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ONSOZ

Cukurova Universitesi Miihendislik Mimarlik Fakiiltesi, Jeoloji Miihendisligi Boliimiiniin
kurulusunun 30. yili nedeniyle Jeoloji Miihendisligi Bolimi ve TMMOB Jeoloji
Miihendisleri Odasi, Adana Subesinin ortaklasa diizenledi 30 Y1l Jeoloji Sempozyumu 2007
— 2009 yillarinin Diinya Yer Yili olarak ilan edildigi donem igerisinde bulunmasi agisinda
da ayrica 6nem tagimaktadir. Yalnizca akademik ¢evre degil, toplumun diger kesimlerinin
de yerbilimlerinin ¢esitli konularina olan ilgisine katki saglayacak bir etkinlik olan bu
sempozyum, Cukurova Universitesi Jeoloji Miihendisligi Béliimiiniin kuruldugu 1977
yilindan itibaren diizenledigi Ulusal ve Uluslararasi bilimsel etkinliklere bir yenisini daha
ekleyerek bu yolda galismalarini devam ettirecektir. Ulkemizde son yillarda yogun bir
sekilde karsilastigimiz doga olaylarinin afete doniismesi, bunun yerbilimleri ile olan ilgisi
tiim insanlarin Jeolojiye olan ilgisini arttirmis ve bu kapsamda toplumun jeoloji alaninda
bilinglendirilmesi, bu doga olaylarinin afete dontismesini 6nlemede dnemli bir gérev haline
gelmistir. Ozellikle akademik cevrenin bu konuda gdsterecegi sorumluluk kuskusuz daha
onemlidir. 30. Y1l Jeoloji Sempozyumunun bu konuda topluma yararl bilgiler ve mesajlar
verecegi kuskusuzdur.

Cukurova Universitesi Jeoloji Miihendisligi Béliimii, 1977 yilinda Temel Bilimler
Fakiiltesinde Yer Bilimleri Boliimii olarak kurulmus, 1978 yilinda ilk 6grencisini alarak
O0grenime baslamistir. 1982 Yilinda Miihendislik ve Mimarlik Fakiiltesine baglanarak
Jeoloji Miihendisligi diplomas: vermeye baslamistir. Halen 11 Profesér, 2 Docent, 4
Yardime1 Dogent, 1 Ogretim Gorevlisi ve 7 Arastirma Gorevlisi gorev yapmaktadir.

Kurulusundan itibaren sirasiyla, Prof. Dr. Ural DINC, Prof. Dr. Ahmet ACAR, Prof. Dr.
Sungu L. GOKCEN, Prof. Dr. Aziz ERTUNC, Prof. Dr. Cavit DEMIRKOL ve Prof. Dr.
Fikret ISLER béliim Baskanligi yapmistir. Boliim Baskanligi gérevini halen Prof. Dr. Ulvi
Can UNLUGENC yiiriitmektedir.

30. Yil Jeoloji Sempozyumu iilkemizde yogun bir sempozyum etkinliklerinin oldugu
doneme rastlamasina ragmen 100 sozlii bildiri, 22 poster bildiri, 5 konferans ile 25 farkh
oturumda 4 ayr salonda siz degerli katilmecilarin katkist ve ilgisi gerceklesecektir.
Cukurova Universitesi Jeoloji Miihendisligi Boliimii, kokli yapist ve basarilar1 bu
durumdan onur duymaktadir.

Sempozyuma katlilarindan dolay1 basta siz katilimcilara, Onursal Baskanlig1 yapan Sayin
Rektor Alper AKINOGLU’nun sahsinda Cukurova Universitesine, Miihendislik Mimarlik
Fakiiltesi Dekanligina ve bu sempozyumu Jeoloji Miihendisligi Bolimi ile birlikte
diizenleyen TMMOB Jeoloji Miihendisleri Odasina sonsuz tesekkiirlerimizi sunariz. Ayrica
Sempozyuma maddi destek saglayan Tiim kurum ve kuruluslara ayri ayri tesekkiir ederiz.

Jeoloji boliimiintin kurucu 6gretim iiyelerinden olan ve Sempozyum diizenleme kurulu
tiyesi sayin Prof. Dr. Servet YAMAN’1n ani vefaati biiyiik iizlintii yaratmistir, Sempozyum
programinda Maden Yataklar1 Jeokimya oturumlart Prof. Dr. Servet YAMAN adina
diizenlenerek hocamizin anisina armagan edilmistir.

Sempozyumun Ulkemize, bilime, Adana Halkina ve tiim Jeoloji ¢evresine hayirli olmasi
dilgiyle.....

DUZENLEME KURULU
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Analitik Hiyerarsi Siireci Kullamlarak Akifer Kirlenebilirliliginin
Degerlendirilmesi

Assessment Of Aquifer Vulnerability Using Analytic Hierarchy Process
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Akifer kirlenebilirligi genel anlamda yiizeysel kirleticilerden kolay etkilenen alanlar
olarak bilinmektedir. Akiferin litolojisi, gecirgenligi ve bulundurdugu yeralti suyu
derinligi kirlenebilirligi etkileyen en Onemli parametreleri olusturur. Kirlenebilirlik
indeks teknikleri arasinda en uygulanabilir kirlenebilirlik yontemi olan GOD model;
akifer tipi (Q), litoloji (O), yeraltt suyu derinligi (D) olmak iizere ii¢ hidrojeolojik
parametreden olusur. 0.1 den 1.0’e kadar degisik katsayilarin ¢arpilmasi ile elde edilen
indeks degerinde gore bes kirlenebilirlik siniflamasi yapilabilmektedir. AHS, karar
verme siirecindeki nitel ve nicel faktorleri birlestirme olanagi veren giiclii ve kolay
anlagilir bir yontembilimdir Bu ¢alismada, Analitik Hiyerarsi Siireci(AHS) kullanilarak,
GOD kirlenebilirlik indeksi parametreleri i¢in agirhik katsayilari gelistirilmis ve ¢
hidrojeolojik parametre ic¢in alternatif araliklar olusturulmustur.. Bu amagla, CBS
sisteminde GOD-AHS kirlenebilirlik modeli kullanilarak Tiirkiye’nin batisinda yer alan
Kiiclik Menderes Havzasi yiizeysel akifer sisteminin kirlenebilirligi degerlendirilmistir.

Anahtar Kelimeler: GOD kirlenebilirlik indeksi, Analitik Hiyerarsi Siireci (AHS),
CBS

ABSRACT

It is generally known that the aquifer vulnerability is sensible to contamination from
surface activities, and some pollutants infiltrate very easily from surface to groundwater
in vulnerable site. The aquifer type, overall lithology and depth to groundwater table are
very important hydrogeological parameters to effects the aquifer vulnerability to
pollution. The GOD model is very useful vulnerability technique among the other
technique, which include mode of three following hydrogeological parameters:
Groundwater Occurrence, Overall Lithology and Depth to Groundwater table. Each
hydrogeological parameter weight range from 0.1 to 1.0 and total GOD index value is
calculated, multiplying by the weight of three hydrogeological parameters. According
to vulnerability index value, the aquifer vulnerability can be divided five vulnerability
classes. In this study, Analytic Hierarchy Process (AHP) has been used to get the weight
and the ranks of the GOD wvulnerability criteria and alternatives. The AHP is a
methodology that presents a flexible, easily understood way to assist the decision-maker
in quantities and quantitative formulating problem. The AHP integrated GOD model is
used to determine the surfacial aquifer vulnerability of Kucuk Menderes
Hydrogeological basin which is located western Turkey.

Keywords: GOD vulnerability index, Analytic Hierarchy Process (AHP), GIS
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Yalova, Armutlu Jeotermal Sahasinin Onemi

Importance Of Armutlu Geothermal Field, Yalova
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Yiiksek termal turizm ilgi alam1 ve termal su kullanim potansiyeli nedeniyle Yalova-
Armutlu jeotermal alan1 dikkate deger oranda yerbilimleri ¢caligmalarina sahne olmustur.
Senomaniyen yasli metamorfik kayalarla ortiili Armutlu jeotermal sahasi, Armutlu
yarimadasinin bati ucunda yer alir.

Bolgede akigkan yiikselimini kontrol eden tektonik ¢izgiler (KD-GB; KB-GD; D-B; K-
G) dogrultu atimli faylar arasinda yer alan pull-apart yapilar olarak gozlenmektedir.
Inceleme alanindaki termal kaynak ve kuyular ait galismalar saha Slciimleri ve kimyasal
degerlendirme seklinde gergeklestirilmistir.

Jeotermal sahada ylizeylenen sayisiz kaynaklara ilave olmak {izere tedavi ve 1sitmacilik
amaciyla kullanilan dort jeotermal iiretim sondaji (A1 sondaji: Sicaklik=77°C; Debi=11
1/s-A2 sondaji: Sicaklik =62°C;Debi=2 1/s-A3 sondaji: Sicaklik =73°C;Debi=72 1/s-A4
sondaji: Sicaklik=68°C;Debi=71 1/s) bulunmaktadir.

Anahtar Kelimeler: Debi, termal, sicak su sondaji, fay, metamorfik kayag

ABSTRACT

Because of it’s high profile as a tourist attraction and the potential posed by it’s use for
thermal waters, the Yalova-Armutlu geothermal area has received considerable
geoscientific attention.

Armutlu geothermal area, where it’s been covered by Senomanian aged metamorphic
rocks, lies on the western edge of Armutlu peninsula.

Major visible tectonic lines (NE-SW; NW-SE; E-W; N-S), that control fluid flow in
area are represented by pull-apart structures through the strike-slipe faults.

Investigation of the thermal springs/wells of the field were realized by means of field
measurements and chemical evaluation.

In addition to the numbers of thermal springs, four wells (Al drill well:
Temperature=77°C ;Debite=11 1/s-A2 drill well: Temperature =62°C; Debite =2 1/s-A3
drill well: Temperature =73°C; Debite =72 1/s-A4 drill well: Temperature =68°C; Debite
=7 1/s) were sunk in the

region, in order to use in balneological and space heatings.

Keywords: Debite, thermal, hot and mineralized water, fault, methamorphic rock
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Canakkale Yerlesim Alaninin Yeralti Suyu Kalitesi

Groundwater Quality Of The Canakkale Plain

Ozan DENIZ ve Alper BABA
Canakkale Onsekiz Mart Universitesi Miihendislik-Mimarlik Fakiiltesi Jeoloji Miihendisligi Boliimii
ozandeniz@comu.edu.tr alperbaba@comu.edu.tr
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Bu calismada Canakkale yerlesim alaninin yeralti suyu kalitesinin belirlenmesi
amaclanmistir. Canakkale yerlesim alam1 Canakkale Ovasi’nin bati kesimi {izerine
kuruludur ve Canakkale Bogaz1 kiyisinda yeralir. Ovanin denize drenajini siirekli akisa
sahip Saricay saglamaktadir. Ovayr kaplayan aliivyonun etrafinda uzanan tepeler
Neojen yash tortullardan olugmaktadir. Aliivyon kalinligt ovanin bati kesiminde
60m’dir ve doguya dogru gidildik¢e azalir. Yeralti suyu derinligi ovanin bati kesiminde
Im ve dogu kesiminde 12m’dir. Ovanin iletkenlik katsayis1 Devlet Su Isleri Genel
Miidiirliigii (DSI) tarafindan en diisiik 19.5 m%/giin ve en yiiksek 254.46 m?/giin olarak
Olciilmiistiir. Canakkale Ovasi’ndaki yeralti sularindan sulama, kullanma ve igme suyu
olarak yararlanilmaktadir. Ovadaki yeralt1 sularinin ortalama elektriksel iletkenlik (EC),
ortalama pH ve ortalama sicaklik degerleri sirastyla 1384 uS/cm, 7.45 ve 16.3°C’dir. Bu
calismada Canakkale yerlesim alanindan farkli dénemlerde toplam 72 adet yeralt1 ve
ylizey suyu ornegi alinmistir. Bu 6rneklerde major anyon-katyonlar (Na, K, Ca, Mg,
SO4, HCO3, COs, CI) ve iz elementler (Al, Ba, Cd, Co, Cr, Cu, Fe, Mn, Pb, Rb, Sr, V,
Zn) Olgiilmiistiir. Analiz sonuglart TS266 (1997) ve USEPA (2004) i¢cme suyu
standartlar1 ile karsilastirilmistir. Bu sularda Mangan (Mn) degerleri i¢gme suyu
standartlarina gore yliksek ¢ikmistir. Canakkale Ovasi’ndaki yeralt1 sular1 karisik sular
fasiyesindedir. Calisma alani icinde yeralan Canakkale Onsekiz Mart Universitesi
Terzioglu Kampiisii’'ndeki yeralt1 sularinin SO4’ca zengin CaCl’lii sular fasiyesinde
oldugu belirlenmistir. Canakkale’nin giineyindeki kat1 atik depolama alanindan alinan
su Orneklerinde Arsenik (As) miktarinin TS266 (1997) ve USEPA (2004) i¢cme suyu
standartlarina gore maksimum kabul edilebilir seviyenin iistiinde oldugu goriilmiistiir.
Kati1 atik depolama alan1 Canakkale’nin 6nemli bir ¢evre problemidir. Canakkale Ovasi
yeralti su tablas1 haritasina gore yeralt1 sulari kat1 atik depolama alanindan ovaya dogru
hareket etmektedir. Bu nedenle kat1 atik depolama alan1 ovadaki yeralt1 sularini kirletici
niteliktedir.

Anahtar kelimeler: Canakkale, yeralt1 suyu kirliligi, iz element

ABSTRACT

The aim of this study is to determine of groundwater quality of the Canakkale
settlement area. Canakkale city-center is settled on western part of the Canakkale Plain
and is located on the shore of Canakkale Strait (Dardanelles). Sarigay which has
continuous flow provides drainage of the Plain to the sea. The hills extended around the
Plain which is covered by alluvium are formed from Neogene sediments. The thickness
of alluvium in the west part of the plain is 60m and it decreases to the east. Groundwater
depth in the Plain is 1m in the west and 12m in the east. The coefficient of
transmissibility of the Plain was measured as minimum 19.5m*/day and maximum
254.46m’/day by General Directorate of State Hydraulic Works (DSI). The groundwater
in the Canakkale Plain is used for irrigation, drinking and daily usage. The values of
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average electrical conductivity (EC), average pH and average temperature of
groundwater in the Plain are 1384 uS/cm, 7.45 and 16.3°C respectively. In this study 72
water samples were taken from groundwater and surface water from the Canakkale
settlement area. These samples were analyzed for major anion-cation (Na, K, Ca, Mg,
SO4, HCO3, COs3, Cl) and trace elements (Al, Ba, Cd, Co, Cr, Cu, Fe, Mn, Pb, Rb, Sr, V,
Zn). The results were compared to TS266 and USEPA drinking water standards. The
concentrations of Manganese (Mn) in these samples are high according to the drinking
water standards. Groundwater in the Canakkale Plain is placed in the mixed facies. The
groundwaters derived from Canakkale Onsekiz Mart University Terzioglu Campus
founded in the study area are in CaCl facies with sulphate (SO4) rich water. The Arsenic
(As) concentration of water samples taken from the Canakkale Waste disposal site
located in the South of the Canakkale is high to the acceptable maximum contaminant
levels according to the TS266 (1997) and USEPA (2004) drinking water standards. The
waste disposal site is an important environmental problem of the Canakkale. According
to the groundwater level map of the Canakkale Plain the groundwater motion is from
the waste disposal site to the city. Because of this situation the waste disposal site has
contaminant character to the groundwater in the plain.

Keywords: Canakkale, groundwater contamination, trace element
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Mersin-Tarsus Akiferleri Yeraltisuyu Akim Modeli
Groundwater Flow Model Of The Mersin-Tarsus Aquifers
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Mersin-Tarsus Akiferleri kavramsal hidrojeolojik modelinin test edilmesi ve bolgesel
yeraltisuyu akim sisteminin daha iyi anlasilabilmesi i¢in yeraltisuyu akimi sayisal bir
model aracili1 ile benzestirilmistir. Benzestirme i¢cin USGS (United States Geological
Survey) tarafindan gelistirilen modiiler {i¢ boyutlu sonlu farklar yeraltisuyu akim modeli
MODFLOW kullanilmigtir. Bolgede yeraltisuyu sistemi Mersin kiyisinda yiiksek
verimlilige sahip Kiy1 Akiferi ve Toros Daglarmin yamacglarinda diisiik verimlilige
sahip Yama¢ Akiferi tarafindan temsil edilmekte olup, Kiyr Akiferi aliivyon
malzemeden ve Yamag Akiferi ise genel olarak sedimanter kayaglardan olusmaktadir.
Yiikseltinin deniz seviyesinden 600 m’nin {izerine ¢ikti§1 model alanin1 dogu ve batida
sirastyla Berdan ve Karakuz Akarsular1 siirlamaktadir. MODFLOW iginde dort
katman kullanilarak yapilan yeraltisuyu benzesiminde birinci, ikinci ve {giincii
katmanlar Kiy1 Akiferi ve Yamag¢ Akiferini, dordiincii katman ise sadece Yamag
Akiferini temsil etmektedir. Birinci katman serbest ve diger katmanlar ise serbest-
basingli katman olarak tanimlanmistir. Yeraltisuyu akim modelinde kullanilan sonlu
farklar gridi, 500 m’lik 120 siitun ve 80 satirdan olusan kare hiicreler icermektedir.
Modellenen alan 784,5 km”yi kapsamakta ve herbir katmanda 3138 aktif hiicre
bulunmaktadir. Hidrolik 6zelliklerin dagilimi modellenen alanda bulunan 194 kuyu
loguna ait litolojik tanmimlamalara dayanan jeoistatistik yontemler kullanilarak
yapilmistir. Dengeli akim kosullarinda calistiritlan model 2000-2001 dénemine ait
ortalama hidrolik yiik ve yeraltisuyu akim kosullarini temsil etmektedir. Kalibrasyon
sonucunda modellenen alanda bulunan 111 gézlem kuyusunda, gézlenen hidrolik ytikler
ile hesaplanan hidrolik yiikler arasinda iyi bir uyum elde edilmistir. Hesaplanan hidrolik
yiikler ile gozlenen hidrolik yiikler arasindaki farklarin histogrami, 8.8 m standart
sapma ve hesaplanan yiiklerde kiigiik bir pozitif sapmay1 belirleyen 0.2 m ortalama
hataya sahip normal dagilim gostermektedir.

Anahtar Kkelimeler: Yeraltisuyu modeli, kalibrasyon, Mersin, kiy1 akiferi, sayisal
model

ABSTRACT

A numerical model of the Mersin-Tarsus Aquifers was developed to test the conceptual
hydrogeologic model of these aquifers and obtain a better understanding of the regional
groundwater flow system. The U.S. Geological Survey modular three-dimensional
finite- difference groundwater flow model MODFLOW was used for this simulation.
These aquifers, the productive Coastal Aquifer and the less productive Hillside Aquifer,
represent the groundwater system along the seacoast at Mersin and the adjacent hillside
of the Taurus Mountains, respectively. The Coastal Aquifer is comprised of alluvial
material, and the Hillside Aquifer is comprised mainly of sedimentary rocks. The
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Berdan and Karakuz rivers form the east and west boundaries of the model,
respectively. The land-surface altitude increases from sea level to more than 600 m in
the modeled area. The groundwater flow system was simulated using four layers in
MODFLOW. Layers one, two, and three were used to represent both the Hillside and
Coastal aquifers, and layer four was used to represent only the Hillside Aquifer. Layer
one was modeled as an unconfined layer, and the other layers were modeled as
confined-unconfined layers. The finite-difference grid used for the groundwater flow
model was uniformly comprised of 500-m square cells with 120 columns and 80 rows.
The modeled area totals 784.5 km?® with 3,138 active cells in each layer. A
geostatistical methodology was utilized to estimate the distribution of hydraulic
properties based on lithologic descriptions obtained from 194 well logs from the
modeled area. The model, which is run as a steady-state simulation, represents average
hydraulic heads and groundwater flow conditions for the period 2000-2001. Reasonable
calibration results were obtained between simulated heads and heads measured in 111
observation wells in the modeled area. The histogram of simulated heads minus
observed heads has a normal distribution with a standard deviation of 8.8 m and a mean
error of 0.20 m, which indicates a small positive bias in the simulated heads.

Keywords: Groundwater modeling, calibration, Mersin, coastal aquifers, numerical
modeling
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Canakkale-Can Jeotermal Alaninin Hidrojeolojik ve Hidrojeokimyasal
Incelenmesi

Hydrogeological and Hydrogeochemical Studies Of Canakkale-Can Geothermal Field

Ozan DENIZ', Giiltekin TARCAN' ve Alper BABA®
'Dokuz Eyliil Universitesi, Mithendislik Fakiiltesi, Jeoloji Mithendisligi B6liimii, 35160 Buca/izmir
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Can Ilgesi, Canakkale’nin dogusunda yer alir. Can cevresindeki en yash kayaglar
Oligosen yasli andezit, dasit, riyodasit, bazalt, tiif ve aglomeradan olusan volkanitlerdir.
Bunlarin iizerinde Neojen yash sedimanter kayaclar bulunur. Her iki birimi de
Kuvaterner yasl aliivyon orter. Can ilge Merkezi’'nden gegen Kocagay’m dere yatag
olas1 bir fay denetimindedir. Can Kaplicasi’nda kullanilan termal sular bu hat {izerindeki
sondajlar ile alinmaktadir. Termal sular kullanim sonrasinda sehir kanalizasyonuna
birakilmaktadir. Kaplica suyunun ortalama sicakligi 43,8°C, elektriksel iletkenligi 3276
uS/cm ve pH’1 6,9°dur. Bolgede yeralti sular1 yaygin olarak kullanilmaktadir. Bu sular
alivyon ve volkanik birimlerden sondajlarla temin edilmektedir ve derinlikleri 20-
150m, debileri 1-30 L/s arasindadir. Ilgenin, termik santralin ve fabrikalarin su ihtiyaci
bu sondajlardan karsilanmaktadir. Yeralt1 sularinin elektriksel iletkenlik degerleri 617—
2100 pS/cm arasinda, pH degerleri 6,97-8,57 arasinda degismektedir. Can
Kaplicasi’ndan, bolgedeki soguk yeralti1 sularindan ve Kocagay Deresi’nden kimyasal
analiz i¢in su ornekleri alinmistir. Uluslararas1 Hidrojeologlar Birligi (AIH) su fasiyesi
siiflamasina gore, bolgedeki sicak sular Na-Ca-SO4’l1 ve soguk sular Ca-Mg-SO4’l1 su
sinifinda yeralir. Sicak sularin 8'*0 ve 8D izotop analizi sonuglari bu sularin Diinya
Meteorik Su Dogrusu (D=85'%0+10) iizerinde yer aldigim gostermektedir. Bu ¢alisma
kapsaminda Can jeotermal alani i¢in kavramsal model olusturulmustur. Buna gore
yiiksek alanlara diisen yagmur sular1 volkanitlerin catlaklarindan derine dogru
stiziilmektedir. Kocagay Deresi de aliivyonu beslemektedir. Bu sekilde yeraltina sizan
ylizey sular1 derinlerde tektonik etkilerden dolay1 olusan yiiksek jeotermal gradyan ile
1sinarak, Can merkezindeki fay hattindan yukar1 dogru ¢ikar.

Anahtar kelimeler: Canakkale, Can, hidrojeoloji, hidrojeokimya, jeotermal, termal su
ABSTRACT

Can district is located in the east of Canakkale. Oligocene volcanics, which are made up
of andesite, dasite, rhyodasite, basalt, tuff and agglomerate, are the oldest volcanics
around Can area. Neogene sedimentary rocks overlie these volcanic rocks. Both two
formations are covered by Quaternary alluvium. The Kocagay River, which is flown
through the Can city center, is controlled by a probable fault. Thermal waters in the Can
spa are provided by drilling wells in this tectonic line. The waste thermal waters are
discharged to the city sewerage system after using. The values of the average
temperature, electrical conductivity and pH of thermal waters from spa are 43,8°C, 3276
uS/cm and 6,9, respectively. Ground waters are commonly used in and around the
region. The water requirement of the city center, factories and the thermal power plant
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are supplied from drilling wells. The waters are extracted from alluvium and volcanic
rocks. Depths and yields of wells are between 20-150m and 1-30 L/s, respectively.
Electrical conductivities and pH of the cold waters vary between 617-2100 uS/cm and
6,97-8,57, respectively. Thermal waters, cold ground waters and Kocacay River waters
in the field were sampled for chemical analyses. According to water classification of the
Association of International Hydrogeologists (AIH), thermal waters and cold waters
have Na-Ca-SO,4 and Ca-Mg-SO, water types, respectively. Isotope analyses (8'*0 and
0D) of thermal waters show that these waters lie on the World Meteoric Water Line
(D=83'%0+10). The conceptual model was constructed in this study. Rain waters falling
into the highland percolates to the deep parts of the volcanics. Also, Kocagay River
recharges to alluvium. The meteoric waters percolate to the ground and are heated at
depth via high geothermal gradient due to tectonics and move to the surface through the
fault line.

Keywords: Canakkale, Can, hydrogeology, hydrogechemistry, geothermal, thermal
water
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Barajsiz Hidroelektrik: 12 Bin Yilhik Hasankeyf

Hydroelectricity without dam: Ilisu Dam
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Hasankeyf ve c¢evresi, yukari Mezopotamya uygarhi§inin asagi ki en son halkasidir.
12000 senedir degisik medeniyetlere besiklik etmistir. Hasankeyf’i Yasatma Girigimi
Ilisu barajim1 engelleyemezse, birinci derece koruma alani olan bu uluslararast miras
sonsuza dek katledilmis olacaktir. Yazarlar da bu sivil toplum kurulusunun iiyeleridir.

Dicle ve Firat gibi ana nehirlerin yataklarinda ve vadi yamag eteklerinde biriken zengin
topraklar 1960’11 yillarin sonundan bu yana barajlarla sonsuza dek yok edildi. Ana
akarsu havzalarinda verimli topragin yani sira iklimin uygunlugu ve suyun varligs;
binlerce yildir, cesitli sebze ve meyveler ile yoreye 6zgii hayvan topluluklarinin
yetismesine yadsinilamaz olanak saglamistir. Bu topraklar1 yok eden barajlarin faydal
omrii birka¢ on yilla sinirlidir. Daha sonra ne enerji ve ne de sulanacak toprak kalir.
Ancak, baraj alani, kiiresel 1sinmada CO,’ten 21 kez daha etkili olan CH4’1i iiretmeyi
stirdiirtir.

(a) maliyette %90 diisiis,

(b) iki katindan daha fazla enerji,

(c) 12 kat daha fazla sulanabilir alan,

(d) kamulastirmada %90 diistis,

(e) baraj ¢evresinde yasam bulan su ve nemli ortam bakteri - viriis hastaliklarinda artma
olmayacak,

(f) dogal anitlarin etkin bir sekilde korunmasi ve

(g) tarihi ve kiiltiirel miraslarin gelistirilerek korunmasi gelir.

Anahtar sozciikler: Hasankeyf; Baraj; Enerji; Sulama; Torigelli.
ABSTRACT

The region of Hasankeyf in the Tigris basin, as magnificent cradle, served various
civilizations for about 12,000 years. It is an outstanding down loop of the Northern
Mesopotamia. The international heritages of Hasankeyf are about to be destroyed
forever by the Ilisu dam project if “the Initiative to keep the Hasankeyf Alive” could not
prevent assault via a dam. The authors are members of this civil society organization.

All the very fertile soils formed by the main rivers such as Tigris and Euphrates invaded
by dams forever since the late 1960s. Alluvial soils at the flood bank of the relevant
streams and fertile soil (colluviums) accumulated along the mountain toes together with
moderate climate and the potable water enhanced farmers to grow various tasty

10
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vegetables and fruits for millenniums. Furthermore, the region was so rich in endemic
fauna and flora. There are no more such lands and environments. Useful life of a dam is
limited. It might be a few decades. Then, there will be no energy and no irrigation.
Additionally, it continues to emit methane (CHy4) which is 21 times more disastrous than
CO; in regards with global warming processes.

The proposed project TIDE, which is the abbreviation of Terracing — Torricelli —
Turbine — Irrigation — Dyke — Energy, has superiorities from standpoint of timing,
environment, safety-security, and cost (TESC). Some of them are;

(a) 90% reduction in cost,

(b) Twice more energy,

(c) Twelve times more farm land to be irrigated,

(d) 99% reduction in land acquisition,

(e) increase in waterborne diseases due to high moisture content in the region of a dam
will not be encountered

(f) Easy and effective protection and conservation of the natural monuments, and

(g) Effective preservation of the historical and cultural heritages forever.

Keywords: Hasankeyf; Dam; Energy; Irrigation; Catastrophe.
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Miihendislik Projelerinde Ulusal Servet Kavrami: Munzur — Uzung¢ayir Baraji

Concept Of Natianal Resource In Engineering Projects: Munzur Uzungayir Dam
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Miihendislik ekonomisi, Ozellikle miihendislik projelerinde, géz Oniinde tutulmasi
gereken en Onemli Olgiittiir. Bu baglamda, Miihendislik ekonomi dersi tiim
mithendisliklerde zorunlu bir derstir. Ancak, Tirkiye’deki jeoloji miihendisligi
boliimlerinde, iki {iniversite disinda, okutulmamaktadir. Miihendislik ekonomisi
degerlendirmeleri projenin faydali Omrii sonuna gore yapilir. Keban baraji igin
ongoriilen faydali Omiir, 526 yil olmasina karsin; 20 yilda sona ermistir. Ayrica,
gelirinin iki kat1 yapimina ve bakimina harcanmustir.

Bu giincel 6rnek goz oOniinde tutularak, faydali 6mrii 40 yil olan bir baraj projesinde;
tim gelir ve giderler; piyasa kosullarma gore 40 yil sonrasi kazanacagi degerler
tizerinden karsilagtiritlir. Bu degerlendirmede g6z oOniinde tutulacak Olgiitler ayni
oldugundan, olciitlerdeki kiigiik sapmalar sonucu fazla etkilemeyecektir. Saglikli bir
degerlendirme i¢in proje; Maliyet, Emniyet, Zaman ve Estetik-¢cevre (MEZE) a¢isindan
da degerlendirilip sonuglar yaklasik da olsa rakama doniistiiriilmelidir. Bu degerler de
projenin faydali démrii sonuna gore deger artisina sokulur. Bu baglamda, 1994’ten beri
yapimi siirdiiriilen Uzungayir baraji degerlendirmeye sokuldugunda; geliri giderinin
dortte birinden az oldugu goriilmektedir. Bu 6rnekte oldugu gibi; zararina yapilan is, bir
miihendislik projesi olamaz.

Anahtar sozciikler: Munzur, Ekonomi, Boru hatti, Yeralt1 baraji, Evsel su temini.

ABSTRACT

The engineering economy is the first criterion that has to be taken into account in
engineering projects. In this connection, the course “engineering economy” is a must
course in all engineering departments. However, it is not given in geological
engineering departments of Turkey, except two. Engineering economical assessment is
conducted in regards with the end of the economic life of a project. The foreseen useful
life of the Keban Dam was 526 years. However, it turned to 20 years. Furthermore,
twice more was spent for construction and maintenance by now.

With respect to this recent case study; the income and outcome of a dam project with an
economic life of 40 years, is compared according to the values gained till the end of the
period of 40 years. In this evaluation the base criteria will be the same. Hence, the result
does not change considerably. To reach a sound and reliable comparison, it is
recommended to assess the project in terms of timing, environment, safety, and cost
(TESC) and express the results in approximate figures. Those values will be changed
with respect to the end of the economic life of the project. When the Uzungayir dam,
being constructed since 1994, is assessed in this sense; the income of the dam, is less
than one fourth of the investment cost. Hence, one can easily reach a conclusion that
such works can not be an engineering project.

Keywords: Munzur, Economy, Pipeline, Subsurface Dam, Domestic water supply.
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Sart Camur Kaplicasi (Salihli - Manisa) ve Cevresinin Hidrojeolojisi ve
Hidrojeokimyasi

Hydrogeology and Hydrogeohemistry Of Sart Camur Spa and Surroundings, Salihli, Manisa
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Sart Camur Kaplicast Gediz Grabeni’nin giineyinde Salihli Ilgesi’nin batisinda yer
almaktadir. Alanin temelini gnays, mikasist, fillit, kuvars sist, mermerlerden yapili
Menderes Masifi metamorfik kayalar1 olusturur. Acidere, Gobekli ve Asartepe
formasyonlar1 olarak adlandirilan Neojen tortul birimleri bolgede farkli fasiyeslerden
olusur ve Menderes Masifi metamorfiklerini diisiik acili normal fay ile Oorter.
Peklesmemis kirintili tortullardan olusan Kuvaterner yaslh aliivyon bolgedeki en geg
birimdir.

Inceleme alanin igerisindeki Menderes Masifi’ne ait karbonatli kayagclar karstik ve ¢ok
catlakli olmalarindan dolay1 gecirimliligi yiliksek olup, sicak ve soguk su kaynaklar i¢in
akifer olustururlar. Bazi yerlerde Menderes Masifi metamorfiklerine ait gnays ve
kuvars-mikagistler de jeotermal sistemlerin akiferi olma 6zelligi gosterirler. Bolgede
genis bir yayillim sunan aliivyon soguk sular i¢in akifer 6zelliginde olmasi agisindan
onemlidir. Sicak akiskanin taginimi fay ve kirik hatlari ile saglanmaktadir. Sicak sularin
beslenmesi yeralti suyu akim yoniine uygun olarak giineydeki ytkseltilerde bulunan
Menderes Masifi metamorfiklerinin sist ve mermerlerindendir. Sart-Camur jeotermal
alanindaki sicak sular, 44°C kaynak c¢ikis sicakligi ile yaklasik 5 L/s debiye sahiptir ve
balneolojik amaglar i¢in kullanilmaktadir. Kaplicanin giineyindeki diizliikte yer alan
Caferbey jeotermal alaninda agilan derin kuyuda (1189.10m) maksimum sicaklik 155°C
olarak Olclilmiistiir. Yaklasik 2 L/s olarak elde edilen diisiik debi nedeniyle agilan
kuyudan iiretim yapmak ekonomik olarak miimkiin olmamastir.

Cevresel izotop analizi sonuglar1 sicak sularin meteorik kokenli ve genel olarak derin
dolagimli ve yiiksek sicaklikta su-kayac etkilesimine sahip olduklarini gostermektedir.
Inceleme alani igerisindeki sularin Uluslararas1 Hidrojeologlar Birligi’ne (AIH) gore
siniflanmasinda Sart Camur Kaplicast ve Caferbey sicak sulari sirasiyla Na-Ca-HCO; ve
Na-HCOs su tipini gostermektedirler. Bolgedeki soguk sular ise sicak sulardan farkli
fasiyes 6zelliklerine sahip olup, Na*?, Ca™, HCO5™ ve SO, iyonlarmin egemen oldugu
sulardir. Sicak sularin ¢esitli kimyasal jeotermometrelere gore hesaplanan akifer
sicakliklart 80°C ile 180°C arasinda degismektedir. Jeotermometre sonuglar1 ozellikle
Caferbey jeotermal alaninin jeotermal enerji agisindan Onemini gostermektedir.
Inceleme alanindaki tiim sicak sular, karbonat minerallerini (kalsit, aragonit ve dolomit)
cokeltici Ozelliktedir. Bu nedenle, jeotermal sularin kullanimi sirasinda kuyularda ve
iletim hatlarinda kabuklagsma problemleriyle karsilasilacagi tahmin edilmektedir.

Anahtar Kelimeler: Sart Camur, Caferbey, Salihli, hidrojeoloji, hidrojeokimya
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ABSTRACT

Sart Camur Spa and surrounding area are located in southern rims of Gediz Graben and
in western Salihli Town. The basement of the study area consists of Menderes Massif
rocks that are made up of metamorphics such as gneiss, mica schists, phyllites, quartz
schists, and marbles. Neogene sedimentary units occur in different facies in this area
and are called as Acidere, Gobekli and Asartepe formations. These units overlie the
Menderes Massif rocks with a low-angle normal fault. The Quaternary alluvium, which
is made up of unconsolidated granular sediments, is the youngest unit in the region.

The permeability within the Menderes Massif rocks is highly variable. The carbonates
of the Menderes Massif rocks are highly fractured and karstified and act as an aquifer
for both cold ground waters and thermomineral waters. Gneiss and quartz-schist units of
the Menderes Massif act as the aquifers of geothermal systems in some location. Schists
and phyllites have relatively low permeability. The Neogene terrestrial sediments,
which are made up of alluvial fan deposits including poorly cemented clayey levels,
have very low permeability as a whole and may locally act as cap rocks for the
geothermal systems. Alluvium that extends wide in the region is the most important unit
for cold ground water aquifer. Transports of thermal fluids are via faults and fractured
zones.

The thermal waters in Sart Camur geothermal field, thermal waters having 44°C
temperature and 5 L/s discharge and are now used for bathing and balneological
purposes. At Caferbey, the maximum downhole (1189.10m) temperature was found to
be 155°C. Owing to the low discharge rate approximately 2 L/s, economic fluids
production was not possible from this well. Results of environmental isotope and
chemical analysis show that thermal waters are of meteoric origin and generally have
water-rock interactions under high temperature conditions. According to International
Association of Hydrogeologists (AIH) chemical classifications, waters in the study area
reflect the water types of Na-Ca-HCO; and Na-HCO; in Sart Camur and Caferbey,
respectively. Cold waters are mainly dominated by the HCO3™ and SO4~ ions, with

Nat2, Cat2 and Mg+2 cations. Calculated reservoir temperatures according to different
geothermometers vary between 80°C to 180°C. These results are showed especially
importance of Caferbey geothermal field in terms of geothermal energy. All the thermal
waters in the study area are oversaturated with respect to carbonate minerals (calcite,
aragonite and dolomite). These are estimated to cause scaling problems in production
wells and transmission lines during the use of thermal waters.

Keywords: Sart Camur, Caferbey, Salihli, hydrogeology, hydrogeochemistry
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Akdeniz ikliminde Akifer Termal Enerji Depolamasi ile Seralarda Isitma-
Sogutma Potansiyelinin Belirlenmesi

Determination of the Potential on Cooling and Heating of a Greenhouse with Aquifer Thermal
Energy Storage in Mediterranean Climate

Bekir TURGUT, Halime PAKSOY, Sazye BOZDAG, Hunay EVLiYA, Kazim ABAK, H. Yildiz
DASGAN
Cukurova Universitesi 01130 Balcali Adana-Tiirkiye
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Bu calismanin amaci yer altinda termal enerji depolama (UTES) sistemlerinden biri
olan akifer termal enerji depolama (ATES) tekniginin, Akdeniz iklim kusaginda
bulunan seralarda 1sitma ve sogutma amacli kullanim potansiyelinin ortaya konmasidir.
2000’11 yillarda Tiirkiye’nin oOrtii alti yetistiricilik alan1 44.000 hektara ulasmistir.
Seralardan yiiksek verim ve kaliteli {irlin alabilmek i¢in, kis aylar1 boyunca dis sicaklik
ne olursa olsun, i¢c sicakhigin tiirlere gore degisen kritik bir sicakligin altina
diistirilmemesi  gerekmektedir. Son 20 yillik iklim verileri g6z Oniinde
bulunduruldugunda Akdeniz bélgesinde bulunan seralarin ortalama 90 giin, giinde
yaklagik 8 saat, 150 kW’lik 1sitma ihtiyact bulunmaktadir. Bu ihtiyaci karsilamak i¢in
fosil yakitlar kullanilmaktadir. Fosil yakit kullaniminin isletme maliyetine getirdigi ytik,
ayrica yanma sonucu meydana gelen kiil ve atmosfere salinan zararli gazlar seraciligin
oniindeki en biiylik engeller olarak karsimiza ¢ikmaktadir. Bunun yaninda bahar aylari
boyunca Akdeniz iklimindeki plastik kapli seralarda sogutma ihtiyaci vardir.

Uygulama i¢in Cukurova Universitesi Ziraat Fakiiltesi Bahge Bitkileri Boliimii
Arastirma Alani igerisinde birbirinden bagimsiz ancak ayni 6zelliklere sahip her biri
360 m” biyiikligiinde 2 adet arastirma serast kullamlmustir. Seralardan birinde ATES
teknigi ile, digerinde de konvansiyonel sistemlerle 1sitma sogutma uygulanmis ve
yetistiricilik yapilmistir. Boylece iki teknik arasindaki bitkisel yetistiricilik, ekonomik
ve ¢evresel faydalar karsilastirmali olarak ortaya konmustur.

Anahtar Kelimeler: Akifer, Enerji Depolama, Cevre, Seralar, I[sitma&Sogutma

ABSTRACT

The aim of this study is to determine the heating and cooling potential of the
greenhouses in the Mediterranean climatic zone, with aquifer thermal energy storage
(ATES) known as one of the underground thermal energy storage application systems
(UTES). In recent years greenhouse production reached to 44.000 ha in Turkey
(Dagsgan 2003). For high yield and quality in greenhouse crops during the winter
months, inside temperature should be maintained at the critical value that can change
depending on the species grown in greenhouse. For instance, for tomatoes the critical
inside temperature should be maintained not below 12-13 °C in the greenhouse. Due to
this information and also last 20 year’s climate data in Mediterranean Region a
greenhouse needs approximately 150 kW heating load during 90 days in a year, 8 hours
in a day (Baytorun ve Abak 1995). To provide this heating load, 6L/m’ No 6 Fuel-Oil
or 9kg/m” coal must be consumed. The fossil fuel consumption leads to an economic
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burden in the operating cost, besides ashes and undesirable gas emissions from coal
combustion are the biggest barriers of the greenhouses in the Mediterranean zone.
Additionally, the cooling requirement of the greenhouses for early autumn and spring
months in the Mediterranean Climate and the advantages provided after cooling
applications will be calculated.

For these purposes, two separate greenhouses, each having an area of 360 m’ in the
research station of the Horticulture Department - Faculty of Agriculture have been
selected. One of them will be heated and cooled by ATES technique. In the second one
conventional heating system will be used and there is no cooling system. Tomato and
eggplant vegetables will be grown in the greenhouses. Consequently, these two different
systems/greenhouses will be compared in terms of economical, environmental and
agricultural aspects.

Keywords: Aquifer Energy Storage, Environement, Greenhouse, Heating&Cooling
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Yiiksek Coziimlii Sismik Kayitlar ile Kuzey Marmara Deniz Selfinin Sismik
Stratigrafisi

Seismic Stratigraphy Of The Northern Marmara Sea Shelf From High Resolution Seismic
Records

Hatice KARAKILCIK ve Ulvi Can UNLUGENC
Cukurova Universitesi Miih.Mim.Fak. Jeoloji Boliimii, Adana.
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Tek kanall1 yliksek ¢oziimlii (Uniboom) s1g sismik veriler kuzey Marmara Denizinde 62
hat boyunca toplanmistir. Gobal es zamanli deniz seviyesi degisimleriyle sonuclanan
uyumsuzluklarla sinirli ¢okel sekanslardaki sedimanter kayitlarin belirlenmesi sekans
stratigrafi kavrami, ile miimkiin olmaktadir. Calisma alaninda detayli sismik fasiyes
analizi yapilarak sismik birimler belirlenmistir. Yiiksek ¢oziimlii sisimik profillerin
analizine gore; Marmara Denizi kuzey selfinde dort sismik birim (birim 1, 2, 3 ve 4)
belirenmistir. Birim 3 ve birim 4, i¢ ve orta selfte ¢okelmis olup, dig goriintimleri
tabaka-mercegimsi olmasi nedeniyle sismik gekiller iglerinde oldukg¢a belirgin
degiskenlikler sunmaktadir. Bu birimer, buzul sonrasi ¢okelmis olup, R reflektorii
tizerinde bulunmaktadir. Birim 2, amplitiidii ve yanal siirekliligi iyi, disiik agili oblik
sismik sekiller gostermektedir. Bu birimin kalinligi, self kenar1 yakinlarinda
genisleyerek denize dogru artmaktadir. Bu birimin daima orta self ile self dis1 alanlar
arasinda bulundugu ve diisik enerjili oldugu disiiniilmektedir. Birim 2’nin
depolanmasinda su seviyesi — 97 m dir. Yansitict ‘R’ Holosen Oncesi yiizey olarak
yorumlanmakta ve yaygin s1g sismik siireksizlik zonu olarak kabul edilir.

Buzul sonrasi gelisen transgresyonun varligi sismik profillerde belirgindir. Degisen
kalinliktaki denizel tabakalar, self disina dogru incelerek sig denizin i¢ selfinde
cokelmistir. Pek ¢ok normal faylar ¢alisma alanindaki sismik kesitlerde belirlenmistir.
Bu jeolojik ¢evrenin Kuvaterner evrimi ¢ogunlukla hem kiy1 ve hemde kiy1 otesindeki
basen igerisindeki morfolojiyi kontrol eden normal faylanmalar ile sinirhidir.

Anahtar Sozciikler: Sismik stratigrafi, deniz seviyesi degisimi, s1g sismik, Marmara
Denizi

ABSTRACT

Single-channel high-resolution (Uniboom) continuous shallow seismic profiles were
collected in the northern Marmara Sea along 62 track lines. The concept of sequence
stratigraphy allows the subdivision of the sedimentary record into depositional
sequences bounded by unconformities, resulting from globally synchronous sea-level
changes. A detailed seismic facies analysis was made for the recognized seismic units in
the study area. According to analyses of high-resolution seismic profiles, four seismic
units (Unit 1, 2, 3 & 4) determined on the northern continental shelf of Marmara Sea.

Units 3 and 4 that internally show a wide variability of seismic configurations and sheet
to lensoidal external shape, located in inner-to-middle shelf settings. Unit 4 and unit 3
are considered high-energy units, deposited during intervals of rising sea levels. These
units are post glacial and overlie reflector R. Units 2 displaying low-angle oblique
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seismic configurations, with reflectors exhibiting good lateral continuity and amplitude.
Its thickness increases seaward, with the largest depocentres located to the near shelf-
break. Therefore, unit 2 exhibits a characteristic wedge external shape. These units are
always located from middle shelf emplacements to outer shelf and are considered low-
energy units. During the deposition of unit 2, the water level was at ~-97 m. Reflector
“R” is recognized a widespread shallow seismic discontinuity which is interpreted as the
pre-Holocene surface.

Post-glacial transgression is obvious in the seismic profiles. Marine strata with varied
thickness were developed in the shallow sea of the inner shelf, thinning toward the outer
shelf. Numerous normal faults have been detected from the seismic profiles of the study
area. The Quaternary evolution of this geological domain has been mostly dominated by
normal faulting, which has controlled the landscape morphology both in the onshore
and offshore basinal area.

Key words: Seismic stratigraphy, sea level change, shallow seismic, Marmara Sea
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Dogu Akdeniz Bolgesi Depremlerinin Kaynak Parametreleri ve Tarihsel
Depremlerle Iliskili Tsunami Simiilasyonlari

Source Rupture Parameters Of Eastern Mediterranean Earthquakes and Stmulations Of
Earthquake Triggered Historical Tsunamis

T.TAYMAZ ', S. YOLSAL ' ve A.C. YALCINER *

! Jeofizik Miihendisligi Bolimii, Sismoloj.i ABD, Istanbul Teknik Universitesi, Mgslak, 34390 — Istanbul,
2 Okyanus Miihendisligi Arastirma Merkezi, Ingaat Miih. Boliimii, Ortadogu Teknik Universitesi, 06531, Ankara
taymaz@itu.edu.tr; yolsalse@itu.edu.tr; yalciner@metu.edu.tr
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Sismik etkinlik ag¢isindan diinyanin 6nemli aktif bolgelerinden birisi olan Dogu Akdeniz
Bolgesi’ndeki ana aktif tektonik smirlar, Kuzey Anadolu Fay1 (KAF), Dogu Anadolu
Fay1 (DAF), Kuzeydogu Anadolu Fay1 (KDAF), Hellenik yay1, Kibris yay1, Olii Deniz
Fay1 (ODF) ve Bitlis — Zagros siitur zonudur (Taymaz ve dig., 1990, 2004). Deprem
kaynakli olarak meydana gelen depresim (tsunami) dalgalarinin olusumu ig¢in de
genellikle kabul edilen varsayim, sismik kaynak ile tetiklenen deniz tabaninda meydana
gelen ani yerdegistirmelerdir (Yolsal ve dig., 2007a,b). Bolgenin yapisal 6zeliklerinin
ve tektonik hareketlerinin anlasilabilmesi i¢in, bu ¢alismada Dogu Akdeniz Bolgesinde
meydana gelmis olan M>5.0 depremlerin kaynak mekanizmasi parametreleri ve fay
diizlemi iizerinde gerceklesen yirtilma/kayma dagilimlart belirlenmistir (Yolsal ve
Taymaz, 2005, 2007). Depremlerin kaynak mekanizmasi ¢oziimlerini saptamak i¢in
uzun periyot ve genis bantli telesismik P ve SH cisim dalga sekilleri ile P dalgalarinin
ilk hareket yonlerinden yararlanilmistir. GDSN istasyonlar1 (30°-90°) tarafindan ve
sayisal olarak kaydedilen istasyonlarin azimutal dagilimlarina gore agirliklandirilan
cisim dalgalari, ters ¢Oziim islemi ile Uretilen yapay dalgalar ile sekil ve genlik
bakimindan karsilastirilarak dogrultu, dalim, kayma agisi, odak derinligi ve kaynak
zaman fonksiyonu saptanmistir. Daha sonra, Yagi ve Kikuchi (2000)’in gelistirdigi ters
¢ozlim algoritmasi kullanilarak, depremlerin fay diizlemi tizerindeki kayma dagilimlar
saptanarak faylanma alami (fay uzunlugu ve genisligi), fay diizlemi {izerindeki
maksimum yerdegistirme, kirilma/yirtilma siiresi, gerilme diisiimii belirlenmistir.
Tsunami (depresim) dalga simiilasyonlari ise, lineer olmayan uzun dalga teorisine ve
Okada (1985) modeline dayali olarak gelistirilen TUNAMI N2, AVI-NAMI ve NAMI
DANCE (Yalgmer ve dig., 2003, 2004; Yalciner ve Pelinovsky, 2007) programlart ile
1000 m Ornekleme (grid) araligina sahip batimetri dosyast (GEBCO-BODC)
kullanilarak yapilmistir. Bu ¢alismada tsunami simiilasyonuna érnek olarak, Olii Deniz
Fay Zonu boyunca meydana gelmis olan 13 Agustos 1822 Iskenderun (M~7.0-7.5)
depremi sonuclart gosterilmistir. Fay Zonunun bu kesiminde meydana gelen depremler
gb6zoniine alinarak, dogrultu-atim bilesenine sahip normal faylanma ¢6ziimii gosterdigi
diistiniilen bu deprem icin, Wells ve Coppersmith (1994) bagintilar1 kullanilarak
hesaplamalar yapilmis ve fay alani yaklasik olarak ~50 km (uzunluk) x 30 km
(genislik), yerdegistirme miktar1 ise ~5 m olarak belirlenmistir. Tarihsel kataloglar
(Guidoboni ve dig., 2005; Sbeinati ve dig., 2005) depremin etkilerinin ¢ok genis bir
alanda gozlendigini ve yaklagik 2.5 yil siiren art¢1 deprem aktivitesine sahip oldugunu
belirtmektedirler. Deprem Tiirkiye’de Gaziantep ve Antakya’da, Kuzeybati Suriye’de
Aleppo ve Khan Sheikhun’da da ¢ok sayida can kaybina neden olmustur (Plassard ve
Kogoj, 1981).
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ABSTRACT

Major tectonic structures in the Eastern Mediterranean Region are the North Anatolian
Fault (NAF), the East Anatolian Fault (EAF), the Dead Sea Fault Zone (DSF), Hellenic
and Cyprus Arcs and Bitlis-Zagros Suture Belt (Taymaz et al., 1990, 2004). Tsunamis
are mainly generated by the sudden movement of sea bottom due to submarine
earthquakes originating long sea-waves (Yolsal et al., 2007a,b). To understand the
tectonics and the active deformation in the Eastern Mediterranean, we have obtained
source mechanism solutions and spatio-temporal distribution of the moment release for
the earthquakes (M>5.0) (Yolsal and Taymaz, 2005, 2007). We compared the shapes
and amplitudes of long period P- and SH-waveforms and recorded in the distance range
of 30 — 90 degrees, for which signal amplitudes were large enough, with synthetic
waveforms to obtain the earthquake mechanism parameters. The solutions were also
constrained by P-wave first motion polarities of near-field stations. We also studied
rupture histories of the earthquakes by using inversion scheme of Yagi and Kikuchi
(2000) to determine the fault area (fault length and width), maximum displacement,
rupture duration and stress drop. For tsunami simulations, we use the numerical models
TUNAMI-N2, AVI-NAMI and NAMI DANCE based on the method of Okada (1985)
for simulation and animation of tsunami generation and propagation, and of coastal
amplification of nonlinear long-waves using the GEBCO -BODC bathymetry data
(1000 m grid) for the region. At the present study, tsunami wave heights as well as their
distribution function are calculated for Iskenderun earthquake of August 13, 1822
(M~7.0-7.5) as an illustrative example depicting the characteristics of tsunami
propagation, and effects of coastal topography and of near-shore amplification. The
related parametres for this event is adapted by an analogy of current plate boundaries
and earthquake source mechanisms obtained by inversion of teleseismic P- and SH-
waveforms. Assuming the normal faulting mechanism with the strike slip component
for this earthquake, we estimated that the fault area is ~50 km (length) x 30 km (width),
displacement is assumed to be ~5 m using the Wells and Coppersmith (1994) equations.
Furthermore, historical documents (Guidoboni et al., 2005; Sbeinati et al., 2005)
indicated that the effect of this earthquake was felt in a broad area and it was followed
by an aftershock sequence that lasted almost 2.5 years. The shock almost destroyed the
region between Gaziantep and Antakya in Turkey and Aleppo and Khan Sheikhun in
NW Syria, killing a very large number of people (Plassard and Kogoj, 1981).
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Erzurum Havzasi (D.Anadolu) Sismotektoniginde Yeni Veriler

New data in seismotectonics of the Erzurum Basin, Eastern Anatolia

M. Salih BAYRAKTUTAN
BOTAS-BIL, BTC Deniz Terminali Ceyhan / Adana;
salih.bayraktutan@botasint.com
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Erzurum Havzasi, kisalan ve kalinlasan Dogu Anadolu-Kafkasya-Kuzeybati Iran
platosunda gelismis DKD uzanimli dogrultu atiml faylardan olusan genis bir kusak
icinde yeralmaktadir. Havza yapisal gelisiminde, Toros-Zagros kenet zonu boyunca kita-
kita carpigsmasi ile hareketlenen kita-malzemesinin yerdegisiminden dolay1 ¢ok karmasik
ogeler kazanmigtir. Doguda KKD-uzanimli sol yanal dogrultu atimli normal faylar
(Dumlu Fay kusagi), kuzey ve giineyde DKD-uzanimli sol yanal dogrultu atimli ters
faylar (Ermecik ve Palanddken Fay kusaklari) ile sinirlanmis, normal ve dogrultu atimli
faylanmanin birlikte etkinligi sonucu olusmustur. Bu iki tip faylanma etkinligi neticede
oblik atimli faylarin birlikte gelisimini saglamigtir. Havza temelinin volkano-klastik
birimlerindeki kivrimlar, iki ayr1 aktif fay seti (KKD ve KKB dogrultulu normal, DKD
ve BKB dogrultulu ters atimli faylar) tarafindan kesilmistir. Bat1 yoniinde havza, sol ve
sag dogrultu atiml1 Serceme ve Kandilli Faylarmin Kiiciikgecit yakinlarinda birlesimi ile
kama bi¢imli sonlanmaktadir. Havza Ilica Faylar1 ile Daphan Diizii ve Karasu Ovasi
olarak iki alt-boliime ayrilmistir. Fay ve bindirme yiizeylerinin rotasyonu, kivrimlanmasi
ve daha sonra tekrar etkinlesmesi, Ozellikle Pliyo-Pleyistosen diziliminin yapisal
gelisiminde karmasikliga neden olmustur. Bu havzasinin yapisal gelisim siireci ¢ek-ayir
havzalarindan 6nemli farkliliklar gdstermektedir. Fay hareket tarzlarinin degigkenligi ve
havzanin yapisal karmasikligi, kitasal malzemenin carpigsma sirasinda yanal kacisindaki
imkansizliklar ve bunun neticesi olan havza cevresindeki karmasik fay sebekesi ve
kivrim yapisini yansitmaktadir. Bu ¢alismada havza kenar faylarinda secilen noktalarda
yapilmis fay-diizlemi ¢oziimlerine ve paleosismik bulgulara yer verilmistir. Genel
sismotektonik 6zellikler olarak depremlerin; a) biiyiik boliimiiniin dogrultu atiml1 eslenik
faylarla alakali oldugu, b) orta biiyiikliikte 5.5-6.0 depremlerin bilinen kirik zonlarinin
disinda gergeklesmesinde bir artis, c) diislik-orta biiyiikliikteki depremlerin Onceki
tesbitlerden daha s1g (2.5-9.0 km) oldugu ve d) orta-biiylik depremlerin zaman farki bir
kac saniye veya bir kac giin olabilen, iki ana sok veya iki ardisitk deprem olarak
gergeklestigi gorilmiistiir. Bu durum, sismik etkinligin eslenik faylardan birisinden
digerine sigramasi seklinde yorumlanmustir.

Anahtar Kelimeler. Erzurum, Aktif Fay, Yapi, Depremsellik
ABSTRACT

Erzurum Basin lies within a broad zone of ENE trending strike slip faults, in eastern
Anatola-Caucasus-northwest Iran plateau, developed in compressive geodynamic regime,
resulted from northwards collision of Arabian Plate with Turk-Iran microcontinents.
Structural development of Erzurum Basin has more complex role in displacement of
crustal material, mobilized by the continent-continent collision, along Toros-Zagros
suture. The Basin bounded by NNE-trending Dumlu Fault zone along eastern margin,

22



| < 4 § €4 €& Jeokiji Sempozyumu, Gukurova Universitesi Jeoloji Miihendisligi Balimd 25 — 27 EKIM 2007

ENE-trending Palandoken and Ermecik faults along the southern and northern margins,
respectively. Erzurum Basin was formed by combination of normal and strike slip
faulting which has permitted the east-west extension of fault bound wedge, in response to
north-south crustal shortening. The simultaneous activity of these two fault types, has led
to the common development of oblique slip faults. Basin floor deepens east and
southward. Basement folds in volcano-clastic units with ENE-WSW extending axis are
cut by two sets of active faults. First set striking at NNE and NNW strike slip with
normal components and second set trending at ENE and WNW strike slip with
dominantly reverse components. On the west, basin shaped by combining of conjugate
pairs of Serceme and Kandilli Faults. Basin divided into two sub-basins by Ilica Faults,
as Daphan and Karasu Plains. Rotation and folding of fault surfaces and their later reuse,
caused complications in structural development, particularly in Plio-Pleistocene clastic
sequences. History of structural development is quite different form pull-apart basins.
Diversity of style-structural complexity of the basin, reflects limited opportunities of
lateral escape of structural material during collision, and complex network of fault and
fold structures, surrounding the basin. This report includes fault plane solutions
performed at selected sites along the marginal faults and palacoseismic data. General
characteristics of regional earthquakes include; a) majority of events associated
predominantly to conjugate strike slip fault pairs, b) an increase in occurrence of medium
magnitude (5.5 to 6.0) events outside the known fault zones, ¢) low-medium magnitude
events are shallow, 2.5-9.0 km and d) medium-high magnitude events, have either two
main shocks or two successive earthquakes, with time interval changing from seconds to
a few days. This is interpreted as jumping of seismic activity from one to the other fault
of conjugate set.

Keywords: Erzurum, Active Fault, Structure, Seismicity

23



| < 4 § €4 €& Jeokiji Sempozyumu, Gukurova Universitesi Jeoloji Miihendisligi Balimd 25 — 27 EKIM 2007

Acigol Graben Havzasinin (KD-Denizli) Tektonik Gelisiminin AMS Yontemi ile
Incelenmesi

Investigation of the Tectonic Evolution Graben Basin (NE-Denizli) with AMS Method

Ezher TOKER' ve Ali AYDIN?
'PAU Miihendislik Fakiiltesi Jeoloji Miih. B5l. Denizli
?PAU Miihendislik Fakiiltesi Jeofizik Miih. B&1. Denizli
egulbas@pau.edu.tr aaydin@pamukkale.edu.tr
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Cardak-Dazkir1 (KD-Denizli) arasinda, Bati Anadolu’da aktif Neojen tektoniginin
denetiminde gelismis, yaklasik KD-GB uzanimli Acigol graben havzasinin kuzeyinde
yer alan tortul kayaclar ilizerinde bolgenin tektonik evrimine yonelik bir calisma
yapilmistir. Tersiyer yashi molas karakterindeki karasal kumtasi, silttasi ve ¢camurtasi
birimleri {izerinden yonlii numuneler alinarak, numunelere ait Anizotropik Manyetik
Siiseptibilite (AMS) olgiileri elde edilmistir. Bu birimlere ait sahadan Manyetik
siiseptibilite (MS) dlgiileri alinarak birimlere ait MS anomali haritasi elde edilmistir.

inceleme alaninda bulunan tortul seviyeler yaklasik 200 km® bir alanda
yilizeylenmektedir. Ege tektonik genisleme rejimi i¢inde yer alan ve bunun kinematigini
ortaya koymada yardimci olmasi amaciyla se¢ilmis mikro kiriklar, bu birimlerden
toplanmustir.

Tortul kayaclar, diger kayag tiirlerine gore oldukg¢a diisiik bir manyetik anizotropi (P)
derecesine sahiptir ve hidrodinamik etkenlere bagli olarak, bu kayaclardaki mineral
tanelerinin uzun eksenleri, akis yOniine paralel olarak bir dizilim gostermekte ve
tabakalanmaya paralel manyetik partikiiller dizilmektedir. Acigol havzasinin kuzeyinde
homojen bir yapiya sahip karasal -yer yer s1g denizel ortamda ¢okelmis kumtaglarindan
toplanan yonlii numuneler degerlendirmeye alinmstir. ilgili bu birimler {izerinde MS ve
AMS Olciileri yanm1 sira, saha gozlemleri ve petrografik caligmalar1 yapilmistir.
Kayaclarin petrografik tipleri, MS anomali haritasiyla ve diizlemsel-dogrusal manyetik
yapilarin asimetrik zonlanmalariyla ortaya konmustur.

Manyetik yap1 parametrelerine bagli yapilan ¢aligmalarla, Cardak bolgesindeki Tersiyer
yash tortul kayaglardaki tabakalanma diizleminde kg, eksenleri ile tabakalanma
diizlemine normal kmin eksenleri bir arada incelenmistir. Boylelikle bolgede etkin
tektonik hareketin yonii hakkinda bir fikir elde edilmesi amaclanmistir. Arazideki tortul
birimlerden alinan y6nlii numunelerin AMS O6l¢iimleri, graben havzasinin gelisimi ve
etkin tektoniginin Oligosen’den giliniimiize degisimi ve gelisimi, modeller iizerinde
gosterilmistir. Araziden alinan yonlii numuneler {izerinde yapilan AMS verileri ve
manyetik yap1 parametreleri, bolgenin aktif tektonik gelisimine yonelik bilgiler
vermistir. Bolgeden petrografik c¢alismalar ve diger bilgiler kullanilarak AMS
sonuglartyla kiyaslamaya gidilmistir.

Anahtar Kelimeler: AMS (Anizotropik Manyetik Siiseptibilite), Yonlii numune, Molas
havzasi
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ABSTRACT

This study is made researching of the tectonic evolution in sedimentary rocks deposited
the northern part of the Acigdl graben an approximately NE-SW trending basin and
located in between Cardak-Dazkiri (NE-Denizli) region. This graben basin developed
control of the active Neogene tectonic in West Anatolia. It is taken directional samples
from characteristic molasse deposit which is consists of terrestiral sandstone, siltstone
and mudstone units in Tertiary aged and obtained AMS (Anisotropic Magnetic
Susceptibility) measurements belonging to these samples. Also it is taken MS
(Magnetic Susceptibility) measurements from study field and prepared MS anomaly
map belonging to these units.

Sedimentary levels in the study area are cropped out approximately 200km?. The micro
cracks which are selected from these units are collected for helping to display kinematic
of the Aegean tectonic extentional regime.

Sedimentary rocks has very low-magnetic anisotropy (P) to compare the other rock
types and longer axes of the mineral grains of these rocks are parallel to the current
direction depends on the hydrodynamic factors and magnetic particles are parallel to
bedding surface. Directional samples which are collected from homogeneous sandstones
(terrestrial- in patches shallow marine) where are located in the north of the Acigol
basin is turn to account. In addition to MS and AMS measurements from these units,
field observations and petrographic studies have been done. The petrographic types of
rocks are displayed with MS anomaly map and with asymmetric zones of planar-linear
magnetic structures.

With the studies of the magnetic structures parameters, Tertiary aged sedimentary rocks
from Cardak area are clustered kpn.x axes in bedding plane together with ky, axes
normal to the bedding plane. In this way, active tectonic transport direction is discussed
in the circumstances of this study. AMS measurements which are compiled from
directional samples in sedimentary rocks, evolution of the graben basin and changing
and developing (from Oligocene to present) its active tectonic are displayed on the
models. AMS data which are applicated on directional samples taking from field and
magnetic structures parameters informed about active tectonic evolution in this region.
Petrographic studies and using other data from region are compared with AMS results.

Keywords: AMS (Anisotropy Magnetic susceptibility), directional sample, molasse
basin
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Tiirkiyenin Bor Potansiyeli ve Ulke Ekonomisindeki Yeri

. Cahit HELVACI .
! Dokuz Eyliil Universitesi, Jeoloji Mithendisligi Béliimii, Buca-iZMIR
cahit.helvaci@deu.edu.tr

Diinyanin en biiylik bor rezervlerine sahip olan Tiirkiye, iiretim bakimindan ABD'den
sonra ikinci sirada yer almaktadir. 2172 sayili Devletlestirme Yasasi'nin uygulanmaya
konuldugu 1979 yilindan beri ¢esitli bor yataklarinda Eti Maden A.S. tarafindan
yapilan ¢aligmalar sonucunda Tiirkiye'nin toplam diinya rezervlerinin % 80 ine varan
yataklara sahip oldugu anlasilmistir. Diinya bor rezervi yaklasik 3.405 milyar tondur ve
bunun 2.737 milyar tonu Tiirkiye'de bulunmaktadir.

Bor iiriinleri ¢agimizin modern teknolojisinde seckin bir yere sahiptir. Endiistri, ziraat,
ulastirma ile, kisaca, birey ve toplum ¢alismalarinin her kesiminde insanligin en zorunlu
gereksinmelerine cevap veren bor lriinleri glin gegtikce 6nem kazanmaktadir. Bagta
cam, seramik, emaye, metaliirji, sabun, deterjan sanayi ve tarim sektorii olmak tizere,
bor iiriinleri cok degisik tiikketim alanlarinda kullanilmaktadir.

Toplumun biitiin kesimlerindeki yasam standartlarinin hizla ytikselmesi ve yeni bilimsel
ve teknolojik buluslar, bor bilesikleri i¢in duyulan istemlerin biiylik oranda artmasina
yol acacaktir. Boylece, stratejik dnemi olan bor mineralleri ve yataklarina duyulan ilgi
de hizla artacaktir.

1- Tiirkiyenin Bor Madenleri ve Potansiyeli

Bat1 Anadolu’da genis yayilim gosteren Neojen havzalari 6nemli boyutlarda linyit,
bitimlii seyl, uranyum, borat yataklari ve bircok diger endiistriyel hammadde
icermektedir. Diinya Ol¢eginde, bu saydigimiz madenlerin icerisinde yalnizca diinya
rezervlerinin %80’ine varan bor potansiyeli i¢erdigi diisliniiliirse, bolge jeolojisinin, tim
diger madenler ile birlikte hesap edildiginde, iilkenin gelecekteki stratejik dneminin ne
denli 6nemli oldugu anlasilir. Biitiin bunlar dikkate alindiginda Tiirkiye’nin bor
politikas1 ve stratejisinin hi¢ de tek boyutlu olmadigi, aksine birbirini etkileyen ¢oklu
degiskenlerin kesin ve uzmanca hesaba katilmasi gerekliligi ortaya cikar.

2172 sayili Devletlestirme Yasasi’nin uygulanmaya basladigi 1979 yilindan bugiine dek
cesitli bor yataklarinda yapilan arastirmalar sonucunda Tirkiye’deki bor yataklarinin
diinyadaki essiz konumu ve 6nemi net bir sekilde ortaya konmustur.

Kirka bolgesinden yapilan “boraks”; Emet, Bigadi¢ ve Kestelek bolgelerinden yapilan
“kolemanit” ve “lileksit” iiretimleri ile Tiirkiye diinya pazarlarina egemen duruma
gelebilir. 1980-2000 yillar1 arasinda Tiirkiye, diinyanin en biiyiik kolemanit iireticisi
durumuna gelmistir, ancak iilkemizin sahip oldugu goriinlir ve olast rezervler, bu
tiretime oranla ¢cok daha biiyiiktiir. En karamsar gozlemciler bile, bu rezervlerin birkag
ylizy1l siire ile talepleri karsilayabileceginde hemfikirdirler.

