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THE GEOLOGY, MINERALOGY AND THE ORE CHARACTERISTIC OF
LISWAENITES AT GEVAS REGION(SW-VAN)

This study concered with the liswaenites (carbonatized ultmafic rocks) which
occured in serpentinites that a part of Gevas ophiolites, interpretated about
geology, mineralogy and geochemistry.

The study area aproximately 6 km?. A geology map prepared at 1/25000 scale and
lithological units and tectonic zones were plotted on this map. In this area the
thrust belts extended between NE-SW directions. The serpantinites, listwaenites
and dolomitic limestones are the main units at the study area. The listwaenites are
blonging to the upper part of serpantinites, interested in the alterations of thurust
fault. The dolomitic limestones exhibits dense joints and fractures. This weak zones
are the lead to the material transfarence between serpantinites and dolomitic
limestones. The limonitization is observed at this dolomitic limestones.

The listwaenites outcrops sistematically sampled for geochemical analyses and thin
section exeminations. Calcedony + calcite, quartz + calcite, quartz, calcite +
dolomite were identified in this thin sections. And the Au, Ag, Cu, Pb, Zn, Ni, As,
Sb and Mo elements assayed from listwaenites samples for geochemical study.
According to geochemical analyses of the samples high As content was observed
and the Au content of this rocks as low as 40 ppb below the detection limites. This
analyses not corresponding because the high As content considered is indicator of
Au concentration in listwaenites. Therefore further and more accurate geochemical
analyses necessary for to reveal Au-Ag potential of carbonizated and silicifiated
parts of Gevas ophiolites.
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MENDERES MASIFI KUZEYI SHEAR KUSAKLARININ DEFORMASYON
MEKANIZMASI VE TEKTONIK OZELLIKLERL

Sener USUMEZSOY, Namik AYSAL, Isak YILMAZ,
Istanbul Universitesi, Jeoloji Miihendisligi Bélimi, 34850, Avcilar istanbul

Menderes masifinde yapilan mikro ve mesoskobik incelemeler 3 farklii makaslama
zonunun varhdini ortaya koymaktadir. Ilk faz izmir ankara ofiolitlerinin menderes
platformu (zerine yerlesimi sirasindaki sikisma rejimidir. Menderes metamorfik
cekirdek kompleksi bati ve kuzeyde izmir ankara zonunun ofiolitleri, giineyde likya
naplar ve doduda ise Toros platformu ile simirlandinimaktadir. Menderes masifi
yukselimi 6ncesi ofiyolitik naplar mega shearlar seklinde menderes platformuna
yerlesmiglerdir. Menderes masifi kayalari BKB-DGD yénli siyrilma fayir sonucu
mostra vermigtir. Yapilan incelemelerde K 30 D yo6nlii uzaman lineasyonlar ve KD
yonli makaslama zonu belirtegleri gozlenmektedir. Gordes-Tirkmendag
antiklinoryumu , Demirci antiklinoryumu ve senklinoryumu ile demirci kula ve
selendi basenleri, KKD yonlii uzama deformasyonunun {riiniidir. Antiklinoryum ve
senklinoryum yapilarinin kivrim eksenleri ve antiklinoryum daki uzama lineasyonu
yonleri birbirine paralel olup bu yapi gerilme ve sikisma rejiminin birarada, siyriima
olay! sirasinda gergeklestigini géstermektedir. Menderes masifi orta sektorii D-KD
gonli megasheath kiviimlanma gostermektedir. Bu kivrim gekirdeginin iki yanindaki
diisiik derece metamorfik kayalarin lzerinde yeralan, yiiksek dereceli metamorfik
kayalar NW yonlii bindirmeyle yerlestigi yorumuna sebep olmaktadir. Metamorfik
cekirdegin giiney “sektérii giineybatiya egimli derinlesen siyrima zonu ile
sinirlandinimaktadir. Bu siinimlii makaslama deformasyonu, menderes metamorfik
gekirdeginin diisiik derece metamorfik kayalarin altina dalmasi sirasindaki sikisma
rejimini ortaya koymaktadir. Bu kompresif shear zonlari menderes masifi kuzey ve
orta sektoriindeki, yiiksek metamorfik gekirdek ve bunu Uzerleyen metamorfik
kayalardada gozlenmektedir. Kuzey orta ve giliney sektérler EW yonli yiksek
kirlgan ozellikli shear zonlan ile yirtilmig olup bunlar simav, Alagehir ve menderes
faylandir. Bu fay zonlari menderes masifinin (giincii deformasyon fazi olan
biiyiime faylarini olusturmaktadir.

DEFORMATION STYLE AND TECTONIC HISTORY OF THE SHEAR BELTS IN
THE NORTHERN MENDERES MASSIF

Mesoscopic and micro structural analysis of the Menderes Massif indicate that
there are three distinct to phase of shear zones. Early phase are controlled by the
compressional tectonic events during the thrusting of Izmir — Ankara ophiolites
onto the Menderes platform. The ophiolitic nappes which derived from the Izmir —
Ankara zone, formed as a continuous of mega sheath above the Menderes
platform before the uplifting of the Menderes massif. The rocks of Menderes
Massif crop at as a metamorphic core complex under the WNW — ESE trending
detachment fault front. In the northern part of Menderes Metamorphic complex,
the N 30 E directed stretching lineations and the NE trending sense of shear
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criteria’s are observed. The Gordes — Tirkmen Dag anticlinorium, Demirci
anticlinorium and Demirci and Selendi synclinorium basins were formed related
with the NNE trending stretching deformation which resulted in the WNW - ESE
directed compressional deformation. The fold axis of the anticlinorium and the
synclinorium structure and the stretching lineation in the anticlinorium structure
were -parallel to each other. This structural parallelization is points out the
extensional and the compressional structure were formed in single stage during
the early crustal detachment events of the northern sector of the Menderes Massif.
Middle sector of the Menderes massif shows E-NE trending mega sheet folding.
Two side of the sheath core occurring by the low grade methamorphics are the
interpreted as noithwest trusted high methamorphic rocks over the lover
methamorphic series. The southern sector of the metamorphic core is bounded by
the southward Deeping detachment zone. This detachment zone take places
metamorphic core an overlaying metamorphic complex. This ductile shear zone are
represent compressional tectonics event during the under thrusting of the
Menderes core beneath the low grade metamorphic rocks. These typical
compressive shear zones are also observed between high metamorphic core and
overlaying metamorphic rocks in the north and central sector of the Menderes
massif. The northern central and southern sector is ripped by the east west
directed high level brittle shear zones. These are Simav fault, Alasehir fault,
Menderes fault. This fault zones as a rolling hinge faults are third sector of the
Menderes Massif.
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MUGLA-YATAGAN BOLGESI'NDEKI NEOJEN YASLI SEDIMANTER
KAYACLARIN KiL SEDIMANTOLOJiSI

Turker YAKUPOéLU*, Emel BAYHAN**
*Yﬁzu‘.]nc_g‘] Yil Universitesi, Jeoloji Miihendisligi Bolimii, 65080, Van
**Hacettepe Universitesi Jeoloji Miihendisligi Bolumi, 06532, Beytepe Ankara

Bu calisma Bati Anadolu’nun Neojen havzalarindan biri olan Mugla-Yatagan
havzasinda yapilmistir. Calismanin amaci, havzanin sedimanter kayaclarinin
icerdikleri kil minerallerinin  kokenlerinin, evrimlerinin, diisey ve alansal
dagiimlarinin belirlenmesidir. Havzanin temelini Menderes masifinin gnays, sist ve
mermerleri ile Likya naplarinin karbonath kayaclar olusturmaktadir. Bu temel
Uzerinde akarsu ve gol ortaminda olusmus sedimanter kayaglar yeralmaktadir.
Onceki caligmalarda (yashdan gence dogru) Turgut, Sekkdy, Yatagan ve Milet
formasyonlar olarak ayrilmis ve adlandinimis olan Neojen yash bu kayaclarin en iyi
gozlenebildigi lokasyonlarda stratigrafik kesitler 6lglilmiis ve bu kesitler boyunca
ornekler alinmistir. Alinan &rnekler (izerinde X-igini  difraksiyonu ve X-isini
flouresans analizleri ile sedimanter petrogafi, SEM ve EDX calismalari
gergeklestirilmigtir. X-isini difraksiyonu analizleri sonucunda kayag &rneklerinin kil
fraksiyonunda simektit, illit, kaolinit, klorit, simektit-klorit ve pirofillit tiirti kil
mineralleri belirlenmis ve bu minerallerin ylizde oranlari hesaplanmistir. Sedimanter
petrografi, SEM ve EDX caligmalariyla bu kil minerallerinden simektitlerin gerek
tiflerin gerekse feldispatlarin bozunma rtini oldugu; illit, klorit, kaolinit ve
pirofillitin kalit killer olduklar; simektit-klorit karigik tabakalisinin doéniisiim yoluyla
olustugu yorumu yapilmistir. Saf ya da safa yakin simektit minerallerinin X-isin
flouresans yontemiyle kimyasal analizleri yapilarak Mg-Al-Fe diyagraminda
degerlendirilmis ve simektit mineralleri “baydelit” olarak adlandiriimistir. Calisma
alaninin sedimanter istifinde kil minerallerinin diisey dagiimi badil yiizde oranlarinin
ortalamalari  kullanilarak ~degerlendirildiginde; Turgut, Sekkdy ve Yatagan
formasyonlarinda alttan lste dogru simektit minerallerinin orani artarken illit ve
kaolinit oraninin azaldigi goriilmistiir. Buna karsin Milet formasyonunda simektit
oraninda azalma, illit ve kaolinit oranlarinda artma belirlenmistir. Kayag 6rneklerinin
analizlerinde egemen kil mineralleri olarak belirlenen simektit ve illit igin olusturulan
alansal dagiim haritalarinda simektit mineralinin calisma alaninin 6zellikle dogu
kesimlerinde, illit mineralinin ise o©zellikle batida yodunlastigi gorilmiistiir. Bu
durum, illitin calisma alaninin batisindaki temel kayaclarindan (sist ve gnays)
tiremesinin ve yiksek oranda simektit iceren Yatagan formasyonunun calisma
alaninin  dodgusunda genis alanlarda vylizeylenmesinin bir sonucu olarak
yorumlanmistir.
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CLAY SEDIMENTOLOGY OF THE NEOGENE SEDIMENTARY ROCKS IN THE
MUGLA-YATAGAN REGION

This study was made in Mugla-Yatagan Basin which is one of the Neogene basins
of West Anatolia. The purpose of the study is to determine the origin, evolution,
vertical and areal distribution of the clay minerals of the sedimentary rocks of the
basin. The basement of the basin consists of gneisses, schists and marbles of
Menderes Massif and carbonate rocks of Lycian nappes. The sedimentary rocks
formed in alluvial and lake environments overlie this basement. At locations where
lithologic characteristics were best observed, stratigaphic sections were measured,
samples were collected along with sections of these Neogene aged rocks which
were seperated and named as Turgut, Sekkdy, Yatagan and Milet formations by
the former researchers. X-ray diffraction, x-ray flourescence, sedimentary
petrography, SEM and EDX analyses were carried out on the samples. X-ray
diffraction analyses indicate that the clay fractions of these samples have smectite,
illite, kaolinite, chlorite, smectite-chlorite and pyrophillite. The percentage
abundances of these minerals were also calculated. According to the conclusions
which were obtained by sedimentary petrography, SEM and EDX, smectites were
formed by alteration of volcanic material and feldspar; illite, chlorite, kaolinite and
pyrophillite are inherited minerals; and smectite-chlorite mixed layer is a
transformation product. Pure or nearly pure smectite minerals were analysed by x-
ray flourescence method, the results were applied to Mg-Al-Fe diagram and finally
smectite minerals were named as beidellite. When the vertical distribution of the
clay minerals which were formed by using the average relative percentage
abundances of them were evaluated, it is seen that abundance of smectite mineral
increases while illite and kaolinite abundances decreases from bottom to top in
Turgut, Sekkdy, Yatagan formations. On the contrary, smectite abundance
decreases while illite and kaolinite abundances increases in Milet formations. The
areal distribution maps of the smectite and illite which are dominant clay minerals
of the study area indicate that smectite mineral intensifies especially in the eastern
parts of the study area while illite intensifies especially in west. This situation is
because of the inheritance of illite minerals from the basement rocks (schist and
gneiss) which outcrop in west and widespread outcrop of Yatadan formation which
has abundant smectite in the eastern part of the study area.
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ARAZI KULLANIM HARITALARININ HAZIRLANMASINA
BURDUR 19 - ML PAFTASI ORNEGI

A.YALCIN, M. OZGELIK, R .KARAGUZEL, A. ERTUNG

Sileyman Demirel Universitesi, Jeoloji Mihendisligi Bolimi, 32260, Cinur Isparta

Giiniimiizde kentlerin hizli  bir gekilde gelismesi sonucu yerlegim alanlar
olusturulurken, sehir planlamacilarinin yararlandigi arazi kullanim haritalan 6nem
kazanmaktadir.

Arazi kullanim haritalaninin hazirlanmasi sirasinda gesitli miihendislik galigmalar
yapilmakta, yapilan galismalar degerlendirilerek; zeminin mihendislik 6zellikleri,
yeraltisuyu konumu, egim durumu ve depremsellik Ozelliklerine gére inceleme
alaninin mikrobdlgelendirilmesi yapiimaktadir.

Bu amacla once inceleme alani ve civarinin 1/25000 &gekli jeoloji haritasi ve
yerlesim alaninin 1/5000 &lgekli mihendislik jeolojisi haritalar yapilmigtir. Inceleme
alaninda temeli Neojen yash Burdur formasyonu olusturmaktadir. Burdur
formasyonu iizerine birbirleriyle yanal ve digey yonde grift tutturulmamis
Kuvaterner ¢okeller gelmektedir. Hazirlanan miihendislik jeolojisi haritalarindan
jeolojik kesitler gikartilmigtir.

inceleme alaninda daha onceden cesitli kurum ve kuruluglar ile 6zel sahislar
tarafindan agilan sondaj ve keson kuyular, SDU Miihendislik Mimarlik Fakiiltesi
Jeoloji Mihendisligi Bélimii tarafindan agilan temel sondaj kuyularindan farkl
mevsimlerde élgiilen yeraltisuyu haritalan olugturulmustur.

Temel sondajlar ve aglan gézlem cukurlarindan farkli seviyelerden alinan
numuneler (zerinde laboratuvarda deneyler yapilarak birimlerin miihendislik
6zellikleri belirlenmigtir.

