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gozlenen neptiiniyen dayklar agilmayi yansitirken, daha ist seviyede gozlenen yatik kivrimlar ve
slamplar sikigma ile iliskilidir. Farkli deformasyon yapilarinin disey yondé tekrarlamasi farkl
magpnitiidlerdeki ve farkli karakterdeki sismik aktivitelerin tekrarladifina isaret eder.

Benzer deformasyon yapilarinin Elazig-Malatya yorelerindeki Neojen havzalarinda da gozlenmesi,
Geg¢ Miyosen’de bolgede 7 ve daha biiyiik magnitiidlii depremlerin olustufuna isaret eder.

Anahtar kelimeler: Sedimantoloji, soft-sediment deformasyon yapilari, Selmo Formasyonu,
Adiyaman

Investigation of Microfacies and Sedimentary Environment of Ilam Reservoir
in Iranian Mansuri Oilfield

Rashel Mostafaee' and Faezeh Mirzaee Tabesh z

faeze tabesh@vyahoo.com

Exploration studies of Cretaceous Formations in Zagros have a high importance, because of
numerous oilfields. Late Cretaceous lalm Formation is deposited in North Dezful due to sea
progression at the end of Turonian. This Formation has various thicknesses and facieses.

The main purpose is determining microfacieses and appropriate sedimentary model for the
formation.

In this study 600 thin sections from cutting samples of three wells in Mansuri oilfield have been
studied. In the studied intervals diagenetic process has played an important role so that dolomitic
cement and high amount of shale volume has decreased porosity and permeability.

The lithology of Talm Formation is mainly composed of fine-grained Limestone. This Formation is
one of the most important hydrocarbon reservoirs in south-west of Iran which has been divided to
12 microfacieses (3 large facies belt consist of open marine, barrier and lagoon facieses) based on
lithological studies of cutting

The proposed sedimentary model for the current study is Homoclinal Ramp. Diagenetic process of
micritization is dominant especially in lagoon facies. Porosity of lalm formation is first
microporosity and then vugy, interparticle, fracture and moldic porosities respectively.

Key words: microfacies, porosity, cutting sample, diagenesis, reservoir
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Depositional Environment of the Succession Fill in The Neogene Harmancik
(Bursa) Basin

Yakup CELIK

Istanbul Universitesi, Jeoloji Miihendisligi Boliimii, Avcilar, TR-34850 Istanbul
E-mail: yakup@istanbul edu.tr

The aim of this study is to investigate the sedimentologic characteristics of the Neogene Harmancik
basin, and their relation to the regional tectonics. The Neogene Harmancik Basin is situated at the
northeastern part of a horst-graben system in western Turkey. This basin formed under extensional
tectonic regime, beginning in Early Miocene and it is a northeast-southwest trending graben. The
Neogene aged basin fill with more than 600 m thickness is unconformably underlain by the
basement rocks. Intrabasinal faults and basin-bounding faults which cause a range of lithofacies,
and the facies distribution controll the tectonic framework of the basin.

A succession consist of lateral and vertical alternation of alluvial fan, fluvial, lacustrine and deltaic
sediments was deposited in the basin. The clastic sediments of the alluvial fan deposits are
transitional laterally and vertically with the underlying fluvial deposits toward to eastern part of
basin. Fluvial deposits consist of fining-upward interbedded sequence. Stratified conglomerate
(Gm), cross-stratified sandstone (St, Sp), horizontal-stratified sandstone (Sh) occur in the lower
part of the sequence and red mudstones (Fm) are in the upper part.

Fluvial deposits are overlained by the lignite-bearing lacustrine units. Lignite seams were deposited
within moor environments of the lacustrine shoreline. Deltaic sediments are interlayered with
lacustrine sediments in the vicinity of Harmancik. Deltaic body is composed of interbedded fine-to
coarse grained sediments forming a coarsening-upwards sequence display of a classical Gilbert-
type delta. In the western part of the basin, the fan-delta conglomerates interlayered with lacustrine
sediments.

Key words: Neogene, Harmancik, alluvial fan, fluvial, lacustrine and deltaic deposits.