Ulkelerin gelismesinde bilgi ve emek gii¢lerinin yanisira, basta demir, kémiir ve
endiistriyel hammaddeler olmak {izere tiikenebilir dogal kaynaklar 6nemli bir yer
tutarlar. Tiirkiye i¢cin de bor tuzlarinin ayn1 6nemde oldugu, yapilan bilimsel
arastirmalar ve ekonomik-teknolojik gelismeler sonunda tartigmaya yer birakmayacak
kesinlikte ortaya ¢ikmistir. Tiirkiye’nin elinde bulunan nitelik yoniinden diinyadaki
orneklerinden her bakimdan cok iistiin olan bu dogal kaynak ve zenginlikler, iilkeyi
diinya bor tuzlar sektoriinde rakipsiz duruma getirebilecek diizeydedir.
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Tiirkiye’nin liretim diizeyi, ABD’nin ulastig1 seviyelere hizla yaklasarak giiniimiizde
1970-1980°11 yillara gore on katindan daha fazla artarak 1 milyon tonu agmistir. Buna
paralel olarak bor iirlinleri satis fiyatlar1 da yine en az on kat artarak 290-350 dolar/ton’a
erigsmistir. Ayrica, Etibank’in Kirka, Emet, Bigadi¢c ve Kestelek yataklarindaki iiretim
ile Bandirma Boraks Fabrikasi ve Kirka Bor tiirevleri tesisindeki {iirlinlerinin 1983
yilinda 21 milyar lira olan net kar1 yillar boyunca artarak, 1.2 milyar dolarlik toplam
diinya ticareti i¢inde, 2007 yilinda 250 milyon dolara ulasmistir.

2- Bor Minerallerinin Ekonomik Onemi.

Endiistrinin ¢esitli dallarinda kullanilan bor mineralleri ve {iriinleri, fiberglas, tip
uygulamalar1 ve eczacilik maddeleri, niikleer reaktorlerde koruyucu olarak, suni giibre
yapimi, fotografcilik, cam ve emaye gibi geleneksel kullanim endiistrilerinin de baslica
temel hammaddelerini olusturmaktadir. Boraks ve borik asit gibi, birgok bilesik
formlarinda kullanilabilen bor, ¢ok yonlii ve yararli bilesikler olusturmaktadir. S6z
konusu bilesiklerin 6zellikleri kuvvetli lehimlemede, kaynak islerinde, siirtlinmelerin
azaltilmasinda ve aritma islemlerinde biiylik avantajlar saglamaktadir. Boraks ve borik
asit, bakterileri 6ldiiriicii niteligi, su i¢cinde kolay erirligi ve miikemmel su yumusatici
ozellikleriyle sabunlarda, temizleyicilerde, deterjanlarda, ¢ok cesitli ilaclarin yapiminda,
tekstil boyamalarinda, ¢esitli malzemelerin uzun siire korunmasinda ve tarim sanayinde
cok yaygin kullanim alanlarina sahiptir. Kimi bor {iriinleri, milkkemmel ergime
maddeleri olmalar1 nedeniyle, metal aritma ve c¢elik {iretiminde; atomik reaktorlerde,
gec ateslemeli sigortalarda, radyo lambalarinda ve gilines bataryalarinda c¢okca
kullanilan vazgecilmez maddelerdendir. Temel hammaddeleri bor bilesikleri olan
“kiibik boryum nitrid”, elmastan daha sert olan “borazon” ticari adiyla bilinen
maddenin yapiminda; “boryum nitrid” termik izolator olarak; “bor karboit” dayanikli
malzemelerin yapiminda; “bor triklorit”, “bor trifloriir” ve bor esterleri ise gesitli
dayanikli sanayi {retimlerinde Ornegin petrol rafinerilerinde katalizér olarak
kullanilmaktadir. Ayrica, diboran (B,Hs), pentaboran (BsHy), dekaboran (BjoH4) ve
alkali boronlar gibi bor bilesikleri gelecegin potansiyel jet, roket ve hatta araba yakitlari
olarak goriilmektedir.

Yasam standartlarinin hizla yiikselmesi ve bilimsel teknolojik kesiflerin gelisimi, bu
mitkemmel bor bilesiklerine duyulan talep ve ihtiyacin giderek daha biiyiik oranda
artmasina yol acacaktir.

3- Ulusal Bor Politikas1 Ne Olmahdir?

1979 yilinda gergeklestirilen devletlestirme yasasinin 6ncesinde ve sonrasinda yasanan
0zel sektor-kamu sektorii cekismesi yerine, Eti Maden A.S. ve 6zel sektdriin bor
minerallerinden sanayiye yonelik ug iirtinler tiretmek i¢in isbirligi yapmalari ve boylece,
ortak ulusal iiretim, pazarlama ve sanayiye yoOnelik arastirma politikalar1 izlemeleri
uygun olacaktir. Ulke kaynaklari, gelecek nesiller diisiiniilerek hoyratca
harcanmamalidir.

Ulusal ¢ikarlar dogrultusunda politikalar izlenebilmesi agisindan, bor tuzlarinin ilk
tiretimlerinin devlet eliyle isletilmesi gerekir. Ote yandan disa bagiml ciliz &zel
kuruluglarin bu isi basarabilmeleri hem yasal a¢idan, hem de bilimsel ve teknolojik
veriler 1s1¢inda miimkiin degildir. Pek ¢ok liberal iilkede bile stratejik 6dnemi olan
madenler devlet eliyle isletilmektedir. Giiglii diinya tekeli karsisinda tutunabilmek ve
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onun boliicii etkilerinden korunabilmek i¢in bor minerallerinin iiretiminin, devlet eliyle
yonetilmesi zorunludur. Bor madenlerimizin isletilmesi (madencilik agisindan), cografi,
ulagim, enerji vs. yoniinden diger iilkelere oranla (6zellikle Latin Amerika ve ABD ile
karsilagtirildiginda) son derece elverisli ve pazarlamaya uygundur. Buna gore,
tilkemizin sahip oldugu bu denli 6nemli yeraltt kaynagini iilke ekonomisine en fazla
getiri saglayacak sekilde degerlendirebilmemiz icin bor isletmeciliginin yeniden
yapilandirilmas1 ve Tiirkiye’nin bir ulusal bor politikasi olusturmasinin gerekliligi
kaginilmazdir. Burada esas olan, bor madenlerimizin tek bir kurulus tarafindan
isletilmesi ve iilkemizin sahip oldugu avantajlarin siirdiiriilmesidir.

4 - Sonuclar
Bor Tuzlarn1 Enstitiisiiniin (BOREN) kisa zamanda gelismesi icin gerekli yatirimlar
yapilmalidir ve bu enstitiide bor konusunda yetkili ve s6z sahibi aragtirmacilara gorev
verilmelidir. Borlardan sanayiye yonelik her tiirlii u¢ triinleri gelistirmek, iiretmek,
disiplinleraras1 kisa ve uzun vadeli ¢alismalar yapmak ve projeler olusturmak iizere
malzeme, makina, kimya ve elektrik-elektronik miihendislik alanlarinda uzman kisilerin
gorevlendirilmesi mutlaka gerceklestirilmelidir. Bdylece, kisa ve uzun vadeli
planlamalar ¢ercevesinde arastirma ile uygulama arasindaki bosluklar da kapatilarak,
gereksinmeleri karsilayan, planli ve ileriye yonelik aragtirmalar hizlandirilmalidir.
Tiirkiye bor yataklarini ve iiretimini elinde bulunduran Eti Maden A.S., ekonomik ve
siyasal baskilardan korumak i¢in bagimsiz ve 6zerk bir yapiya acilen kavusturulmalidir.
Boylece iiniversite, Tiibitak ve 6zel sektor ile baglanti kurarak daha etkin {iretim ve
yapilanma igine girebilecek, ekonomik degeri yiiksek triinler iiretebilecek ve rekabet
giiclinii artiracaktir.
Keskin bir ekonomik savagin yogunlastigi ve tiim aragtirmalarin dogal kaynaklar
lizerinde yogunlastig1 giinlimiizde, biiyiik bir bor rezervi potansiyelinin varligi, Tiirkiye
icin kazanilmasi son derece gii¢ bir firsattir.
Ulkemizin sahip oldugu bu kadar énemli yeralti kaynagini, iilke ekonomisine en fazla
getiri saglayacak sekilde degerlendirebilmemiz igin, bor isletmeciliginin yeniden
yapilandirilmasi zorunludur. Yeniden yapilandirmanin temelinde ise, yine Eti Maden
A.S. olmal1 ve bu kurulus ise:

e pazar payini, Uriin kalite ve ¢esidini arttiracak,

e kendi 6zkaynaklari ile, ug¢ iiriinlere yonelik arastirma ve yatirimlari finanse
edebilecek,
pazar sartlarina gore hizli ve saglikli kararlar alabilecek,
siyasi otoritenin etkilerinden korunabilecek
uluslararasi girketlerle rekabet edebilecek,
gerektiginde uc triinler konusunda, sirketlerle ortakliklar kurabilecek sekilde
0zerk bir yapiya kavusturulmalidir.
Sonugta basta bor olmak {izere tim oOnemli ve stratejik madenlerimize iliskin
politikalarin ister istemez ulusal ve bilimsel alanda odaklasmas1 gibi bir sorumluluk ve
zorunlulukla karsi karsiya oldugumuz gergegi agiktir. Aksi taktirde tiim iilke ve ulus
olarak once kaybetmek, ardindan da silinmek gibi iki olumsuz segenekle karsi karsiya
kalma olasilig1 vardir.
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Yogunoluk (Kadirli-Osmaniye) Boksit Yataklarinin Jeokimyasal incelenmesi

Geochemical Investigation of the Yogunoluk (Kadirli-Osmaniye) Bauxite Deposits

Mustafa AKYILDIZ', Semiha ILHAN' ve Yusuf URAS’
'Cukurova Universitesi Miih.Mim.Fak. Jeoloji Miih. B5liimii 01330 Adana
*Bayndirlik Miidiirliigii Osmaniye
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Gibsit, diyaspor ve bohmit minerallerinin karisimlarindan olusan boksitler en énemli
aliiminyum hammadesini olusturmaktadirlar. Ulkemiz boksit yataklarinin %95 inin
Toros kusagi igerisinde yeraldig1 bilinmektedir. Bu ¢calismada Dogu Toroslarda Kadirli
(Osmaniye) il¢esinin 33 km kuzeyinde yer alan Yogunoluk boksit cevherlesmelerinin
jeokimyasal ozellikleri incelenmistir. Bolgede, igerisinde metamorfik kayaclar, Ust
Kretase flisi ve Andirin kiregtaglar1 karisimindan olusan Bulgurkaya Olistostromu
yaygin olarak yiizeylenmektedir. Bolgedeki boksit yataklar1 Ust Kretase yasli Andirin
Kirectagindaki bosluk ve siireksizlikler icerisinde diizensiz kiitleler halinde
yeralmaktadir. Mikroskobik incelemelerde cevherlesmenin parajenezi diyaspor, hematit,
manyetit, illit, ve kuvars olarak saptanmistir.

Calisma alanindan yan kayag, terrarossa ve boksit cevherlesmesinden ana ve iz element
analizleri yaptirilmistir. Boksit Ornekleri iizerinde yapilan ana element analizleri
sonucunda ortalama Al,O; %47,78, SiO; %9,17, Fe,Os; %2547, TiO, %281
bulunmusgtur. Buradan boksitlerin silis ve demir agisindan zengin oldugu saptanmuistir.
AL O3, Fe,0O3 ve TiO; ile kuvvetli pozitif korelasyon gosterirken, CaO, SiO,, Na,O, K,O
ve MnO ile negatif korelasyon gostermektedir. Ni; Pb, Zn, Cd, Co, Cr ile corelasyon
gostermektedir. Ni ve Cr konsantrasyonlari ile yapilan diyagramda boksit yataklarinin
yiiksek demir igerikli lateritik boksit oldugu belirlenmistir

Boksitin kalitesi ise igerisinde bulunan Al,Os;, Fe,O; ve SiO, degerleriyle
belirlenebilmektedir. Al,O3/Si0, oranlarina gore hesaplanan modiil degerlerinin
ortalamasi da 5,20 olarak bulunmustur ve Vards (1979)’e gore 3. sif boksit sinifina
girmektedir.

Anahtar kelimeler: boksit, jeokimya, diyaspor, Kadirli, Dogu Toroslar,

ABSTRACT

Bauxites, forming ensemble of the gibbsit, diaspore ve bohmite mineral compositions
are the most important aluminum raw material. The 95 % of the bauxites deposits of
Turkey are located in Taurus belt. In this study, the mineralisation of the Yogunoluk
bauxite deposits, situated 33 km north of Kadirli (Osmaniye) in eastren Taurus Belt is
evaluated by geochemical perspective. Bulgurkaya Olistostrome are widespread in the
region that are made up of metamorphic rocks, upper Creatceous flysch unit, and
Andirin limestones. The bauxite deposites in the region are found irregular form in the
karstic structures and along the discontinuities. Microscopic investigations revealed that
the mineral paragenesis is formed by diaspore, hematite, magnetite, illite, and quartz
minerals.
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The major and trace analyses were made on host rocks, terra- rosa and bauxite
mineralisations. According to the major element analysis in bauxite samples results the
mean values of Al,Os, SiO, Fe,;03, and TiO; are found 47,78%; 9,17%; 25,47%:; 2,81%,
respectively. High silica and iron ratios were determined in the bauxites. Al,O3 present
highly positive correlation with Fe,O3; and TiO,, and negative correlation with CaO,
Si0,, Na,O, K,0O and MnO.

Ni; present highly positive correlation with Pb, Zn, Cd, Co, and Cr Ni; present highly
positive correlation with Pb, Zn, Cd, Co, and Cr. Classification made after Ni-Cr
concentrations, the yogunoluk deposits are classified as high iron content lateritic
bauxite deposites. The qulaity of the bauxite is found as thisrd qulity according to the
classsification proposed by Varos (1979) regarding Al,03/SiO; ratios,

Keywords: bauxite, geochemistry, diaspore, Kadirli, East Taurus
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Biga Yarimadasi'nda Siilfiirlii Mineralizasyonlara Bagh Degerli iz Elementlerin
Onemi

The Importance Of Significant Trace Elements That Related To Sulfur Mineralization Of The
Biga Peninsula.

A.GEDIKOGLU ve D. MARAL,
ITU Maden Fakiiltesi Jeoloji Miih. BI.

0z

Biga Yarimadasi'nda pliitojenik ve volkanojenik hidrotermal cevherlesmeler ile skarn
cevherlesmelerinde siilfiirlii minerallere bagh galliyum, germanyum, seleniyum, giimiis,
kadmiyum, indiyum, telliiriyum, reniyum ve altin elementlerinin dagilimi, var olus
nedenleri ve ekonomik 6nemleri irdelenmistir.

ABSTRACT
In this study, elemental distribution, evolution and economic importance of gallium,
germanium, selenium, silver, cadmium, indium, tellurium,renium and gold, which are

ralated to sulfur minaralization, has been investigated in the plutogenic, volcanogenetic
hydrothemal and scarn ore deposits of the Biga Peninsula.
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Dereyalak Koyii (Eskisehir) Cevresindeki Agat ve Opal Olusumlarinin Jeolojisi ve
Ekonomik Onemi

Geology Of The Agate and Opal Formations Around The Dereyalak Village (Eskisehir) and
Thewr Economic Importance

Ugur ARZOGULLARI ' ve Ayten CALIK?
1Goldas Kuyumculuk A.S., Vezirhan Cad. No:86/1 34120 Nuruosmaniye Istanbul
2Canakkale Onsekiz Mart Universitesi, Miihendislik Mimarlik Fakiiltesi, Jeoloji Miih. Béliimii, 17020, Canakkale
ugurarzogullari@yahoo.com, aytencalik@comu.edu.tr
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Calisma alani, Eskisehir ili, inonii ilgesinin giineyinde yer alan Dereyalak Kdyii’niin
KB’sinda yer alir. Bu c¢aligmada, bolgede yaklasik KB-GD dogrultusunda uzanim
gosteren volkanojenik ¢akiltaslar1 icinde, daginik ve diizensiz nodiiller halinde yer alan
dendritli agat ve opal olusumlarinin jeolojisi, mineraloji ve olusum sekli incelenerek
alanin ekonomik olma 6zellikleri ortaya konmaya calisilmustir.

Dereyalak Koyili KB’sinda yaklasik 1,5 km devam eden volkanojenik cakiltagi biriminin
kalinlig1 yaklagik 5 — 25 m’dir. Bu cakiltaglar1 i¢inde birbirinden bagimsiz nodiiller
halinde yataklanmis dendritli agatlarin biiyiiklikleri ise 5 cm-30 cm arasinda
degismektedir.

Yapilan mineralojik analiz sonuglarindan, ana mineraller; tridimit, kristobalit, kuvars
olarak, genel kompozisyonun da Opal-CT fazina yakin oldugu tespit edilmistir.

Arazi caligmalari ve elektron mikroskop analiz sonuglari, bdlgede yaygin olarak
gbzlenen yumrulu sepiolitlerin silisli ¢ozeltilerle ornatilarak, dendritli agatlara
donistirildiigiinii géstermektedir. Calisma bolgesinde bu giine kadar ekonomik olarak
diizenli bir agat tiretimi yapilmamistir. Birimin yayilimi ve agatlarin piyasa degeri goz
Ontline alindiginda, 6niimiizdeki yillarda sahada ciddi yatirimlarin yapilmasi gerekliligi
ortaya ¢ikmaktadir.

Anahtar kelimeler: Dendiritli agat, opal, ornatma, manyezit, sepiyolit.
ABSTRACT

The study area is located at northwest of Dereyalak Village, Eskisehir — Inonii. This
study essentially deals with geology and mineralogy of the dendritic agate and opal
formations that exists as disorderly-random noduls in the volcanogenic conglomerates
which are lying through approximately NW-SE trending in the investigated area. This
study also attemps to betray the economical properties of the field by researching the
mineralogy and formation shapes.

The volcanogenic conglomerates crop out at NW of Dereyalak village extend over 1.5
km. These units contain dendritic agates and shows an irregular distribution pattern. The
thickness of volcanogenic conglomerates is approximately 5 - 25m. The size of
dendritic agate nodules located in conglomerate units is about 5 cm to 30 cm. Based on
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the minealogical analyses, main mineral paragenesis can be formulated as tridymite -
cristobalite - quartz and general composition found to be close to Opal-CT phase.

All the data from the field observations and the results of electron microprobe analys
indicate that the dendritic agate nodules resulted from the replacement of the sepiolite
nodules widely exist in the region by highly active silica solutions. Recently there is no
economic agate production in this region. Concerning the size of reserves and the
market value of agates, it is highly suggested to have serious investment interests for
near future.

Keywords: Dendritic agate, opal, replacement, magnesite, sepiolite.
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Hatildag Formasyonunun (Agsaklar/Bolu) Organik Karbon ve iz Metal
Zenginlesmeleri

Organic Carbon And Trace Metal Enrichments Of The Hatildag Formation (Agsaklar/Bolu)

D. Banu KORALAY ve Ali SARI
Ankara Universitesi Mithendislik Fakiiltesi Jeoloji Miihendisligi Boliimii

06100, Besevler-Ankara/Tiirkiye

(074

Paleosen-Eosen zaman araliginda ¢okelmis tortul birimlerden olusan Hatildag
Formasyonu Kizilgay Grubunun alt kesimlerini olusturur. Kizilgay grubu Hatildag,
Kabalar ve Daghacilar formasyonlarindan olugmaktadir. Hatildag formasyonu bitiimlii
seyllerinin Fe grubu elementleri olan Ni, Co, Cr, Mn, Sc, Fe, Ti ve V gibi iz element
icerikleri saptanmis olup, bu degerlerin genis bir aralikta degistigi goriilmektedir.
Hatildag formasyonu bitlimlii seyllerinin Corg degerleri % 0.05 ve 11.18 arasinda olup,
ortalama % 6.73” tlir. Bu c¢alismada Corg degerleri ile demir grubu elementleri
arasindaki iliski ortaya konulmaya calisilmistir. Bazi seviyelerdeki diizensizliklere
ragmen, genel trende gore Corg ile demir grubu elementleri arasinda paralellik oldugu
goriilmektedir. Hatildag formasyonu bitiimlii seylleri iz elementlerinden Ni (ortalama
94.82 ppm) ortalama seyl (68 ppm) bilesimine gore zenginlesme gostermektedir.
Element icerikleri ve organik madde iliskilerine gore bitiimli seyl oOrneklerinin
cogunlukla 6kzinik zon ile normal denizel ¢okelme ortami sinirinda ve pirit olusum
ortaminda depolandiklar belirlenmistir.

Anahtar Kelimeler: Organik karbon, bitiimlii seyl, iz metal, kerojen, organik madde.

ABSTRACT

Hatildag formation which contains sedimentary units of the Paleocene-Eocene age
represents the lower part of Kizilgay Group. Kizilgay Group consists of Kabalar and
Daghacilar formations. Hatildag formation which is composed of bituminous shales and
the bituminous shales contains Fe-group elements such that Ni, Co, Cr, Mn, Sc, Fe, Ti,
and V, which show wide range of variations. The Corg values of the Hatildag formation
bituminous shales are between 0.05 % and 11.18 % and the average value is 6.73 %. In
this study, relationship between the Corg values and Fe-group elements has been
established. Although these are some irregularities in general, there are some
parallelism between the Corg and Fe-group elements, have been obtained. Ni (average
94.82 ppm) which is the trace element of Hatildag formation bituminous shales shows
enrichment compare to the average shale (68 ppm) content. It is clear that according to
element contents and organic matter relations bituminous shales are deposited at the
euxinic zone and marine environment where pyrite occurrences observed.

Keywords: Organic carbon, bituminous shales, trace metal, kerogene, organic matter.
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Nadara (Usak) Cevresindeki Volkanik Kayaclarin Hidrotermal Alterasyonu ile
Mliskili Kil Zonu

Clay Zone Related With Hydrothermal Alteration Of Volcanic Rocks Around Nadara (Usak)

Canan ONER
Jeoloji Yiiksek Miihendisi
canan_oner@yahoo.com

0z

Calisma alan1 Usak ili Merkeze bagli Nadara Kdyii ve civaridir. Calisma sahasinin
temelinde Palezoyik yasli Menderes masifi gistleri bulunur. Sistlerin iizerine Triyas
yaslt mermerlerle Miyosen yash volkanik kayaglar gelmektedir. Pliyosen yasli ¢akiltasi,
kumtas, kiltas1 ve marn tabakalarindan olusan birim sahanin en geng kayagidir.

Calisma alaninin Kuzeyinde halen isletilen bir demir ocag1 yer almaktadir. Isletmenin
actk kisimlarda ve sahanin Kuzeydogu’sunda Miyosen vyashi Karaboldere
Volkanizmasina ait orta¢ —asidik volkanizma ve bunlarin iiriinleri ( proklastik kayagclar
andezit, riyolit) yer almaktadir. Sahada bu volkanik kayaclar1 kesen faylar mevcuttur.
Ozellikle agik isletmenin oldugu kisimlarda volkanik kayaclar ile demir cevheri
arasinda kalinlig1 2-3 metreyi bulan bantl bir kil zonu mevcuttur.

Bu caligmada volkanik kayaglara ve kil zonuna ait ornekler petrografik, XRD ve
kimyasal yontemiyle analiz edilmislerdir. Elde edilen XRD sonuglarina gore
killesmenin oldugu zon agirlikli olarak kaolinitten olustugu tespit edilmistir.

Anahtar kelimeler: Usak, kil, kaolinit
ABSTRACT

Study area is located near village Nadara in Usak. The basement rock in the region
consists of schist from Menderes massif, which has Paleozoic age. This unit is covered
by Trias aged Marbles and by the volcanic rocks on Miocene age. Pliocene aged unit
builds the youngest layer in the area and consist of pebbles, marble, sandstone and
clays.

There is a company, which mined still iron ore at North side of the study area. On the
North part of the mine area occurs Miocene older Karaboldere volcanic rocks
(pryoclastic rocks, andesite, rhyolite), which have acidic to intermediate composition.
These volcanic rocks were cut by some faults. Between volcanic rocks and open mined
ore is a 2-3 m wide argillic alteration zone (clay zone) developed.

In these study some samples of volcanic rocks and of clay were investigated by
petrographical-, XRD- and chemical methods. The obtained results of XRD show that

argillic alteration zone predominantly of kaolinite composed.

Keywords: Usak, clay, kaolinite
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Giizelyurt (Aksaray) Bolgesi Alunit Yatagimin Mineralojisi ve Jeokimyasi
Mineralogy and Geochemistry Of Alunite Deposit Of The Giizelyurt (Aksaray) Area

Fevzi ONER ve Nesrin ERTEK
Mersin Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Béliimii, Ciftlikkdy, MERSIN
foner@mersin.edu.tr
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Glizelyurt alunit yatagi Neojen yaslh ignimbritlerle Permiyen yasli mermerler arasinda
KD-GB dogrultulu bir fay zonu boyunca gelismistir. Yatagin derinligi 70-80 m,
genigligi 3040 m uzanimi ise bir kilometreden daha fazladir. FTIR ve XRD
analizlerine gére yatagin ana mineralleri alunit, kaolinit ve opaldir. Bunlarla beraber
bazi orneklerin bilesiminde Onemli miktarlarda jips, smektit ve nabit kiikiirt tespit
edilmistir. Jeokimyasal veriler alunitin K-Na tiirli oldugunu gostermektedir. Ayrica bazi
oneklerde 100 ppm iizerinde civa’ya rastlanmgtir.

Yatagin jeolojik-tektonik yapisi, mineral parajenezi ve mevcut jeokimyasal verileri
beraber degerlendirildiginde, cevherlesmenin Tersiyer volkanizmasina bagli gelisen
hidrotermal sivilarin bir iiriinii oldugu diisiiniilmektedir.

Anahtar Kelimeler: Alunit, kaolinit, parajenez, volkanizma
ABSTRACT

Giizelyurt alunite deposit was developed along NE-SW trending fault zone between
ignimbrites of the Neogene age and marbles of the Permian age. The thickness of the
deposit is 70-80 meters, its width is 30-40 meters and the length is more than one
kilometer. Based on the FTIR and XRD analysis, the main minerals of the deposit are
alunite, kaolinite and opal-CT. In addition to these, some samples contain gibbsite,
smectite, and pure sulfur. Geochemical data indicate that alunite is K-Na type. More
than 100 ppm of Hg is also observed in some samples.

Interpretation of geological, structural features, mineral paragenesis as well as
geochemical data suggests that mineralization is thought to be a product of
hydrothermal solutions related to the Tertiary volcanism.

Keywords: Alunite, kaolinite, paragenesis, volcanism.
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Kapadokya Bolgesi Kaolinitik Tiiflerinin Hammadde Olarak Beyaz Cimento
Uretiminde Kullanilmasi

The Uses Of Kaolitic Tuffs From Cappadocia (Nevsehir) Area As Raw Material For
White Cement Manufacturing

Nesrin ERTEK ve Fevzi ONER
Mersin Universitesi Miihendislik Fakiiltesi Jeoloji Miihendisligi Boliimii Ciftlikkdy Kampiisii Mersin
nesrin-ertek@hotmail.com
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Cimento ince, yumusak, toz sekline getirilmis bir madde olup kirectasi, kil, kum
ve/veya seyl gibi dogal maddelerden ve bunlar1 olusturan elementlerin karisimdan
meydana gelir. Cimentonun c¢esitli tiirleri vardir ve bunlardan en Onemli ve sik
tiikketilenleri sirasiyla Gri Portland Cimentosu, Hizli Katilasan Portland Cimentosu,
Siilfata Dayanikli Portland Cimentosu, Yiksek Aliiminyumlu Cimento ve Beyaz
Portland Cimentosudur. Bu ¢imento tiirlerinden beyaz ¢imento biiylik ol¢iide diistik
C4AF( 4Ca0 *Al,03*Fe;03 %1,5 dan daha az igerikli) ve yliksek Cs;S (3CaO*Si0,) ile
C,S(2Ca0*Si10;,) karakterize edilir. Ayrica bu tiir ¢imentonun en 6nemli 6zelligi’de
beyazligidir (beyazlik dereceleri;l.derece: %80 den fazla beyaz, 2.derece: %75-80
beyaz, 3.derece: %68—75 beyaz).

Beyaz ¢imentonun {iretim siireci normal gri ¢gimentonun iiretim siirecine benzer ve bu
siireg dogal = hammaddelerin  se¢imi, karisimin ~ hazirlanisi, klinkerin
yakilisi/kaliplanmasi, beyazlama/sogutma ve son olarak dgiitiilmesi sathalarini igerir.
Beyaz cimentonun kimyasal bilesiminde C4AF olmamasi istendiginden, Si-Ca-Al
kaynaklarmin saflig1 yiliksek kalitede beyaz ¢imento iiretiminin esasini olusturur.
Yiiksek derecede beyaz ¢imento i¢in kullanilan kirectasinin %0.15’ten az Fe,O; |
%0,015’ten az MnO igermelidir. Aliiminyum kaynagi olarak kullanilan killerin
(genellikle profilit ve kaolinit) ise Fe,Oj3 icerigi %0,5 den az olmal1 ve ayrica renk verici
elementleri de icermemeleri germektedir.

Kapadokya (Nevsehir) bolgesi kaolinitik tiiflerinin belirli kisimlari, mineralojik olarak
kaolinit, kuvars igerirler ve kimyasal bilesimlerinde Fe,O; miktar1 %0,5’ten daha az
olup diger renk verici Cr, Co vs. tiirii elementleri icermemektedirler. Yapilan beyazlik
Ol¢iim testlerinde bu malzemenin %80 den daha fazla bir beyazlia sahip oldugu tespit
edilmistir.

Elde edilen biitiin veriler, bu hammaddenin beyaz ¢imento {iretiminde problemsiz bir
sekilde kullanilabilirligini ortaya koymustur.

Anahtar Kelimeler: Beyaz Cimento, Kaolinit, Kuvars, Tiif, Kapadokya
ABSTRACT

Cement is a fine, soft, powdery-type substance and is made from a mixture of elements
that are found in natural materials such as limestone, clay, sand and/or shale.

There are several types of cement; Ordinary Portland Cement(OPC), Rapid Hardening
Portland Cement, Sulphate Resisting Portland Cement (SRPC), High Alumina Cement
(HAC) and White Portland Cement

White cement is characterized by an extremely low content of C4AF (4CaO
*Al,O3*Fe,O5 content lest than 1.5%) and a high content of C;S (3Ca0*Si0,) and C,S
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(2Ca0*S8i10;,). The whiteness of white cements is of its most important characteristics
(1* grade: with whiteness not less than % 80, 2* grade: with whiteness of %75-80 and
with whiteness of %68-75)

The manufacturing process of white cement is quite similar to normal (ASTM Type I or
IIT) gray cement. The process includes the selection of raw materials, the preparation of
the raw mix, firing/sintering of clinker, whitening/cooling, and final grinding.

When in the chemical composition of white cement requires no C4AF, the purity of Si-
Ca-, Al-, sources is an essential key for manufacturing high quality white cement. For
high-grade white cement, the limestone must contain less than 0.15% of Fe,Os and clay,
which serve as Al source (usually, phyrophylite and kaolinite) must contain not more
than 0,5 %Fe,0;.

The tuffs of Cappadocia (Nevsehir) area are mineralogically composed of quartz and
kaolinite, and contain chemically less than 0.5 % Fe2O3 and the coloring such as Cr, Co
etc. elements are not present. Accomplished white-tests have shown that the material
has more than 80% whiteness.

Summarized the obtained data indicate that these raw material can be used for the
manufacturing of White Cement without any problem.

Keywords: White Cement, kaolinite, quartz, tuff, Cappadocia
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Hidrotermal Yataklarda Eu ve Ce Karakteristiklerinin Degisimi ve Jenez
Agcisindan Degerlendirilmesi

Eu and Ce Characteristics Of Hydrothermal Ore Deposits and Genetic Significance

Berna YAVUZ ve Siikrii KOC
Ankara Universitesi Jeoloji Miithendisligi Boliimii, 06100 Tandogan ANKARA
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Gegmisten giiniimiize maden yatag1 kokenine yonelik ¢alismalarda cevher sistemlerinin
olusumu hakkinda ¢ok sayida teknik ve yoOntem gelistirilmistir. Bunlar cevher
akiskanlari, deformasyon ve akiskan yollar, magmatik siire¢ler, durayl izotop
calismalari, radyojenik izotop sistemleri ve nadir toprak element karakteristikleri
seklinde siralanabilir. Bu calismalarin hepsinde cevherlesmenin esas kaynaginin ne
oldugu sorusuna cevap aranmaktadir. Bu yontemler bazen tek basina bazense birbiriyle
desteklenerek cevher kdkeni hakkinda ¢cok 6nemli yaklagimlar getirmektedir.

Bu yontemlerden biri olan nadir toprak elementleri (NTE), jeolojik olarak {i¢ 6nemli
alanda karsimiza ¢ikmaktadir. Bunlardan birincisi, NTE igerikleri ile bazi1 oksit ve iz
elementler kullanilarak bazaltik kayaclardaki gibi ayrim diyagramlar ¢izilmek suretiyle
ortamsal yorumlamalarda kullanilmasidir (Tb/Ca’e kars1 Tb/La ayirim diyagrami gibi).
Ikinci ise, yeryuvarinda ekonomik bir konsantrasyona ulastiginda bir NTE maden yatag:
olusturmasidir (bastnasit, monazit ve kisenotime gibi). Ugiinciisii ve bizim bu
calismamiz i¢in Odnemli olan alan ise; maden yataklarinin olusum ortamlar1 hakkinda
bilgi veren ve cevher kokeni hakkinda yorumlar yapilmasini saglayan jeokimyasal
incelemelere imkan vermesidir.

Bu calismada literatiirde yer alan bircok hidrotermal cevherlesmelerdeki NTE
karakteristikleri degerlendirilmistir. Ayn1 kokenli bu akiskanlarda farkli Eu ve Ce
anomalilerinin neden ileri geldigi yorumlanmistir. Mesela Cin’de Bati Yunnan
Provensinde bulunan hidrotermal kokenli Lincang germanyum yatagi i¢indeki linyitler,
ANTE zenginlesmesi, (-) negatif Eu anomalisi ve zayif (+) pozitif Ce anomalisi
sergilemektedir. ANTE’ler linyitden dolay1 zenginlesirken, Eu ve Ce anomalilerinin ise
hidrotermal ortamda bulunan silisli kayaglardan kaynaklandig1 tespit edilmistir
(Huawen et al., 2002). Bunun yam sira, Bati Avustralya, hidrotermal kokenli
Kalgoorlie-Norseman altin yatagi, HNTE zenginlesmesi ve degisken Eu anomalisi
sergiledigi tespit edilmistir. Bununda farkli karakterli 3 akigkanin karigmasi sonucu
gelistigi ileri siiriilmektedir (Ghaderi et al., 2006). Bundan farkli olarak Almanya
Schwarzwald bolgesi, hidrotermal kdkenli Variscan flofit yataginda yapilan aragtirmada
ONTE zenginlesmesi ve (+) pozitif Eu anomalisi sergiledigi tespit edilmistir. Buradaki
ONTE’ler dogal karasal sular ve asit leaching icin karakteristiktir ( Schwinn and Markl,
2005). Sonug olarak yapilan NTE o6l¢iimlerinin degerlendirilmesiyle ortamin; pH, 6zel
gecirgenlik ve iletkenlik, sicaklik, oksijen ¢Oziiniirliiliigli, oksidasyon rediiksiyon
potansiyeli, (Eh) alkalinite, demir c¢okelimi ve H,S konsantrasyonlar1 hakkinda
yorumlar yapilabilmektedir. Bu parametreler NTE’lerdeki Eu’un pozitif (+) ve negatif (-
) degisimi i¢in hidrotermal akiskanlarin redoks sartlarindaki degisimlerini etkiledigi
bilinmektedir (Bau 1991, Wood 1990). Ayrica, yan kayag litolojisi, cevheri olusturan
akiskanin 6zelligi, ortamsal faktorler cevherlesmede NTE davraniglarini etkilemektedir.
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Anahtar Kelimeler: Nadir toprak elementler (NTE), jeokimya, hidrotermal, maden
yatagi, fiziko kimyasal kosullar.

ABSTRACT

I

n studies concerning genesis of ore deposits, from past to today, have been developed in
a large number technique and method. These can be arranged in formation ore fluids,
deformation and fluid roads, magmatic process, stable isotope study, radiogenic isotope
systems and rare earth element (REE) characteristics. In all of these studies, It is looked
for answer to question what about is main source of mineralization. These methods
sometimes are brought alone and also each other supporting very important
approximation about origin of ore.

One of the these methods is REEs geologically, bring to light in three important fields.
Firstly, it is used in environmental comments by drawing differentiation diagrams using
trace elements and some oxide with contents REE such as basaltic rocks (Tb/Ca versus
Tb/La differentiation diagram etc.) Secondly, when it reachs an economic
concentration, it appears an REE ore deposit (bastnaesite, monazite and kisenotime,
etc.). Thirdly and field that it is important our this study is given information about
forming environments to ore deposits and given an opportunity to geochemical
investigations provided make interpretations about origin of ore.

This study, REE characteristics of many hydrothermal mineralizationin literature are
evaluated. Difference Eu and Ce anomalies are interpreted what is it result from. For
example, in the Lincang germanium deposit, Western Yunnan Province, China, REE’s
exhibited HREE enrichment, negative Eu anomaly and weak positive Ce anomaly. REE
patterns are similar to siliceous rocks which formed under hydrothermal environment
while HREE enrich from Ge-rich lignite (Huawen et al., 2002). Nonetheless, REE of
hydrothermal fluids in gold deposits of the Kalgoorlie-Norseman region of Western
Australia, is determined to show LREE enrichment and veritable Eu anomaly. This state
suggested that mixed three different fluids (Ghaderi et al., 2006). This is a far cry from,
in the Variscan fluorit deposit, Schwardzwald region, Germany, REE’s displayed
MREE enrichment, positive Eu anomaly. MREE enrichment is frequently observed in
natural terrestrial waters and acidic leachates ( Schwinn and Markl, 2005).As a result of,
by estimating made of REE measurements, it can be interpreted about pH, special
permeability and conductivity, temperature, oxygen solubility, oxidation-reduction
potential, (Eh) alkalinity, iron precipitation and H,S concentration. This parameter for
REEs, variation of Eu’s positive or negative value is related to variations of redox
conditions of hydrothermal and/or metamorphic fluids. For these redox conditions, it is
established that many factors such as T, P, pH, fo, and chemical compounds are
effective (Bau 1991, Wood 1990). In mineralization behaviors of REEs are affected by
lateral rock lithology, prosperities of fluid forming ore and environmental factors.

Key words: Rare Earth Elements (REE), Geochemistry, Hydrothermal, Ore Deposit,
Physicochemical Conditions
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Caldag (Turgutlu-Manisa) Lateritik Ni-Co Yataginin Jeolojisi, Mineralojisi ve
Jeokimyasal Ozellikleri

Geology, Mineralogy and Geochemical Properties Of The Caldag
Ni-Co Laterite Deposit
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Caldag Ni-Co yatag1 Gediz grabeni i¢inde bir havzaigi yiikselti seklinde yeralan
Caldag’n iist kesimlerinde yaklastk 10 km™lik bir alan kapsar. Halen pilot iiretim
asamasinda olan Caldag Ni-Co yatagi diinyanin o6nde gelen Ni-Co yataklari
arasindadir. Yatak, % 1.14 Ni ve % 0.05 Co olmak iizere, 38 milyon ton cevher
icermektedir. Yeni Kaledonya tipi lateritik Ni-Co yataklar1 olarak literatiirde yeralan
bu tiir yataklar Ni-Co igerikli peridotitlerin lateritlesmesi sonucu karmasik, zonlu bir
yap1 sunmaktadir.

Caldag Ni-Co yatagi Geg Kretase-Erken Paleosen yasli ofiyolitik karmagik icinde
yeralmaktadir. Bu karmasgik tiirbiditik kumtasi-camurtasi ardalanmasi, pelajik kirectast
ve camurtas1 arakatkili spilitik volkanitlerden olusan bir matriks ile i¢indeki degisik
boyutlu kiregtasi, radyolarit ve serpantinlesmis ultramafik kiitlelerinden olusur. Farkl
derecelerde serpantinlesmis peridotitik kayalar baslica diinit, harzburjit ve
piroksenitlerden olugmaktadir. Bu kaya toplulugu yapisal bir dokanak ile Menderes
Masifi’ne ait metamorfik kayalar iizerinde oturur. Bu kayalar Ust Miyosen-Alt Pliyosen
yaslt golsel tortullar tarafindan agisal uyumsuzlukla ortiiliir. Volkanik kayaglar tizerinde
yapilan ana, iz ve nadir toprak element analizleri bu kayaglarin toleyitik magmadan
tiirediklerini ve okyanus igi-yay ortaminda olustuklarini isaret etmektedir.

Nikel igeren birincil minerallerin serpantinlesmis ultramafik kiitleler i¢inde yeralan
pentlandit ve cesitli nikel-siilfiir alagimlar1 olduklar1 saptanmistir. Yapilan ¢aligmalarda
nikel ve kobaltin yatak olusturacak sekilde zenginlesmesini saglayan iki farkl
lateritlesme evresinin varligi saptanmistir: (1) Ust Paleosen-Orta Eosen dénemine
karsilik gelen ilk lateritlesmede kolloform yapili gétit, hematit, limonit, Ni-Co asbolan,
Mn oksitler olugsmustur. Lateritik yatak Ust Eosen’de gelisen bindirme faylariyla kuzeye
dogru bugiinkii Caldag bolgesine tasmnmistir. (2) Oligosen’de gelisen ikinci
lateritlesmede kolloform yap1 yaninda bresik yapili ve ¢atlak dolgusu Ni-Co asbolan,
takovit, pekorait, Mn oksitler, jips, bravoit, gotit, limonit, pirit, markasit ve nimit,
haloysit, montmorilllonit gibi kil minerallerinin olusumu gelismistir. Caldag
bolgesindeki lateritik nikel-kobalt zenginlesmesi baslica serpantinlesmis ultrabazikler
(% 0,2-1,2 Ni; % 0,04-0,11 Co) demirce zengin (% 0,0005-0,38 Ni; % 0,0004-0,041
Co), kilce zengin (% 0,02-5,6 Ni; % 0,02-5,2 Co), karbonatli-jipsli (% 0,2-1,2 Ni; %
0,04-0,11 Co) ve silisli laterit(% 0,2-1,2 Ni; % 0,04-0,11 Co) olmak iizere farkli
zonlardan olusmaktadir.
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Ikinci lateritlesme sonras1 Caldag laterit yatagi Miyo-Pliyosen déneminin karasal-gélsel
cokelleri ve goliin son evresinde olusan algli kiregtaglar1 ile Ortiilmiistiir. Neotektonik
donemde bolge normal faylarla parcalanarak KB-GD uzanimli horst ve graben
yapilarinin olusumu saglanmistir. Caldag yiikseliminin gerceklestigi bu evrede,
yiikselen bloklar aginmaya baglamis ve Pliyo-Kuvaterner yasli geng ¢okeller
olusmustur. Bu donemde Caldag yiikseltisinde oOrtiilii bulunan lateritik diizeyler
ylizeyleyerek aginma etkisi altinda kalmistir.

Anahtar kelimeler: Caldag, lateritik Ni-Co yatagi, Ni-mineralleri, Bat1 Anadolu

Bu ¢alisma CAYDAG 104Y337 no’lu TUBITAK Projesi kapsaminda yiiriitiilmektedir.
ABSTRACT

Caldag Ni-Co deposit covers an area approximately 10 km” on the Caldag horst of
Gediz Graben. This world class Ni-Co deposit has been recently started to be mined.
Extensive drilling of mineralization proved a reserve of 33 million tonnes of ore with a
grade of 1.14% nickel and 0.07% cobalt. Caldag mineralization is similar to those of
New Caledonian type residual nickel deposits which show complex vertical zonning are
formed by the intense tropical wheathering (lateritization) of rocks consisting of trace
amounts of nickel such as peridotites.

Caldag Ni-Co mineralization are developed over ultramafic rocks of Late Cretaceous-
Early Paleocene ophiolitic mélange. The ophiolitic mélange consisting of limestone
blocks, radiolaria, and serpentinized ultramafic masses set in a matrix composed of
interbedded sandstone-shale, splitic volcanic rocks with pelagic limestone and shale
intercalations. Peridotitic rocks with different serpentinization degrees composed
mainly of dunite, harzburgite and pyroxenite. The ophiolitic mélange was emplaced
uncomformably on the basement rocks of Menderes masif. The whole succession is
uncomformably overlain by Upper Miocene-Lower Pliocene lacustrine sedimentary
rocks. Whole rock major, trace and REE analyses carried out on the volcanic rocks
indicate that they were derived from a tholeiitic magma and formed in intraoceanic arc
environment.

Serpentinized peridotitic rocks contain primary Ni-bearing ore minerals as pentlandite
and associated nickel-sulfide alloys. In Caldag mineralization, lateritic profile consists
of serpentinized peridotites (0,2-1,2% Ni; 0,004-0,11% Co), saprolite (0,02-10,4% Ni;
0,02-5,2% Co), ironoxide-hydroxide rich laterite (0,0005-0,38% Ni; 0,0004-0,041%
Co), carbonaceous and gypsum-bearing laterite (0,02-2,3% Ni; 0,02-0,14% Co), silica
rich laterite (0,002-0,11% Ni; 0,04-0,11% Co) with different Ni-Co contents. It has been
determined two main lateritization stage in the enrichment of Ni-Co ore; (1) Colloform
goethite, limonite and hematite, Ni-Co asbolane and manganese oxides are mainly
formed during the first lateritization stage (Upper Paleocene-Middle Eosene). Laterite
was carried tectonically toward north to its present place by thrust faults in Upper
Eocene. (2) Second lateritization took place in Oligocene, beside colloform ore,
takovite, pecoraite, manganese oxides, gypsum, bravoite, pyrite, marcasite and clay
minerals such as nimite, halloysite, montmorillonite were deposited either as fracture
filling or brecciated units.
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Following the second lateritization event, the Caldag lateritic deposit was covered by
Mio-Pliocene terrestrial-lacustrine sedimentary units. During the Neotectonic period,
the region was dissected by high-angle normal faults resulted in NW-SE trending horst
and graben structures. The Caldag horst was uplifted during this stage and the Plio-
Quaternary alluvial fans were formed around the Caldag Horst due to erosion of the
rising blocks. Finally, the latest event was resulted in erosion of the cover deposits and
thus the Caldag lateritic deposit was cropped out on the Caldag Horst.

Key words: Caldag, Ni-Co laterite deposit, Ni-minerals, west Anatolia
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Sivi Kapanimlar ile Evaporit Havzalarimin Jeokimyasal Ozelliklerinin
Belirlenmesi

Geochemical Properties Of Evaporite Basins Are Determined By Fluid Inclusions
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Evaporit havzalardaki halitler i¢inde kapanlanmis sivi kapanimlarda yapilan kantitatif
ve kalitatif analizler yardimiyla evaporitik suyun kdkeni ve paleojeokimyasal 6zellikleri
belirlenebilmektedir.

Jeokimyasal 6zelliklerin belirlenmesinde 6zellikle halit icinde bulunan birincil kokenli
s1vi kapanimlar evaporitik ortamlardaki sular1 temsil etmektedirler. Bu nedenle evaporit
olusumu sirasinda meydana gelen degisikliklerin belirlenebilmesinde birincil kokenli
s1vl kapanimlar kullanilmaktadir. Tuzlarin fiziksel ve kimyasal olaylara kars1 dayaniksiz
olmalar1 nedeniyle, tuzlar i¢indeki sivi kapanimlar alterasyona ugramaktadirlar.

Bu nedenlerden dolay1r sivi kapanim analizleri sirasinda bozunmamis halitlerdeki
birincil kokenli sivi kapanimlar kullanilmalidir ( Petrichenko, 1979, Roedder ve Beklin,
1980, Roeeder 1984b). Evaporit havzalarinin fiziko-kimyasal 6zelliklerinin
belirlenmesinde sivi kapanimlarda kalitatif ve kantitativ bazi analizlerin yapilmasi
gerekmektedir. Sivi kapanim c¢alismalarinin ilk ve en Oonemli asamasi sivi kapanim
petrografisi yontemidir. Sivi kapanim petrografisi ile sivi kapanimlar1 dolduran farkli
sivilarin belirlenmesi amaciyla farkli dokuda gelismis olan tuz kristal diizlemlerindeki
stvi kapanimlar1 kokenlerine gore smiflandirilmaktadir. Bdoylece farkli olusum
evrelerinden ve fakli ¢ozeltilerden itibaren olusmus birincil kokenli sivi kapanimlar
belirlenir. Daha sonra bu tiir ortamlarin paleosicakliklari, paleotuzluluk degerleri
(%NacCl esdegeri olarak) ve kimyasal bilesimlerininin belirlenmesi i¢in diisiik sicaklik
mikrotermometrisi uygulanir. Mikrotermometrik analizlerden elde edilen maksimum
homojenlesme ve maksimum tuzluluk degerleri evaporit havzalarin minumum
homojenlesme ve tuzluluk degerleri olarak kabul edilir. Siv1 kapanimlar1 dolduran tuzlu
sularin Eh ve pH degerleri s1vi kapanimlarin patlatilmasiyla elde edilen sividan, gesitli
elektrodlar ve 6zel kagitlar kullanilarak belirlenir. Tuzlar1 olusturan farkli kokenli
stvilarin belirlenmesinde, sivi kapanimlarin patlatilmasi ile elde edilen sivilarin oksijen
ve hidrojen isotop analizler yapilir. Stv1 kapanimlarin yapist bozulmadan, sivi kapanimi
olusturan sivi, katt ve gaz fazlara ait iyon bilesimleri laser raman spektroskobisi
yontemi ile ortaya konulur. Buna ilaveten, sivi kapanimlarin iyon bilesimlerinin
belirlenmesi i¢in s1vi kapanimlar dondurularak SEM-EDS analizi yapilir ( Rosasco ve
Roedder, 1979; Dubessy ve dig.,1980). Elde edilen degerler Sanford ve Wood (1991)
termodinamik modellemesine uygulanarak havza modellemesi yapilir. Béylece evaporit
havzaya ait paleojeokimyasal 6zellikler ortaya konulur.

Evaporit ortamlara ait paleojeokimyasal 6zelliklerin belirlenmesinde, bilinen analiz
yontemlerinin yani sira son yillarda diinyada sivi kapanim analizleri yaygin olarak
kullanilmaktadir. Ulkemizde jeolojinin birka¢ dalinda ve oldukga sinirli olarak
kullanilan s1vi kapanim yontemlerinin evaporitik havzalara uygulanmasi ile Tiirkiyenin
evaporit havzalarina ait yeni veriler elde edilecektir.
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Anahtar Kelimeler: Evaporitler, halit, stvi kapanimlarin paleosicakliklar
ABSTRACT

The evaporitic water of sources and paleochemical properties can be determined with by
quantitative and qualitative analyses that are maken at fluid inclusions that are trapped
in halite of evaporitic basins .

With the aid of quantitative and qualitative analyses performed on the fluid inclusions
trapped in halites in evaporite basins, the origin of evaporite and its paleogeochemical
properties can be determined. In determining of geochemical properties, particularly,
primary fluid inclusions in halite are represented in brine of evaporitic environments. In
determination of geochemical properties, fluid inclusions, which are of especially
primary origin and situated within halite, represent brine of evaporitic environments.
For these reason, In determining of the changes, come out during the forming of
evaporite, are used to primary fluid inclusions. For these reason, in determination of
changes take place during evaporite formation, primary originated fluid inclusions are
used. Because salts are unstable to physical and chemical events, fluid inclusions within
halites are subjected to alter. For these reason, primary fluid inclusions within the
unaltered halite have to be used during the analyses of fluid inclusions (Petrichenko,
1979, Roedder and Beklin, 1980, Roeeder 1984b). In determinig of physicochemical
properties of evaporitic basins, qualitative and quantitative analyses should be
performed. Fluid inclusion petrography method is the first stage and the most important
stage of fluid inclusions studies. With an aid of fluid inclusion petrography, fluid
inclusions within the salt crystal planes, developed in various textures, are classified by
their sources. In this way, primary fluid inclusions, formed from different solutions in
different formation stages, are determined. Afterwards, low temperatures
microtermometry are applied to determine paleotemperature, paleosalinity and the
chemical compositions of these type environments. Maximum homogenisation
temperatures and salinity values, received from microtermometric analyses, are
accepted as a minumum homogenisation temperatures and salinity values of evaporitic
basins.Eh and pH values of fluid inclusions filling brines, are obtained from the fluids
taken with the decrepitition of them , by means of electrodes and special papers. In
determining of the origin of different fluids, oxygen and hydrogen isotope analyses of
the obtained fluids by decrepitation of the fluid inclusions are conducted. Without
destruction of the fluid inclusions, ion compositions of solid, liquid and gas phases, are
determined with method of laser Raman spectroscophy. In addition, in order to
determine ion compositions of fluid inclusions, Fluid inclusions are frozen, then, SEM-
EDS analyses are performed ( Rosasco ve Roedder, 1979; Dubessy and etc.,1980). The
received data are applied to the Sanford and Wood (1991) termodinamic modelling to
evaluate the basins modelling. So, paleochemical properties of the evaporitic basin are
discerned. In determination of paleochemical properties of evaporitic environments,
besides known analyze methods, recently, fluid inclusion analyses are used frequently
in the world.

With application of these fluid inclusion methods which conducted only in afew
geology branches and in limited usages in our country, to evaporitic basins, new data
will be obtained with the concerning of evaporite basins of Turkey.

Keywords: Evaporites, halite, fluid inclusions paleotemperatures
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Kiigiikkoras (Orta Toroslar) Terra Rossalarininin Kimyasal iceriklerinin
Yorumlanmasina Cokdegiskenli Istatistiksel Yaklasim

Multivariate Statistics Approach For Evaluation Of Chemical Contents Of Kiigiikkoras Terra
Rossas (Middle Taurus Mountains)
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Akdeniz ikliminin etkili oldugu yerlerde yillik toplam yagis ve sicaklik topragin
oksitlenmesine yol agmaktadir. Onun i¢in buralardaki topraklar kirmizi renklidir. Genel
olarak kirmizi veya sarimsi-kirmizi renkli, killi veya siltli-killi, %2’ den az kum boyu
tane bulunduran malzeme terra rossa olarak bilinmektedir. Kirectasi, dolomitik kiregtasi
veya dolomitlerin lizerinde birkag cm ile birka¢ m arasinda degisen kalinliklarda ortiiler
seklinde bulunurlar. Uzerinde bulunduklar1 kirectasinin tabaka arasi bosluklarina,
¢Oziinme c¢ukurluklarina, ¢atlak ve yariklarina dolarak yerinde kalmakta veya siiziilen
sularla diisey yonde ilerlemektedirler.

Bu ¢alismada, inceleme alaninda bulunan Jura-Ust Kretase yash Ugtepeler formasyonu
tizerindeki terra rossalarin jeokimyasal igeriklerinin cokdegiskenli istatistik yontemlerle
yorumlanmas1 amaglanmistir. Ugtepeler formasyonu kristalize  kiregtasi—¢ortlii
kiregtasi—oolitik kirectast ardalanmasindan olusur ve yer yer dolomit ve dolomitik
kirectas1 ara seviyeleri igerir. Terra rossalar bu formasyon {izerinde en fazla 1 metre
kalinliginda, genellikle 15-20 cm’lik ortiiler halinde bulunmaktadir. Bu amaca uygun
olarak inceleme alanindan toplam 10 o6rnek alinarak, ICP-MS yontemiyle analiz
edilmistir. Bu sonuglara gore Al % 14.27, Ca % 0.73, Fe % 8.46, Ti %0.73, K % 1.4, Si
% 17.9, Mg 7526.39 ppm, Cr 202.8 ppm, Mn 1386.27 ppm, ,Ni 194.8 ppm, Mo 11.5
ppm, Cu 50.89 ppm, Zn 137.6 ppm, As 42.01 ppm, Pb 43.78ppm, Cd 1.69 ppm, Sb 2.93
ppm, Rb 84.82 ppm, Sn 4.6 ppm, Nb 34.22 ppm, Zr 340.4 ppm dir. Terra rossalarin
kiregtasindan olustugu diistiniildiigiinde Al 54, Ca 19, Fe 47, Mn 16, Ti 1.18, Cr 1.6, K
20, Si 2.7 kat zenginlesmistir. Yapilan ¢okdegiskenli istatistiksel analizlerde Al,Os;
Fe,O;, TiO,, Ni, Sc, CrOs;, MnO pozitif korelasyon gosterirken; SiO,, Na,O, K0,
Ca0O, MgO, P,0s negatif korelasyon gostermektedir. Kiimeleme analizi sonuglarinda
ALO3-Fe;03-TiO,- MnO-Cr,03-Sc-Ni bir grup olustururken SiO;- K,0O-Na,O ve MgO-
P,05-Ca0O ve LOI ayr gruplar olustururlar. Faktér analizinde ise birinci grup AL,Os,
Ti0,, Fe;03, Cr,03, MnO Sc, Ni, LOI olustururken ikinci grubu K,0, P,0s, Si0,, MgO,
Na,O, CaO olusturur.

Anahtar kelimeler: Terra rossa, Kiigiikkoras, jeokimya, Orta Toroslar, Cokdegiskenli
istatistik

ABSTRACT

Rainfall and temperature cause oxidation of the soil in places where the Mediterranean
climate is dominant. Therefore, the soil is red in color in such places. The material
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which is generally red or yellowish red, clayish or silty-clayish and less than 2% of
which contains sand-size granules is called terra rossa. It is a few cm in thickness on
limestone, dolomitic limestone or dolomites. It fills spaces in limestone layers,
dissolution voids, joints and cracks or moves in a vertical direction with the water
running down.

The aim of this study was to evaluate geochemical contents of terra rossa on Jurassic-
Upper Cretaceous age Ugtepeler formation with multivariate statistics. Ugtepeler
formation is made up of alternates of crystallized limestone, cherted limestone and
oolitic limestone and occasional dolomite and dolomitic limestone. Terra rossa is
maximum Im in thickness and usually 15-20 cm in thickness on the top of the
formation. Ten specimens were obtained from the study area and analyzed with ICP-
MS. Metal concentrations of terra rossa were as follows: Al was14.27%, Ca 0.73%, Fe
8.46%, Ti 0.73%, K 1.4%, Si 17.9%, Mg 7526.39 ppm, Cr 202.8 ppm, Mn 1386.27
ppm, Ni 194.8 ppm, Mo 11.5 ppm, Cu 50.89 ppm, Zn 137.6 ppm, As 42.01 ppm, Pb
43.78ppm, Cd 1.69 ppm, Sb 2.93 ppm, Rb 84.82 ppm, Sn 4.6 ppm, Nb 34.22 ppm and
Zr 340.4 ppm. Considering that terra rossa is made up of limestone, Al was enriched by
54 times, Ca by 19 times, Fe by 47 times, Mn by 16 times, Ti by 1.18 times, Cr by 1.6
times, K by 20 times and Si by times 2.7. Multivariate statistics revealed a positive
correlation between Al,Os;, Fe;Os;, TiO2, Ni, Sc, CrO; and MnO and negative
correlation between SiO;, Na,O, K,0, CaO, MgO and P,0Os. Cluster analyses showed
that AL,Os, Fe,0O3, TiO,, MnO, Cr,03, Sc and Ni formed a group, SiO,, K,O and Na,O
formed another group and MgO, P,0s, CaO and LOI formed another group. Factor
analyses revealed that AL,O;, TiO,, Fe;Os, Cr,O3, MnO Sc, Ni and LOI formed one
group and that K,0, P,0s, Si0,, MgO, Na,O and CaO formed another group.

Keywords: Terra rossa, Kiiciikkoras, geochemistry, Middle Taurus Mountains,
multivariate statistics.
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Hasbey (Van Golii Giineyi) Yoresindeki Cevherli Dolomitlerin Jeolojik ve
Jeokimyasal Ozellikleri

Geological And Geochemical Characteristics Of Ore Bearing Dolomites In Hasbey (South Of
Lake Van) Region

Ali Riza COLAKOGLU ve Kurtulus GUNAY
Yiiziincii Y1l Universitesi Mithendislik-Mimarlik Fakiiltesi Jeoloji Miihendisligi Boliimii, 65080-Van
arc.geologist@yyu.edu.tr
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Dolomitlerin dokusal 6zelliklerinin ne sekilde olustugunun belirlenmesi ve jenetik
modellerini olusturan jeolojik siire¢lerin aydinlatilmasi 6nemli sorunlardandir ve
tartisilmaktadir. Buharlasma, gomiilme, tektonik sikisma ve termal konveksiyon
dolomitlerin olusumlar1 igin ileri siiriilen modellerden bazilaridir. Tiirkiye’nin en
onemli masiflerinden biri olan Bitlis Masifi i¢erisinde dolomitik kiregtasi ve dolomitler
yer almaktadir. Bu ¢alismada, Van Go6li giineyinde ve Gevas ilgesinin 20 kilometre
batisinda yer alan Hasbey Koyii kuzeyinde gozlenen dolomitlerin yan kayaglarla olan
dokanak iligkileri, sivi kapanim, C, O izotoplari, iz element ve major oksit icerikleri
aragtirilmustir.

Inceleme alanindaki dolomitler Bitlis Masifine ait mermer, grafitik sist, siyah
rekristalize kiregtasi, kloritoyid-sist ve kalk-sist tiirli kaya¢ gruplari ile birlikte bulunur.
Dolomitler, makroskobik olarak pembemsi-sar1 renkli olusu ile birlikte bulunduklari
diger kayaclardan kolaylikla ayirt edilir. Belirli alanlarda bresik doku gosteren
dolomitler yer yer Pb-Zn cevherlesmesi igermektedir. Mercek sekilli geometri sunan
dolomitlerin konumlari, sahanin genel jeolojik yapisiyla uyumlu olup mermer ve
grafitik sistlerin kirik ve bindirme diizlemleri boyunca gozlenmektedir. Dolomitlerin
(n=12) Fe ve Mn igerikleri iligkili bulunduklar rekristalize kirectaslarina (n=5) gore
zenginlesmisken, Sr igerikleri belirgin olarak tliketilmistir. Buna karsin Na igerigi,
herhangi bir degiskenlik gostermemektedir. Major oksit analiz sonuglarina gére CaO
icerikleri %27-37.9, MgO icerikleri ise %14.8-21.53 arasinda degismektedir. Dolomit
tiim kayacindan (n=3) yapilan O ve C izotop ¢alismalar1, 5'°0 degerlerinin %o —9.42 ile
-11.2, arasinda 8"C degerlerinin ise %o 2.86 ile 4.5 arasinda degistigini gdstermistir.
Birincil kapanimlardan 6l¢iimlenmis dolomitlerin homojenlesme sicakliklart 138-240
C° arasinda ger¢eklesmistir.

Dolomitlerden elde edilen %o 2.86 ile 4.5 8'°C izotop degerleri denizel karbonatlara
benzerlik gostermektedir. Buna karsilik, %o —9.42 ile -11.2 arasinda elde edilen 8'°0
degerleri dolomitlerin hidrotermal olarak ve kismen yiiksek sicakliklarda (90-215°C)
olustuguna isaret etmektedir. Bolgedeki yapisal konumu, yan kayaclarla olan iliskisi ve
gostermis oldugu dokusal 6zellikler dikkate alindiginda inceleme alanindaki dolomitler
ikincildir. Jeolojik olusumlarinda muhtemelen hem tektonik sikisma, hemde termal
konveksiyon siireglerinden etkilenmis olmalidirlar.

Anahtar Kelimeler: Bitlis Masifi, Dolomit, Jeokimya, Durayl1 izotoplar
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ABSTRACT

Textural features of dolomites and their geological processes that clarifying to their
genetic model, are still main questions and are being debated. Evaporation, burial,
tectonic squeeze and thermal convection are only some of the proposed models for
dolomite formation. Bitlis Massive is one of the most important massive of Turkey;
consists of dolomitic limestone and dolomites. Study area is located at north of Hasbey
Village, 20 km west of Gevas county and south of the Lake Van. In this study, fluid
inclusion, C and O isotopes, trace element and major oxide contents of dolomites and
their contact relations with wall rocks are studied.

In the study area, dolomites are the rock series, grouped with marble, graphitic schist,
recrystalized black limestone, chloritoid schist and calc-schist within the Bitlis Massive.
Dolomites are easily distinguished as macroscopically with their distinct colors from the
other rock types and hosts Pb-Zn mineralization with partly brecciated textures. The
position of lensoid shaped dolomites is coherent with the general geological units of the
region and placed along the cracks and thrust plane of graphitic schist and marble.
Dolostones (n=12) display depletion in Sr, and enrichment in Fe and Mn relative to the
precursor carbonates. On the other hand, Na contents of the dolomites do not show any
consistent trend corresponding to host recrystalized limestone (n=5). According to the
major oxide results of dolomites, CaO and MgO contents are changing between 27-37.9
%, 14.8-21.53 % respectively. O and C isotope analysis were done with the bulk of the
dolomites (n=3), show 8180 values in the range —9.42 to -11.2 %o. &"C values are
range from 2.86 to 4.5 %o. In the fluid inclusion studies, homogenization temperatures
are measured as 138-240 C° at primary inclusions of the dolomite mineral.

8"°C isotope ranges from 2.86 and 4.5 %o, shows similarities with marine carbonate. On
the other hand, the 6180 values of dolomites ranges from —9.42 and -11.2 %o indicate
that dolomite precipitated at higher temperature such as 90-215°C called as
hydrothermal dolomite. Its position in the region, contact relations with wall rocks and
textural features indicate that dolomites in the study area are secondary (replacement)
origin. Both, tectonic squeeze and thermal convection model must be probably effective
during the dolomitisation in the geological processes.

Keywords: Bitlis Massive, Dolomite, Geochemistry, Stable isotopes
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Keban (Elazig) Pb-Zn Cevherlesmelerindeki Piritlerde Kiikiirt izotoplarl
incelemeleri

Sulfur Isotopes Studies In The Pyrites In The Keban (Elazig) Pb-Zn Mineralizations

Leyla KALENDER, Cemal BOLUCEK ve Giillii KIRAT
Firat Universitesi Miihendislik Fakiiltesi Jeoloji Miithendisligi Boliimii
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Keban Pb-Zn yatagi, Permo-Triyas yasli Keban Metamorfitleri ile Ust Kratase yash
Elaz1g Magmatitleri’ne ait siyenit porfirlerin intriizif dokanaginda yer almaktadir. Bu
yatakta fluorit, kalsit ve kuvarslarda yapilan sivi kapanim incelemeleri; iki farklh
hidrotermal evrenin varligina isaret etmektedir. Birinci evre; yiiksek sicaklik orta
tuzluluk (463-510 °C ve %20 NaCl esdegeri) degerlerine sahip pirometasomatik kokenli
Pb-Zn cevherlesmeleri, ikinci evre ise; diisiik sicaklik ve tuzluluk (105-114 °C ve
%12,5-15,6 NaCl esdegeri) degerlerine gore meteorik sularin etken oldugu hidrotermal
¢ozeltilerin olusturdugu pirit ve fluorit” cevherlesmelerdir.

Bu calisma sivi kapanim ¢aligmalarindan elde edilen verilerin yardimu ile siilfiir izotop
degerlerinin yorumlanmas: iizerine odaklanmstir. Inceleme alanindaki pirit drneklerinin
kiikiirt izotop degerleri (8**S)-0,59 - +0,17 %o v.cpr arasinda degismektedir (ortalama; -
0,17 %o). 8°*S degerlerinin 0’a yakin olmasi ve cevherlesmenin magmatik kayacla
iligkili olmasi nedeniyle kiikiirtin kaynaginin, magmatik kokenli olabilecegi
diistiniilmektedir.

Anahtar Kelimeler: kiikiirt izotoplari, pirometasomatik, pirit, Tiirkiye
ABSTRACT

Keban Pb-Zn deposit is located at intrusive contact between Keban Metamorphic Rocks
(Permian and Triassic) and siyenite porphyries of the Elazig Magmatic Rokcs (Upper
Cretaceous). Different hidrotermal studies have already been poined out by fluid
inclusions studies in the fluorites, calcides and quartzs in the Pb-Zn mineralizations.
Early stage fluid it quartz (homogenization temperature interval avarage 463-510 °C and
salinity values avarage 20 percent NaCl equival) is to indicated to pirometasomatic to
origine of the Pb-Zn mineralizations. Late stage fluid in flourite relation to pyrite
(homogenization temperature interval avarage 105-114°C and salinity values avarage 12
percent NaCl equvial) have low salinity because hidrotermal fluids have been effected
by meteoric fluids.

This study focuses on interpreting of the sulfur isotope values by helping of the fluid
inclusion data. The sulfur isotope values (8°*S) in the pyrite samples change between -
0,59 and +0,17 %o v-cpr (average -0,17 %o v.cpr). As a result, source of sulfur may be
considered as magmatic origin due to associated with magmatic rocks of the
mineralization and closing to zero "0" of the §°*S values .

Keywords: Sulfur isotope, pirometasomatic, pyrite, Turkey
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Jeoistatistiksel Kestirimde Lokal Belirsizligin Degerlendirilmesinde Alternatif
Yaklasimlar

Alternative Approaches In Assessing Local Uncertainty In Geostatistical Estimation
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Bu c¢alisma kapsaminda jeoistatistiksel kestirimdeki lokal belirsizliklerin
degerlendirilmesinde kosullu dagilim fonksiyonlar1 kullanilarak alternatif bir yaklagim
gelistirilmistir. Bunun i¢in ilk olarak farkli varyasyon katsayilarina sahip normal,
lognormal ve gama dagilimi gosteren veri setleri elde edilmistir. Bu veriler
jeoistatistiksel olarak modellenmis ve ordinary kriging ile kestirim ve kestirim
varyanslari hesaplanmistir.

Kosullu dagilim fonksiyonlarimin kestiriminde indikator kriging yontemi kullanilmugtir.
Indikator kriging yontemi ile kestirimde her veri seti i¢in 9 sinir deger belirlenmis ve
indikator variogram hesaplamalar1 yapilmistir. Belirlenen model parametreleri ile
kosullu dagilimlar 9 sinir deger icin 225 lokasyonda indikator kriging yontemi ile
kestirilmis ve kosullu varyans degerleri hesaplanmistir. Bu hesaplamalarin sonucunda
ordinary kriging ile elde edilen kriging varyansi ve indikator kriging ile kestirimde elde
edilen kosullu varyans degerlerini de igine alan alternatif varyans hesaplamalari
yapilmistir. Bu c¢alisma kapsaminda gelistirilen alternatif varyans kestirim hatalarinin
istatistiksel sonuglar1 degerlendirilerek test edilmistir.