Arazi gozlemleri, yeraltisuyu durumu, litolojik 6zellikler degerlendirilerek meydana
gelecek bir depremde zemin sivilagmasi olabilecek boigeler belirlenmistir.

Belirlenen tiim bu kriterlerden faydalanarak inceleme alani; yerlesime uygun
alanlar, yerlesime uygun olmayan alanlar ve &nlem alinarak yerlesime uygun
alanlar olarak degerlendirilmis ve 1/2000 6lgekli haritalarda gosterilmistir.

Aragtirma sonuglan Afet isleri Genel Midurlugu, imar ve gehirlesme kanun
tasansinda da ongoriilen saglikl yerlesme ve yapilasma igin ilgili idarenin parsel
sahibine vermek zorunda oldugu Afet Haritas'na bir &rnek olacak sekilde
sunulmustur.
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AN EXAMPLE FOR PREPARATION OF LAND USING MAPS BURDUR ML-19
SHEET

Nowadays, land using maps become important while selecting the urban areas due
to rapid growing of urbans.

During the preparation of land using maps various kind of engineering works are
being performed and according to site engineering properties, grounwater level,
gradient features and earthquake properties microzonation map is being made.

For this purpose, geological (scale of 1/25000) and engineering geological map
(scale of 1/5000) of the study area and its surrounding have been prepared.
Neogene aged Burdur formation from the basement of the study area. Quaternary
deposits transitional in vertical and horizontal direction, overlies unconformable the
Burdur formation. Cross-sections of the area have been prepared.

At the different seasons, measuring the groundwater levels of the wells drilled in
SDU Engineering-Architect Faculty, Geology department, related goverment offices,
private offices, groundwater map have been prepared.

Engineering features of the units have been revealed performing some
experiments on the samples taken from diffrent levels of the boreholes and
observation holes.

Propable liquefaction zones have been determined from the field observations,
groundwater conditions and lithologic features.

Beneffiting from these criterias, the study area has been slightly/severely restricted
areas, unsuitable areas showed on the 1/2000 scale of maps.

According to the proposed City Planning and Setlement Legislation, Municipality

has to give a 'Disaster Map’ to owner of each parcels. Information this study was
presented in a way to facilitate the preparation of that Disaster Map.
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MARMARA FAYLARI VE DEPREM POTANSIYELLERI

_ Cenk YALTIRAK*** , Bedri ALPAR™
) * ITU, Avrasya Yerbilimleri Enstitis(, Ayazada Istanbul
**[stanbul Universitesi, Deniz Bilimleri ve Isletmeciligi Enstitiist, Vefa Istanbul

Marmara Denizi 1999 depremlerinden sonra bir gok arastirmacinin yogun olarak
calistigi bir bolge halini almigtir. Ozellikle gelecek bir depremin yeri ve bliyiklugu
konusunda bilgi olusturmak igin yapilan bu calismalarda farkli ozelliklerde sismik
yontemler kullanilmigtir. Bu calismada Marmara Denizi iginde toplanmis 4000 km
s1§ sismik kesit, 1200 km orta derin sismik kesit ve Multi-beam batimetri haritalan
kullanilarak Marmara Denizi'nin  1/50000 olgekli yapisal jeoloji haritasi
olusturulmustur.  Sismojenik ve deformatif faylar, ¢okelimi ve morfolojiyi
denetlemelerine gore birbirinden ayirtlanmistir. Buna gore, Marmara'da deprem
iireten faylarin en etkinleri iki grupta degerlendirilir. Ilk grup faylar KB-GD
dogrultuludur ve KAF sistemine 40° agi yaparlar.

1. Adalar Fay Zonu: Normal karakterli olan bu fay zonu 42 km uzunlugundadir.

2. Imral Fay zonu: Normal karakterli olan bu fay zonu 40 km uzunlugundadir.

Ikinci grup faylar ise 10-15 km derinde tek bir fay olup, ylizeye at kuyrugu orgiisu
seklinde yansiyan paralel yiizeylerdir. Bunlar konumlarina gére normal ve bindirme
bilesenlerine de sahiptir.

1. Hersek-Dogu Marmara Sirti Fay pargasi: Sag yanal, dogrultu atimh derinde tek
parca yiizeye kademeli olarak yansiyan 97 km uzunlugunda bir faydir. Bu fayin
yiizey izinden yola gikarak yapilan hesaplamaya gore kademeli parcalarin 97 km
icinde toplam uzunlugu 179 km dir.

2. Dogu Sirti Bati Cephe Fayi: Bu fay 35 km uzunlugunda sag yanal bilesenli
bindirme karakterlidir.

3. Orta Sirt Kuzey Fay:: Sag yanal, dogrultu atimli, normal bilesenli, 67 km
uzunlugundadir.

4, Kumburgaz-Gazikdy Fayi: Sag yanal dogrultu atmh karaya kadar 91 km
uzunlugundadir.

Bu faylarin icinde 1999 da Hersek Deltasi batisina kadar kirilan KAF kuzey kolu
devami icin 97 km uzunluga sahip, Hersek-Dogu Marmara Sirti fay pargasinda
olusabilecek bir deprem en énemli potansiyeli gosterir. Dogu Marmara Gukuru’'nda
R/V Urania tarafindan 1506+45 yil yas (Mc Hugh vd., 2001) alindigina gore, 1.5
mm/yil oraninda bir GPS hizi baz alindiginda, 1509 dan bu yana biriken atimin 7.38
m oldugu ortaya cikar. Bu durumda Dogu Marmara Sirti ile Hersek Deltasi arasinda
olusabilecek 15 km derinligindeki bir depremin buyiikligu (Mw) 7.7-7.8 den kiglik
olamayacaktir. Marmara Denizi'nin bastan basa kirimasi igin gereken atim 10 m
olup, 15 km derinliginde bir depremin biiyiikligtiniin 8.1 Mw olmasi gerekir. Bunun
icin Marmara Denizi'nde 700 yildan beri sag yanal ana fayda hig deprem olmamasi
gerekir.
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MARMARA FAULTS AND EARTHQUAKE POTENTIALS

Following the 1999 earthquakes, the geophysical studies have gained acceleration
in the Sea of Marmara. Most of them aimed to estimate the location and
magnitude of the next earthquake by using different seismic reflection data sets.
We have interpreted 4000 km-line Hi-Res shallow and 1200 km-line conventional
of seismic profiles, and also taking into account the recent multi-beam bathymetry
data, we have prepared a structural geology map (1/50,000 scale) of the Sea of
Marmara. We have also classified seismogenic and deformational faults depending
on their control on the deposition and morphology. Obtained results led us to
estimate the most active faults in the region in two different class. The faults
considered in the first group are NW-SE oriented, oblique by 40° to the North
Anatolian fault system.

1. Adalar Fault Zone: It is normal and 42 km long.

2. Imrali Fault Zone: It is normal as well and 40 km long.

The faults considered in the second group are located 10-15 km deep and they
form a master fault. They are composed from a series of parallel surfaces which
their surficial appearance on the sea bottom looks like a horsetail. Depending on
their locations, they may have normal and thrust components.

1. Hersek-East Marmara Ridge Fault: It is dextral strike-slip and 97 km long. It is
joined to the main buried fault with en echelon surfaces. On the basis of their
characteristics observed on the seismic data, the total cumulative length of these
en echelon segments within that 97 km part was computed to be 179 km.

2. East Ridge West Front Fault : It is 35 km long and has a dextral character with
a thrust component.

3. Northern Fault of the Middle Ridge : It is 67 km long, dextral strike-slip with a
normal component.

4. Kumburgaz-Gazikdy Fault: It is a dextral strike-slip fault with a length of 91
km, only the portion in the marine realm.

Among these faults, the 97-km segment located between the Hersek Delta and the
East Marmara Ridge, which is actually the western prolongation of the latest
rupture activated on 17 August 1999 up to the west of the Hersek Delta, shows
the most important seismic potential. Taking into consideration the age of C
1150645 given by the R/V Urania (Mc Hugh et al. 2001) for the latest earthquake
occurred in the East Marmara sub-basin and also by considering a slip-rate of 1.5
mm/year, the stress accumulation on that fault since 1509 might correspond a
7.38 m lateral offset. If we assume a focal depth of 15 km, this means an
earthquake with a magnitude of 7.7-7.8 (Mw) between the Hersek Delta and the
East Marmara Ridge. In addition, a total offset of 10 m is needed for a possible
rupture of a single strike-slip fault through going the Sea of Marmara, which may
cause an 8.1 (Mw) earthquake. These figures necessitate a quiescent period (no
strike-slip movement) covering about 700 years in the Sea of Marmara region.
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MARMARA BOLGESI NEOJEN-KUVATERNER PELOCOGRAFIK EVRIMI
Cenk YALTIRAK* ** Mehmet SAKING*

*stanbul Teknik Universitesi Avrasya Yerbilimleri Enstitlisii, Ayazaga Istanbul
** istanbul Universitesi Deniz Bilimleri ve Isletmeciligi Enstitlisu, Vefa Istanbul

Bolgenin geng tektonik evrimine 1sik tutacak iki temel cokel paketi bulunur. Birincisi
Trakya-Eskisehir Fayi ve kollari ile iligkili, ikincisi ise Kuzey Anadolu Fayi ve kollari
ile ilgili birimlerdir. Ilk 6nce Erken Miyosen sonunda bdlgede baslayan tektonik
aktivite ile Kuzeybati Tiirkiye Neojen Havzasi olarak tanimladigimiz ana bir havza
ve onun icinde yer alan alt havzalar geligmistir. Bunlar Ergene alt havzasi,
Marmara-Gelibolu Alt havzasi ve Guney Marmara alt havzasidir. Ergene ve Guney
Marmara alt havzalar tamamen akarsu ve gél ortamlarini temsil eden birimlerin
cokeldigi havzalardir. Gelibolu-Marmara alt havzasi ise karasal cokellerle baslayip
denizel birimlerle sona eren bir havzadir. Kuzey Anadolu Fay'nin 3.5 milyon yil
énce Marmara Bolgesine ulasmastyla, Trakya-Eskigehir Fayrnin faaliyeti sona
ermistir. Ancak KAF TEF'in dogu-bati kollarina baglanarak batiya dogru hareketini
siirdiirmiis ve yeni tektonik rejimde Marmara bdlgesinde superimpoze havzalar
olusturmustur. Bu havzalar giinimizde Erken Miyosen-Erken-Pliyosen birimlerinin
tizerine acisal uyumsuzlukla oturan Geg Pliyosen-Guncel havzalardir. Bu havzalar
halen giincel KAF kolarinin denetiminde geligimini surdiriirmektedir.

Fay sistemlerinin zaman iginde biribirini izleyen gelisimleri, bolgenin paleocografik
evrimine 15tk tutmustur. Bu evrim KAF yagi ve Marmara bélgesindeki KAF la iligkili
zannedilen daha yash ¢okellerin de kokenini aydinlatacak bir tarihgedir.

NEOGENE —QUATERNARY PALAEOGEOGRAPHIC EVOLUTION OF THE
MARMARA REGION

There are two main packages, which show this region’s active tectonic evolution.
The first one is related with Trakya- Eskisehir Fault (TEF) and its segments,
whereas the second one is related with North Anatolian Fault (NAF). At the end of
the Early Miocene, with the tectonic activity of the region, a new basin that is
called Northwest Turkey Neogene Basin and its sub-basins has developed. Those
sub-basins are namely Ergene, Marmara- Gelibolu and South Marmara. Both
Ergene and South Marmara sub-basins are totally composed of lacustrine and
fulivial units. Gelibolu-Marmara sub-basin units start with terrestrial sediments and
conformably overlain by marine sediments. Activity of TEF had finished when NAF
arrived the Marmara Sea. NAF continied its movement by joining TEF’s segments
and superimposed basins has developed in a new tectonic regime in the Marmara
region. Those Late Pliocene to present day sub-basins are angularly discontinuous
on the Early Miocene-Early Pliocene units. These basins currently continues their
development by the control of NAF's segments

This evolution is a brief historical account of NAF's age and the origion of the
sediments, which are related to NAF in Marmara region.
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YENISEHIR — YILDIZKENT (ERZURUM) YERLESIM ALANI ZEMINININ
JEO-MUHENDISLIK OZELLIKLERI

Necmi YARBASI*, Ekrem KALKAN*, Azer KADIROV*, M.Salih BAYRAKTUTAN**

_ *Atatlrk Universitesi, Deprem Arastirma Merkezi, 25240 Erzurum
**Atatiirk Universitesi, Mihendislik Fakdltesi, Insaat Mihendisligi Bolimd, 25240 Erzurum

Karasu Havzasl (Erzurum), Dogu Anadolu’'daki 6nemli aktif fay kusaklarindan birisi
olan Erzurum Fay Zonunda (EFZ) yer alan, birinci derece deprem bdlgesi
niteliklerine sahip bir pliyo-kuvaterner ¢okelim alanidir. Havzanin giineydogu
kesiminde yer alan Erzurum, son otuz yil iginde giiney ve giineybati yoniinde garpik
ve hizl yaplasmaya maruz kalmig, Yenigehir-Yildizkent yerlesim alanlarn
olugmustur. Inceleme alani Karasu Havzasi'nin gliney kenarina paralel Palanddken
Daglari ile Kiremitlik Sirtlari arasinda uzanan, batiya dalimli senklinal bicimli temel
yaplya (Pliyosen Gelinkaya istifi) sahiptir. Bu yapi, glineyde Palanddken
Dagdlarindan kaynaklanan kalin aliivyon vyelpazelerle (Kuvaterner) ortiilmistir.
Yenisehir-Yildizkent allivyon zemini zayif jeo-miihendislik parametrelerine sahiptir.
Bu nedenle kuvvetli yer hareketleri (M>5.0) sirasinda olumsuz zemin-yapi
etkilesimine yol agmaktadir.

Arastirmada, sahanin yaklagik 6-12 m lik kisminin ayrintili zemin kesitleri dlgulmis,
iri ve ince taneli allivyal ¢okelim birimlerinin yanal ve diiseyde kalinlik degisimleri
saptanmistir. Arazide Standart Penetrasyon Testi (SPT) ve Sismik Kirilma Testleri
uygulanmig, laboratuar deneyleri ile zeminlerin fiziksel-mekanik o&zellikleri
belirlenmistir.

Elde edilen jeoteknik degerler ve jeolojik gdzlemlerden; bu sahada egemen olan iri
cakilli gevsek allivyon zeminin, emin tagima giicli, dolgu zeminlerin dagilimi, degisik
seviyelerde kum mercekleri ve iki farkl dogrultuda aktif fay sistemi ortaya
cikarilmigtir. Jeo-Miihendislik ~ 6zelliklerin  dagiimina bagh olarak sahanin sig
jeoteknik haritast hazirlanmstir.