Harmancik (Bursa) Neojen Havzasi Tortul Dolgusunun Cokelme Ortami

Bu calisma, Harmancik Neojen havzasinin sedimantolojik zelliklerini ve bolgesel tektonikle
iligkisini arastirmayr amaglar. Harmancik Neojen Havzasi, Bati Anadolu horst-graben sisteminin
kuzey dogusunda bulunmaktadir. Bu havza, Erken Miyosen’de baslayan acilma tektonigi rejimi
altinda gelismis kuzeydogu-giineybati yonelimli bir grabendir. 600 m kalinl1g1 asan Neojen yash
havza dolgusu, uyumsuz olarak temel kayaglari iizerler. Litofasiyes ve fasiyes dagilimlarina neden
olan havza igi faylari ve havzay1 sinirlayan faylar, havzanin tektonik catisint kontrol eder.

Havza igerisinde aliivyon yelpazesi, akarsu, g6l ve deltayik c¢okellerin, yanal ve diisey
ardigikligindan olusan bir istif depolanmustir. Aliivyon yelpaze ¢okelleri, havzanin dogusuna dogru
yanal ve diisey gecisli olarak akarsu ¢okelleri tarafindan ortiiliirler. Akarsu ¢okelleri, tane boyu
yukariya dogru incelen devirsel ardisikli istiflerden olusur. Bu ardisik istiflerin alt seviyelerini
tabakali cakil taslart (Gm), ¢apraz tabakali kumtaslari (St, Sp), yatay tabakali kumtaslari (Sh), iist
diizeylerini ise kirmizi kumtaslari (Fm) olusturur.

Akarsu ¢okelleri tizerine, linyit icerikli golsel sedimanlar depolanmigtir. Linyit tabakalari, gol kiyisi
boyunca gelisen bataklik ortaminda gelismistir. Deltayik sedimanlar, Harmancik gevresinde gol
sedimanlari ile ardisikli olarak yiizeylemektedir. ince-kaba taneli sedimanlardan olusan deltayik
smir, yukari dogru kabalasan sekanslar seklinde olusan klasik Gilbert-tip delta yapisi gosterir.
Ayrica havzanm bati kenarinda yelpaze deltas: cakiltaslari, golsel birimler icerisine giriktir.

Anahtar kelimeler: Neojen, Harmancik, aliivyon yelpazesi, akarsu, gol ve delta ¢okelleri.
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Cainozoic Delta Complexes in the Measures of the Ukrainian Part of the Black
Sea

Maryan Olshanetskiy', Igor Popadyuk', Roman Kochetov'

'Subsidiary Enterprise “Scientific & Research Institute of Oil and Gas Industry”
National Joint Stock Company “Naftogaz Ukraine”, Kyiv, Ukraine
e-mail: olshanm@rambler.ru

As a result of interpretation of regional seismic common-depth-point sections, new data on
structure of Cainozoic sediments within the Ukrainian part of the Black sea is obtained. For the
first time deep-water deltas of paleorivers were mapped in sedimentary section of Oligocene-
Lower Miocene, and also more complete conceptions about structure of accumulative sedimentary
forms of delta complexes of Upper Miocene and Pliocene-Pleistocene paleorivers were obtained.

It is possible to allocate from two to five erosive surfaces of difficult morphology at each level,
which can be a basis concerning uneven-age fans. This fact indicates the duration of formation of
delta systems in time and their migration on the area. The direction of distribution of uneven-age
paleovalleys and delta systems in general coincides, indicating their heredity. Each later delta
system progradates to the south towards the Black Sea depression, partially eroding earlier
accumulative forms. We suppose that the role of turbidite sedimentation increases in the same
direction within slope and foot.

The southern measure of distribution of deltas is drawn relative enough, on characteristic chaotic or
crossbedded seismic textures which change to parallelbedded towards deep-water basin. Such
character of seismic facies changing can fit the transition from proximal to its medial or distal part.

The detail of tracing of delta complexes at different levels in the measures of Western and Eastern
Black Sea depressions is little different. For Maykopian part of the section tracing of channels,
paleovalleys, erosive surfaces is problematic, that is connected with complex evolution of
Maykopian basin formation, though in the measures of mapped bodies Maykopian sediments
unconformly lies on the range of Upper Cretaceous-Upper Eocene sediments. Clear erosive surface
of complex morphology, some basic feeding channels (river channels), which broaden southwards
to the deep-water depression and gradually changes to delta complex with considerable contents of
turbidite sediments, are characteristic for Later Miocene-Pleistocene delta complexes.

Average thicknesses of delta complexes fluctuate from 500 m to 1200 m and more, from two to
five lenticular bodies on chaotic seismic textures in their measures are allocated, with thickness up
to 200 m and strike length more than 80 km at width more than 30 km. These bodies should be
considered as perspective for exploration not anticlinal (lithologically screened) traps of
hydrocarbons.