Calismanin son asamasinda alternatif varyans Cankir1 Indag1 Bélgesinden alman carpik
bir dagilim gosteren hidrolik iletkenlik verilerine uygulanmis ve sonuglar ¢esitli
grafikler ve kesitler kullanilarak degerlendirilmistir. Bu sonuglara goére alternatif
varyansin kestirim hatalarinin varyansini uyumlu bir sekilde temsil ettigi ve kriging
varyansina alternatif olarak farkli dagilimlar i¢in de kullanilabilecegi diisiiniilmektedir.

Anahtar kelimeler: Kriging, Kosullu Dagilim Fonksiyonu, Variogram Fonksiyonu,
Indikatér Kriging

ABSTRACT

In this study, in assessing local uncertainty in geostatistical estimation an alternative
approach was improved by using conditional distribution functions. First, data sets were
obtained which show normal, lognormal and gamma distributions with different
coefficient of variation. These data were modelled geostatistically and estimation values
and estimation variance were calculated by ordinary kriging.

For estimating conditional distribution functions indicator kriging method was used. For
estimating indicator kriging method 9 cut-off values were determined for each data set
and indicator variogram calculations were done. With model parameters conditional
distributions were estimated by indicator kriging method for 9 cut-off values at 225
locations and conditional variance values were calculated. Results of these calculations,
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alternative variance calculations were done which included kriging variance which was
obtained by ordinary kriging and conditional variance values which were obtained by
indicator kriging. Alternative variance which improved in this study was tested by
evaluation of statistics of estimation errors.

In the last step of this study, alternative variance was applied hydrolic conductivity data
with highly skew distribution which were obtained from Cankiri Indagi region and
results were evaluated by using different graphics and sections. According to these
results, alternative variance represents estimation error variance well-matched and can
be used for different distribution alternative to kriging variance.

Keywords: Kriging, Conditional Distribution Function, Variogram Function, Indicator
Kriging
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Sandikhi (Afyon) Zeolitik Tiiflerinin Mineralojik, Petrografik ve Jeokimyasal
Ozellikleri ve Sanayide Kullanilabilirligi, Bati Anadolu, Tiirkiye

Mineralogical, Petrographical and Geochemical Investigation and Potential Using For
Industry Sector Of Sandikly (Afyon) Zeolitic Tuffs, (Western Anatolia), Turkey

Yahya OZPINAR ve Baris SEMiZ
Pamukkale Universitesi, Jeoloji Miihendisligi Béliimii, Kimkl Kampiisii, Denizli
yozpinar@pau.edu.tr ; bsemiz@pau.edu.tr
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Calisma alani, Sandikli (Afyon) bolgesinin kuzeydogu kesiminde yer almaktadir. Bu
calismada, bolgedeki volkanik ve volkano-sedimanter kayaclarin petrografik ve
petrokimyasal ozellikleri ayrintisiyla incelenmistir. Ayrica, zeolitik tiiflerin sanayide
kullanilabilirligini belirlemek amaciyla 2000’e yakin teknolojik test yapilmistir.

Orta-Ust Miyosen yash Sandikli volkanitleri, trakiandezit, fonolitik tefrit, bazaltik
andezit ve dasit bilesimli lavlar, kalin tiif ve tiifit diizeyleri ile temsil edilmektedir.
Lavlarin mikroskop incelemeleri sonucunda sanidin, plajiyoklas (oligoklas), biyotit ve
bazaltik hornblend fenokristalleri igerdikleri, ikincil mineral olarak da kalsit, hornblend
ve klorit minerallerinden olustuklar1 belirlenmistir. Tali mineral olarak ise zirkon, sfen
ve apatit bulunmaktadir. Tiif 6rneklerinin ise vitritik ve vitritik-kristal tiif olduklar1 ve
albit, sanidin, hornblend, ojit ve opak mineraller i¢erdikleri belirlenmistir.

Bolgede yer alan tiiflerde yaygin zeolit olusumlar1 gézlenmistir. Selgik kdyii ¢evresinde
yer alan zeolitik tiiflerin %25-65 arasinda sabazit, Ballik tiiflerinin ise %35—65 arasinda
fillipsit ve sabazit igerdigi belirlenmistir. Sogucak dogusundaki tiiflerde fillipsit
oraninda gozle goriiliir bir artma goze ¢arpmaktadir. Ballik tiiflerinde sabazit minerali,
fillipsite gore daha az olarak bulunmaktadir. X-1sinlar1 difraksiyon yontemiyle (XRD)
fillipsitin ii¢ farkli formdan meydana geldigi tespit edilmistir.

Yapilan deneyler sonucunda, inceleme alanindaki zeolitik tiif, tiifit ve altere olmus
lavlarin tras olarak kullanilabilecegi, ¢imentoya %15-30 oraninda katilmasinin uygun
olacagi belirlenmistir. Zeolitler, H,SOy ile yapilan deneylerde HCl ile yapilan deneylere
gore daha fazla aktif olmuslardir. Zeolitik tiiflere mekanik 6zellikleri agisindan
bakildiginda, iki farkli 6zellikte olduklar1 goriilmektedir. Selcik, Akin ve Kargin tiiflerin
yalitim 6zelliginin daha fazla olmasina karsin, diisiik mukavemetleri nedeniyle tasiyici
olarak kullanilmamasi Onerilmektedir. Tiiflerden olusturulan agregalar ile iki farklh
beton {retilmistir. Ballik ve Sogucak tiiflerinin hafif tasiyicili beton iiretiminde
kullanilabilecegi, ancak Selgik tiiflerinin ise yalittimli siva olarak kullanilmasinin daha
uygun olacag diisiiniilmektedir.

Elde edilen sonuglara gore, zeolitli tiiflerin, sanayi sektoriinde farkli amaglarda
kullanilabilecegi ortaya ¢ikmistir. Zeolitik tiifler kirma ve 6gilitme islemi disinda hig¢ bir
islem yapmadan bolgedeki kirag topraklarin iyilestirilmesinde ve iyon degisim
kapasiteleri nedeniyle bazi zirai ilaglarda kullanilabilecegi diistiniilmektedir.

Anahtar Kelimeler: Sandikli, Zeolitik tiif, petrografi, Teknolojik test, sabazit, fillipsit.
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ABSTRACT

The study area is situated in the northeastern part of Sandikli (Afyon) district. In this
study, they have been investigated petrographical and petrochemical properties of
volcanic and volcano-sedimentary rocks in region. Also, they have been examined
about 2000 technological tests in order to potential using for industry of zeolitic tuffs.

Middle-Upper Miocene aged Sandikli volcanics are mainly consist of lava flows and
thick tuffs and tuffit levels. Lavas are trachyandesite, phonolitic tephrite, basaltic
andesite and dacite. According to optical microscope investigation of lavas, sanidine,
plagioclase (oligoclase) biotite, basaltic hornblende occur as phenocrysts. As secondary
minerals calcite, hornblende and chlorite minerals have been found. Apatite, sfen,
zircon can be observed as accessory minerals. Tuff samples are essentially vitritic and
vitritic-crystal tuffs. They contain albite, sanidine, hornblende, augite and opaque
minerals.

They have been showed widespread zeolite minerals in region tuffs. Zeolitic tuffs
located about Selcik village and Ballik tuffs contain %25-65 chabazite, about %35-65
chabasite and philipsite, respectively. Tuffs at the Sogucak eastern have a conspicuous
increase in the philipsite. In the Ballik tuffs have been found less chabasite mineral than
philipsite mineral. According to X-ray diffractograms (XRD), philipsite were
determined in three forms.

As a result of the done experiments it was determined that altered lavas are proper for
using as trass like zeolitic tuffs, tuffits and optimum addition of rate of trass into cement
is about %15-30. The studied zeolites were more active in the experiments done with
H,SO4 than the experiments with HCL. Mechanical properties of tuffs can be divided
two groups. Although Sel¢ik, Akin, Kargin tuffs have isolating, they can not be used as
supporting material because of its lower unixal compression strength. Using aggregates
were formed by tuffs, made two different concrete. Ballik and Sogucak tuffs can be
used in light supporting concrete production. Otherwise Selgik tuffs give lower strength
and they can be used in plaster production.

According to the results, zeolitic tuffs can be used in different purposes. Zeolitic tuffs
can be used in the amendment of the barren soils in the region without any processes.
Because of the ion exchange capacities, they can be also used at agricultural medicine.

Keywords: Sandikli, Zeolitic tuffs, petrographic, technological test, chabasite,
philipsite.

55



25 — 27 EKIM 2007

MINERALOJI VE PETROGRAFI

56



| < 4 § €4 €& Jeokiji Sempozyumu, Gukurova Universitesi Jeoloji Miihendisligi Balimd 25 — 27 EKIM 2007

Orta Anadolu’da Granitoyidlerin Duraksamah Yiizeylenmesi ve Oniilke Havza
Gelisimi: Apatit Fission-Track ve Tektonostratigrafik Veriler

Punctuated Exhumation Of Granitoids and Formation Of Peripheral Foreland Basins In
Central Anatolia, Turkey: Apatite Fission-Track and Tectono-Stratigraphic Data
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Orta Anadolu granitoyidleri (OAG), Senomaniyen-Tiironiyen’de meydana gelen kita
(TAP, Torid-Anatolid platformu) — okyanus ici ada yayr (supra-subduction zonu
ofiyolitleri karakterindeki Orta Anadolu ofiyolitini igeren okyanusal yay, SSZ-tipi
OAO) cgarpismasini takip eden “carpigsma sonrasi gerilme rejimi” altinda meydana gelen
magmatizmaya bagli olarak Senomaniyen-Tiironiyen’den — Kampaniyen’e kadar
degisen zaman araliginda olusmustur. OAG’lerinde yiiriitiilen apatit fission-track
jeotermokronoloji ¢alismalar1 57-62 My (Alt-Orta Paleosen) ve 28-30 My (Oligosen)
olmak {izere iki fakli donemde, 1 mm/yiI’dan daha hizli tektonik yiikselme ile
yilizeylenmis olduklarini ortaya koymustur.

Orta Anadolu’da 6niilke havzas1 (OAOH) olarak gelisen ve sedimanter istifleri Ust
Paleosen-Alt Eosen’den baslayarak Miyo-Pliyosen’e kadar devam eden basenler ise
temel kayaglarinin tektonik yiikselimlerini saglayan sikisma tektoniginin sonucu olarak
ortaya ¢ikmislardir. OAOH’larinin sedimanter dolgu malzemeleri ise hizli tektonik
yiikselmeyle yiizeylenen temel kayaclarinin (Orta Anadolu kristalin  karmasigi
metasedimanter kayaclari, SSZ-tipi OAO ve OAG) hizli erozyonel asmmma ile
dengelenmesi sonucu olusan kaba kirintililarla (Ust Palesoen-Alt Eosen ve Oligosen
yasli) baslamis daha sonra ince kirintili- bazaltik-andezitik volkanik arakatkili-
karbonatli-yer yer evaporitli sedimanter olusuklar (Eosen ve Miyosen yasli) halinde
gelisimine devam etmistir.

OAG’lerinin Alt-Orta Paleosen’de tektonik olarak hizli yiikselimi ve OAOH’larinin
gelisimi birlikteligi, TAP ve Avrasya levhalar1 (AL) arasinda yer alan Neo-Tetis’in
kuzey koluna ait Izmir-Ankara-Erzincan (IAE) okyanusunun, kuzeye dalarak
tikketilmesi sonucu Alt-Orta Paleosen meydana gelen kita (TAP) — kita (AL)
carpismasina bagh sikisma rejimi altinda geligsmistir. Ayni olayin Oligosen doneminde
de goriilmesi ise, IAE kenet kusagi boyunca kaynasmis TAP+AL ile Afro-Arap levhasi
(AAL) arasinda yer alan Neo-Tetisin giiney kolu olarak tanimlanan Bitlis okyanusunun
(BO) kuzeye dogru dalarak tiiketilmesi sonucu, kaynasmis TAP+AL ve AAL arasinda
Bitlis-Zagros (BZ) kenet kusagi boyunca Oligosen’de baslayan kita-kita ¢arpigsmasinin
yol actig1 sikisma rejimiyle iligkili olabilecegi ileri siirtilmektedir.

Anahtar kelimeler: duraksamali yiizeylenme, 6n iilke havza olusumu, ardalanmali
kalinlagsma evreleri, Neo-Tetis ¢arpisma sistemi, Orta Anadolu, Tiirkiye
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ABSTRACT

The Central Anatolian granitoids (CAG) are derived from protracted magmatism in a
post-collisional extensional geodynamic setting during the Cenomanian-Turonian to
Campanian, following the Cenomanian-Turonian docking of an oceanic island arc,
comprising the supra-subduction zone (SSZ)-type Central Anatolian ophiolite (CAO),
onto the Tauride-Anatolide platform (TAP). Apatite fission-track data reveal punctuated
rapid (>1 mm/a) exhumation of the CAG during the Early-Middle Palaeocene (57-62
Ma) and Oligocene (28-30 Ma).

The Central Anatolian peripheral foreland basins (CAFB) result from an Early-Middle
Palacocene and Oligocene contractional tectonic regime that exhumed the Central
Anatolian Basement, made up of metasediments of the Central Anatolian Crystalline
Complex (CACC), SSZ-type CAO and CAG. The stratigraphic ages of the CAFB
sediments range from Late Palacocene-Early Eocene to Pliocene. Their infilling
commences with Late Palaeocene to Early Eocene and Oligocene coarse-grained clastic
materials, issuing from rapid erosion triggered by tectonic uplift of the basement. These
are followed by Eocene and Oligocene to Early Miocene fine-grained -clastics
alternating with basaltic-andesitic lava flows, carbonate rocks and evaporites.

The Early-Middle Palacocene fast exhumation of CAG resulted from a shortening
regime, instituted after the collision of the TAP and Eurasian plate (EP) along the [zmir-
Ankara-Erzincan (IAE) suture zone, following the consumption of the northern Neo-
Tethyan IAE ocean. The resulting rapid tectonic uplift along thrust faults also triggered
the formation of the CAFB. The synchronous Oligocene fast uplift of CAG and
formation of CAFB was driven by shortening resulting from the juxtaposition between
the amalgamated TAP+EP and Afro-Arabian plate (AAP) along the Bitlis-Zagros (BZ)
suture, following the consumption of the southern Neo-Tethyan Bitlis ocean (BO).

Keywords: punctuated exhumation, foreland basin, successive contractional phases,
Neo-Tethyan collision, central Anatolia, Turkey
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Toros Ofiyolit Kusagi (Pozanti-Karsanti, Pinarbasi, Mersin) Kromititleri
Icerisindeki i1k Kez Belirlenen Laurit, Ru-Os, Os-Ir Alasimlari, Ir-Siilfit ve
Kiiproiridsit Mineralleri: Platin Grubu Mineral ve Platin Grubu Element
Jeokimyasi, Giiney Tiirkiye

Firstly Determined Laurites, Ru-Os, Os-Ir Alloys, Ir Sulphides and Cuproiridsite Within The
Chromitites Of The Tauride Ophiolite Belt (Pozanti-Karsanti, Pinarbasi, Mersin): Platinum
Group Mineral and Platinum Group Element Geochemistry, Southern Turkey
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Toros Ofiyolit Kusagi Tiirkiye’nin gilineyinde yeralmaktadir. Bu ¢aligmada; Pozanti-
Karsanti (Adana) ve Piarbasi (Kayseri) ve Mersin ofiyolitleri kromititlerinin
jeokimyasal karakterleri ile Platin Grubu Element (PGE) ve Mineral (PGM)
kompozisyonlar1 incelenmistir. Pozanti-Karsanti, Pimarbasi ve Mersin ofiyolitleri
icerisindeki kromititlerin; Cr,Os; degerleri % 51-63, Cr# numaralar1 0.65-0.81 ve Mg #
numaralar1 0.60-0.68 arasinda degismektedir. Bunun yaninda, ¢alisilan kromitler diistik
Ti0, (<0.27 wt%) iceriklerine sahiptirler. Toros kromititlerinin kromit kompozisyonuna
ait biitlin verileri yitim zonu iizeri (SSZ) tektonik ortaminda, boninitik magmalardan
olustuklarini isaret etmektedir Pinarbasi bolgesi kromititlerinin toplam tiim kayag Platin
Grubu Element (PGE; Ir, Ru, Rh, Pt, Pd) konsantrasyon degerleri 67.5-253 ppb
arasindadir. Pinarbasi kromititlerinin mantoya gore normalize edilmis diyagramda PGE
dagilimlar1 negatif e8im goOstermektedir. Bu kromititlerin Pd/Ir oranlar1 0.01-0.95
arasinda olup, oldukga tiiketilmis karakterde magma kaynagindan olusum kosullarim
yansitmaktadir. Pozanti—Karsanti kromititlerinin toplam PGE degerleri 38.2-2730 ppb
ve Pd/Ir oranlar1 0.02-9 arasindadir. Mersin kromititlerinin tiim kaya¢ toplam PGE
igerikleri 105-204 ppb arasinda degismektedir. Toros Ofiyolit Kusagi icerisinde yeralan
her ii¢ ofiyolite ait kromitit drneklerinin mantoya gore normalize edilmis diyagramda
orneklerin ¢ogunlugu negatif egime sahip bir goriiniim sunmalarina ragmen Pozanti-
Karsanti ofiyolitine ait bir adet 6rnek 6zellikle podiform tip kromititlerden beklenmeyen
bir sekilde PPGE (Pt, Pd, Rh)’lerce zenginlesmis olup, (Rh: 150; Pt: 1390 ve Pd: 832
ppb) pozitif egime sahiptir. Pozanti-Karsanti kromititlerinin baz1 O6rneklerinde
rastlanmis olan bu PPGE degerleri, Tiirkiye kromititlerinde belirlenmis olan en ytiksek
PGE verilerinden biri olarak literatiire kaydedilmistir (Kozlu-Erdal ve Melcher, 2006b).

Pinarbagi kromititlerinde elektron mikroprob analizleri ile ilk kez olarak bu ¢aligma ile
belirlenmis olan, kromitler igerisindeki birincil Platin Grubu Mineral (PGM)
inkllizyonlart; laurit Ir-siilfit, ve kiiproiridsit’dir. Pozanti-Karsant1 kromititlerindeki
PGM inkliizyonlar1 ise laurit, Ru-Os alasimlar1 ile Os-Ir alasimlarindan olusmaktadir.
Mersin  kromitlerinde birincil inkliizyonlar halinde laurit ve Os-Ir alasimlar
saptanmistir. Pinarbasi, Pozanti-Karsanti ve Mersin kromititleri igerisindeki lauritlerin
kimyasal formiilleri 51ras1yla (Ru 0.81-0.85 Os 0,06_0,11)82, (Ru 0.68-0.70 Os 0,18_0,21)82, veE (RU.
0.78-085 OS  012:022)S2°dir.  Pimnarbasi  kromititlerindeki PGM’lerin  kimyasal
kompozisyonlari, kromit kristalizasyonu sirasinda Os-Ir alasimlarinin yokluguna ve
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laurit yaninda diger siilfid ve baz metal igeren IPGE’lerce zengin PGM fazlarinin
varligina isaret etmektedir.

Her ii¢ ofiyolite ait kromititlerin jeokimyasal karakterleri ve mantoya gore normalize
diyagramdaki PGE dagilimlar1 oldukga tiiketilmis karakterdeki boninitik magmalardan
olusum kosullarini yansitmaktadir. Pozanti-Karsanti ofiyolitindeki yiliksek Cr numarali
(Cr#>70) baz1 kromititlerin PPGE’lerce zenginlesmesinde daha yiiksek stratigrafik
seviyelerde magmalarin goreceli olarak kiiciik yiginlar1 sonucu olusan karisim
islemlerinin 6nemli bir rol oynayabilecegi diigiiniilmektedir.

Anahtar Kelimeler: Mineraloji, jeokimya, kromitit, laurit, Ru-Os, Os-Ir alasimlari, Ir-
stilfit, kiiproiridsit, Toros Ofiyolit Kusagi

*Bu c¢alisma 01.07-15.07.2005 tarihleri arasinda T.C. Enerji Bakanliginca Almanya-Hamburg
Universitesi Mineraloji-Petroloji enstitiisinde PGM analizlerinin yapilmasi konusunda resmi olarak
gorevlendirilme ve sonrasinda TUBITAK tarafindan 20.01-14.04 2006 tarihleri arasida doktora sonrasi
arastirma bursu ile desteklenmistir. 2006 yilinda baslatilmis olan MTA Genel Midirligii MAT Dairesi
“Tirkiye Geneli Kromitit Olusumlarina Bagli PGE ve PGM’lerin Korelasyonu ve Petrolojisi adli proje
halen devam etmektedir.

ABSTRACT

The Tauride Ophiolite Belt is situated in southern Turkey. In this study the geochemical
character of chromitites and their content of platinum group elements (PGE) and
platinum group minerals (PGM) have been investigated from the Pozanti-Karsanti,
Pinarbasi and Mersin ophiolites. The Cr,O3 content, Cr# and Mg# of the chromitites
from these ophiolites range from 51 to 63 %, 0.65 to 0.81 and 0.60-0.68 respectively.
Beside this, they have low TiO, (< 0.27 wt%) contents. All chromite compositional data
of Tauride chromitites reflect the conditions of a derivation from boninitic type magmas
in a supra-subduction zone (SSZ) tectonic environment (Parlak et al. 1996; Parlak et al.
2002; Vergili, O. & Parlak, O. 2005).

Total platinum group element (PGE; Ir, Ru, Rh, Pt, Pd) concentrations of chromitites
from the Pinarbasi area range from 67.5 to 253 ppb. The PGE distribution of Pinarbasi
chromitites exhibits a negative slope in mantle normalised diagram. Their Pd/Ir ratio is
between 0.01-0.95 which may reflect a magma source which has a severely depleted
character. The total PGE values of Pozanti-Karsanti chromitites are between 38.2-2730
ppb and their Pd/Ir ratios are between 0.02 and 9. The bulk total PGE contents of
Mersin chromitites vary in between 105-204 ppb. Although most of the chromitite
samples from the Tauride Ophiolite Belt have negative slopes in mantle normalised
diagrams, one sample from the Pozanti-Karsanti ophiolite is unexpectedly PPGE-
enriched (Rh: 150; Pt: 1390 ve Pd: 832 ppb) and has a positive slope. The PPGE values
which are encountered in some chromitite samples from Pozanti-Karsant1 are among the
highest determined PGE values of chromitites in Turkey. The primary PGM inclusions
determined by electron microprobe are laurite, Ir-sulphide, and cuproiridsite in chromite
minerals of Pmarbasi chromitites. The PGM inclusions in Pozanti-Karsanti chromitites
are laurite, Ru-Os alloys and Os-Ir alloys. Laurite and Os-Ir alloys are identified as
primary inclusions in chromites of the Mersin. The chemical formula of laurites in
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Pinarbasi, Pozanti-Karsanti and Mersin chromitites are (Rugg1.0.85050.06-0.11)S2, (Rug.es-
0.70080.18-0.21)S2, and  (Ruyg 73.0.85050.12-022)S2 respectively. The chemical composition of
PGMs in Pmarbasi chromitites indicates presence of other sulphides and base metal
bearing [PGE-rich PGM phases besides laurite, and the lack of Os-Ir alloy during
chromite crystallization.

The geochemical character of chromitites in each of the three ophiolites and their PGE
distribution in mantle normalised diagrams reflect crystallization from severely depleted
boninitic magmas. It is suggested that the processes of mixing as a consequence of
relatively small batches of magmas at higher stratigraphic levels could play an
important role for enrichment of PPGE in the some chromitites with high Cr numbers
(Cr#>70) from Pozant1 Karsanti.

Keywords: geochemistry, chromitite, laurite, Ru-Os, Os-Ir alloys, Ir-sulphide,
cuproiridsite, Tauride Ophiolite Belt.
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Rutil iceren Berit Metaofiyoliti (Kahramanmaras, GDTiirkiye) Kromititleri
Icerisinde Ik Kez Gozlenen Pt-Fe Alasimlar1 ve Polifazli Pd-Pt-Te ve Pd-Sb-As
Mineralizasyonlari

Firstly Determined Pt-Fe Alloys, Polyphase Pt-Pd-Te and Pd-Sb-As Mineralizations In Rutile-
Bearing Chromitites From The Berit Metaophiolite (Kahramanmaras, SE Turkey)
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Calisma alan1 Dogu Toros ofiyolit kusagi igerisinde yeralmaktadir. Bu caligmada
Kahramanmaras kuzeyindeki Berit Metaofiyoliti (BM) igerisinde bulunan kromitit
yataklar1 incelenmistir. Tiim kaya¢ Platin Grubu Element (PGE) analiz verileri, BM
icindeki kromititlerin PPGE (Pt, Pd, Rh)’lerce zenginlesmis olduklarina isaret etmekte
olup, Pt icerikleri 10—1155 ppb (Pt/Ir oranlar1 3-106) arasinda ve Pd igerikleri 3-2518
ppb arasindadir (Pd/Ir oranlar1 1-230). Bu degerler simdiye kadar Tiirkiye
kromititlerinde kaydedilen en yiiksek PPGE degerleridir. Podiform tip kromititlerdeki
IPGE’lerce zenginlesmis drnekler mantoya gore normalize edilmis diyagramda negatif
egim gostermelerine ragmen PPGE’lerce zenginlesmis Ornekler pozitif egim
gostermektedirler.

IPGE’lerce zengin ylksek-Cr’li kromititler igerisinde tutulan PGM’ler (10-20pum)
kromit taneleri icerisindeki; laurit, irarsit, Ir-siilfid ve erlihmanit’e ait birincil
inkliizyonlardan olusmaktadir. BM’nin PPGE’lerce zengin kromititleri igerisinde c¢ok
fazli siilfit damlaciklar1 iginde ¢ok kiicik Pd-Pt-Te (merenskit, monseyit)
bulunmaktadir. Berit kromititlerinde ilk kez bu calisma ile Pd-Sb-As fazlar ile
NiFelrRhS ve Pt-Fe alasimlar1 da gdzlenmistir. Kromititlerdeki PGM’ler ¢ok yaygin
olarak pentlandit, kalkopirit daha az oranda pirit, pirotin, bornit ve nadiren altin gibi baz
metal siilfit mineralleri (<50 um) ile iligkilidir. PPGE’lerce zenginlesmis 6rneklerdeki
kompozit siilfit-PGM fazlar1 yiiksek-Al’li kromititler igerisinde tutulmaktadir. Berit
kromititleri igerisindeki silikat inkliizyonlar1 olivin, kalsik amfibol (pargasit, edenit,
tremolit), klinopiroksen (diyopsit) ve klorit’tir. Yiiksek Al-kromititleri icerisinde, rutil
minerallerinin kromit i¢inde inkliizyon halinde ve ayrica kromit taneleri arasinda
mevcut olduklar1 hem mikroskobik incelemeler hem de elektron mikroprob analizleri
sonucunda belirlenmistir. Berit kromititleri i¢inde en yaygin PGM’ler lauritler olup, tek
basina ya da irarsit veya erlihmanit ve silikat (klinopiroksen), Ni-siilfid ve bazen de Ru
oksit ile polifazli inkliizyonlar olusturmaktadir. Lauritlerin kimyasal formiilii Ruggs-
0.88080.03-0.22I10.03-0.1552>  dir. Kahramanmaras BMM kromititlerinin lauritleri genis
aralikta Os-Ru’nun birbirinin yerini almasi, bazen erlihmanitin varligi ve Os-Ir-Ru
alagimlarinin yoklugu ile karakteristiktir. Berit Metaofiyoliti (Kahramanmaras) yiiksek-
AT’li kromititler igerisinde tlilkemizde sira dis1 Pt-Fe alagimlari, Pd-Pt-Te ve Pd-Sb-As
icerikli minerallesmelerin varliginin saptanmis olmasi nedeniyle bu kromititler icindeki
PGM’lerin kokensel anlamlarinin ortaya konulmasina yonelik ¢aligmalara halen devam
edilmektedir®.
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Anahtar kelimeler: Pt-Fe, Pd-Pt-Te, Pd-Sb-As, Rutil, Kahramanmaras, kromitit, Berit
Metaofiyoliti, Giineydogu Tiirkiye.

*Bu ¢alisma 01.07-15.07.2005 tarihleri arasinda T.C. Enerji Bakanliginca Almanya-Hamburg
Universitesi Mineraloji-Petroloji enstitiisinde PGM analizlerinin yapilmas1 konusunda resmi olarak
gorevlendirilme ve sonrasinda TUBITAK tarafindan 20.01-14.04 2006 tarihleri arasinda doktora sonrasi
aragtirma bursu ile desteklenmistir. 2006 yilinda baslatilmis olan MTA Genel Miidiirliigi MAT Dairesi
“Tiirkiye Geneli Kromitit Olusumlarina Bagli PGE ve PGM’lerin Korelasyonu ve Petrolojisi adli proje
halen devam etmektedir.

ABSTRACT

The study area is located in the eastern Tauride ophiolite belt. Chromitite deposits
hosted the Berit Metaophiolite (BMM) in Kahramanmaras have been investigated in
this study. Bulk platinum-group element (PGE) data indicate that almost half of the
chromitites in the BM are enriched in PPGE, with Pt contents between 10—1155 ppb
(Pt/Ir: 3-106) and Pd contents between 3-2518 ppb (Pd/Ir ratios 1-230). These are
among the highest PPGE values for Turkish chromitites reported so far. The remaining
samples are enriched in the IPGE, with high Ru contents between 17-783 ppb and Pd/Ir
ratios between 0.01-0.7 and Pt/Ir ratios between 0.04-1.24. The IPGE enriched samples
display negative slopes in mantle normalised element ratio plots whereas PPGE
enriched samples from the podiform type chromitites exhibit positive slopes.

The PGM (10-15 pm) hosted by IPGE-rich high-Cr chromitites are primary inclusions
of laurite, irarsite, Ir sulphide and erlichmanite. Very small Pd-Pt telluride phases
(merenskyite-moncheite) are hosted by polyphase sulphide droplets in the PPGE-rich
chromitites of BM. Pd-Sb-As with NiFelrRhS and Pt-Fe alloys are also observed firstly
in this study from the Berit chromitites. In Kahramanmarag chromitites, the PGM are
most commonly associated with base metal sulphide minerals (<50 pm) such as
pentlandite, chalcopyrite, and to a lesser extent pyrite, pyrrhotite, bornite and rarely
gold. The composite sulphide-PGM phases in the PPGE-enriched samples are hosted by
high-Al chromitites. The silicate inclusions in Berit chromites are olivine, calcic
amphibole (pargasite, edenite, tremolite), clinopyroxene (diopside) and chlorite. Both
microscopic examination and electron microprobe analyses show that rutile occurs as
inclusions in chromite and also between chromite grains in high Al-chromitites. The
laurites are the most abundant PGM in the Berit chromitites forming single or polyphase
inclusions with irarsite or erlichmanite and silicate (clinopyroxene), Ni sulphide and
occasionally Ru oxide. The chemical formula of laurites are (Ruyg 64-0.88050.03-0.22110.03-
0.15)S2. They are characterized by a wide range of Os-Ru substitution, the occasional
presence of erlichmanite and a lack of Os-Ir-Ru alloys. Due to the presence of unusual
Pt-Fe alloys, Pd-Pt-Te and Pd-Sb-As minerals in the high-Al chromitites from the Berit
Metaophiolite (Kahramanmaras), these PGE-bearing chromitites are under further
investigations to clarify the distribution and genesis of the PGM*.

Keywords: Pd-Pt-Te, Pd-Sb-As, Rutile, Kahramanmaras, chromitite, Berit
Metaophiolite, southeastern Turkey
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Etili (Canakkale) Giineyindeki Volkanik ve Pliitonik Kayalarin Petrografisi ve
Jeokimyasi

Petrography and Geochemistry Of The Volcanic and Plutonic Rocks In The South Of Etili
(Canakkale)

~ Oya TURKDONMEZ ve Mustafa BOZCU
Canakkale Onsekiz Mart Universitesi, Miihendislik Mimarlik Fakiiltesi, Jeoloji Miih. Boliimii, 17020, Canakkale
o_turkdonmez@comu.edu.tr; mbozcu@comu.edu.tr
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Caligma alani, Biga Yarimadasi’nda Kazdag yiikseliminin kuzeyinde Etili ¢evresinde
yer alir. Biga Yarimadasi’nda Eosen’den Pliyosen’e kadar farkli donemlerde aktif
olmus magmatizmanin pliitonik ve volkanik iriinleri bir arada ve yaygin olarak
bulunmaktadir. Bu ¢aligmada Etili giineyinde yer alan Ag1 dag1 ve ¢evresindeki pliitonik
ve volkanik kayaclarin jeolojik konumlari ile petrografik ve jeokimyasal ozellikleri
aragtirilmustir.

Inceleme alanindaki pliitonik kayaglar petrografik calismalar dogrultusunda ¢ogunlukla
graniiler ve porfiritik dokulu olup, plajioklas, K-feldispat, amfibol (hornblend), biyotit
ve kuvars mineralerini igerir. SiO; — Na,0O+K,0 diyagraminda granit, granodiyorit ve
kuvars diyorit bilesimindedirler. Volkanik kayaglarda ise bu durum bazaltik traki
andezitten riyolite kadar degismekte ve bazaltik trakiandezit, bazaltik andezit, traki
andezit, andezit, trakit, dasit ve riyolit bilesimlerde goriilmektedir. Pliitonik ve volkanik
kayaglarin SiO; — Na,0O+K,0 degisim diyagramlarinda ( toplam alkali-silika = TAS)
subalkali alanda yer aldiklar1 goriiliir. Na,O+K,O - FeO - MgO (AFM) iicgen
diyagraminda ise orneklerin ¢ogu kalkalkalen alanda bulunmakta ve kalkalkalen trend
gostermektedir. Ayrica pliitonik ve volkanik kayaclarin SiO, degerine karsi TiO,,
AL Os;, Fe,03, MgO, CaO, MnO, Na,O degerlerinde giiglii negatif korelasyon ve buna
karsin, K,O degerinde ise giiclii pozitif korelasyon gostermesi fraksiyonel kristallesme
stireclerini yansitir.

Inceleme alanindaki pliitonik ve volkanik kayalarin majér element, iz element ve nadir
toprak elementleri sonuglarina dayanarak, bu kayaclarin olusumunda fraksiyonel
kristallesmenin yan1 sira kabuksal kirlenme gibi magma karigim siireglerinin de etkili
oldugu belirtilebilir.

Anahtar Kelimeler: Etili, Petrografi, Jeokimya, Biga Yarimadasi

ABSTRACT

In this study, focus was given to petrographic and geochemical features and geological
settings of plutonic and volcanic rocks around Agidagi, in the south of Etili, in the north
of Kazdag mountain range, Biga Peninsula, NW Turkey.

Plutonic rocks in the study area have granular and porphyritic textures and consist of
plagioclase, K-feldspar, amphibole (hornblende) biotite and quartz minerals. In the

Si0,-Na,O+K,0 diagram they show granite, granodiorite and quartz diorite
compositions. In this diagram volcanic rocks show different composition ranging from
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basaltic trachyandesite to rhyolite through basaltic trachyandesite, basaltic andesite,
trachyandesite, andesite, trachyite, dacite and rhyolite compositions. In variation
diagrams of plutonic and volcanic rocks fall into subalkaline area. Na,0O+K,O - FeO —
MgO (AFM) ternary diagram most of the samples indicate calc-alkalen trend. SiO,
versus in TiO,;, Al,Os, Fe,0O3, MgO, CaO, MnO, Na,O values show strong negative
correlation, and in contrast, in K,O values strong positive correlation with SiO, indicate
fractional crystallization processes.

Results of major elements, trace elements and rare earth elements of plutonic and
volcanic rocks can be related to fractional crystallization as well as magma mixing

processes and crustal contamination.

Keywords: Etili Petrography, Geochemistry, Biga Peninsula
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Erken Miyosen Yash Karaboldere Kalderasi’nin (Usak, Bati Anadolu)
Volkanolojik Evrimi ve Stratigrafik Ozellikleri

Preliminary Results On Volcanological Evolution and Stratigraphical Properties Of The Early
Miocene Karaboldere Caldera (Usak, Western Anatolia)

‘ Ozgiir KARAOGLU ve Cahit HELVACI .
'Dokuz Eyliil Universitesi, Mithendislik Fakiiltesi, Jeoloji Miihendisligi Bolimii Tinaztepe Kampiisii/Buca-izmir
ozgur.karaoglu@deu.edu.tr, cahit.helvaci@deu.edu.tr
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Karaboldere volkani1 Usak ili’nin 10 km kuzeydogusun’da, KD-GB uzanimli Usak-Giire
havzasinda yer almaktadir. Bu havzadaki volkanizmaya ait ilk {iriinler (tuff seviyeleri),
tabanda Erken Miyosen yasli Hacibekir Grubu (aliivyal fan ve fliiviyo-golsel ¢okeller)
ile giriklik sunmaktadir. Karaboldere volkanizmasi piroklastik akma tirlinleri ile baglar.
Volkanizma’nin tabaninda yer alan ignimbiritler, volkanin gilineyinde ve
giineydogusun’daki proksimal kesimlerde daha ¢ok dikkat ¢cekmektedir. Kalinligi 6
m‘yi agmakta olup maksimum pomza tane biiyiikliikleri 35 cm’ye kadar ulasmaktadir.
Pomza igerigi ¢ok zengin bu piroklastik akist uyumlu olarak blok-kiil akiglar1 (yer yer
pomza’ca zengin tiif seviyeleri iceren) ve daha sonra andezit bloklarinin baskin oldugu
orta seviye izlenmektedir. Son olarak seyrek sekilde andezitik bloklar1 igeren tiif
seviyesi gozlenir. Blok-kiil akmalar1 volkanin giliney-giineydogu bdlgelerinde yer yer
volkanik kiitle akmalar1 (debris flows) ile beraber gozlenmektedir. Blok-kiil akisi
calisma sahasinin batisinda maksimum 7 m iken giliney kesimlerinde 28 m kalinliga
ulagmaktadir. Karaboldere’nin dogu kenarinda blok-kiil akislarinin ardindan yaklasik 3
m kalinliginda pomza destekli tiif seviyesi, pomzaca zengin diisiik pekisme dereceli
farkli bir ignimbiritik seviyeye gecis gosterir. Ilk saha verileri dogrultusunda bu
piroklastik akislardan blok-kiil akmalarinin andezitik dom ¢dkmesi ile olusabilecegi;
ignimbiritlerin ise piiskiirme kolonu c¢okmesi ile kaldera olusumunu tetikledigi
diistiniilmektedir. Glinlimiizde kaldera 6zelligini yitiren morfolojinin ancak dogu kenar1
gbzlenebilmektedir. Piroklastik akislarinin ardindan uyumlu olarak yer yer ¢ok kalin
andezitik lavlar gelmektedir. Bu andezitik lavlar, Karaboldere volkan konisinin
¢okiislinlin ardindan bu volkanizmaya ait gozlenebilen ilk lav iiriinleridir. Bu evrenin
ardindan ikinci evre KB-GD dogrultulu bir kirik sistemiyle iligkili lav akmalar ile
tanimlanir. Ikinci evrede Erenler Tepe eteklerinde bazalt ve andezitleri, Agircanin Tepe
eteklerinde dasitleri ve son olarak Karaboldere volkaninin en yiiksek kesimlerini
olusturan Dis Kaya mevkiinde riyolitik lavlar gozlenmektedir. Ilk saha verilerinden
hareket caligma alanindaki bazi karakteristik volkanik iiriinlerin varligi Erken Miyosen
yasli Hacibekir grubunun c¢okelimi silirecinde bir kaldera yapist olusumunu
desteklemektedir.

Anahtar kelimeler: Usak-Giire havzasi, Karaboldere volkanizmasi, Piroklastik akiglar

Bu galisma 2005.KB.FEN.053 no’lu D.E.U Bilimsel Arastirma Projeleri Baskanligi tarafindan
desteklenmektedir
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ABSTRACT

Karaboldere volcano is located about 10 km northeast of Usak in NE-SW trending
Usak-Gtire basin. Initial volcanic products in Usak-Giire basin (tuff levels) display
interfingering with Early Miocene Hacibekir group (aluvial fan and fluvio-lacustrine
deposits). Karaboldere volcanism commences with pyroclastic flow deposits. Initial
ignimbrite deposits which took place at the base level of volcanism, observed at
proximal area of south and southeast of the volcano. The ignimbrite, whose thickness
exceeding 6 m locally, the size of pumice fragments reaches a maximum of 35 cm.
Upward in the succession pumice-rich the pyroclastic flows are covered by the block
and ash flows (pumice-rich tuff level locally) and are followed by the dominantly
andesitic blocks. Finally these pyroclastic unit is terminated by tuff level, sporadically
consisting andesitic blocks. Block and ash flows are sighted by debris flow deposits at
south-southeast of the volcano. The thickness of block and ash flow deposits reach up to
7 m at south of the study area, wheras is 28 m at the southeastern area. Ensuing block
and ash flows at eastern flank of the Karaboldere, tuff level is supported by pumice
fragments which is 3 m thick, displays transition to a distinct ignimbritic level. On the
basis of the preliminary evidence from the study area, block and ash flows have been
envisaged by andesitic dome collapse whereas ignimbrite flows trigger the caldera
occuring by eruption cone collapse. Recently, flank of the caldera which has been
deceived the morphology are hardly observed. Andesitic lavas proceeding the
pyroclastic flows which is locally quite thick, are conformably deposited.
Aforementioned andesites are the initial lavas which are belong the Karaboldere
volcanism following onset of the caldera. Ensuing these period, the latter period is
identified by lava flows constructing by NW-SE trending zone of weakness. Occurrence
of andesite and basalt around Erenler Tepe, dacites around Agircanin Tepe and finally
rhyolitic lavas at Digkaya vicinity are took place on the upper end of northeastern rim of
the caldera during the latter period. On the basis of the preliminary results the some
characteristic volcanic products exposed within the study area may support the
existence of a caldera structure formed during the depositon of the Early Miocene
sedimentation of Hacibekir group.

Keywords: Usak-Giire basin, Karaboldere volcanism, Pyroclastic flows
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Komiirhan Kopriisii (Baskil-Elazig) Kuzeyindeki Volkanik Kayac¢larin
Kokeni

Origin Of The Volcanic Rocks Cropping Out In The North Of The Komiirhan Bridge
(Baskil-Elazig)
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Bu c¢aligmada, Komiirhan kopriisii (Baskil-Elazig) kuzeyinde yiizeyleyen volkanik
kayaglar, birimin Komiirhan ofiyoliti ile olan iliskisini ortaya koymak amaciyla
jeokimyasal, petrografik ve jeolojik Ozellikleri bakimindan incelenmistir. K&miirhan
ofiyoliti dogu Toroslarda Neotetis okyanusal kabugunun kalintilarindan birini temsil
etmekte olup Hazar goli batisinda dogu-batt uzanimli  bir kusak seklinde
ylizeylemektedir.

Inceleme alaninda yiizeyleyen volkanik kayaglar yaklasik olarak dogu-bati uzanimli bir
kusak boyunca yer almaktadir. Birim kalinlig1 yaklasik 750 metre olan ve ardalanma
gosteren volkanik ve sedimanter birimler ile temsil edilmektedir. Volkanik kayaglar
tabanda Komiirhan ofiyolitine ait pliitonik kayaglarla kuzeye dalimli keskin bir tektonik
dokanaga sahip olup birime ait kayaclar Baskil granitoyidi tarafindan kesilmektedir.
Masiv ve tabakali yap1 sunan birim litolojik olarak yastik lavlar (~53 m),, lav bresleri (~9
m), Masiv lav akintilar1 (~334 m), volkanojenik kumtasi, camurtasi ve volkanik
kirintililar1 igeren moloz akintilart (~155 m), silisifiye tif (~2 m), camurtasi-pelajik
kiregtas1 ardalanmasi (~5 m), kolon debili lav akintilar1 ve asidik lav akintilarindan
olugsmaktadir. Birim bazalt, bazaltik andezit, andezit, riyodasit ve dasitten olusan genis
spektrumlu bir kaya toplulugu ile temsil edilmektedir.

Bazaltlar amigdaloidal, entersertal, hyalomikrolitik porfiritik ve mikrolitik porfiritik
dokular1 sunmakta, plajiyoklas ve piroksen fenokristallerinden olusan lavlar baskindir.
Andezitler amigdaloidal, hyalomikrolitik porfiritik ve mikrolitik porfiritik dokular
sergilemekte, plajiyoklas ve amfibolce zengin lavlardan olugmaktadir. Riyodasitler
mikrolitik porfiritik ve mikrograniiler porfiritik dokular gostermekte ve plajiyoklasca
zengin lavlarla temsil edilmektedir. Plajiyoklaslar hem fenokristaller halinde hemde
hamur igerisinde mikrolitler seklinde goriilmektedir. Dasitler ise hyalo-porfiritik ve
amigdaloidal dokular gdstermekte, ince taneli matriks igerisinde yer alan zonlu
plajiyoklaslar ve korrode kuvarslar baskindir.

Bu volkanik kayaclar daha once kalk-alkalen bilesimli Baskil intriizif kayaglarinin
yilizey eslenikleri olarak degerlendirilmistir. Volkano sedimanter kayaglarin lavlarla
aratabakali olarak olusumlari, volkanik kayaclarin ana ve iz element jeokimyalari,
olduk¢a genis spektrumlu kaya¢ toplulugundan olusmalar1 (bazalttan riyodasite) bu
toplulugun kuzeye dalimli bir okyanus i¢i dalma batma zonu {izerinde ge¢ Kretase’de
olusan bir volkanik yayin {ist seviyelerini temsil ettigini gostermektedir .

Anahtar Kelimeler: Elazig, Komiirhan, Ofiyolit, Volkanik, Yastik lav.
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ABSTRACT

In this study, the volcanic rocks from the northern part of the Kémiirhan bridge (Baskil-
Elazig) have been investigated in terms of their geochemical, petrographical and
geological charecteristics, for pointing out the relations between this unit and the
Komiirhan ophiolite. The Komiirhan ophiolite is one of the Neotethyan oceanic crustal
remnants from the eastern Taurides, crops out as an east-west trending belt to the west
of the Lake Hazar.

The volcanic rocks crop out along an approximately east-west trending belt in the
region. It is represented by alternations of volcanic and sedimentary rock units and has a
thickness of c. 750 m. At the base, the volcanic section has a sharp north dipping
tectonic contact with the plutonic rocks of the Kémiirhan ophiolite, and is intruded by
the Baskil granitoid. Massive to stratified lithologies of the volcanic section are pillow
lavas (~53 m), lava breccias (~9 m), massive lava flows (~334 m), debris flow (~155 m),
including alternations of volcanogenic sandstone mudstone and volcanic clasts,
siliceous tuff (~2 m), mudstone-pelagic limestone alternations (~5 m), columnar jointed
lava flows and acidic volcanic lava flows. This section are characterized by a wide
spectrum of rocks such as: basalt, basaltic-andesite, andesite, rhyodacite and dacite.

The basalts display amygdaloidal, intersertal, hyalomicrolitic porphyritic to microlitic
porphyritic textures and are dominated by plagioclase and pyroxenephyric lavas. The
andesites show amygdaloidal, hyalomicrolitic porphyritic to microlitic porphyritic
textures and are plagioclase and amphibolephyric lavas. The rhyodacites display
microlitic porphyritic to microgranular porphyritic textures, and are represented by
plagioclasephyric lavas. Plagioclase is seen either as phenocrysts or as microliths within
the matrix. Dacites show hyalo-porphyritic to amygdaloidal textures and are dominated
by zoned plagioclase and corroded quartz set in a fine-grained matrix.

These volcanic rocks have been previously regarded as extrusive equivalents of the
Baskil intrusive body, which is calc-alkaline in composition. The nature of the volcano-
sedimentary units interbedded with the lavas, the major and trace element geochemistry
of the volcanic rocks, as well as their wide compositional range (from basalt to
rhyodacite) suggest that this assemblage represents the upper levels of an intra-oceanic
volcanic arc formed above of north-dipping subduction zone during Late Cretaceous
time.

Keywords: Elazig, Komiirhan, Ofiyolit, Volcanic, Pillow lava.
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[zmir-Ankara Kenet Zonundaki Suprasiibdiiksiyon Ofiyolitleri: Petrolojisi,
Mineral Kimyasi ve Tektonomagmatik Ortam

The Suprasupduction Zone Ophiolites From Izmir- Ankara Suture Zone: Petrology, Mineral
Chemistry and Tectonomagmatic Setting
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Laurasia ile Gondwana’'nin arasindaki kuzey Neotetis Okyanusunun kapanmasi ile
olusan Izmir-Ankara-Erzincan Kenet Zonu (IAEKZ), Izmir’in kuzeyinden baslar,
Ankara’ya kadar devam eder. Ankara-Cankir1 arasinda dirsek yaparak Erzincan’in
kuzeydogusundaki Sevan-Akera Zonu’na kadar uzanir. Bu kenet zonunda ekay dilimleri
olarak cogunlukla Anatolid-Torid Platformu’un iizerine itilmis Ust Kretase ofiyolitleri
bulunur. Alpin Orojenez Kusaginda yer alan bu ofiyolitler, Neotetis Okyanusu’nun
kuzey kolunun giiniimiizdeki kalintilaridir.

IAEKZ’nun bat1 tarafinda (Izmir-Ankara béliimii), Orhaneli-Harmancik (Bursa),
Tavsanli (Kiitahya), Indnii-Dagkiiplii-Mihaliccik (Eskisehir) Ofiyolitleri bulunur.
Orhaneli Ofiyoliti, manto-kabuk gecis zonunu temsil etmektedir. Cogunlukla kiimiilat
peridotitlerden ve ¢ok az katmanli gabrolardan olugmaktadir. Harmancik ve Tavsanh
Ofiyolitinde genellikle tiiketilmis {ist mantoyu temsil eden serpantinlesmis harzburjitik
tektonitler gozlenir. Dagkiiplii Ofiyoliti, eksikli ve ters istiflenme sunar. Okyanusal
kabuga ait mafik-ultramafik kiimiilatlarin {izerinde tektonik dokanakla manto
peridotitleri bulunur. inénii’de yiizeyleyen ofiyolitik kayaglar, eksiksiz dizi ve diizenli
bir i¢ yap1 sunar. Cogunlukla manto harzburjitlerinden olusan tektonitler, izole diyabaz
dayklar1 ve pegmatitik gabrolar tarafindan kesilir. Okyanusal kabugun kiimiilatlari,
tektonitlere nazaran daha az mostra verir. Levha diyabaz dayklari, blokumsu ayrigmali,
sert, masif kiitleler seklinde izlenmistir. Yastik yapili spilitik bazaltlar ile ofiyolitik
dizinin ortli kayaglar1 olan radyolaritler ve pelajik kirectas1 bloklar1 ofiyolitik melanj
icerisinde yer alir. Sivrihisar’in  kuzeybatisinda bulunan ofiyolit napindaki
sepantinlesmis ultramafitlerde, bindirmeye bagli deformasyon hatlar1 boyunca, listvenit
ve laterit gibi ikincil alterasyon zonlari gelismistir. Ofiyolit napmin altinda ince bir
seviye sekilde granat amfibolit, amfibolit ve amfibolsisti iceren taban metamorfitleri
bulunmaktadir. Mihaligcik Ofiyolitinin manto dunitleri igerisinde tenorii yiiksek Cr
yataklar1 mevcuttur.

Kiimiilat gabrolar ve izole diyabaz dayklari, zeolit-yesilsist fasiyesindeki okyanus tabani
metamorfizmasma maruz kaldiklar1 i¢in Th disindaki LIL elementleri (Rb, Ba, K, Sr)
degisken degerlere sahiptir. HFS (Ti, Nb, Zr, Y, Yb) degerleri, MORB’a gore negatif
anomali sunar. Gabrolarda Nb/Y orani, 0.02-0.5 arasinda iken diyabazlarda 0.01-0.5dir.
Mafik kayaclarin REE dagilimlar1 da durayli element icerikleri gibi dalma-batma
zonunda gelisen ada-yay1 toleyit ve/veya boninit-benzeri magmayi isaret etmektedir.
Suprasiibdiiksiyon (HOT-tipi) manto peridotitlerde (%MgO=37-42) bulunan saginimli
kromit kristallerinde Cr# degeri 0.40-0.73, Mg# degeri ise 0.42-0.64 arasindadir. Masif
kromititlerde bu degerler sirasiyla 0.78-0.83 ve 0.58-0.70’dir. Kromit kristallerinin
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%Ti0, igerikleri c¢ok disiiktiir (0.04-0.22). Peridotitlerdeki olivinler, yiiksek
magnezyumlu forsterit (Fogjo3) olup ortopiroksenler enstatittir (Engs.gz). Verlitlerdeki
klinopiroksen kristalleri, demir igerigi diisiik, kalsiyum ve magnezyum igerigi yiiksek
diopsittir (Enss.s3sWos.49Fs36). Kaya¢ ve mineral kimyasina gore, IAEKZ’nun bati
tarafindaki ofiyolitlerin dalma-batma zonunda, erken yay veya yayOnii ortaminda
olustugu sdylenebilir.

Anahtar Sozciikler: manto peridotitleri, mafik-ultramafik kimiilatlar, okyanusal
kabuk, HOT, dalma-batma/suprasiibdiiksiyon zonu, Neotetis okyanusu, [AEKZ

ABSTRACT

The Izmir-Ankara-Erzincan Suture Zone (IAESZ) formed as a result of the closure of
northern Neotethyan Ocean starts from northern Izmir and continues to Ankara. This
suture zone bends between Ankara and Cankiri, and arrives to Sevan-Akera Suture
Zone in the northeastern part of Erzincan. The Upper Cretaceous ophiolites in IAESZ
have generally been emplaced as imbricated thrust sheets onto the Anatolide-Tauride
Platform. These ophiolites found within Alpine Orogene Belt are remnants of the
northern branch of the Neotethyan Ocean.

The Orhaneli-Harmancik (Bursa), Tavsanli (Kiitahya), Indnii-Dagkiiplii-Mihaligcik
(Eskisehir) ophiolite slices are observed in the western part of IAESZ (Izmir-Ankara
segment). Orhaneli ophiolite represents the transition of mantle-crust. It consists mainly
of cumulate peridotites and less layered gabbros. The serpentinized harzburgites of
depleted upper mantle tectonites are mostly observed in Harmancik and Tavsanl
Ophiolites. Dagkiiplii Ophiolite displays dismembered and inverted successions. The
mantle peridotites tectonically place onto mafic-ultramafic cumulates of oceanic crust.
Inénii ophiolitic rocks exhibits complete suite and an ordered sequence. The mantle
harzburgites are cut by isolated diabase dykes and pegmatitic gabbros. The mafic-
ultramafic cumulates crop out less than mantle harzburgites.The blocky, hard and
massive diabase dykes are found as sheeted dyke complex. The blocks of pillow lavas,
radiolarites, pelagic limestones are encountered within ophiolitic melange. The
listwenites and laterites have formed by hydrothermal alteration of serpentinized
ultramafites along tectonic contacts related to the overthrusting of ophiolite slices in the
northwestern Sivrihisar. There is a thin sliver of metamorphic sole rocks along the base
of Sivrihisar Ophiolite with garnet amphibolites, amphibolites and amphibolschists. The
high chromium deposites have formed in the host mantle dunites of Mihaligcik
Ophiolites.

The isolated diabase dykes and cumulate gabbros underwent ocean floor-type
metamorphism at zeolite-greenschist conditions have variable values of Rb, Ba, K, Sr
(LILE), except Th element. HFS (Ti, Nb, Zr, Y, Yb) elements display negative
anomalies relative to MORB. The Nb/Y ratios (<0.5) of mafic rocks (diabases, gabbros)
and normalized REE pattern indicates the magmatic sources with island-arc tholeiite
(IAT) and/or boninite-like characters. Suprasubduction (HOT)-type mantle peridotites
(Mg%= 37-42) in IAESZ contain disseminated chromite crystals with Cr# (0.40-0.73)
and Mg# (0.42-0.64). Massive chromitites have higher Cr# (0.78-0.83) and Mg# (0.58-
0.70). The chromite crystals have very low TiO; (0.04-0.22). The olivine crystals from
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the peridotites are forsterite rich in magnesium (Fogj.93) while orthopyroxenes are
enstatite (Engsgp). The clinopyroxene crystals from wehrlites are calcium and
magnesium rich and iron in poor (Engs.s3Woaz49Fs36) as diopsite. The chemical
composition whole rock and Cr spinel suggest that the investigated ophiolites in the
western part of IAESZ formed in prearc/early arc or forearc environment in
suprasubduction zone setting.

Keywords: mantle perdotites, mafic-ultramafic cumulates, oceanic crust, HOT,
suprasubduction zone, Neotethyan ocean, IAESZ
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Kizildag (Hatay) ve Tekirova (Antalya) Ofiyolitlerindeki Kabuk Birimlerini
Olusturan Farkhh Magma Gelisimlerinin Jeokimyasi ve Tektonik Ortami, Giiney
Tiirkiye

Geochemistry and Tectonic Environment Of Diverse Magma Generations Forming The Crustal
Units Of The Kizildag(Hatay) and Tekirova (Antalya) Ophiolites, Southern Turkey

Utku BAGCI' ve Osman PARLAK’
'Mersin Universitesi, Jeoloji Mithendisligi Boliimii, 33342 Ciftlikkdy-Mersin
*Cukurova Universitesi, Jeoloji Mithendisligi Boliimii, 01330 Balcali-Adana
bagciu@mersin.edu.tr; parlak@cukurova.edu.tr
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Kizildag (Hatay) ve Tekirova (Antalya) ofiyolitleri Neotetis okyanusunun giiney koluna
ait Ge¢ Kretase yasl okyanusal litosfer kalintilar1 olarak Arap ve Toros platformlar
tizerinde tektonik dokanakla yer almakta ve tabandan tavana dogru (tektonitler,
ultramafik-mafik kiimiilatlar, izotrop gabro, levha dayk kompleksi, plajiyogranit,
volkanikler ve ortii sedimanlari) tam bir istif sunmaktadirlar.

Her iki ofiyolit masifindeki kiimiilat kayaclarin ana-iz element icerikleri ve mineral
fazlarinin kimyasal 6zellikleri bu kayaglarin okyanus i¢i dalma batma zonu iizerinde
olustuklarini gostermektedir. Ayrica bu ofiyolitlere ait izole dayk, levha dayk, izotrop
gabro ve volkanik kayaclara ait jeokimyasal veriler de dalma-batma ile iliskili bir
tektonik ortami isaret etmekte okyanusal kabugun biiyiik bir kismimin ada yayi toleyitik
(IAT) magmadan tiiredigini gostermektedir. Bunun yaninda her iki ofiyolite ait bazi
kabuksal kayaclarin (volkanikler, levha dayklari, izotrop gabrolar ve izole dayklar)
jeokimyasal Ozellikleri, kayaclarm MORB’a gore oldukca tiiketilmis bir kaynaktan
gelistigine ve boninitik magmadan tiirediklerine isaret etmektedir.

Biitiin jeokimyasal caligmalar, Kizildag (Hatay) ve Tekirova (Antalya) ofiyolitlerinin
ada yay1 toleyitinden boninite dogru devamli tiiketilen bir manto kaynagindan
beslenerek Neotetisin giiney kolunun Geg¢ Kretase’de kapanmasi esnasinda yay Onii
ortamlarda olustuklarini isaret etmektedir.

Anahtar Kelimeler: Dalma-batma zonu iistii, ada yay1 toleyitleri, boninit, yay-onii,
Tiirkiye

ABSTRACT

Kizildag (Hatay) and Tekirova (Antalya) ophiolites obducted onto the Arabian and
Tauride platforms are the remnants of Late Cretaceous oceanic lithosphere of the
southern branch of Neotethys and display a well-preserved ophiolite pseudostratigraphy
in an ascending order: mantle tectonites, ultramafic-mafic cumulates, isotropic gabbros,
sheeted dike complex, plagiogranite extrusives and associated sediments.

Major-trace element contents of the cumulate rocks and the mineral chemistry of the

cumulus phases indicate that the both ophiolite formed in a intraoceanic supra-
subduction zone tectonic setting. Moreover the geochemistry of the isolated dikes,
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sheeted dike complex, isotropic gabbro and volcanic rocks support their subduction
related origin and most part of the oceanic crustal units derived from an island arc
tholeiitic (IAT) magma. Beside this, some crustal rocks from both ophiolites (volcanics,
sheeted dikes, isotropic gabbros, isolated dikes) are attributed to melting of highly
depleted source relative to MORB and suggest boninitic magma genesis. Some of the
isotropic gabbros in Tekirova (Antalya) ophiolite display alkaline character and
geochemically similar to the with in plate alkaline basalts.

All the geochemical evidence suggests that the oceanic crustal rocks of the Kizildag
(Hatay) and Tekirova (Antalya) ophiolites were generated from progressive source
depletion from island arc tholeiites (IAT) to boninites and formed in a fore-arc tectonic

setting during the closure of the southern branch of the Neotethys in Late Cretaceous.

Key words: Suprasubduction zone, island arc tholeiite, boninite, fore-arc, Turkey
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Siiphan Stratovolkani’min Bazaltik Traki-andezitik Lavlarinin Mineralojik-
Petrografik ve Jeokimyasal Ozellikleri

Mineralogical, Petrographical and Geochemical Properties of Basaltic-Trackyandesitic Lavas
from Suphan Stratovolcano

Yavuz OZDEMIR', Nilgiin GULEC' ve A. Umit TOLLUOGLU?
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*Yiiziincii Y1l Universitesi, Jeoloji Miihendisligi Bolimii
yozdemir@metu.edu.tr, nilgun@metu.edu.tr, tollu@yyu.edu.tr
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Vangoli’nlin Kuzeyinde yer alan Siiphan Stratovolkani 4050m ytiiksekligi ile Dogu
Anadolu’da yer alan Kuvaterner yash volkanlarin en Onemli iiyelerinden biridir.
Stratovolkanin volkanolojik gelisimi yapilan 6ncel arazi ¢aligmalari sonucu koni 6ncesi
evre, koni olusum evresi ve geg evre olmak iizere 3 ana saftha olarak belirlenmistir. Koni
oncesi evre volkanin kuzey, bati ve dogusunda yer alan lavlar ile, koni olusum evresi
volkana buglinkii morfolojisini veren lavlar ve volkanin etrafinda gelisen domlar ile, ge¢
evre ise volkanin gliney ve kuzeyinde lokal ¢ikig noktalarina bagli olarak gelisen lavlar
ile karakterize edilmektedir. Bu ¢alisma volkanin gelisiminde rol oynayan farkli
evrelerde( koni Oncesi ve ge¢ evre) meydana gelen bazaltik traki-andezitik lavlarin
mineralojik-petrografik ve jeokimyasal 6zelliklerini konu almaktadir.

Her iki evrede meydana gelen lavlarin mineralojik bilesimini plajiyoklaz+olivin+
klinopiroksen fenokristalleri olusturmaktadir. Intersertal, glomeroporfirik, seri poikilitik
ve akma dokularinin gézlendigi lavlarin volkanik hamurunu ise plajiyoklaz mikrolitleri,
klinopiroksen mikrokristalleri ve volkan cami olusturmaktadir.

Sodik ozellikler sunan lavlar alkali - subalkali sinirinda yeralmaktadirlar. Lavlarin
MORB’ a normalize edilmis iz element diyagramlari volkanitlerin LIL ve HFS
elementlerce zenginlestigini gostermektedir. Bu zenginlesme K, Rb, Ba, Th gibi LIL
elementlerde HFS elementlere gore daha belirgindir. HFS elementlerden Nb, Ta ve
Ti’da belirgin negatif anomali goze ¢arpmaktadir. Volkanitlerin kondritlere normalize
edilmis iz element diyagramlar1 ise lavlarin LRE ve HRE elementler bakimindan
zenginlestigini bu zenginlesmenin LRE elementlerde daha fazla oldugunu ortaya
koymaktadir ( La/Yb= 7.02-7.72). Lavlarm ¥'Sr/*°Sr oranlar1 0.705939-0.706667
arasinda 'Nd/"**Nd oranlar ise 0.512588-0.512785 arasinda degismekte ve OIB i¢in
tipik olan izotop bilesimlerine benzerlik sunmaktadir.

Jeokimyasal ve izotopik bilesimler beraber ele alindiginda Siiphan volkaniklerinin eski
bir dalma-batma siirecinin etkisini tagiyan zenginlesmis bir mantodan tiiremis oldugu

diistiniilmektedir.

Anahtar Kelimeler; Dogu Anadolu, Siiphan Stratovolkani, bazaltik-trakiandezit,
jeokimya
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ABSTRACT

Siiphan Stratovolcano, located to the north of the Lake Van is one of the most important
Quatarnary volcano in eastern Anatolia with its 4050 m high elavation. Volcanological
evolution of the stratovolcano is subdivided into three major evolutionary stages, as pre
- cone stage, cone - building stage and late - stage based on field studies. Pre-cone stage
is characterized by the lavas which are exposed at the northern, western and eastern
parts of the volcano, products of the cone-building stage are responsible for the recent
morphology of stratovolcano and domes around the volcano, and lavas of the late stage
are exposed as secondary eruption centers at the northern and southern parts of the
Siiphan Stratovolcano. This study is concerned with the mineralogical — petrographical
and geochemical properties of basaltic trachyandesitic lavas produced during different
evolutionary (pre cone stage and late stage) stages.

Basaltic trachyandesitic lavas of both stages consist mainly of plagioclase + olivine +
clinopyroxene phenocrysts. Plagioclase microlites, clinopyroxene microcrysts and glass
form the groundmass displaying intersertal, glomeroporphyritic, seriate, poikilitic and
flow textures.

The lavas have sodic properties and are transitional between alkaline and calcalkaline
character. MORB normalized spider diagrams reveal enrichment of volcanics in LIL
and HFS elements relative to MORB. This enrichment is more pronounced in LIL
elements such as K, Rb, Ba and Th. MORB normalized patterns also show negative
anomalies in Nb, Ta and Ti. Chondrite-normalized REE patterns reveal enrichment of
LRE elements over HRE elements ( La/Yb=7.02-7.72). ¥'Sr/**Sr and '**Nd/"**Nd ratios
range between 0.705939-0.70666, and 0.512588-0.512785, respectively, and display
similarity to the isotopic compositions of OIB.

Geochemical and isotopic compositions of the lavas collectively indicate that volcanics
were derived from an enriched mantle source bearing the effects of a previous

subduction process.

Keywords: FEastern Anatolia, Siiphan Stratovolcano, basaltic trachyandesite,
geochemistry
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Kopriibas1 (Manisa) Uranyum Cevherlesmesinin Mineralojik ve Petrografik
Incelenmesi

Mineralogical and Petrographical Investigation Of Képriibasi (Manisa) Uranium
Mineralization

Hiilya KACMAZ ve Eran NAKOMAN
Dokuz Eylul Universitesi, Miihendislik Fakiiltesi, Jeoloji Miih.i BSliimii, Tinaztepe Kampiisii, 35160, Buca—izmir.
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07/
Kopriibast uranyum cevherlesmesi konglomera ve kumtaglar1 ile ara tabakalanma
gosteren ince ¢amur, silt, kil taslarindan olugsmus Neojen akarsu sedimentleri

icerisindedir. Sedimentler basenin kenar kisimlarindaki metamorfik kayaclardan
tiiremistir.

Cevherlesme esasen c¢alisma alaninda yaygin olarak gorilen kumtast ve
konglomeralardan olugmus diizeylerdedir. Bununla birlikte, baz1 ¢gamurtasi diizeylerinde
az miktarlarda da olsa uranyum cevherlesmesine rastlanmistir. Makroskobik uranyum
cevher mineralleri kumtaslar1 ve konglomeralar icerisinde yesil ve sar1 yesil renkleri ile
ciplak gozle gorilebilirken, mikroskobik uranyum cevher mineralleri kumtasi ve
konglomeralar icerisindeki gozeneklerde saginmis halde ultraviyole 1sik altinda
kolaylikla goriilebilir. Cevher minerallerini ve alterasyon iiriinlerini belirlemek amaciyla
X-151n1  difraktometre ve SEM/EDS analizleri yapilmistir. Sedimentler icerisinde
torbernit [Cu(UO,)2(PO4),-10H,0], meta-torbernit [Cu(UO,),(PO4),'8H,0] ve meta-
otiinit [Ca(UO;)2(P0O4)2-6H,0O] gibi ikincil uranyum mineralleri ile birlikte jarosit,
klorit-kaolinit ve Fe-oksit gibi alterasyon firiinleri belirlenmistir. Degisen miktarlarda
uranyum cevherlesmesinin goriildiigii sedimentler arasinda, demir oksit iceren
sedimentlerin 6nemli miktarlarda uranyum cevherlesmesine sahip oldugu belirlenmistir.
Bu nedenle, demir oksitlerin Kopriibast bolgesindeki uranyum zenginlesmesinde 6nemli
bir rol oynadigi diigtiniilmektedir.

Anahtar Kelimeler: Uranyum cevherlesmesi, K&priibasi

ABSTRACT

The Kopriibasi (Manisa) uranium mineralization is hosted in Neogene fluvial sediments
which consist of sandstone and conglomerate interlayered with siltstone, claystone and
mudstone. Sediments were derived from metamorphic rocks adjacent to the basins of
deposition.