GEO-ENGINEERING PROPERTIES OF THE SOIL, IN THE YENISHEHIR-
YILDIZKENT (ERZURUM) URBAN AREA

Karasu Basin (Erzurum) is a Plio-Quaternary depositional area, located on the
central segment of the Erzurum Fault Zone (EFZ), one of the most active
seismotectonic belt of Eastern Anatolia. Yenishehir-Yildizkent (Erzurum) urban area
was developed, as the consequence of rapid and massive construction continued
during the last 30 years, towards the west and soutwest of the town Erzurum.
Research area located at the southern margin of the Karasu Basin, extending
approximately E-W in between Palandoken Mountain and Kiremitlik Ridge. A
wastward plunging synclinal structure of Pliocene Gelinkaya sequnce exist in the
area , at dept.This structure covered by thick alluvial fan deposits (Quaternary),
originated at the Palandéken Mountain, to the south. Negative soil-structure
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interaction revealed, during the strong ground motions (M>5.0) due to the poor
geo-engineering properties of the Yenishehir-Yildizkent alluvial soil.

In this research, detailed soil sections of the upper horizon (approx. 6-12 m),
lateral and vertical changes in thickness of coarse and fine grained alluvial
depositional units were measured. SPT and seismic refraction tests are performed
in the field. Geotechnical laboratory tests exerted on soil samples to obtain physical
and mechanical properties.

Geotechnical tests results and geological features observed in field (at trenches,
excavations, bore hole data).The distribution of safety bearing capacity, landfill
material and lens shaped sand-riche intercalations of the coarse-grained loose
gravelly alluvial soil were obtained. The whole research area was bisected by two
sets of active faults, striking in E-W and N-S approximately. Shallow geotechnical
zoning map of the research area was prepared depending on the geo-engineering
properties.
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MUGLA YOREST MERMER OCAKLARINDA BLOK MERMER URETIMINI
ETKILEYEN JEOLOJIK PARAMETERLER

A. Bahadir YAVUZ*, Necdet TURK**, M.Yalgin KOCA**
* Dokuz Eyliil Universitesi, Torball Meslek Yiksek Okulu, Torbali Izmir
** Dokuz Eylll Universitesi, Jeoloji Miihendisligi Bolim{, 35100 Bornova Izmir

Ulkemizde son yillarda mermer sektdriindeki gelismeye bagl olarak, dnemli bir blok
mermer Uretim ve isleme merkezi haline gelen Mugla yoresinde doku, renk ve
desen agisindan farkhliklar sunan doért ayn stratigrafik mermer seviyesi icerisinde
blok mermer Uretimi yapilmaktadir.Bu mermer seviyeleri alttan (ste dogru
Permokarbonifer yagh fosilli siyah mermerler ile ayni yasli fillitler icerisinde bant ve
mercekler seklinde yer alan siyah mermerler, Triyas yash sistler icerisinde mercek
seklinde yer alan, degisik ton ve desenlere sahip beyaz mermerler, Ust Kretase
yash zimparali beyaz-grimsi beyaz mermerler ve Paleosen yasl kirmizi renkli Ege
Bordo Mermeri‘dir

Oncelikle Mugla yoresinde blok mermer (iretimi yapilan mermer ocaklari
icerisinden, farkl stratigrafik seviyeleri temsil eden tip mermer ocaklari secilmis ve
bu ocaklarin ve yakin cevrelerinin 1/5.000 Olgekli jeolojik haritalari yapilarak,
aragtinlan mermerlerin stratigrafik konumlari ve yayilim alanlari belirlenmistir.
Segilen tip mermer ocaklarinin sev aynalarinin, 1/100 olgekli detay siireksizlik
haritalar yapiimis ve bu ocaklar igerisinde blok mermer Uretimini etkileyen birincil
ve ikincil jeolojik parameterler belirlenmistir.

Mugla yoresinde blok mermer (retimi yapilan Permo Karbonifer yash Siyah
Mermeri'nin blok mermer iiretimini etkileyen birincil jeolojik parameterlerin, ilksel
tabakalanma diizlemleri ile tektonik kdkenli kirik ve gatlak diizlemleri, ikincil jeolojik
parameterler ise, kayaci degisik agilarda kesen kil dolgulu fisiirler ve foliasyon
diizlemlerine paralel konumlu mikro fisiirler ile kalsit bant ve mercekleri oldugu,
Triyas yash gistler igerisinde dedisik boyutlarda mercekler seklinde yer alan
mermerlerin, blok mermer (retimini etkileyen birincil jeolojik parameterlerin, ilksel
tabakalanma diizlemleri ile tektonik kokenli kirik ve gatlak diizlemleri, ikincil jeolojik
parameternin ise, ayrisma oldugu, Ust Kretase yasl zimparali mermerlerin blok
mermer Uretimini etkileyen birincil jeolojik parameterlerin, ilksel tabakalanma
dizlemleri, tektonik kokenli kink ve catlak dizlemleri, ilksel tabakalanma
diizlemlerine paralel konumlu sist dolgulu foliasyon duzlemleri, ikincil jeolojik
parameterler ise, kayaci degisik agilarda kesen, mika- ayrismis mika mineralleri ile
dolgulu kapal siireksizlik diizlemleri, dolomitik zonlar, zimpara ve kalsit mercekleri
ile ayrisma oldugu, Paleosen yash Ege Bordo Mermeri'nin blok mermer uretimini
etkileyen birincil jeolojik parametrelerin, ilksel tabakalanma dizlemleri, tektonik
stireksizlik diizlemleri ve mika mineralleri ile dolgulu makaslama diizlemleri, ikincil
jeolojik parameterler ise, kayag icerisindeki ilksel tabakalanma duzlemlerine paralel
olarak yerlesmis, kalsit bantlari, mika ve kuvars iceren gri-grimsi beyaz renkli kalsit
bantlari ile ayrisma oldugu belirlenmistir.
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Mugla yoresinde isletilen mermer ocaklarinda blok verimini etkileyen jeolojik
parameterler, baska yorelerde yeni acilacak veya tekrar degerlendirilmesi soz
konusu eski mermer ocaklari igin kilavuz bulgular olarak kullanilabilir.

GEOLOGICAL PARAMETERS AFFECTING THE MARBLE BLOCK
PRODUCTION IN THE MARBLE QUARRIES OF THE MUGLA REGION

Block Marble production are made at four different stratigraphical levels having
different texture, colour and pattern in the Mugla region, which has become an
important marble block and production centre within the recent years in parallel to
the development in the marble sector. These marbles levels from bottom to top
are Permo-carboniferous aged fossil bearing black marbles and black marbles
found as bands and lenses within the same aged phyllites, Trias aged white
marbles found as lens, Upper Cretaceous aged emery bearing white-greyish white
marbles and Paleocene aged red coloured Aegean Bordeaux marble.

Initially, the marble quarries representing the various marble quarries opened at
different stratigraphic levels are selected and geological mapping of these quarries
and their surroundings are made at 1/5000 scale in order to determine their
stratigraphical position and their distribution areas. Detailed discontinuity maps of
the bench slopes of the selected quarries are carried out and the primary and
secondary parameters affecting the block marble production are determined.

The primary geological parameters affecting the block marble production of the
Permo-carboniferous aged black marbles are initial bedding planes and tectonic
joints and the secondary geological parameters are clay filled fissures cutting the
rock mass at different angles and micro fissures and calcite bands and lenses
running parallel to the foliation planes.

The primary geological parameters affecting the Trias aged marbles are initial
bedding planes and tectonic joints and the secondary geological parameter is
weathering. The primary geological parameters affecting the Upper Cretaseous
aged emery bearing marbles are primary bedding planes, tectonic joints and schist
filled foliation surfaces running parallel to the primary bedding planes, and the
secondary parameters are mica-weathered mica filled discontinuities cutting the
rock mass at different angles, dolomitic zones, emery and calcite lenses and
weathering. The primary geological parameters affecting the Paleocene aged
Aegean Bordeaux Marble are primary bedding planes, tectonic joints and mica
filled shear joints and the secondary geological parameters are calcite bands, mica
and quartz bearing grey-greyish white calcite bands and weathering.

The geological parameters which have been noted to be affecting the block marble
production in the Mugla Region can be used as a guide for opening up of new
marble quarries or reassessment of old marble quarries.
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MUGLA YOREST MERMERLERININ MINERALOJIK, FIZIKSEL, MEKANIK VE
KIMYASAL OZELLIKLERI

A. Bahadir YAVUZ*, Necdet TURK**, M.Yalcin KOCA**
* Dokuz Eyldl Universitesi, Torbali Meslek Yiiksek Okulu, Torball Izmir
** Dokuz Eylil Oniversitesi, Jeoloji Mihendisligi Bolimii, 35100 Bornova Izmir

Mugla Ili, 1980’ yillarda iilkemiz mermer sektoriindeki gelismeye bagh olarak,
onemli bir mermer iiretim ve isleme merkezi haline gelmistir. Yorede, blok mermer
iiretimi yapilan, iiretime ara verilmis ya da terk edilmis halde bulunan, ok sayida
mermer ocadi ve mermer fabrikasi vardir.

Mugla yoresinde doku, renk ve desen agisindan farkhiliklar sunan dort ayri
stratigrafik mermer seviyesi igerisinde blok mermer (retimi yapilmaktadir.Bu
mermer seviyeleri alttan iiste dogru Permokarbonifer yagh fosilli siyah mermerler ile
ayni yash fillitler icerisinde bant ve mercekler seklinde yer alan siyah mermerler,
Triyas yash sistler icerisinde mercek seklinde yer alan veya degisik ton ve
desenlere sahip beyaz mermerler, Ust Kretase yash zimparali beyaz-grimsi beyaz
mermerler ve Paleosen yasli kirmizi renkli Ege Bordo Mermeri‘dir. Farkli stratigrafik
seviyelerde aglmis olan mermer ocaklarindan alinan mermer numunelerinin
mineralojik, fiziksel, mekanik ve kimyasal 6zellikleri ile bu ozellikleri belirlenmis ve
bu &zelliklerin birbirleri arasindaki iligkileri aragtirilmistir.

Mugla yoresi mermerleri diigiik poroziteli, yiiksek birim hacim agirhigina sahip ve
yliksek direngli kayaglar grubuna girmektedirler. Mineral boyutlari 156 mikron ile
769 mikron arasinda degisen Mugla yoresi mermerlerinin, mineral boyutlarinin
bilylimesine bagh olarak, tek eksenli basma, nokta yiikleme, egilme ve Bohme
yiizeysel asinma direngleri ile Schmidt darbe dayanimi ve kuru birim hacim
agirhiklarinin azaldigi, kuru birim hacim agirliklarinin artmasina bagl olarak ise tek
eksenli basma, nokta yiikleme, egilme ve Bohme ylizeysel aginma direncleri ile
Shore sertlik indeksi ve Schmidt darbe dayammlarinin arttigi belirlenmistir.

Mugla yoresi mermerlerinin tek eksenli basma direngleri (o) ile nokta yikleme
direncleri (Iss) arasindaki K katsayisinin 15 ile 26 arasinda dedistigi ve
aralarindaki iliskinin ¢ = 14,24 Iss; + 324,21 esitligi ile tanimlandigi belirlenmistir.
Ayrica, mermerlerin kimyasal analiz sonuglarinin incelenmesi sunucunda da
mermerlerin CaCOs + MgO oranlarinin yaklagik ~ % 55 oldugu belirlenmistir.

Mugla yoresi mermerleri ok iyi taninmis olup gerek ic ve gerekse de dig
mekanlarda yogun olarak kullaniimaktadir. Mugla yoresi mermerlerinin deney
sonuglart yeni agilacak mermer ocaklari ve farkli mermerlerin ingaat endustrisinde
kullanimi icin kilavuz degerler olarak kullanilabilir.
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MINERALOGICAL, PHYSICAL, MECHANICAL AND CHEMICAL PROPERTIES
OF THE MARBLES FROM MUGLA REGION

Mugla province has become an important marble production and working centre in
parallel to the development in the marble industry in 1980's in Turkey. There are
large number of block marble producing and abandoned quarries and active
marble factories in the area.

Block marble productions are made at four different stratigraphic level having
different texture, colour and pattern. These levels from bottom to top are
Permocarbonifereous aged fossil bearing black marble and the black marbles
interbedded with the same aged phyllites, white marbles found in Trias aged
schists as lenses with different hue and white-greyish white coloured emery
bearing marbles and red coloured Upper Cretaceous aged emery bearing white —
greyish white marble and Paleocene aged Aegean Bordeaux Marbles. Tests were
carried out on the marble samples taken from the working marble quarries opened
at different stratigraphic levels, to determine their mineralogical, physical,
mechanical and chemical properties and their interlations.

The marbles of Mugla Region can be described as having low porosity, high unit
weight and highly strong rock based on their properties. Mineral sizes are found to
vary between 156 p and 769 p and as the mineral sizes increased, the uniaxial
comprehensive strength, point load strength index, flexural strength and Bohme
surface attrition Schmidt Hammer value and the dry unit weight of the marbles are
found to decrease. As the dry unit weight increases the uniaxial comprehensive
strength, point load strength index, flexural strength Bohme surface attrition value,
Shore hardness index and Schmidt hammer value are found to increase. The ratio
between the uniaxial comprehensive strength (c.) and the point load strength
index (Is.) of the Mugla Marbles is found to vary between 15 and 26 and the mean
relation is found to be represented by o, = 14,14 I, + 324,21

Additionally, the chemical analysis of the marble samples have given CaCO; + MgO
ratio to be around 55 %. Mudla Marbles are well known and used widely internally
and externally. The test results of Mudla Marbles can be used as a guide for
opening new marble quarries and assessing the properties of different marbles in
the construction industry.
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BATI ANADOLU’DAKI UC NEOJEN GOLUNUN (KARABURUN, SOMA,
DOMANIG-TUNGBILEK) PALEOEKOLOJISI VE GASTROPOD-PELECYPOD
FAUNASI

Seving Kapan-YESILYURT*, Giiler TANER**
*Canakkale Onsekiz Mart Universitesi, Jeoloji Muhendisligi Bolim, Terzioglu Kampust Canakkale
** Ankara Universitesi, Jeoloji Mihendisligi Bolimii, 06100, Tandogan Ankara

Bu calismada, Bati Anadolu’'da Karaburun (Izmir), Soma (Manisa) ve Domanic-
Tungbilek (Kiitahya)'de yer alan lic Miyosen goliinin gastropod ve pelecypod
faunasi incelenmistir. Kat mertebesinde yas verebilen bu fauna ile goller arasindaki
iliskiler aragtiriimigtir.