Key words: Black Sea, Cainozoic, delta complex, paleovalley, seismic texture
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Genetical Investigation of Balya-Balikesir Lead-Zinc Mineralization

Giilsevim OZISIK', ilkay KUSCU? Nilgiin GULEC"
'Jeoloji Miihendisligi Boliimii, Miihendislik Fakiiltesi, OQTU. ANKARA .
* Jeoloji Miihendisligi Boliimii, Miihendislik Fakiiltesi, Mugla Universitesi, MUGLA
gulsevimoz@gmail.com

Balya lead-zinc deposit is located about 50 km NW of the city of Balikesir on the Biga Peninsula in
NW Turkey. The rock units exposed in the Balya area comprise Permian limestones, Triassic
shales, sandstones and conglomerates, and Tertiary volcanic rocks.

The Pb-Zn mineralization in Balya is mainly of a vein-type associated with calc-silicate alteration.
Wall rocks hosting mineralizations are dacite, limestone and dacite porphyry. The major types of
alteration are silicification, carbonatization and calc-silicate alteration, each of which is further
subdivided into early and late stages and overprinted by argillic alteration of probable supergene
origin. In the study area, garnet, pyroxene, epidote and amphibole group minerals are the most
important minerals for the calc-silicate alteration particularly within the ore-bearing levels. This
alteration occurs as early and late calc-silicate alterations, and this classification scheme is based on
the relative time of formation of these minerals with respect to each other. The ore minerals are
mainly Zn- and Pb-sulphides hosted by late calc-silicate alteration,and pervasively associated with
calcite and quartz replacing the assemblage of early calc-silicate minerals. Therefore, it is
suggested here that the ore mineralization is spatially and temporally associated with the late
silicification and carbonatization stages.

The volcanic rocks have calc-alkaline nature. Based on their major element compositions, volcanic
rocks were classified mostly as andesite using nomenclature diagrams. Considering the mobility of
the major oxides during hydrothermal alteration, the discrimination diagrams based on immobile
trace element data were used for the nomenclature and classification. These diagrams reveal that
the volcanic rocks in the Balya deposit site range from trachyandesite to dacite and rhyodacite in
composition. Geochemical characteristics of volcanics suggest a “post collisional” setting. Multi-
clement diagrams and REE patterns indicate both crustal contamination and a subduction si gnature.

Key words: Balya, Pb-Zn mineralization, calc-silicate alteration, silicification, carbonatization

Balya-Balikesir Kursun-Cinko Cevherlesmelerinin Kokensel Olarak
Incelemeleri

KB Anadoluda, Biga yarimadasi igerisinde, Balikesir’in yaklasik 50 km KB’sinda yer almakta olan
Balya madeni ¢evresinde, Permiyen yasl kirectasi, Triyas yash seyl, kumtasi ve konglomera, ve
Tersiyer yash volkanik kayaglar gozlenmektedir. L

Balya Pb-Zn cevherlesmesi kalk-silikat alterasyon ile iligkili, esas itibariyle damar tipi bir yataktur.
Cevherlesmeleri igeren yan kayaclar dasit, dasit porfiri ve mikrodiyorit tiirii kayaglar olup baslica
alterasyon tiirleri ise silislesme, karbonatlasma ve kalk-silikat alterasyonudur. Bu alterasyonlarin
her biri erken ve ge¢ olmak iizere alt evrelere ayrilmakta ve olasilikla siiperjen orijinli bir arjilik
alterasyon tarafindan iizerlenmektedir. Calisma alaninda granat, piroksen, epidot ve amfibol grubu
mineralleri, ozellikle cevher tasiyan seviyelerde, kalk-silikat alterasyon icin en Onemli
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minerallerdir. Bu alterasyon erken ve ge¢ kalk-silikat alterasyon olmak iizere iki evrede olusmustur
ve bu siniflamada, kalk-silikat alterasyon sirasinda meydana gelen minerallerin birbirlerine gore
olusum zamanlari temel alinmustir.  Cevher mineralleri, baslica, Zn- ve Pb-siilfidlerden
olusmaktadir ve bu mineraller yaygin olarak geg silislesme ve ge¢ karbonatlasmaya maruz kalan
kalk-silikat kayag igerisine yerlesmistir. Alterasyonlar ile cevherlesmelerin zaman-mekan iligkisi
goz oniine alindiginda, siilfid cevherlesmesi ge¢ silislesme ve karbonatlasma  ile
iliskilendirilmektedir.