The sandstones and conglomerates are the most widespread sediments and host the
majority of the uranium ore. Nevertheless, a minor amount of U mineralization also
exists within mudstone. Macroscopic uranium ore minerals can be easily seen with the
naked eye as green and yellow-green crystals within conglomerate and sandstone. In
addition, microscopic uranium ore minerals can be seen under ultraviolet light as
disseminated in the pore of conglomerate and sandstone. X-ray diffraction (XRD) and
scanning electron microscopy (SEM) with energy-dispersive X-ray spectroscopy (EDS)
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analysis were used to identify the ore minerals and associated alteration products. The
uranium ore minerals are torbernite [Cu(UO,)2(PO4);'10H,O], meta-torbernite
[Cu(UO,)2(PO4),-8H,0] and meta-autunite [Ca(UQO;),(PO4),-6H,0], whereas jarosite,
chlorite-kaolinite and Fe-oxides are the alteration products of the host sedimentary
rocks. The amount of the uranium ore in the sediments varies widely. However, samples
from the Fe-oxide bearing sediments contain significant amount of uranium
mineralization. It can be suggested that the Fe-oxides play a significant role in the
enrichment of uranium in the Kopriibasi area.

Keywords: Uranium mineralization, Kopriibasi
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Ankara — Pozant1 Otoyolu Eminlik —Ciftehan Kesimindeki Tiinel Kazi ve
Destekleme Calismalar:

Tunneling and Supporting Studies In Eminlik - Ciftehan Segment Of Ankara — Pozanti
Motorway

Ugur Cemal OGUZBERK' ve Sedat TURKMEN?
'TEMAT A.S. Anakara — Pozanti1 Otoyolu, Eminlik — Ciftehan Kesimi
*C.U. Miihendislik Mimarlik Fak. Jeoloji Miithendisligi Boliimii
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Ankara - Pozant1 Otoyol Projesinin yaklasik 15 km uzunlugunda tiinel ve viyadiiklerden
olusan Eminlik — Ciftehan kesiminde toplam uzunlugu 7435 m olmak iizere sag ve sol
tiipten olusan 6 cift tiinel yeralmaktadir. Tiinel kaz1 genisligi, 16 m, yliksekligi ise 9 m,
kemer beton kalinlig1 en ince yerde 40 cm dir.

Projenin caligma giizergahinda volkanik ve volkanosedimanter kayaclar egemendir.
Daha ¢ok bazaltik volkanizmanin hakim oldugu ¢alisma alanininda volkoanosedimanter
kayaclar icerisinde kiregtasi olistolitileri izlenir. Ayrica bu volnanikleri kesen diyabaz
ve siyenit porfir dayklar1 yaygindir. Ayrica proje gilizergahinin asir1 derecede
tektonizmaya ugramasi sonucu ¢esitli faylar, ¢esitli dayk olusumlar1 ve sokulumlari,
eklem takimlar1 gelismistir. Magmatik — volkanik faaliyetlerin olusum sirasinda ve
sonrasindaki hidrotermal alterasyonlar gelismistir.

Proje kapsaminda tiinel kazilar1 patlatmali olarak, iist yari-alt yar1 ve kiris kazisi
seklinde li¢ asamada yapilmustir. Tiinel kaz1 ve destekleme ¢alismalari, Yeni Avusturya
Tiinel Agma Metoduna (NATM) gore yapilmis, kazi ilerleme araliklari, 2 -3 m, kazi
alan1 59 m2 dir. 7435 m uzunlugundaki tiinelin tamaminda B1, B2 ve B3 kazi destek
siifi uygulanmistir. B1 kazi destek sinifinda 5 cm kalinliginda 6n piiskiirtme beton -
hasir ¢elik — 5 cm kalinhiginda piiskiirtme beton ve her ilerleme kademesinde 4
uzunlugunda 12 -13 adet 28 mm enjeksiyonlu bulon kullanilmistir. B2 kazi destek
siifinda ise piiskiirtme beton kalinligr 10 cm olarak uygulanmistir. Tiinel kazilarinda
yer yer deformasyonlarla karsilagilmissa da enjeksiyonlu bulonlama ile takviye edilerek
iyilestirilmistir. Proje c¢aligmalar1 sirasinda T 4 tiinelinin sol tiip portal girisinde
deformasyon meydana gelmis ve kaziya bir yil ara verilerek periyodik deformasyon
Olgiimleri yapilmistir. Deformasyonun durmasi {izerine B3 kaya sinifina gore patlatma,
kaz1 ve destekleme yapilmustir. Tiinel kazisi paralelinde giinliik ayna kesitleri ve serit
haritalar1 1/200 6l¢ekli olarak Olgiileri alinmis ve kazi sonrasinda tiinel agimi haritalari
ile tlinel boy kesitleri hazirlanmstir.

Tiinel ¢aligmalarinda NATM kurallar1 basar ile uygulanmis

Anahtar Kelimeler: Tunel, NATM, Ankara- Pozant1 Otoyolu, Kaz1 destekleme
ABSTRACT
There are six double tube tunnels of a total 7435 meter length on the Ankara-Pozanti

motorway between Eminlik and Ciftehan segment. While the tunnel exavation width is
16 meter, the height is 9 meter and concrete line thickness is 40 cm at the thinnest part.
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Volcanic and volcano-clastic rocks are dominant along the project alignment.
Limestone olistolites are observed within the volcano-clastic rocks where the basaltic
volcanism is widespread. Also, diabase and syenite porphir dayks are commonly
observed. Moreover, due to dense tectonism of the study area various faultings and
several dike formations and joints sets were formed along the project alignment.
Hydrothermal alterations occurred during and after the magmatic and volcanic
activities.

Tunnel excavation works, which was applied drilling blast techniques, have been
completed in three phase as top half, bottom half (bench) and beam. The tunnel ground
support types and categories were determined according to New Austrian Tunneling
Method (NATM) while the excavation round is about 2-3 meters and the limit of the
excavation is about 59 m* B1, B2 and B3 types classification and support categories
were applied to all along the 7435 m length tunnel. In the class of Bl excavation
support, pre shotcrete with 5 cm thick — wire mesh — and again 5 cm shotcrete and also
in each round 28 mm diameter, 4 m length, 12-13 fully grouted bolts have been applied.
Ten cm thick shotcrete has been applied in the class of B2 excavation support. For
deformations observed partly in the tunnel excavation, some supplementary support
systems as grouted boulting have been applied in the study area.

Some deformations occurred on the left tube portal of the T4 tunnel during the project
works. Therefore, excavation works have been delayed for one year. Meanwhile,
systematic deformation measurements have been taken. Following the end of the
deformation, excavation and suppporting works have been carried out according to B3
support type. During the tunnel excavation, tunnel panel cross-section and geological
maps with the scale of 1 to 200 along the tunnel and longitudinal columnar section have
been prepared daily.

Keywords: Tunnel, NATM, Ankara- Pozanti Motorway, Excavation and supports.
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Jeotermal Sondajlarda Formasyon Ozelliklerine Uygun Matkap Secimi i¢cin Yeni
Bir Yaklasim

A New Approach For Selection Of The Tricone Bits That Are Used In Geothermal Drilling
Operations

Adil OZDEMIR
Ozveren Sok. 22/5 Maltepe-Cankaya/ANKARA
adilozdemir2000@yahoo.com

07/

Matkaplar, kullanilacaklar1 formasyonlara gore tasarlanmakta ve siniflandirilmaktadir.
Formasyonun tek eksenli basing dayanimi ve asindiriciligi kullanilacak matkap tipini
belirleyen 6nemli 6zelliklerdir.

Jeotermal sondajlarda kullanilan, ii¢ konili matkaplardan istenilen verimin alinabilmesi
icin, delinecek formasyonun asindiricilik 6zelliginin ve tek eksenli basing dayanimi
degerinin bilinmesi gerekmektedir. Bu 6zelliklerin bilinmesi, formasyonun delinmesi
icin kullanilacak en iyi matkabin secilmesini saglayacaktir. Ciinkii, matkap imalatinda
formasyonlarin delinebilirlik 6zellikleri dikkate alinmaktadir.

Bu c¢alismada, jeotermal sondajlarda kullanilan ii¢ konili sondaj matkaplarinin
formasyonun agindiricilik 6zelligi ve tek eksenli basing dayanimi degerleri baz alinarak
secilebilmesi icin yeni bir se¢im tablosu gelistirilmistir.

Anahtar Kelimeler: Sondaj, Jeotermal Sondaj, Matkap Secimi, U¢ Konili Matkap
ABSTRACT

The bits are designed and classified according to the formations where they shall be
used. The uniaxial compression strength and abrasiveness of the formation are the most
important properties that determine the bit type.

It is essential during drilling that the abrasiveness property of the formation and
uniaxial compression strength value should be known in order to obtain the requested
efficiency from the tricone bits that are used in geothermal drilling operations

The knowledge of said properties shall make it possible to select the most efficient bit
for drilling of the formation. Because, the drillability properties of the formations are
taken into account during bit manufacturing.

In this study, a new selection table for selecting the tricone drill bits that are used in
geothermal drilling operations is proposed by considering the abrasiveness property of

the formation and uniaxial compression strength as the basis.

Keywords: Drilling, Geothermal Drilling, Bit Selection, Tricone Rock Bit
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Kazakl (Isparta) Heyelam ve Yapilan Iyilestirmeler

Kazakli (Isparta) Landslide And Improvements

Ali YALCIN' ve Hasan AKKOCAK?
'Stileyman Demirel Universitesi Jeoloji Miihendisligi Boliimii,Isparta,
*Karayollar1 XIII. Bolge Miidiirliigii, Antalya
ayalcin@mmf.sdu.edu.tr

0z

Yol giizergahlar1 boyunca kitle hareketleri istenmeyen olaylardir. Kitle hareketleri can
ve mal giivenligi agisindan her zaman risk olustururlar. Isparta-Antalya karayolunun
25+400-25+600 kilometrelerinde bulunan Kazak II Tiineli ¢ikiginda olusan heyelan yol
i¢in biiylik bir tehlike olusturmaktadir.

Heyelanin oldugu bolgede ofiyolitli karmasik yilizeylenmektedir. Tektonizma etkisi ile
asirt sekilde parcalanmis ve ufalanmis olan, bu kayaglar ylizey ve yeralt1 sularinin da
etkisi ile ayrisarak toprak ozelligi kazanmisdir. Karmasik birimler iizerinde kalinlig1
degisken olan yamag¢ molozlar1 gdzlenir. Tiinel ¢ikisindaki yamagda yol geckisi yeterli
tyilestirmeler yapilmadan yamag¢ molozlar1 ve ayrismis ofiyolitli karmasiklar {izerinden
gecirilmistir. Isparta-Antalya gilizergah1 sag yamag¢ sevleri ve kiiclik vadiden gelen
ylizey sularini drene etmek amaciyla vadi iizerine boyutlar1 yeterli olmayan bir menfez
yapilmis, sol yamagta drenajli destek dolgusu amaciyla tiinelden ¢ikan malzeme yamag
molozlar iizerinde yol sevinde kullanilmistir. Yiizey sular1 ve sizint1 seklindeki yeralti
sularinin etkisi ile doygun hale gelen ayrigmis serpantinler ortami kaymaya uygun hale
getirmistir. Ispartacay’in sev topugunda olusturdugu oyulmalarin da etkisi ile
baslangicta dolguda bazi kaymalar olugsmustur. Kaymalara bagli yol kaplamasinda 3-4
cm genisliginde c¢atlaklar gozlenmeye baslayinca hareketi onlemek icin bir takim
Oonlemler alinmigtir. Bu amagla yolun sol yamag¢ sevinde enjeksiyon yapilmistir.
Enjeksiyonlar yapilirken iistteki gecirimli kiitleleri gecirimsiz hale getirerek bir biitiin
halinde temeldeki ayrigmamis serpantinitler ve kirectaglarina baglayarak kaymay1
onlemek amaclanmistir. Yapilan enjeksiyonlar ayni zamanda gegirimsiz bir bariyer
olusturmustur.Sag yamacta ve vadide gerekli drenaj sistemlerinin yapilmamasi,
gecirimsiz bariyerinde etkisi ile suya doygun hale gelen bolgede yol gegkisinin bir
kismini etkileyen 100m lik alanda bir heyelan olusmustur.

Karayollar1 XIII. Bolge Miidiirligii tarafindan yerinde temel sondajlar yapilmustir.
Sondajlarda yama¢ molozu kalinligimin 0-15m arasinda degistigi, alttaki
serpantinitlerinde 2,5-4m lik bir zonda ayrigma gosterdigi anlagilmistir. Kayan
malzemenin miihendislik 6zellikleri belirlenmistir. Kayan malzemenin kohezyon, igsel
strtlinme agis1, su etkisi ve yamag egimi dikkate alinarak geriye doniik analizler
yapilmistir. Yapilan degerlendirmeler sonucu kayma alninda dolgu seklinde yapilacak
iyilestirmelerin giivenli olmayacagi goriilmiistiir. Bunun sonucu heyelanin gozlendigi
alanda 150m uzunlugunda,30m derinliginde kazikli perde yapilmasi, sol yamagtada
kaya dolgu yapilmasi planlanmistir. Yapilan iyilestirme ¢aligmalar: ile birlikte gerekli
yatay drenajda yapilarak yol hizmete agilmustir.

Anahtar Kelimeler: Isparta, heyelan, iyilestirme,
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ABSTRACT

Landslides appearing along road or roadsides are undesirable geologic events or hazards
for human life and road safety. They always have a risk for life and financial loses. The
landslide of the exit of Kazak II Tunnel occurred at the 25+400 — 25+600th km of the
Isparta-Antalya road. Although improvements of the road have been carried out since
the occurrence of the landslide, it still seems to be dangerous for the road safety.

Ophiolitic rocks outcrop in the vicinity of the landslide area. Highly fragmented and
mylonitized rock units are the result of intensive tectonism and weathering caused by
surface and groundwater effects. Debris flows in various thicknesses are observed on
the chaotic lithologies. The road was constructed on the debris flows and weathered
ophiolitic rocks without taking landslide preventive measures into consideration. A
small culvert were constructed in the valley to direct the surface water flows in both
small rivers and on the right hill slopes of the Isparta-Antalya road. The rock materials
taken from the tunnel were used on the debris flows on the left hillside of the road for
the aim of drainage support fill. Weathered serpentinites, saturated by surface and
percolating waters, are prone to landslide in the area. Slope failure has also occured due
to removal of toe support in Ispartagay by stream incision. When 3-4 cm wide cracks,
formed due to small scaled landslide movements, were observed in the road cover, then
some measurements have been taken to prevent the probable future landslides. For this
aim, injection application was carried out on the left hill slope of the road. It was aimed
to prevent the landslide converting the permeable units into impermable units by the
cement injection and fastening the impermeable layers to the underlying serpentinites
and limestone rocks. So, an impermeable barrier has also been formed by the injected
material. However, unprotected drainage systems, impermeable barrier effects ad water
saturated area on the right hill slope and in the valley caused a landslide along a 100 m
long part of the slope.

In situ drillings have been carried out by General Directorate of Highways XIII.
Regional Officies. In boring profiles, it has been seen that the thickness of the debris
flow varies between 0 and 15 m, and 2.5-4 m part of the serpentinites display
weathering. Engineering features of the slided material have not been investigated.
Some experiments have been carried out taking into consideration from the back
analysis on the bad conditions to the cohesion, internal friction angle, water effect, and
slope angle. The experimental findings indicated that the improvements based on filling
methods didn’t reduce the potential of landslide risk. So, it was planned to construct a
pile foundation in 150 m length and 30 m depth in the landslide area, and to make rock-
fill on the left hill slope. In addition to these improvements, horizontal drainage system
was constructed and then the road began to be used.

Keywords: Isparta, improvements, landslide,
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On Yiizii Beton Kaplamali Kaya Dolgu Barajlar Ornek: Dim Baraji (Antalya)

Concrete Faced Rock Fill Dams Example: Dim Dam (Antalya)

Ayhan KOCBAY
Devlet Su Isleri Genel Miidiirliigii
Jeoteknik Hizmetler ve Yeraltisular1 Dairesi Bagkanligi, Ankara
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On vyiizii beton kaya dolgu barajlar (OYBK) uygulamalari oldukga eski bir gegmise
sahip olmakla birlikte, iilkemizde son yillarda yayginlasmaya baslamistir. Bu tip
barajlar oOzellikle giivenli olmalari, biiylik farkliliklar gosteren arazi kosullarina
uyabilmeleri, yapimlarinin pratik ve ekonomik olmasi gibi istiinliiklerinden dolay1
cogunlukla tercih edilmektedir. Kaya dolgu barajlar i¢in, baraj yerinin jeolojik durumu
onemli bir faktordiir. On yiizii beton kaplamali kaya dolgu barajlar bugiine kadar ¢ok
biiyiik yiiksekliklerde basari ile insa edilmistir. On yiizii beton kaplamali kaya dolgu
barajlarin tamami kuru oldugundan deprem kaya dolgu bosluklarinda, bosluk suyu
basinci olusturmaz. Bu 6zelliginden dolay1 da 6n yiizli beton kaplamali kaya dolgu baraj
depreme kars1 dayaniklidir.

Bu ¢alismada 6n yiizii beton kaya dolgu barajlarin 6zellikleri kisaca agiklanmis ve Dim
Baraj1 (Antalya) 6rnek olarak verilmistir. Dim Baraj1 iilkemizde yapimi devam eden en
Oonemli On yiizli beton kaya dolgu barajlardan birisidir. Baraj yeri Antalya ili Alanya
ilgesinin 13 km kuzeydogusunda Dim c¢ay1 iizerindedir. Enerji, sulama ve i¢me-
kullanma suyu amacli olarak yapilan barajin temelden yiiksekligi 134.50 m, kret
uzunlugu ise 365 m dir. Baraj yerinde Ust Permiyen yash kiregtasi bloklu sistlerden
olusan Bahgeli formasyonu ve Kuvaterner yash aliivyon yer alir. Barajin memba yiizii
egimi 1.40 yatay/l diisey mansap yilizii egimi ise 1.50 yatay/1 diiseydir. Barajin
gecirimsizligi memba yiiziindeki beton kaplama ile saglanmaktadir.

Anahtar kelimeler: Dim Baraji, On yiizii beton kaya dolgu baraj (OYBK)

ABSTRACT

Although application of concrete faced rock fill dams (CFRD) have a rather long
history, these have begun to be widespread lately in Turkey. These dam types are
preferred generally due to being secure, comply with land conditions, their construction
being practical and economic. The geological situation of the dam location is a
significant factor for rock fill dams. Concrete faced rock fill dams are constructed up to
now successfully at great heights. Since the whole of the concrete faced rock fill dams
are dry, the earthquake do not form cavity water pressure in the rock fill cavities.
Because of this property, concrete faced rock fill dams is resistant to earthquake.

In this study the properties of concrete faced rock fill dams are briefly explained and
Dim Dam (Antalya) is given as an example. Dim Dam is one of the most important
concrete faced rock fill dams which construction continues. The dam is located on the
Dim creek 13 km northeast of Antalya province Alanya town. The dam is being
constructed for the purpose of energy, irrigation and fresh water and its height from the
foundation is 134.50 m and crest length is 365 m. Bahgeli formation formed by Upper
Permian aged schist with limestone blocks and Quaternary aged alluvium are
outcropped in the dam location. Upstream face slope of the dam is 1.40 horizontal / 1
vertical, downstream face slope is 1.50 horizontal / 1 vertical. The impermeability of the
dam is provided by the concrete coating on the upstream face.

Keywords: Dim Dam, Concrete faced rock fill dam (CFRD)
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Mesozoik Yash Akhisar Kirectaslarinin Miihendislik Ozellikleri ve Onlarin Blok
Verimini Etkileyen Faktorler

The Engineering Properties Of The Mesozoic Aged Akhisar Limestones and The Factors
Affecting Their Bloc Efficiencies.

Hakan ELCi', A. Bahadir YAVUZ' ve Necdet TURK®
'D. E. U. Torbali Meslek Yiiksekokulu
’D.E. U. Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii
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Manisa Ili Akhisar Ilcesi Efkafteke Kdyii mevkiinde yer alan bir tas ocaginda, {zmir-
Ankara zonu igerisinde allokton olarak bulunan Mesozoik yasl kirectaslarinda blok tas
tiretimi yapilmaktadir. Ortalama yiiksekligi 7 m olan 3 ayr1 basamakta blok iiretimi
yapilmakta olan bu tas ocagindan, koyu kahve ve kirmizi kahve renkli ve mermer
sektoriinde Ege Kahve ismi ile taninan kiregtasinin (mermerinin) yani sira, gri-grimsi
bej renkli ve boyutlart 1-4 cm arasinda degisen belirgin megeladon fosilleri igeren ve
Galaksi adi ile bilinen kiregtas bloklar1 iretilmektedir. Tas ocagi ve yakin g¢evresi ile
laboratuarlarda yiiriitilen c¢alismalar sonucunda yore kirectaslarinin mineralojik,
fiziksel, kimyasal ve mekanik 6zellikleri ile blok iiretim verimliligini etkileyen jeolojik
parametreler belirlenmistir.

Tas ocaginin ayrismamis taze boliimlerinden alinan kaya numuneleri {izerinde yapilan
laboratuar incelemeleri sonucunda, Ege kahve kirectaginin kuru birim hacim agirliginin
27.0 kN/m®, porozitesinin % 0.23, tek eksenli basing dayanmunin 111.5 MPa, egilme
dayaniminin 12.4 MPa, darbe dayamminin 14 Nmm/mm® ve Béhme yiizeysel asinma
kayb1 degerinin 18.73 cm’/50cm’, oldugu ve Galaksi kiregtaginin ise kuru birim hacim
agirhgimin 26.9 kN/m’, porozitesinin % 0.52, tek eksenli basing dayanimimimn 123,5
MPa, egilme dayanmmmn 12.5 MPa, darbe dayamminin 2 Nmm/mm’ ve Bohme
yiizeysel asinma kaybi degerinin 15.6 cm’/50cm? oldugu belirlenmistir.

Tas ocag1 ve yakin ¢evresinde yliriitiilen arazi ¢aligmalar1 sonucunda, agik siireksizlik
diizlemleri, kapali kilcal siireksizlik diizlemleri, kiltagi-camurtast ara seviyeleri ile killi
ve karbonatl bir baglayici ile ¢imentolanmis bresik kirectasi seviyelerinin Ege Kahve
kiregtasrinin, acik siireksizlik diizlemleri ve kilcal siireksizlik diizlemlerinin ise Galaksi
kirectaginin  blok iiretim verimliligini etkileyen jeolojik parametreler oldugu
belirlenmistir.

Anahtar kelimeler: Tas Ocagi, Kirectasi, Ege kahve, Galaksi, Akhisar.
ABSTRACT

Stone blocs are produced from the a quarry in the Efkaftepe village of the Akhisar town
of Izmir Province, openned up in allocktone Mesozoic limestones. The blocks are
produced at 7m high benches at 3 levels. Dark brown and reddish brown limestone
known as Aegean Brown in the marble sector and gray, grayish beige and 1-4 long
megaledon fossils bearing limestone known as Galacsy in the marble trade are produced
from this quarry.
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The mineralogical, physical, chemical and mechanical properties and the geological
parameters effecting the bloc stone production are determined by the field investigations
carried out in and around the limestone quarry and by the laboratory investigations.

The laboratory studies were carried out on the fresh samples taken from the quarry, The
following laboratory test result were obtained for the Aegean Brown ; dry unit weight =
27,0 kN/m’ , porosity 0,23%, uniaxial compressive strength 111,5 MPa, bending
strength 12,4 MPa, impact strength 14 N mm/mm’ and Bohme surface abrasion loss
18,73 cm’/ 50 cm® and for the Galacsy limestone ; dry unit weight. 26,9 kN / m’
porosity 0,52% uniaxial compresive strength 123,5 MPa, bending strength 12,5 Mpa,
impact strength 2 Nmm/ m* and the B6hme surface abrasion loss 15,6 cm’ / 50 cm”.

From the field studies carried out in and around the quarry, the open discontinuities,
closed microfissures, claystone- mudstone interlayers, and the clay and carbonate
cemented breciated limestone levels, are the geological parameters, found to be
influencing the block efficiency for the Aegean brown and the open discontinuties and
closed microfissures for the Galacsy limestone.

Keywords: Stone quarry, limestone, Aegean Brown, Galacsy, Akhisar
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Kapodokya Bolgesi (Avanos-Nevsehir) Yapi Taslarinin Mineralojik, Kimyasal ve
Jeomekanik Ozellikleri

Minerological, Chemical and Geomechanic Properties of the Building Stones of Cappadocia
Region (Avanos-Nevsehir)

‘ Hidayet TAGA ve Fevzi ONER
Mersin Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Béliimii, Ciftlikkdy, Mersin
htaga@mersin.edu.tr
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Kapadokya (Avanos-Nevsehir) bolgesinde ylizeyleyen Kavak ignimritlerine ait farkl
renkli kayaclar antik donemlerden bu yana yapi1 tasi olarak kullanilmaktadir. Bu
calismada, bolgede renklerine gore Siit Beyaz (SB), Kirli Beyaz (KB), Visne (V) ve
Deve Tiiyii (DT) olarak adlandirilan yap taslari, mineralojik, kimyasal ve jeomekanik
Ozellikleri agisindan degerlendirilmistir. Bu yap1 taslar1 kuvars, kaolin, smektit, jarosit
ve kalsitten olugmaktadirlar. Ozellikle Deve Tiiyii (DT) olarak adlandirilan yap: taslart
digerlerine oranla daha fazla simektit minerali icermektedir.

Dort farkli renkteki bu yapi taglari; tek eksenli basing dayanimlari, suda dagilmaya karsi
duraylilik, donma-¢6ziilme ve indeks 6zellikler acisindan degerlendirilmislerdir. Tek
eksenli basing dayanimlari kuru ve suya doygun olarak sirastyla DT de 3.75-1.82 MPa,
V’de 4.74-3.09 MPa, SB’de 9.13-8.75 MPa ve KB’de 9.40-7.32 MPa bulunmustur.
Deve Tiiyl ad1 verilen yapi tast en fazla yipranmaya sahip olup 4. ¢evrim sonunundaki
kayip %25’lere ulagsmistir. Ayni O6rnek don deneyinin besinci dongiisii sonunda
tamamen dagilmistir.

Deve tiiyii olarak adlandirilan ve mineralojik olarak diger kayag tiirlerine gore simektit
icerigi daha yliksek olan bu yap1 tasi diisik dayanim degeri, yiiksek bosluk orant,
yiiksek yipranma ve don kaybindan dolay1 sekillendirme esnasinda ve sonrasinda
dagilarak kullanilamaz bir {irline doniismektedir. Diger ignimritler indeks ve
jeomekanik 6zellikler dikkate alindiginda yapi tasi olarak kullanilabilir niteliktedirler.

Anahtar Kelimeler: Yapi tasi, ignimrit, smektit, jeomekanik, Kapodokya
ABSTRACT

Kavak ignimbrite having different colors in Cappadocian region (Avanos-Nevsehir) is
used because they have been used as building stone since the archaic periods. The
Cappadocian ignimbrite can be divided into milky white (SB), dirty white (KB), cherry
(V) and camel feather (DT) depending on colors. In this study, minerological, chemical
and geomechanical properties of these rocks are studied. These building stones are
composed of mainly quartz, kaolin, smectit and calcite. Especially, the ignimbrite
named camel feather (DT) building stone include considerable amount of simectite
when compared with the other ignimbrites.

The laboratory test, which are uniaxial compressive strength, slake durability, wetting-
drying, freezing-thawing and index properties, were performed on the intact rock
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specimens. The uniaxial compressive strength are determined of the dry and saturated
specimens 3.75-1.82 MPa for DT, 4.74-3.09 MPa for V, 9.13-8.75 MPa for SB and
9.40-7.32 MPa for KB, respectively. The camel feather colored building stone has the
lowest slake durability index. The lost has reached to 25% at the end of the 4th cycle.
The same specimen has disintegrated completely at the end of Sth freezing-thawing
cycle.

When considering low uniaxial compressive strength, high simectite content, high
porosity, low slake durability and freezing-thawing indices, the camel feather colored
ignimbrite can not be used of the building stone, because it disintegrates easily under
atmospheric conditions. According to the index properties and geomechanical
parameters, the other colored ignimbrites can be used of building stone.

Keywords: Building stone, ignimbrite, simectite, geomechanics, Cappadocia
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Golbasi ve Cubuk (Ankara) Andezitlerinin Boyutlu Tas Olarak
Kullanilabilirliginin Incelenmesi

An Investigation On Utilization Cubuk and Golbasi (Ankara) Andesites As Dimension Stones

I. BUZKAN ve B. AKBULUT
Zonguldak Karaelmas Universitesi, Jeoloji Miihendisligi Boliimii, Zonguldak
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Bu calismada, iilkemizde Ankara tasi olarak adlandirilmis olan ve Goélbasi ile Cubuk
yorelerindeki tas ocaklarindan c¢ikartilan, andezit bloklarinin jeolojik, jeomekanik
Ozellikleri ve boyutlu tas olarak degerlendirilmesi kosullar1 arastirilmaktadir. Burada
calisma sahalarmin genel jeolojileri, stratigrafik durumlar, yataklanma sekilleri,
mineralojik-petrografik 6zellikleri, tektonik yapilari, blok verimliligi, andezitlerin genel
goriiniim 6zellikleri ve fiziksel 6zellikleri belirlenmistir.

Caligma sahalarindan laboratuvara getirilen andezit bloklarindan alinan, karot ve plaka
seklindeki ornekler iizerinde analizler ile testler gerceklestirilmistir. Deneylerden elde
edilen sonuglara gore, s6z konusu andezitlerin boyutlu tas olarak degerlendirilebilmeleri
incelenmistir. Kizilcahamam volkanizmasi sonucu olusan andezitler (Ankara tasi),
Ankara ili ve civarinda biiyiik oranda insaat malzemesi, bordiir, heykel v.s. yapimina
uygun oldugu igin, tarih boyunca kullanilmaktadir (Ankara Kalesi, Ankara Universitesi
kampusu gibi). Golbasinda olan andezit ocaginin 3 farkli renk grubunda andezit igerdigi
goriilmektedir. Calismada Geological Society of America (1975), renk kataloguna gore
andezitler ayirtlanmis olup, koyu gri renkli olan1 harig, diger agik gri ve grimsi pembe
renklerdeki andezitlerin boyutlu tas olarak (insaat malzemesi, bordiir ve zemin kaplama
malzemesi gibi) kullanilmasinin uygun oldugu belirlenmistir. Koyu gri renkli andezitler,
insaat sektoriinde renk olarak fazla albenisi olmamasindan tutulmamaktadir. Koyu gri
renkli andezitler, renginin disindaki 6zellikleri acisindan, diger Golbasi andezitleri ile
benzer deney sonuglar1 géstermektedirler. Cubuk ocagindan tiretilen andezit bloklarinin
sert olmasi, iiretim maliyetlerini artirmaktadir. Cubuk andezitlerinin dokulari,
poroziteleri, mineralojik-petrografik ozellikleri ve fiziksel ozellikleri Gdlbasi
andezitlerine gore farklidir. Yapilan deneysel calismalar sonucunda; Cubuk ocagi
andezitlerinin dis etkenlere kars1 daha dayanikli oldugu tespit edilmis olmasina ragmen
tek eksenli basing dayanimlar1 agisindan ayni seyi sdylemek miimkiin olmamaktadir.
Golbast ve Cubuk andezitleri genellikle gbézenekli bir yapiya sahiptirler. Cubuk
bolgesinden alinan andezit 6rnekleri; Golbas1 bolgesi andezitlerine gore, daha kompakt
bir yapida goriinmesine karsin, yapilan jeomekanik deney sonuglarinda daha diisiik tek
eksenli basing dayanimina sahiptirler. Bu durumun nedenleri ¢aligmada ayrintili olarak
anlatilmaktadir.

Calisma sonucunda; Ankara andezitlerinin oldukga kirikli ve ¢atlakli bir yapiya sahip
oldugu, mineralojik-petrografik ozellikleri, tektonik yapilari, blok verimliligi,
andezitlerin genel goriiniim 6zellikleri ile fiziksel ve fizikomekanik 6zellikleri a¢isindan
degerlendirildiginde boyutlu tas olarak, endiistriyel amagla kullanilabilecegi ortaya
¢ikmaktadir.

Anahtar Kelimeler: Andezit, Ankara tasi, Jeomekanik,
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ABSTRACT

In this study, geological and geomechanical characteristics of andesite stone which is
named as Ankara stone and which is usually found in Gélbas1 and Cubuk stone quarries,
have been evaluated and the conditions have been investigated. As well as the
information of the general geologies, stratigraphies, emplace situations, mineralogical-
petrographical characteristics, tectonic structures, the block productivity of workfields
and the general view, the physical characteristics of andesite have also been detected.

Various laboratory analysis have been carried out on the samples taken from the
working fields. The adequate data have been obtained from the analysis. The obtained
data have been evaluated and interpreted at the end of the work. Kizilcahamam andesite
(Ankara stone) is generally used for the production of border, statue and construction
materials etc. It was recognised that there are three different colours of andesite in the
research area of the stone quarry of Golbasi. According to the colour catalog of
Geological Society of America (1975), these andesite have been distinguished from one
another. It has been determined that except for the dark grey one, the usage of other two
different colours of andesite is suitable for construction materials, border and surface
covering as a result of the samples taken from different colours of andesite. The dark
grey andesite isn’t so much popular because of it’s colour, it is used in the fields
mentioned

above. When the features of andesites are taken into consideration except for its colour,
the dark colour andesites bear resemblance with G6lbas1 andesites. The cost of andesites
taken from the stone quarry of Cubuk increases because of the toughness and hard
cuttings of andesites. But the tissues, porosites, mineralogies and physical
characteristics of these andesites are different from the other three andesites. The
analysis shows that the andesites taken from the stone quarry of Cubuk are durable to
the external factors. The samples of andesites taken from Cubuk district have more
compact structures when compared with Golbasi district andesite. As a result of
geomechanical experiments, Cubuk district andesites have lower uniaxial compressive
strength. As a result, if we mention the general results of the experimental studies, the
andesite of Ankara have gaps in its structure. It has been determined that the andesite of
Cubuk have more

compact structure. But it has been understood that, according to the results of the
geomechanical experiments, the resistance strength value of this andesite isn’t so
different from the samples taken from Gdlbasi. The reasons of it have been explained in
the study in detail.

As a result of this study, it has been understood that Ankara andesites have quite a lot of
cracks and fractures in its structure. When Ankara andesites are assessed in terms of
mineralogical-petrographical characteristics, tectonical structures, block productivitiy,
the overall view of andesites, the physical and physico-mechanical features; it has been
realized that Ankara andesites can be used for industrial purposes as dimensional stone.

Keywords: Andesite, Ankara Stone, Geological, Geomechanical, Dimension Stone
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Ornek Boyutunun Kayaclarin Zamana Bagh Olarak Su Emme Degerlerindeki
Degisime Etkisi

Sample Size and Time Effects On Water Absorption Values Of Rocks
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'Pamukkakle Universitesi, Jeoloji Miihendisligi Boliimii, Denizli
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Kayaclarin su emme degerlerinin hesaplanmasinda diizenli geometriye sahip el
orneklerinin kullanilmasi yaygin bir uygulamadir. Bununla birlikte, diizensiz ve farkl
boyutlarda 6rnekler de bu amagla siklikla kullanilmaktadir. Deney standartlarinda ve
Onerilmis yontemlerde, bu amagla kullanilabilecek 6rnek boyutlar ile ilgili bir dneri
bulunmamaktadir. Bununla birlikte, zamanin su emme degerlerine etkisi de géz ardi
edilmektedir. 24 saatlik siire sonundaki su emme degerleri kayaca ait gercek su emme
degerlerini yansitamamaktadir. Bu deneysel calisma, hem 6rnek boyutunun hem de
zamanin, kayaclarin su emme degerleri iizerindeki etkilerinin belirlenmesi amaciyla
gerceklestirilmistir. Bu amacla, boy / ¢ap orant ASTM standartina gére 2 alinmis, 5
farkli ¢apta (54 mm 48 mm 42 mm 30 mm 21 mm) ve 3 farkli 6rnek tiiriinde (kumtast,
kirectasi ve beton), her ¢aptan 10 adet ornek olmak iizere toplam 150 adet karot
olusturulmustur. Deneyler malzeme kayiplarinin basladigi ve orneklerin tam doygun
hale geldigi zamana (90 giin) kadar devam ettirilmistir. Tiim 6rnek gruplari icinde NX
(54 mm) capli karotlarda su emme degerlerinin diger gruplara gore daha diisiik oldugu
belirlenmistir. 21 ve 30 mm caph karotlarda ise, yiiksek su emme degerleri elde
edilmistir. Kayaclarin 90 giin sonundaki su emme degerleri ile 1 giin sonundaki su
emme degerleri arasindaki fark 21 mm capli karot 6rneklerde daha baskin olarak ortaya
cikmigtir. Calismada, numune boyutunun artisina bagli olarak su emme degerlerinde
azalma oldugu ve 24 saatlik su emme degerlerinin nihai su emme degerlerini
yansitmadigi goriilmistiir. Calismada elde edilen sonucglarin deneysel c¢alisan
arastirmacilar i¢in rehber olmasi amaclanmistir.

Anahtar Kelimeler: Su emme, Karot boyut etkisi, Kumtasi, Kirectasi, Beton
ABSTRACT

Regular-shaped samples have widespread application in calculation of water absorption
values of rocks, though geometrically uneven and different-sized samples are also
frequently used. There has been no standardized suggestions as yet about sample
dimensions. In addition, the effect of time on water absorption (WA) values has hitherto
not been considered. In reality, the WA values of samples after a lapse of 24 hours do
not reflect the accurate values of the samples. This experimental study has been carried
out with the aim to determine the effect of sample dimensions and time on the WA
values. For this purpose, a total of 150 core samples with 5 different diameters (54, 48,
42, 30 and 21 mm) were obtained from 3 different sample types, namely sandstone,
limestone and concrete. For each diameter, ten samples with a length-to-diameter ratio
of 2, were prepared from each of these three lithologies. . The laboratory experiments
were continued until the cores got fully saturated and material lost started (90 days). It
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was observed that, among all the sample groups, the NX (54 mm) type cores had the
lowest WA values. Meanwhile, the cores with 21 and 30 mm diameters exhibited the
highest WA values. The difference between 24-hour and 90-day WA values was the
largest among the 21 mm cores. This study has therefore shown that WA values vary
significantly due to sample dimension and time, proving that the 24-hour WA values do
not reflect the final WA values. These results are meant to provide a useful guide for
experimental researchers.

Keywords: Water absorption, Core size effect, Sandstone, Limestone, Concrete
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Evri (Pazarcik-Kahramanmaras) Dolay1 Eosen Kirectasinin Mermer Olarak
Degerlendirilmesi ve Mermer Ocak Isletmesinin Yeralti Suyuna Olas1 Etkileri

Assessment And Use Of Eocene Limestone As Marble and The Probable Effects Of The Open
Pit Mine On Groundwater Wells Around Evri (Pazarcik - Kahramanmarag) Area

Mesut ANIL, Cengiz YETIS ve Mehmet TURKMENOGLU

Cukurova Universitesi Miithendislik-Mimarlik Fakiiltesi
(0Y/

Bu caligmanin ile Evri Beldesi (Pazarcik-Kahramanmarag) dolayr Eosen kiregtaginin
mermer olarak degerlendirilmesi yapilmig ve ocak isletmesinin yaklagik 400450 m
kuzeyinde ve 160 m. derinlige sahip 30 adet kuyuya etkileri degerlendirilmistir.

Ruhsat alaniin 1/25 000 6lgekli jeoloji haritas1 hazirlanmis, derlenen 6rneklerinin ince
kesitleri yapilarak petrografik tanitimlar1 yapilmis, yer alt1 suyu isletme alani ve kuyu
yerleri harita iizerine islenerek ocak isletmesi ile elde edilen mermer bloklarinin
taginmast esnasinda olusacak titresim degerlerinin kuyulara etkisi 6l¢iilmiistiir. Tiim
saha-laboratuvar gozlem, Ol¢iim ve degerlendirmeleri sonucunda séz konusu alandaki
karbonatlarin mermer 6zelligi tasidigi, CaCOs bilesiminde kalsit mineralinden ibaret
oldugu ve mermer olarak degerlendirilebilecegi anlagilmistir. Mermer olarak
degerlendirilen ana kayanin esas olarak Eosen yaslh karbonat istifinden olustugu, bej-
kirli beyaz renkli, seyrek kalsit damarcikli, ¢ok kalin-masif katmanli, ince kristalli ve
yer yer fosilli kiregtas1 6zelliginde oldugu goriilmiistiir.

Isletme faaliyetlerinde elmas tel kesme ydntemi kullanilmakta olup ocak faaliyetleri tam
kapasite ile siirdiiriiliirken, kaynakla ve DSI kuyularinda dlgiilen titresimlerin ¢ok diisiik
degerlerde seyrettigi belirlenmistir. Ayrica delik delme, tel kesme, blok devirme ve
sayalama islemlerinde hicbir katki maddesi kullanilmadig1 ve yerindeki dogal kirectasi
ile Evri kasabasindan tankerlerle getirilen dogal sudan bagka hi¢gbir madde
kullanilmadigi, isletme faaliyetlerinde Su Kirliligi Kontrol Yonetmeligi’nde 6ngoriilen
kirletici parametrelerin hicbirisinin bu ocakta mevcut olmadigi anlasilmistir. Elmas tel
kesme ve sayalama islemi ile kesim esnasinda ortama sadece telin kalinlig1 kadar
kiregtas1 toz+su bulamaci verilebilecektir. Bu tozun bilesimi sadece CaCOj; olacagi i¢in
higbir kirletici etkisi olamaz. Ilgi mermer isletmesinde atik havuzu, cevher
zenginlestirme tesisi veya benzeri kirleticiler bulunmayacaktir.

Anahtar kelimeler: mermer, yeraltisuyu, Eosen, kirectasi, Evri.

ABSTRACT

The aim of the study is to assess the building stone potential of the Eocene limestone
outcropping near Evri village (Pazarcik-Kahramanmaras) and to investigate the effect of
the rock quarry on the 30 groundwater wells with the average depth of 160 m drilled
approximately 400-500m in the north.

Geological map with the scale of 1/25000 and petrographical thin section examination

of the collected samples have been done and the affect of the rock trucks shaking on the
groundwater operation area and the groundwater wells were monitored in the study
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area. The results of the field-laboratuary observations, measurements and assessments
indicated that carbonates under investigation consisted of calcite mineral with CaCO;
composition and had a bulding stone potential which could be assessed as marble.
Major rock composed mainly of beige-dirty white coloured, very thick-massive bedded,
thin crysatallized, rare calcite veined, locally fossiliferous carbonates of Eocene aged
limestone.

Vibration level of monitored DSI wells data are very low when diamond wire cutting
method are mainly applied for the high capacity quarry operation. No supplementary
materials were used in the process of bore hole drilling, wire cutting and block rolling.
Natural water transported from Evri village by water tanks and in situ limestones were
only handled and therefore based on the Water Dirtiness Controlling Regulations, no
dirtiness factors have been measured. During diamond wire cutting and making emery,
it could be given enough limestone powder-water mixture ratios on cutting operation.
Because of having CaCOs; compositions in limestone powder-water mixture, this
operation could not produce any environmental pollution. In this open pit marble mine,
churn pool and mineral processing center will not be found like any other dirtiness
sources.

Keywords: marble, groundwater, Eocene, limestone, Evri.
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Antalya—Mersin Arasi Hizh Tren Projesi’nin Onemi ve Gerekliligi

The Importance and Necessity of the Railway Project between Antalya-Mersin
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Ulasim i¢in yola gereksinim insanlik tarihi kadar eskidir. Diinyada ilk arag yolu M.O.
3500 yilinda tekerlegin bulunmasi ile birlikte Mezopotamya’da ve ilk tas kaplamali yol
ise M.O. 1500 yilinda Girit adasinda yapilmigtir. Buhar lokomotiflerinin 19. yiizyilin
baslarinda bulunmasi ile birlikte Amerika ve Avrupa iilkelerinde demiryolu giindeme
gelmistir. Bu tarihten itibaren, demiryolu projeleri gelistirilmis ve son olarak Fransa’da
574 km/saat’ten daha fazla hiz yapan rayli tasima araglarina kadar bu gelisme araliksiz
sirdlriilmiistiir. Anadolu gibi yiizey sekli olan gelismis iilkelerde demiryolu ve
denizyolunun ulasimdaki payr %50’nin iizerindeyken, karayolunun payr % 40’
altindadir. Ancak, lilkemizde demiryolu ve denizyolunun ulasimdaki pay1 %65’den
%35’e gerilemis, karayolunun pay1 %35’den %95’e ulasmistir.

Bu calismada, Antalya — Mersin (Cukurova) arasi ulasim ve segenekleri tartigilacaktir.
Bu iki metropol arasindaki tek ulasim, 10 saatlik sikici ve tehlikeli karayolu ile
saglanmaktadir.“Ulasim sistemleri birbirlerinin tamamlayicisidir, asla rakibi degildir”.
Demiryolu hem yapim hem de isletme acisindan karayoluna goére 4 — 10 kat daha
ucuzdur. Ancak her iki asamada da gider; gegki segeneginin dogru belirlenmesine
baglidir. Ozellikle 1970 sonras1 demiryolu tiinelciliginde devrim olarak tanimlanan tam
ayna tlinel delme makinesinin (TBM) kullanilmasi durumunda yukaridaki oran daha da
artmaktadir. Ornegin; kiregtas: icinde karayolu tiinelinde ortalama giinliik ilerleme 0.5
m iken, demiryolu tiinelinde bu rakam 30 metreyi asabilmektedir. Bagka bir anlatimla;
60 kat daha hizli tamamlanabilmektedir. Ancak ¢ok 6zel jeoteknik kosullarda bu makine
etkili olarak kullanilamamaktadir. Tiinel ve ag¢-kapa agirlikli olarak yapilacak
demiryolu; denize tek tas atilmadan, dogal ¢evre korunarak, tarihi ve kiiltiirel ¢evreyle
iist diizeyde uyum gozetilerek, yiiksek standarth, diisik maliyetli, kisa siirede
yapilabilecek, ulusal servete katma deger saglayacak 6rnek bir proje olacaktir.

Bu projeyle Antalya — Mersin arasindaki 10 saatlik yolculuk 3 saatin altina diisecektir.
Antalya — Alanya — Gazipasa arasi ile Tasucu — Silifke — Erdemli — Mersin arasi ¢ift hat
ve Gazipasa — Tasucu arasi tek hat olarak projelendirilecektir. Yatirimin geri kazanimi 4
yil gibi kisa bir siirede saglanacagir ongoriilmektedir. Projenin sonuncu ve en dnemli
katkisi, yapilasmaya uygun olan kayalik alanlara uydu kentler kurularak Mersin —
Silitke — Ovacik — Bozyazi — Anamur — Gazipaga — Alanya — Antalya ovalarinin
yeniden tarima kazandirilmasidir.

Anahtar Kelimeler: demiryolu, tiinel, TBM.
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ABSTRACT

The necessity of road for transportation is old as much as human being. The first road
for vehicle was built in Mesopotamia in 3500 B.C after the discovery of wheel and the
first road covered by stone is built in Crete in 1500 B.C. The steam engine was
discovered in the begining of the 19" century and than the railway had became popular
in America and European countries. After that, these railway projects have been
developed and now, the speed of the the rail has been reached to 574 km/h in France.
The majority of the mass transportation in developed countries, having similar
physography with Anatolia, is performed by railway and waterway. In another word;
over 50% is done by railway and waterway whereas highway has share less than 40%.
However, in our country, share of the railway and waterway went down from %65 to
%35 whereas that of highway has been raised from %35 to nearly %95.

The transportation and its alternatives between Antalya — Mersin (Cukurova) will be
discussed, in this study. The unique transportation system between these two
metropolises is the motorway which is boring and dangerous and takes 10 hours.
“Transportation systems are complementary of each other; they are never in
competition”. Railway is 4 to 10 times cheaper than highway in terms of construction
and operation. However, the figures vary with the convenient selection of route.
Particularly, afterwards 1970, invention of full face tunnel boring machine (TBM) is
accepted and revolution in railway tunneling. In the use of TBM throughout the best
alignment in regards with geological and geotechnical condition, the advantage of the
railway rises up appreciably. For instance; in a highway tunnel, mean tunnel driving rate
(meter/day) in a limestone unit is 0.5 whereas that of railway tunnel may exceed 30 m.
In another saying, railway tunnel driving is 60 times more speedy. However, TBM may
not be used effectively in very limited and special geotechnical conditions. Tunnels and
cut&cover will constitute the majority of the railway basically to protect the
environment and to shorten the travel time. In brief; (a) there will not be dumped into
the sea, (b) the natural environment will be protected, (c) the alignment will be tuned in
accordance with cultural and historical texture in heritages, (d) high standards will be
held, (e) low cost of construction, operation and maintenance will be aimed at, (f) short
construction period will be obtained, and (g) most importantly that added value will be
provided to the national income and it will be a sample to prepare the others over
Anatolia.

It is aimed to reduce travel time 10 hrs on highway down to 3 hrs on the railway.
Antalya — Alanya — Gazipasa and Tasucu — Silifke — Erdemli sections will be double
deck carriageways whereas Gazipasa — Tagucu will be designed as a single carriageway.
The total investment will be recovered within a short period of 4 years. The last and the
most important destination is regain the first class farm fields of Mersin — Silitke —
Ovacik — Bozyazi — Anamur — Gazipasa and Alanya — Antalya by establishing new
residential places (settlement areas) on/in rocky grounds along the railway alignment.

Keywords: railway, tunnel, TBM.
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Cukurovalilarin Dogal Afetlerden Korunmasi

How to Save Inhabitants of Cukurova from Natural Disasters

Ozgiir YILMAZER', ilyas YILMAZER?, Levent AKDUMAN?, Ozlem YILMAZER' ve Servet
ARMAC?
'Y1ilmazer Egitim ve Miih. Ltd., A. Ovegler, 8. cad., 89. sok. 9/8, 06460, Ankara,
2Yiiziincii Y1l Universitesi, Van
SMTA - ADANA
ilyas_yilmazer@yahoo.com

0z

Deprem ve taskin tiim ovalarda yasanan en temel dogal afet sorunlaridir. Yerkaymasi
ise ana siireksizlik sistemlerinin yamacdisar1 egim icerdigi ve dzellikle de killi jeolojik
birimlerin egemen oldugu yamagclarda tehlikeli olmaktadir. Her iki ortam da birinci sinif
tarim gizilglicii tagimaktadir. Bu tiir verimli tarim alanlari, Anayasa (Madde: 43-46,
168) ve yasalarla (25.03.2005) koruma altina alinmistir. Tarim disinda baska bir amagla
kullanilamazlar. Herhangi bir sekilde isgal edilmisse de; devlet tarafindan hemen
kamulastirilir ve 6zgiin gorevi olan tarima kazandirilir. Bu alanlar ulasilabilen tim
ilkelerde benzer sekilde yasalarla koruma altina alinmistir. 1915 (Hicri: 1331) Osmanlh
kanununa gore de: bir arazi; ¢icek, meyve, su, toprak ve benzeri yasamsal Ogeler
igeriyorsa; gegici olarak ta isgal edilemez. Oysa Anadolu’nun 1950 sonrasi yerlesime
acillan tiim alanlarinda toprak ve su vardir. Cukurova da bunlarin basinda yer
almaktadir. Mersin ve Adana, Ulusal Servet Cukurova’ya dogru ilerlemektedir. Bu
bolgede son 30 yilda “ovalarin kurtarilmasi ve yerlesimin kayalik alanlara dogru
cekilmesi” i¢in yazarlar tarafindan verilen ugras, sinirli da olsa, basarilar kazanmistir.
Daha biiylik basarilar i¢in kamuoyunun dogru bilgilendirilmesi; “deprem, taskin ve
verkaymalarinin sadece bu tiir tarim alanlarinda yiktig1” giincel 6rneklerle gosterilmesi
gerekmektedir.

Depremlerin siddeti toprak kalinligi 20 metreyi gegen ve yeraltisuyu tablasina olan
derinligin 20 metreden daha az oldugu tarim alanlarinda artmaktadir. Genlik biiyilimesi
de sadece bu tiir alanlarda olmaktadir. Bu tanim, Cukurova’ya tam anlamiyla
uymaktadir.

[2' = c(kohezyon, kPa) + o, (etkin normal gerilme, kPa)tan ¢(siirtiinme agigi, °),] denkligi ile
tanimlanabilen kayma dayanimi [r,kP4] jeolojik birimlerin tasima giiciinii belirler. Suya

doygun kaya birimlerin kayma dayanimi suya doygun topraginkinden onlarca kat daha
yiiksektir. Bu oran, deprem aninda, sonsuza yaklasir. Sivilasma ve benzeri fiziksel
olaylar, yalmizca suya doygun toprak alanlarda olasidir. Kocaeli depreminde
Kocaeli’nin yamagclarindaki temelsiz 4 direk iizerine oturtulmus binlerce selendirler
(Karadenizlinin ambarlar1) ayakta iken; tek kath ve ¢elik yapimli Ford fabrikasi 15 bin
metre tiil kaziklartyla birlikte 260 cm Golciik ovasina gémiilmiistiir. Taksimde kaya
tizerine 1500 y1l ve daha Oncesi yerlestirilen tek bir yapir hasar gérmezken Kocaeli
depremine daha uzaktaki Avcilar — Beylikdiizii tarim alanlar1 lizerine kurulmus yapilar
yikilmistir. Cukurovalilari, devlete hi¢ yiik olmadan, dogal afetten kurtarmak kolaydir.
Bunun i¢in miihendislik ilkelerinin kullanilmas1 yeterlidir.

Anahtar sozciikler: Deprem, Taskin, Yerkaymasi, Cukurova, Cevre.
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ABSTRACT

Earthquake and flood are the basic natural disasters in fertile farm plains such as
Cukurova. Landslides occur where the main discontinuities are outslope and the
geological unit is clayey. Both environments have farm potentials. Such fertile farm
lands are protected and preserved for farming by the constitutional law (Article: 43-46,
168) and laws (dated as 25.03.2005). If such lands were occupied by a settlement and/or
any other structure, the State should nationalize and save them for agriculture. It is a
fact that farm lands are protected by laws of all countries, which the authors reached.
According to the law [1915 (Hegira: 1331)] of Ottoman Empire: a land bearing flower,
trees, vegetables, water, soil, or any other vitally important source, can not be occupied
even temporarily. In spite of that, the lands opened to settlement since 1950s, bear soil,
water and the other vitally important sources. Cukurova is a typical example. Mersin
and Adana enlarge basically within Cukurova. In the region for the last 30 years, the
authors have struggled to save farm lands and to move settlements towards the rocky
areas and became successful at a certain limit. To achieve a remarkable success; public
has to be informed on the base of science and shown that natural disasters are active
only in farm lands which bear soil and water via typical catastrophic events.

Intensity of earthquake increases as the thickness of the soil mantle exceeds 20 m and
the depth to water table becomes shallower than 20 m. Amplification occurs only in soil
grounds and it is directly proportional with the soil mantle thickness and inversely
proportional with the depth to the water table. Cukurova fits this definition properly.
The shear strength, which can be expressed as

[z' = c(cohesion, kPa) + o, (effectivenormal stress, kPa) tan §( frictionangle, °),], governs  the

bearing capacity of the ground. The “7 ” of a saturated rocky ground is at least several
ten times greater than that of saturated soil under static condition. However, the ratio
approaches infinite during an earthquake. Liquefaction and related physical phenomena
can occur, only and only, in saturated soils, not in rocks. The granaries over the rocky
grounds, even without foundation, preserved their original identities when the Kocaeli
earthquake with a magnitude 7.6 hit in 1999. However, the heavily reinforced and one-
flat Ford factory subsided with its 15000 linear meter piles 2.6 m into the fertile plain of
Golctiik. Similarly, all he buildings, even older than 1500 years, in rocky grounds of
Taksim (Istanbul) stayed as they were whereas all the buildings founded in farmlands of
Beylikdiizii-Avcilar collapsed. It is quite easy to save Cukurova by the implementation
of engineering principles and without charging the State.

Keywords: Earthquake, Flood, Landslide, Cukurova, Environment.
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Farkh Yontemlerle Bozunma Derecesinin Kestirimi: Harsit Granitoyidi
(KD Tiirkiye)

Estimation Of Weathering Degree By Different Methods: The Harsit Grainitoid (NE Turkey)
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Bozunma miihendislik jeolojisinin baslica arastirma alanlarindan birisidir. Ciinki,
bozunma kayalarin fiziksel, mekanik ve deformasyon Ozellikleri {izerinde son derece
olumsuz etkiler yaratmaktadir. Bu nedenle bir kayanin bozunma derecesinin dogru tayin
edilmesi gerek kayalarin yapi tasi olarak kullanilabilirligi gerekse kaya iizerinde veya
icinde insa edilecek miihendislik yapilarinin giivenligi acisindan yiiksek dneme sahiptir.
Bu durum dikkate alinarak bu ¢alismada, bir bolgeden segilen granit 6rnekleri (Harsit
granitoyidi) iizerinde yapilan basit deney sonuglari kullanilarak, cok degiskenli
istatistik, yapay sinir aglar1 ve bulanik anlamlandirma yordami gibi ii¢ farkli kestirim
yontemiyle bozunma derecesinin kestirimi amaglanmistir. Calisma kapsaminda yapilan
ilk analizler sonucunda, tek bir fiziksel ya da mekanik parametre kullanilarak bozunma
derecesinin kesiriminin miimkiin olamayacagi anlasilmis, bu nedenle girdi parametreleri
porozite ve P-dalga hizi gibi basit deney sonuglarinin kullanildigi modeller
gelistirilmigstir. Gelistirilen modellerin giivenilirliginin test edilebilmesi amaciyla,
literatiirden saglanan veriler kullanilmistir. Gerek model gelistirme verileri gerekse test
verileri kullanilarak yapilan performans degerlendirmeleri sirasinda, li¢ farkli (r, VAF,
RMSE) performans indeksi dikkate alinmistir. Yapilan degerlendirmeler sonucunda,
yapay sinir ag1 modelinin diger modellere oranla daha yiiksek bir kestirim ve genelleme
kapasitesine sahip oldugu goriilmiistiir. Ancak, ¢cok degiskenli regresyon ve yapay sinir
ag1 modelinin kullanimi i¢in yiiksek kaliteli girdi verilerine ihtiya¢ duyulmaktadir. Buna
karsin, bulanik anlamlandirma yordami hem yiiksek kaliteli girdi verileri hem de uzman
goriisti ile calisabilecek 6zelliktedir. Bu 6zelligi ile bulanik anlamlandirma yordami
diger modellere gore bir istiinliige sahiptir. Ayrica, bu calisma sonuclar ile bir
uygulamaci yiiksek kaliteli girdi verisine sahip oldugunda, her iic modeli de kullanarak,
capraz kontrol yapabilme olanagina sahiptir.

Anahtar Kelimler: Granit, bozunma, yapay sinir ag1, bulanik algoritma, Harsit

ABSTRACT

Weathering is one of the fundamental research areas of engineering geology, because
weathering has important adverse effects on physical, mechanical and deformation
properties of rocks. For this reason, correct determination of weathering degrees of
rocks is of prime importance for the assessment of suitability of rocks as building stone
and safety of engineering structures constructed on rock foundation. Considering this
and using the test results applied on the granitic rock specimens selected from the Harsit
granitoid, estimation of weathering degree is aimed by different prediction tools such as
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multiple regression, artificial neural networks and fuzzy inference algorithm.
Considering the the results the of first analysis stage performed in the study, it is
impossible to estimate the weathering degree by using only one physical or mechanical
parameter of rock. For this reason, some prediction models having multi-inputs such as
porosity and P-wave velocity were constructed, because both these tests are simple. To
check the reliability of the models developed, the data provided from the literature were
used. During the test stage by using both training and test data, three different
performance indices (r, VAF, RMSE) were considered. According to the results of the
performance assessments, it is evident that the artifical neural network model has more
accurate prediction capacity that the others. However, when using the multiple
regression and the artifical neural network models, high quality input data are necessary.
Due to this difficulty, the fuzzy inference algorithm can be used not only by high quality
data but also by expert opinion. By considering this property, it is possible to say that
the fuzzy inference algorithm has an advantage over the other models. In addition, the
three models constructed in this study can also provide a cross-check for the user if high
quality input data become available.

Keywords : Granite, weathering, artificial neural network, fuzzy algorithm, Harsit
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Anayol ve Bilesenlerinin Konumlandirilmasi: Cildikisik Tuneli Gegisi (Karabiik)

How to Locate Highway and Its Components: Cildikisik Tunnel Section (Karabiik)
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Yol, biiyiik dlgekli ¢izgisel mithendislik projelerinin baginda yer alir. Ozellikle tiinel ve
koprii bilesenleri 6nemli ve hassas miithendislik yapilarini olustururlar. Bu tiir projeler 4
asamada gerceklestirilir. Oncelik sirasiyla; gecenek, gecki, secenek ve secki secimi ve
konumlandirilmasidir. Giivenilir bir projenin ortaya c¢ikarilmasi i¢in uygun bir
planlamadan sonra hemen yasama gecirilmesi gereken jeoloji, hidrojeoloji, miithendislik
jeolojisi ve jeoteknik model caligmasi gelir. Her asamanin giivenilirligi bir 6nceki
asamanin giivenilirligine baghdir. Ayrica, bu tiir biiyiik 6l¢ekli bir miihendislik projesi
yapilirken projenin her asamasi; Maliyet, Emniyet, Zaman ve Estetik-cevre (MEZE)
acisindan degerlendirilir. Sonuglar ortak dil olan rakamlara doniistiiriiliir.

Yukarida sunulan ilke ve yaklasimlar g6z Oniinde tutularak; koprii de iceren Karabiik
Cildikisik tiinelli gegisi projelendirilmistir. Ulke genelinde oldugu gibi bu projede de
karsilagilan temel sorun cagdist ihale sistemidir. Bagka bir anlatimla; yolun boyunu
uzattik¢a ve is kalemlerini arttirdikca fazla 6demenin yapildigi ihale sistemidir. Tiirkiye,
bu tiir bilimdis1 ihale sistemini hala uygulayan tek iilkedir. Burada da dnerilen cagdas
ihale sistemi “Ozdenetim Yontemi” olup 4 asamadan olusmaktadir. Arastirma, tasarim,
yapim ve bakimi igerecek sekilde yapilir. Zamaninda bitirilmeyen ise gecikme cezasi
uygulanir. Ayrica, toplam bedelin %25°i bankaya bloke edileceginden, yolun faydal
omrii boyunca giindeme gelecek bozulmalar bu kaynaktan harcanarak giderilir. Geri
kalan kisim ise, her ay belirli oranlarda giincellestirilerek d6denir. Bu durumda, yiiklenici
kendi kendini denetleyerek bilimi kilavuz edinecektir. Daha kisa, saglam ve siiriicii
rahatligt sunan yollar ortaya c¢ikacaktir. Arastirmalar sirasinda son buzul ¢agi
[Wisconsin Ice Age (MO: 40000-10000)] sonunda olusan ve dere topuk oymalariyla
gelisen biiyiik 6l¢ekli kaymalar modellenmistir. Tiinelde iki temel jeolojik birim vardir.
Bunlardan Ust Kretase yasli olan tortul istif (Kt) ileri derecede kivrilmis ve
kiriklagmigtir. Buna karsin Eosen yasli istifin (Et) ana siireksizlik tiirii tabakalagma olup
10-30° ile KDK’ye egimlidir. Kt ince tabakali kiltaglar1 ve kalkerli camurtaslari
icerirken, Et, taban cakil kayalariyla baslayip, kumtasi miltasi, kiltas1 ve kiregtasina
diizenli gecis sunar. Her iki birimin de killi seviyeler gecirimsizken (K<107 m/s),
cakilkaya, kumtas1 ve kirectasi seviyeleri artan oranda gegirimlidir (K>10" m/s). ki
temel birimin arasinda agisal uyumsuzluk vardir. Suya da doygun olan bu diizlem,
toprak dayanim 6zelligindedir.

Gegki lizerinde, sarplik nedeniyle, sondajli aragtirma olanagi yoktur. Ancak, anahtar
katmanlarin 400 m uzaktan (vadinin kars1 yamacindan) izlenmesi Total Station aleti ile
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olasidir. Bu nedenle, tlim anahtar katmanlarin x-y-z boyutunda alansal dagilimi kars1
yamagtan kaydedilmistir. Katmanlarin egim yoniine dik olarak 20 metrelik kusaklar
olusturulmustur. Her kusak i¢in 3-nokta ¢Oziimiine gidilmistir. Boylece tiinel geckisi
boyunca ¢ok hassas tabaka konum Ol¢limleri ve gergek istiflesme bulunmustur.
Jeoteknik sorunlarin temel nedeni su, siireksizlik ve kildir (SSK). Jeolojik — jeoteknik
model calismalarinin giivenilir olmast durumunda en uygun ¢oziimii bulmak zor
degildir. Biitiin bu ¢caligmalar gerceklestirildikten sonra en uygun tasarim da yapilmistir.
Jeolojk anlamda anitsal degeri olan tek kanyon da doldurularak degil, 20 m agiklikli tek
kirigli sistemle gecilmesi ortaya konmustur. Kenar ayaklar da Et’nin yiiksek dayaniml
kiregtaslar1 lizerine oturtulmustur. Ancak, bu akilli ¢6ziimii daha 6nceden gdéremeyen
resmi yetkililer bu kanyondan Karadeniz Bolgesinde ¢ok var diyerek dolguyla gecisi ve
tiinelinde biiylik bir boliimiiniin olumsuz jeoteknik kosullarda ge¢mesini uygulamaya
koydurmaya caligmaktadirlar. Yazarlar da Ulusal Servetlerin bosa, basa ve tasa
atilmasina engel olmaya ve bilimin kilavuz edilmesi i¢in ugraslarini stirdiirmektedirler.

Anahtar sézciikler: Maliyet, Emniyet, Zaman, Estetik-cevre, Thale.

ABSTRACT

Highway is one of the most important linear engineering projects. Particularly, tunnels
and bridges constitute major engineering structures. Such projects are erected in 4
consecutive stages. These are corridor, route, alignment, and construction line selection
and location phases orderly. Following a concise planning, a model study including
geology, hydrogeology, engineering geology, and geotechnical works comes first.
Reliability of each phase depends that of the former. Moreover, each phase has to be
evaluated in terms of timing, environment, safety, and cost (TESC) and the results
should be expressed in number which is a common language.

The Karabiik Cildikisik tunnel section with a bridge was investigated and designed by
adopting the aforesaid methods and approaches. However, as a pity case for the country,
the outworn tendering system is the main obstacle to implement science in these
projects. More explicitly, a contractor is paid according to the length of the road and the
volume of earthworks. Turkey is the unique country she implements the old fashioned
tendering system. The proposed tendering system covers investigation, design,
construction, and maintenance during the useful life of the project. If the project is
completed before the undersigned time, the contractor is awarded whereas it is not
completed the delay punishment will be ruled. Any problem which upsets the driving
comfort will be remedied immediately by spending from the budget blocked into a bank
after the road is opened to traffic. That budget is 25% of the total investment and the
contractor knows that much amount will be repaid at a monthly base during the useful
life which is, in general, 25 years for highway projects. Hence, the contractors will
control themselves (Autocontrol) and guide science. Consequently, shorter, well-built,
and high geometric standard highways will be erected. The large scale landslides, which
formed at the end of the Wisconsin Ice Age (BC: 40000-10000) by scouring toes within
the stream course, are modeled. There two basic units cropping out within the tunnel
section. The Upper Cretaceous aged sedimentary sequence, which has been tightly
folded and intensely dissected, underlies the Eocene aged sedimentary sequence (Et)
unconformably. Stratification is the major discontinuity of the unit and it dips NEN with
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an angle 10 to 30°. Kt consists mainly of thinly bedded claystone and calcareous
mudstone whereas Et starts with basal conglomerates and transits into sandstone,
claystone, calcareous mudstone, and limestone. The clayey levels of the units are
impervious (K<10” m/s), whereas conglomerate, sandstone, and limestone levels are
pervious (K>10" m/s) in the increasing order. The unconformity plane is saturated and
behaves as soil.

The alignment goes through a highly dissected area and it is not accessible to conduct
drilling. However, the key beds were mapped with the instrument Total Station from
hillside against the research area at a distance about 400 m. the records of the x-y-z
dimensions are interpreted at subintervals zoned 20 m wide and perpendicular to the dip
direction. The three point problem solution is adopted to find weighted plane orientation
for each zone and true succession. The trinity water, discontinuity, and clay (WDC) is
the main driving force behind the geotechnical problems. It is not difficult to produce a
reliable solution when a sound model of geology and geotechnics is clarified. A proper
design was developed on the basis of model studies. Instead of filling the fascinating
canyon which is a geological monument, a bridge with a 20 m wide span was designed.
The abutments were founded on strong limestone layers of Et. However, the authorized
engineers who could not find this solution are trying to fill in the canyon forwarding
that there are many canyons in Black Sea region and to locate the tunnel alignment
through unfavorable geological media. The authors are trying their best to prevent
spending national resources for nothing and to force the decision makers to rule science.

Keywords: Timing, Environment, Safety, Cost, Tendering.
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Seyhan Kavsak Projesi Alternatif Aks Yerlerinin Miihendislik Jeolojisi
Degerlendirmesi

Engineering Geological Assesstment of Alternative Dam Site of Seyhan Kavsak Project

Sedat TURKMEN
Cukurova Universitesi Miih. Mim. Fakiiltesi, Jeoloji Miih. Boliimii, ADANA
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Seyhan Kavsak projesi baraj yeri Adananin, Kozan il¢esinin yaklasik 40 km
kuzeybatisinda Seyhan nehri olusturan Zamanti1 ve Goksu kollarinin birlesme yerinin
300 m akis agagisindadir. Daha 6nce 220 m yiiksekliginde kemer beton tipte planlanan
baraj, gecirimlilik sorunlari nedeniyle iptal edilmis ve 30 m yiiksekliginde kiigiik bir
baraj ile yaklasik 9 km uzunlugunda, 10 m c¢apinda enerji tiineli ve Hidroelektrik
santralinden olusan yeni bir projeye doniistiiriilmiistiir.