Karaburun'da (Izmir) Chilostoma (Drobacia) maeotica Wenz, Cepaea krejcii Wenz,
Planorbarius thiollierei (Michaud), Planorbis planorbis (Linné) ve Poiretia sp. gibi
gastropodlarla, Meosiyen boyunca, kendi hidrodinamik kosullarina ve endemik
faunasina sahip, sig ve kisa siireli bir goliin varhigi tespit edilmistir.

Soma’da (Manisa) ise, Meosiyen'de baslayip, Ponsiyen, Dasiyen ve Romaniyen'de
varhgini siirdiiren bir baska gol soz konusudur. Ponsiyen'de tektonizma etkisiyle,
g6l seviyesi degisimlerinin oldugu, bdylece batakliklarin ve dolayisi ile kémdrlerin
olustugu gozlenmistir. Dasiyen ve Romaniyen'de gol, yoredeki akarsularla
beslenmistir. Goliin bahsedilen bu gelisimi, Chilostoma (Drobacia) maeotica Wenz,
Fisidium amnicum (O.F. Miiller), Planorbarius thiollierei (Michaud), Gyraulus
(Gyraulus) inornatus (Brusina), Unio prominilus Stefanescu, Melanoides
(Melanoides) curvicosta (Deshayes) ve zengin Melanopsis tlrlerinin meydana
getirdigi faunayla ortaya gikariimistir.

Domanig-Tungbilek'de (Kiitahya) gozienen gol, Ponsiyen seviyeleri ile baglar.
Dasiyen ve Romaniyen'de etkili olan tektonizma gol seviyesinde degisime ve
komirlesmeye neden olmustur. Ayrica, Planorbarius corneus (Linné), Radix
(Adelinella) phrygovata (Oppenheim), Valvata (Cincinna) variabilis Fuchs,
Melanoides (Stenomelania) abchasica Seninski, Bulimus (Tylopoma) avellanus
(Neumayr), Segmentina filocincta Sandberger, Radix (Radix) peregra (Miiller) ve
Corbicula fluminalis (O. F. Miller) gibi aci-su ve tatl-su gastropod ve
pelecypodlariyla géliin bu dénemlerde akarsularla beslendigi tespit edilmistir.

Calisilan (i gél birbirine benzer goriinmesine ragmen, fauna korelasyonuyla,

aslinda her birinin de kendine 6zgii kosullarda gelistigi ve paleoekolojik olarak
farkliliklara sahip oldugu ortaya gikarilmigtir.
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PALEOECOLOGY AND GASTROPOD-PELECYPOD FAUNA OF THREE
NEOGEN LAKES (KARABURUN, SOMA AND DOMANIC-TUNCBILEK) IN
WESTERN ANATOLIA

In this study, gastropod and pelecypod fauna belonging to three Miocene lakes
located at Karaburun (Izmir), Soma (Manisa) and Domanic-Tuncbilek (Kiitahya) in
Western Anatolia have been examined. It is interpreted that the relationships
between these lakes with the fauna giving ages as stage level.

The existence of a shallow and short-life lake which has endemic fauna and own
hydrodinamic conditions throughout Meotian has been found at Karaburun (izmir)
with some species Chilostoma (Drobacia) maeotica Wenz, Cepaea krejcii Wenz,
Planorbarius thiollierei (Michaud), Planorbis planorbis (Lmne) and Poiretia sp.

It is found another lake at Soma (Manisa) starting in Meotian and continuing in
Potian-Dacian-Romanian. This lake had marshy and coaly levels in Pontian due to
level of the lake has been changed by tectonism. In Dacian and Romanian, the
area was feeding by rivers and also materials from the volcanic activity of the
region. The above mentioned evolution of the lake was found by the fauna which
are; Chilostoma (Drobacia) maeotica Wenz, Pisidium amnicum (O.F. Miiller),
Planorbarius thiolliere/ (Michaud), Gyraulus (Gyraulus) inornatus (Brusina), Unio
prominilus Stefanescu, Melanoides (Melanoides) curvicosta (Deshayes) and rich in
species of Melanopsis.

The third lake has been observed at Domanig-Tungbilek (Kiitahya) starts with
Pontian levels. In Dacian and Romanian, the lake evolution had continued with
changing of its level because of tectonism. The lake was fed by rivers is
represented with the fresh-water and brackish-water fauna which are; Planorbarius
corneus (Linné), Radix (Adelinella) phrygovata (Oppenheim), Valvata (Cincinna)
variabilis Fuchs, Melanoides (Stenomelania) abchasica Seninski, Bulimus
(Tylopoma) avellanus (Neumayr), Segmentina filocincta Sandberger, Radix (Radix)
peregra (Miller) and Corbicula fluminalis (O. F. Miiller).

Although three lakes have many similarity, when correlated their fauna each other,

it is interpreted that formation of these lakes were established their own conditions
and they have some paleoecological differences.
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BEYKOY (KEPSUT-BALIKESIR) ALTIN CEVHERLESMESININ ALTERASYON
VE JEOKIMYA OZELLIKLERI

Selahattin YILDIRIM
MTA Genel Miidirliigu, Maden Etiit ve Arama Dairesi, 06520 Ankara

Beykdy Au cevherlesmesi Balikesir iline bagll Kepsut ilgesinin kusugusu 1-4 km
kadar dogusunda, Beykdy ile Danahisar kdyleri arasindadir.Cevherlesme iki alt
sektor olarak incelenmistir (Imampinar ve Kobarktagi sektorleri). Eskicaglarda
isletiimis olan Imampinari Au cevherlesmesi (120-d2) Beykdy'in 1 km kadar
dogusunda, Kobartkasi Au cevherlesmesi de (I20-c1) bunun 2-3 km kadar
dogusundadir. Her iki saha da MTA tarafindan 1990-1993 yillar arasinda bolgede
yapilan jeoloji ve jeokimya galismalariyla ortaya gikartilmigtir.

Bolgede Pontid ve Anatolid tektonik birliklerine ait degisik metamorfik kusaklar,
granitik intriizyonlar, asitten bazige kadar degisik bilesimde volkanitler ve karasal
fasiyeste cokelmis Neojen sedimanlar gdzlenir. Izmir-Ankara zonuna ait ofiyolit
naplari Pontidleri Anatolidlerden ayiran kenedin guniimizdeki izleridir.

Paleozoyik yash Fazlikonagi Metamorfitlerine ait mikasist, kuvarsit, metabazit,
mermer-kalksist ve kalk-serisit sistler sahanin temelini olustururlar. Bu birimler
birbirleriyle yanal ve disey yonde gegisli olup kalinliklari birkag metreden birkag ylz
metreye kadar degisir. Ust Kretase yash Yayla Melanji bu metamorfitleri tektonik
olarak Uzerler. Oligo-Miyosen yasli Hallaglar Dasiti yan kayaclarla intrizif iligkilidir
ve kiiclik alanlarda yiizeyler. Miyosen-Pliyosen yasl Yenikdy Kirectagi —oOnceki
birimler iizerinde agisal uyumsuzlukla gelir. Pliyo-Kuvaterner bazaltik-andezitik lav,
tif ve aglomeralardan olusan Dededag Bazalti ile temsil edilir. Kuvaterner yasli
alivyonlar sahanin en geng ¢okelleridir.

Imampinar ve Kobartkasi kesimlerinde alterasyon ve Au-(Sb) cevherlesmesi
metamorfitleri kesen D-B dogrultulu tektonik hatlar boyunca yerlesmistir. Cevherli
altere zonlar sonraki evrede KD-GB ve KB-GD dogrultulu geng kirik sistemlerinden
etkilenmis ve karmasik bir yapi kazanmigtir.

Sahada kuvars-karbonatlasma, silislesme (jasperoyid), listvenitiesme, kalsitiesme,
serisitlesme-killesme ve limonitlesme tiiriinde alterasyonlar ile yer yer bresik zonlar
gozlenir. Altere zonlarda altimin yamisira antimonit, manganez ve limonit
mineralizasyonlari izlenir. Cevherlesme ve alterasyonun dasit porfirlerle iligkili
oldugu diisiiniiimektedir. Cevherlesmenin olusum yag! olasi Tersiyer (?) dir.

Kobartkas kesiminde baglangigta sirt boyunca 50 m araliklarla alinan 71 toprak
jeokimya ornegine gore yer yer Au, Sb ve As anomalileri ortaya cikmistir. Daha
sonra 50x100 m araliklarla alinan 398 toprak érneginde Au, Ag, As, Sb, Cu, Pb, Zn
ve Mo analizleri yaptirilmis ve bu elementler {izerinde yapilan istatistiksel calismalar
sonucunda esik degerler belirlenmistir. Buna gére sahanin element esik degerleri;
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Au: 0.5 ppm, Sb: 250 ppm, As: 550 ppm, Cu: 75 ppm, Pb: 80 ppm, Zn: 150 ppm
dir. Biyuk bir godunlugu dedeksiyon limitinin altinda kalan Ag ve Mo elementleri
icin esik deger saptanamamistir. Sahanin degisik kesimlerinden secme, oluk ve
yongalama seklinde 65 kayag ornedi alinmistir. Toprak Grneklerinde en yiiksek 5.4
ppm Au ve kayag orneklerinde en yiiksek 13.1 ppm Au degerleri saptanmistir.

Sondajli aramalar, Kobartkasi kesiminde toprak jeokimya calismasiyla bes ayri
yerde saptanan anomalilerin (Au: >0.5 ppm) &ncelikli olan ikisini kontrol amaciyla
yapilmigtir. Caligmalar sirasinda sondajlardan 415 karot ©rnegi alinarak
jeokimyasal analizleri yaptinlmistir. Bu sondajlardan BKS.2’ de 6.90 m, BKS.3' de
14.20 m, BKS.3A" da 12.15 m ve BKS.4' de 0.85 m kalinliklarda, alt limit tenérii Au:
>0.5 ppm igerikli olan zonlar kesilmistir. Bes sondajda Au: >40 ppb icerikli zonlarin
toplami 224.15 m dir.

Sondajlarin toplam metraji (866.30 m) gozéniine alindiginda elementlerin aritmetik
ortalamalari; Au: 0.130 ppm, Ag: 0.7 ppm, Sb: 11 ppm, As: 69 ppm, Cu: 17 ppm,
Pb: 5 ppm, Zn: 17 ppm ve Mo: 4 ppm dir. En yiiksek degerler (maksimum); Au:
6.5 ppm, Ag: 15 ppm, Sb: 345 ppm, As: 1400 ppm, Cu: 260 ppm, Pb: 60 ppm, Zn:
224 ppm ve Mo: 10 ppm dir.

Arazi ve laboratuvarda saptanabilen cevher mineralleri; nabit altin, antimonit,
antimon-okr, pirit, pirotin, arsenopirit, kalkopirit, iimenit limonit, hematit, gotit,
lepidokrozit, piroluzit, psilomelan rutil ve anatasdir. Gang mineralleri ise kuvars,
kalsedon, amorf silis, klorit, kalsit, serisit, . fuksit, smektit, illit ve kaolendir.
Mineraloji caligmalarinda birkag mikron boyutlarinda ve ender olarak goriilebilen
altinin, agir mineral incelemelerinde 10-150 mikron boyutlarinda oldugu
gbzlenmigtir. Ayni sekilde pirit, pirotin, kalkopirit ve ilmenit birkag mikron boyutlu
taneler halindedir.

Altr kalsit ve kuvars 6rnegindeki birincil ve ikincil kokenli ve iki fazl (sivi+gaz) sivi
kapanimlarda sivi kapanim incelemesi yapilmistir. Sivi kapanimlarda 160-319° C
arasinda homojenlesme sicakigi 6lglilmis olup, degerler 200-250° C arasinda
kiimelenmektedir.

Jeolojik yapi ve alterasyonun niteligi, cevherlesmenin olusum sicakligi, Au-Sb-As
degerlerinin  yliksekligi ve Cu-Pb-Zn degerlerinin dusiikliigii sahadaki Au
cevherlesmesinin  “epitermal kokenli” oldugunu gostermektedir. Saha genel
oOzellikleriyle epitermal Au vyataklan siniflandirmasinda sedimenter yan kayagli
“Carlin tipi” Au yataklariyla bilyiik cranda benzerlikler gosterir. Jeoloji, jeokimya ve
sivi kapanim verileri sahada hidrotermal sistemin fazla asinmadigi ve olasi altin
cevherlesmesinin korunmus olabilecegini gdstermektedir.
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ALTERATION AND GEOCHEMICAL FEATURES OF _BEYKﬁY GOLD
MINERALIZATION (KEPSUT-BALIKESIR)

Beykdy gold mineralization is located between Beykdy and Danahisar villages, 1-4
km east of Kepsut town, Balikesir province. Mineralized area consists of two
sectors (Imampinarn and Kobartkasi). imampinari sector (120-d2 sheet) which was
mined in ancient periods is situated 1 km east of Beykdy, Kobartkasi sector (120-c1
sheet) about 3 km east of Imampinari sector. Both areas were discovered by MTA
during geological and geochemical surveys from 1990 to 1993.

Various metamorphic belts which belong to the Pontids and Anatolids tectonic
units, granitic intrusions, volcanics ranging in composition from acidic to basic and
Neogene terrigeneous sediments are seen throughout the region. Ophiolite nappes
lying within the Izmir-Ankara Zone are the present-day remnants of a suture that
separates the Pontids from the Anatolids.

Micaschists, quartzites, metabasic rocks, marbles-calc-schists and calc-sericite
schists of Paleozoic Fazlikonagi Metamorphics constitute the basement in the area.
These units show lateral and vertical transitions to each other and range in
thickness from a few meters to a few hundred meters. Upper Cretaceous Yayla
Melange tectonically overlies these metamorphics. Hallaglar Dacite of Oligomiocene
age has intrusive contacts with enclosing rocks and crops out over small areas.
Miocene-Pliocene Yenikdy Limestone rests upon the underlying units with angular
unconformity. Plio-Quaternary is represented by Dededad Basalt which consists of
basaltic-andesitic lavas, tuffs and agglomerates. Quaternary alluvial deposits are
the youngest units in the area.

Au-(Sb) mineralization and associated alteration assemblages were developed
along E-W trending tectonic lines cutting cross metamorphics in both Imampinari
and Kobartkas! sectors. Ore-bearing altered zones were later affected by NE- and
NW-trending younger faults and consequently gained a complicated structure.