Cevherin yerlesmis oldugu volkanik kayaclar kalk-alkali niteliktedir. Volkanik kayaclarin ana
element bilesimleri goz oniinde bulunduruldugunda, isimlendirme diyagramlari kullanilarak bu
kayaclarin ¢ogunlukla andezit oldugu belirlnmistir. Hidrotermal alterasyon sirasinda major
oksitlerin element mobilitesi gdz oniinde bulundurularak, immobil iz element verisini temel alan
aymrtlama diyagramlari isimlendirme ve siniflandirmada kullanilmustir. Bu diyagramlar Balya
¢okelme ortamindaki volkanik kayaglarin bilesiminin trakiandezitten dasit-riyodasite kadar
uzandigini gostermektedir. Ana, iz ve nadir toprak element jeokimyasi, volkanikler i¢in, kabuksal
kirlenme veya dalma-batma etkisi tagiyan bir manto kaynagini diisiindiirmektedir. Coklu element
profilleri ve ayirtman diyagramlari volkaniklerin olusumu igin “carpigma sonrasi” ortami isaret
etmektedir.

Anahtar kelimeler: Balya, Pb-Zn cevherlesmesi, kalk-silikat —alterasyonu, silislesme,
karbonatlasma”

Tectonic Setting and Age of Ore Deposition Related to Late Cretaceous to
Eocene Post-Orogenic Extensional Events in the Central Anatolia, Turkiye

ilkay Kuscu', Richard M. Tosdal’, Gonca Gencalioglu-Kuscu', Thomas D. Ullrich® ve
Richard Friedman’

!Jeoloji Miihendisligi Boliimii, Mugla Universitesi, 48000 Mugla, Tiirkiye
(E-mail: ikuscu@mu.edu.tr)
’Mineral Deposit Research Unit, Department of Earth and Ocean Sciences, University of British Columbia,
Vancouver BC, V6T 1X7, Canada

Central Anatolia, one of the collisional settings in Turkey, has long been known as metallogenic
province for Fe-, Fe-W and Pb-Zn-skarn, F-Fe deposits, porphyry Mo-Cu, and epithermal Sb-Hg-
Au deposits. The closure and subduction of the NeoTethys Oceanic lithosphere beneath the
Eurasian continental margin during late Cretaceous time is the driving mechanism for the
voluminous magmatism and mineralization in Central Anatolia. Both magmatism and
mineralization reflect the complex geometry of the subduction-collision interface followed by post-
collisional and late-orogenic extension due to gradual change in the geometry of subduction over a
time period between 79.56+0.5 to 69.0+0.4 Ma. After a prolonged subduction from 82.90+0.4 to
79.43+0.6 Ma followed by a period of crustal thickening, an extensional regime in the overriding
plate between 79.56+0.5 to 69.72+0.4 Ma and exhumation due to roll-back of the subducting slab
or decrease in the convergence was established. The onset of extension coincided with the
emplacement of H-type (mixed) calc-alkaline granitoids (Kesikkoprii, Celebi, Keskin, and Ugkapili
granitoids ranging in age from 79.56+0.5 to 72.70+0.5 Ma) into the Central Anatolian
metamorphics and overlying ophiolitic rocks. A further increase in the extension accompanied by
exhumation of the metamorphic massif, led to block faulting and subsidence, and late-orogenic A-
type within plate alkaline magmatism and emplacement of syenitoids and associated rocks into the
basement (Kaman-Bayindir, Durmuslu, Hamit syenitoids 71.81+0.48 to 69.72+0.38 Ma in age).
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These two magmatic events favor a temporal and geochemical progression from calc-alkaline to
alkaline magmatism in the magmatic history of the region. Both magmatic events led to the
generation and preservation of near-surface magmatic-hydrothermal products, including economic
Skarn type Fe, Fe-W and Pb-Zn systems, F vein deposits and epithermal Sb-Hg, Au deposits. After
Afro-Arabian and Eurasian plates were sutured, large scale post-orogenic extensional events,
driven either by incipient slab-rupture or by crustal-scale faulting (STEP faulting), dominated the
region, and bimodal, felsic calc-alkaline magmatism took place in the early to middle Eocene.
Karamadazi (48.74+0.7 Ma in age) and Horoz (54.3+1.7 Ma in age) granitoids are two examples of
widespread post-orogenic and younger magmatism of this type. These are favorable host to Fe- and
Fe-Cu skarn (Karamadazi and Horoz Fe-skarns) deposits, and share many characteristics similar tQ
other intrusive-hosted Early Middle Eocene Fe-Cu skarn and Au, Cu-Au porphyry deposits
(Capler, Kabatas, Bizmisen, Calti, Dedeyazi-Polat).