Baraj yeri Permiyen yasl kirectalindan olusmaktadir. Tiinel giizergahinda Paleozyik ve
Mesozoyik yash degisik litolojilerde birimler yeralir. Tiinel glizergahinda litolojik ve
topografik oOzellikler ile yapisal Ozelliklerden kaynaklanan stabilite sorunlari
sozkonusudur. Ozellikle bilyiikk fay zonlarmin varhigi tiinel acisindan riskler
icermektedir. Bu nedenle altenatif tiinel gilizergahlar1 veya altenatif aks yerleri
degerlendirilmistir. Tiinel giizergah alternatifleri stabilite sorunlarindan dolay1 sinirh
kalmaktadir. Bu nedenle bu ¢alismada aks yerinin degistirilmesi ve buna bagli olarak
gecirimlilik sorunlarinin arastirilmasi ele alinmig ve mevcut aks yerinin akis agagisinda
degisik aks yerleri incelenmistir. Bdylece tiinel uzunlugu kisaltilmis ve jeolojik
bakimdan ¢ok sorunlu olan kisimlar bertaraf edilmistir.

Bu ¢alismada incelenen aks yeri, Andirap mevkiinde Karakoyak mahallesindedir. Aks
Permiyen yaslh kiregtasi lizerinde olup, baraj 70 m yiiksekliginde ve beton tiptedir.
Temel kayanin karstik 6zellikte Permiyen yash kiregtasi olmasi, gegirimlilik sorununun
aragtirilimasi gerektirmistir. Baraj temelinde yer alan siyah renkli, seyl — killi kiregtas1
ardalanmali Alt Permiyen yasli birimlerin varlifi yapilacak enjeksiyon perdesi ile
gecirimsizligin saglanabilecegi gostermistir.

Temel kayanin sert, dayanimli, tagima giiciiniin yiiksek olmasi, barajin yapilabirligini
gostermigstir. Tiim bunlara karsin yamaglarda kalin yamag¢ molozu bulunmasi ve yapilan
sondaj calismalarinda temelde karsilasilan jips ve anhidrit olusumlari, diger altenatif aks
yerlerinin arastirilmasini da gerekli kilmaktadir.

Anahtar kelimeler: Miihendislik jeoloji, Baraj, Kavsak Baraji, Seyhan
ABSTRACT

The Seyhan Kavsak Project area lies approximately 40 km to the Northwest Kozan at
the north of Adana city, about 300 m downstream of junction where Zamant1 and Goksu
rivers merge to form Seyhan river. Once (1964 -1977) the Kavsak dam designed 220 m
high concrete dam but due to watertightness problems it was canceled and the project
has been changed. The present project is a small dam about 30 m high and a power
tunnel approximately 9 km length and 10 m diameter, and power house.
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Permian aged limestone crobs out around the dam site. There are various rocks
Paleozoic and Mesozoic aged units along the alignment of the power tunnel. The
geological problems caused by the topographic and lithological features as well as
tectonics effects were identified. Especially major fault zones and tectonic effects make
it risky for tunnel alignment. There fore alternative tunnel alignments and alternative
dam locations were taken into consideration for the project. Alternative tunnel
alignments are limited due to stability problems.. In this study watertightness problems
and stability for alternative dam locations downstream present dam site are carried out.
So the lenght of the tunnel is shorter and difficult tunnelling conditions have been
avoided

In this study, alternative dam site is located nearby the Karakoyak between Andirap
village and the power house. The concrete type dam, which 70 meter high, is on the
Permian aged limestones. Pervious properties of the foundation rocks needed to
investigate for watertightness becuse of their karstic characteristics. It has shown that
impermeabilisation can be provided by construcion a grout curtain because of presence
of Lower Permian black shale-clayey limestone alternations at the dam site.Due to the
hardnes, strength and high bearing capacity of the foundation rocks stated that dam site
is feasible for construction. Presence of thick slope debris deposits, and gypsum and
anhidrite that observed during the core drilling shows that some other alternative dam
locations have to be investigated.

Keywords: Engineering Geology, Dam, Kavsak Baraji, Seyhan
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PALEONTOLOJI
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Alibey ve Maden Adalari (Ayvalik-Balikesir) Yakin Cevresi Bentik
Foraminiferlerinin Taksonomik Dagilimi

Taxonomic Distribution Of Benthic Foraminifera From The Alibey and Maden Islands (Ayvalik-
Balikesir) And Surrounding Area
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Ayvalik kuzeybatisinda yeralan Alibey ve Maden adalar1 ¢evresinde cakma yontemi ile
dort istasyondaki farkli derinliklerden alinmis olan 4 kordan elde edilen 92 ¢okel 6rnegi
foraminifer igerigi agisindan incelenmistir. Bolgede foraminiferlerden 22 familya, 19
altfamilyaya ait 42 cins ve 78 bentik foraminifer tiirii tayin edilmistir. Bunlar arasinda
aglutine kavkili formlarin ender olmasina ragmen, kalker kavkili foraminiferler 18
familyaya ait 74 tiir ile temsil edilmistir. Ayrica, ¢evredeki fay ve diger kirik hatlari
boyunca hareket edip denize ulasan, bu alanlardaki biotayi etkiledigi diistiniilen CaCO;
acisindan zengin olan yeralti sularinin varligi, elde edilen bentik foraminiferlerde
gbzlenen fazla sayidaki iri kavkilarin bulunusu ile anlagilmaktadir. Ciinkii bu ¢evrede
gozlenen ¢ok sayidaki Peneroplis, Ammonia, Challengerella ve Elphidium bireylerine
ait kavkilar 0.5 mm’nin {iizerinde boyutlara sahiptir. Yine faylara bagl gelistigi
diistiniilen kaynak/kaynaklarin sicaklik 6zelligi ve korlardan birinde gozlenen jips
kristallerinin varlig1 bu gibi olusumlarin baslica nedeni olarak diisiliniilir. Amag¢ bu
cevrede gerek glinlimiiz ve gerekse yakin gegcmiste yagamis olan bentik foraminiferlerin
tanimlari, dagilimlar1 ve cevrenin ekolojik 6zelliklerini ortaya koyarak diger yakin
alanlar ile karsilastirilmasini yapmaktir.

Anahtar Kelimeler: Bentik foraminiferler, taksonami, CaCOs;, Ayvalik
ABSTRACT

Foraminiferal contents of 92 sediment samples, obtaining 4 cores from 4 stations
locating various depths, are investigated from the Alibey and Maden islands and
surrounding area in the northwestern part of Ayvalik. A total of 78 foraminiferal species
belonging to 22 families, 19 subfamilies and 42 genera, are determined from the region.
The agglutinated species can never reach a dominant number, however the calcareous
forms are represented by 74 species belonging to 18 families. In addition, the presence
of ground water with CaCOs interacting seaside along the fault zones and effecting the
biota in the region are indicated by the finding numerious large tests of benthic
foraminfera. Because the test dimensions of the Peneroplis, Ammonia, Challengerella
and Elphidium are over 0.5 mm. Also, the presence of gypsum crystals and temperature
changes of spring/springs thought to be developed depending on the faults can be a
main purpose for this kind of formations. The object is here to investigate the
distribution and determination both near past and recent benthic foraminifera and
ecological properties of the area by corraleting the other regions.

Keywords: Benthic foraminifera, taxonomy, CaCO3, Ayvalik
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Afyon Zonu’na Ait Ge¢ Triyas — Malm Budagan Karbonat istifinin
Foraminifer ve Alg Icerigi (Emet — Kiitahya, Bati Turkiye)

Foramwmferal and Algal Content Of The Late Triassic To Malm Budagan Carbonate
Sequence In The Afyon Zone (Emet-Kiitahya, Western Turkey)
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Afyon Zonu’nun iist boliimiinii olusturan Ge¢ Triyas — Malm karbonat istifi (Budagan
kirectasi), Budagan Dagi ve yakin c¢evresinde (Tavsanli, Emet arasi—Kiitahya),
metakirintili ve metavolkanik kayalardan yapili bir istifi dereceli olarak iistler. Ikibasl
tip kesitinde bu karbonat istifinin en alt boliimii, metakirintililarla ardalanan, c¢ok ileri
derecede yeniden kristallesmis ve makaslanmis, mercan (Ge¢ Triyas-Erken Jura
?Retiophillia sp.) ve Aulotortus spp. igeren kirectaslarryla karakterize edilir. Istifin kalan
boliimii secimli olarak ve ileri derecede yeniden kristallesmis ve makaslanmis fosilli
psodomikritik kirectaglar1 ve daha hafif makaslanmis ve yeniden kristallesmis, kismen
dolomitlesmis, foraminifer, alg ve siingerli biyomikritik, biyosparitik ve intra-
pelsparitik kirectaslariyla temsil edilir.

Istifin bu ikinci béliimii, Budagan Dag: tip kesitinde, altta Liyas yash ?Labyrinthina sp.
(=Lituosepta sp.) ve ?Paleomayncina termieri (Hottinger) (veya Cyclamminidae), iist
bolimiinde ?Amijiella amiji (Henson), ?Salpingoporella cf. annulata Carozzi,
Thaumatoporella parvovesiculifera (Raineri) foraminifer ve algleriyle birlikte, Orta
Dogger’de ortaya c¢ikan Redmondoides lugeoni (Septfontaine) foraminiferini igerir.
Karaboldere tip kesiti alt boliimiinde “?Siphovalvulina” sp., Thaumatoporella
parvovesiculifera (Rainer1) ve Palaeodasycladus mediterraneus (Pia) igerir ve Liyas
yashdir. Istifin orta boliimlerinde Salpingoporella cf. annulata Carozzi ile birlikte Orta
Dogger’de ortaya ¢ikan Redmondoides cf. lugeoni (Septfontaine) bulunur. Istifin en iist
boliimii Redmondoides cf. lugeoni (Septfontaine) ile birlikte Clypeina cf. jurassica
Favre ve Richard, ?Pfenderina sp. ve Cladocoropsis sp. igerir ve Malm yaghdir. Benzer
sekilde, Ciftlik yolu tip kesiti de, orta Dogger-Malm yasina isaret eden ve verilen sira
icinde ortaya c¢ikan Redmondoides lugeoni (Septfontaine), Mesoendothyra sp.,
Pfenderina sp., ?Pfenderina sp., ?Pfenderina gr. salernitana (Sartoni ve Crescenti),
?Satorina apuliensis Fourcade ve Chorowicz, ?Pseudocyclammina sp., ?Clypeina cf.
jurassica Favre ve Richard ve Cladocoropsis sp. fosillerinden olusan bir foraminifer,
alg ve siinger toplulugu igerir.

Alg ve foraminifer icerigi kirmtili kayalar {lizerinde gelisen, olasilikla siirekli bir
karbonat platformu kosullarinda olusan, Budagan Dag1 karbonat istifinin Geg Triyas -

Malm yasli oldugunu gosterir.

Anahtar sozciikler: Budagan kirectasi, foramifer, alg, Triyas, Jura
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ABSTRACT

In and surrounding the Budagan Mount (between Tavsanli and Emet - Kiitahya), a Late
Triassic to Malm carbonate sequence (Budagan limestone) gradationally overlies a
metaclastic- metavolcanic sequence and forms the upper part of the Afyon Zone. In the
Ikibasli type-section, the lowermost part of this carbonate sequence is characterized by
exceedingly recrystallized and sheared, coral (Late Triassic-Early Jurassic ?Retiophillia
sp.) and Aulotortus spp.-bearing limestone lenses intercalating the metaclastics. Resting
part of the sequence is represented by selectively and highly sheared fossiliferous
pseudomicritic limestones, and less-sheared, recrystallized, partly dolomitized,
foraminifer, algae and sponge-bearing biomicritic, biosparitic, intra-pelsparitic
limestones.

Along the Budagan Mount type-section, this upper part of the succession, includes
Liassic ?Labyrinthina sp. (=Lituosepta sp.) and ?Paleomayncina termieri (Hottinger)
(or Cyclamminidae) in the lower levels. Upward, the foraminifera Redmondoides
lugeoni (Septfontaine) that first appears in middle Dogger is found together with the
foraminifera and algae association of ?Amijiella amiji (Henson), ?Salpingoporella cf.
annulata Carozzi, Thaumatoporella parvovesiculifera (Raineri). Karaboldere type-
section consist of “?Siphovalvulina” sp., Thaumatoporella parvovesiculifera (Raineri)
and Palaeodasycladus mediterraneus (Pia) in its lower part and is Liassic in age. In the
middle part of the section, Redmondoides cf. lugeoni (Septfontaine) that appears in
middle Dogger, is found accompanying the Salpingoporella cf. annulata Carozzi. The
uppermost part of the section includes Redmondoides cf. lugeoni (Septfontaine),
Clypeina cf. jurassica Favre and Richard, ?Pfenderina sp., and Cladocoropsis sp.
indicating a Malm age. Similarly, along the Ciftlik road type-section, foraminifer, algae
and coral fossils of Redmondoides Ilugeoni (Septfontaine), Mesoendothyra sp.,
Pfenderina sp., ?Pfenderina sp., ?Pfenderina gr. salernitana (Sartoni and Crescenti),
?Satorina apuliensis Fourcade and Chorowicz, ?Pseudocyclammina sp., ?Clypeina cf.
jurassica Favre and Richard, and Cladocoropsis sp. are found in ascending order that
indicates middle Dogger-Malm age for the section.

Algae and foraminifer content indicate that the Budagan Mount carbonate sequence is
Late Triassic-Malm in age and formed in a probably continuous platform environment,

Keywords: Budagan limestone, foramifera, algae, Triassic, Jurassic
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Antalya Naplarimin Kretase Akdogan Kesiti: Pamphyhan Havzasinda Anoksik
Olay

The Cretaceous Akdogan Section Of The Antalya Nappes: An Anoxic Event In The Pamphylian
Basin

Ayse BOZCU, Fran¢ois BAUDIN, Mustafa BOZCU ve Andre POISSON
Canakkale Onsekiz Mart Universitesi, Mithendislik Mimarlik Fakiiltesi, Jeoloji Miih. Béliimii, 17020, Canakkale
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Bu calismada Isparta Acisinin (GB Tiirkiye) doruk bolgesinde yer alan Antalya naplari
icindeki havza cokellerinde bulunan siyah seyllerin stratigrafisi, ana kaya ve ortamsal
ozellikleri incelenmistir. Inceleme alami Egirdir (Isparta) giineydogusunda Akdogan
koyli ¢cevresinde yer alir.

Bolgedeki havza cokelleri radyolarit, ¢ort, ¢ortlii kiregtast ve organik madde igerikli
siyah seyllerden olusur. Bu siyah seyllerdeki TOC degerleri %0.8 -32.3 arasinda degisir
ve kerojen Tip II 6zelliktedir. Yiiksek oranda organik madde iceren seyllerin kalinligi
istif icerisinde ¢ok fazla olmamakla birlikte Antalya naplarina ait derin deniz ¢okelleri
ile gecisli yamag-havza ¢okellerinde ¢ok genis alanlarda yilizeylemeleri goriilmektedir.
Organic maddece zengin bu siyah seyller Antalya Mesozoyik havzasinin Senomaniyen-
Tiironiyen sinirinin anoksik 6zelliklerini yansitmasi bakimindan énemlidir.

Anahtar Kelimeler: Akdogan kesiti, siyah seyl, Pamphylian havzasi.
ABSTARCT

In this study, stratigraphic, source rock and basin characteristics of black shales in the
basinal sediments located at the apex region in the Antalya nappes were investigated.
The study area takes a place in the vicinity of Akdogan village that sited in the SW of
Egirdir.

Basinal sediments in the region are composed of radiolarite, chert, cherty-limestone and
organic rich black shales. TOC values of this black shales vary from 0.8 to 32 wt. % and
can be classified as type Il kerogen. The thickness of the organic-rich shales does not
represent a significant value in the sedimentary sequence, however, it does represent a
noticeably large area of outcrops associating with deep marine sedimentary rocks of
Antalya nappes. These organic-rich black shales indicate the anoxic conditions for
Cenomanian-Turonian boundary in the Antalya Mesozoic basin.

Keywords: Akdogan section, black shale, Pamphylian basin.
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Akdag (Isparta Giineyi) Yoresindeki Tersiyer Yash Denizel Birimlerindeki
Tasinmis Nannofosillere Ait Sayisal Veriler

Quantative Data Of Reworked Nannofossils In The Tertiary Aged Marmme Units Of Akdag
(South Of Isparta) Region

Kerem HEPDENIZ ve Enis Kemal SAGULAR
Siileyman Demirel Universitesi Miihendislik Mimarlik Fakiiltesi Jeoloji Miihendisligi Béliimii Isparta
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Birgok stratigrafik ¢alismada, kayaglar1 yaglandirmada kullanilan nannofosil kayitlarinin
yeniden ¢okeltilmis olma olasihig: dikkate alinmamaktadir. Ozellikle denizel kirmntili
kayaclarda tasinmis fosil verilerinin esyasli gibi kabul edilerek kayag istiflerinin
yaslandirilmasi ve ¢okelme ortamlarina iligkin tanimlamalar hatalara yol agmaktadir. Bu
calisma, Isparta giineyinde yer alan Akdag yoresindeki Erken Miyosen yash Giineyce
Formasyonunun kirintili kayacglarinda yapilmustir.

Calisma alaninda 3 degisik giizergah (K05, K06 ve KJ06) belirlenmis ve bu giizergahlar
boyunca ¢amurtasi, kiltasi, silttast ve marnlardan 40; kumtaglarindan ise 10 adet kayag
ornegi aliarak incelenmistir. Nannofosil tanimlamalari, kumtaglarinda ince kesit, ince
taneli kirmtililarda ise preparat yontemi ile yapilmigtir. Nannoplanktonlar stratigrafik
kokenlerine gore belirlenmistir. Erken Miyosen (esyasli), Oligo-Miyosen gegisi
(havzai¢i tasinmig), Erken Eosen (havzadisi taginmis) ve Geg¢ Kretase/ Paleosen
(havzadis1 tasinmis) tiirlerinden olusan dort farkli nannofosil toplulugu belirlenmis; bu
nannofosil topluluklarma ait sayisal veriler ve incelenen kayaglardaki oransal
dagilimlari istatistiksel olarak incelenmistir.

Giineyce Formasyonu’ na ait kumtaslar1 igerisindeki tasinmis nannofosil verileri: Geg
Kretase yasini veren Micula decussata, Stradneria crenulata, Watznaueria barnasae
vb.; Erken Eosen’e isaret eden Fasciculithus tympaniformis, Reticulofenestra dictyoda,
Ericsonia sp., Sphenolithus moriformis, Zygrhablithus bijugatus vb.; Oligo-Miyosen
gecisine ait Cribrocentrum reticulatum, Cyclicargolithus abisectus, Cy. floridanus,
Dictyococcites bisectus, Sphenolithus dissimilis vb. olarak belirlenmistir. Giineyce
Formasyonu’na ait kumtaslar igerisindeki yerli nannofosiller ise sdyle tanimlanmistir:
Coccolithus miopelagicus, Sphenolithus belemnos ve Helicosphaera ampliaperta vb.
Esyaslt fosil toplulugu, NN3 - Sphenolithus belemnos asamali menzil zonuna ve
Burdigaliyen (Erken Miyosen) ¢dkelim zamanina isaret etmektedir. Ayrica incelenen
kirintili  kaya¢ seviyeleri igerisindeki nannofosil topluluguna gore; Giineyce
Formasyonunun, agik-s1g ve sicak deniz ortaminda ¢okeldigi sonucuna varilmistir.
Tasinmig ve yerli nannofosillere ait sayisal veriler agik sig denize ait eski-ortamsal
kosullarin tektonik, ¢okelme ortami ve eski-iklim kosullar1 tarafindan kontrol edildigini
gostermektedir.

Anahtar kelimeler: Nannofosil, Isparta, Biyostratigrafi, Miyosen, Giineyce
Formasyonu
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ABSTRACT

In most of the stratigraphic studies, the possibility of the reworking of the nannofossil
records which are used for ageing the rocks, are usually not considered. Especially
reworked nannofossil data in the marine clastics that are accepted as sinsedimentary
gives the wrong age and deposit setting descriptions. The following study is made in
around Akdag region (south of Isparta / Turkey), inside the Early Miocene aged
Gilineyce Formation. In the study area, three routes (K05, K06 and KJ06) were
determined and along the routes, 40 rock samples from the mudstone, claystone,
siltstone and marn, and 10 samples from the sandstone were examined. The nannofosil
definitions have been made by the method of thin sections in sandstone and by the use
of chemical agents in the clastics. In this study, nannofossil data of clastic sediments
were observed and differentiated according to their stratigraphic origin. Basically, four
nannofossil assemblies (Early Miocene, Oligo-Miocene transition, Early Eocene and
Late Cretaceous/Paleocene) were determined, quantative data and percentage
distribution were examined statistically.

Inside the sandstones of the Giineyce Formation, reworked nannofossil data is as
follows: Late Cretaceous aged Micula decussata, Stradneria crenulata, Watznaueria
barnasae exc; Early Eocene aged Fasciculithus tympaniformis, Reticulofenestra
dictyoda, Ericsonia sp., Sphenolithus moriformis, Zygrhablithus bijugatus and etc.; and
belonging to Oligo-Miocene transition, Cribrocentrum reticulatum, Cyclicargolithus
abisectus, Cy. floridanus, Dictyococcites bisectus, Sphenolithus dissimilis and etc. were
defined. Inside the sandstones of Giineyce Formation sinsedimentary nannofossils were
determined as: Coccolithus miopelagicus, Sphenolithus belemnos and Helicosphaera
ampliaperta and etc. Sinsedimentary nannofossil assemblage indicates the NN3,
Sphenolithus belemnos zone and Burdigalien (Early Miocene) deposition age. Further,
according to the nannofossil assamblage inside the examined clastic sediments,
Giineyce Formation was found to be deposited in open-shallow and warm marine paleo-
environment. Reworked and sinsedimentary nannofossil data shows that the open-
shallow marine environment was controlled by tectonics, deposition and paleoclimatic
conditions.

Keywords: Nannofossil, Isparta, Biostratigraphy, Miocene, Giineyce Formation
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Bey Daglar1 Karbonat Platformu (Bati Toroslar) Ust Kretase Rudist
Biyostratigrafisi

Upper Cretaceous Rudist Biostratigraphy Of The Bey Daglari Carbonate Platform (Western
Taurides)

Sacit OZER ve Bilal SARI
Dokuz Eyliil Universitesi, Miihendislik Fakiiltesi, Jeoloji Miih. B6l. 35160, Tinaztepe Yerleskesi, Buca-izmir
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Bey Daglar1 otoktonu (Bati Toroslar) Ust Kretase istiflerinde gdzlenen rudist
litosomlarina ait rudist topluluklarinin tanimlanmasi, neritik istifin yasi konusunda yeni
verilerin elde edilmesini saglamistir. Bey Daglar1 karbonat platformunun dogu, kuzey
ve giiney alanlarindaki, neritik kiregtaglarinda dort rudist litosomu tanimlanmustir.

En yasl rudist topluluklari, Dogu (Katran Dag) alaninda saptanmistir (caprinid
litosomu). Karain kesitinde, istifin alt boliimii caprinidlerin baskinlig1 ile simgeseldir.
Ust boliimde ise ichthyosarcolitidler baskindir. Rudist toplulugu Ichthyosarcolites
bicarinatus (Gemmellaro), Ichthyosarcolites triangularis Desmarest, Caprina
schiosensis Boehm, Neocaprina gigantea Plenicar, Schiosia cf. schiosensis Boehm,
Sphaerucaprina woodwardi Gemmellaro, Durania sp., Radiolites sp. ve Sauvagesia
sp.’den olusur. Seyrek bentonik foraminifer toplulugu istifin orta-iist boliimiiniin orta
Senomaniyen yash oldugunu gosterir.

Bey Daglar1 karbonat platformunun yaklagik 700 m kalinligindaki orta Senomaniyen-
?Koniasiyen yash neritik kirectaslari, otoktonun kuzey boliimiinde iki rudist toplulugu
ile temsil edilir. Orta-ge¢ Senomaniyen yaslh alt rudist toplulugu birkac¢ caprinid ve
onlara eslik eden seyrek radiolitidler ile temsil edilir (caprinid litosomu). Platform
karbonatlarinin en {ist bolimii Vaccinites praegiganteus (Toucas) bireylerinin
baskinligiyla tanman bir hippuritid ve radiolitid toplulugu ile temsil edilir (hippuritid
litosomu). Hippuritid litosomu otoktonun en kuzey boliimii boyunca (Korkuteli-Aglasun
arasinda) bir anahtar diizey seklinde takip edilebilir. Korkuteli alaninda ve otoktonun
kuzey boliimiinde, Vaccinites praegiganteus (Toucas), Milovanovicia heraki Polsak,
Distefanella bassanii Parona, Biradiolites angulosus d’Orbigny, Hippurites socialis
Douvillé ve Hippuritella resecta (Defrance)’dan olusan rudist faunasi ge¢ Turoniyen
yasini igaret eder.

Giiney (Susuzdag) alaninin rudist topluluklari, Boliikkatran kesitinde gozlenen iki rudist
olusugu ile temsil edilir. 20 metre kalinligindaki alt litosom istifin tabaninda yer alir ve
Hippuritella variabilis Munier-Chalmas, Rajka spinosa Milovanovic-Grubic, Vaccinites
cf. chaperi Douvillé, Praeradiolites aff. subtoucasi Toucas ve tanimlanamayan
radiolitidlerden  yapilidir  (hippuritid-radiolitid  litosomu).  Hippuritid-radiolitid
litosomunda saptanan ve toplulugu olusturan tiirlerin stratigrafik dagilimlar1 Santoniyen-
Kampaniyen yasini isaret eder. Ust litosom istifin en iist boliimiinde yer alir ve iki
boliimden olusur. 3 metre kalinligindaki masif alt boliim bol miktarda Joufia reticulata
Boehm pargasi, seyrek Hippurites heritschi (Kiihn), Vaccinites sp. ve radiolitid igerir. 10
metre kalinligindaki {ist boliim ise Joufia ve Gorjanovicia cinslerine ait tiirlerin baskinlig
ile tanmr (Joufia-Gorjanovicia litosomu). Rudist toplulugu en ge¢ Kampaniyen-
Mastrihtiyen yasim isaret eden Joufia reticulata Boehm, Gorjanovicia akyolii Ozer,
Gorjanovicia cf. costata Polsak ve Gorjanovicia lipparinii Polsak bireylerinden olusur.
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Anahtar Kelimeler: Rudist toplulugu, Litosom, Ust Kretase, Bey Daglar1 Karbonat
Platformu, Bat1 Toroslar.

ABSTRACT

Identifications of the rudist assemblages of the rudist lithosomes observed in the neritic
limestones the Upper Cretaceous sequences of the Bey Daglari autochthon (Western
Taurides), have yielded new data for the age of the neritic successions. Four rudist
lithosomes are distinguished from eastern, northern and southern part of the neritic
limestones of the Bey Daglar1 carbonate platform.

The oldest rudist assemblages are observed in the Eastern (Katran Dag) area (caprinid
lithosome). The lower part of the Karain sequence is dominated by caprinids while the
upper part is dominated by ichthyosarcolitids. The rudist assemblage comprises
Ichthyosarcolites bicarinatus (Gemmellaro), Ichthyosarcolites triangularis Desmarest,
Caprina schiosensis Boehm, Neocaprina gigantea Plenicar, Schiosia cf. schiosensis
Boehm, Sphaerucaprina woodwardi Gemmellaro, Durania sp., Radiolites sp. and
Sauvagesia sp. The benthonic foraminifera assemblage suggests that the age of the
middle-upper part of the succession is of middle Cenomanian.

The approximately 700-m-thick middle Cenomanian-?Coniacian neritic limestones of
the Bey Daglar1 carbonate platform are represented by two rudist associations in the
northern part of the autochthon. The middle-late Cenomanian lower rudist association is
represented by a few caprinids, which associated with rare radiolitids (caprinid
lithosome). The uppermost part of the platform carbonates is characterized by an
association of hippuritid and radiolitid rudist bivalves dominated by Vaccinites
praegiganteus (Toucas) (hippuritid lithosome). The hippuritid lithosome can be traced
patchily throughout the northernmost part of the autochthon as a key level (between
Korkuteli and Aglasun). In the Korkuteli area and the northernmost part of the
autochthon, the rudist fauna comprising Vaccinites praegiganteus (Toucas),
Milovanovicia heraki Polsak, Distefanella bassanii Parona, Biradiolites angulosus
d’Orbigny, Hippurites socialis Douvillé and Hippuritella resecta (Defrance) indicates
the late Turonian age.

The rudist associations of the Southern (Susuzdag) area are represented by two rudist
formations, which were observed in the Boéliikkkatran section. The 20-m-thick lower
lithosome is observed at the lowermost part of the succession and is made up of
Hippuritella variabilis Munier-Chalmas, Rajka spinosa Milovanovic-Grubic, Vaccinites
cf. chaperi Douvill¢, Praeradiolites aff. subtoucasi Toucas and unidentifiable radiolitids
(hippuritid-radiolitid lithosome). The stratigraphical distributions of the species of the
assemblage from the hippuritid-radiolitid lithosome indicate a Santonian-Campanian age.
The upper lithosome is observed at the top of the neritic succession and constitutes two
parts. The 3-m-thick massive lower part comprises abundant shell fragments of Joufia
reticulata Boehm, rare Hippurites heritschi (Kithn), Vaccinites sp. and radiolitids. The 10-
m-thick upper part of the lithosome is dominated by species of Joufia and Gorjanovicia
(Joufia-Gorjanovicia lithosome). The rudist association comprises Joufia reticulata
Boehm, Gorjanovicia akyolii Ozer, Gorjanovicia cf. costata Polsak and Gorjanovicia
lipparinii Polsak, which suggest latest Campanian-Maastrichtian.

Keywords: Rudist Assemblage; Lithosome; Upper Cretaceous; Bey Daglar1 Carbonate
Platform; Western Taurides.
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Marmara Denizinin Giiney ve Giineybatisindaki Mollusk Kavkilarinda
Kimyasal Element Dagilimlarimin Biyojeokimyasal Ozellikleri

Biogeochemical Characteristics Of Chemical Elements Distributions In South And
Southwestern Marmara Sea’s Mollusc Shells

Saday Azadoglu ALIYEV', Ali SARI?, Bahadir OKTEN?, D. Banu KORALAY? ve Derya
KOCA®
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Bu c¢alisma Marmara Denizi’nin Giliney ve Giineybatisinda giliniimiizdeki degisik su
derinliklerinden derlenmis olan fauna ve ¢okel Grnekleri lizerinde gerceklestirilmistir.
Analiz i¢in yaklagik 20' ye yakin mollusk cinsine 6zgii olan tiirlerin toplam 870 adet
kavkilarindan 584 adet tanitman ornek secilerek analizler i¢in kullanilmistir. Mollusk
kavkilar1 yapisal olarak % 96-98.8 kalsiyum karbonat mineral-organik bilesimlidir.
Kavkilar genellikle acik koyu ve agik renkli birbiriyle ardalanmali mevsimsel
tabakalardan ve bunlarin serilerinden ibarettir. Fauna ve ¢okel orneklerinde Cr, Ga, Ni,
Zn, Mo, Cu, Pb, Yb, Y, Nb, Ti, Sr, Ba, Mn, Sc, Co, V, Zr, Fe, Al, W, Se, Bi, Sb, As ve
Cd gibi agir ve iz elementlerin dagilimlarin1 ve davraniglarini etkileyen baslica unsurlar
incelenmistir. Elementlerin kavkisal dagilimlarinin (ortalama olarak) incelenen
cokellerdeki (ortalama olarak 0.48-32.45x10" ppm arasinda degisir), yer kabugundaki ve
deniz suyundaki ortalamalar1 ile yapilan karsilastirmalar esnasinda biyolojik birikim
seviyeleri (BBS) elde edilmistir. BBS' leri ¢okellerdekine gére 0.001 ile 9.146 kez,
deniz suyundakine karsilik gelen BBS'i ise, Mg istisna olmakla, 5.930- 1230000 kez
arasinda degistigi tespit edilmistir. Elementlerin Marmara Denizi’ nin bu alanindaki
mollusk kafes ve ¢evresel cokellerindeki dagilimina ait belirlenen degisiklikler,
Ozellikle, onlarin terrijen pelitli kil malzemelerinde bulunan miktarlarina ve
biyojeokimyasal ozelliklerine bagli olup, bazen ikincil yogunlasma da gergeklesebilir.
Elementlerin mollusklarin ¢esitli tiirlerin kavkisal yiizdelerindeki degisikliklerin
(elementlerin  ¢esitli tiirlerin  kavkilarindaki  dagilimlar1) oncelikle, onlarin
taksonomik ozellikleri ile baglilig1 belirlenmis, degisik bolgelerdeki ayni tiirlere 6zgii
olan element dagilimindaki farkliliklarin ise ortamin jeokimyasindan kaynaklandigina
saptanmstir. Bu durum denizel jeokimyanin evriminin incelenmesinde organizmalarin
belirgin bir unsur oldugunu gdstermektedir.

Anahtar Kelimeler: Biyojenik, Biyojeokimya, Birikim Seviyesi, Fauna, Mollusk,
Taksonomik

ABSTRACT

This study has been realized on fauna and sediments samples that have been collected
from different water depth at the South and Southwestern Marmara Sea. 584 represent
mollusk shells were selected from total 870 mollusc shells, which represent species of
about 20 mollusc have been analysed. Mollusc shells composed from 96-98.8 %
calcium carbonates mineral-organic composition. Shells generally made of structural
successive dark and light color seasonal layers and series. The main components of
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fauna and sediments samples, which affected the distributions and behaviors of heavy
and trace elements, includily Cr, Ga, Ni, Zn, Mo, Cu, Pb, Yb, Y, Nb, Ti, Sr, ba, Mn, Sc,
Co, V, Zr, Fe, Al, W, Se, Bi, Sb, As and Cd, have been analyzed. Biological
accumulation levels (BAL) of elemental distributions in studied sediments (on an
average which vary between 0.48 — 32.45 x 104 ppm) have been obtained as a result of
the comparisons of average element contents of earth and seawater. It has been
determined that BAL vary between 0.001-9.146 ppm in the sediments and vary between
5.930-1230000 ppm in the sea water, with the exception of Mg. The changes of
elemental distributions in Marmara Sea’s mollusc shells and sediments are related to
amounts of terrigenous pelite clay materials and biogeochemical features. In addition,
secondary condensations may occur. The changes (percentage of elements of various
species of molluscs frameworks) have been determined and correlated with mollusc
taxonomical characteristics. The differences of elemental distribution, (special to the
same species in various areas) are related with the environment geochemistry. It is also
evident that trace element geochemistry of mollusk shells affects the marine
environmental geochemistry.

Keywords: Biogenic, Biogeochemistry, Accumulation Level, Fauna, Framework,
Mollusc, Taxonomy
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Tire-Akcasehir Komiirlerinin Yasi ve Paleoekolojisi, Kiiciik Menders Grabeni
Giiney Kenari, Bati Anadolu

Age and Palaeoecology of Tire—Ak¢agsehir coals, South Margin of Kiiciik Menderes Graben,
Western Anatolia

Tahir EMRE ', Metin TAVLAN ? ve Mehmet Serkan AKKIiRAZ '
'Dokuz Eyliil University, Department of Geological Engineering, TR-35100 Bornova/izmir
*Bosphorus Nickel Madencilik Tic. A.S.,izmir
mtavlan@enickel.co.uk; serkan.akkiraz@deu.edu.tr
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Kiiclik Menderes Grabeni’nin gliney kenarmin orta kesiminde yer alan Tire-Akcasehir
dolaylarinda, Menderes Masifi Cine Asmasifi’nin metamorfitleri temeli olusturur.
Metamorfitleri, Neojen-Kuvaterner yasli karasal tortullar agisal uyumsuz olarak iistler.
Bu tortullar; birbirlerini agisal uymsuzlukla iistleyen, Orta Miyosen yasl Ayaklikir
formasyonu, Pliyo-Pleyistosen yashh Karatekke formasyonu ve Holosen yash
aliivyonlardir. Ayaklikiri formasyonu g6l ve akarsu c¢okellerinden, Karatekke
formasyonu aliivyon yelpazesi c¢okellerinden olusur. En geng¢ c¢oOkiintii alanlarini
dolduran aliivyonlar genis diizliikleri olusturur. Kiiciik Menderes Grabeni’nin dogu
ucunda etkili olan K-G, KD-GB ve KKD-GGB dogrultulu sikistirma ve c¢ekme
kuvvetleri yoredeki havzalarin evrimini ve tortul dolgusunun geometrisini denetlemistir
(Emre ve Sozbilir 2007). Yakin tarihli Tire depremlerini (koeriboun:
www.koeri.boun.edu.tr), bolgede tektonik etkinlik glinlimiizde de siirdiigiiniin kanitidir.
GOl ve akarsu tortullarindan olusan Ayaklikiri formasyonu, Akgasehir yoresinde,
Kiiciik, Orta ve Biiyilk Damar adli {i¢ komiir diizeyi igerir. Bu damarlardan alinan,
palinolojik amaglh 6rnekler incelenmistir. Ayirtlanan palinomorflarin tiir ¢esitliligi
zengin ancak sayilari azdir. Bu c¢aligmada toplam 19 cins ve 18 tiir belirlenmistir.
Angiospermler, gymnosperm ve sporlara oranla yiiksek yiizdeyle temsil edilmektedir.
Elde edilen formlar, Tirkiye Orta Miyosen’i i¢in, Polypodiaceoisporites
marxheimensis, Polypodiaceoisporites sp., Laevigatosporites haardti, Sequoiapollenites
polyformosus, Cyacadopites sp., Ephedripites  sp., Inaperturopollenites dubius,
Cupressacites  insulipapillatus,  Pityosporites microalatus, Pityosporites  spp.,
Podocarpidites  libellus,  Triatripollenites  rurensis, = Momipites  punctatus,
Subtriporopollenites simplex, Polyvestibulopollenites verus, Tricolpopollenites henrici,
Polyporopollenites undulosus, Cyrillaceaepollenites megaexactus, Tricolpopollenites
densus, Tricolpopollenites  microhenrici, Tricolporopollenites microreticulatus,
Tricolporopollenites cingulum ssp. pusillus ve Periporopollenites sp. (thallictrum tip)
karakteristik bir topluluktan olugsmaktadir.

Toplulukta gozlenen Pityosporites microalatus (Pinus), Podocarpidites libellus
(Podocarpus) ve Tricolporopollenites cingulum ssp. pusillus (Castanae) tiirleri,
tortulasma sirasindaki yiiksek topogafyayr (dag ortami) belirtmektedir. Ayrica
topluluktaki Triatriopollenites rurensis (Myricaceae) ve Inaperturopollenites dubius
(Taxodiaceae) tiirleri ise algak alanlardaki bataklik bolgelerin varligina isaret
etmektedir. Momipites punctatus (Engelhardia), Subtriporopollenites simplex (Carya)
ve Polyporopollenites undulosus (Ulmus) formlarinin Orneklerdeki varligi ise algak
alan, 1rmak kenar1 ortami simgelemektedir. Ayrica palinolojik topluluga dayal

118



C.U. JEOLOJI MUHENDISLIGI BOLUMU &
30. YILJEOLOJI SEMPOZYUMU @
25 - 27 EKIM 2007

paleoiklimsel kosullar, Mosbrugger ve Utescher (1997) tarafindan gelistirilen
“Coexistence Approach” yontemi kullanilarak tartigilmistir.

Anahtar sozciikler: Kiiciik Menderes Grabeni, Neojen-Kuvaterner Karasal Tortullar,
Orta Miyosen, Akcasehir Komiirleri, Paleoekoloji.

Bu calismay1 DEU Rektorliigii ( 04.KB.FEN.032 nolu DEU AFS projesi) desteklemistir.
ABSTRACT

Metamorphites of the Cine Submassif belonging to Menderes Massif which crops out
surrounding of Tire—Akcasehir located to center of southern margin of the Kiigiik
Menderes Graben constitute to basement. Neogene—Quaternary terrestrial sediments
unconformably overlie the metamorphites. These sediments consist of three different
formations, which unconformably overlie each other, namely the Middle Miocene
Ayaklikiri, the Plio—Pliocene Karatekke and the Holocene alluvium. The Ayaklikiri
Formation composes of lacustrine and fluviatile sediments. The Karateke Formation is
made up of alluvial fan deposits. The youngest depression fields filled by alluvium form
wide plains. N-S, NE-SW and NNE-SSW trending compressional and extensional
strenghts controlled the geometry of the sedimentary succesion and the tectonic
evolution of the basin (Emre and Sozbilir 2007). Tectonic activity still continus as
evidenced by Tire earthquakes recently occurred (koeriboun: www.koeri.boun.edu.tr).

The Ayaklikir1 Formation including lacustrine and fluviatile sediments consists of three
coal levels namely small, middle and major seams on Akgasehir locality. The samples
obtained from coal seams have palynologically been examined. Totally, 19 genara and
18 species have been determined in this study. Angiosperms are represented by high
percentages compared to gymnosperms and spores. The palynological assemblage is
made wup of characteristic Middle Miocene palynomorphs which are
Polypodiaceoisporites marxheimensis, Polypodiaceoisporites sp., Laevigatosporites
haardti, Sequoiapollenites polyformosus, Cyacadopites sp., Ephedripites sp.,
Inaperturopollenites dubius, Cupressacites insulipapillatus, Pityosporites microalatus,
Pityosporites spp., Podocarpidites libellus, Triatripollenites rurensis, Momipites

punctatus, Subtriporopollenites simplex, Polyvestibulopollenites verus,
Tricolpopollenites  henrici, Polyporopollenites undulosus, Cyrillaceaepollenites
megaexactus, Tricolpopollenites  densus, Tricolpopollenites ~ microhenrici,

Tricolporopollenites microreticulatus, Tricolporopollenites cingulum ssp. pusillus and
Periporopollenites sp. (thallictrum type).

Presence of Pityosporites microalatus (Pinus), Podocarpidites libellus (Podocarpus)
and Tricolporopollenites cingulum ssp. pusillus (Castanae) species indicates a high
topography throughout sedimentation. Additionally, presence of Triatriopollenites
rurensis (Myricaceae) and [Inaperturopollenites dubius (Taxodiaceae) determines
swamp areas on lowlands. Momipites punctatus (Engelhardia), Subtriporopollenites
simplex (Carya) and Polyporopollenites undulosus (Ulmus) in the assemblage define
lowland and riparian environment. Additionally, palacoclimatic conditions on the basis
of palynological assemblage have also been discussed using the Coexistence Approach
method proposed by Mosbrugger and Utescher (1997)

Keywords: Kiiciik Menderes Graben, Neogene — Quaternary Terrestrial Sediments,
Middle Miocene, Akcasehir coals, Palacoecology
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Bat1 - Orta Toroslarda Denizel Miyosen Cokellerinin Planktik Foraminifer
Biyostratigrafisi ve Korelasyonu

Planktic Foraminiferal Biostratigraphy And Correlation Of The Marinal Miocene Sediments In
West and Middle Taurus

. ‘ Tiilay KOKSOY A
Istanbul Universitesi Miihendislik Fakiiltesi, Jeoloji Miihendisligi Béliimii 34320, Avcilar,istanbul
tulay@jistanbul.edu.tr
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Bati ve Orta Toroslar’da birbirinden bagimsiz olarak gelisen Neojen havzalarinin
olusumu ve kapanimi kronostratigrafik olarak farkliliklar gosterir. Neojen havzalarinin
denizel ¢okel smirlari; Antalya-Korkuteli dolayinda Akitaniyen- Langiyen, Antalya-
Manavgat dolayinda Ust Oligosen- Messiniyen, Isparta- Imrezi dolayinda Akitaniyen-
Langiyen, Mersin- Mut dolayinda; Akitaniyen- Serravaliyen’dir.

Bat1 ve Orta Toroslar’da Miyosen siiresince etkili olan agik denizin olusturdugu istif,
olduk¢a kalin ve yaygin yiizlekler halindedir. Bunlardan Sinek¢i (Antalya-Korkuteli),
Geceleme (Antalya- Manavgat); Giineyce (Isparta- Imrezi), Koselerli (Mersin- Mut)
formasyonlari; kiltagi, kumtasi, killi kiregtagi ve yumusak marn litolojilerinden olusur
ve bol miktarda planktik foraminifer igerirler.

Bu yiizleklerde Oligosen/ Miyosen siniri, biyostratigrafik olarak uyumlu gecisli —
denizel birimlerin bulunmamasi nedeniyle Erken Akitaniyen (Erken Alt Miyosen)
belirlenememistir.

Bat1 ve Orta Toroslarda calisilan Miyosen istiflerinde 8 cins 23 tiir planktik foraminifer
ayirtlanmig, tabanda Ust Akitaniyen (Alt Miyosen)’den tavanda Serravaliyen (Orta-Ust
Miyosen)’e kadar, Catapsydrax dissimilis, Globigerinoides trilobus trilobus,
Praeorbulina glomerosa curva, Orbulina suturalis, Globorotalia fohsi, G. mayeri
standart planktik foraminifer zonlar1 tanimlanmis ve Miyosen ¢okellerinin stratigrafik
sinirlarinin farkliliklar planktik foraminifer biyostratigrafisi ile belirtilmistir.

Anahtar kelimeler: Biyostratigrafi, Miyosen, Planktik foraminifer, Toros.

ABSTRACT

Formation and closure of Neogene Basins which have been developed independently
from each others in West and Middle Taurus indicates significant chronostratigrafical
differences. Boundaries of marine sediments in Neogene basins range from Aquitanian-
Langian around Antalya-Korkuteli; Upper Oligocene- Messinian around Antalya-
Manavgat to Aquitanian- Langian around Isparta — Imrezi; and also Aquitanian-
Serravalian around Mersin — Mut. Sedimentary sequence formed in an open marinal
environement at the western and middle Taurides during Miocene is significantly thick
and widespread in the study area. Formations of Sinek¢i (Antalya-Korkuteli), Geceleme
(Antalya- Manavgat); Giineyce (Isparta- Imrezi) and also Koselerli (Mersin- Mut) are
composed of claystones, clayey limestone, sandstones and soft marls; and include
abundantly Planktic Foraminiferas. Oligocene / Miocene boundary could not be
determined because Dbiostratigrafically transitive marine units with Planktic
Foraminiferas could not be found in the study area. 8 genus and 23 species have been
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distinguished in the Miocene sequences studied in Western and Middle Taruides; and
standard planctic foraminifera zones of Catapsydrax dissimilis, Globigerinoides trilobus
trilobus, Praeorbulina glomerosa curva, Orbulina suturalis, Globorotalia fohsi and G.
mayeri have been described from Upper Aquitanian (Early Miocene) at the base to
Serravalian (Middle — Upper Miocene) on the top of the sequences.

Keywords: Biostratigraphy, Miocene, Planktic foraminifera, Taurus
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Cypriders Torosa (Jones)’Nin Elek Tipi Delikleri Degisimi Ile Par¢ikan
Formasyonu’nun (Dogu Anadolu) Paleotuzlugunun Belirlenmesi

Paleosalinity Of Par¢ikan Formation (Eastern Anatolia) With The Variability Sieve-Type Pores
Of Cypriders Torosa (Jones)

Atike NAZIK' ve Anne-Marie BODERGAT?
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Ge¢ Miyosen donemine ait Pargikan Formasyonu, Arguvan (Malatya) giineyinde
yilizeylemektedir. Formasyon , ince-orta taneli kumtasi, silttasi, organik malzemeli gri-
yesil renkli kiltasi, marn, komiir ve kiltaglarindan olugmaktadir. Ostrakodlardan
Cyprideis torosa (Jones), Parcikan Formasyonundan o6lgiilen kesitten derlenen
orneklerde yaygin olarak bulunmustur. Cyprideis torosa kavkilar1 diiz, retikiillii ve
tuberkiillii olarak gozlenmistir. Par¢ikan Formasyonu’ndan alman Ornekler icinde
tanimlanan Cyprideis torosa kavkilari tizerinde farkl tipte (yuvarlak, oval ve diizensiz)
elek tipi delikler bulunmustur. Bu ¢alismanin amaci; Parcikan Formasyonu
paleotuzlulugunun farkl elektipi delik sekillerinin yiizdelerine bakarak agiklanmasidir.

Anahtar kelimeler: Elektipi delikler, paleotuzluluk, Ge¢ Miyoesen, Pargikan
Formasyonu, Dogu Anadolu

ABSTRACT

Parcikan Formation is outcropped in southern part of Arguvan (Malatya) in the eastern
Anatolia during the late Miocene. Parcikan Formation is represented by fine, middle-
grained sandstone, siltstone, organic rich, gray-green claystone, marl, coal and clayey
limestone levels. Cyprideis torosa (Jones) from ostracods is found all samples of a
section measured Par¢ikan Formation. Cyprideis torosa’s carapaces are recognized as
smooth, reticulated, nodded or punctuated. Different shapes (round, oblong and
irregular) of sieve-type pores are observed on the Cyprideis torosa valves of studied
samples in the Par¢ikan Formation. The aim of this study are explained on paleosalinity
of Par¢ikan Formation according to relationship between the percentage of sieve-type
pore and salinity.

Keywords: Sieve-type pore, paleosalinity, Late Miocene, Par¢gikan Formation, Eastern
Anatol
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Giilpinar ve Cevresinin Pliyosen Gastropoda-Pelecypoda Faunasi Ile Paleoekolojisi
ve Paleocografyasi (Canakkale-Kuzeybati Anadolu)

Paleoechology and Paleogeography Of Giilpinar With The Pliocene Gastropoda-Pelecypoda
Fauna (Canakkale-Northwest Anatolia)

Pmar GUVEN
Canakkale Onsekiz Mart Universitesi, Jeoloji Mithendisligi Ana bilim Dal1 Terzioglu Kampusii
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Calisma bolgesi, Biga Yarimadasi’nin giineybatisinda, Canakkale ili, Ayvacik ilgesi
siirlari igerisinde bulunmaktadir. Giilpinar ve ¢evresinde yiizlek veren Neojen ¢okelleri
icerisinde Pelecypoda simifina ait Akgagiliyen=Erken Kuvalnikiyen yasini veren
Avimactra karabugasica (Andrussow), Avimactra ossoskovi (Andrussow) ve Avimactra
venjukovi (Andrussow) tiirleri, Kalabriyen yasimni veren Chlamys inaequacostalis
Lamarck, Pecten benedictus Lamarck, Ostrea lamellosa Brocchi tiirleri ve Geg
Pleyistosen yasini veren Mytilus sp., Chlamys sp., Lasea nitida (Turton), Acanthocardia
paucicostata (Sowerby), Cerastoderma sp., Abra sp., Paphia (Polititapes) senescens
Coc., Pholas (Pholas) dactylus Linnaeus ve Gastropoda sinifina ait Gibbula (T.)
umblicaris Linné, Gibbula sp., Valvata sp., Hydrobia acuta (Draparnaud), Caecum
auriculatum de Folin, Rissoa sp., Bittium sp., Retusa turrita O.F. Miiller tiirleri
tanimlanmistir.

Avimactra karabugasica (Andrussow), Avimactra ossoskovi (Andrussow) ve Avimactra
venjukovi (Andrussow) tiirleri Kaspik Havza i¢in Ge¢ Pliyosen’de (Akcgagiliyen=Alt
Kuvalnikiyen) karakteristik olup, acit su ortamini (tuzluluk: %016,5-30) ifade
etmektedirler. Bu tiirlerin Akgagiliyen’de, bir transgresyonla Kaspik Havza’dan Oksinik
Havza’ya gog ettigi bilinmektedir (Taner, 1997; Kapan-Yesilyurt, 2000; Kabasakal,
2005). Bu transgresyon esnasinda gilineye dogru uzanan bir kol vasitasiyla Giilpinar’a
kadar ulastig1 calismamizla ortaya konmustur. Akgagiliyen’den sonra bdlgede Paratetis
etkisi ortadan kalkmis ve Chlamys inaequacostalis Lamarck, Pecten benedictus
Lamarck, Ostrea lamellosa Brocchi tiirlerinin varligi ile Akdeniz hakimiyeti
gozlenmistir. Ayrica, Lasea nitida (Turton), Acanthocardia paucicostata (Sowerby),
Paphia (Polititapes) senescens Coc., Pholas (Pholas) dactylus Linnaeus ve Gastropoda
smifina ait Gibbula (T.) umblicaris Linné, Hydrobia acuta (Draparnaud), Caecum
auriculatum de Folin, Retusa turrita O.F. Miiller gibi s1g ve tuzlu ortamda yasayan
tirlerin varligit Geg Pleyistosen’den itibaren, Akdeniz’in kuzeye dogru sokularak,
calisma bolgemiz iizerinden Canakkale bogazina dogru ilerledigini gostermektedir.
Gastropoda-Pelecypoda faunasi ile ortaya cikarilan paleoekolojik ve paleocografik
ozellikleri, ayni seviyelerde saptanan Ostracoda smnifina ait, Bairdia subdeltidea,
Callistocythere intricatoides, Cytheridea acuminata, Aurila convexa, Aurila speyeri,
Hermanites haidingeri haidingeri, Loxoconcha tumita, Loxoconcha paralela,
Xestoleberis depressa tiirleri de desteklemektedir.

Anahtar Kelimeler: Gastropoda-Pelecypoda, Akgagiliyen, Kuvalnikiyen, Kalabriyen,
Paleoekoloji, Paleocografya, Kaspik Havza, Akdeniz
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ABSTRACT

The study area is located around Ayvacik-Giilpinar Town (Southwest of the Biga
Peninsula, Canakkale). Avimactra karabugasica (Andrussow), Avimactra ossoskovi
(Andrussow) and  Avimactra venjukovi  (Andrussow) species in aged
Aktschagylian=Early Kualnikian, Chlamys inaequacostalis Lamarck, Pecten benedictus
Lamarck, Ostrea lamellosa Brocchi species in aged Calabrian, Mytilus sp., Chlamys sp.,
Lasea nitida (Turton), Acanthocardia paucicostata (Sowerby), Cerastoderma sp., Abra
sp., Paphia (Polititapes) senescens Coc., Pholas (Pholas) dactylus Linnaeus, Gibbula
(T.) umblicaris Linné, Gibbula sp., Valvata sp., Hydrobia acuta (Draparnaud), Caecum
auriculatum de Folin, Rissoa sp., Bittium sp., Retusa turrita O.F. Miiller species in aged
Late Pleistocene are recognized in the samples taken from the Neogene sediments
which are exposed around study area.

Avimactra karabugasica (Andrussow), Avimactra ossoskovi (Andrussow) and
Avimactra venjukovi (Andrussow) specimens are characteristic for Caspic Basin from
the Eastern Paratethys. These Aktschagylian=Early Kualnikian aged fauna are
competable brakish water (salinity: % 0.16,5-0.30). According to the previous studies,
during this period, there was a transgression from Caspic Basin to the Euxinic Basin
(Taner, 1997; Kapan-Yesilyurt, 2000; Kabasakal, 2005) and these Pelecypoda fauna
emigrated from the Caspic Basin through the Euxinic basin owing to this connection.
With this study, the existence of Avimactra species improved that, the transgression has
reached to the Giilpinar by the way of Dardanelles. End of the Aktschagylian, impact of
the Paratethys was finished. The existence of Chlamys inaequacostalis Lamarck, Pecten
benedictus Lamarck, Ostrea lamellosa Brocchi species in aged Calabrian, indicate that,
first transgression from Mediterranean in that period. Additionally, Lasea nitida
(Turton), Acanthocardia paucicostata (Sowerby), Paphia (Polititapes) senescens Coc.,
Pholas (Pholas) dactylus Linnaeus, Gibbula (T.) umblicaris Linné, Hydrobia acuta
(Draparnaud), Caecum auriculatum de Folin, Retusa turrita O.F. Miller are
characteristic shallow and marine conditions show that the transgresion of
Mediterranean progressed through the Dardanelles at the Late Pleistocene. These
interpretations which obtained from paleoecological and paleogeographical properties
of the Gastropoda-Pelecypoda fauna are supported by Ostrocoda fauna.

Keywords:  Gastropoda-Pelecypoda,  Aktschagylian,  Kualnikian,  Calabrian,
Paleoecology, Paleogeography, Caspic Basin, Mediterranean
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Erken-Orta Miyosen Yash Resifal Karbonatlarin Paleocografyasi ile
Mikropaleontolojisine Genel Bir Bakis: Degirmencayil, KB Mersin, G Tiirkiye

A General View To Paleogeography And Micropaleontology Of Early-Middle Miocene Reefal
Carbonates: Degirmengayr, Nw Mersin, S Turkey
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Calisma alan1 Mersin ilinin kuzeybatisinda, Degirmengay1 kasabasi dolaylarindadir.
Inceleme bolgesinin tabaninda Geg Kretase yash ofiyolitler ile Geg Kretase-Paleosen
yaslt ofiyolitik melanjlar bulunur. Bu birimler, Miyosen yasl sedimanlarca uyumsuz
olarak iizerlenir. Calismanin konusu Erken-Orta Miyosen yaglh resifal karbonatlardir.
Arazi ¢aligmalarinda birbirini izleyen dort farkl seviye halinde, tirmanan resif seklinde
gbzlenen istiften, alt1 adet stratigrafik kesit 6lmiis ve alinan 6rneklerin mikrofosil igerigi
degerlendirilmistir. Ostrakodlarin yaygin olarak gozlendigi seviyelerde, ayn1 zamanda
az miktarda planktonik foraminifer tespit edilmistir. Paleontolojik incelemeler
sonucunda ostrakodlardan 11 cins ve 16 tiir, planktonik foraminiferlerden ise 2 cins, 3
tir tanimlanmistir. Aurila soummamensis Coutella&Yasinsi, A. ducasseae Moyes,
Hemicyprideis villandrautensis (Moyes) gibi ostrakodlarla, Orbulina universa d'Orbigny
planktonik foraminifer tiirii resifal karbonatlarin Erken-Orta Miyosen yas araliginda
gelistigini ortaya koymustur. Seviyeler arasinda fosil fauna ¢ok biiyiik farklilagmalar
sunmamaktadir.

Anahtar Kelimeler: Resif, Ostrakod, Miyosen, Paleocografya, Mersin
ABSTRACT

The study region is located around the Degirmencay town in northwest of Mersin
Province. Late Cretaceous ophiolite and Late Cretaceous-Palacocene ophiolitic melange
are situated at the base of the investigated area. These units are unconformably overlain
by Miocene sediments. The scope of this study is Early-Middle Miocene reefal
carbonates. Six sedimentary sections were measured from these backstepping reefs that
were observed in four different levels during the field study. Microfossil contents of the
samples gathered during the measuring sections were evaluated within in the context of
this study. It is fixed that the levels including mostly ostracods also contain lesser extent
planktonic foraminifera at the same time. Results of paleontological tests, 11 genera and
16 sprecies from ostracoda, 2 genera and 3 species from planktonic foraminifera have
been determined. Ostracoda species such as Aurila soummamensis Coutella&Yasinsi, 4.
ducasseae Moyes, Hemicyprideis villandrautensis (Moyes) and planktonic foraminifera
species such as Orbulina universa d’Orbigny indicated that these reefal carbonates were
evolved during the Early-Middle Miocene time interval within the diferent levels. The
fossil faunas have not shown a great deal of undergoing a change between the different
levels.

Keywords: Reef, Ostrakoda, Miocene, Palacogeography, Mersin
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Malkara (Tekirdag) Yoresi Tersiyer Cokellerinin Ostrakod Faunasi ve Ortamsal
Ozellikleri

Environmental Properties and Ostracod Fauna Of Tertiary Sediments In The Malkara
(Tekirdag) Region

Umit SAFAK
Cukurova Universitesi Jeoloji Miihendisligi Boliimii, Adana/Tiirkiye,

usafak@cu.edu.tr
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Bu caligmada Tekirdag-Malkara yoresinde komiir arama amaclh yapilmis sondajlardan
alinan 6rneklerin mikropaleontolojik degerlendirilmesi yapilmistir.

Arastirma Haskdy, Ibrice ve Batkin yerlesim merkezleri igerisinde agilmis 3 sondaj
kuyusunun karot 6rnekleri iizerinde gerceklestirilmistir. Marn, siltli kumtasi, kiltasi ve
linyit damarlarindan olusan karotlarin 6rnek elde edilebilen diizeylerinden tanimlanan
ostrakod faunasi yanisira mikro molliiskler de bollukla gbzlenmistir. Bu ii¢ sondaj karot
orneklerinin igerdigi mikrofauna ile ¢alismay1 olusturan istifin yas1 Ge¢ Eosen — Erken
Oligosen olarak belirlenmistir.

Orneklerde Cytherelloidea jonesiana jonesiana (Bosquet), C. jonesiana crassata Keen,
Cytheromorpha zinndorfi (Lienenklaus), Cladarocythere apostolescui (Margerie),
Neocyprideis apostolescui (Keij), N. williamsoniana (Bosquet). Neocyprideis sp.,
Hemicyprideis montosa (Jones & Sherborn), H. elongata Keen, H. helvetica
(Lienenklaus), Cytheridea pernota Oertli & Keij, Cyamocytheridea punctatella
(Bosquet), Krithe bartonensis  (Jones), Thracella  apostolescui  S6nmez,
Leguminocythereis sp., Cytheropteron sp., Ilyocypris boehli Triebel, Argilloecia sp,
Paracypris sp., Candona (Pseudocandona) sp. gibi zengin ostrakod faunasi ile
Viviparus, Valvata, Melanopsis, Hydrobia, Pirenella, Planorbis gibi gastropod,
Congeria, Dreissensia, Avimactra gibi pelesipod ve Chara mikrofosil gruplar
tanimlanmistir. Geg¢ Oligosen’de [Ilyocypris boehli Triebel, N. williamsoniana
(Bosquet). Neocyprideis sp., H. helvetica (Lienenklaus), Cytheromorpha zinndorfi
(Lienenklaus); Erken Ge¢ Eosen - Erken Oligosen-Cytherelloidea jonesiana jonesiana
(Bosquet), C. jonesiana crassata Keen, Cladarocythere apostolescui (Margerie),
Neocyprideis apostolescui (Keij), N. williamsoniana (Bosquet), Hemicyprideis montosa
(Jones & Sherborn), H. elongata Keen, Cytheridea pernota Oertli & Keij,
Cyamocytheridea punctatella (Bosquet), Krithe bartonensis (Jones), Thracella
apostolescui Sonmez, Paracypris sp. gibi ostrakodlar yer almaktadir.

Cytherella, Cytheridea, Cyamocytheridea, Krithe, Thracella, Legiiminocythereis,
Cytheropteron, Argilloecia, Paracypris denizel; Cladarocythere, Neocyprideis,
Hemicyprideis brahik; Ilyocypris, Candona oligohalin tuzluluk-tatlisu kosullarini
belirten ostrakodlardir. Melanopsis, Pirenella, Congeria, Avimactra brahik kosullari,
Viviparus, Valvata, Hydrobia, Planorbis, Dreissensia ise tatli su kosullarini yansitan
gastropod ve pelesipodlardir.
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Calisma bu bolgede ve ayrica Avrupa’nin kuzeybatisinda, Paris Havzasi’nda Eosen -
Oligosen yas araliginda yapilmis diger ¢aligmalar ile denestirilmistir.

Anahtar Kelimeler: Malkara, Eosen-Oligosen, Ostrakod
ABSTRACT

The borehole log samples, recovered from the purpose of the coal research in the
Malkara (Tekirdag) region, have micropaleontologically been evaluated.

The study is carried on the samples of 3 borehole logs at Haskdy, Ibrice and Batkin
area. Ostracod fauna found together with micro mollusca is abundantly observed at the
samples on the level of marl, silty sandstone, siltstone and lignite veins: The age the
sequence, composed of the samples of 3 boreholes, is Late Eocene - Early Oligocene-.

The following fossil assemblages Cytherelloidea jonesiana jonesiana (Bosquet), C.
jonesiana crassata Keen, Cytheromorpha zinndorfi (Lienenklaus), Cladarocythere
apostolescui  (Margerie), Neocyprideis apostolescui (Keij), N. williamsoniana
(Bosquet). Neocyprideis sp., Hemicyprideis montosa (Jones & Sherborn), H. elongata
Keen, H. helvetica (Lienenklaus), Cytheridea pernota Oertli & Keij, Cyamocytheridea
punctatella (Bosquet), Krithe bartonensis (Jones), Thracella apostolescui Sénmez,
Leguminocythereis sp., Cytheropteron sp., Ilyocypris boehli Triebel, Argilloecia sp,
Paracypris sp., Candona (Pseudocandona) sp. from ostracods, Viviparus, Valvata,
Melanopsis, Hydrobia, Pirenella, Planorbis from gastropods, Congeria, Dreissensia,
Avimactra from pelecypods and Chara are described from the samples. The sequence
includes Ilyocypris boehli Triebel, N. williamsoniana (Bosquet). Neocyprideis sp., H.
helvetica (Lienenklaus), Cytheromorpha zinndorfi (Lienenklaus) in the Late Oligocene;
Cytherelloidea jonesiana jonesiana (Bosquet), C. jonesiana crassata Keen,
Cladarocythere apostolescui  (Margerie), Neocyprideis apostolescui (Keij), N.
williamsoniana (Bosquet), Hemicyprideis montosa (Jones & Sherborn), H. elongata
Keen, Cytheridea pernota Oertli & Keij, Cyamocytheridea punctatella (Bosquet), Krithe
bartonensis (Jones), Thracella apostolescui S6nmez, Paracypris sp. in the Late Eocene
- Early Oligocene.

The sequence contains ostracod, gastropod and pelecypod indicating various conditions
like; (Cytherella, Cytheridea, Cyamocytheridea, Krithe, Thracella, Legiiminocythereis,
Cytheropteron, Argilloecia, Paracypris) marine;, (Cladarocythere, Neocyprideis,
Hemicyprideis) brakish, (Ilyocypris, Candona) oligohaline-fresh water ostracods;,
Melanopsis, Pirenella, Congeria, Avimactra brakish, Viviparus, Valvata, Hydrobia,
Planorbis, Dreissensia fresh water gastropod and pelecypod

This study is correlated to the other studies carried out between Eocene - Oligocene in
the region, northwest Europe and Paris Basin.

Keywords: Malkara, Eocene-Oligocene, Ostracod.
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Pelitcik Havzasi Neojen Golsel Tortullarinin Palinolojisi ve Paleoekolojik Sartlarin
Yorumlanmasi

Palynology of the Neogene Lacustrine Sediments of Pelit¢cik Basin and Interpretation of
Paleoecological Conditions

Nurdan YAVUZ-ISIK' ve Cengiz DEMIiRCi?
'Ondokuz Mayis Universitesi, Miih. Fak., Insaat Miihendisligi Béliimii, 55139 Kurupelit-Samsun
ZRio Tinto Exploration, Turan Giines Bulvari, Hollanda Cad. No:3 Kat:4 Daire 5, 06550 Cankaya-Ankara
nurdany@omu.edu.tr
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Galatya Volkanik Provensi igerisinde yer alan Pelit¢ik Havzasi, bolgedeki volkanizma
ile es zamanli olarak ¢okelen oldukga kalin, Neojen yaslt golsel ¢okeller icermektedir.
Pelit¢ik Havzasindaki ¢okelim klastik ve lahar-benzeri tortullar ile baslamis ve daha
sonra ¢okelim ortami degiserek marl ve kirectaslari olusmustur (Toprak ve et.al., 1996).
Bu c¢alismada Pelitcik Havzasindan alinan organik maddece zengin klastik ornekler
palinolojik olarak incelenmis, drneklerin palinomorf icerikleri tanimlanmis ve bu veriler
yardimi ile 6rneklerin olusum dénemindeki iklim ve bitki oOrtiisii konusunda yorumlar
yapilmistir.

Palinolojik inceleme ile Neojen bitki Ortiisiinilin tath su, gol kenari, bataklik ormani,
karisik yamag¢ ormani ile otsul ve calilik bitki topluluklarina ait elemanlar igerdigi
belirlenmigtir. Havzadaki basat bitki oOrtiisii karistk yama¢ ormani toplulugudur. Bu
topluluk Pinaceae, Carya, Quercus, Ulmus, Carpinus, Pterocarya, Juglandaceae,
Cyrillaceae ve Engelhardia tiirlerini icermektedir. Tatli su bitkileri yaygin olarak
goriilen Sparganiaceae ile temsil edilmektedir. Nehir kenar1 bitkilerinin varlig1 az
sayida Alnus ve Salix poleni ile yansitilmistir. Otsul ve ¢alilik bitkiler Chenopodiaceae-
Amaranthaceae, Caryophyllaceae, Apiaceae, Brassicaceac ve Poaceae ailelerine ait
polenler ile temsil edilmektedir. Tanimlanan palinomorf toplulugu Pelit¢ik
Havsazindaki tortullarin s1g golsel ortamda ¢okeldigini belirtir.

Havzadaki bitki ortiisiiniin kisin yapraklarimi doken Quercus, Carya, Pterocarya,
Juglandaceaea, Ulmus, Zelkova, Carpinus, Liquidambar, Hamamelidaceae, Ostrya,
Alnus, Salix, Castanea gibi nemli-1liman ortamda yasayan bitkilerin bollugu yaninda
Taxodiaceae, Tiliaceae ve Engelhardia gibi daha yiiksek sicaklilarda yasayan bitkiler ve
Chenopodiaceae-Amaranthaceae, Asteraceae ve Poaceae polenlerinin varligi ile
tanimlanmasi bu bitki Ortiisiiniin kisa yaz kurakliklar1 igeren nemli ve 1liman bir iklimde
olustugunu gosterir.