Quartz-carbonatization, silicification (jasperoid), liswaenitization, calcification,
sericitization, argillization and limonitization are the main alteration types in the
area. In addition, brecciated zones are also seen in places. Stibnite, manganese
oxides and limonite as well as native gold are observed in altered zones. It is
suggested that mineralization and alteration assemblages are closely associated
with dacite porphyry. It is likely that mineralization occurred in Tertiary (?).

In Kobartkasi area, some prominent Au, Sb and As anomalies were detected from
71 soil samples collected at 50 m intervals along ridges at the beginning.
Subsequently, 398 more soil samples were collected on a 50- by 100-meter grid
and analyzed for Au, Ag, As, Sb, Cu, Pb, Zn and Mo. As a result of statistical
treatment, threshold values for each element were determined. These threshold
values are as follows; Au:0.5 ppm, Sb:250 ppm, As:550 ppm, Cu:75 ppm, Pb:80
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ppm and Zn:150 ppm. Because majority of data are below detection limits, no
thresholds could be determined for either Ag or Mo. Additionally, 65 rock samples
(selected, channel and chip samples) were collected from different localities over
the area. Soil samples contained Au as much as 5.4 ppm, whereas rock samples
yielded Au as much as 13.1 ppm.

Exploratory drilling was performed in order to control 2 out of 5 gold anomalies
having highest priorities (Au>500 ppb) detected by soil geochemistry within
Kobartkasi area. A total of 415 samples were collected from drill cores for
geochemical analysis. Of these drill holes, drill hole BKS.2 intercepted 6.90 meters,
BKS.3 14.20 meters, BKS.3A 12.15 meters and BKS.4 0.85 meters containing
>500 ppb Au. Intercepts containing >40 ppb Au for 5 drill holes are totally 224.15
meters.

Having regard all drill holes (totally 866.30 meters), arithmetic means for analyzed
elements are as follows; Au:0.130 ppm, Ag:0.7 ppm, Sb:11 ppm, As:69 ppm,
Cu:17 ppm, Pb:5 ppm, Zn:17 ppm and Mo:4 ppm. Maximum values are 6.500 ppm
for Au, 15 ppm for Ag, 345 ppm for Sb, 1400 ppm for As, 260 ppm for Cu, 60 ppm
for Pb, 224 ppm for Zn and 10 ppm for Mo.

Detectable ore minerals are native gold, stibnite, antimony ochre, pyrite,
pyrrhotite, arsenopyrite, chalcopyrite, ilmenite, limonite, hematite, goethite,
lepidocrocite, pyrolusite, psilomelane, rutile and anatase. Gangue minerals are
quartz, chalcedony, amorphous silica, chlorite, calcite, sericite, fuchsite, smectite,
illite and kaolinite. Although gold could be rarely detected in micron sizes by ore
microscopic studies, it was determined as 10-150 micron size grains in heavy
‘mineral concentrates. Pyrite, pyrrhotite, chalcopyrite and ilmenite are observed in a
few micron size particles.

From 6 hand specimen containing quartz and calcite crystals, fluid inclusion studies
were conducted, including two phased primary and secondary inclusions
(fluid+gaseous). Homogenization temperature was measured between 160 and
319 °C. Nevertheless, values are mostly grouped between 200 and 250 °C.

Characteristics of alteration assemblages and geological structure, temperature of
formation of mineralization, anomalous Au, Sb and As values and low base metal
(Cu, Pb, Zn) values suggest that gold mineralization is of epithermal origin. This
mineralization shows similarities to sediment-hosted Carlin-type deposits in general
features. Geological, geochemical and fluid inclusions data suggest that
hydrothermal system in the area has not deeply eroded and gold mineralization

has been preserved.
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SARICAYIRYAYLA, TUFEKGCIKONAGI VE MURATDERE PORFIRI CU-MO-
(AU) SAHALARININ (KB ANADOLU) BULUNMASINDA BOLGESEL
JEOKIMYANIN ONEMI

Selahattin YILDIRIM
MTA Genel Mudurligi, Maden Etiit ve Arama Dairesi, 06520 Ankara

Bursa-Kiitahya-Bilecik-Eskisehir arasinda kalan 6800 km? genigligindeki alanda MTA
tarafindan oénceki yillarda yapilan bélgesel jeokimyasal prospeksiyonla, yaklasik 1
drnek/km? yogunlukta olmak izere 6337 sediman &rnegi alinmistir. Sediman
drneklerinin 80 mes'in altinda kalan béliimiinde jeokimyasal analizler yaptinimistir.
Cu, Pb ve Zn analizleri AAS yéntemiyle Sb, As, Mo ve (W) analizleri kolorimetrik
yontemle yapilmistir.

Element analiz degerlerinin istatistiksel degerlendiriimeleri sonucunda Cu: 70-80
ppm, Pb: 50 ppm, Zn: 100-115 ppm, Mo: 4-10 ppm, Sb: 5 ppm, As: 40 ppm ve W:
16 ppm esik degerleri saptanmigtir.;Cu, Pb, Zn, W, Mo, Sb ve As elementlerinden
biri veya birkacinin birlikte oldugu anomali-alanlari belirlenmistir. g

Cogu Cu-Pb-Zn anomalisi, varligi 6nceden bilinen, eski caglardan giiniimuze kadar
zaman zaman isletilen ve aynntii etiidleri yaptimig olan skarn tipi Cu-Pb-Zn
cevherlesmelerinden kaynaklanmaktadi. Bazi Sb-As anomalileri de varligi onceden
bilinen ve gecmis yillarda igletilen Sb cevherlesmeleriyle iligkilidir.

Jeokimyasal prospeksiyon sonucunda belirlenen Saricayiryayla, Tifekcikonad ve
Muratdere Cu-Mo-(Pb-Zn-As) anomalileri; analiz degerleri, element birlikteligi ve
anomalinin kaynaklandigi jeolojik ortam yoniiyle olasi gémdilii ve/veya ortill porfiri
Cu-Mo-(Au) cevherlesmelerine isaret etmektedir.

Saricayiryayla Cu-Mo-Pb-Zn anomalisinde ilk asamada kayag jeokimya (69 ornek),
ikinci asamada ise toprak jeokimya (906 Ornek) etiitleri yapilmistir. Toprak
orneklerinin element degerlerinde yapilan istatistik degerlendirme sonucunda Cu:
500 ppm, Pb: 150 ppm, Zn: 350 ppm ve Mo: 55 ppm esik degerleri saptanmistir.
Cu anomalilerinde daha sonra sondajli arama galismalarina gegilmistir.

Domanic Granitoyidi'nin dogu-orta kesiminde yeralan Saricayiryayla sahasinda
granit, granodiyorit, monzodiyorit ve monzonit gibi estaneli magmatik kayaglarin
yanisira, diyorit porfir, granit porfir, granodiyorit porfir, kuvars porfir, mikrogranit
ve aplit gibi ge¢ magmatik evre kayaglar izlenir.

Granitoyitte fillik, propilitik ve ylizeysel alterasyonlar ayirtlanabilmektedir. Yankayag

olan sist ve kirectaglarinda alterasyon az gelismis olmasina karsin, granitoyit-
kirectas! dokanaklarinda yer yer Cu-Pb-Zn igerikli skarn zonu gordlir.
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Sahada saginimli ve damarcik seklinde goriilen birincil cevher mineralleri pirit,
kalkopirit ve manyetit; ikincil cevher mineralleri ise malakit, azurit, gétit, limonit ve
hematittir. Sondaj karotlarinda cevher mineralleri, alterasyon ve kayatiirleri daha
belirgin olarak ayirtlanabilmektedir.

Sondaj verilerine dayanarak; %0.05 Cu alt limit tendriine gore ortalama %0.168
Cu tenorlii 120,299,200 ton, %0.50 Cu alt limit tendriine gore ortalama % 1.204
Cu tenorll 5,388,002 ton veya %2.40 Cu alt limit tendriine gore ortalama % 4.90
Cu tendrll 305,363 ton goriiniir+muhtemel rezerv belirlenmistir.

Tifekgikonagi Cu-Mo-As-Pb-Zn anomalisinde sirt-yamag toprak jeokimya (136
ornek) etldi yapiimistir. Toprak érneklerinin element dederlerinde yapilan istatistik
degerlendirme sonucunda Cu: 800 ppm, Pb: 250 ppm, Zn: 290 ppm ve Mo: 40-45
ppm, Au: 0.040 ppm, Sb: 7 ppm ve As: 10 ppm esik degerleri saptanmustir.

Tiifekcikonagr sahasi Domanig Granitoyidi'nin en dogu kesimindedir ve intriizif
kayaglardan diyorit ile tonalit tanimlanabilmektedir. Yankayac olan sist ve
kiregtaslarinda alterasyon az gelismistir. Saha genelinde codu yiizeysel alterasyonla
olusan killesme, silislesme, limonitlesme ve hematitlesme ayirtlanabilmekte, ancak
ylzeysel alterasyon saha genelinde hidrotermal alterasyonu maskelemektedir.
Killesmis zonlar (arjilik alterasyon) nedeniyle birgok yerde heyelanlar goriilmektedir.
Cevher minerali olarak agsi ve sacimimh malakit, azurit, limonit ve hematitin
yanisira birkag metre kalinhidinda piritli zonlar gézlenir.

Muratdere Cu-Mo-As anomalisinde sirt-yamag toprak jeokimya (142 6rnek) etiidii
yapimistir.  Toprak o6rneklerinin  element dederlerinde yapilan istatistik
degerlendirme sonucunda Cu: 750 ppm, Pb: 130 ppm, Zn: 180 ppm, Mo: 50 ppm,
Au: 0.040 ppm, Sb: 18 ppm ve As: 250 ppm esik degerleri saptanmistir.

Muratdere sahasi diger iki sahadan farkli olarak, biyiik bir magmatik sokulumun
icerisinde dedil, ofiyoliti melanj igerisindeki kuguk (0.2x1.2 km) bir alanda
ylizeyleyen granitoyit ile iliskilidir. Yankayaci olusturan bazik ve ultrabazik kayaglar
ile sist ve kiregtaslarinda alterasyon -geligmistir. Sahada granitoyit ve yankayaclarda
killesme, silislesme, limonitlesme ve hematitlesme ayirtlanabilmektedir.

Cevher minerali olarak kiiclik bir alanda pirit ve molibdenit gozlenir. Muratdere ve
Tufekcikonadi sahalarinda yiizeysel alterasyon hidrotermal alterasyonu maskelemis
ve intrizif kayaci taninamaz hale getirmistir. Bu nedenle hem intriizif kayaglar hem
de hidrotermal alterasyon topluluklart ylizeyde ayirtlanamamaktadir.

Uc porfiri cevherlesmenin de iliskili oldugu granitoyit Paleosen-Eosen (?) yasl olup,
cevherlesmeye yolacan akigkanlar geg magmatik evre Urunidir. Tifekgikonagr ve
Muratdere sahalarinda granit ve yan kayaclar kuzeyde Pliyosen vyash karasal
cokeller tarafindan acisal uyumsuziukla ortilir. Muratdere sahasinda bu ¢okel
birimin tabanindaki cakiltaslari yer yer pirit, malakit ve azurit mineralleri igerir.
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Bolgede bitki ortiisi ve ylizeysel alterasyonun kayatiirii, cevher ve birincil
alterasyon kusaklarini gizlemesi nedeniyle geleneksel maden prospeksiyonu
yetersiz kalmis, ancak bolgesel jeokimyasal prospeksiyonun etkili olarak
kullanilimasiyla bu sahalar bulunmugtur.

Jeolojik 6zellikleri kismen belirlenen Sarigayiryayla ile heniiz arama programinin
baslangicindaki  Tiifekcikonagi ve Muratdere sahalari bdlgesel jeokimyasal
prospeksiyonla kesfedilen ve potansiyel tagiyan o©nemli porfiri Cu-Mo-(Au)
cevherlesmeleridir. Porfiri tip cevherlesmeler agisindan énemli oldugu anlagilan bu
bolgede jeokimyasal prospeksiyon desteginde jeolojik modellemelerle yeni sahalar
bulma olasihgi giiglidiir.

IMPORTANCE OF REGIONAL GEOCHEMICAL SURVEY IN DISCOVERIES OF
SARICAYIRYAYLA, TUFEKCIKONAGI, AND MURATDERE PORPHYRY CU-
MO-(AU) MINERALIZED AREAS (NW ANATOLIA)

A total of 6337 stream sediment samples were collected by MTA teams in previous
years on the basis of sampling density of 1 sample/km? within the framework of
regional geochemical survey over an extensive area of about 6800 km? between
Bursa, Kiitahya, Bilecik and Eskisehir; -80 mesh fractions of stream sediment
samples were analyzed for Cu, Pb, Zn, Sb, As, Mo and (W). Of these elements Cu,
Pb and Zn were analyzed by AAS method, whereas Sb, As, Mo and W were
analyzed by colorimetric methods.

As a result of statistical treatments, threshold values for each element were
determined as follows; 70-80 ppm for Cu, 50 ppm for Pb, 100-115 ppm for Zn, 4-
10 ppm for Mo, 5 ppm for Sb, 40 ppm for As and 16 ppm for W. Consequently,
single or multi-elementary anomalies were identified.

Cu-Pb-Zn anomalies mostly coincide with known skarn-type Cu-Pb-Zn
mineralizations which have been intermittently mined since ancient periods and
investigated in detail. Some Sb-As anomalies are related to known Sb deposits that
have been mined out.

Cu-Mo-(Pb-Zn-As) anomalies near Saricayiryayla, Tiifekcikonagi and Muratdere, all
of which were identified by geochemical exploration possibly indicate buried and/or
concealed porphyry-type Cu-Mo-(Au) ore bodies in element values and associations
and geological source areas.

Rock geochemistry (69 samples) was conducted in Sarigayiryayla Cu-Mo-Pb-Zn
anomalous area, at first stage, followed by soil geochemistry (906 samples).
Threshold values for element distributions of soil samples are 500 ppm for Cu, 150
ppm for Pb, 350 ppm for Zn and 55 ppm for Mo. Subsequently exploratory drill
holes were located over Cu anomalies.
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There are such rock units as diorite porphyry, granite porphyry, granodiorite
porphyry, quartz porphyry, microgranite and aplite as late magmatic products as
well as equigranular rocks such as granite, granodiorite, monzodiorite and
monzonite in Saricayiryayla area located to the east-central part of Domanic
Granitoid.

Phyllic, propylitic and surficial alterations can be distinguished in granitoid.
Although schists and limestones as wall rocks are weakly altered, Cu-Pb-Zn-bearing
skarn zones can be observed at contacts of limestones with granitoids.