The world-wide metallogenic and geochemical, tectonic characteristics of porphyry and epithermal
systems suggest that the extension-related and mixed magma series are not fertile for giant Cu-Au
porphyries, however they favor near-crust or shallow seated medium to small sized porphyry and
epithermal systems like Copler and Kabatas ca. 47-44 Ma in age. Therefore, the early-middle
Eocene magmatic associations during which the economic Fe-skarn mineralization has been
formed are likely to have relatively higher potential for porphyry and epithermal Cu-Au
mineralization.

Key words: Geochronology, age of ore deposition, metallogeny, skarn, epithermal, geochemistry,
central Anatolia

Orta Anadolu’da Gec¢-Kretase-Eosen Post-orojenik Tansiyonel Olaylariyla
iligkili Cevherlesmelerin Tektonik Ortami ve Yagi, Tiirkiye

Tiirkiye'deki 6nemli ¢arpisma ortamlaridan birisi olan Orta Anadolu, Fe, Fe-W ve Pb-Zn skarn,
F-Fe yataklan, porfiri Mo-Cu ve epitermal Sb-Hg-Au cevherlesmeleri agisindan Snemli bir
metalojenik provens olarak bilinmektedir. Orta Anadolu’daki yaygin magmatizma ve cevherlesme
stireglerini baslatan ana olay, NeoTetis okyanusal litosferinin Geg Kretase’de Avrasya kitasal
kenart altinda yitmesidir. Hem magmatizma hem de cevherlesme siirecleri 79.56+0.5-69.0+0.4 My
arasinda stiregelen yitim acisinin  degismesiyle ilgili yitim-¢arpisma arayiiziiniin karmasik
geometrisini yansitmaktadir ve carpisma sonrasi ve geg-orojenik olaylarla iliskilidir. 82.90+0.4-
79.43+£0.6 My gibi uzun bir arahkta siirmiis olan yitim olay1, bolgede énce kabuk kalinlasmasiyla
daha sonra da 79.56+0.5-69.72+0.4 My araliginda etkili olan tansiyonel bir rejimle sonuclanmistir.
Tansiyonel rejimin dalan levhanin agisinin degismesi veya levha yaklagma hizinda bir diisiisle il gili
oldugu kabul edilmektedir. Bu rejim altinda dnce (79.56+0.5-72.70+0.5 My) H-tipi kalk-alkalen
granitoyidler (Kesikkoprii, Celebi, Keskin, ve Ugkapili), daha sonra ise (71.81+0.48 - 69.72+0.38
My) A-tipi geg-orojenik Kita-igi ortami yansitan alkalen siyenitoyidler (Kaman-Baymndir,
Durmuslu, ve Hamit), metamorfik ve onlar1 tizerleyen ofiyolitik kayaglara yerlesmistir. Tansiyonel
rejimin daha da artmasiyla iliskili alkalen magmatizmanin metamorfik masiflerin ekshiimasyonuyla
eszamanlt oldufu da disiiniilmektedir. Bu iki farkli magmatizma olayi, bolgenin magmatizma
tarihgesinde  kalk-alkalenden alkalene zamansal ve jeokimyasal bir gecisin oldugunu
gostermektedir. Her iki olay, yiizeye yakin magmatik skarn tipi Fe, Fe-W ve Pb-Zn sistemleri, F
damar yataklart ve epitermal Sb-Hg-Au yataklari gibi hidrotermal iiriinlerin olusumu ve
korunmasiyla sonuclanmistir. Afro-Arap ve Avrasya levhalarmin carpisip kenetlenmesini takip
eden siireglerde bolgedeki hakim olaylar, ilksel levha yirtilmas: ya da kabuk olcekli faylanmalarla
(STEP faylart) tetiklenen daha geng ve genis olgekli geg-orojenik tansiyonel olaylardir. Bu, ayni
zamanda Erken-Orta Eosen zaman araligindaki bimodal kalk-alkalen magmatizmayi da tetikleyen
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