Anahtar Kelimeler: Pelitgik Havzasi, palinoloji, paleoekoloji

ABSTRACT

Pelitcik Basin is characterized by a considerably thick Neogene lacustrine sedimentation
contemporaneous with volcanism within the Galatean Volcanic Province. Deposition in
the Pelit¢ik Basin started with clastic and lahar-like sediments and later, the depositional

environment changed and marls and limestones were formed (Topral et. al., 1996). In
this study the organic rich samples of Pelitcik Basin were palynologically investigated,
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palynomorph assemblage is identified and paleovegetation and paleoclimate are
interpreted.

The palynological investigation of samples reveals that the vegetation comprises
freshwater, water-edge plats, riparian and hillside forest, herb and shrub elements. The
vegetation is dominated by hillside forest assemblage. This assemblage includes
Pinaceaea, Carya, Quercus, Ulmus, Carpinus, Pterocarya, Juglandaceae, Cyrillaceae
and Engelhardia. The freshwater plans are represented by abundant Sparganiaceae.
Riparian elements are represented by few A/nus and Salix pollen. Herbs and shrubs are
represented by the presence of Chenopodiaceac-Amaranthaceae, Caryophyllaceae,
Apiaceae, Brassicaceae and Poaceae. The identified palynomorph assemblage of
Pegenek Basin indicate that the sediments were deposited in a shallow lacustrine
environment.

The identified vegetation comprises abundant warm-temperate elements such as
deciduous Quercus, Carya, Pterocarya, Juglandaceaea, Ulmus, Zelkova, Carpinus,
Liquidambar, Hamamelidaceae, Ostrya, Alnus, Salix, and Castanea together with some
mega-mesothermic elements like Taxodiaceae, Tiliaceae ve Engelhardia and, herb and
shrubs such as Chenopodiaceae-Amaranthaceae, Asteracea ve Poaceae. This plant
assemblage indicates a warm-temperate climate with short dry periods in the summer.

Keywords: Pelit¢ik Basin, palynology, paleoecology
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Ge¢ Kampaniyen-Mastrihtiyen Yash Rudistli Karbonat Platformunun Zonasyonu
ve Depolanma Ortamlari, Malatya Havzasi-Dogu Anadolu

Zonation and Depositional Environments Of The Rudist-Bearing Late Campanian-
Maastrichtian Carbonate Platform, Malatya Basin-Eastern ANATOLIA

Sacit OZER ve Bilal SARI
Dokuz Eyliil Universitesi, Miihendislik Fakiiltesi, Jeoloji Miih. B6l. 35160, Tinaztepe Yerleskesi, Buca-izmir
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Malatya Havzasinda, Hekimhan-Yazihan-Yesilyurt dolaylarinda Geg¢ Kampaniyen-
Mastrihtiyen yash transgressif-regressif istifler gozlenir. Transgressif istif kirmizi renkli
kirintililarla baglar ve alt nap birimini (ofiyolitik kayalar) ve {ist nap birimini (Malatya
metamorfikleri) uyumsuz olarak {istler. Transgressif istif iiste dogru rudist ve bentik
fosiller igeren si1g denizel kirintili-karbonat karisimi ile devam eder ve en iist boliimde
tiirbiditik katkilar iceren, volkanik kayalarla ardalanmali pelajik ¢amurtaslarina geger.
Regressif istif ise s1§ denizel, rudistli ve bentik foraminiferli kirectaslari, dolomitik
kirectaslar1 ve kire¢li camurtaglarindan yapilidir.

Transgressif istifte, asagida ayrintilar1 verilen yedi depolanma ortami ayirtlanmistir:

1. iyi peklesmis, zayif-orta boylanmali, {iste dogru incelmeli, ¢capraz katmanlanmali,
fosilsiz, kumtasi ve c¢amurtasi arakatmanli ve ardalanmali aluvial-fluvial ortamda
cokelmis kirmizi renkli ¢akiltaglari,

2. capraz katmanlanmali, seyrek kirisikli, ¢amurtagi-siltasi ve c¢amurtaslariyla
ardalanmal1 gel-git/plaj ortamini yansitan kumtaglari,

3. kii¢iik rudist formlarindan yapili merceksel kirectasi bantlar1 ve rudist biyostromlari
iceren kirectaglar1 ve kumtaglariyla aradalanmali, lagliner kosullarda c¢okelmis
milioilidli ¢gamurtaslari,

4. rudist biyostromlariyla simgelenen biyostromal-gecis zonunu olusturan sig denizel
kiregtaslari,

5. masif, 60-70 m kalinliga erigsen, karbonat ¢camur matriksli ve baslica rudist ve mercan
kavki parcalarindan olusan, resif yapici organizma igermeyen, genellikle roliyef
olusturan, platform kenarinda ¢okelmis karbonat tiimsekleri, bentik foraminiferli
biyoklastik kirectaglar1 ve kirecli camurtaglarindan yapili,

6. makro fosil icermeyen, 4-6 m kalinlifinda, ince-orta katmanli ve karbonat
tiimseklerini ¢evreleyen platformun yamacinda olusmus 6rtii katmanlari,

7. tirbiditik ve volkanik katkilar iceren, havza kosullarinda c¢okelmis planktonik
foraminiferli camurtaglari.

Bu caligmayla, Malatya Havzasindaki rudistli karbonat platformunun depolanma
ortamlar1 ve ayni zamanda rudist biyostromlarmnin igerigi, dagilimi ile karbonat
tiimseklerinin havzadaki varligi, geometrisi ve depolanma ortamlarina gore birbirleriyle
iliskileri de ortaya konmustur. Karbonat tiimseklerinin, eski ¢alismalarda vurgulandigi
gibi rudist biyohermleri ve/veya kirectas1 biyohermleri olmadigi saptanmistir. Karbonat
tiimseklerinin havzada genis yayilimlar sundugu, genellikle belirgin roliyefler
olusturdugu veya ustii diiz timsekler seklinde oldugu belirlenmistir.

Anahtar Kelimeler: Ust Kampaniyen-Mastrihtiyen; kirmtili-karbonat  karigik
platformu; rudist, biyostrom; karbonat tiimsegi; Malatya Havzasi; dogu Tiirkiye.
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ABSTRACT

In the Malatya Basin, around Hekimhan, Yazihan and Yesilyurt, late Campanian-
Maastrichtian transgressif-regressif sequences are observed. The transgressive sequence
starts with reddish clastics and rests unconformably over the lower nappe unit
(ophiolitic rocks) or upper nappe unit (Malatya Metamorphics) and passes upwards to
the shallow marine mixed siliciclastics-carbonates with rudists and benthic fossils. The
uppermost part of the sequence is represented mainly by pelagic mudstones, which are
interbedded with turbiditic and volcanic rocks. The regressive sequence consists of
shallow marine limestones with rudists and benthonic foraminifers, dolomitic
limestones and calcareous mudstones.

Seven depositional environments distinguished in the transgressive sequence are as
follows:

1. well-consolidated, poorly to moderately sorted, cross-stratified, alluvial-fluvial
reddish-brown conglomerates showing overall fining upward trend and interfingering
with the sandstones and mudstones,

2. tidal flat/beach sandstones with cross-bedded, rare ripples alternating with
mudstones-siltstones and mudstones,

3. lagoonal miliolid-bearing mudstones alternating with sandstones and limestone lenses
with small rudist forms and rudist biostromes,

4. transitional zone characterized by the remarquable developpement of the rudist
biostromes

5. massive, 60-70 m thick carbonate mounds developed at the edge of the carbonate
platform, presenting generally a high relief in outcrop profile and consist of bioclastic
limestones with mainly rudist and coral fragments in carbonate mud matrix and does not
contain reef constructing organisms,

6. 4 to 6-m-thick cover beds made up of large benthic foraminifer-bearing bioclastic
limestones and calcareous mudstones, cap the carbonate mounds and developed at the
slope of the platform,

7. planktic foraminifer-bearing mudstones intercalated with volcanic and turbiditic
rocks indicate a deposition in basinal conditions.

This study reveals the depositional environments, the geometry and distributions of the
rudist biostromes and the occurrence of the carbonate mounds of the rudist-bearing
carbonate platform of the Malatya Basin. The carbonate mounds are not rudist
bioherms and/limestone bioherms as were suggested in the previous studies. These
mounds show a wide distrubition in the basin and present generally high relief, besides
flat-topped mounds are also observed.

Keywords: Upper Campanian-Maastrichtian, the mixed siliciclastic-carbonate
platform, rudists, biostromes, carbonate mound, Malatya Basin, eastern Turkey
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Bey Daglar1 Karbonat Platformunun (Bat1 Toroslar) Ge¢ Kretase Evrimi:
Foraminifer-Rudist Biyostratigrafisi ve Sr-C-Izotop Stratigrafisi Verileri

Late Cretaceous Evoulution Of The Bey Daglar: Carbonate Platform (Western Taurides): Data
From Foramwnifera-Rudist Biostratigraphy and Sr-C-Isotope Stratigraphy

Bilal SARI
Dokuz Eyliil Universitesi, Mithendislik Fakiiltesi, Jeoloji Miih. Bél. 35160, Tinaztepe Yerleskesi, Buca-izmir
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Bey Daglar1 otoktonu (Bat1 Toroslar) Ust Kretase istiflerinden 6lgiilen 37 &lgiilii kesit
boyunca derlenen 1734 kirectasi Ornegi iizerinde yapilan planktonik foraminifer,
bentonik foraminifer ve rudist biyostratigrafisi, Sr ve C izotop stratigrafisi ve karbonat
mikrofasiyes analizlerine yoOnelik ayrintili c¢aligmalar, Bey Daglarn karbonat
platformunun Geg Kretase evrimine 151k tutan yeni ve dnemli veriler elde edilmesini
saglamistir.

Bey Daglar1 Otoktonu Ust Kretase istifi Susuzdag’da (Elmali giineyi) Bey Daglar
Formasyonu’nun rudistli neritik kirectaslari ile temsil edilir. Kuzey alanda ise (Elmali-
Camlidere aras1) Bey Daglar1 Formasyonu iki boliime ayrilabilir. Yaklagik 700 metre
kalinligindaki platform igi-gel-git karbonatlari alt boliimii olusturur. Bu boliim, orta
Senomaniyen-?Koniasiyen yasini isaret eden rudist ve bentonik foraminifer topluluklar
icerir ve iist bolimi olusturan 26 metre kalinligindaki, Koniasiyen-Santoniyen yasli,
yaripelajik kiregtaglar1 tarafindan tistlenir. 100 metre kalinligindaki, ge¢ Kampaniyen-
gec Mastrihtiyen yashi Akdag Formasyonu, planktonik foraminifer igeren pelajik
kiregtaglarindan yapilidir ve Bey Daglar1 Formasyonu’nun farkl stratigrafik diizeylerini
belirgin bir sert zemin veya asinma yiizeyi boyunca kosut uyumsuz olarak iistler.
Paleojen yasli pelajik marnlar Ust Kretase istifinin farkli stratigrafik diizeylerini kosut
uyumsuz olarak {istler.

Elde edilen veriler, bir ¢cok Tetis karbonat platformunun sona ermesine neden olan
Senomaniyen-Turoniyen sinirindaki kiiresel deniz seviyesi yiikseliminin, Bey Daglar
karbonat platformunda derinlesmeye neden olmadigini ve neritik ¢okelimin orta
Senomaniyen’den ?Koniasiyen’e kadar siirdiigiinii gosterir. Turoniyen’den sonra
platformun ¢Okmesi, Santoniyen’in sonuna kadar siirecek yaripelajik bir ortam
yaratmistir. Platform Santoniyen’den sonra gomiilmiistiir ve pelajik tortullar platformun
kuzey boliimiinii drtmiistiir. Gomiilme olaylari, Senomaniyen’den sonra platformlarin
cokmesinin ana nedeni olan bolgesel genlesme ile iliskili olmalidir. Bu genlesme,
platformun giineyinde yer alan Geg¢ Triyas-Jurasik yasli, kuzeye egimli okyanusal
kabugun geriye biikiilmesi sonucu gergeklesen genlesmeye bagli ¢okmeyi sonuglamis
olmalidir. En dogu Akdeniz alaninin Geg Kretase’de onemli tektonik olaylarin etkisi
altinda olmasindan dolayi, pelajik istifteki alt-orta Kampaniyen ve en iist Mastrihtiyen-
orta Paleosen kesiklikleri, yine bolgesel tektonik ile iligkili olmalidir. Tetis’in 6zellikle
bu kritik alaninda Mastrihtiyen’in, Arap-Afrika ve Avrasya levhalarinin birbirine
yaklagsma zamani ve Antalya kompleksinin ilk yerlesme evrelerine karsilik geldigi
zaman olmasi nedeniyle, ikinci siireksizlik sikisma tektonigi ile iliskili olmalidir.
Ostatik deniz seviyesi degisimleri, Bey Daglar1 otoktonu Ust Kretase karbonat
istiflerinde ikincil bir etkiye sahip olmalidir.
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Anahtar Kelimeler: Foraminifer, Rudist, Sr-C-izotop Stratigrafisi, Ust Kretase, Bey
Daglar1 Karbonat Platformu

ABSTRACT

Detailed investigations on the planktonic foraminifera, benthonic foraminifera and
rudist biostratigraphy, Sr and C-isotope stratigraphy and carbonate microfacies analysis
of the 1734 limestone samples from the 37 stratigraphic sections measured from the
Upper Cretaceous sequences of the Bey Daglar1 autochthon (Western Turides) yielded
new and important data, which have shed light on the Late Cretaceous evolution of the
Bey Daglar1 carbonate platform.

The Upper Cretaceous sequence of the Bey Daglar1 autochthon is represented by rudist-
bearing neritic limestones of the Bey Daglari Autochthon in the Susuzdag Area (south
of Elmali1). The Bey Daglar1 Formation in the northern part of the autochthon (between
Elmali and Camlidere) can be divided into two parts. The approximately 700-m-thick
middle Cenomanian-?Coniacian inner platform-peritidal carbonates form the basal part.
This part contains benthonic foraminifera and rudist assemblages, which indicate
middle Cenomanian-?Coniacian and is capped with the 26-m-thick Coniacian-Santonian
hemipelagic limestones that form the upper part. The 100-m-thick Late Campanian-Late
Maastrichtian Akdag Formation comprises planktonic foraminifera-bearing pelagic
limestones and disconformably overlies the different stratigraphic levels of the Bey
Daglar1 Formation along a prominent hardground or erosional surface. The Palacogene
pelagic marls disconformably rest over the different stratigraphic levels of the Upper
Cretaceous sequence.

The obtained data indicate that the global sea level rise at Cenomanian-Turonian
boundary, which caused the general demise of many Tethyan carbonate platforms was
not resulted in deepening of the Bey Daglart carbonate platform and neritic
accumulation persisted from middle Cenomanian to the ?Coniacian. The subsidence of
the platform after the Turonian produced a hemipelagic environment that would persist
until the end of the Santonian. The platform was drowned after the Santonian and the
pelagic deposits invaded the northern part of the platform. The drowning events was
likely linked to the regional crustal extention, which may have been the driving force of
subsidence of the carbonate platforms after Cenomanian times as a result of the
extensional collapse caused by ‘roll-back’ of down going, north dipping Late Triassic-
Jurassic oceanic crust located in the south of the platform. The lower-middle
Campanian and uppermost Maastrichtian-middle Palacocene hiatuses in the pelagic
sequence are ascribed to the regional tectonics as the easternmost Mediterranean area
was subjected to the important tectonic events during the Late Cretaceous. The second
hiatus may have been related to the compressional tectonics as the Maastrichtian was
the closure time for the Arabo-African and Eurasiatic plates and the initial stages of
emplacement time of the Antalya complex in this particularly critical area of Tethys.
Eustatic sea level changes may have had a secondary effect on the Upper Cretaceous
carbonate successions of the Bey Daglar1 autochthon.

Keywords: Foraminifera; Rudist; Sr-C-Isotope Stratigraphy; Upper Cretaceous; Bey
Daglar1 Carbonate Platform.
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Trakya Havzasi Delta Istifine Farkh Bir Sedimantolojik Yaklagim

A Distinct Sedimentological Approach To The Deltaic Sequence Of The Thrace Basin

M.Zihni AKSOY
TPAO Arama Dairesi S6giitézii Mah.2.Cadde No:86 06100 Cankaya / Ankara
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Trakya Havzasi kuzeybatisindaki deltayik sedimanlarin yeralti verileri kullanilarak
ayrintili sedimantolojik incelemesi bu ¢alismanin ana konusunu olusturmaktadir. Trakya
Havzasi, Tirkiye’deki en genis Tersiyer havzalarindan birini olusturmaktadir.
Paleontolojik ve sedimantolojik veriler sedimantasyonun ve basen sekillenmesinin
giineybatidan bir ana transgresyonla Orta-Ge¢ Orta FEosen’de basladigimi
gostermektedir. Sedimantolojik ¢alismalar, Havza’nin olusumu sirasinda iki ana
sediman depolanma sisteminin varligini ortaya koymaktadir. Birincisi Eosen sonuna dek
siiren, Kesan grubu sedimanlar ile temsil edilen ve daha c¢ok tiirbiditik akintilarla
olusmus denizalt1 yelpazesi ve tiirbiditik depolanmasi (yaklagik 3500 m kalinlikta),
ikincisi ise Oligosen boyunca c¢okelimini siirdiiren deltayik karakterli Yenimuhacir
grubu sedimanlarinin depolanmasidir (yaklastk 2600 m kalinlikta). Depolanma
karakteri, ¢okmenin c¢okelmeden daha fazla olmasi nedeniyle olusan derin deniz
kosullarinda tiirbiditik olarak slirmiis; bu dengenin tersine donmesiyle olusan s1g deniz
kosullarinda ise deltayik depolanma baslamistir (McCave and Swift, 1976). Stratigrafik
dizilimde Kesan grubu (Orta-Ust Eosen) ile Ergene grubu (Pliyosen) sedimanlari
arasinda yer alan bu deltayik Yenimuhacir grubu sediman istifi Mezardere, Osmancik
ve Danigmen formasyonlarindan olugmustur. Delta istifi, kuzeybati Trakya’daki 37
kuyunun GR-SONIC loglar1 incelenerek 13 ¢okelim donemine ayrilmistir. En incesi 21
m ve en kalin1 523 m olarak saptanan bu ¢okelim donemlerinin, Osmancik formasyonu
iist seviyesinde yer alan ve incelenen kuyularin ¢ogunda gbzlenen bir tiif seviyesi datum
alimarak stratigrafik korelasyonlar1 gerceklestirilmistir. Bunun sonucunda deltanin
gelisim yoniiniin kuzey, kuzeybati ve batidan giiney, giineydogu ve doguya dogru
oldugu ortaya konulmustur. Bu 13 ¢okelim doneminin GR logu kullanilarak litolojik
dokiimii yapilmis ve her dénemin kum oranlar1 belirlenmistir. Bu oranlarin ve her
donemin kalinlik gelismelerinin incelenmesi sonucu ¢alisma alaninda stratigrafik kapan
olabilecek ve potansiyel igeren olasili yeni arama alanlar1 belirlenmistir.

ABSTRACT

Detail sedimentological investigation of the deltaic sediments by using subsurface data
to the northern of the Thrace Basin forms the main objective of this study. The Thrace
Basin forms one of the largest Tertiary sedimentary basins in Turkey. Paleontological
and sedimentological evidences suggest that sedimentation and basin formation
commenced by a major transgression from the southwest in the Middle to Late Middle
Eocene. Sedimentological studies indicate that two major depositional cycles prevailed
during the formation of the Basin. The lower sequence of sediments (first cycle)
belonging to the Kesan group were deposited by the end of Eocene in deep marine
environments by turbidity currents as submarine fans (Approximately 3500 meters in
thickness). The upper sequence of sediments (second cycle) belonging to the
Yenimuhacir group deposited during Oligocene in various sub environments of which
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deltaic depositional conditions were the most prominent and 2600 m. thick sediments
were laid down. Deltaic deposition started in the beginning of Oligocene when the rate
of subsidence slowed down and the basin was relatively filled to its maximum capacity
and shallow marine conditions became prevalent (McCave and Swift, 1976). Deltaic
sediments, stratigraphically positioned in between the Kesan group below (Middle-
Upper Eocene) and the Ergene group (Plio-Quaternary in age) above, are consisted of
the Mezardere, Osmancik, and Danismen formations each representing one of the three
sub environments of the delta. Deltaic sequence has been divided into 13 coarsening
upward depositional cycles by using GR-SONIC logs of 37 wells located in the
northwest Thrace. These cycles have been correlated in 7 stratigraphic sections flattened
at a tuff level observed in GR-SONIC logs at the upper most part of the Osmancik
formation as marker datum. Thickness of the cycles range from 21 m to 523 m. These
correlations show that progradation of the delta is from north, northwest and west to
south, southeast and east. Using GR logs, lithological separations and sand ratios of
each cycle have been determined. Based on these determinations and thickness
distributions of each cycle in the deltaic sequence, several exploration areas are
delineated in the study area in which stratigraphic traps may have been the most
potential.
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Dogu Akdeniz Orta Miyosen Yash Cingoz Klastiklerinin Cokelme Sisteminin
Sekans Stratigrafik Acidan Degerlendirilmesi

Depositinal System Of The Middle Miocene Cingoz Clastics: A Sequence Stratigraphic
Approach, Eastern Mediterranean

Serpil Teymur PINCE, Ugras ISIK, Ahmet GUVEN ve Nihal AKCA
Tiirkiye Petrolleri Anonim Ortaklig1
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Adana Baseni’'nde Miyosen klastik istifinin Langiyen-Serravaliyen aralifinda ¢okelen
transgresif kesimi Cingéz Formasyonu olarak adlanmistir. Bu birim, siiper megasekans
olarak, en altta, gerileyen denizalt1 yelpaze ¢okelleri ile baslar. Bunlarin {izerine gelen
tiirbiditik seriyi pelajik ve hemipelajik seyller takip eder.

Langiyen ortalarindaki ani deniz seviyesi diismesi ile self yilizeylemis ve kanyon
kazimalarina maruz kalmistir. Self iizerindeki bu kazinma donemi, alt yamag ve basen
diizliglinde Diisiik Diizey Sistem Yigmnlarinin (Low Stand System Tracts-LST)
cokelimi ile kargilanmaktadir. Daha 6nce kazinmis vadiler, diisiik diizey donemin son
evreleri ile onu takip eden transgresif donemin baslarinda kaba taneli malzeme ile
doldurulmustur. Goreceli deniz seviyesi yiikselimi, yelpaze sisteminin kaynak alanina
dogru proksimal olarak yer degistirmesine neden olmustur. Istif Serravaliyen yash
pelajik seyller ile son bulmakta ve tamamina yakin kismu st iiste gelen yiiksek diizey
(HST) ve transgresif sistem yiginlarindan (TST) olugmaktadir. Bu dénemde havzanin
giiney dogusunda uzanan Misis yiikseliminin dikey hareketleri ile ¢okel merkezi KB
yoniinde yer degistirmistir. Misis tektonizmasi ve basen kesimlerindeki hizli gdmiilme
nedeniyle gerceklesen transgresyon, glasiyal Ostasiye bagli deniz seviyesi
degisimlerinin izlenmesini neredeyse tamamen olanaksiz hale getirmektedir.

Kisa siirede ¢okelmis kalin bir istif sunan ve yiizey kesitleri boyunca izlenebilen birimin
alt seviyelerinde, hizli ¢okelme nedeniyle organizmalar yagam sansi bulamamuslardir.
Bununla beraber istifin orta ve iist kesimlerinde deniz ilerlemesi sonucu ¢okelen
seyllerde topluluk olarak Ge¢ Langiyen-Serravaliyen donemini temsil eden planktonik
foraminiferlerden; Globorotalia fohsi fohsi, G. peripheroronda, G. peripheroacuta, G.
mayeri, Orbulina universa, O. suturalis, nannofosillerden Discoaster variabilis, D.
exilis, Scyphosphaera conica, Calsidiscus macintyrei tespit edilmistir.

ABSTRACT

The Miocene clastic succession in the Adana Basin representing Langhian-Serravalian
time interval is called Cingdz Formation. The unit is a super megasequence, begin with
retro-gradational submarine fan deposits at the bottom, then follow by high energy
turbiditic material. These deposits are overlain by pelagic and hemipelagic shales.

During the beginning of the Middle Miocene epoch (Langhian), the sea level of the
basin was dramatically decreased; therefore the canyons were incised on the shelf of the
basin. The incision period corresponds to the deposition of low stand stacks (LST) at the
down slope and deeper part of the basin. Previously incised-canyons were filled by the
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coarse grained material in the later stage of the low stand and the transgressive periods.
Relative sea level rise increases the accommodation space and causes the sub marine
fan system to be shifted proximally. The succession terminates with the Langian-
Serravalian pelagic shales, and almost entirely includes superimposed high stand (HST)
and transgressive system tracts (TST). At the southeast of the basin, the vertical motion
of NE to SW lying Misis Uplift causes the depocenter shifting repeatedly towards NW.
The effect of the glacial eustacy is obscured by the transgression caused by Misis
tectonism and rapid rate of subsidence in the study area.

At the lower part of the unit exposed along the surface sections, in which very thick
sediments are deposited within a short time interval, organisms could not survive
because of high sedimentation. Middle and upper part of the succession, on the other
hand, includes a large amount of pelagic microfossils, such as Globorotalia fohsi fohsi,
G. peripheroronda, G. peripheroacuta, G. mayeri, Orbulina universa, O. suturalis;
nannofosillerden Discoaster variabilis, D. exilis, Scyphosphaera conica, Calsidiscus
macintyrei, indicating Late Langian-Seravalian in age.
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Adana — Iskenderun Neojen Basenleri’nde Sicakhk Gradyam Dagilimi ve Basen -
Petrol iliskileri

The Distribution Of Temperature Gradient On Adana And Iskenderun Neogene Basins and Its
Relation With Basin-Oil Generation

M. Kaya COBAN
TPAO Genel Miidiirliigii Arama Dairesi Baskanlig1
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Adana ve Iskenderun Neojen Basenleri’nde sicaklik gradyani degisimlerinin, basenlerin
tipi ve gelisimi, yapisal ve tektonik konumu, litoloji ve akigkan nitelikleriyle olan temel
jeolojik niteliklerine agiklik getirilmesi amaglanmaktadir. Kullanilan veriler, TPAO ve
diger petrol sirketlerince agilan toplam 108 kuyunun loglarinin (E-Log, GR-BHC, FDC-
CNL, CDR, Sicaklik Logu) farkli derinliklerinde kaydedilen kuyu dibi
sicakliklarindan(KDS) hazirlanmistir. Sondaj siiresince sondaj ¢amurunun kuyu cidarini
sogutmasi nedeniyle loglardaki sicaklik kayitlar1 formasyonlarin gercek degerlerinden
diistiktiir. Bu nedenle, oncelikle KDS kayitlar1 grafiksel yontem kullanilarak gergek
sicakliklarma yakin olan Statik Formasyon Sicaklik(SFS) degerlerine c¢evrilmistir.
Degerlendirmede sicakliklar(°F) ve derinlikler ise “feet” cinsinden alinmistir. Yiizey
sicakligr iki basende de sabit 68°F(20°C) olarak kullanilmistir. Calismada, Amerikan
Jeolojik Arastirmalari Kurumu’nun(USGS) ¢ok sayida kuyuda olgiimler sonucu kabul
ettigi standart yontem ve sinirlara baglh kalinmistir. Hesaplanan SFS degerleri, diisey
eksen iizerinde derinlige karst noktalanarak  gradyan  egrisi elde edilmistir.
Degerlendirmelerin 1s18inda her iki basendeki sicaklik gradyaninin yiizeyden derine
dogru azaldigi ve gradyan egrisinin egiminin ise artig1 saptanmistir. Bu durum,
Tirkiye’nin tiim diger basenlerinde sicaklik gradyan egrisinin belirgin bir karakteridir.
Bu durum, yiizeye yakin kaydedilen sicaklik  degerlerinin yeraltinda dogrusal
karakterde uzanmadigin1 gostermektedir. S6z konusu basenlerde, sicaklik gradyanin
egrisinin degisimi temel istatistiksel yontemlerle(mod, medyan, aritmetrik ortalama ve
standart sapma) derinlige gore farkli 5 kusakta toplandig1 saptanmustir.

1- Yiizey — 1.500 ft, 2-1.500 — 3.000 ft, 3- 3.000 — 5.000 ft, 4- 5.000— 10.000 ft ve 5-
10.000 ft ve asagisi

Adana Baseni’nde sicaklik gradyani 3.000 feet’in asagisinda diinya ortalamalarinin
altina inerken, Iskenderun Baseni’nde her aralikta iizerindedir. Sicaklik gradyaninda
gbzlenen degisimlerin, basen tipi, gelisimi ve petrol olanaklariyla olan alakalari
belirleyicidir. Yiiksek sicaklik gradyam sergileyen Iskenderun Neojen Baseni’nde ana
kaya oOzellikli  c¢okellerin petrol-gaz tiiretme sanst Adana Neojen Baseni’nden
yiiksekdir.

Anahtar sézciikler: Kuyu Dibi Sicakligi (KDS), Statik Formasyon Sicakligi (SFS),
Sicaklik Gradyani, Mod, Medyan, Aritmetik Ortalama, Standart Sapma
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ABSTRACT

The study is based on temperature data such as GR-BHC, FDC-CNL, CDR and T logs
recorded from various depths in 108 wells drilled by TPAO and other oil companies in
Adana and Iskenderun Neogene Basins. Since circulating mud cools down and
decreases the temperature through the well-bore, temperature readings from logs are
lower than real formation temperature. Therefore a correction in the recorded bottom-
hole temperatures is required to convert them to static formation temperatures (SFT) by
using graphical methods.

In gradient evaluations, temperatures are taken as F° and depths in Feet. In temperature
corrections, methods and limits have been used in accordance with USGS (United
States Geological Survey) standards. A cross plot has been prepared using both BHT
and SFT plotted against depth. This plot shows that temperature gradient decreases
along with depth while slope of the temperature gradient curve increases. This is the
characteristics of the two basins. In evaluation of temperature gradient curve, basic
statistical methods like mod, median, average and standard deviation are used. The
results of temperature gradient values can be grouped in five depth ranges:

1- surface to 1500 ft, 2- 1500-3000 ft, 3- 3000-5000 ft, 4- 5000-10.000 ft and 5- below
10.000 ft.

In this study, not only change in the vertical profile of temperature gradient is evaluated
but also basin-wide lateral change has been defined using constructed temperature
maps. Iskenderun Noegene Basin has greater temperature gradient profiles in each depth
range and directions than Adana Noegene Basin. By doing so, relation of temperature
gradient changes together with basin type and evolution, structural framework, lithology
and petrophysical features of fluid content have been evaluated and discussed. As a
result, the relationship between the change in temperature gradient and petroleum
generating potential of source rocks give a clear picture of the petroleum potential of the
basin.

Keywords: Bottom-Hole Temperature, Static Formation Temperature, Temperature
Gradient, Temperature, Gradient Profile, Mode, Median, Average, Standard Deviation
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Sert Laminahh Kabuk (Kalis Kabuk) Yiizey Seklinin Kokeni, Mersin, Giiney
Tiirkiye

Genesis Of Surface Morphology Of Hard Laminated Crust (Caliche Hardpan) In Mersin Area,
Southern Turkey

Muhsin EREN
Mersin Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii, 33343-Ciftlikkdy, MERSIN
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Mersin yoresinde, Kuvaterner yash ve degisik sekillerde gozlenen kalis olusumlari
yaygindir. Sert laminali kabuk (kalis kabuk) iist yiizeyi dom, hafif¢e uzamis dom ve
nadiren sirta benzer karekteristik ylizey sekilleri gdstermektedir. Bu domsu ylizey
sekilleri kalis cadir yapilar1 olarak yorumlanmaktadir. Kalis cadir yapilarinin enine
kesitleri yukar1 dogru kabuk biikliimii (yalanci antiklinal) veya yiizey dalgalanmasi
seklinde goriilmektedir. Dom sekilleri arasinda nadiren diisey ve yaklasik diisey
catlaklarla birlikte gelismis cukurluklar bulunmaktadir. Petrografik ve durayli izotop
"0 ve 8C) verileri giinlenme kosullar1 altinda vadoz zonda bir olusumu
onermektedir. Akdeniz tipi yar1 kurak iklim kosullar1 kalis olusumu ve ayrica ¢adir
yapist olusumu i¢in uygun bir ortam sunmaktadir. Is1 ve nem iligkili genlesme ve
bilizilme kalis cadir yapilarinin olusumu i¢in en uygun mekanizma olarak
goriilmektedir.

Anahtar sozciikler: Kuvaterner, kalis, sert kabuk, cadir yapisi, yalanct kivrim,
genlesme.

ABSTRACT

In the Mersin area, the Quaternary caliche occurrences are widespread and appear in a
varity forms. Upper surface of the hard laminated crust (caliche hardpan) represents a
distinctive surface morphology of dome-like or slightly elongated dome-like and rarely
ridge-like morphologies. These antiformal surface morphologies are interpreted as
caliche tepee structures. Cross-sections of the caliche tepee-structures appear as upward
crust buckling (pseudo-anticline) or surface undulation. Troughs are present among the
dome-like morphologies, and rarely associated with vertical and subvertical fractures.
Petrographic and stable isotope (8'°0 and §"°C) data suggest an occurrence in a vadose
zone under the subaerial conditions. Semiarid climatic conditions such as Mediterranean
type are favourable environment for caliche development and furthermore caliche tepee
formation. Thermal and moisture related expansion and contraction seem to be the most
likely main mechanism for formation of the caliche tepees.

Keywords: Quaternary, caliche, hardpan, tepee-structure, pseudo-anticline, expansion.
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Ihca-Alikayas1 (K-KD Kahramanmaras Havzasi, GD Tiirkiye) Alaninda Yogun
Tektonizma Altindaki Miyosen Istifinin Sedimantolojik Ozellikleri

Sedimentological Properties of Miocene Sequences Under Heavily Tectonism From the llica-
Alikayast Area (N-NE of Kahramanmaras Basin, SE Turkey)

Murat GUL!, Kemal GURBUZ?, Giildemin DARBAS® ve Taceddin BABAOGLU?
'Mugla Universitesi, Miithendislik Fakiiltesi, Jeoloji Miihendisligi Bolimii, 48000, Kotekli-Mugla
2(;ukurova Universitesi, Miihendislik-Mimarlik Fakiiltesi, Jeoloji Mithendisligi Boliimii, 01330, Balcali, Adana
K. Maras Siitcii Imam Universitesi, Miih.-Mim. Fak., Jeoloji Miih. Béliimii, Avsar Kampiisii, 46100 K.Maras

muratgul@mu.edu.tr , muratgul.geol@gmail.com
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Kahramanmaras Havzasi, giineydogu Tiirkiye’de yer alan Arap-Anadolu Plakalari
arasinda Orta-Tersiyer ¢arpismasi sirasinda sikigma rejimi altinda gelismis tipik bir
kenar on {ilke havzasidir. Havza Miyosen doneminde, denizalt1 yelpaze c¢okelleri, s1g
denizel resifleri ve denizalti yamag ¢okellerini kapsayan ¢esitli denizel sedimanlar ile
doldurulmustur.

Erken Miyosen transgresyonu, Kahramanmaras Havzasinda oOncelikle planktonik
foraminiferli kiltaglar1 ve daha az oranda pelesipodlu marn ardalanimlarina neden
olmustur. Bu birimlerin ardalanmalar1 s1g denizel ortamdaki kiigiik 6l¢ekli salinimlari
gostermektedir. Athik Dagi’ndaki (Ilica Kasabasi kuzeyi) Langiyen-Serravaliyen yash
resifal kirectaglart Orta Miyosen donemi basindaki regresyon fazini yansitmaktadir. Bu
alanda regresyonun devam etmesi ve/veya bindirme zonlarindaki stirekli yiikselme,
baglica tane destekli ve daha az oranda matriks destekli c¢akiltaslarindan olusan Ilica
Denizalt1 yelpazesinin gelisiminde etkili olmustur. Ilica Kasabasi gilineyinde bindirme
faylarinin olusturdugu yamag¢ ortaminda ¢okelmis Orta Miyosen yasli ¢amurlu moloz
akint1 ¢okelleri yaygindir. Havzanin dogu kisimdaki moloz akinti ¢okelleri, ofiyolit
cakillar1 icerirken, havzanin batisinda ise kiregtasi cakillar1 igermektedir. Bu bulgular
moloz akintilarinin kaynaginin farkli oldugunu yansitmaktadir. Bu ¢okellerin arasinda
ve yanal olarak iraksak uzanimlarinda tektonik olarak suskun donemlerde, kalin
kiltaglar1 ¢okelmistir. Moloz akintisinin baskin oldugu istif iizerinde yer alan, kanal
cokellerini meydana getiren derin deniz kumlarinin varhii, ortamin kismen
derinlesmesine neden olan kiigiik 6lgekli deniz seviyesi salinimlarini gostermektedir

Ilica Kasabasi giineyinde yer alan biitiin bu kirintili sediman birikimleri, birleserek,
yeniden islenerek, Kahramanmaras Havzasinin giiney-giineybatisina dogru, Alikayasi

Kanyonu olarak adlandirilan tek biiyiik denizalti kanyonu ile taginmustir.

Anahtar kelimeler: Miyosen, Si1g deniz, Denizalt1 yelpazesi, Denizalti yamaci,
Kahramanmaras Havzasi.

ABSTRACT:
The K. Maras Basin is a typical peripheral foreland basin located in the southeastern

part of the Turkey that developed under a compressional regime during the Mid-Tertiary
collision between the Arabian and Anatolian plates. During the Miocene it was filled by
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marine sediments, including submarine fan deposits, shallow marine reefs and
submarine slope deposits.

Early Miocene transgression into the K. Maras Basin initially caused deposition of the
planktonic foraminifera-bearing claystone and to lesser pelecypod-bearing marl
alternations. These alternations clearly indicate small scale fluctuations in a shallow
marine environment. Langhian-Serravalian reefal limestones around Atlik Mountain (N
of Ilica town) reflect phase of regression at the beginning of the Middle Miocene.
Further regression and/or continuous uplift in the thrust zones in this area prevailed the
development of the Ilica Submarine Fan that is mainly filled with clast-supported and
lesser extent matrix-supported conglomerates. The Middle Miocene muddy debris flow
deposits are widespread within the slope environment that was formed by thrusts in the
south of Ilica Town. Debrites in the eastern part of the basin mostly contain ophiolite
pebbles, while those in the western part of the basin include abundant limestone
pebbles. These findings reflect the different source of the debris flows. Thick claystones
deposited in between and laterally adjacent to more distal parts of the debrites during
tectonically quiescent periods. The presence of the deep sea sandier channels above the
debris flow dominated packages point out the small scale sea level fluctuations that
caused the partially deepening of the environment.

All of these detrital sedimentary accumulations in the south of the Ilica Town were
combined, reworked and transported to the south-southwest of the K. Maras Basin via

single large submarine fan canyon termed the Alikayasi Canyon.

Keywords: Miocene, Shallow marine, Submarine fan, Submarine Slope,
Kahramanmaras Basin.
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Viransehir Giincel Kiy1 Sedimanlariin Ozellikleri (Mersin-G Tiirkiye)

Characteristics Of Recent Coastal Sediments Of The Viransehir (Mersin-S Turkey)
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Giincel kiy1 alanlar1 tektonizma, deniz seviyesi salinimlar1 ve taban topografyasindaki
diizensizlikler gibi faktorlerin etkisi altindaki 6nemli sedimantasyon alanlaridir. Bu
calismada Virangehir sahilinin (Mersin) yaklasik iki kilometrelik kisminda giincel
sedimanlarin incelenmesi ve sedimantasyonu kontrol eden faktorlerin arastirilmasi
hedeflenmistir. Bu amagla alinan otuz adet 6rnegin elek analizleri, grafiksel sunumlari,
istatiksel parametrelerin  hesaplanmasi - degerlendirilmesi ve simiflamalari
gergeklestirilmistir.

Viransehir sahilinin incelenen kismi, morfolojik o&zelliklerine gore iic bolgeye
ayrilmistir; Pompeipolis parki (Bati), Mezitli deresi (Dogu) ve Mezitli Belediyesi parki
(Orta). i1k iki alanda deniz taban1 diizensizligine bagl olarak karadan denize dogru, kiy1
gerisi, kumlu kiyr setti, lagiin, cakilli sirtlar ve kiyr ilerisi-agik deniz boliimleri
ayrilmistir. Mezitli Belediyesi park alani ise kumlu cakiltas: setleri (Pliyo-Kuvaterner),
setler aras1 ve acik deniz alani ile c¢akilli sahil boliimlerini icermektedir. Viransehir
sahilindeki giincel kiy1 ¢okellerinin ¢ogunlukla ofiyolit kayac parcalari, kirectasi ve
giincel kavki pargalar1 icerdigi tespit edilmistir.

Virangehir sahilinde taban topografyasindaki dogal diizensizlikler ile kiyiy1 siirlayan
dogal ve insan yapimi engeller (dalgakiranlar) dalgalarin yoniinii ve siddetini kontrol
etmektedir. Dalgalarin kirildig1 ve dalga enerjisinin azaldigi alanlarda, oldukca kotii
boylanmis ¢akilli-bloklu ¢okeller gézlenmistir. Dalgalarin sakin oldugu alanlarda ise
daha iyi boylanmig orta-kaba taneli kum boyu sedimanlar tespit edilmistir. Mezitli
Deresinin Akdeniz’e karistigt alanda belirgin sediman girimi, organizma yasamini
olumsuz etkilemis ve buradaki sahil ¢okellerinde gilincel kavki parcalarinin daha az
oranlarda bulunmasmna neden olmustur. Mezitli Belediyesi park alaninda g¢esitli
organizmalarin delici ve oyucu faaliyetleri sonucu kumlu ¢akiltaglarinin parcalandigi
gbzlenmistir. Kiiciik boyutlu taneler agik denize ve setler arasina tasinirken, ¢akillar
sahile taginmustir.

Bu calisma Virangehir sahili giincel kiy1 sedimanlarinin olusumunu ve gelisimini
kontrol eden, organik aktiviteler, taban topografyasi, sediman girisi, dalga yoni ve
enerjisi gibi faktorlerin kisa mesafelerde bile oldukca degisken oldugunu ortaya
koymustur.

Anahtar Kelimeler: Kum, Cakil, Taban Topografyasi, Dalga, Biyoerozyon, Viransehir
Sahili (Mersin)

144



C.U. JEOLOJI MUHENDISLIGI BOLUMU &
30. YILJEOLOJi SEMPOZYUMU @
25 - 27 EKIM 2007

ABSTRACT

Recent coastal areas are important sedimentation areas under the effect of different
factors such as tectonism, sea level fluctuations and basement topography. This study
aims to examine the recent sediments in approximately 2 km portions of the Viransehir
coast (Mersin) and to investigate the controlling factors of this sedimentation. For this
purpose, thirty samples were collected, and sieve analysis, graphical presentations,
calculation-evaluations of statistical parameters and -classification of them were
performed under the comprise of this study.

An examined part of the Virangehir coast was separated into three subregions based on
their morphological properties; the Pompeipolis Park (West), Mezitli Stream (East) and
Mezitli Munipiciality (Middle). Backshore, berm, lagoon, gravelly bar and foreshore-
open sea divisions are delineated from land to sea in first two areas. The Mezitli
Munipiciality area contains sandy conglomerates bearing sets (Plio-Quaternary), interset
area and open sea, and gravelly beach. It is determined that the recent coastal sediments
in the Viransehir coast comprise mostly ophiolite rock fragments, limestone and recent
shell fragments.

An irregularities of the basement topograhy, and natural and man-made (breakwaters)
obstacles in the Viransehir coast controls the direction and intensity of the sea wave.
Very poorly sorted, pebble-cobble bearing deposits have been observed at areas of wave
breaking and low energy. It is determined that, the area where the sea wave is quiet,
includes well sorted medium to coarse - grained sand size sediments. The significant
sediment input in the area where the Mezitli stream mixed to the Mediterranean Sea is
negatively acting to the organisms life, and this is caused that the sediments in this
region contain lesser extent recent shell fragments. It is observed that the sandy
conglomerates in the Mezitli Munipiciality Park area were broken into pieces as a result
of the boring and hollowing activities of various organisms. Small sized particles have
been carried to the open sea and interset areas, while gravels have been carried to the
beach.

This study betrayed that the factors controlling the evolution and distribution of the
coastal sediments in Virangehir coast such as organic activities, basement topography,

sediment input, wave direction and intensity are variable even in a short distance.

Keywords: Sand, Gravel, Base topography, Sea wave, Bioerosion, Viransehir Coast
(Mersin)
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Istanbul Yéresi Neojen Cokellerinin Sedimantolojik Ozellikleri

Sedimentological Properties of the Neogene Units in The Istanbul Region

Yakup CELIK
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Bu calisma, Istanbul yéresinde yiizeyleyen karasal Neojen ¢okellerinin sedimantolojik
Ozelliklerini aragtirmay1 amaglar. Istranca daglar giiney eteklerinde genis yayilimlar
veren Neojen ¢oOkelleri, Istranca paleo-ylikseliminin kuzeyinde de mostralar
vermektedir. Calisma alaninda 200-500 metre kalinliga ulasan Neojen yaslt aliivyal ve
g0l cokelleri, Ergene (Cukurcesme) formasyonu ve Bakirkdy (Sinanli) formasyonu
olmak iizere iki litostratigrafi birimine ayrilarak incelenmistir.

Ergene Formasyonu, tane boyu yukariya dogru incelen ardalanmali istiflerden olusur.
Bu istiflerin alt seviyelerini, cakiltaglari (Gm), teknemsi-diizlemsel ¢apraz tabakali
kumtaslar1 (St, Sp), yatay tabakali kumtaslar1 (Sh) ve ripil capraz laminali kumtas1 (Sr),
iist diizeylerini ise kirmizi ¢amurtaglar1 (Fm) olusturur. Tane boyu yukariya dogru
incelen donemsel ardalanmali istifler akarsu fasiyeslerini karekterize eder.

Diisiik acili ¢apraz tabakali kumtasi (SI), silttasi-kiltas1 ardalanmasi (F), organik
malzemeli kiltagi (F11), komiir (C), killi kiregtasi (FI12) ve fosilli kiregtagin (Pf)’dan
olusan Bakirkdy formasyonu, batakliklarla iligkili tali kanal ve sig gol ortaminda
cokelmistir. Komiir tabakalari, g6l kiyist boyunca gelisen bataklik ortaminda
gelismistir.

Anahtar Kelimeler: Neojen, Istanbul, komiir igerikli sedimanlar, akarsu-gél ¢okelleri.
ABSTRACT

In this study, the sedimentologic characteristics of Neogene terrestial deposits
outcropping in the Istanbul region have been investigated. The Neogene units, which
cover large areas in the south of Istranca Mountain, extend in the north of the Istranca
paleoelevation too. The Neogene alluvial and lacustrine deposits in a thickness of 200-
500 m, has been divided into two units as Ergene(Cukur¢esme) and Bakirkdy (Sinanli)
formations on the basis of their lithologic characteristics.

Ergene formation is composed of fining-upward interbedded sequence. Conglomerate
(Gm), trough cross-stratified sandstones (St), planer cross-stratified sandstones (Sp),
horizontal-stratified sandstone (Sh) and ripple cross-laminated sandstone (Sr) occur in
the lower part of the sequence and red mudstones (Fm) are in the upper part. These
sequences characterize fluvial facies.

The Bakirkdy formation, interpreted as channel/crevasse-splay, swamp and lacustrine
deposists and, is composed of low-angle cross-stratifed sandstone (Sl), interbedded
siltstone-claystone (F), carbonaceous claystone (FI1), coal (C), marl (FI12) and
fossiliferous limestones (Pf). Coal seams were deposited within moor environments of
the lacustrine shoreline.

Keywords: Neogene, Istanbul, The coal-bearing sediments, Fluvial-lacustrine deposits.
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Keles (Bursa) Batisindaki Komiirlii Neojen Cokellerin Sedimantolojik Ozellikleri

Sedimentological Properties of the Coal-bearing Neogene Units in the West of Keles (Bursa)
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Bu ¢alisma Keles bat1 kesiminde yiizeyleyen komiirlii Neojen ¢okellerin sedimantolojik
ozelliklerini ve bolgesel tektonikle iliskisini arastirmay1 amaglar. Inceleme alani, Bati
Anadolu horst-graben sisteminin kuzey dogusunda bulunmaktadir. Bu havza, Erken
Miyosen de baslayan acilma tektonigi altinda gelismis kuzeydogu-giineybat1 yonelimli
bir grabendir.

Havzada 500 metre kalinliga ulasan Neojen yash aliivyal ve gol c¢okelleri iki
litostratigrafi birime ayrilarak incelenmistir. Havzadaki ilk sedimanter iinite, tane boyu
yukariya dogru incelen ardalanmali istiflerden olusur. Bu istiflerin alt seviyelerini,
tabakali cakil taslar1 (Gm), teknemsi-diizlemsel ¢apraz tabakali kumtaslar1 (St, Sp),
yatay tabakali kumtaslar1 (Sh), iist diizeylerini ise kirmizi kumtaslar1 (Fm) olusturur.
Komiir icerikli ¢okeller, golsel ortamda ¢okelmis bitimli seyl, kalkerli ¢amurtasi,
kiltasi, komiir, marn ve fosilli kirectaslarindan olusur. Ayrica tiifit ve fan deltaik girdi
olarak, kotii boylanmali bloklu ¢akiltaglari, camurtaslar1 ve ¢apraz tabakali kumtaglari-
tiifli kumtaglart ¢okelmistir. Komiir i¢erikli bu tinite ¢okellerindeki linyit damarlari ince
kil mercekleri i¢cermektedir. Komiir damarlari, havzadaki Harmanalan sahasinda, 5.5
metre ile 14 metre aras1 kalinliga sahiptir. Kémiir tabakalari, gol kiyis1 boyunca gelisen
bataklik ortaminda geligmistir.

Anahtar Kelimeler: Neojen, Keles, komiir igerikli sedimanlar, akarsu-gol ¢okelleri.

ABSTRACT

In this study, the sedimentologic characteristics of coal-bearing Neogene deposits
outcropping in the west of Keles, and their relation to the regional tectonics have been
investigated. The studied area is situated in the northeastern part of a horst-graben
system in western Turkey. This basin, a northeast-southwest trending graben, has been
formed under an extensional tectonic regime, by initiating in Early Miocene.

The Neogene aged alluvial and lacustrine deposits in the basin,in a thickness of 500 m,
have been divided into two informal units on the basis of their vertical sequential
changes and lithologic characteristics. The first sedimentary unit is composed of fining-
upward interbedded sequence. While stratified conglomerates (Gm), trough-planer
cross-stratified sandstones (St, Sp), horizontal-stratified sandstone (Sh) occur in the
lower part of the sequence, the red mudstones (Fm) take place in the upper parts of the
sequence.

The coal-bearing sediments of an alternation of bituminous shale with calcerous
mudstone, claystone, coal, marl and fossiliferous limestones indicate a lacustrine
environment. In addition some tuffs and fan deltaic input as poor-sorted conglomerates,
mudstone intercalations, cross-bedded sandstones and tuffaceous sandstones
characterize the sequence. Coal seams contain thin clay lenses In Harmanalan area coal
seams show thicknesses from 5.5 to 14 meters. Coal seams were deposited within a
moor environment of a lacustrine shoreline.

Keywords: Neogene, Keles, The coal-bearing sediments, Fluvial-lacustrine deposits.
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H.U. Beytepe Kampiisii-Angora Evleri-Cayyolu (GB Ankara) Yoresinde Alt-Orta
Jura Yash Si1g Denizel Cokellerin Sedimantolojik Ozellikleri

Sedimentary Characteristics Of Lower-Middle Jurassic Shallow Marine Deposits In The H.U.
Beytepe Campus- Angora Evieri- Cayyolu Area (SW Ankara)
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Ankara’nin yaklasik olarak 14 km giiney batisinda yer alan inceleme alaninda, 230 m
kalinliga sahip Alt-Orta Jura yash kayaclar ylizeylemektedir. Kisa mesafelerde yanal ve
diisey yonde farkliliklar gosteren ve 5 iiyeden meydana gelen Bayirkdy formasyonu
(Sinemuriyen-Batoniyen?) diisiik metamorfik kayaglardan meydana gelen Karakaya
Kompleksi (Ust Triyas) iizerine acili uyumsuzlukla gelmektedir. Bayirkdy
formasyonunun tabaninda fan delta ¢okellerinden olusan Corakliktepe iiyesi (Goreceli
olarak Sinemuriyen yash ) yer almaktadir. Olduk¢a s1§ denizel bir ortamda genelde
enerjinin  diistik oldugu ortam sartlarin1  karakterize eden Sinemuriyen-Alt
Pliyensbahiyen yasl capraz tabakali mikro-biyalitik kirectasi, brakiyopodlu kirectaslari,
bol erime bosluklari igeren kirectaslar1 yanal ve diisey gecisli olarak kirintili kayaglarin
iizerine gelmektedir (Uzundere iiyesi). Ozellikle mikrobiyalitik kiregtaslarinda,
sediment ¢okelmenin minimuma diistiigli donemleri yansitan sert zemin olusumlar1 ve
havzadaki gerilmelere ve deniz seviyesindeki degisimlere bagli olarak gelisen
neptiiniyen dayk, karstik erime bosluklart ve mikro yerel uyumsuzluklar
izlenilmektedir. Mikrobiyalitik kirectaslarinin iizerine tabani erozyonal krinoidal
konglomera, capraz tabakali kumlu krinoidal kirectasi ve krinoidal kiregtaglarindan
olusan bir fasiyes toplulugu gelmektedir (Seyhlertepe iiyesi, Pliyensbahiyen). Fasiyes
toplulugunun tabani ve tavaninda neptiiniyen dayklar izlenmektedir. Istif, tabanda yer
alan sinsedimanter catlaklari kirmizi renkli karbonat ¢amuru ile doldurarak baslayan
ammonitico-rosso fasiyes toplulugu ile devam etmektedir (Beytepe iiyesi, Alt
Toarsiyen). Ammonitico rosso fasiyes toplulugu tabanda bol ammonit fragmakon i¢
kaliplar1 iceren kirmizi renkli yumrulu kiregtaglari ile baglamakta, sirasi ile brakiyopod
kokinali kiregtasi, ince kavkili pelajik bivalvlerden olusan ¢amurtasi, ve krinoidal
kiregtasi bloklar1 iceren ammonitli karbonatlardan meydana gelmektedir. Fasiyes
toplulugunun yanal devamliligi ve kalinlig1 c¢ok degiskendir. Si1g pelajik ortam
sartlarinda ¢okelmis (pelajik karbonat platformu (PCP)) ammonitico-rosso fasiyes
toplulugunun iizerine uyumlu olarak temelden tiireme kirintili fasiyesler gelmektedir
(Turnagesme iiyesi, Toarsiyen-Batoniyen?).

Anahtar Kelimeler: Ankara, krinoidal kirectasi, mikrobiyalitik kirectasi, Neptiiniyen
dayk, Alt Jura

ABSTRACT
A Lower- Middle Jurassic sequence having 230 meters of thickness crops out in the

study area located approximately 14 kilometers south of Ankara. The Bayirkdy
formation (Sinemurian—Bathonian?) displays lateral and vertical variations in short
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distances, comprises five members and rest with an angular unconformity upon the low-
grade metamorphic rocks of the Karakaya Complex (Upper Triassic). The Corakliktepe
Member (Sinemurian in relative age) having fan-delta sediments occurs at the base of
the Bayirkdy formation. The Sinemurian- Lower Pliensbachian aged cross-bedded
microbialitic limestone, brachiopod bearing limestone and limestone having abundant
dissolution voids (Uzundere Member) have lateral and vertical transition among each
other and rest on the terrigenous rocks. Hard-grounds pointing the periods of minimum
sedimentation and neptunian dyke, karstic dissolution voids and micro local
unconformities resulted from tension in the basin and changes in the sea level were
especially observed in microbialitic limestone. The facies association of crinoidal
conglomerate with erosive base, cross-bedded sandy crinoidal limestone and crinoidal
limestone (Seyhlertepe Member) overlies the microbialitic limestone. Neptunian dykes
are common at the top and bottom part of this facies association and, were filled by red
carbonate muds of the ammonitico-rosso facies association overlying it. The
ammoniticco-rosso facies association (Beytepe Member, Lower Toarcian). start with
red nodular limestone containing abundant ammonite phragmocone interior molds at the
base and passes into the brachiopod cocina, mudstone having thin shelled pelagic
bivalves and ammonitic limestone with crinoidal limestone blocks. Their lateral and
vertical extension and thickness varies. The terrigenous facies (Turnagesme member,
Toarcian- Bathonian?) derived from the basement rocks overlies conformably the
ammoniticco rosso facies deposited under shallow pelagic environmental conditions (
Pelagic Carbonate Platform, PCP)

Keywords: Ankara, crinoidal limestone, microbialitic limestone, Neptunian dyke,
Lower Jurassic
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Tiirkiye’de Paleo- ve Neo-Tetis Okyanuslarinin Evrimi

Evolution of the Paleo- and Neo-Tethyan oceans in Turkey
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Tiirkiye farkli jeolojik evrimler geg¢irmis, ge¢miste okyanuslarla ayrilmis kita
parcalarindan olusur. Tetis okyanuslarinin kenarlarinda veya i¢inde yer almis olan bu
kita pargalar1 en son Oligosen sonunda ve Miyosen’de bir araya gelmis ve Anadolu
kitacigimi olusturmustur.  Tiirkiye’yi olusturan kita parcalarinin jeolojisi Tetis
okyanusunun evrimi ile yakin iligkilidir. Gegmisteki okyanuslarin yasina ve evrimlarine
ait en saglam veriler eklenir prizmalardan ve ofiyolit kiitlelerinden elde edilebilir.
Okyanuslarin kapanma siirecini ise dalma-batma zonunda olugan mavisist ve eklojitlerin
izotopik yaslar1 yansitir. Bu baglamda Tiirkiye’de iki farkli eklenir prizma tipi ayirt
etmek miimkiindiir. Yaygin olarak ofiyolitli melanj olarak bilinen kaya topluluklari,
bazalt, radyolaryal1 ¢ort, pelajik seyl, pelajik kirectas1 ve daha az oranlarda serpantinit,
grovaktan yapilmistir. Bu tip ofiyolitli melanjlardaki ¢ortlerde yapilan radyolarya
tayinleri Triyas’tan Kretase’ye kadar degisen yaslar vermistir. Buna karsin Tiirkiye’deki
yas1 bilinen tiim ofiyolitler Kretase yasindadir. Ofiyolitli melanjlardan elde edilen
paleontolojik veriler bunlarin, yas1 Triyas ile Kretase arasinda olan bir Neo-Tetis
okyanusunun eklenir prizmasini temsil ettigini géstermektedir.

Neo-Tetis okyanusunun yasinin  Triyas’tan Oncesine gittigine dair bir veri
bulunmamaktadir. Buna karsin Dogu Akdeniz bdlgesini iceren tiim paleocografik
rekonstruksiyonlar Paleozoyik’te bugilinkii Tirkiye’yi kapsayan alanda biiyiikk bir
okyanusun varligin1 gostermektedir. Son yirmi senede yapilan ¢aligsmalar bu Paleo-
Tetis okyanusa ait verilerin Pontidler’de Karakaya Kompleksi i¢inde yer aldigim
gostermistir. Karakaya Kompleksi i¢inde Devoniyen, Karbonifer ve Permiyen yasinda
radyolaryali ¢ortler bulunmus ve yine bu kompleks i¢inde Geg¢ Triyas yast veren
eklojitler ve mavisistler tanimlanmistir. Bu veriler Karakaya Kompleksi’nin yasi
Devoniyen ile Triyas arasinda degisen bir okyanusun dalma-batmasi sirasinda meydana
gelen bir eklenir prizmay1 temsil ettigini gostermektedir. Bu konuda hala 6énemli bir
bilinmeyen Paleo-Tetis ve Neo-Tetis okyanuslari arasindaki zaman ve mekan iliskisidir.

ABSTRACT

Turkey consists of continental fragments with different geological evolutions, that were
separated by oceanic lithosphere. These continental fragments, which were situated on
the margins or within the Tethyan oceans, were last amalgamated at the end of the
Oligocene and Miocene and formed the present Anatolian landmass. The best evidence
for the duration of the former oceans comes from their accretionary complexes and
ophiolite bodies. The subduction of these oceans is best reflected by the ages of the
blueschists and eclogites, that have formed in the subduction zones. In this context two
different types of accretionary complexes can be recognized in Turkey. The first,
widely known as ophiolitic melange, consists of basalt, radiolarian chert, pelagic shale,
pelagic limestone and lesser amounts of serpentinite and greywacke. Determination of
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radiolaria from such ophiolitic melanges have yielded ages ranging from Triassic to
Cretaceous. In contrast, the ages of all the known ophiolites in Turkey are Cretaceous.
Paleontological data from the ophiolitic melanges indicate that they represent
accretionary complexes of a Neo-Tethyan oceans of Triassic to Cretaceous age.

There is no data to indicate that the age of the Neo-Tethyan oceans goes back to the
Paleozoic. In contrast all the paleogeographical reconstructions of the eastern
Mediterranean show the existence of a wide Paleozoic ocean in the region of Turkey.
Field geological studies during the last twenty years have shown that evidence for
Paleozoic oceans exist in the Karakaya Complex of the Pontides. Radiolarian cherts of
Devonian, Carboniferous and Permian ages have been described from the Karakaya
Complex. Furthermore, the Karakaya Complex comprises blueschists and eclogites of
latest Triassic age. These data indicate that the Karakaya Complex represents the
accretionary complex of a Devonian-Triassic Paleo-Tethyan ocean, which was
subducted during the Triassic. Still unknown is the temporal and spatial relation
between the Paleo-Tethyan and Neo-Tethyan oceans.
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Phaselis-Termessos Fayr’nin Jeolojik-Tektonik Ozellikleri ve Phasehs Antik
Kentine Etkileri

Geologic- Tectonic Properties Of Phaselis- Termessos Fault And Its Effect To Phaselis Antique
City

Giilsen AKAN ve Erkan KARAMAN

Akdeniz Universitesi Jeoloji Miihendisligi Boliimii, Antalya

gulsenakan@akdeniz.edu.tr
07/
Inceleme alani1 ve yakin civari, Giineybati Anadolu ‘da Toros kusagi icerisinde yer
almaktadir. Phaselis ve yakin dolaylarinda yer alan kayag gruplari, baslica otokton ve
allokton konumlu kayaglardan olusur. Otokton konumlu kayaglar; neootokton ortii
kayalar1 olarak Kuvarterner yasli Antalya travertenleri, alivyonlar, yama¢ molozlari,
birikinti konileri ve plaj olusuklar1 ile temsil edilir. Allokton konumlu kayaglar ise;
Gokdere formasyonu, Kegili formasyonu, Narli iiyesi, Tekedag1 formasyonu ve Tekirova
ofiyolitlerinden yapihidir.
Bolgede gecmis tarihsel donemlerde deprem {iretmis bircok aktif kirik hatti
bulunmaktadir. Antalya korfezi bati kesiminde daha onceki ¢alismalarda da tanitilmis
olan ¢ok sayida aktif faylar, bu bolgenin birinci derece deprem kusagi icerisinde yer
almasina neden olmustur. Bunlardan en Onemlisi Antalya korfezi bati kiyilarini
sinirlayan ve Kemer- Antalya karayoluna da paralel olarak uzanan kirik hattidir.
Yaklagik K20D gidisli bu kirik hattt  “Phaselis- Termessos Fay1” olarak
isimlendirilmistir. Egemen olarak egim atimli bir normal fay olan bu kirik hatti, gecmis
tarihsel donemlerde, Phaselis ve ¢evresinde yikic1 6nemli depremlere neden olmustur.
Bu fay, kuzeyde Termessos daha gilineye dogru Tekirova- Kemer- Phaselis ve
Gelidonya yakinlarindan gegerek Akdeniz iclerine dogru uzanir. Bu fay, Phaselis antik
kentinin yaklasik 5 km batisindan ge¢mektedir. Ancak, antik kente yakinlig1 ve etkisi
dolayisiyla, kent icerisindeki yapilarda ve sanat eserlerinde Onemli tahribata ve
deformasyonlara neden olmustur.
Bunlar arasinda Phaselis antik kentinin su kemerlerinin gidisinde, biikiilme
deformasyonu olusturmustur. K-G gidisli su kemerlerindeki bu biikiilmeler, D-B
istikametli basing kuvvetleri (sismik dalgalar) nedeniyle olugmustur. Su kemerinin
olusturuldugu bloklar iizerinde ayni istikamette olan ¢ok sayida catlaklara da
rastlanmaktadir. Diger yandan Phaselis antik kentinin liman ve kiyidaki bazi1 duvar
yapilar1 su igerisinde kalmigtir. Eskiden kiyida olan bu yapilarin gliniimiizde deniz
icerisinde bulunmasi, Phaselis- Termossos faymnin kentin igerisinde de yer alan tavan
blogunun ¢dkmesinden kaynaklanmistir. Antik tiyatro, hamam, carsi, bina duvarlari, tas
bloklar vb. birgok yapidaki c¢atlama, oturma, ayrilma, donme, devrilme gibi
deformasyonlar bu fayin degisik zamanlardaki iirettigi sarsintilardan kaynaklanmigtir.

Bu bildiride, deprem iiretme riski yiiksek olan Phaselis- Termessos faymnin jeolojik,
tektonik o6zellikleri, depremsellik riski ile ge¢misteki Phaselis antik kentine etkileri ve

nihayet olasi giincel bir depremde giiniimiiz yerlesim alanlarina etkisi tartisilacaktir.

Anahtar Kelimeler: Phaselis-Termessos fayi, depremsellik. Toros Kusagi,

153



C.U. JEOLOJI MUHENDISLIGI BOLUMU &
30. YILJEOLOJI SEMPOZYUMU @
25 - 27 EKIM 2007

ABSTRACT

The study area is located on the Taurus Belt in the southwest of Anatolia and
characterized by autochthonous and allochthon rock units. The autochthonous rocks
include Antalya travertines, alluviums, talus, alluvial cones and beach deposits with
Quaternary aged. The allochthon rocks cover Gokdere formation, Keg¢ili formation,
Narli member, Tekedagi formation and Tekirova ophiolites.

There are a lot of active fault lines that caused to earthquake in the region in the
historical times. This region that has 1 degree earthquake risk because of this active
faults. The most important one of them is parallel to Kemer- Antalya highway and it
bounds the west of Antalya Bay. This fault line which strike is approximately N20E
was called as ‘“Phaselis- Termessos Fault”. Phaselis- Termessos Fault, caused
destructive earthquakes around of the Phaselis in the historical times. This fault type is
a normal fault. This fault extends from the Termessos in the North to South passing
through the Gelidonya— Tekirova— Kemer— Phaselis and finally extends into the
Mediterrenean. This fault passes approximately 5 km west of Phaselis antique city.
Phaselis- Termessos Fault caused to the depredation and deformations markedly on the
structures and works of art in the antique city. Because, this fault is very nearly at
antique city.

For instance; bending deformations formed on the axes of aqueducte in Phaselis.
Bending deformations within the N-S striked aqueducte were formed by the E-W
trended compressive forces(seismic waves). There are a lot of cracks formed in the
same direction with the compressive forces on the blocks of Phaselis Aqueducte. On
the other hand some structures in the harbour and coast remained under the sea. The
structures which are under the sea now, while they were located at the coast in ancient
times., indicates collapse of the hanging wall located in the city. The deformations
within antique theatre, bath, downtown, building walls, stone blocks etc. resulted from
the shakings produced by this fault at different times.

In this paper, Geologic, tectonic and seismicity properties of Phaselis- Termessos Fault
that has high risk to produce earthquake and its effects to the Phaselis antique city and
also current habitat have been tried to explain.

Keywords: Phaselis- Termessos Fault, Seismicity, Taurus Belt.
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Tarihi Anemurium Kentini Yikan Depremin Nedeni: Anemurium Fay1 (Mersin)

Cause Of The Earthquake Destroyed The Historical Anemurium City: Anemurium Fault
(Mersin)

Selim INAN ve Nurdan INAN
Mersin Universitesi, Jeoloji Miihendisligi Boliimii, Ciftlikkdy/Mersin
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20-30 km. karelik bir alana yayilan tarihi Anamurium kenti, Anadolu’nun en giiney
ucunu olusturan Anamur Burnu ile bu burnun dogusunda yer almaktadir. Yukar1 ve
asag1 kent olmak iizere iki kisimda temsil edilen Anamurium’un, en 6nemli yapilarini,
kale surlari, su kemerleri, 3 adet hamam, odeon, bitirilememis bir adet tiyatro, tabanlari
mozaik kapli paleastra (pazaryeri) ile kent surlar1 disinda kalan yaklasik 350 adet mezar
iceren nekropol alani olusturmaktadir. Kentin kurulus tarihi Hitit donemine kadar
uzanmakta olup, 1.S. 600 lii yillarda da terk edildigi belirtilmektedir.

Kentin terk edilme nedeni ve depremselligine yonelik olarak gergeklestirilen bu
calismada bolgedeki kaya birimleri ve yapilart ayrintili bir bigimde incelenmistir.
Bolgenin temelini Alanya Masifine (Birligine) ait kaya birimleri olusturmaktadir. Birlik
bu bolgede Permiyen ve Oncesi yasta tabanda mermer ve kuvarsit arakatkili kalksist,
mikagist ve fillitlerle {ist seviyelerde Permiyen yasli kristalize dolomit ve kirectaslari ile
temsil edilmektedir. Bu birimlerin lizerinde Kuvaterner yash taraga ve aliivyonlar yer
almaktadir. Anamurium, Ortakdy, Sazli ve Durali faylar1 gibi baz1 faylar ilk kez bu
calismada tarihi Anamurium kenti ve Anamur yakin yoresinde bir takim faylar
tanimlanmistir. Bu faylar Orta Anadolu Fay Zonunun gilineybatiya dogru devamini
olusturan Namrun Segmentinin en gilineybati boliimiine karsilik gelmektedir.