Primary ore minerals are pyrite, chalcopyrite and magnetite, all of which are found
as disseminated grains and veinlets. Secondary ore minerals are malachite, azurite,
goethite, limonite and hematite. Ore minerals, alteration assemblages and rock
units can be easily distinguished from drill cores.

A proven plus probable reserve of 120,299,200 tons averaging 0.168% Cu was
estimated using a lower limit grade of 0.05% Cu, 5,388,002 tons averaging
1.204% Cu usirg a lower limit grade of 0.50% Cu and 305,363 tons averaging
4.90% Cu using a lower limit grade of 2.40% Cu on the basis of drilling data.

A ridge and base-of-slope soil sampling (136 samples) was conducted over
Tiifekgikonadi Cu-Mo-As-Pb-Zn anomaly. As a result of statistical treatments,
threshold values were estimated as 800 ppm for Cu, 250 ppm for Pb, 200 ppm for
Zn, 40-50 ppm for Mo, 0.0 40 ppm for Au, 7 ppm for Sb and 10 ppm for As.

Tiifekcikonadi area is located to the easternmost part of Domanig Granitoid.
Intrusive rocks have dioritic and tonalitic compositions. Schists and limestones as
wall rocks are weakly altered. Argillization, silicification, limonitization and
hematitization can be identified, largely developed by surficial alteration.
Nevertheless, surficial alteration overprints hydrothermal alteration in general area.
Due to argillized zones, landslides are seen in many places. Ore minerals are
malachite, azurite, limonite and hematite as stockworks and disseminations. A few
meter thick pyritic zones are also observed.

A ridge and base-of-slope sampling (142 samples) was conducted over Muratdere
Cu-Mo-As anomaly. As a result of statistical treatments, threshold values were
determined as 750 ppm for Cu, 130 ppm for Pb, 180 ppm for Zn, 50 ppm for Mo,
0.040 ppm for Au, 18 ppm for Sb and 250 ppm for As.

Muratdere area is different from above mentioned two areas in lithologies. It is not
related to a large magmatic intrusion. In contrast, it is related to a small granitoid
stock (0.2x1.2 km) intruding an ophiolitic melange. Basic and ultrabasic rocks,
schists and limestones as wall rocks are altered. Argillization, silicification,
limonitization and hematitization can be identified in granitoid and wall rocks.
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Pyrite and molibdenite are main ore minerals which are found in a limited area.
Surficial alteration overprints hydrothermal alteration in both Muratdere and
Tiifekcikonagr areas. Therefore, intrusive rocks can not be identified.
Consequently, it is impossible to distinguish both intrusives and hydrothermal
alteration assemblages at the surface.

Granitoid closely associated with 3 porphyry systems is of Paleocene-Eocene age
(?). Ore-generating fluids are products of late magmatic phase. Granitoid and wall
rocks of Tiifekcikonadi and Muratdere areas are overlain by Pliocene terrigeneous
sediments with angular unconformity in the north. Conglomerates constituting the
basement of this sedimentary unit locally contain pyrite, malachite and azurite.

Because vegetation and surficial alteration overprint lithologies, mineralization. and
primary alterations, traditional mineral prospecting techniques had been
inadequate tools in regional exploration. However, effective use of geochemical
exploration techniques made the discoveries of these areas possible.

Saricayiryayla area whose geologic features were partly identified, and
Tifekcikonagi and Muratdere areas at the early stage of exploration were
discovered by regional geochemical survey and have potential with respect to
porphyry Cu-Mo-(Au) mineralization. New discoveries are possible by geological
modelling with the support of geochemical exploration tools in this region.
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KRISTAL BOYUTUNUN JiPSLERIN (SIVAS) JEOTEKNIK OZELLIKLERI
UZERINDEKI ETKISI

Isik YILMAZ

Cumhuriyet Universitesi, Jeoloji Muhendisligi Bolimi, 58140 Sivas

Jips cokelieri Sivas havzasinda yaygin olarak dagiim gostermekte olup, Miyosen
yashdir. Bunlar genellikle alabaster jipsler olup, porfiroblastlar da gozlenmektedir.
ihmal edilebilir diizeyde, iz mineralleri olarak kil, anhidrit ve kalsit de
icermektedirler. Calismanin amaci jipslerin baz fiziksel ve mekanik Ozelliklerini
belirlemek ve bunlar ézellikle kristal boyu olmak tizere jipslerin tirleri ile korele
etmektir. Amaca yonelik olarak; 20 jips ornedi lzerinde bir seri laboratuvar
deneyleri yapilmistir. Deney sonuglarina bakildiginda ise, kristal boyutu buytdukce
tim mekanik o6zelliklerin distigu gortlmistir. Jeoteknik dzelliklerin kristal tane
boyutu ile dogrudan ilgili oldugu gortimistir. Ince kristalli alabaster jipslerin, iri
taneli porfiroblast jipslerden daha buyuk tek eksenli sikisma dayanimi, indirekt
cekme ve nokta yiik dayanimi, elastisite modili ve Schmidt geri tepme sayisi
degerlerine sahip oldugu gériilmigtir. Her iki tir jips de yiiksek modtl oranina
sahip zeminler olarak siniflandinimis olmalarina karsin, ince kristalli olanlar zayif
kaya ve iri kristalli olanlar ise gok zayif kaya sinifinda yer almiglardir. Tek eksenli
sikisma dayanimi, elastisite modiild, indirekt cekme dayanimi, nokta yuk dayanimi
ve Schmidt geri tepme sayisi kayiplari sirasi ile; %34, %4.5, %23.5, %45.1 ve
%17.7 dir. o, /o orani da kristal boyunun artigina baglh olarak azalmis olup; bu
oran “ince taneli jipslerde 7.8/1, iri tanelilerde ise 6.7/1 olarak belirlenmistir. Bu
oranlar da biiyiik dlclide, kristal sekli ve boyutu ile yakindan ilgili olan kristaller
arasi kenetlenmeye bagl olarak degisim gostermektedir.  Kristaller —arasi
kenetlenme, serbest basing dayanimi dikkate alindiginda cok biliytik onem tasir ve
cekme gerilmesi kosulunda da onemli bir etkiye sahiptir. Bu etki; o, /op oraninin,
kenetlenme derecesinin artisina bagh olarak meydana gelen azalma ile
kanitlanmistir. Sonug olarak; ozellikle dayanim parametreleri dikkate alindiginda,
kristal boyutu ve kristaller arasi kenetlenme biiyiik bir nem tagimaktadir.

CRYSTAL SIZE EFFECT ON THE GEOTECHNICAL PROPERTIES OF GYPSUM
(SIVAS)

Gypsum deposits in Sivas (Turkey) are widely distributed, occurring in the
formations of Miocene age. The gypsum is generally of the alabaster and of
porphiroblast type and contains traces of clay mineral, anhydrite and calcite. The
aim of the study was to investigate the physical and mechanical characteristics and
correlate them with the gypsum types examined, with particular reference to
crystal size. In order to understand better the geotechanical behaviour of
crystalline gypsum, a series of laboratory tests on 20 gypsum samples was
undertaken. According to the tests results, all the geotechnical properties of the
gypsum had been increased as the crystal size decreased. The geotechanical
properties of the examined gypsum are closely related to the crystal size. Fine-
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sized crystalline alabaster gypsum gave the higher unconfined compressive
strength, Young’ s modulus, tensile and point load strength, Schmidt rebound
number than the coarse-sized crystalline ones. However the two types of the
gypsum classified as having the high modulus ratio, alabaster types are of weak
rock class and coarse-sized crystalline gypsums are of very weak rock class. The
loss of the unconfined compressive strength, Young’ moduius, tensile strength,
point load strength and Schmidt hardness are 34%, 4.5%, 23.5%, 45.1% and
17.7%, respectively. The ratio of o, /o also reduces with increasing of the gypsum
crystal size. Alabaster type of samples presents a ratio 7.8/1, and this ratio is 6.7/1
for coarse-sized crystalline gypsum. 7.8/1 ratio for alabaster, and it is a reasonable
value when compared to other common rocks. This is also attributable to the
degree of interlocking, which is highly influenced by the crystal shape. The crystal
interlocking effect is very important when the unconfined compressive strength is
considered, but it is most influential in a tensile stress state. This is evidence by
decrease of the o, /o ratio with increasing interlocking potential. Consequently, it
appears that crystal size and interlocking have greater significance when strength
parameters are considered.

319



55, Tirkiye Jeoloji Kurultay!
55" Geological Congress of Turkey

DiVRi&i A-B KAFA CEVHERLESMELERI: ALTERASYON ZONLANMASI VE
ZONLANMA SUREGLERI

Erkan YILMAZER, ilkay KUSCU,Gokhan DEMIRELA

Nigde Universitesi, Aksaray Miih. Fakdltesi, Jeoloji Mihendisligi BoIimdi, Aksaray

Divrigi‘'de (Sivas) A-B kafa cevherlesmeleri Murmano pliitonu, Akdag kiregtaglari ve
Giines ofiyolitine ait serpantinlesmis ultramafik kayaglar ile stratigrafik-tektonik
iliskiler sunar. Bu calisma A-B kafa cevherlesmelerinin sadece magnezyumlu
skarnlar olmadigini, cevherlesmelerin ayni zamanda Fe-oksit-Cu-Au yataklari olarak
da bilinen Olympic Dam tiirii yataklara benzer o6zelliklerinin de oldugunu ortaya
koymaktadir. Cevherlesmeyi kontrol eden magmatik-hidrotermal sistem Geg
Kretase yashh Murmano pliitonunun yerlesme-kristallenme ve soguma stiregleriyle
kontrol edilmektedir. Bolgedeki pliitonik kayaglar cok vyaygin bir alkali
metasomatizmasi (6nce Na-Ca, sonra K) etkisiyle énce skapolitlesmis daha sonra
ikincil K-feldispat olusumlari ile belirginlesen potassik alterasyona maruz kalmistir.
Cevherlesme, bu tiir metazomatik kayaglar iginde gozlenmekte ve endoskarn
ozellikleri de gostermektedir. Yatakta ekzoskarn zonlari ya hig gelismemistir ya da
sinirll bir sekilde serpantinlesmis ultramafik kayaglar icinde gok ince damarciklar
olarak gozlense de 6nemsizdir. Bolgede alterasyonlar ve cevherlesme birbirini takip
eden (g ardisik siregte olugmustur. ilk evre olan prograd evre cogunlukla A-kafa
olarak tanimlanan bolgede gézlenmektedir. Bu evre en distan (granitik kayagtan)
serpantinize ultramafik kayaglara dogru sirasiyla, skapolit, skapolit-granat
zonlarinin olusmasiyla sonuglanmistir. Retrograd evre ise filogopit-manyetit+K-
feldispat (+skapolit +granat) zonlarindan olusur. Bu evrenin Grlnleri hem A-kafa
blgesinde prograd evre topluluklari iizerinde onlari silmis veya ornatmis olarak
hem de B-kafa olarak bilinen bdlgede gozlenmektedir. Son evre olan geg alterasyon
evresi ise cogunlugu serizitlesmis bresik zonlar icerisinde, hibrid hidrotermal
sistemler tarafindan olusturulan hematit, limonit, gétit olusumlar ve stilfid
cevherlesmeleri ile temsil edilir.

A kafa mineralizasyonlarini olusturan hidrotermal sistemin devami olarak distiintlen
B kafa olusumlari derinlere dogru incelen huni sekline sahiptir. Bu nedenle Fe-oksit-
Cu-Au sistemlerindeki bres bacalari veya diatremlere benzerlikler sunar.
Rekristalize kirectaslar ile dokanadi gogu zaman keskin ve serpantinitlerle olan
dokanaklar ezik ve faylidir. Derinlere dogru daha da artan silislesme ve
karbonatlasmaya siilfid mineralleri de egslik etmekte, buna karsin martitlesmis
zonlar derinlere dogru masif manyetite gegis gostermektedir. Sig kesimlerde A kafa
dokanaklarinda serizitlesmeler ile bu zonlarin dokanaklarinda kiregtaglar igerisinde
kolloform barit olusumlari hidrotermal sistemin son evrelerini temsil eden diislik

sicaklikli olusumlardir.
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A-B-KAFA MINERALIZATIONS IN DIVRIGI: ALTERATION ZONING AND
ZONING PROCESSES.

Divrigi (Sivas) A-B kafa mineralizations are show stratigraphical and tectonical
relationships to Murmano pluton, Akdag limestones and serpentinized ultramafic
rocks in Gilines ophiolite. This study shows that A-B kafa mineralizations are not
only magnesian skarns but they also show geological features similar to well-
known Au Olympic Dam type deposits which are known as Fe-oxide-Cu deposits.
The magmatic-hydrothermal system that controls the mineralizations is related to
emplacement, crystallization and cooling of the Late Cretaceous Murmano pluton.
The plutonic rocks have been experienced a pervasive alkaline metasomatism
resulting in scapolitization followed by a potassic alteration resulting in secondary
K-feldspar formation. The mineralization is hosted by these metasomatic rocks,
and by rocks that could be regarded as endoskarns. The exoskarns are not
observed or are not of importance and limited to a few veinlets within the
serpentinized ultramafic rocks. The alterations and mineralizations were formed in
three successive stages in the region. The prograde stage, the first stage,
dominates in region known as A-kafa. This phase is resulted in the formation of
metasomatic zones starting from granitoids (central parts) to serpentinites as
scapolite, scapolite-garnet zones. The retrograde stage consists of phlogopite-
magnetite+K-feldspar (+scapolite tgarnet) zones. The products of this stage is
observed both B-kafa region, and in A-kafa region as superimposing and/or
replacing the prograde assemblages. The late-alteration stage, that last stage, is
represented by formation of hematite, limonite, goethite and sulfide
mineralizations in a brecciated, sericitized and carbonated rocks. The B-kafa
mineralizations that are regarded as the continuum of hydrothermal system
forming the A-kafa mineralizations have a conical shape that thins downward.
Therefore, it resembles to breccia pipes and diatremes in Fe-oxide-Cu-Au systems.
The contacts of brecciated rocks with recrystallized limestones are mainly sharp,
while it is sheared and faulted with serpentinized rocks. The silicification and
carbonization that increase downward is accompanied by sulfide mineralization.
However, martitized zones grade downward into massive magnetite bearing zones.
The sericitized granitoids at shallower levels and barite-bearing limestones in
contact with these granitoids represent the late and low temperature products of
hydrothermal system.
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ADIYAMAN YORESINDE POROZITE VE HIDROKARBON DOYGUNLUGU
DEGERLERININ JEOISTATISTIKSEL SIMULASYONU

_ Arzu Giray YURDAGUL, Cem SARAG
Hacettepe Universitesi, Jeoloji Miihendisligi Bolumii, 06532, Beytepe Ankara

Bu calisma kapsaminda Adiyaman Bolgesi'nin rezervuar kayalarindan Karababa C
Formasyonunun rezervuar ozellikleri, gozeneklilik ve hidrokarbon doygunlugu
jeoistatistiksel similasyon yontemleri ile incelenmistir. Galisma bolgesinde agilan
11 adet sondajdan elde edilen veriler degerlendirmeye alinmistir.