Anamurium kentini etkileyen K5-10 D gidisli Anamurium fay1, kentin bat1 boliimiinde
yer alan Nekropol alani sinirlamakta ve burada c¢ok iyi gelismis fay aynalari
izlenmektedir. Bat1 boliimde Anamurium kentinin surlarini kesen fay, bu kesimde 3
metrelik sol yanal ve 2 metrelik diisey atima neden olmustur. Anamurium fay1 normal
bilesene sahip sol yanal dogrultu atiml fay karakteri sergilemektedir. Kent alaninda
yapilan ¢aligmalarda ana kayalarin yer aldig1 kuzey boliimdeki yapilarda ¢ok biiyiik bir
yikim goézlenmezken aliivyon {izerinde insa edilmis olan asagi kentin harabe haline
geldigi saptanmistir. Gerek jeolojik gézlemler ve gerekse 900 yildir aktif olan bir kentin
6. ylizyilda terk edilmesi, Anamurium kentinin 6. yiizyil icersinde meydana gelen bir
deprem sonucunda yikilmis oldugunu isaret etmektedir.

Anahtar Kelimeler; Jeoarkeoloji, depremsellik, Anamurium, Mersin, Tiirkiye.
ABSTRACT

The historical Anemurium city, which covers an area of approximately 20-30 square
km, is located on the Anamur Cape and eastern of it that takes place in the southern end
of Anatolia. Anamurium, which is represented by upper and lower districts, includes

considerable structures such as castle rampart, aqueducts, three baths, odeon, an
uncompleted theatre, palestra (bazaar place) with mosaic base, and a nekropol area that
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comprises approximately 350 tombs out of the district walls. It was reported that the
foundation date of the city extended up to the Hittites period while it was abandoned
about 600 A.C. The reason of leaving the city and the seismicity of the area has been
studied in detail with its rock units and their structures. The rock units belong to Alanya
massif (unit) form the basement. The tectonic unit is represented by pre-Permian age
marble, phyllites, micaschists, and quarzites intercalated calcshists, at the base, and
Permian age recrystalized limestones and dolomites at the upper part. The units
mentioned above are covered by Quaternary terrace and alluviums. Some faults such as
Anamurium, Ortakdy, Sazli and Durali have firstly been determined around the
historical Anamurium and Anamur city. These faults are the reciprocal forms of the
southwestern part of the Central Anatolian Fault Zone at the southwestern end of the
Namrun segment. The Anamurium fault trending N 5-10 E which effecting the
Anamurium city is located at the west of Nekropol area where a lot of very well fault
surfaces are seen. These fault cross-cuts of the city wall in the west caused 3 meters
sinistral offset and 2 meter vertical offset. Anamurium fault presents a left lateral strike-
slip fault character with normal slip component. In the studied area around the
Anamurium city, the effects of the earthquake are observed more clearly on the
historical buildings where the alluvium rather than on the basement lithologies to the
north of the city. Both geological observations and abandonment of the city in the 6™
century because of its tectonic activity points out that this city was destroyed because of
the presence of an earthquake occurred in Anamurium in the sixth century.

Keywords; geo-archeology, seismicity, Anamurium, Mersin, Turkey
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Van Sehri Kentsel Gelisim Alanlarinda Yiizeyleyen Pliyo-Kuvaterner Cokellerinin
Jeolojik Ozellikleri ve Depremsellikle Iliskisi

Geologic Characteristics Of Plio-Quaternary Sediments That Outcrop Around Urbanization
Areas Of Van City And Its Relation With Seismuicity

Tiirker YAKUPOGLU, Onur KOSE, Sefer ORCEN, A.Umit TOLLUOGLU
Yiiziincii Y1l Universitesi Miihendislik-Mimarlik Fakiiltesi Jeoloji Miihendisligi Boliimii 65080 Kampiis-VAN
turkery@yvyu.edu.tr, onurkose@yyu.edu.tr, sorcen@yvyu.edu.tr, tollu@yyu.edu.tr
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Bu c¢alisgma, Van sehri kentsel gelisim alanlarinda yiizeyleyen Pliyo-Kuvaterner
cokellerinin jeolojik ozelliklerinin incelenerek yoOrenin depremselligine somut bir
yaklagim saglamak amaciyla yapilmistir. Bu amag¢ dogrultusunda s6z konusu alanlarda
stratigrafi, sedimantoloji, yapisal jeoloji, tektonik, jeoteknik, jeofizik c¢alismalari
gerceklestirilmistir. Oncelikle inceleme alaninda yiizeyleyen Pliyo-Kuvaterner yash gol,
delta ve akarsu cokellerinin saha gozlem noktalarinda litolojik kayitlar1 yapilmis, bu
kayitlar 1/25.000 Slcekli jeoloji haritalarina aktarilmis ve stratigrafik ¢ati kurulmustur.
Saha ¢aligsmalarinin yani sira inceleme alani i¢cinde daha 6nce acilmis sondaj kuyularinin
loglar1 da stratigrafi amach degerlendirilmistir. Sedimantoloji ¢aligmalarinda uygun
lokasyonlarda veya hatlar boyunca stratigrafi kesitleri ol¢iilmiis ve sedimantolojik
veriler 151ginda bu kesitler sedimantoloji kesitlerine doniistiiriilerek yorumlanmustir.
Calisma alaninda, ana tektonik yapilarin incelenmesine ve havza jeodinamiginin
anlagilmasina yonelik saha ¢aligmalari, uydu goriintiileri ve sayisal arazi modelleri
yardimiyla yiirtitiilmiis; ayrica mikrotektonik Ol¢tim calismalar1 gergeklestirilmistir.
Calisma alan1 ve ¢evresinde meydana gelmis tarihsel ve aletsel donem deprem verileri
incelenerek alanin depremselligi irdelenmistir. YYU kampus alaninda yapilan jeoteknik
sondajlardan elde edilen ornekler ve veriler kullanilarak inceleme alaninin zemin
Ozelliklerine iliskin yorumlar yapilmistir. Ayrica elektrik rezistivite ve sismik kirilma
yontemleri uygulanarak sedimantolojik ve tektonik caligmalar1 destekleyici ve
biitiinleyici veriler elde edilmistir.

Yapilan caligmalar sonucunda elde edilen verilerin kentsel gelisim alanlarinin
belirlenmesi ¢aligmalarinda kullanilmasiyla, olast depremlerin ortaya ¢ikarabilecegi
zararlarin azaltilmasi miimkiin olacaktir. Bununla birlikte, yeni kentsel gelisim
alanlarinda bir yapilagsma Olgiitii olarak zemin Ozelliklerinin degerlendirilmek {izere
yetkili makamlara iletilmesi Van sehri ve ¢evresindeki yeni kentlesme alanlarinin
belirlenmesi politikalarina temel olusturacaktir. Bunun somut bir 6rnegi olarak Van
sehri toplu konut alaninin yeri 2004 yilinda Oneriler dogrultusunda degistirilerek
Edremit il¢esinde saglam zemin {izerine alinmig ve 2006 yilinda konutlarin ingaasi
tamamlanarak iskana agilmustir.

Anahtar kelimeler: Van, Kentlesme, Pliyo-Kuvaterner, Jeoloji, Depremsellik
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ABSTRACT

This study was achieved to have an approach for the seismicity of Van Region by
investigating the geologic characteristics of Plio-Quaternary sediments that outcrop
around urbanization areas of Van City. For this purpose stratigraphic, sedimentologic,
tectonic, geotechnical and geophysical studies were achieved in study area. The
lithology of Plio-Quaternary lacustrine, deltaic, fluvial sediments that outcrop in study
area were firstly recorded at field observation points and these records were used for
1/25.000 scaled geologic mapping and formation of stratigraphic column. Ancient
drilling’s logs were also used for stratigraphy apart from field studies. During
sedimentologic studies, stratigraphic sections were measured at favorable locations or
lines and by utilizing sedimentologic data sedimentologic sections were constituted and
interpreted. In study area, field studies were achieved with assistance of satellite images
and digital field modellings to examine the main tectonic structures and to understand
the geodynamics of the basin. Microtectonic measurements were also done. Seismicity
of the study area were examined by investigating the earthquakes of historical and
equipmental period that happened in or around study area. Interpretations about the soil
characteristics of study area were done by using the samples and data obtained from
geotechnic cores that were drilled in YYU campus. Electric resistivity and seismic
diffraction methods were also used in study area and supporter data for sedimentology
and tectonics were gained.

The damages that can be caused by probable earthquakes will be minimized by using
the data of this study for urbanization areas. Furthermore, transmitting the soil
characteristics as a building criterion to authority for new urbanization areas will be the
main point for the determination policy of urbanization areas. As a concrete sample to
that, the location of collective domicile area of Van was changed in 2004 and the
domiciles were built on hard ground of Edremit district of Van. The buildings were
completed and the residents were settling there since 2006.

Keywords: Van, Urbanization, Plio-Quaternary, Geology, Seismicity
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Bozyaz ve Kuzeyinin Yapisal Ozellikleri (Mersin Batisi: Giiney Tiirkiye)

Structural Features Of Bozyazi and Its Northern Part (Western Mersin: Southern Turkey)

Ahmet TURAN
Selguk Univ. Miih.-Mim. Fak. Jeoloji B&l.
aturan@selcuk.edu.tr
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Bozyazi dolayinda temeli, Alanya Birligi’ne ait metamorfik naplar olusturur. Granath
mikasist, amfibolitsist, glokofansist, fillit ile mermer-rekristalize kiregtasi, metagabro,
metadiyabaz ve metaserpantinit bloklar1 kapsayan alt boliim, yiiksek basing
metamorfizmast gosteren ve olusumunu Ge¢ Kretase’ye kadar siirdiiren Sugozii
Napr’dir. Bolgenin iist metamorfik dilimi ise yesil sist fasiyesinde metamorfizma
geciren ve kalksist-fillit-mikasist ara katkili mermerler ile rekristalize karbonatlardan
yapili olan Permiyen yashi Yumrudagi Napi’dir. Anadolu orojenez sathasinin izi olan
bolgesel acili uyumsuzluktan sonra, bu metamorfik naplar, Alt Tersiyer flisoitleri ile
ortiilmektedir.

Alanya Birligi kayalari iizerine, tektonik dokanakla Aladag Birligi kayalar1 (Hadim
Nap1) gelir. Hadim Napi’nda bir birleriyle uyumlu, genelde resifal karbonat ve
kirmtihilarnt kapsayan Ust Devoniyen, Karbonifer ve Alt Permiyen istifleri iizerine,
asinmal1 olarak Ust Permiyen’in kirmtili ara katkili bol algli karbonatlar1 yer alir. Ust
Permiyen ile uyumlu Alt-Orta Triyas’in karbonat icerikli kirintili istifleri tizerine, Erken
Kimmeriyen orojenik hareketleri ile ilintili olan bdlgesel bir ag¢ili uyumsuzluktan sonra,
Erken-Orta Jura yash karasal kirintililar gelir. Alt-Orta Jura karasal birimleri, yanal ve
diisey yonde yar1 karasal ve sinirli platform {iriinii formasyonlara gec¢is gosterirler.
Bolgedeki tiim bu formasyonlar, Kuvaterner yasli yama¢ molozlar1 ve aliivyonlar ile
uyumsuz olarak ortiiliirler.

Alanya Birligi kapsamindaki Sugoézii ve Yumrudag naplart Laramiyen orojenez
safhasina iligkin devinmelerle, Hadim nap1 ise daha sonraki Pireniyen hareketleri ile
bolgeye yerlesen alloktonlardir. Bolgenin morfolojik gelisimi, KB-GD gidisli ana
yapisal 6gelerle kontrol edilmistir. Otokton ve allokton birliklerdeki formasyonlar igin
yapilan kontur diyagramlarindan elde edilen biiylik kusak simetrileri, yorenin yapisal
gelisiminde biiyiik 6l¢iide K35°-45° D yonli sikisma gerilmelerinin etkili oldugunu
ortaya koymaktadir.

Anahtar Kkelimeler: Alanya ve Aladag birlikleri, Hadim Napi, Erken Kimmeriyen,
Laramiyen, Anadolu ve Pireniyen orojenez fazlari.

ABSTRACT

Metamorphic nappes occurs the basement of the Bozyazi district. The lower part of the
basement is represented by Sugdzii Nappe showing high-pressure metamorphism and
composed of garnet mica schist, amphibollite schist, glocophane schist, phyllite by
marble, recristallised limestone, metagabbro, metadiabase, and metaserpentinite blocks.
The formation of the Sugoézii Nappe was continued until Late Cretaceous. Upper
metamorphic unit in the region is Permian aged Yumrudagi Nappe, made up marbles

159



C.U. JEOLOJI MUHENDISLIGI BOLUMU &
30. YILJEOLOJi SEMPOZYUMU @
25 - 27 EKIM 2007

intercalated with phillite-mica schist and recristallised carbonates having green-schist
metamorphism These metamorphic nappes are coverd as an regional unconformity by
Lover Tertiary flyschoits. The regional unconformity is related by Anatolia orogenenic
phase.

On the above mentioned Alanya Unit is Aladag Unit (Hadim Nappe) with an important
tectonic contact. Upper Devonian- Lower Permian sequences containing generally
reefal carbonates and clastics being conform to each other of the Hadim Nappe are
erosionally underlied by rocks Upper Permian carbonates with abundant algea fossils
and intercalated with detritics. Lover-Middle Triassic carbonateous clastic sequences,
which are conform with Upper Permian units, are followed with regional an ungular
uncorformity related to Early Cimmerician orogenic events by Early-Middle Jurassic
terrestrial clastic rocks. These terrestrial rocks show gradational passing in lateral and
vertical directions to semi-terrestrial and limited platform deposits. Above mentionedall
of the rocks in the region are covered as an angular unconformity by Quaternary aged
talus and alluviums.

The Sugozii and Yumrudagi nappes are transported to the study area in the tectonic
regime of Laramian orogenesis. Hadim nappe have been settled to the region by
tectonic movements in the paroxsism of Pyrenian orogenesis. Morphologic features of
the region has been controlled by the NW-SE trended structural movements. Contour
diagrams of the allochthonous and autochthonous units are indicated a N35°-45° E
trended compressional stress in the region.

Keywords: Alanya and Aladag units, Hadim nappe, Early Kimmercian, Laramian,
Anatolian and Pyrenian orogenic phases.
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Hatunsaray-Akoren-Karahiiyiik Depresyon Alanlari ve Kenarlarinin Jeolojisi
(GB-Konya)

The Geology Of Hatunsaray, Akoren And Karahiiyiik Depressions And Surrounding Area

Ahmet TURAN
Selguk Univ. Miih.-Mim. Fak. Jeoloji Bl.
aturan@selcuk.edu.tr
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Akoren bolgesi, Mesozoyik istifleri lizerinde gelisen ve morfolojik esiklerle bir birinden
ayrilan, Hatunsaray-Akdren-Karahiiyiik depresyonlart ile dikkat ceker. Hatunsaray
depresyonu, kuzey ve dogudan Bolkardagi Birligi’nin Jura-Kretase yash si1g platform
karbonatlar1 (Lorasdagi kirectasi) ve Geg Kretase yasli, derin self kenarlarina 6zgii,
cortlii-killi karbonatlarla (Midostepe formasyonu) sinirlidir. Hatunsaray ¢okiintiisii,
batida Ge¢ Miyosen-Erken Pliyosen yasli, ortag bilesimli Erenler Dag1 volkanizmasinin
lav-ttf-tiifit- ignimbrit igerkli ve yiiksek rolyefli kiitleleri ile c¢evrilmistir. Giineydeki
Akoren ve Karahtiylik ¢okiintlilerini sinirlayan birimler, benzer 6zellikte olup, bu iki
cokiintli, Bozkir Birligi kapsamindaki Geg¢ Kretase yash c¢ortlii-radyolaritli pelajik
karbonatlarin (Korualan formasyonu) olusturdugu bir esikle ayrilmiglardir. Akoren ve
Karahiiyiik ¢okiintiilerinin bat1 ve giiney kenarlarinda, Geyikdag: Birligi kapsamindaki
otokton kaya birimleri yer alir. Otokton birimler, dolomitik ara seviyeler kapsayan Jura-
Erken Kretase yasli, sinirli self karbonatlar1 (Hacialabaz kirectasi) ile baslar. Ortada Geg
Kretase yasl, bol rudistli ve foraminiferli neritik karbonatlara (Saytepe formasyonu)
gecilir. Ustte ise mavimsi gri renkli, ¢ort yumrulu, pelajik karbonatlar (Alan
formasyonu) yer alir. Akoren ve Karahiiyiik cokiintiilerinin dogu kesimlerinde,
morfolojik esigi olusturan pelajik istiflerden sonra, bunlar1 tektonik bir dokanakla
tizereyen ve yine Bozkir Birligi kapsaminda olan Gencek grubu kayalari izlenir.
Hatunsaray, Akoren ve Karahiiyiik cokiintiilerinin tabaninda geng¢ dolgu birimleri
olarak, Ge¢ Miyosen-Erken Pliyosen’de golsel transgresyona ait kaba kirmtililar (Sille
formasyonu), g6l karbonat ve marnlar1 (Ulumuhsine formasyonu), volkanoklastikler
(Kiigiikmuhsine formasyonu) ile Geg¢ Pliyosen-Erken Kuvaterner’de olusmus dag etegi-
aliivyal yelpaze c¢okelleri (Toprakli formasyonu) ve Ge¢ Kuvaterner’den giiniimiize
kadar depolanan aliivyonlar yer alir.

Bolgenin ana kivrim ve kiriklari, KB-GD gidigli olup bu gidis, ydrenin morfo-tektonik
yapisina uygundur. Dolayisiyla KB-GD uzanimli bu yapilar, paleotektonik doneme
aittir. Akoren bolgesinde neotektonik donemde gelismis ana kivrim ve kiriklar1 kesen
DKD-BGB ve D-B gidisli, daha gen¢ kiriklar da vardir. Hatunsaray, Akoren ve
Karahiiylik ¢okiintiileri, yar1 grabenler seklinde olup, bunlarin olusmu, paleotektonik
olaylarla ¢anaklagmis alanlarin, neotektonik dénemde bir taraftan akarsu-gol-dag etegi
ve allivyal ¢okellerle dolarken, diger yandan da neotektonik hareketlerle yeniden
faylanmasina baghdir.

Anahtar kelimeler: Akoren, Geyikdagi-Bolkardagi ve Bozkir birlikleri, depresyon,
neotektonik.
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ABSTRACT

Akoren region is an interesting province with Hatunsaray-Akoren-Karahiiytik
depressions developed on Mesozoic sequences and departed from to each others via
morphological barrier. The northern and easthern edges of the Hatunsaray depression
have been limited by Jurassic-Cretaceous shallow platform carbonates (Lorasdagi
limestone) of Bolkardagi Unit and Late Cretaceous cherty-clayey carbonates belonging
to deep shelf edges of Midostepe formation. The western part of Hatunsaray depression
is hosted by highlands consisting of laves-tuffeous-tuffits-ignimbrites of Late Miocene-
Early Pliocene, intermediate Erenlerdagi volcanites. Units limiting Akdren and
Karahiiyiilk depressions in the southern part of the Akoéren province have similar
properties they have been departed by a morphological barrier consisting of Mesozoic
cherty-radiolarity pelagic carbonates of Korualan formation belonging to the Bozkir
Unit. In the western and southern parts of the Akdren and Karahiiyiik depressions,
autochthonous rocks of the Geyikdagi Unit are outcropped. The autochthonous units
started Jurassic-Early Cretaceous limited shelf carbonates (Hacialabaz limestone) and
than it pas Late Cretaceous aged neritic carbonates (Saytepe formation) including
abundant rudistes and foraminipher fossils in the middle of the sequence. Pelagic
carbonates with chert nodules (Alan formation) are also observed at the upperm
morphological barrier were obducted by Gencek group of the Bozkir Unit in the eastern
part of the Akoren and Karahiiyiikk depressions. At the bottom of the Hatunsaray,
Akoren and Karahiiylik depressions, coarse clastics (Sille formation) lacustrine
carbonates and marls ((Ulumuhsine formation), volcano-clastics (Kiiglikmuhsine
formation) related to Late Miocene-Early Pliocene lacustrine transgression processes
and alluvial phane sediments foot of mautain (Toprakli formation) formed during the
Late Pliocene-Early Quaternary period and alluvions occuring since Quaternary from
nowaday were deposited as young filling sediments.

Main folds and tectonin lines in the region extent in NW-SW direction. This trend is
conform with morpho-tectonic structure of district. Therofere, these stuctural properties
are belonging to the paleotectonic stage. There are also younger faults extending in
ENE-WSW and E-B directions that cut off main folds and tectonic lines in the Akoéren
region and they are neotectonical structures. The formation of Hatunsaray, Akéren and
Karahiiyiik depressions, which are sub-grabens shapes, are related to the deposition of
fliivial-lacustrine-phan of mountain and alluvial deposits in the depression areas formed
by paleotectonic events and these young units were faulted by the neotectonic proses.

Keywords: Akoren, Geyikdagi-Bolkardagi and Bozkir units, depression, neotectonic.
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Cumaovasi Cek-Ayir Havzasinda Transpresyondan Transtensiyona Yersel
Gerilme Terslenmesine Dair Veriler, Bati Anadolu

Evidence For Local Stress Field Inversion From Transpression To Transtension In Cumaovasi
Pull-Apart Basin, Western Anatola

Bora UZEL ve Hasan SOZBILIR
Dokuz Eyliil Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Béliimii, Izmir
bora.uzel@deu.edu.tr; hasan.sozbilir@deu.edu.tr

0z

Onceki ¢aligmalarda Cubukludag grabeni olarak bilinen Cumaovasi havzasi, dogrultu
attmli ve normal faylarin kontroliinde gelismis, 5-17-km genisliginde ve 35-km
uzunlugunda, KKD-uzanimli, asimetrik sekilli bir c¢ek-ayir havzadir. Cumaovasi
havzasimin bat1 sinirinda topografik haritalar, uydu fotograflar1 ve arazi gozlemleri ile
saptanan jeomorfolojik indisler, bu sinir1 olugturan Orhanli Fay Zonu boyunca iki farkli
hareketin olustugunu gostermektedir. Fay yiizeylerinde yapilan kinematik analiz
calismalari da iki farkli kinematik indis igermesi ile bu iki hareketi destekler niteliktedir.
Onceki sol dogrultu atimli hareket, sonraki sag dogrultu atimli hareket yapilari
tarafindan kesilmektedir. Elde edilen kinematik veriler Angelier programinda
degerlendirildiginde, bolgedeki ilk hareketin yaklagik D-B yonlii agilma ve K-G yonli
stkigsma ile iliskili oldugu goriiliir. Diger yandan bunu izleyen ikinci hareket ise yaklasik
K-G agilma ve D-B yonli sikisma ile iligkilidir. Cumaovasi havzasinin ¢ok evreli
gelisimini gosteren transpresyondan transtensiyona degisen nicel indisler gerilme
tensorliniin diisey eksen boyunca saat yoniiniin tersine doniisii ile iliskilidir. Bu evrimin
ilk periyodu olan sol yonlii dogrultu atimli faylanma Orhanli Fay Zonu boyunca
gozlenen ylizleklerde bulunur. Bu transpresyon rejimden KB-GD sikisma ve bununla
iliskili KD-GB ac¢ilma gerilmeleri sorumlu goriilmektedir. Havzadan elde edilen daha
geng yapisal veriler, yaklasik K-G genisleme ve D-B sikisma gerilmeleri ile iliskili
transtensiyonal tektonik rejim altinda, normal ve dogrultu atimli hareketin birlikte
isledigini destekler niteliktedir. Aktif fay diizlemleri ve deprem odak mekanizma
cozlimleri bolgedeki bu transtensiyonal rejimin halen devam ettigini gostermektedir.
Cumaovasi1 havzasinda saptanan tektonik rejimin transpresyonaldan transtensiyonale
degisimi bolgedeki yersel gerilmenin terslenmesi ile iligkilidir. Yersel gerilme
dagilimindaki bu terslenme Bati Anadolu’ nun bdlgesel tektonigi tartisilirken gézardi
edilmemelidir.

Anahtar sozciikler: Cumaovasi ¢ek-ayir havzasi, yersel gerilme terslenmesi,
transpresyon, transtensiyon, Bati Anadolu.

ABSTRACT

The Cumaovasi basin previously known as the Cubukludag graben is 5-17-km wide and
35-km long, NNE-trending, asymmetric shaped pull-apart basin that was formed under
the control of the strike-slip and normal faults. The geomorphologic indicators along the
western margin of Cumaovasi basin are determined from the topographic maps, satellite
images and field observations, totally suggesting that two different movement have
occurred along the Orhanli Fault Zone. Kinematic analysis on the striated fault planes
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also support that two sense of movements, each have opposite kinematic indicators. The
former left-lateral strike-slip movement is overprinted by the latter right-lateral strike-
slip markers. Using the Angelier software, kinematic data indicate that the first
movement in the region was related to approximately E-W extension associated with N-
S-directed compression. On the other hand, the following activity is consistent with
approximately N-S extension associated with E-W-directed compression. Quantitative
indications are presented for the polyphase evolution of the Cumaovasi basin, with a
change from transpressional to transtensional tectonics, due to an anticlockwise rotation
of the stress tensor around vertical axis. The earliest period of evolution is represented
by left lateral strike-slip faulting that are documented in outcrops along the Orhanli fault
zone. This transpressional regime is inferred to be responsible for the NW-SE
shortening associated with NE-SW extension. The younger structural data obtained
from the Cumaovasi basin support a mixture of normal and strike-slip movement in a
transtensional tectonic regime that formed under a approximately N-S extensional
direction associated with an approximately E-W compression. This transtensional phase
is still ongoing in the region, as indicated by active fault planes and focal mecanisms of
shallow earthquakes. Changing from transpressional to transtensional tectonic regime in
Cumaovasi basin has been depend on local stress field inversion in the region. This
local inversion should be taken into account during the discussion on regional tectonics
of western Anatolia.

Keywords: Cumaovas:t pull-apart basin, stress field inversion, transpression,
transtension, western Anatolia.
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Aktif Manisa Fayinda Reaktivasyona Isaret Eden Stratigrafik ve Jeomorfolojik
Kriterler

Statigraphic and Geomorphologic Criterias Indicating Reactivation On Active Manisa Fault

Caglar 0OZKAYMAK ve Hasan SOZBILIR
Dokuz Eyliil Universitesi Jeoloji Miihendisligi Boliimii
caglar.ozkaymak@deu.edu.tr; hasan.sozbilir@deu.edu.tr

0z

Bati Anadolu’nun Kuvaterner jeomorfolojisini sekillendiren DB uzaniml yiiksek acili
normal faylardan biri olan Manisa fay1, antik donemde deprem iirettigi bilinen diri bir
faydir. Bu calismada, fayin batisinda yapilmasi diisiiniilen paleosismoloji ¢aligsmalari
oncesinde gerceklestirilen 6n arastirmalarda elde edilen ve faylarda reaktivasyona isaret
eden stratigrafik ve jeomorfolojik veriler 1s18inda fayin tektonik evrimi tartisilacaktir.
Bu veriler Manisa faymin bati kisminda, iyi korunmus kayma yiizeyleri iizerinde
yapilan kinematik ve stres terslenmesi analizleri ile uyum gdstermektedir. Bu analizlere
gore, Manisa fay1 Miyosen zamanindan beri en az iki defa reaktivasyona ugramstir; ilk
fazda yaklasik D-B dogrultulu Miyosen-Erken Pliyosen sikisma fazi ile iliskili olarak
sol yonlii dogrultu atimli fay karakterinde olusmustur; sonraki tektonik fazda, KB-GD
dogrultulu sikisma kuvvetleri etkisinde gelisen ve Pliyo-Kuvaterner sikisma fazi ile
iligkili sag yonli dogrultu atimli faylanma gelisirken; son olarak Manisa fay1
Kuvaterner doneminde, KD-GB dogrultulu agilma kuvvetleri etkisinde normal fay
olarak reaktive olmustur. Manisa fayinin bati boliimiinde tavan blogunda bulunan
Miyosen ve daha gen¢ yash fay iligkili ¢okeller birbirlerinden en az iki reaktivasyona
isaret eden iki farkli agisal uyumsuzluk yiizeyleri ile ayrilirlar. Bununla beraber, ¢alisma
alaninda giincel tektonizma nedeni ile normal fay morfolojisi baskin olmasina ve kuzey
blogun aliivyal ¢okelim ile kismen gomiilmesine ragmen Onceki dogrultu atiml
faylanmalara ait jeomorfolojik veriler taban blokta gdzlenebilmistir. Fayin taban
blogunda, yaklasik kuzeye dogru akan dereler faymn tektonik evrimine ait izler
tasimaktadirlar. Fay izi lizerinde, kii¢lik 6l¢ekli bir dere (uzunluk < 5 km) herhangi bir
dogrultu atim 6zelligi sunmamakta, sadece akis yoniinde normal faylanma ile kuzeyde
daha distik kotlara gecis gostermektedir. Orta biiyiikliikteki (uzunluk < 10 km) Safran
deresi fay iizerinde sag yonde otelenme sunarken, derin kazilmig biiyiik 6l¢ekli (uzunluk
> 10 km) Karagay deresi, “hairpin-shaped river” olarak adlandirilan daha karmasik bir
akarsu morfolojisi sunmaktadir. Sag¢ tokasi sekilli bu morfolojiye gore biiyiik 6l¢ekli
Karagay deresi fayin dnce sol daha sonra da sag yonde hareketine ait izler tasimaktadir.

Yukarida arazi verileri, Bati Anadolu’daki D-B dogrultulu normal faylarin Miyosen’den
beri gelisen farkli stres rejimleri altinda yeniden aktif hale gegtigini ve bu nedenle
onceki ¢alismalarin iddia ettigi gibi, Batt Anadolu’daki tektonik rejimin sadece basit bir
K-G genislemeyle agiklanamayacagini gdstermektedir.

Anahtar kelimeler: Manisa fayi, aktif fay, reaktivasyon, Bati Anadolu

Bu ¢alisma 2006.KB.FEN.008 no’lu DEU-BAP Projesi kapsaminda yiiriitiilmektedir
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ABSTRACT

It is known that the Manisa fault which is one of the large scale E-W directed normal
fault gives shape to the Quaternary morphology of West Anatolia and its activity is
evidenced by historical eqrthqquakes. In this study, tectonic evolution of the Manisa
fault have been discussed under the ligth of stratigraphic and geomorphologic criterias
which mark to reactivation and are revealed by the primary investigations of
paleoseismological studies on the western part of the Manisa fault. These
geomorphologic and stratigraphic data are harmonize with the stress inversion data and
kinematic analysis carried out on well exposed slip surfaces of Manisa fault. Based on
these geomorphological, stratigraphic and structural data, the Manisa fault was
reactivated at least two times since Miocene-Early Pliocene; (i) first the fault formed as
a sinistral strike-slip faulting by E-W trending Miocene-Early Pliocene compression
phase, (ii) During the NW-SE trending Plio-Quaternary compression phase, sense of the
direction was dextral strike-slip (iii) and finally Manisa fault was reactivated during the
Quaternary as a normal fault under the control of NE-trending extentional tectonic
regime. Stratigraphic relationships between the Miocene and younger fault related
sediments on footwall of the Manisa fault represents two distinct levels of unconformity
that indicate fault reactivation, at least two times. Besides this, in the study area, normal
fault-related morphology is dominant due to NE-trending extentional tectonic regime.
Although northern block has been burried by alluval sedimentation, the older strike-slip
geomorphologic features were able to observed on the footwall. Rivers flowing to the
north, indicate several evidences about fault evolution. In topographic maps, shallowly
incised small-size river with upstream length of <5 km shows no deflections reflecting
cumulative sinistral or dextral offsets, only loose altitude by normal faulting. Middle
size river, namely Safran River, with length of <10 shows dextral deflection, and,
whereas well-established large-size river, namely Karagay River, having upstream
length of >10 km exhibits a complicated river morphology as hairpin-shaped river and
shows evidence for both dextral and sinistral strike-slip faulting.

The field data mentioned above suggest that the E-W trending normal faults in western
Anatolia have been reactivated under different stress regime since the Miocene and thus
can not be regarded as a simple N-S trending extension as claimed in previous studies.

Keywords: Manisa fault, active fault, reactivation, west Anatolia
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Emet (Kiitahya, KB Anadolu) Cevresinde Afyon Zonu’ nun Stratigrafisi ve
Tektonik Konumu

Stratigraphy and Tectonic Setting Of The Afyon Zone Around Emet (Kiitahya, Nw Anatola)

Erhan AKAY, Altug HASOZBEK ve Burhan ERDOGAN
Dokuz Eyliil Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii, Tinaztepe, 35160 Buca, Izmir
erhan.akay@deu.edu.tr, altug.hasozbek@deu.edu.tr, burhan.erdogan@deu.edu.tr

0z

Gilineyde Menderes Masifi, kuzeyde Sakarya Kitasi ve bu iki kitasal blogon ¢arpismasi
sirasinda olugmus ve yerlesmis ¢arpisma zonu kayalart KB Anadolu’ da genis yayilim
sunar. Oligo-Miyosen ve daha gen¢ magmatik ve volkano-sedimenter kayalar,
Menderes Masifi’ nin kuzey kenari boyunca bu carpisma zonu kayalarini keser ve
tizerler. Afyon Zonu, bu zon boyunca yiizlek veren en 6nemli tektono-stratigrafik
birimlerden birisidir ve Emet ¢evresinde, tiste dogru Mezozoyik karbonatlarina dereceli
olarak gecen diisiik dereceli metamorfik meta kirintililar ve metavolkanitlerden
yapilidir.

Emet’ in kuzeyinde, Afyon Zonu kayalar altta g-serisit, q-mika fillitler ve g-klorit
sistlerle temsil edilir. Metariyolit ve metabazik lavlar, subvolkanik ve volkanoklastik
kayalardan yapili bimodal volkanizmanin trlinleri metakirintili kayalarla birlikte
bulunur. Bu metakirintili-metavolkanik seri icinde siddetli rekristalize olmus birka¢ m
den km ye kadar degisen boyutlarda kiregtas: kiitleleri yeralir. Uste dogru alg,
foraminifer ve mercan fosilleri iceren Budagan kirectasi birimi metakirintili ve
metavolkanik istifi gecisli olarak iistler. Budagan kirectasi i¢inde gozlenen fosil
toplulugu Afyon Zonu’ nun iist boliimii igin (?)Geg Triyas-Malm yag araligini verir.
Kuzeye dogru, kumtasi-seyl-¢ort-mafik lav ardalanmasi ve serpantin ve ultramafik kaya
disklerinden olusan ofiyolitik kayalar Budagan kirectasini diisiikk a¢ili tektonik bir
dokanak boyunca {istler.

Anahtar sozciikler: Afyon Zonu, Budagan kiregtagi, Menderes Masifi
ABSTRACT

The suture between the Menderes Massif to the south, the Sakarya Continent to the
north and rock associations formed and emplaced during the collision of these two
continental blocks, crop extensively out in NW Anatolia. The Oligo-Miocene and
younger magmatic and volcano-sedimentary successions cut and overlie this collision
belt along the northern border of the Menderes Massif. The Afyon Zone is one of the
major tectono-stratigraphic units exposed along this collision zone that tectonically
overlies the regionally metamorphosed Menderes Massif and is dominated, in the Emet
region by a metaclastic-metavolcanic sequence gradually passing upward into the
Mesozoic carbonate succession (Budagan limestone unit).

To the north of Emet (Kiitahya), the Afyon Zone is represented, in the lower part, by a
thick g-sericite, gq-mica phyllites and q-chlorite schists intercalated with a bimodal
volcanism that produced synchronous metarhyolitic-metabasaltic lavas, subvolcanic
phases and accompanying volcaniclastic deposits. In this metaclastic and metavolcanic
sequence intensively recrystallized limestone masses of several ms to kms in diameter
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are found. Upward, a fossiliferous carbonate sequence (Budagan Ilimestone)
gradationally overlies the blocky lower metamorphic part of the Afyon Zone. The
Budagan limestone unit includes a foraminifer, algae and coral assemblage indicating
the (?)Late Triassic-Malm age for the upper parts of the Afyon Zone.

Northward, internally sheared sandstone-shale-chert-mafic lava alternation with discs of
serpentinite and ultramafic rocks overlie the Budagan limestone unit along a low-angle
tectonic contact.

Keywords: Afyon Zone, Budagan limestone, Menderes Massif
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Bolkar Daglar Giineyinin Tektonostratigrafik ve Yapisal Evrimi

Structural and Tectono-Stratigraphic Evolution Of The Southern Bolkar Mountains

Erol OZER ve Erol 0ZOKTAY
MEU Jeoloji Miihendisligi Béliimii 33342 Ciftlikkdy/Mersin
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Bolkar Daglari’nin giineyinde yer alan Cocak Dere yoresinde, es yasl ve birbirleriyle
tektonik dokanakli iki ana tektono-stratigrafik birlik yer almaktadir. Bu birlikler
kuzeyde metamorfik nitelikli Bolkar Birligi ile giineyindeki metamorfik olmayan
Aladag Birligi’dir.

Bolkar Birligi’nin tabanini olusturan Ust Permiyen yasli Bolkar Formasyonu, akma
yapilar ile karakteristik olan kalksistlerden olusmaktadir. Birimin iizerine metamorfize
dolomitlerden olusan Ust Permiyen yasli Tekedag Dolomiti uyumlu olarak gelmektedir.
Kalksist-sist ardalanmalarindan olusan es yash Cocakdere Formasyonu ise yine uyumlu
olarak Tekedag Dolomiti’nin {lizerinde yer almaktadir. Dolomit, mermer, kuvarsit ve
kristalize kiregtaslarindan olusan Ust Permiyen yasl Dedekdy Formasyonu, Cocakdere
Formasyonu’nu uyumlu olarak iizerlemektedir. Dolomitik kirectas1 ve seyllerden olusan
Skitiyen-Anisiyen yasli Gerdekesyayla Formasyonu da Permiyen yash ¢okelleri uyumlu
olarak tizerlemektedir. Tanitilan bu birimler; Aladag Birligi’ne ait baslica kirectas,
dolomitik kiregtasi, dolomit ve seyllerden olusan Ust Triyas yash Berendi
Formasyonu’nu bindirmeli tektonik dokanakla iizerlemektedir. Orta Jura-Ust Kretase
yasli Ugtepeler Formasyonu kristalize kiregtasi, dolomitik kiregtasi ve dolomitlerden
olusmakta ve paralel uyumsuzlukla Berendi Formasyonu’nun {izerinde yer almaktadir.
Resifal kirectaslarindan olusan Langiyen-Serravaliyen yasl Karaisali Formasyonu diger
tiim birimleri agisal uyumsuzlukla 6rtmektedir.

Calisma alanin1 da igeren tiim Bolkar Daglar1 bolgesi Ge¢ Kretase doneminde sikisma
tektoniginin etkisi altinda gelismis bindirme faylar1 ve kivrimhi yapilar ile
karakteristiktir. Bu donemde gelisen Bolkar bindirme fayr Bolkar Birligi’nin kuzeyden
giineye dogru Aladag Birligi iizerine itilmesi sonucu olugmustur. Bolkar Birligi
icerisinde, Ozellikle taban seviyelerde yer alan birimler igerisinde basing gerilmeleri
etkisi altinda gelismis yogun deformasyon yapilar1 gozlenmektedir. Bu deformasyonlara
bagl olarak akma kivrimlari, dupleks yapilar, devrik kivrimlar, ptigmatik kivrimlar,
kink kivrimlart ve makaslama zonlarinda S-C yapilari, biikiilme klivaji, tansiyon
catlaklar1 ve kayma diizlemindeki mineral lifleri gelismistir.

Anahtar kelimeler: Bolkar, Daglar1, Tektono-stratigrafi, Yapisal evrim.

ABSTRACT

Two main tectono-stratigraphic units which are synchronous and has tectonic contact
relationship each other, cropout around the Cocak Dere to the south of Bolkar

Mountains. These are the metamorphic Bolkar Unit in the north and the non-
metamorphic Aladag Unit in the south.
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Upper Permian age Bolkar Formation which form the base of the Bolkar Unit consists
of calc-schist including typical flow structure. Upper Permian age Tekedag Dolomite
that consists of metamorphic dolomite, conformably overlies the Bolkar Formation. The
Cocakdere Formation, which is also same in age, comprises calcschist-schist alternation
and conformably overlies the Tekedag Dolomite. The Upper Permian Dedekdy
Formation that consists of dolomite, marble, quartzite and crystallized limestone,
conformably overlies the Cocakdere Formation. Also, Scythian-Anisian age
Gerdekesyayla Formation, which comprises dolomitic limestone and shales,
comformably overlies the Permian age deposits. Upper Triassic age Berendi Formation
which belongs to Aladag unit consists of limestone, dolomitic limestone, dolomite and
shale, tectonically overlies the previous defined units. Middle Jurassic-Upper
Cretaceous age Ugtepeler Formation is mainly made up of crystallized limestone,
dolomitic limestone and dolomite unconformably overlies the Berendi Formation.
Langhian-Serravalian age reefal Karaisali Formation covers all other older units with
angular unconformity.

The Bolkar Mountains region including the study area is characteristics with
overthrusted and folded structures which were formed due to compressional tectonic
regime during the late Cretaceous. The Bolkar overthrust was formed by overthrusting
of the Bolkar Unit onto the Aladag Unit from north to south. Intensive deformation
structures such as compressional tectonic strains are observed particularly at the units
take part at the basal part of the Bolkar unit. Due to these deformations, flow folds,
duplex structures, overturned folds, ptygmatic folds, kink folds and in the shear zones S-
C structures, crenulation cleavages, tension gashes and slickenfibers on slickensides are
developed.

Keywords: Bolkar Mountains, Tectono-Stratigraphy, Structural evolution.

170



C.U. JEOLOJI MUHENDISLIGI BOLUMU &
30. YILJEOLOJI SEMPOZYUMU @
25 - 27 EKIM 2007

Odemis-Kaymake1 Cevresinin Neojen-Kuvaterner Stratigrafisi ve Tektonigi,
Kiiciik Menderes Grabeni-Bati Anadolu

Neogene-Quaternary Stratigraphy and Tectonics Of The Kiigiik Menderes Graben, Around
Odemig-Kaymakgi, West Anatolia

) Tahir EMRE o
Dokuz Eyliil Universitesi Miihendislik Fakiiltesi Jeoloji Miihendisligi Boliimii Tinaztepe Yerleskesi Buca/IZMIR
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D-B uzanimli, yaklagik 10-20 km genislik ve 85 km uzunlukta olan Kiigiik Menderes
Grabeni’nin kuzey kenarinin dogu kesiminde yer alan calisma alaninda, Menderes
Masifi Odemis-Kiraz Asmasifi’nin, mermer, sist, gnays ve metagabrolar1 temeli
olusturur. Odemis-Kaymakg1 yoresinde, temel kayalarini iistleyen tortullar; dokusal
olarak olgunlagmamus, birbirleriyle yer yer yanal ve diisey gecisli, az peklesmis aliivyal
yelpaze ¢okellerinden olugmaktadir. Yiiksek acili normal faylarin denetiminde gelisen
bu tortullar, Kaymak¢i’nin hemen dogusunda yer alan Kiraz Havzasindaki Pliyo-
Pleyistosen yasli Aydogdu formasyonuna karsilik gelir. Calisma alaninda en geng
¢okiintii alanlarin1 dolduran Holosen yasl aliivyonlar genis diizliikleri olusturmaktadir.

Kiraz g¢evresinde Orta Miyosen yasli volkanitleri ve Menderes Masifi kayalarinit Orta
Miyosen sonu-Kuvaterner yasl tortul kayalar listlemektedir. Bunlardan Orta Miyosen
sonu-Ge¢ Miyosen yasli, gol ve akarsu tortullarindan olusan Suludere Formasyonu
Odemis-Kaymakg1 yoresinde gdzlenmemektedir.

Bolgede dort adet deformasyon evresi (D1-D4) ve birbiriyle kesisen ii¢ fay grubu
belirlenmistir. Kuzeye ve gilineye dogru tektonik tasinmayr gosteren D1 ve D2
deformasyon evreleri, sirasiyla, K-G yonlii sikistirmali ve genlesmeli tektonik donemin
yansimasidir. D3 deformasyonu sikistirmali tektonik rejim olarak kendini gosterir. Son
deformasyon evresi (D4), yiiksek ag¢ili normal faylarin gelismesini saglayan K-G, KKD-
GGB ve KD-GB dogrultulu genlesme kuvvetlerinin iiriiniidiir. Odemis-Kaymakgi-
Kiraz- Beydag ¢evresinde, birkac kilometre izlenebilen ve gilinlimiizde de diri olan bu
yiiksek ag¢ili normal faylar, Kii¢iikk Menderes Grabeni’ne basamak benzeri morfolojiyle
belirgin giincel asimetrik yapisini kazandirmistir.

Anahtar sézciikler: Bati Anadolu, Kiiciik Menderes Grabeni, Odemis-Kaymake1 ve
Kiraz Havzalari, Graben Tortul Dolgusu, Geng Tektonik.

Bu calismay1 TUBITAK ( YDABAG-106Y056 nolu proje) desteklemektedir.

ABSTRACT

The study area is located in the eastern part of the northern margin of the Kiiciik
Menderes graben which is ~10-20 km-wide, 85 km-long, EW-trending. The basement
of the study area is consists of marbles, schits, gneisses and metagabbros of the Odemis-
Kiraz Submassif. Around the Odemis — Kaymakg1 region, the sedimentary rocks
overlaying the basement with an unconformity consist of poorly sorted alluvial fan
deposits showing lateral and vertical transitions. These sediments deposited in an
alluvial fan environment that controlled by high-angle normal faults can be correlated
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by Plio-Pleistocene aged Aydogdu formation occurring in Kiraz basin. Holocene aged
alluvial deposits make cover plain surfaces of the latest graben structure in the study
area.

In Kiraz region, the units of the Menderes Massif and Middle Miocene volcanites are
unconformably overlain by latest Middle Miocene—Quaternary sedimentary deposits.
The Suludere formation is Uppermost Middle Miocene-Upper Miocene in age and
consists of lacustrine and fluvial sedimentary rocks was not deposited in Odemis —
Kaymakg area.

In the region, four phases of deformation (D;-D4) and three interrelated faults sets have
been recognized. Following deformation phases D; and D,, characterized by tectonic
transport to the north and south, respectively, D3 is attributed to a syn- to post-
sedimentary compressional tectonics, Ds as high-angle normal faults. The D,
deformation corresponds to a N-S regional compressional regime, D, to a N-S
extensional regime that controlled the exhumation of the Menderes Massif in the
footwall blocks of now low-angle normal faults and the formation of supradetachment
basins, D3 to a Upper Middle Miocene-Middle Pliocene compressional regime, and the
D4 phase to a period of N-S, NNE-SSW and NE-SW oriented extension in the Plio-
Quaternary during which high-angle faults developed. The high-angle normal faults
several kilometers in lateral extant, around the Odemis-Kaymakg¢i-Kiraz- Beydag region
are presently active and the assmetric morphology of the Kiiclik Menderes Graben is the
product of these faults.

Keywords: West Anatolia, Kiiciik Menderes Graben, Odemis-Kaymak¢1 and Kiraz
Basins, Graben Deposits. Neotectonics .
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Traverten Tektonigi ile Urganh Jeotermal Sisteminin Degerlendirilmesi, Bati
Anadolu

The Assessment Of Urganli Geothermal System With Travertine Tectonic

Ziilfii DEMIRKIRAN
Dokuz Eyliil Universitesi, Torbali Meslek Yiiksekokulu, Sondajciltk Programi, Torbali/Izmir
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Caligma alani Manisa ili Turgutlu ilgesi Urganli kasabasinda yaklasik 2 kilometre
karelik bir alan1 kapsar. Bu calismanin amaci traverten tektonigi ile bolgede var olan
jeotermal sistem arasindaki iliskiyi arastirmaktir.

Inceleme alaninda tabanda Menderes Masifine ait Mesozoyik yasl sistler, mermerler,
sist mermer fillit ardalanmas1 ve dolomitik mermerler yer almaktadir. Izmir Ankara
zonun lyesi olan ofiyolitik kayaclar, dolomitik mermerleri bindirme fayi ile stler.
Cakiltas1, kumtasi, kiltasi gamurtagi marn ve golsel kirectaglarindan olusan Neojen yash
karasal tortullar, tiim birimleri uyumsuz olarak Orter. Kuvaterner yash aliivyon ve
traverten birimleri yorenin en geng olusuklaridir.

Bati Anadolu’nun genel tektonik ¢atisina bakildiginda Miyosen’de KB-GD yonlii
sitkisma, Pliyosen’de ve Kuvaterner baslangicinda K-G yonlii bir gerilme ve
Kuvaterner’de baslayan ¢ok kisa bir sikisma olay1 goriilmektedir. Bolgede D-B yonli
cokiintiileri olusturan faylar jeotermal enerji olusumunda sicak suyun ylizeye
¢ikmasinda etkin rol oynar. Bu evreden sonra bolgede D-B yonlii faylar1 kesen KD-GB,
K-G gidisli faylar gelismistir. Inceleme alaninda tektonik kontrollii olarak ¢dkelen
travertenler iki farkli zamanda gelismistir. Yash travertenler Kara Tepe, Aptal Tepe
Mandalli harabelerinde yiizeyler. Geng travertenler ise modern sicak su alaninin da
yiizlek vermektedir. Geng travertenler olusum mekanizmalar1 ve morfolojileri dikkate
almarak damar, fay Onii, sirt, tabakali ve tiimsek tipi olmak iizere bes farkli tipe
ayrilmistir.

Traverten tektonigi ile elde edilen verilerle jeotermal sistemi karsilastirmak amaciyla
bolgede onceki ¢aligmalarda yapilmig 35 adet derin elektrik sondaj verisi, bunun yani
sira 4 adet mekanik sondaj verileri modelleme programlarinda degerlendirilerek ¢alisma
alaninin 3 boyutlu tektonik, litolojik ve stratigrafik modelleri yapilmistir. Yapilan model
ile traverten tektonigi arasinda yiiksek bir pozitif korelasyon elde edilmistir.

Anahtar Kelimeler: Traverten tektonigi, Urganl jeotermal sistemi, 3D modeli
ABSRACT

The study area is located within the Manisa region, and covers about 2 km? areas. Main
objectives of this study are to investigate the relationship between Urganli geothermal

system and travertine tectonics.

Stratigraphically, the Mesozoic-aged Menderes Metamorphic rocks which consist of
schist and marble facies observed at bottom layer of the study area. The Mesozoic-aged
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ophiolitic rocks are a member of Izmir-Ankara Zone that overlies the Menderes
Metamorphics by a thrust fault. The Neogene-aged sedimentary series which consist of
gravelstone, sandstone, claystone and clayey limestone, covering the all units.
Quaternary aged alluvium and travertine are the youngest units in the study area.

In the tectonic perspective of western Anatolia, NW-SE directed a compresive tectonic
regime in Miocene, N-S directed extensional tectonic regime in Pliocene and beginning
of Quaternary, and a short period of compresional regime in Quaternary took place in
the region. In the region, E-W directed normal faults play an important role rising of the
hot water to surface for geothermal energy. After this stage, in the region, NE-SW and
N-S directed faults cross-cutting the E-W directed faults have developed. The tectonic
controlled travertine make up two different groups developed at two different times.
The old travertine is observed Kara Hill, Aptal Hill old Mandalli ruins. Young travertine
is outcropped at the present hot water spas. According to morphological and formation
properties, the young travertines are divided five types that are vein, range front, fissure
ridge, bedded and mounded.

In order to relationship between travertine tectonics and the geothermal system in the
region, the geophysical, drilling and chemical data that performed before studies which
are used to determine the 3D model of geothermal system. There is a high positive
correlation of these model and travertine tectonics studies.

Keywords: Travertine tectonic, Urganli geothermal system, 3D model
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KG - Uzamimh Urla Havzasi’min Cok Evreli Tektonik Evrimi (izmir), Bati
Anadolu

The Polyphase Tectonic Evolution Of The Ns -Trending Urla Basin (Izmir), Western Anatola

Okmen SUMER, Ugur INCi ve Hasan SOZBILIR
Dokuz Eyliil Universitesi Miithendislik Fakiiltesi Jeoloji Miihendisligi Béliimii, 35160 BUCA Tinaztepe, Izmir
okmen.sumer@deu.edu.tr
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Urla Havzasi, K-G uzanimli Pliyo-Kuvaterner yagsl bir tortul havzadir. Havza dolgusu,
Miyosen Oncesi Bornova Filis Zonuna ait kaya topluluklart ile Miyosen yash kirintili,
karbonat volkano-sedimenter temel kayalar iizerinde acinir ve birbirinden uyumsuzlukla
ayrilan iki tortul istiften olusur. Bunlar; altta Pliyo-Pleyistosen yashi Giizelbahge
formasyonu ve {stteki gen¢ Kuvaterner aliivyonlaridir. Giizelbahge formasyonu;
alivyon yelpazesi, akarsu kanal kusagi ve taskin diizligii karasal litofasiyes
topluluklarini kapsar. Kuvaterner tortullari, akarsu ve yamac cokelleri ile denizel kiy1
fasiyesine ait ¢okellerden olusur. Urla Havzasi dogrultu atimli fay niteligindeki,
Seferihisar-Yelki Fay Zonu, Demirci-Yagcilar Fay Zonu, Kuscular-Urla Fay Zonu,
Azmak-Bademler Fay Zonu ve Ovacik Kocadag Fay Zonu ile bi¢gimlendirilir. Bu fay
zonlarinda kinematik analize yonelik Olclimler yapilarak fay zonlarimin olusumunu
denetleyen ana asal gerilmeler ile paleostresler ortaya cikarilmistir. Fay zonlarinin
kinematik analizi, Pliyo-Kuvaterner’de ¢ok evreli bir tektonizmanin varligini 6ngoriir.
Bunlar sirasiyla; (1) KKB-GGD ag¢ilma ve DKD-BGB sikisma, (2) KD-GB agilma (3)
KKD-GGB sikisma ve BKB-DGD agilmadir. 17 ve 21 Ekim 2005 tarihlerinde
Demircili depremleri ve 10 Nisan 2003 Urla depremi, havza icinde ve kenar fay zonlari
tizerinde gerceklesmistir. Bu depremler, My = 5.7 ve 5.9 moment biiyiikliigiine sahip
orta bliyliklikteki depremlerdir. 2003 Urla Depremleri, Seferihisar-Yelki Fay Zonu
tizerinde gerceklesmistir. Tektonik hat sag yonlii dogrultu atimli fay niteliginde olup,
Urla depreminin odak mekanizma ¢dziimiiyle uyumluluk gosterir. Depremin art¢ilarinin
havzadaki fay zonlar1 iizerinde dagilim gdstermesi, bu fay zonlarinin, sismik
aktivitesinin oldugunu ortaya koyar. Demircili depremlerinin ise, c¢alisma alaninin
disindaki Giilbahge Fayi’na bagl olarak olustugunun belirtilmesine karsin, buna iliskin
veriler yetersizdir. Bu veriler, Bati Anadolu’daki D-B uzanimli graben faylarmin yani
sira K-G uzanimli havzalardaki faylarin da deprem iireten ve/veya iiretebilecek diri
faylar olabilecegini ongoriir. Bu K-G gidisli yapisal hatlar egim atimli normal fay
niteliginde olmayip, genel anlamda dogrultu atimli faylardir. Batt Anadolu’nun graben
yapisina uymayan bu tektonik hatlar Izmir ve gevresi i¢in 6nemli deprem riski
tasimaktadir.

Anahtar sozciikler: Bati Anadolu, Urla havzasi, dogrultu-atimli fay, deprem.
ABSTRACT

Urla basin is a N-S trending basin that has started to form during the Plio-Quaternary
time. The Plio-Quaternary basin fill was developed on a basement including the

Bornova flysch zone and the clastic—carbonate sequences of the Miocene volcano-
sedimentary successions. The basin fill consists of two different sedimentary units that
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are separated by an angular unconformity; the Giizelbah¢e formation and the
Quaternary alluvial deposits. The Giizelbahg¢e formation comprises continental litofacies
such as alluvial fan deposits, stream channel fill deposits and distal/proximal flood plain
deposits, while the young alluvial deposits composed of stream deposits, minor amounts
of scree deposits and transitional beach and tidal facies deposits. The Urla basin has
been shaped by five strike-slip dominated fault zones; Seferihisar- Yelki Fault Zone,
Demirci — Yagcilar Fault Zone, Kusgular- Urla Fault Zone, Azmak — Bademler Fault
Zone, Ovacik Kocadag Fault Zone. We studied these fault segments for kinematic
analysis and figure out P and T diagrams and find out paleostress forces, 61, 62 and o3
strain. Kinematic analysis reveals that the development of the Urla basin has polyphase
tectonic evolution since the Plio-Quaternary time. The phases are (1) NNW-SSE
extension and ENE-WSW compression, (2) NE-SW extension (3) NNE-SSW
compression and WNW-ESE extension. 17-21 October 2005 Demircili and 10 April
2003 Urla earthquakes, were located on the Urla Basin margin and bounding fault
zones. Epicenter of the Urla earthquake was located on the Seferihisar—Yelki Fault
Zone, on the other hand, the location of the Demircili earthquakes are widely debated.
The main shocks of the earthquakes have My = 5,7-5.9 magnitude. Focal mechanism
solutions of the Urla earthquake show a pure dextral strike-slip motion that confirms
with the field data. The distributions of the after shocks on the fault zones mentioned
above clearly show that these fault zones are seismically active tectonic lines. The data
reveal that the Western Anatolia is not only characterized by E-W trending active
graben bounding faults, but also by N-S trending active faults that potentially could
create earthquakes. These N-S trending tectonic lines which, are not fit in with graben
structures of Western Anatolia, are responsible for seismic risk in and around Izmir
City.

Keywords: Western Anatolia, Urla basin, strike-slip faults, earthquake.
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Bati Anadolu’da Tortullasmayla Yasit ve Tortullasma Sonras1 Dogrultu Atim
Tektonigine Ait Arazi Verileri: Miyosen Yash Volkanosedimanter Istifinden
Ornekler, Cesme Yarimadasi, [zmir

Field Evidence For Syn- To Post-Sedimentary Strike-Ship Tectonics In West Anatolia: Examples
From The Miocene Volcanosedimentary Sequence,
The Cesme Peninsula, Izmir

Hasan SOZBILIR', Cahit HELVACI', Okmen SUMER', Bora UZEL', Yalcin ERSOY', Fuat
ERKUL? Sibel TATAR? ve Miige OSKAY'
'Dokuz Eyliil Universitesi Miihendislik Fakiiltesi Jeoloji Miih. Boliimii, Tinaztepe Kampiisii, 35160 Buca, Izmir
2 Akdeniz Universitesi, Mithendislik Fakiiltesi, Jeoloji Mithendisligi Boliimii, Antalya
hasan.sozbilir@deu.edu.tr
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Bat1 Anadolu Geg¢ Oligosen’den beri K-G dogrultusunda genisleyen bir bolge olarak
kabul edilmektedir. Bu genisleme graben havzalarini sinirlayan yaklasik D-B dogrultulu
diisiik- ve yiiksek-acilt normal faylarin olusmasini sunuglamistir. Bununla beraber,
grabenlerin batisinda yapilan son ¢aligmalar eski goriislerle ¢elisen sonuglar vermistir ve
bu calismalar Izmir ile Balikesir arasinda dogrultu atimli faylarin baskin oldugu bir
zonun varligim1i Onermektedir. Caligma alani bu zonun bati ucundaki Cesme
Yarimadasi’nda yeralir. Bu c¢alismada Miyosen istifinin tortullagmasi sirasinda ve
sonrasinda gelisen deformasyon yapilar1 tanitilacaktir. Istif iki farkli dogrultuda gelismis
olan faylarla deforme olmustur. Yaslh olan K-G uzanimli faylar Karaburun platformuna
ait mesozoik karbonatlar1 Miyosen yagl birimlerle yan yana getirir. Dokanak boyunca
ters bilesenli dogrultu atim hareketi saptanmistir. Bu faylar KB-dogrultulu faylarla
kesilip atilmistir.

Jeolojik-jeomorfolojik olarak baskin yapilar niteligindeki acitve faylar K30-40B
dogrultusunda uzanim sunar. Bunlardan Cesme segmenti K30B dogrultulu ve 6 km
uzunlugundadir. Kayma diizlemi tizerinde reaktivasyonu belgeleyen iki farkli fay ¢izigi
bulunur: buna gore fay once sol yonlii dogrultu atimli fay olarak ¢alismis ve daha sonra
oblik-atimli normal fay olarak yeniden aktive olmustur. Alagati segmenti bolgedeki en
uzun fay olup Musabey limani’ndan Sigacik Korfezine kadar izlenebilmektedir.

Bu faylarin aktivitesi sirasinda istif KD-GB, K-G ve KB-GD uzanimlhi kivrimlarla
deforme olmustur. Bu kivrimlar 100 m ile 3 km uzunlugundadir ve dogrultu atiml
faylarla siirlandirilmis olan KB ile K-G uzanimli yapisal bloklar icinde yeralirlar.
Istifin iist kesimlerinde saptanan tortullasmayla yasit ¢icek yapilar: tortullasma sirasinda
isleyen dogrultu atim tektonigin varligin1 kanitlar.

Bu sonu¢ Bati Anadolu’daki Miyosen-Giincel tektonigin diisliniilenden daha karmasik
oldugunu ve Cesme Yarimadasi’nin dogrultu atimli baskin faylarla sekillendigini
gostermektedir.

Anahtar Kelimeler: Miyosen, Volcanosedimenter istif, dogrultu-atim tektonigi, Cesme
Yarimadasi, Bat1 Anadolu

Bu ¢alisma DEU-BAP 04.KB.FEN.087 nolu proje kapsaminda desteklenmektedir.
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ABSTRACT

Western Anatolia has been traditionaly accepted as a region extended in N-S direction
since the Late Oligocene time. This extension have resulted in approximately E-W
trending low- to high-angle normal faults that bounded the graben basins. However,
recent studies carried out at the western end of the grabens contradict with the earlier
views and suggest the presence of a strike-slip dominated zone of weakness between
Izmir and Balikesir. The study area is located at the western end of the zone, in the
Cesme Peninsula. This study focuses on deformational structures developed during and
after sedimentation of the Miocene sequence. Two distinctly oriented sets of faults
deformed the sequence. The older N-S trending faults juxtaposes the Miocene units with
the Mesozoic carbonates of the Karaburun platform. Strike-slip motion with reverse
component is established along the contact. They are cut and displaced by the NW
trending faults.

The younger fault system consists of a set of strike-slip faults, aligned in a N30-40W
direction, which represent the geologically and geomorphologically prominent
structures of the area. The Cesme segment which is mapped in detail is organised in
subparallel sets, striking N30W, for a length of about 6 km. The presence of two sets of
striations on the slip surfaces suggest that the faults is a reactivated structures: the fault
once operated as a sinistral strike-slip fault, then an obliue-slip normal fault. The Alacati
segment is the longest strike-slip fault zone in the area and can be followed from
Musabey Port to Sigacik Bay aacording to the recent detailed mapping.

During the activity of these faults the sequence have deformed to form NE-SW, N-S
and NW-SE oriented folds. These folds are 100 m to 3 km long and located within the
NW to N-S trended structural blocks terminated by sinistral strike slip faults. At the
upper part of the sequence, presence of synsedimentary flower structures indicating
validity of strike-slip tectonics during the sedimentatiton.

This result suggest that the Miocene to recent tectonics in western Anatolia is more
complex than those of previously thoughts and is characterized by strike-slip dominated
zone that shaped the Cesme Peninsula.

Keywords: Miocene, Volcanosedimentary sequence, Strike-slip tectonics, Cesme
Peninsula, West Anatolia
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Ecemis Fay Kusag: Son Donemlerde Neden Aktif Degil?

Why The Ecemig Fault Zone Is Inactive For The Latest Time?

) Cengiz YETIS ve Hasan CETIN
Cukurova Universitesi Miih.-Mim. Fakiiltesi, Jeoloji Miih. B6liim, Adana

0z

Kuzey ve Dogu Anadolu Faylarindan sonra iilkemizin 6nemli biiyiik faylarindan bir
tanesini olusturan Ecemis Fay Kusagi Erzincan’ dan Sivas, Sarkisla, Gemerek, Kayseri,
Camardi, Giilek hatt1 boyunca Mersin ve Mersin batisina uzanmaktadir. Dogrultu atimli
sol yonlii Ecemis Fay Kusagi birincil ana dogrultu atimmi (80 + 10 Km) Liitesiyen
oncesinde (43 milyon yil) kazanmistir. Ecemis Fay Kusaginin Oligosen — Erken
Miyosen evresindeki hareketleri ile ilgili olarak elimizde fazlaca veri bulunmamaktadir.
Camardi (Nigde) alaninda fazlaca kalin olmayan Kuvaterner aliivyal yelpaze c¢okelleri
yaygin yayilimli olup Kuvaterner evresinde Ecemis Fay Kusagi boyunca olusan geng
hareketler daha ¢ok diisey hareketler niteligindedir. En yash as yelpaze I in olusumu
sonrasinda Ecemis Fay Kusagi boyunca olusan geng diisey hareketler sonucu bati blok
dogu bloga gore 25 + 2 metre yiikselmistir. 1.7 milyon yil - giiniimiiz araliginda olusan
bu hareketin gergek zamani heniiz kesinlestirilememistir.

Ecemis Fay Kusagi Kuzeyde Erciyes volkanizmasi, glineyde Giilek-Mersin alaninda
Oligo-Miyosen kirmtili — karbonat istifi ile kilitlenmis bulunmaktadir. Erciyes
volkanizmasi dolayinda ana koni yaklagik 40 km en, 60 km boy ve 3 000 m kalinliga
erisen volkanik kayaglardan olusmustur. Benzer kalinlikta Oligo-Miyosen, karasal-si1g
denizel kirintili-karbonat istifi Giilek-Mersin alaninda olduk¢a yaygin yayilimlidir. Bu
kesimlerde Ecemis Fay Kusagi iizerinde olusmus, cokg¢a kalin, giineyde kirintili-
karbonat istifini; kuzeyde ise volkanik koniyi kirabilecek bir enerji birikimine
ulagilamamis olmasi veya enerji bogsaliminin bu hatta yaklasik paralel daha dogudaki
stireksizliklerden bosalmasi nedeniyle Ecemis Fay Kusagi fazlaca aktif olmayabilir.
Anahtar kelimeler: Ecemis, Fay Kusagi, Aktivite, Oligosen, Erken Miyosen

ABSTRACT

One of the main fault zones of Turkey after the North and East Anatolian fault zones is
the Ecemis Fault Zone which extends from Erzincan to the west of Mersin via Sivas -
Sarkisla - Gemerek- Erciyes-Camardi-Giilek. The Ecemis Fault Zone gained the
primary 80+10 km strike slipe movement before Lutetian (43 million years ago). We
have nearly no idea about the Oligocene and Early Miocene movements of the Ecemis
Fault Zone. Quaternary alluvial fan deposits are very thin and the latest stage small
scale Quaternary movements of the Ecemis Fault Zone is mainly vertical around the
Camard1 (Nigde) area. After the deposition of the subfan I, vertical movements occured
along the Ecemis Fault Zone and the western block was upthrown about 25 + 2 metres.
After this movement, subfan I was eroded and sub fan II - III was deposited in the
channels of the subfan I. These are not cut by the youngest movement on the Ecemis
Fault Zone.
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The Northern extension of the Ecemis Fault Zone was covered by the Erciyes volcanic
rocks around the Erciyes volcano which is about 3 000 metres high, 40 km wide and 60
km long. Southern lining of the Ecemis Fault Zone are covered by the Oligo-Miocene
deposits which are more than 3 000 metres thick between Giilek Mountain-Mersin area.
These types of thick volcanic rocks in the north and clastic and reefal carbonates in the
south are not brittle enough to show the movement of the Ecemis Fault Zone.

Keywords: Ecemis, Fault Zone, Activity, Oligosen, Early Miocene
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Adana-Kahramanmaras-Antakya Arasinda Dogu Anadolu Fayr’nin Yapisi
Uzerine Yeni Bir Goriis

A New Approach On The Structure Of The East Anatolian Fault Around Adana-
Kahramanmarag-Antakya Region

Tamer Y. DUMAN ve Omer EMRE
Maden Tetkik ve Arama Genel Miidiirligii, Jeoloji Etiitleri Dairesi, 06520, Ankara, Tiirkiye
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KD-GB dogrultusunda levha sinir1 fayr olan sol yonlii dogrultu atimli Dogu Anadolu
Fay1 (DAF), Arap ve Anadolu levhalar1 arasindaki giincel kabuk deformasyonun biiytik
cogunlugunu karsilar. DAF giineybati1 devaminda Olii Deniz Fay1 (ODF) ile
baglantilidir. Ancak, DAF ve ODF baglantisinin yeri ve geometrisi halen tartismalidir.
Bu calismada, 6zellikle Kahramanmaras-Adana-Antakya ydresinde DAF’in bdlgesel
aktif tektonik yap1 icerisindeki geometrisi ve yapisina iliskin yeni bulgu ve
degerlendirmeler sunulmakta ve genis bir deformasyon zonu igerisinde DAF’1n bati
kesiminin iki ana koldan olustugu tartisilmaktadir.