Calismanin ilk asamasinda kuyu loglarindan Karababa C Formasyonunun
gozeneklilik ve hidrokarbon doyguniugu hesaplanmig ve elde edilen veriler
bilgisayar ortamina aktarilmistir. Ilgili parametreler igin 3 boyutlu variogram
fonksiyonlari hesaplanmig, gozeneklilik ve hidrokarbon doygunlugu kiiresel olarak
modellenmistir. Gozeneklilik icin model parametreleri Z,=0.0003, C=0.0020,
a=400 m; hidrokarbon icin C,=0.01, C=0.04, ve a=450 m olarak belirlenmistir.
Model parametrelerinin dogrulugu, capraz dogrulama teknigi kullanilarak test
edilmistir. Calisma alani x yoniinde 300x10 m'lik, y yoninde 120x10 m'lik ve z
yoniinde 15x10 m'lik bloklara ayrlarak kosullu similasyon yontemlerinden
“annealing simiilasyon” teknigi kullanilarak 40 farkli sonug lretecek sekilde simile
edilmistir. Her bir simiilasyon sonucunda gozeneklilik ve hidrokarbon doygunlugu
icin 540000 adet kosullu veri dretilmistir. Elde edilen simllasyonlardan en iyi
sonucu/senaryoyu veren, mevcut Uretim alanlanyla uyusan ve en genis alan
kaplayan simiilasyon sonucu dikkate alinarak, degerlendirilmistir. Similasyon
sonucunda elde edilen degerlerin ortalama, varyans, histogram ve vai.ogram
ozellikleri incelenmistir. Buna goére petrol Uretiminin yapilabilecegi uygun alanlar
belirlenmistir. Simiilasyon sonuglarina iliskin bilgiler, degisik yonlerdeki simulasyon
sonuglarini gésteren cesitli kesitler, yorumlar ve éneriler sunulmaktadir.

GEOSTATISTICAL SIMULATION OF POROSITY AND HYDROCARBON
SATURATION VALUES IN ADIYAMAN REGION

In this study, Karababa C Formation’s reservoir characteristics, porosity and
hydrocarbon saturation which is one of the reservoir rocks of Adiyaman region
were examined by using geostatistical simulation methods. In the study area, 11
drillholes data were evaluated.

In the first step of this study, porosity and hydrocarbon saturation of Karababa C
Formation were calculated from well logs and data which then were transferred
into the computer system. Three dimensional variogram functions for related
parameters were calculated, porosity and hydrocarbon saturation were modelled
spherically. Model parameters with Cy=0.0003,C=0.0020, a=400 for porosity

322



55. Tirkiye Jeoloji Kurultay!
55" Geological Congress of Turkey

values and Cy=0.01, C=0.04, a=450 for hydrocarbon values were determined. The
suitability of model parameters were validated with back-kriging technique. The
study area was separated into blocks for x direction 300x10 m, for y direction 120
x10 m and for z direction 15x10 m and conditional simulation was done by using
“annealing simulation method” forming to produce 40 different simulation results.
540000 simulated porosity and hydrocarbon saturation data were produced for
each simulation. In the study, a simulation result giving the best senario which
means to be compatible of existence production area and covers the most wide
area is presented and evaluated. Characteristics of values mean, variance,
histogram and variogram which were obtained from simulation were examined.
According to this, the best areas where petroleum production could be done were
determined. Knowledges about simulation results, several cross-sections which are
showing simulation results at different directions, interpretations and suggestions
were presented.
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SAMANDAG-YAYLADAGI (HATAY) ARASININ TEKTONO-STRATIGRAFiK
OZELLIKLERT

Kemal ZORLU, Erol OZER
Mersin Universitesi, Jeoloji Mihendisligi Bolumi, 33342, Ciftlikkdy Mersin

Samandag - Yayladadi (Hatay) arasinda kalan calisma alani, Dogu Anadolu Fayj,
Olii Deniz Fayi ve Kibris yitim zonunun olusturdugu Dogu Akdeniz iclii eklemine
yakinigi nedeni ile tektonik acidan aktif bir bolgedir. Bolgede yeralan birimler ve
stratigrafik ozellikleri séyledir:

e Yayikdamlar Formasyonu : Senomaniyen-Santoniyen yash, si§ platform
ortaminda ¢Okelmis kiregtasi, cortlli kirectasi, marn ve mikrokonglomera
ardigimindan olusan otokton nitelikli birimdir.

* Kizildag Ofiyoliti : Yayikdamlar formasyonu lizerinde tektonik dokanakla
yeralan,  Erken—-Orta Maastrihtiyen déneminde yerlesmis serpantinit, gabro,
mikrogabro, ve diyabaz dayklarindan olusan allokton nitelikli bir birimdir.

e Yalaz Formasyonu : Ust Maastrihtiyen yasli, denizel delta yelpazesi ortaminda
GOokelmis konglomera ve kumtaglarindan olusan bir birimdir. Yayikdamlar
formasyonu ve Kizildag ofiyolitini uyumsuz olarak tizerler.

e Kalebogazi Formasyonu : Ust Maastrihtiyen yasl, derin denizel ortamda
cokelmis kumtasi, kiregtasi ve killi kirectasi ardalanmasindan olusan birimdir. Yalaz
formasyonunu uyumlu olarak iizerler.

e Okgular Formasyonu : Eosen yasli, si§ denizel ortamda ¢okelmis, kirectasi ve
gortli kiregtagindan olusan birimdir. Kalebogazi formasyonu iizerine uyumlu olarak
gelmektedir.

* Kiglak Formasyonu : Bartoniyen—Priaboniyen yasl, agik denizle badlantili bir
platformda gokelmis, kiregtagl, killi kirectasi, marn ve silis yumrulu  killi
kiregtagindan olusan bir birimdir. Okgular formasyonunu uyumlu olarak iizerler.

» Balyatagi Formasyonu : Langiyen—Serravaliyen yasli, denizel yelpaze ortaminda
cokelmig konglomera, mikrokonglomera ve kumtaslarindan olusan birimdir. Daha
yasli birimler lizerine agisal uyumsuziukla gelmektedir. ‘

e Sofular Formasyonu :Balyatagi formasyonunu uyumlu olarak uzerleyen,
Langiyen—Serravaliyen yagl, resifal nitelikli kirectaglarindan olusan bir birimdir.

» Tepehan Formasyonu : Langiyen — Serravaliyen yasl, sig-acik deniz ortaminda
cokelmis, kumtagi aratabakali, kiltasi ve killi kirectagindan olusan birimdir. Sofular
formasyonunu uyumlu olarak Uzerler.

e Samandag Formasyonu : Pliyosen yasli, si§ deniz ortaminda ¢okelmis kumtasi
ve kiltaglarindan olusan, gevsek gimentolu birimdir. Bélgenin en genc birimi olup
daha yash birimleri uyumsuzlukla Gzerler.
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TECTONO-STRATIGRAPHIC PROPERTIES OF SAMANDAG-YAYLADAGI
(HATAY) AREA

The study area found between Samandag-Yayladag! (Hatay) is an active tectonic
region because of its closeness to the East Mediterranean triple junction formed by
Eastern Anatolian Fault, Dead Sea Fault and Cyprus trench. The units found in this
region and their stratigraphic properties are as follows:

¢ Yaylkdamlar Formation :Cenomanian-Santonian aged unit is an autochthonous
unit  which is composed of limestone, cherty limestone, marl and
microconglomerate deposited on the shallow platform.

e Kizildag Ophiolite : This allochthonous unit emplaced in Early-Middle
Maastrichtian period which tectonically contacts with Yayikdamlar formation is
composed of serpentinite, gabbro, microgabbro and diabase dykes.

e Yalaz Formation : This Upper Maastrichtian aged unit which is deposited in
marine deltaic fan is composed of conglomerate and sandstones. This unit lies
unconformably on Yayikdamlar formation and Kizildag ophiolite.

e Kalebogazi Formation : This Upper Maastrichtian aged unit which is deposited
in deep marine environment is composed of sandstone, limestone, sandy limestone
and marly limestone alternation. This unit conformably covers Yalaz formation.

s Okcular Formation : This Eocene aged formation which is deposited in shallow
marine environment is composed of limestone and cherty limestones. This unit lies
conformably on Kalebogazi formation.

s Kiglak Formation : This Bartonian-Priabonian aged unit conformably covering
Okgular formation which is deposited in open marine connected platform, consists
of limestone, marly limestone, marl and siliceous marly limestone.

e Balyatadi Formation : This Langhinian-Serravalian aged unit deposited in
marine fan environment is composed of conglomerate, microconglomerate and
sandstones. This formation overlies on different units with an angular
uncomformity.

o Sofular formation : This Langhinian-Serravalian aged unit unconformably
overlying the Balyatagdi formation consists of reefal limestones.

e« Tepehan Formation : This Langhinian-Serravalian aged, sandstone intercalated
unit which is deposited shallow-open marine environment consists of shale and
marly limestones. This unit lies conformably on Sofular formation.

e Samandag Formation : This formation is a Pliocene aged unit which deposited
in shallow marine environment and is composed of poor cemented sandstone and
limestones. This youngest unit of this region unconformably covers the other units.
Effects of tectonic regimes developed in two different periods is observed on
tectonic structure of Samandag-Yayladadi region.
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SABONET, 17 AGUSTOS 1999, iZMIT DEPREMI VE 12 KASIM 1999,
DUZCE DEPREMI ARTCIDEPREM CALISMALARI :
GUNUMUZE KADAR OLAN ETKiNLIK DURUMU

Sami ZUNBUL*, Salih KARAKISA*, Nurcan URETURK*, Nuriye ALTIN*,
Meltem TURKOGLU*, Ozgiir T. OZMEN*, Claus MILKEREIT**,

Helmuth GROSSER**, Michael BAUMBACH "
*Afet Isleri Genel Midurligu, Deprem Arastirma Dairesi., 06530, Ankara
**GeoForschungsZentrum Potsdam, Telegrafenberg Haus E, 14473 Potsdam, Almanya

Izmit depremi sonrasi yapilan artgideprem calismalarindan elde edilen bulgulara
gore, yiizey kinginin Izmit - Diizce arasinda kalan kesiminde (Sabonet'in orii alani
icinde) artcilar Akyaz ve Golyaka bolgelerinde yogunlasma gostermektedir. Akyazi
bolgesindeki yogunluk yiizey kinginin giiney blogunda, Gélyaka'da ise kingin kuzey
blogunda yodunluk gostermektedir.

Diizce depremi sonrasi yapilan artgideprem calismalarindan elde edilen bulgulara
gbre, artglar ana sok episantirinin bati ve dogu ucunda; Golyaka (Bolu) ile Bolu
sehir merkezinin kuzeyine dogru, yizey kinginin kuzey blogunda yogunluk
gostermektedir.

2000 ve 2001 yihi artadeprem (Mag. > 2.5) aktiviteleri incelenmis ve artgl
aktivetelerinin gogunlukla bu yogunlasma bolgelerinde azalarak devam ettigini
gostermektedir.

THE SABONET, AFTERSHOCK STUDIES OF THE AUGUST 17, 1999 izMmit
AND NOVEMBER 12, 1999, DUZCE EARTHQUAKE :
THE CURRENT AFTERSHOCK ACTIVITY

According to aftershock studies obtained from Sabonet and Reftek data after the
Izmit earthquake, the aftershock distribution concentreated at Akyazi and Golyaka
clusters, which are located the part of the surface rupture between Izmit and
Diizce provinces. While the former was clustered in particular in the southern block
of the rupture, the latter was clustered in the northern block of the surface crack.
According to aftershock studies obtained from Sabonet data after the Dizce
earthquake, the aftershock distribution concentreated at the Western (Golyaka
town) and Eastern (North of Bolu city) part of the mainshock epicenter and in
northern block of the surface rupture.

According to the aftershock (Mag. >2.5) activity in the year 2000 and 2001, the
activity concentreated at this clusters by decreasing.

328






12000 ‘metreye kadér“workiqver cahsmalari il
969 yilindan beri, kurulti§dmuz"sekt6riin hiz

- 6,5"den 20"ye kadar hava kopiik 5|stem| ile
sert kayaclarda sondaj kuyusu aciimasi,

3 adet Ingersoll -Rand 750 XHP 300 PSI kompresor,

17 adet 6 1/2"den 20"e kadar kuyu dibi tabancalari,

1 adet Ingersoll-Rand 375 CFM-100 PSI kompresbr,

1 adet lngersolI-Rariqf‘f”zso CFM-100 PSI kompresér,\

1 Adet Atlas Copc CFM-1OOF PSI kompresér,

" Ram preventer,

1 adet 12" Annuler preventer,

1 adet 110 KVA AKSA jenerator,

1 adet 226 KVA isbir Je eratdr,

Yardimci araglar, eklpma

BURO
Mimar Sinan Mh. 1404 Sk.
No: 13/1 Kahramanlar - iZMIR

;rﬁalzemelerle

TELEX
51165 SUSN-TR
yesi: 10.000.000.000.-TL




KARA
Tel: (0312) 478 54 56 - 57
Fax: 478 54 58 GSM: 0532 316 73 55




AW-BW-NW
BS 4019 STANDARTLARINA UYGUN

UPSET TIJLER

e TIJLER

e MUHAFAZA BORULARI

e Q, M, G, T, B, K SERILERI
KAROTIYERLER

- ENJEKSIYON TIiJLERi - TAHLISIYELER - ELMAS _vE VIDYE MATKAPLAR - SPT TUPLERI
- SHELBY TUPLERi - DENISON NUMUNE ALICISI + PISTONLU NUMUNE ALICISI - SU BASLIGI
« MANEVRA BASLIGI - HAVALI SONDAJ TiJLERI (API Standartlarinda) - CAMUR POMPASI YEDEKLERI

BAR K°M® LTD - URETICI FIRMA: DBM®

HAVALI ALETLER SANAYi VE TICARET LTD. STi. METAL MAKINA iMALAT SANAYii VE DIS TICARET A.S.
31. Sokak No: 45, 06370 Ostim Org. San. Bolgesi 31. Sokak, No: 43, 06370 Ostim Organize Sanayi Bolgesi
Tel : (312) 385 60 50 Pbx Tel: (312) 385 67 40 - 385 67 41 » Fax: (312) 385 67 42
Fax : (312) 385 35 75 ANKARA ANKARA

www.barkomltd.com
OBM A.S. bir BARKOM ® LTD. kurulusudur. *Bu sayfadaki trtinler igin OBM ® A.S. ile temasa geginiz.



HAKAN KIRTASIYE

* BURO MALZEMELERI
* OKUL MALZEMELERI
* BILGISAYAR SARF MALZEMELERI
* HP, EPSON, CONAN, LEXMARK
* YAZICI KARTUS VE TONERLERI
* BILGISAYAR CD-CD CANTASI CD RAFI CESITLERI
* BOS KARTUS VE TONER DOLUM MERKEZI

JEOLOJI MUHENDISI
ALI KARA

Adres: Zafer Cargist No: 24 Kizilay
Telefon: 433 38 57 Ankara

DE

ZEMTN ARASTIRMIA HARITA M. In. vi. L1o. §1i.

JEOLOJIK VE JEOTEKNIK ETUDLER ZEMIN IYI.LESTIRME.
BARAJ VE SULAMA YAPILARI ETUDLERI HIZMETLERI
YERLESIM ALANI ETUDLERI T ENJEKSIYON
KARA VE DEMIR YOLU, HAVAALANI, SANTRAL, ANKRAJ

TUNEL GUZERGAHI ETUDLERI

ENDUSTRIYEL HAMMADE VE MADEN SAHASI ETUDLERI SONDAJ HiZMETLERi

TEMEL SONDAJLARI

TEMEL ARASTIRMA ETUDLEBi ; ) ENDUSTRIYEL HAMMADDE VE
Y.AS., }HAVZA, KAYNAK VEIICME Suyu 'ETUDLIliRI MADEN SAHASI SONDAJLAR
JEOLOJIK -~ JEOTEKNIK VE HIDROJEOLOJIK HARITA ALIMI SU SONDAJLARI
JEOTEKNIK CALISMALAR VE _

DEGERLENDIRMELER HARITA_CALISMALARI

KONULARI iLE iLGiLI MUHENDISLIK VE DANISMANLIK HiZMETLERI

Kavaklidere Mah. Esat Cad. Akay Yokusu 15/5 Bakanliklar/ANKARA
TEL :(312) 4190384-4190385 FAX :(312) 4190386




ALANINDA VERDIGI HIZMETLERI
- BINA TEMEL ZEMIN ETUTLERI
- TOPLU KONUT - TURISTIK TESIS
- IMAR PLANI - OTOYOL GUZERGAHLARI
- TUNEL - YERALTI YAPILARI
- BARAJ VE GOLETLER
- ARITMA TESISLERI VE ANA
KOLLEKTORLERI
ile ilgili on etiit, fizibilite ve kesin proje
caligmalari icin gerekli JEOLOJIK verilerin

elde edil ini saglayan c¢al I

ARASTIRMA VE UYGULAMALAR iCIN

Jeoloji ve Miihendislik Jeolojisi harita yapimi
Zemin , Su , Kaya , Maden Sondajlar
-HQ -NQ Wireline sistemleri
Ornek alimi (shelby-piston denison tipi
semplerle) Arazi deneyleri (SPT-VEYN-
PRESIOMETRE-PERMEABILITE)
Labratuar deneyleri (index ve miihenislik

dzellikleri) Rezistivite ve sismik etiitler

l| - HEYELAN ETUTLERI - BARAJ, YOL vb.
; MUHENDISLIK YAPILARI iGiN YAPI
""*'-!»m MALZEME ARASTIRMALARI (Agrega , Filtre ,
: Dolgu) - KAZI KLAS VE PROJELENDIRME
- Jeoloji ve miihendislik jeolojisi
- Zemin ve Kaya Mekanigi
- Yeraltisuyu Jeolojisi
. Temel Miihendisligi
+ Gevre Jeolojisi
- Uygulamah Jeofizik

Kentkoop. Mah. 0z Petek 7 Sitesi 22/10 06370 Batikent / ANKARA
Tel : (0312) 250 82 24 - 251 18 43 251 12 91 Fax: (0312) 250 82 24
Cep 1:0533 346 68 33 Cep 2 : 0542 236 71 47

Sondajeiliksa Kalive




RMA SONDAJLARI /

« ISKI PABUGDERE BARAJI KIYIKOY/KIRIKKALE /1996 « ADO CIMENTO FAB. HAMMADDE ARASTI

BURDUR 1997 » ENELKA VILLA SAHASI SONDAJLI ZEMIN ETUDU CALISMAS] ISTANBUL 1997 » KARABUK (MERKEZ)
ATIK SU ARITMA TESISLERI SONDAJ CALISMASI KARABUK 1997 « ALTER MUH. MUSAVIRLIK ILLER BANKASI
GOLKENT - FERIZLI ZEMIN ETUDU VE JEOTEKNIK RAPOR HAZIRLAMA 1998 « GAZIANTEP ORG. SANAYI BOLGESI
ENDUSTRIYEL ATIKSU ARITMA (HAYRI MIT. INS.) TESISLERI ZEMIN ETUDU VE JEOTEKNIK RAPOR HAZIRLAMASI
1998 « ABS ALGI SANAYI TIC. A. KAROTLU HAMMADE SONDAJLARI 1998-1999-2000-2001 * CESITLI IMAR PLANI
CALISMALARI « ENET ANKARA - ACIKUYU ARASI OTOYOL PROJES] GUZERGAH SONDAJLARI 1998 « SET GROUP
HOLDING ANKARA-AFYON GIMENTO FAB. HAMMADDE SONDAJLARI 1998-1999-2000

° GILTUG A.$. GAZIANTEP ANDIRIN VE KARGILIK HES PROJESI SONDAJLI JEOTEKNIK CALISMA 1998 « KISKA A.$. (GEOSAN) ANTALYA
THE MARMARA OTELI SONDAJLI ZEMIN ARS. 1998 * HABAS A.S. (GEOSAN) AMBARLI DOLUM TESIS YERI SONDAJLI ZEMIN ETUD() 1999 «
DOGUS$ HOLDING A.S. (GEOSAN) DOGUS PLAZA ALIS -VERI$ MRK. SONDAJLI ZEMIN ETUDU » KAREL ELEKTRIK A.S. PAMUKOVA HES
PROJESI SONDAJLI ZEMIN ETUDU 1999 « CILTUG A.S. UZUMLUDERE HES PROJES| SONDAJLI ZEMIN ETUDU 1999 « AKKOY BELEDIYES!
IMAR PLANI ZEMIN ETUDU YALOVA 1999 » ALTER ULUSLARARASI MUH. HIZ. LTD. $T1. » ILLER BANKASI SIVRICE (ELAZIG) ATIK SU
ARITMA TESISLERI JEOTEKNIK RAPOR HAZIRLAMA 1999 « TEMELSON LTD. STI. DOGALGAZ GEVRIM PROJESI SONDAJLARI ANKARA
2000 * AYAS BELEDIYESI IMAR ESASLI SONDAJLI ZEMIN ETUDU VE JEOTEKNIK CALISMA 2000 * PRAMIT MUHENDISLIK SAKARYA 3.
ORG.SAN. BOL. YERLESIME ESAS JEOTEKNIK RAPOR HAZIRLAMA 2000 « AKKOY VE KADIKOY BELEDIYES! SINIRLARI IGERISINDE
SONDAUJLI JEOTEKNIK CALISMA ¢ HILAL YAPI KOOP. SONDAJLI ZEMIN ETUDU VE JEOTEKNIK RAPOR HAZIRLAMA - ANKARA
* SUBASI BELEDIYESI / YALOVA REVIZE IMAR ESASLI JEOLOJIK-JEOFIZIK- JEOTEKNIK RAPOR HAZIRLAMA 2000

" ? e

* YIBITAS & LAFARGE ¢ SIVAS CIMENTO FABRIKASI HAMMADDE SONDAJLARI Haziran 2000+ LAFARGE ASLAN
CIMENTO Darica/Gebze HAMMADDE STOK SAHASI JEOLOUJIK-JEOFIZIK-JEOTEKNIK RAPORU EKIM 2000 « YIBITAS &
LAFARGE * SIVAS GIMENTO Fabrika Sahast JEOLOJIK VE JEOTEKNIK RAPOR HAZIRLAMA KASIM - 2000 « ALTER
ULUSLARARASI MUS.LTD.STI. KAYSERI BUYUKSEHIR BELEDIYES| DOGU BOLGESI SU DEPOLARI TESIS YERLERI
JEOLOJIK VE JEOTEKNIK RAPOR HAZIRLAMA « TMO TOPRAK MAHSULLERI OFIS| AFYON ALKALOID FABRIKASI
KAPSUL DEPO YERI JEOLOJIK VE JEOTEKNIK RAPOR HAZIRLAMA MART - 2001 * BOLU BELEDIYESI CAYIR PINARI
KOOP. JEOLOJIK VE JEOTEKNIK RAPOR HAZIRLAMA CALISMALARI NISAN - 2001 GOK SAYIDA PARSEL BAZINDA
JEOLOJIK VE JEOTEKNIK RAPOR « ANKARA TICARET BORSASI YENIKENT TESISLERI SU SONDAJ CALISMASI
* BASKENT SANCAK SITES| SONDAJLI JEOLOJIK VE JEOTEKNIK RAPOR HAZIRLAMA ile SU SONDAJI CALISMALARI

. Kentkoop. Mah. 0z Petek 7 Sitesi 22/10 06370 Batikent / ANKARA
/ Tel: (0312) 250 82 24 - 251 18 43 - 251 12 91 Fax: (0312) 250 82 24

Jeoloji Jeoteknik Sondaijcilik Madencilik Ingaat Tic. Ltd. Sti. Cep: 0533 346 68 33 Cep : 0542 236 71 47
Geology Geotechnic&Drilling Mining-Building wCo. Ltd,

o




bilgi ?°°° muHENDISLIK & INSAAT LTD. STI.

PROFESYONEL YAKLASIMLAR - DOGRU GOZUMLER — GUVEN - KALITE

Geoteknik incelemeler
Zemin ve Kaya Sondajlan
Derin Temel ve iksa isleri
Zemin lyilestirme igleri
Miihendislik, Danismanlik ve Proje Yonetim Hizmetleri

Hasan Cevdet Pasa Sok., Ihlamur Sitesi, E Blok, No. 4, Tesvikiye - iSTANBUL
Tel. & Faks: 0212 — 231 69 36 / 0212 — 231 54 82
www.bilgi2000.com - bilgi@bilgi2000.com




—, ‘ MU&AWRL - ¥N$AAT50ND
Yeraltr Arastirma TICARET PAZARLAMA LTD. STI.

BOLGEMIZIN ILK VE TeK
ZEMIN MEKANIGI - BETON & CELiK
TEST LABORATUVARI

> Zemin Arastlrmalan Zemmlerde Tagima Gucunun + Bilgisayar Kontrollii Beton Testl

& Sismik Aragtirmalar Belirlenmesi > Ultrasonik Beton Testi (Pundit)

> Zemin Sondaji & Zeminlerde Oturma © Donati Gapi ve Pas

> Su Sondaji Kriterlerinin Belirlenmesi Payi Olgiilmesi

» Zemin Giiglendirme © Zeminde Su igeriginin Tayini (Microvermeter)

* Yeralti Suyu Aragtirma © Zeminde Tane Boyu Dagiimi | > Beton Dayanim Testi

© Kuyu Bakimi ve Geligtirme | < Ug Eksenli Basing Deneyi ' Elektrikli Karot Alnmasi

& Jeolojik-Jeofizik-Jeoteknik | <> Atterberg Limitleri <> Demir Gekme Basma,
Aragtirmalar @ Likit Limit Deneyi Egilme Testi (40 ton kapasiteli)

Caligmalarimiz hakkinda daha detayh bilgi
ve referanslanimizi 6grenmek i¢in mutlaka bizi arayin!..

6mera§a Mh. Alemdar Cad. Erdem ishani No:3 D:2/67/68/69 Tel: (0262) 331 91 65 Tel&Fax: 323 44 33 GSM: (0532) 282 93 90




Béiteant Kipes Icou(un
Meihendisglif Ltd. Sti.

@ Kent planlamasi jeolojik ve jeoteknik
arastirma hizmetleri,

B Yerlesim planlamasi jeolojik ve
jeoteknik arastirma hizmetleri,

@ Karayollari, demiryollar, havaalanlari
jeolojik ve jeoteknik aragtirma
hizmetleri

B Kopriler, tiineller, yeralti yapilari
jeolojik ve jeoteknik aragtirma
hizmetleri,

B Su yapilari (Barajlar, goletler,
regilatorler, dolu savaklar, su alma
tesisleri v.s.) jeolojik ve jeoteknik
arastirma hizmetleri,

B Fabrikalar, sanayi tesisleri jeolojik ve
jeoteknik arastirma hizmetleri,

B Her tarlii zemin etidleri,

B Her tiarlii sondaj isleri.

Ugur Mumcu Caddesi Kuleli Sokak No: 75/9
06700 Gaziosmanpaga - ANKARA
Tel: 0312 - 447 0361 Faks: 0312 - 447 03 91






SIAL YERBILIMLERI ETUD ve MUSAVIRLIK LTD. STl

SIAL Yerbilimleri 1975 yilinda, jeolojik, jeoteknik, hidrojeolojik ve jeofizik galigmalarin yiritilmesi

ve miihendislik projelerinde misavirlik hizmetleri igin kurulmustur.
SIAL’ in ortaklari ve elemanlari miihendislik jeolojisi ve hidrojeoloji alanlarinda deneyimlidirler.

SulqméProjéi@r{ :

Bl »

Hizmet verdigi kurum ve kuruluglar ulusal ve uluslararasi firmalardur.
LT “SiAL TMMOB - Jeloji Mithendisleri Odast 1 nolu Gyesidir (Sertifika No 0001).
Lt Aca, SIAL uluslararast Misavir Mihendisler Birligi (FIDIC) Uyesidir.
SiAL 1975 yilindan beri jeoloji, jeoteknik, hidrojeoloji ve jeofizik konularinda
“yukarida belirtilen alanlarda hizmet vermektedir.

rénajans

Farabi Sokak No: 20/14 Gankaya - ANKARA Tel : +90 312 427 30 43 467 66 73 Fax::90 312 467 96 56

E-mail : sial@sial-geo.com  Weh : www.sial-geo.com