DAF, Karliova {iglii birlesim yeri ve Antakya arasinda yaklasik 580 km uzunlugundadir.
Geg Pliyosen doneminde ortaya ¢ikan DAF’taki toplam sol yonlii dogrultu atim 15-17
km’dir. GPS verilerine gore faydaki giincel kayma hiz1 yaklagik 10 mm/y1l dir.
Karliova-Antakya arasinda iyi bilinen DAF alti geometrik segmente ayrilir. Bu
geometrik segmentler acilmali ve sikismali sigcrama yapilariyla birbirinden ayrilirlar.
Yeni bulgular ve degerlendirmemize gére DAF, Celikhan’in batisinda kuzey ve giiney
olmak tizere iki ana kola ayrilmaktadir. Giiney kol Celikhan ve Tiirkloglu arasinda yer
alir ve Karasu Rift Vadisi’nin kuzeyini smirlayarak ODF’ye birlesir. Kuzey kol
Celikhan’in batisinda ana koldan ayrilir ve Giiney Dogu Toros dag kusaginin yapisal
geometrisine uygun olarak, Siirgii kasabas1 ve Adana havzasi arasinda, giineye i¢biikey
biiyiik bir biikliim olusturur. Celikhan ve Akdeniz kiyilar1 arasinda yeralan bu kolun
uzunlugu yaklasik 350 km dir. Dogudan batiya dogru bu kol D-B dogrultulu Siirgi,
Elbistan ve KD-GB dogrultulu Goksun faylarindan olusur. Literatiirde bazilart iyi
bilinen bu faylarin olusturdugu kuzey kol Siirgii-Goksun arasinda DAF’tan ayrilan
kesintisiz bir fay sistemi seklinde izlenir. Ancak, Adana havzasima dogru alt kollara
ayrilir. Kuvaterner ve oOzellikle Holosen’deki sol yonlii jeolojik ve jeomorfolojik
Otelenmeler ¢ok belirgindir. Uzunlugu, geometrisi ve aktivitesi dikkate alindiginda
DAF’tan ayrilan kuzey kol bolgesel tektonik yapida en az DAF’ nin giiney kolu kadar
onemli ve Dogu Alkdeniz’in giincel kinematiginde 6nemli bir yere sahiptir.

Bu c¢alismada, Celikhan batisinda DAF zonundaki giincel deformasyonun kuzey ve
giiney kollar arasinda paylagilmakta oldugunu ileri siiriilmektedir. Mevcut GPS
verilerine gore Siirgii-Adana-Antakya yoresinde Arap-Anadolu levhalari arasindaki
deformasyonun ligte ikisinin DAF’ nin giliney kolu, iigte birinin ise kuzey kolu tarafindan
karsilandigina yorumu yapilabilmektedir. Ayrica bu ¢alismada, DAF ile

ODF baglantisinin Karasu Rift’inin kuzeyinde Tiirkoglu ag¢ilmali biikliimiinde oldugu
ve bu biikliim giineyindeki dogrultu atimli sistemin ODF igerisinde degerlendirilmesi
onerilmektedir.
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Anahtar Kelimeler: Dogu Anadolu Fayi, Olii Deniz Fay, acilmali sicrama, sikismali
sicrama, acilmali biiklim

ABSTRACT

The NE-SW trending left-lateral East Anatolian transform fault (EAF) is a major plate
boundary that accommodates most of the active deformation between the Arabian and
Anatolian plates. The EAF is connected to the Dead Sea transform fault (DSF) at the
southwestern continuation. However, the geometry and location of the linkage of the EAF
and DSF are still under discussion. In this study, new findings and evaluations about the
geometry and structure of the EAF in the regional active fault pattern, especially in the
Kahramanmaras-Adana-Antakya region, are presented, and the existence of the two main
fault strands at the western sector in a large deformation zone of EAF is discussed.

The EAF is about 580 km-long between Karliova triple junction and Antakya. It was initiated
in the late Pliocene and has achieved a maximum offset 15-17 km. GPS data indicate that the
recent slip rate is about 10 mm/y along the fault. Well-known between Karliova and Antakya,
the EAF is divided into six main geometric segments. These geometric segments are
separated from each other by releasing and restraining stepovers. According to our new data
and evaluations the EAF divides into two main strands -southern and northern-, at the western
part of Celikhan. The southern strand is located between Celikhan and Tiirkoglu and joins the
DSF, constituting the northern margin of the Karasu Rift Valley. The northern strand
bifurcates from the main strand to the west of Celikhan and extends parallel to the Taurus
Orogenic Belt forming a large bend convex to the south between Siirgii town and Adana
basin. The total length of this strand, located from Celikhan to Mediterranean Sea, is about
350 km. From east to west, the eastern part of this strand consists of the E-W trending Siirgi,
Elbistan and the NE-SW trending GB Goksun fault segments. As well-known in the literature
some of the faults formed the northern strand, as observed as a continuous fault system
bifurcated from the EAF system. However, the fault system bifurcates into splays toward
Adana basin. Geological and geomorphological left-lateral Quaternary and particularly
Holocene offsets are evident. Considering its length, geometry and activity, the northern
strand is as significant as the southern strand in the active tectonic frame in the region and has
an important role in the active deformation of the Eastern Mediterranean.

It is considered that there might be a slip partitioning between the southern and northern
strands of the EAF. According to GPS data, an interpretation could be that the southern and
northern strands of EAF accommodates 2/3 and 1/3 of the slip-rate of the deformation
between Arabian and Anatolia plates around Siirgli-Adana-Antakya region, respectively. As,
it is suggested that the linkage of the EAF and DSF situated around the Tiirkoglu releasing
bend at the northern of the Karasu Rift Valley and the lateral system located south of this
bend should be evaluated in the DSF system.

Keywords: East Anatolian Fault, Dead Sea Fault, releasing stepover, restraining stepover,
releasing bend
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Sultan Daglar1 Bélgesinin Deformasyon Ozellikleri

Deformation of The Sultan Daglart Region

Talip GUNGOR' ve Necdet OZGUL?
'Dokuz Eyliil Universitesi, izmir
2 Geomar, Cengizhan Sokak, 18/3, Goztepe/Istanbul
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Orta Anadolu’da Cay (Afyonkarahisar) ile Hiiyiik (Konya) arasinda KB-GD uzanim
sunan Sultan Daglari’n1 olusturan tektonostratigrafik birliklerin deformasyon 6zellikleri
tanimlanmistir. Toroslar Tiirkiye’nin gliney boliimii boyunca uzanim sunar ve tektonik
dilimlerden olusmustur. Toros kusagindaki bu tektonik dilimler, stratigrafi ve
metamorfizma 6zellikleri ile yapisal konumlar1 dikkate alinarak alt1 tektonik birlik ad1
altinda tanimlanmustir (Ozgiil, 1976): Geyik Dagi, Bolkar Dagi, Aladag, Alanya
birlikleri platform ortaminda depolanmis karbonatlar ve kirintili kayalardan olusur.
Antalya ve Bozkir birlikleri ise derin deniz ¢okelleri, ofiyolitler ve bazik denizalti
volkanitleri kapsar.

Sultan Dag1 bagil otoktonu, Toroslarin bagil otoktonu kabul edilen Geyik Dagi
birligi’nin bir parcasidir, naplar ise Aladag birligi veya Bolkar Dagi birligi’nin
parcalaridir. Kambriyen-Liitesiyen yas araliginda metatortul kayalar1 igeren Sultan
Dag1 bagil otoktonu Sultan Daglarinda en alt tektonostratigrafik birligi olusturur.
Aksehir nap1 Sultan Dagi1 bagil otoktonu’nun {izerinde bulunur ve Devoniyen-Permiyen
yasli alttan {iiste, kuvarsitler, krinoidli kirectaslari ve metapelitlerden olusan bir
metatortul istif ile temsil edilir. Doganhisar nap1, Sultan Dag1 bagil otoktonu’ndan daha
yiiksek metamorfizma derecesine sahip, Infrakambriyen-Kretase yas araliginda olugsmus
bir metatortul istif ile temsil edilir. Cay nap1 Sultan Daglari’nda en iist tektonik dilimi
olusturur ve volkanik arakatkilar iceren metakirintililar ve krinoidli, kristalize
kirectaslarindan olusur. Cay napi’mi olusturan kaya birimlerinin yas1 Devoniyen’den
Kretase’ye kadar degisir.

Bagil otokton ve naplardaki metapelitler, metapsammitler ve metakarbonatlar sahada
ags1 yapraklanma sunar, ancak ince kesitlerde bu kayalar ham yapraklanmadan stirekli
yapraklanmaya kadar degisen dokusal ozellikler sunar. Ham yapraklanma, se¢imli
yonlenmis uzun taneler ile taninan mikaca zengin klivaj alanlar1 ve iri tanelerin
etrafinda olusan mika biyiklar1 ile taninir. Mikrolitonlardaki taneler ise belirgin
yonlenmeden rastgele dagilima kadar degisen dokusal ozellikler sunar. Sultan
Daglari’nda ¢izgisel yapilar, yapraklanma yiizeylerindeki mineral dizilimleri,
krenulasyon eksenleri, uzamis ¢akillarin uzun eksenleri ve basing golgelerindeki lifsi
mineraller ile tanimmmaktadir. Bakisimsiz porfiroklastlar ve deformasyon bandlari,
klivaj/yapraklanma iliskisi, kuvars ve kalsit sigmoidleri naplarin yerlesimi sirasindaki
hareket yonlerinin bulunmasinda kullanilmistir. Sultan Daglari’nin  kuzeybati
boliimiinde, bagil otoktonda ve Cay napi’nda ¢izgisel yapilar KD-GB ydnleme sahiptir
ve diisiik acilar ile KD ve GB ye dalimlidir. Bu ¢izgisel yapilara eslik eden hareket yonii
belirtegleri tektonik taginmanin kuzeydoguya oldugunu belirtir. Sultan Daglari’nin
giineydogu boliimiinde, ¢izgisel yapilar KB-GD yonleme sahiptir ve diisiik acilar ile KB
ve GD ye dalimhidir. Bu alanda ¢izgisel yapilara eslik eden hareket yoni belirtegleri
tektonik taginmanin giineydoguya oldugunu belirtir. Burada sunulan kinematik veriler
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orta Toroslarda Liitesiyen sonrasi nap yerlesimi ile ilgilidir, daha 6nceki deformasyon
ozelliklerinin incelenmesi gerekir.

ABSTRACT

We described deformation of the tectonostratigraphic units along the Sultan Daglari,
which trends NW-SE in the area between Cay (Afyonkarahisar) and Hiiyiik (Konya) in
central Turkey. The Taurids trending along the south part of Turkey consists of a series
of nappes. Six tectonostratigraphic units have been separated in this nappe package
(Ozgiil, 1976) based on their internal stratigraphy, metamorphic grade and structural
position. The Geyik Dagi, Bolkar Dagi, Aladag, Alanya, tectonic units consists of
carbonates and detrital rocks deposited in a platform environment. Bozkir and the
Antalya units contain tectonic slices of deep sea sediments, ophiolites and submarine
basic volcanic rocks.

The Sultan Dagi relative autochton is a part of Geyik Dagi unit that is considered to be
the relative autochthon of the Taurids, and the nappes are the parts of either Aladag or
Bolkar Dagi units. The Sultan Dagi relative autochton, composed of the
metasedimentary rocks ranging in age from Cambrian to Lutetian, is the structurally
lowest tectonostratigraphic unit of the Sultan Daglar1 region. The Aksehir nappe
tectonically overlays the Sultan Dagi relative autochton, and is composed of a
metasedimentary sequence represented in ascending order by quartzite, crinoid-bearing
recrystallized limestones and metapelites ranging in age from the Devonian to Permian.
The Doganhisar nappe is represented by metasedimentary rocks with higher
metamorphic grade than the Sultan Dagi relative autochton. The ages of the rock units
in the Doganhisar nappe range from Infracambrian to Cretaceous. The Cay nappe is the
structurally highest tectonic slice, and is composed of metaclastic rocks with rare
volcanic intercalations and crinoid-bearing recrystallized limestones. The rock units in
the Cay nappe range in age from Devonian to Cretaceous.

Metapelites, metapsammites and metacarbonates in the relative autochthon and the
nappes have anastomosing foliation in the field, however in thin sections they show
rough to continuous foliation. The rough foliation is defined by micaceous cleavage
domains showing preferred orientation of elongate grains and phyllosilicates in beards
formed around the coarse grains. Microlithons exhibit a wide range of preferred
orientations of detrital grains from random to strongly oriented. The linear fabric in the
Sultan Daglar1 region is identified by stretching lineation along foliation plane,
crenulation axis, long axis of elongated pebbles, mineral lineation and fibrous crystal in
pressure shadows. The asymmetry of shear bands, porphyroclasts, S/C relationship and
quartz and calcite sigmoids were used to define shear sense during emplacement of the
nappes. In the northwest part of the Sultan Daglari, the linear fabric in Sultan Dagi
relative autochton and Cay nappe trends in NE direction and slightly plunges to NE and
SW, and asymmetric structures associated to the linear fabric indicate a top-to-the NE
shear sense. To the southeast part of the Sultan Daglari, the linear fabric of the
autochthon and nappes trends in NW, and slightly plunges to the NW and SE, and
asymmetric structures associated to the linear fabric indicate a top-to-the SE shear
sense. The kinematic data presented here are related to the post-Lutetian nappe
emplacement in the central Taurids, and the earlier deformation events in the Sultan
Daglar1 need further studies.
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Mersin Kuzeyinde Yer Alan Jeolojik Birimlerin Landsat Uydu Goriintiisii
Kullanilarak Ayrim (G Tiirkiye)

Discrimination Of Geological Units Using Landsat Satellite Images In The North Of Mersin (S
Turkey)

‘ Ozgiir KALELIOGLU ve Erol OZER
Mersin Universitesi, Miihendislik Fakiiltesi, Jeoloji Miithendisligi Béliimii, 33343, Ciftlikkdy-Mersin

ozgurkalelioglu@gmail.com
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Uzaktan algilama yontemleri ile elde edilen uydu goriintiileri, giinlimiizde birgok alanda
yaygin bir sekilde kullanilmaktadir. Jeolojide ise jeolojik haritalamada, yapisal
analizlerde ve ekonomik deger tasiyan hammadde kaynaklarmin arastirilmasinda son
20-30 y1ldir artan bir egilimde yararlanilmaktadir.

Bu calismada da Mersin ilinin kuzeyinde Arslankdy-Gilizelyayla yoresinde yer alan
birimlerin ayirt edilmesi amaciyla Landsat 5 TM uydu goriintiisii kullanilmustir. ilk
olarak goriintiiden ¢alisma alanini kapsayan kisim kesilmis, elde edilen ham goriintiiye
histogram zenginlestirme, kenar belirginlestirme filtreleri, dekorelasyon germesi ve
temel bilesenler analizi gibi tek bantli ve ¢ok bantli goriintii zenginlestirme islemleri
uygulanarak yorumlanmaya hazir hale getirilmistir. Istatistiksel sonuclar ve arazi
calismalariyla birimlerin litolojileri hakkinda elde edilen veriler yardimi ile uygun RGB
kodunda glii bant kombinasyonlar1 hazirlanmistir. Bu kombinasyonlarin
yorumlanmasiyla olusturulan jeoloji haritasi saha calismalariyla hazirlanan jeoloji
haritastyla karsilastirilmis ve iki harita arasinda biiyiikk oranda uyumluluk oldugu
belirlenmistir.

Yapilan tiim calismalar sonucunda 9 adet kaya stratigrafi birimi ayirt edilmis ve
bunlarin birbirleriyle olan iligkileri agiklanmigtir. Bu birimler yaslidan gence dogru;
Triyas yash Karagedik Formasyonu, Jura-Senoniyen yasli Cehennemdere Formasyonu,
Gec¢ Kretase yasli Mersin Ofiyoliti, Ge¢ Kampaniyen-Maastrihtiyen yasli Yavca
Formasyonu, Maastrihtiyen-Paleosen yasli Findikpinar1 Karigigi, Oligosen-Alt Miyosen
yaslt Gildirli Formasyonu, Alt-Orta Miyosen yasli Kaplankaya Formasyonu Alt-Orta
Miyosen yaslh Karaisali Formasyonu ve Kuvaterner yash altivyondur.

Anahtar Kelimeler: Uzaktan Algilama, Cografi Bilgi Sistemleri, Tektono-stratigrafi,
Arslankoy-Camliyayla (Mersin).

ABSTRACT

Satellite images gathered from the different remote sensing techniques are widely used
in different areas. It has increasing usage trend since the last two-three decades for the
geologic mapping, structural analysis and research of the economic raw material in the
geology.

Landsat 5 TM satellite image was used in this study for discrimination of the geological
units in Arslankdy-Glizelyayla region in north of Mersin Province. Firstly, borders of
the study area has been cut from the Landsat 5 TM images, then image was
geometrically corrected with using the check points over the topographical map, single
and multiple band enhancement processes such as linear contrast enhancement, edge
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detection filtering, decorrelation stretch and principal component analysis were applied
to this raw satellite image in order to make interpretation. RGB colour composites of
the satellite images provide an easier visual analysis. Suitable RGB colour composites
of the study area were prepared with the aids of statistical results and lithological
information about the study area. The geology map of the study area, which was
prepared based on an interpretation of these combinations, was compared with the
geological map that prepared in the field. These maps show great similarity.

As a result of the all studies, 9 lithostratigraphic units were distinguished and their
properties were explained. These units from old to young are; the Triassic Karagedik
Formation, the Liassic-Senonian Cehennemdere Formation; the Late Cretaceous Mersin
Ophiolite, the Late Campanian-Maastrichtian Yavca Formation, Maastrichtian-
Palacocene Findikpinart Melange, the Oligocene-Lower Miocene Gildirli Formation,
the Lower-Middle Miocene Kaplankaya Formation, the Lower-Middle Miocene
Karaisali Formation and Quternary alluvium.

Keywords: Remote Sensing, Geographic Information System, Tectono-stratigraphy,
Arslankoy-Camliyayla (Mersin).
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Heyelan Duyarlihk Haritalarinin Yerlesim Yeri Secimindeki Onemi ve Halifkale
(Bayburt) Heyelam

The Importance of Landslide Susceptibility Maps in Determination of Suitable Settlement Areas
and Halifkale (Bayburt) Landslide

Ali YALCIN
Aksaray Universitesi, Miih. Fak., Jeoloji Miihendisligi Boliimii, 68100, AKSARAY,
ayalcin@nigde.edu.tr
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Dogal afetler hemen hemen diinyanin her yerinde meydana gelmekte ve cesitli can ve
mal kayiplarina sebep olmaktadir. Bu afetlerin cogunun 6nlenemez olmasi nedeniyle
daha ¢ok zararlarinin azaltilmasi i¢in ¢alismalara ihtiya¢ duyulmaktadir. Bu baglamda,
bir dogal afet tiirii olan heyelanlarin zararlarinin azaltilmasi ve minimuma indirilmesi
etkili bir planlama caligmasi ile miimkiin olmaktadir. Bu amaca yo6nelik olarak, gerek
tarim alanlar1 gerekse yeni yerlesim alanlarinin belirlenmesi basta olmak tizere diger
miithendislik yapilarinin yeri se¢iminde, heyelan duyarlilik haritalarinin iiretilerek elde
edilen veriler g¢ergevesinde planlama caligmalari yapmak biiyilk 6nem tasimaktadir.
Boylece ileride olusabilecek heyelanlara daha bastan 6nlem alinarak zararlar1 azaltilmis
olacaktir. Ozellikle yerlesim yerlerinin belirlenmesinde bu haritalar altlik olarak alinir
ve planlamalar buna gore yapilirsa sonradan olusacak zararlar azaltilarak glivenli hayat
alanlar1 tesis edilmis olur. Bunun aksi bir durumda ise zararlar ¢ok biiylik boyutlara
ulagmakta ve insanlar biiyiik acilar ¢ekmektedirler. Bu ¢alismada, heyelana yonelik bir
aragtirma yapilmadan yerlesim yerinin secildigi Halifkale (Bayburt)’den bir 6rnek
degerlendirilmistir. Halifkale yoresinde yapilan 10 bloktan olusan bir site heyelan
tehdidi altindadir. Bu alan secilirken herhangi bir miihendislik degerlendirilmesi
yapilmamis ve topografyasi uygun diye bu bolge secilmistir. Mayis 2004 yilinda bu
alanin dogusunda bulunan yamacta biiyiik Olgekli bir heyelan meydana gelmistir.
Yapilan jeolojik ve miihendislik jeolojisi ¢aligmalari sonucunda, heyelan alaninda
kiregtasindan olusan Bergida Formasyonunun egemen oldugu ve bu birim igerisinde
birbirini takip eden fay sisteminin varhigi tespit edilmistir. Ayrica formasyonun
faylanma ile olusan yiizeylemeleri arasinda kil, kum, iri kumtas1 ve Kkiregtast
karisitmindan olusan yama¢ molozu bulunmaktadir. Bu jeolojik 6zelliklerin yaninda
onemli bir faktor olarak da kiigiik vadi iglerindeki suyun varlig1 ve yagis periyotlarinda
bu suyun artis1 Halifkale heyelanini tetikleyen faktér olmustur. Meydana gelen heyelan
sonucunda kayan malzeme yamaca yakin konutlara kadar dayanmis ve aradaki istinat
duvarlarini, yollar1 ve elektrik hatlar1 tahrip etmistir. Ayrica, stabilitesi bozulan kiitle
aski halinde yine tehdit olarak yamagta durmakta ve kiitlenin su miktarindaki artisa
bagl olarak kaymalar devam etmektedir. Bolgede yasayan insanlarda ise siirekli bir
tedirginlik icerisindedir. Stabilitesi bozulan kiitlenin hacmi ¢ok fazla oldugu i¢in o
alandan  uzaklastirllmast veya iyilestirme islemlerinin  yapilmasi maliyetli
goriinmektedir. En azindan vadi suyunun ve ylizeyden gelebilecek sularin drenaji ve
heyelan topugunda akan malzemenin binalara zarar1 olmadan istinat duvariyla yoniiniin
degistirilmesi ve alanin afet bolgesi ilan edilerek 0Ozellikle yeni yapilagsmalara
kapatilmasi saglanmalidir. Goriildiigii iizere bastan ¢ok diisilk maliyetlerle yapilacak
arastirmalar gerceklestirilmeden geligigiizel belirlenen yerlesim alanlar1 daha sonra ¢ok
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daha biliyiik kayiplara sebebiyet vermektedir. Bundan dolayr planlama c¢alismalari
yapilirken heyelan duyarlilik haritalarina biiyiik 6nem verilmelidir.

Anahtar Kelimeler: Heyelan, heyelan duyarlilik haritasi, yama¢ molozu, uygun
yerlesim yeri, Halifkale (Bayburt)

ABSTRACT

Natural hazards can result in enormous property damage and human casualties in
worldwide. Social and economic losses due to landslides can be reduced by means of
effective planning and management. Therefore, landslide susceptibility maps are
required for planning as cultivated area, new settlement regions, and engineering
structures. Especially, planning activities and measures along with these plans prior to
disasters would ensure not only the prevention of life losses but also the minimization
of social effects and economic losses. Conversely, the losses are very huge and people
suffer a lot. In this study, one sample that couldn’t investigate in landslide studies was
chosen from Halifkale (Bayburt). An engineering analysis wasn’t accomplished in this
region and the area was selected low slope topographical condition. The settlement area
that constituted 10 blocks has been threatened to landslide. The engineering studies
weren’t carried out for selection of the settlement area. The area was selected because of
low topographical slope. A landslide has been occurred in a very wide area on the east
hillside of this area at May 2004. The geological and engineering geological studies
have been conducted on Berdiga Formation that constituted by limestone lithological
units and successive faults systems. In addition to this, there is slope-wash constituting
clay, sand, coarse grained sandstone, and limestone pieces interface the faults. As well,
the water in small valley and increased rainfall has been triggered Halifkale landslide.
After all, the sliding materials have been affected to blocks and damaged to retaining
wall, road networks, and energy lines. Also, landslide risk has been attended for people
living in the vicinity. Water is one of the most predominant factors which cause
landslides that usually occur during periods of high precipitation. So, in natural slope
areas, it is important to construct drainage systems for collecting water so that
movement on the slopes can be reduced and this region should be advertised as a
disaster area. Effective management strategies have been developed for reducing
economic and social losses due to landslides.

Keywords: Landslide, landslide susceptibility map, slope-wash, suitable settlement
areas, Halifkale (Bayburt)
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Karabiga (Canakkale) ve Cevresinin Jeoloji Haritasinin Uzaktan Algilama
Kullanilarak Hazirlanmasi

Preparation Of Geological Map Of Karabiga (Canakkale) And Surrounding Area By Using
Remote Sensing Techmques, Biga Peninsula

_ Mustafa AVCIOGLU ve Firat SENGUN
Canakkale Onsekiz Mart Universitesi, Mithendislik-Mimarlik Fakiiltesi, Jeoloji Miih. Boliimii, 17020, Canakkale
m_avcioglu@comu.edu.tr, firatsengun@comu.edu.tr
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Kuzeybati Anadolu’da Biga Yarimadasi’nin kuzey kesiminde yeralan Karabiga ve
cevresi Biga Yarimadasi’nin jeolojisinin anlagilmasinda 6nemli bir yer tutmaktadir. Bu
calismada, oncelikle bolgenin 1/25000 6lgekli ayrintili jeoloji haritas1 arazi ¢alismasi
sonucunda hazirlanmistir. Bu haritada bolgede yiizlek veren dort farkli kaya birimi ayirt
edilerek faylarin ve kaya birimlerinin konumlar1 gosterilmistir. Bu ¢alismanin amaci,
onceden arazide saptanmis olan jeolojik ve tektonik verilerin, uzaktan algilama
teknikleri kullanilarak elde edilen sonuglari ile cografi bilgi sistemlerine aktararak
karsilastirilmasidir. Bu amagla, bolgenin 1/25000 6lgekli jeoloji haritas1 ve topografik
haritas1 cografi bilgi sistemleri (CBS) kulanilarak sayisallastirilmistir. Sayisallagtirilan
topografik haritadan Sayisal Yiikseklik Modeli (SYM) olusturulmustur. Cografi bilgi
sistemlerine (CBS) aktarilan verilerin birbiriyle uyumlulugunun saglanmasi igin
1/25000 olgekli topografik harita baz almmarak diger verilerin cografi diizeltmesi
yapilmustir. Arastirilan  6zelliklerin ayrintili bir sekilde gozlenebilmesi i¢in uydu
gorlintiisii iizerinde; kontrast diizeltme, renk ve parlaklik iyilestirme, c¢izgisellik
analizleri i¢in ¢izgisellik filtresi (Yilksek Gegirgenlik Filtresi) islemleri
gerceklestirilmistir. Olusturulan bu uydu goriintlisti ile arazi ¢alismalar1 sonucu elde
edilen jeoloji haritasindaki birimlerin sinirlarinin uyumlu oldugu belirlenmistir.

Anahtar Kelimeler: Uzaktan Algilama, Sayisal Yiikseklik Modeli, Biga Yarimadasi
ABSTRACT

Karabiga and surrounding area located on the north of the Biga Peninsula play an
important role on the understanding of geology of the Biga Peninsula. 1/25000-scaled
geological map of a region has been primarily made in this study. Four rock types
exposed on the region was not separated but also positions of faults and rock types were
showed on this map. The purpose of this study is to compare geologic - tectonic data
from the study area and remote sensing data by using geographical information system.
Thus, 1/25000-scaled geological map and topographic map have been digitized. Digital
Elevation Model (DEM) has been obtained from digital topographic map. In order to
provide the compatibility of data transferred into Geographic Information System (GIS),
geometric correction of other data has been done based on 1/25000—scaled topographic
map. Contrast manipulation, color and brightness correcting, high pass filter processes
have been done on the satellite image. This formed satellite image is compatible with
unit borders on a geological map obtained from field studies.

Keywords: Remote Sensing, Digital Elevation Model, Biga Peninsula
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Kuzey Anadolu Fay Zonu Uzerinde Kelkit Vadisi Boyunca Yer Alan Yerlesim
Alanlarinin CBS Tabanh Afet Bilgi Sistemi (KABIS) Tasarim ve On Bulgular

Establishment of GIS based Kelkit Valley Natural Hazard Information System (KABIS) on the
North Anatolian Fault Zon: Preliminary findings
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Devlet Planlama Teskilat1 tarafindan 2006 yili yatirinm programma alinarak
desteklenmeye baslanan ve 2008 yil1 sonuna kadar siirecek ¢ok disiplinli bu ¢alisma ile
Kuzey Anadolu Fay Zonu’nun en batida Erbaa ile en doguda Erzincan arasinda kalan
kesimi tizerindeki yerlesim alanlarinin dogal afet risk analizinin yapilmasi ve elde
edilen bulgularin cografi bilgi sistemi tabanli bir afet bilgi sistemi ile uygulamaya
konulmasi1 amag¢lanmaktadir. 7 {iniversiteden otuzun iizerinde arastiricinin yer aldigi
proje kapsaminda birbirinden farkli igpaketleri yer almaktadir. 2006 ve 2007 yili
icerisinde Erbaa ile Erzincan arasinda kalan bolgede KAFZ icerinde yer alan aktif faylar
ile 1939 ve 1942 depremlerine ait yiizey kiriklar1 ayrintili olarak haritalanmig, atim
verilerinin en iyl gozlendigi alanlarda ayrintili ¢alismalar yapilmistir. GPS bazli yer
kabugu hareketlerinin siirekli modellenmesi ¢aligsmast kapsamda proje sahasit boyunca
KAFZ kuzeyinde, giineyinde ve igerisinde kalan 4’ sabit toplam 36 ayr1 noktada 2006
ve 2007 yilt igerisinde GPS kampanya Ol¢limleri gergeklestirilmis olup, elde edilen
verilerle KAFZ’nun dogu segmentleri iizerindeki yillik yer degistirme miktarlar1 ortaya
konabilecektir. Paleosismolojik c¢aligmalar kapsaminda Dogu KAFZ {izerinde ikisi
1942, biri 1939 deprem kirig1 tizerinde olmak iizere 3 ayr1 fay kazis1 yapilmistir. Bu fay
kazilarinda “Biiyiik Anadolu Depremi” olarak da adlandirilan 1668 depremine ait izlerin
yanisira, bazi tarihsel depremlerin de izine rastlanmis olup, bu veriler diger is
paketlerinden elde edilecek verilerle de birlikte degerlendirilerek deprem tekrarlanma
araliklariin saglikli sekilde hesaplanmasi miimkiin olabilecektir.

Proje sahasinda biiytikliik ve nicelik yoniinden 6nemli bir konuma sahip heyelanlarin da
GPS olgtimleri ile izlenmesi ve riskin ortaya konmasi amaglanmaktadir. Bolgede 6nemli
heyelan riskine sahip Koyulhisar ilgesinde bu amaca yonelik ¢alismalar devam etmekte
olup, tlilkemizde ilk kez bu kadar genis bir alanda heyelanlarin hem GPS gibi jeodezik
hem de jeoteknik yontemlerle (sondaj, inklinometre calismalari) izlenmesi miimkiin
olabilecektir. Bu c¢alismalara ek olarak devam eden radar interferometri ve yliksek
¢Oziiniirliklii uydu goriintiileri ile yapilan uzaktan algilama caligmalar1 da riskin
boyutlar1 hakkinda 6nemli veriler saglayacaktir. Calisma alaninda Erbaa, Niksar ve
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Koyulhisar’da ise mikrobolgeleme calismalar1t devam etmektedir. Bu bildiri ile devam
etmekte olan cok disiplinli proje kapsaminda su ana kadar elde edilen bulgular
sunularak tartismaya agilacaktir.

ABSTRACT

This study which is supported by the State Planning Agency for the period 2006-2008,
aims to put forward the natural hazard risk of the region between Erbaa and Erzincan
along the North Anatolian Fault Zone (NAFZ), and to present the data on a GIS based
system. As part of this study, the mapping of active and potantial active faults and the
1939 and 1942 earthquake fault breaks were carried on in 2006 and 2007. GPS based
modelling of crustal deformation is one of the key study of this project and 36 GPS
measurement station were established along the NAFZ. This study will reveal important
data to determine the slip rate on the eastern segments of the NAFZ. Paleoseismological
studies were also carried out along the 1939 and 1942 earthquake fault breaks. So far, 3
trenches on these breaks were excavated and important data for historical earthquakes
occurred in the region were detected. Especially, the trace of 1668 earthquake fault
break was observed in a trench located to the east of Resadiye. When these data is
combined with the other geodetic data, the calculation of the recurrence interval for the
earthquakes will be possible.

Landslides also are important hazard risk in the region. Especially the landslides around
the town of Koyulhisar are monitored by local GPS network and geotechnical studies
such and drilling and inclinometer studies. On the other hand, microzonation studies in
Erbaa, Niksar and Koyulhisar will provide important data. Preliminary finding of this
study will be presented and discussed in this presentation.
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1/500,000 6lcekli Adana Paftasinda Yeralan Heyelanlarin Dagilim

Distribution of the Landslides in the 1/500,000 scale Adana Quadrangle
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Heyelan  envanter  haritalari,  bolgesel  anlamda  heyelan  olaylarinin
degerlendirilebilmesini saglayan, oncelikli hedef bolgelerin se¢imine yardimci olan ve
heyelan zarar azaltma c¢alismalarinin temelini olusturan haritalardir. 1997 yilindan
itibaren, MTA tarafindan yiiriitiilen “Tirkiye Heyelan Envanter Haritas1 Projesi”
kapsaminda, orta Olgekli haritalar temel alinarak, bolgesel ve wulusal Olcekte,
heyelanlarin tipi ve mekansal dagilimlarini belirleyen heyelan envanter haritalart CBS
ortaminda {iretilmektedir. Bu calismada, 1/500.000 6lgekli Adana paftasi icerisinde
heyelanlarin genel istatistiksel degerlendirmeleri ile litoloji gruplarina goére dagilimlar
degerlendirilmistir.

44,499 km*'lik bir alana sahip olan Adana paftasi igerisinde toplam alan1 283,9 km®
olan 658 adet heyelan haritalanmistir. Aktif olmayan heyelanlar gerek alansal (239.3
km?) ve gerekse sayisal olarak (409 adet) biiyiik ¢ogunlugu olusturmaktadir. Aktif
heyelanlar toplam heyelanlarin alansal olarak %15.7°sini olusturmaktadir. Caligsma
alaninda en biiyiik heyelan 11.5km? ile Miyosen yasli kirmtililar igerisinde Mut ilgesinin
kuzeybatisinda, Goksu nehri vadisi kenarinda yer almaktadir. Aktif olmayan
heyelanlarm ortalama alam 0.59 km® iken, aktif heyelanlarin ortalama degeri 0.18km’
olarak bulunmustur. Calisma alani, MTA 1/25.000 o6l¢ekli sayisal jeoloji haritalar
veritabanina gore ¢ok sayida birimle temsil edilmektedir. Bu durumun heyelanlarin
bolgesel anlamda jeolojik olarak yorumlanmasinda yarattigi zorluklardan dolayi,
calisma alaninda yeralan litolojiler benzer koken, yas ve ortam gibi temel ozellikler
dikkate alinarak 19 grup altinda toplanmistir. Kirintili ve karbonatli birimler inceleme
alaninda en genis yayilima sahip litoloji grubunu olustururlar. Biiylik bir ¢ogunlugu
Cukurova ile Eregli ovalarinda ylizeyleyen Kuvaterner yasli geng¢ birimler calisma
alanmin yaklagik dortte birini olusturmaktadir. Heyelanlarin alansal olarak %27’si
Miyosen yash kirmtili, %23,9°'u Ge¢ Paleosen-Orta Miyosen yash kirmtili ve
karbonath, ve %19,5’1 ise Erken Kretase yash ofiyolitik birimler igerisinde
yeralmaktadir. Bu birimler ¢alisma alaninin % 32,8’in1 olusturmaktadir. Alansal olarak
heyelanlarin biiyiik cogunlugu Mersin il sinirlart igerisinde, Bolkar daglariin gilineye
akaclayan derin vadi yamaglarinda bulunmaktadir.

Anahtar Kelimeler: Heyelan, Heyelan envanter, Adana.
ABSTRACT
Landslide inventory maps provide basic requirements for landslide hazard management

studies by ensuring appraisal of regional landslide phenomena and identifying of the
high priority areas. Using medium scale base maps, regional and national scale

193



C.U. JEOLOJI MUHENDISLIGI BOLUMU &
30. YILJEOLOJi SEMPOZYUMU @
25 - 27 EKIM 2007

inventory maps, depicting the type and spatial distribution of landslides, could be
produced in GIS environment by the extent of “Turkish Landslide Inventory Mapping
Project” being carried out by MTA, since 1997. In this study, general statistical
evaluations and distribution of landslides based on lithological groups were evaluated in
1/500.000 scale Adana quadrangle.

In Adana quadrangle, extending to 44,499 km?, a total of 658 landslides were identified
covering 283.9 km”. Inactive landslides constitutes the majority of the landslides either
areal (239.3 km?) or quantitative(409) measure. Active landslides correspond to 15.7 %
of the whole landslides. The biggest landslide extending 11.5 km® was identified in
Miocene clastics at northwestern part of the Mut region, beside the Goksu river valley.
The mean landslide area of inactive and active landslides were found as 0.59 and 0.18
km?, respectively. According to the 1:25,000 scale digital geological database of MTA,
the study area is represented by so many geological units, which makes difficult to
summarize the regional geology. To overcome this difficulty, considering the origin,
age and environmental conditions, the geology of the study area was classified under 19
main geological groups. Clastics and carbonates are the most widespread units exposed
in the study area. Quaternary age recent deposits expose mainly in Cukurova and Eregli
plains and encompass one fourth of the area. Miocene clastics, Late Paleocene- Mid
Miocene clastics and carbonates, and Early Cretaceous age ophiolitic units are the most
landslide-prone units and constitute 27 %, 23.9% and 19.5 % of the landslides,
respectively. These units occupy 32.8 % of the study area. Considering the spatial
distribution, it has seen that majority of the landslides were located along the deeply
incised river valleys of the southern flanks of the Bolkar Mountains in the frontier of the
Mersin city.

Keywords: Landslide, Landslide inventory, Adana.
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Kayalarin Delinebilirligi ve Delme Hizi Tahmininde Giincel Uygulamalar

Modern Applications on Drillability of the Rocks and Prediction of Penetration Rate
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Delinebilirlik, matkabin formasyondaki hizi1 (m/dk, cm/dk veya mm/dk) olarak tarif
edilebilir. Delme hizini etkileyen faktor sayisi fazladir. Delinebilirlik tayinlerinde, bu
faktorlerden sadece bir tanesi degistirilerek o faktoriin delme hiz1 iizerindeki etkisi
gozlenir. Delinebilirlik tayininde, farkli formasyonlar igin Olgiilen degerler
karsilagtirilabilir olmali, ayn1 ekipman ve esit sartlar altinda delme hizi Slgiimii
yapilmalidir.

Sondaj islemi, bir¢cok faktdrden etkilenen karmasik bir olaydir. Matkap tiirii ve cap,
donme hizi, baski kuvveti, tork ve dolagim sivisi kontrol edilebilen parametrelerdir.
Diger yandan kayanin fizikomekanik 6zellikleri, jeolojik kosullar ve asindirict mineral
orani gibi kontrol edilemeyen faktorler kaya delinebilirliginde etkili olmaktadir.

Kaya delinebilirliginde kontrol edilemeyen parametrelerin belirlenmesi (kaya
Ozelliklerinin), sondaj caligmasinda kullanilacak delme yontemi, matkap tiirii, matkap
donme hizi, matkap iizerine uygulanacak yiik miktari, delme dizisi niteligi, pompa tiiri,
dolasim s1vis1 / hava hizi ve hacmi, personel vb. gibi kontrol edilebilen parametrelerin
en iyi sekilde secilebilmesine (tasarim asamasinda) imkan vermektedir. Delme
hizlarinin tahmini ise, mali portrenin ¢ikartilmasinda ve sondaj calisma siirelerinin
planlanmasinda kullanilabilecektir.

Bu c¢alismada, giincel kaya delinebilirligi belirleme yontemleri ve delme hizi tahmini
tizerine gelistirilmis olan kuramlarin karsilastirmali bir incelemesi yapilmaistir.

Anahtar Kelimeler: Sondaj, Delinebilirlik, Delme Hiz1 Tahmini
ABSTRACT

Drillability may be defined as the penetration rate of the bit within the formation (as
m/min, cm/min or mm/min). The number of factors that affect penetration rate are
numerous. During determination of drillability, the values that are measured for
different formations should be comparable with each other; the penetration rate should
be measured by using the same equipment and under similar conditions.

The drilling process is a complex phenomenon that is affected by several factors. Bit
type and bit diameter, bit rotation, torque and circulation fluid are the parameters that
are controllable. On the other hand such uncontrollable parameters including the
physical and mechanical properties of the rock, geological conditions and abrasive
mineral proportion are also effective during drillability of rocks.
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The determination of uncontrollable properties during rock drillability (rock
properties), makes it possible to select the controllable parameters such as the drilling
method that shall be used during drilling, bit type, bid rotation, bit load, drill string
properties, pump type, drilling fluid/air velocity and volume, personnel optimally
during their project preparation stage. The prediction of drilling rates may be used for
the calculation of financial portraits and the planning of the duration of drilling work.

In this study, a comparative review of the theories that are developed on the modern
methods for determining the drillability of rocks and prediction of drilling rate is done.
Keywords: Drilling, Drillability, Prediction of Penetration Rate
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Denizli ilinde Tufa Cékelten Sularin Jeokimyasal ve Izotopik Incelemesi

Geochemical and Isotopic Investigation Of Tufa-Precipitated Waters In Denizli Province
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Denizli il sinirlar i¢inde ii¢ lokasyonda fosil ve giincel tufa alan1 bulunur. Bu alanlar
Giliney Selalesi, Sakizcilar (Aglayankaya) Selalesi ve Honaz tufa alanlaridir. Giincel
tufa ¢okelten sular Giiney Selalesi alaninda Menderes Masifine ait mermerlerle granat-
mikagist dokanagindan, Honaz alaninda Mesozoyik yash karstik kiregtaglarindan
bosalir. Sakizcilar Selalesi alaninda tufa ¢okelten su ise Mesozoyik yash allokton
kiregtasindan bosalan kaynaklar ile Darideresi suyunun karisimidir.

Bir yil boyunca, ii¢ aylik periyotlarla yapilan O6l¢iimler Honaz ve Giiney Selalesi
alanlarinda sularin sicaklik, elektriksel iletkenlik(EC) ve pH degerlerinin sabit oldugunu
gostermistir. Bu degerler sirasiyla 18.8-18.6°C, 480-725 umho/cm ve 7.3-7.2°dir.
Sakizcilar alaninda ise T, EC ve pH degerleri mevsimsel olarak degisir ve 5.4-15.5°C,
405-490 pmho/cm ve 7.8-8.2 arasinda yer alir. Giiney ve Sakizcilar alaninda tufa
cokelten sular Ca-HCOj; tipinde iken, Honaz alaninda Ca-HCO;-SOy tipindedir. Honaz
sular yiiksek Ca ve SO4 degerleri ile diger alanlardaki sulardan ayrilir. Bu sulardaki Ca
ve SO4 zenginlesmesinin nedeni civarda mevcut olan ve isletilen al¢itasi yataklarinin
olasilikla gdmiilii halde de bulunmasi ve yeraltisular1 tarafindan yikanmasidir. Ayrica
bu alandaki sularin ve tufanin Sr ve As igerigi diger alanlardakine gore 5-15 kat daha
fazladir. Bu alanda aktif bir normal fay olan Honaz fayindan bosalan ve tufa ¢okelten
Pinarbas1 kaynagi yakininda 24°C sicakliga sahip termal bir sondaj suyu mevcuttur.
Termal su belirgin H,S kokusu ve yliksek EC degeri (1170 pmho/cm) ile digerlerinden
ayrilir. Bu, aktif Honaz fay1 araciliiyla bir 1s1 transferinin ve derindeki bir jeotermal
sistemin de gostergesidir. Her ii¢ alanda da kaynak sular kalsit¢e belirsiz doygunluk
alaninda bulunurken Darideresi suyu her mevsim kalsitce doygundur ve bunun sonucu
olarak dere yatagi icindeki lokal tufa ¢okelleri izlenmektedir. Tufa alanlarindaki sularin
80 degerleri (-7.15) - (-8.67), 8’H degerleri (-49.94 ) - (-55.58) arasindadir. Bu
sonuglara gore tufa ¢cokelten sularin kokeni meteoriktir. Sularin trityum degerleri Honaz
alanindaki kaynak ve sondaj sularinin diger alanlardaki sulara gore daha derin dolasim
yaptiklarin1 gostermektedir.

Anahtar Kelimeler: Denizli, tufa ¢okelten su, jeokimya, izotop

ABSTRACT

There are three fossil and recent tufa sites in the Denizli Province: The Giiney,
Aglayankaya (Sakizcilar) waterfalls and Honaz tufa sites. The recent tufa-precipitating
waters discharged from the contact between marble and garnet-micaschist of the

Menderes massif at the Giiney waterfall area, from the Mesozoic karstic limestone at
Honaz area, from allocthonous Mesozoic limestone at the Aglayankaya waterfall area.
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Tufa-precipitating waters in the Aglayankaya waterfall site are a mixture of the waters
which come from allocthonous Mesozoic limestone and the Darideresi stream water.
The measurements carried out during one year with periods of three months indicated
that temperature (T), electrical conductivity (EC) and pH values of the spring waters are
almost constant and are 18.8-18.6°C, 480-725 umho/cm and 7.3-7.2, respectively. On
the contrary, T, EC and pH values of the waters in the Aglayankaya site change
seasonally in the ranging of 5.4-15.5°C, 405-490 pmho/cm and 7.8-8.2, respectively.
The waters in the Aglayankaya and Giiney sites are of the Ca-HCOs type and of the Ca-
HCO;-SO4 in Honaz site. The Honaz waters are different that of other sites because of
higher Ca and SO4 contents. The reason of Ca and SO4 enrichment in these waters is
due to presence of buried gypsum formation surroundings of Honaz tufa site. Also Sr
and As values both in waters and tufas in this area are higher 5-15 times compared with
other areas. There is thermal well water having a temperature of 24°C near the tufa-
precipitating Pinarbasi spring emerged from the Honaz fault which is a normal active
fault. The thermal water is distinguished from the others with its considerable H,S odor
and higher EC value (1170 pmho/cm). This is an indicator of a heat transfer along the
Honaz fault and a geothermal system in the deep. Saturation indices with respect to
calcite of spring waters in all sites are almost zero, whereas is oversaturated for
Darideresi stream water during one year which is seen tufa deposits in streambed in the
result of. The '*0 and *H values of the waters in the tufa sites are (-7.15)-(-8.67) and (-
49.94)-(-55.58), respectively. These values indicate to the meteoric origin. Tritium
content of the waters pointed out that residence time of the waters discharged from
springs and wells in the Honaz area are longer compared with waters in the other sites.

Keywords: Denizli, tufa-precipitating water, geochemistry, isotope
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Limra Mermerlerinin Stratigrafik, Petrografik Ozellikleri ve Tipleri, Finike-Bat1
Toroslar

Stratigraphic, Petrographic Characteristics and Types Of The Lymra Marbles, Finike, Western
Taurides

Arife EROL, Sacit OZER ve Bilal SARI
Dokuz Eyliil Universitesi, Miihendislik Fakiiltesi, Jeoloji Miih. B6l. 35160, Tinaztepe Yerleskesi, Buca-izmir
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Limra mermerleri masif, ince kristalli, yliksek dayanimli ve baz1 diizeylerde silis lekesi
iceren beyaz renkli kiregtaslaridir. Limra mermer ocaklar1 Tiirkiye’de yalnizca Bey
Daglar1 karbonat platformuna ait kiregtaglarinin yiizeyledigi Finike ve Demre
dolaylarinda gozlenir.

Bu c¢alismada, Limra mermerlerinin stratigrafik konumuna acgiklik getirmek, petrografik
Ozelliklerini belirlemek ve tiplerini tanimlamak amaclanmistir.

Limra mermerlerinin stratigrafisine yonelik c¢alismalar yok denecek kadar azdir.
Calismalarin biiyiik bir boliimiinde fiziko-mekanik 6zellikleri ve rezervi incelenmistir.
Birka¢ c¢alismada ise Geg¢ Kretase yasini Ongoriilmiis, ancak ayrintili paleontolojik
calismalara dayali bir stratigrafi verilmemistir. Erol (2005) ve Erol ve dig. (2005) ilk
kez Limra mermerlerinin stratigrafik konumuna iligkin paleontolojik verileri
sunmuslardir.

Limra mermerlerinde alttan iiste dogru asagida belirtilen boliimler ayirtlanmistir:

- koyu-bej renkli rudistli, laminal1 yer yer silis banth kirectaglari,

- beyazimst bej renkli algli, silis yumrulu, seyrek makrofosil pargali, catlakli
kiregtaslari,

- Limra mermerlerinin iiretim yapildig diizeyler, alttan iiste dogru beyazimsi be;j
renkli, bol algli kiregtaslar1; bej renkli, silis lekeli, bol algli kiregtaslari; beyazimsi bej
renkli, seyrek silis lekeli ve rudistli, bol algli, seyrek bentik foraminiferli kiregtaslar1 ve
beyazimsi bej renkli, seyrek silis lekeli, bol algli kiregtaglari,

- bej renkli, bresik, seyrek rudistli, silisli kirectaslari,

- bej renkli, bol rudist iceren, biyoklastik kirectaslari,

- bej renkli, iri bentik foraminiferli, ¢atlakli kiregtaslari.

Rudist faunasi Santoniyen-Kampaniyen yasmi belirten tiirlerden olusur. Istifin iist
boliimleri ise Kampaniyen-Mastrihtiyen’i yasini veren iri bentik foraminiferler igerir.
Limra mermerleri camurtasi, vaketasi, istiftasi-tanetasi dokuludur. Camurtaslarinda
mikrosparlagma, vaketaslarinda seyrek kavki parcalari, istiftasi-tanetaglarinda ise yogun
kavki pargalar (rudist, ekinid), algler, bentik foraminiferler, pelletler, mikrit zarflar1 ve
diyajenetik iglevler saptanmistir.

Mermer sektoriinde, Limra mermerlerine degisik adlar verilmistir: Limra klasik, Limra
cloudy (hafif bej), Limra fosilli, Limra susamli ve susamsiz. Makroskopik ve
mikroskopik goézlemlerimiz, Limra mermerlerinin tiplerinin ayirtlanmasinin ¢dkelme
ortamindaki yersel degisikliklerden kaynaklandigin1 gosterir.

Anahtar Kelimeler: Limra mermerleri, stratigrafi, petrografi, Finike, bat1 Toroslar
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ABSTRACT

Lymra marbles are massive, fine cristalline, indurated and some levels with silisic
impurities. The quarries of the Lymra marbles are observed only in Turkey around
Finike-Demre where the limestones of the Bey Daglar1 carbonate platform outcrops.

The aim of this study is to clarify to stratigraphic position, to determine the petrographic
features and types of the Lymra marbles.

There are limited studies on the stratigraphy of the Lymra marbles. Most of the studies
were focused on the physco-mechanical properties and reserves of the Lymra marbles.
A Late Cretaceous age is attributed in few previous studies but a detailed stratigraphy
depending on paleontological studies were not presented. Erol (2005) and Erol et al.,
(2005) were firstly point out paleontological data regarding stratigraphic position of
Lymra Marble.

In the Lymra marbles different levels are distinguished from bottom top as follows:

- dark-beige limestones with rudists, laminated and partly silisic banded,

- light-beige fractural limestones with algae, silisic nodules and rare macrofossil
fragments,

- production levels of the Lymra marble in ascending order; whitish-beige algal
limestones; beige, algal limestones with silisic impurities; whitish-beige rudistid-algal
limestones with rare benthic foraminifers and scarce silisic impurities and whitish-
beige algal limestones with rare silisic impurities,

- beige and brecciated limestones with rare rudist fragments and silisic impruties,
- beige bioclastic limestones with abundant rudists,

- beige fractured limestones with benthic foraminifers.

The rudist fauna suggests a Santonian-Campanian age. The upper part of the section
comprises the benthic foraminifers indicating Campanian-Maastrichtian age.

The different textures such as mudstones with microspars, wackestones with rare shell
fragments, packstones-grainstones with abundant shell fragments (rudist, echinid),
algae, benthic foraminifers, peloids, micritic envelopes and diagenetic features are
determined from marbles.

The different names are given to the Lymra marbles in the marble sector such as Lymra
classic, Lymra cloudy, Lymra with susame and unsusame which are related with the

local changes in the depositional environments.

Keywords: Limra marbles, stratigraphy, petrography, Finike, western Taurides
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Gozne (Mersin) Giineydogusundaki Miyosen Yash Karaisali Formasyonu
Kirectaslarinin Bentik Foraminiferleri

Benthic Foraminifera of the Karaisali Formation (Miocene) in southeastern Gozne (Mersin)

Asli UNAL', Nurdan iINAN?, Kemal TASLI?
"Mersin Univ.Fen Bil.Ens.,
*Mersin Univ., Miih.Fak., Jeoloji Miih.Bsliimii
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Gozne (K Mersin) gliney ve giineydogusunda yiizlek veren Karaisali formasyonunun
biyostratigrafisi ve bentik foraminiferlerinin taninmasini amaglayan bu g¢alismada 15
cins ve 12 tiir saptanmig, formasyonun inceleme alanindaki ¢okelme yasinin Akitaniyen
(Erken Miyosen) oldugu belirlenmistir.

Boylece iilkemizde yapilan onceki ¢aligmalarda, Paleosen-Erken Eosen’i temsil eden
Idalina sinjarica Grimsdale, Erken Eosen-Orta Oligosen’i temsil eden Asterigerina
rotula (Kaufmann), Paleosen’i temsil eden Rotalia perovalis Terquem, Ge¢ Kretase-
Orta Eosen yasl diizeylerde saptanan Rotalia trochidiformis (Lamarck), Erken Eosen-
Ge¢ Eosen yash diizeylerde tespit edilen Gyroidinella magna Le Calvez ve
Sphaerogypsina carteri Silvestri tiirlerinin yas konaginin Akitaniyen’e kadar ulastig
belirlenmistir.

Bu caligmada alttan iiste dogru sirasiyla Ampistegina lessonii ara zonu, Rotalia
perovalis ve Sherbornina cf. atkinsoni ortak menzil zonu, Archaias cf. kirkukensis ara
zonu, Gypsina marianensis ve Borelis melo topluluk zonu olmak {izere 4 bentik
foraminifer biyozonu ayirtlanmistir.

Karaisali formasyonu bir resif kompleksidir. Bu formasyonun kapsadigi foraminifer
topluluklarinin yagam ortamlarina gore, ¢okelme ortami en fazla 40 m derinligindeki
karbonat selfinde, gel-git diizliigiinii de kapsayan litoral bir deniz ortamidir.

Anahtar Kelimeler: Miyosen, Bentik Foraminifer, Biyozon, Karaisali Formasyonu,
Mersin, Tiirkiye

ABSTRACT

This study aims of benthic foraminiferal biostratigraphy of the Karaisali formation in
the SE part of Gozne (Mersin). 15 genera and 12 species of the benthic foraminifera are
determined. Among these Archaias cf. kirkukensis Henson, Borelis melo Fichtel ve
Moll, Operculina complanata Defrance and Gypsina marianensis Hanzawa indicate an
Aquitanian age for the Karaisali formation.

According to previous studies in Turkey, the species founded in older stratigraphic
levels; Idalina sinjarica Grimsdale (Paleocene-Early Eocene), Asterigerina rotula
(Kaufmann) (Early Eocene-Middle Oligocene), Rotalia perovalis Terquem (Paleocene),
Rotalia trochidiformis (Lamarck) (Late Cretaceous-Middle Eocene), Gyroidinella
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magna Le Calvez and Sphaerogypsina carteri Silvestri (Early Eocene-Late Eocene) are
firstly determined in the Aquitanian.

The four benthic foraminiferal zones are distinquished from base to top: Amphistegina
lessonii interval zone, Rotalia perovalis and Sherbornina cf. atkinsoni concurrent range
zone, Archaias cf. kirkukensis interval zone and Gypsina marianensis and Borelis melo
assemblage zone.

Karaisali Formaition is a reef compex. According to life environment of foraminiferal
assemblages, this formation is a marine environmet which include not only carbonate

shelf, but also tidal flat, maximum depth of 40 m.

Keywords: Miocene, Benthic Foraminifera, Biozonation, Karaisali Formation, Mersin,
Turkey.
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Siileymaniye (Mihaliccik-Eskisehir) Bolgesindeki Manyezit Olusumlarimin Kokeni

Origin of Magnesite Occurences in Stileymaniye, Mihaliccik, Eskigehir, Tiirkiye

Asuman YILMAZ ve Mustafa KUSCU
Siileyman Demirel Universitesi Mith. Mim. Fak. Jeoloji Miih. Bol. 32260 ISPARTA
yasuman@mmf.sdu.edu.tr
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Tavsanli Zonu peridoditlerinde yer alan c¢alisma alaninda altere-ultramafiklere bagl
gelismis manyezit olusumlarinin kdkenine, jeolojik ve mineralojik verilerle birlikte
izotop oranlariyla da yaklasimda bulunulmustur. Sahada yer alan ve ¢alismaya konu
olan kriptokristalin dokulu manyezitler ultramafik kayaclarin kirik ve ¢atlaklar icinde
bireysel damarlar ve ags1 seklinde olmak iizere iki farkli yataklanma sekli
gostermektedir. Manyeziti olusturan karbonun kaynagini ve manyezit olusumunu
belirlemek icin 8"C ve 80 izotop calismasi yapilmistir. Zedef ve dig., (2000)
manyezitleri olusturan karbonlar1 izotop bilesimine gore;1) diisiik sicaklik karbonati
(atmosferden tiireyen CO,) 8'°0 (SMOW) %o ~ 36, 5"°C (PDB) %o ~4; 2) orta sicaklik
karbonat1 (organikce zengin sedimanlarin dekarbonlagmasindan tiireyen CO;) 8'*0
(SMOW) %o ~ 28, 8°C (PDB) %o ~ -15; 3) yiiksek-sicaklik karbonat: (derinde
Paleozoik denizel kiregtaglarimin termal kontak metamorfizmast ile olusan CO,) §'*0
(SMOW) %o ~19, 3"°C (PDB) %o0~3 olarak iige ayimrarak tanimlamustir. Calisma
alanindaki manyezitler 8°C (PDB) %o -2,71 -(-7.69), 3'°0 (SMOW) %o 27.35- 29.43
arasinda degisen izotop degerlerine sahiptir. Bu degerler ¢alisma alanindaki manyezitin
olusumunda, atmosferik kokenli karbondioksit ve organikce zengin sedimanlarin
dekarbonlagmasi ile olusan CO;’ 1n karisimi seklinde oldugu ve ayrica volkanojenik
COy’ inde etkili oldugunu gdstermistir. Stileymaniye manyezit olusumu biiyiik olasilikla
serpantinlesmeden sonra yiizeye yakin kosullarda, diisiikk sicakliklarda olusmustur.
Manyezitin ¢okelme sicakliginin ise mineralojik bilesim ve izotop degerlerine gére 300
°C’ den daha diisiik sicakliklarda gelistigi belirlenmistir.

Anahtar Kelimeler: manyezit, izotop, Stileymaniye, Tiirkiye
ABSTRACT

Origin of magnesite occurences which formation altered-ultramafic related magnesite in
which study area where in peridodite of Tavsanli Zone have been assumed by geologic,
mineralogic datums with isotope ratio. Cryptocristalline texture of this magnesite in the
study area indicate that two different depositional form with individual veins and
stockwork type magnesite in fracture and crack which the altered ultramafic rocks. 8'"°C
and 5'°0 isotop study have been done on magnesite sample to explain the source of
carbon and formation of magnesite occurences. Source of carbon for magnesite
occurences were distinguished by Zedef et al (2000) as follows: 1) low temperature
carbonate (derived from atmospheric CO,) with values 8'°0 (SMOW) ~36 %o and §"°C
(PDB) ~4 %o; 2) moderate-temperature carbonate (derived by decarboxlation of
organic-rich sedimants) with values 8'*0 (SMOW) %o ~ 28 and 8"°C (PDB) ~ -15 %o;
3) higher temperature carbonate (generated by thermal contact metamorphism of
Paleozoic marine limestone at depth) with values 8'*0 (SMOW) ~19 %o and §"C
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(PDB) ~3 %o. Magnesite occurences of the study area have 8'°C (PDB) values varies
between %o -2.71—(-7.69) and &'® O (SMOW) values varies between %o 27.35 - 29.43.
The isotopic results have indicated that source of carbon for study area magnesite
occurrences is mixing CO; derived from atmosferic and decarboxylation of organic rich
sediments besides this volcanogenic source CO, have effected this occurences. The
mineralization of Siileymaniye magnesite probably occured after serpentinization near
the earth surface and low temperature. The mineralization temperature of magnesite is
determined less than 300 °C according to mineralogic content and isotopic values.

Keywords: magnesite, isotope, Siileymaniye, Turkey
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Camhyayla (KD Mersin) Giineyinin Stratigrafisi

Stratigraphy of South Camliyayla (NE Mersin)
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'Gaziosmanpasa Universitesi, Koyulhisar Meslek Yiiksekokulu, 58660, Koyulhisar -SIVAS
*Mersin Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii, 33343, Ciftlikkoy-MERSIN
basalana@gop.edu.tr , ninan@mersin.edu.tr , ktasli@mersin.edu.tr , hakoc@mersin.edu.tr , sinan@mersin .edu.tr

0z

Bu calisma, Camliyayla (KD Mersin) giineyinde toplam 30 km”lik bir alanda
gergeklestirilmistir. Inceleme alaninda, Jura-Kretase yasli Cehennemdere formasyonu
(JKc), Maastrihtiyen yash Findikpmart Karisigi (Kriif), Alt Eosen yash Giizeller
formasyonu (Tgili), Alt-Orta Miyosen yasli Kaplankaya formasyonu (Tkp), Alt-Orta
Miyosen yash Karaisali formasyonu (Tk) olmak iizere 5 litostratigrafik birim ayirt
edilmistir. Bu c¢alismada, Giizeller formasyonu ayrintili olarak incelenmis, tanimi
Tiirkiye Stratigrafisi Komitesi (1986) Standartlarina gore yapilmis, inceleme alanindan
alman bir adet tip kesit ve iki adet yardimci kesitin bentik foraminiferlerin dagilimi
tespit edilmis, Alt Ilerdiyen-Orta Kiiviziyen yas araliginda, s13 bentik foraminiferlere
gore, SBZ 5- SBZ 11 araligindaki biyozonlar belirlenmis, bu biyozonlarin Tetis
kusagindaki bazi bentik foraminiferlere uygunlugu saptanmis olmasina ragmen,
genellikle farkli stratigrafik araliklarda bulunduklar goézlenmistir. Biyozonlarda
bulunan bentik foraminiferlerin yasama ortamlarina gore, formasyonun Erken Ilerdiyen-
Orta Kiiviziyen’de acik self-sinirli self ortaminda ¢okeldigi tespit edilmistir. Giizeller
formasyonundan tespit edilen biyozonlar, Alpin Kusaginda ve Tiirkiye’de bulunan ayni
yaslt yiizleklerdeki biyozonlarla karsilastirilmis, Alpin Kusagi’nda, Alt Eosen
biyozonlarinda bollukla goriilen agliitine kavkili (Fallotella ve Cribrobulimina)
foraminiferlerin yerini, rotaloidal (Rotalia, Miscellanea ve Kathina) formlarin aldigi,
Discocyclina tirlerinin yerini, Orbitolites ve Opertorbitolites tiirlerinin aldig1
gorilmiistiir.

Anahtar kelimeler: Camliyayla (KD Mersin), Stratigrafi, Giizeller formasyonu,
Litostratigrafi, Biyostratigrafi, Alt Eosen (Alt Ilerdiyen-Orta Kiiviziyen), Biyozon.

ABSTRACT

This study was performed over the 30 km? area at the south of Camliyayla (NE Mersin),
where five lithostratigraphic units were delineated in this study; the Jurassic-Cretaceous
Cehennemdere formation, Maasrihtien Findikpinart Complex, Lower Eocene Giizeller
formation, Lower-Middle Miocene Kaplankaya formation and Lower-Middle Miocene
Karaisali formation. The Giizeller formation was detaily examined in this study and
described based on the standart of Turkish Stratigraphy Committee (1986). Distribution
of the benthic foraminifera of one typical section and two auxiliary sections were fixed.
Biozones in between the SBZ5-SBZ11 interval were determined in the Lower Ilerdian-
Middle Cuisian based on shallow marine benthic foraminifera in the study area.
Although it was found that these biozones are coherent with the some benthic
foraminifera in the Tethys Belt, they were generally observed in the different
stratigraphic interval. According to the habitat of the benthic foraminifera found in the
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biozones, it was determined that the formation deposited in the open shelf-limited
(protected) shelf during the Early Ilerdian-Middle Cuisian. The biozones, which were
determined in the Giizeller formation, were compared with the biozones in the similar
aged outcrops in the Turkey and Alpine Belt; it was observed that rotaloidal (Rotalia,
Miscellanea and Kathina) forms and Orbitolides-Opertorbitolites species took
agglutinate shell (Fallotella and Cribrobulimina) foraminifers and Discocyclina species
places abundantly observed in the Lower Eocene biozones of Alpine Belt respectively.

Keywords: Camliyayla (NE  Mersin), Stratigraphy, Giizeller formation,
Lithostratigraphy, Biostratigraphy, Lower Eocene (Lower Ilerdian-Middle Cuisian),
Biozone.
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Bey Daglar1 Otoktonu (Bat1 Toroslar) Ust Kretase (Koniasiyen-Mastrihtiyen)
Pelajik Istiflerinin Planktonik Foraminifer Biyostratigrafisi: Ince Kesit Zonasyonu

Planktonic Foraminiferal Biostratigraphy Of The Upper Cretaceous (Coniacian-Maastrichtian)
Pelagic Sequences Of The Bey Daglari Autochthon, Western Taurides, Turkey: Thin Section
Zonation

Bilal SARI
Dokuz Eyliil Universitesi, Miihendislik Fakiiltesi, Jeoloji Miih. Bél. 35160, Tinaztepe Yerleskesi, Buca-izmir
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Bey Daglar1 Otoktonu’nun (bat1 Toroslar) kuzey boliimiinde yer alan, Ge¢ Kretase yash
yaripelajik ve pelajik istiflerden Olgiilen 37 adet stratigrafik kesitte ortaya konan
planktonik foraminifer zonasyonu, Bey Daglar1 karbonat platformunun Ge¢ Kretase
evrimi hakkinda 6nemli verilerin derlenmesini saglamistir.

Oniki cinse ait elli planktonik foraminifer tiirii {izerinde yapilan ¢alismalar yaslidan
gence olmak lizere alt1 biyozonu isaret eder; Dicarinella concavata AZ, D. asymetrica
TMZ, Radotruncana calcarata TMZ, Globotruncana falsostuarti BMZ, Gansserina
gansseri AZ ve Abathomphalus mayaroensis AZ. Zonlarin ikisi (Dicarinella concavata
AZ, D. asymetrica TMZ) Bey Daglari Formasyonu’nun Koniasiyen-Santoniyen yaslh
masif yaripelajik kirectaslarinda saptanmistir ve seyrek planktonik foraminifer ve bol
kalsisifer icerigi ile temsil edilir. Uzerleyen dort biyozon ise Akdag Formasyonu’nun
cortlii pelajik kirectaslarinda saptanmistir ve ge¢ Kampaniyen-ge¢ Mastrihtiyen yasini
isaret eder. Bu biyozonlarda gozlenen planktonik foraminiferler cesitlidir ve bireyler
cogunlukla deniz seviyesindeki artis donemlerinde acgik denizlerde yayginlasan biiytik,
kalin kavkili kompleks morfotiplerdir (K-se¢ilim). Abathomphalus mayaroensis AZ’de
saptanan planktonik foraminifer toplulugu, Mastrihtiyen’in en iist boliimiiniin otoktonun
kuzeyinde eksik oldugunu gosterir. Globotruncana aegyptiaca Nakkady’nin
Radotruncana calcarata TMZ’de bulunusu, Globotruncanella havanensis ve
Globotruncana aegyptiaca zonlarimin Bey Daglar1 otoktonunda kullanilamayacagini
gosterir. Bu nedenle, bu ¢alismada Globotruncana falsostuarti BMZ kullanilmistir. iki
tiiriin Kampaniyen Tetis’inin dért farkli alaninda (Israil, GB Tiirkiye, orta Tunus ve GD
Ispanya) birlikte bulunusu, Globotruncanella havanensis ve Globotruncana aegyptiaca
zonlarinin dikkatli olarak kullanilmasi veya kullanilmamasi gerektigini gosterir.

Planktonik foraminiferlere yénelik bu calisma, Ust Kretase pelajik istifi i¢inde iki ana
sedimanter kesiklige isaret eder. Alt-orta Kampaniyen ve en iist Mastrihtiyen-orta
Paleosen tiim Ol¢iilii kesitlerde eksiktir. Siireksizliklerin siiresi, yaripelajik ve pelajik
sedimantasyonunun asmali niteligi ve Santoniyen ve Mastrihtiyen sonrasi asinma fazlari
nedeniyle her olciilii kesitte farklilik sunar. Gomiilme olay1 ve pelajik istif icindeki alt-
orta Kampaniyen ve en iist Mastrihtiyen-orta Paleosen kesiklikleri, dogu Akdeniz’in
Geg Kretase boyunca siddetli tektonik aktivitelerin gelistigi bir bolge olmasi nedeniyle,
tektonik olaylarla iliskili olmalidir. Ostatik deniz seviyesi degisimlerinin, Bey Daglari
Otoktonu Ust Kretase karbonat istiflerinde ikincil bir etkiye sahip oldugu
diistiniilmektedir.
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Anahtar Kelimeler: Planktonik Foraminifer; Biyostratigrafi; Ince Kesit Zonasyonu;
Stratigrafik Kesiklik; Ust Kretase; Bey Daglar1 Otoktonu; Bat1 Toroslar

ABSTRACT

Documentation of the planktonic foraminiferal zonation in the seventeen stratigraphic
sections measured from the Upper Cretaceous hemipelagic and pelagic sequences of the
northern part of the Bey Daglar1 Autochthon (western Turides) yields important data
concerning the Late Cretaceous evolution of the Bey Daglar1 carbonate platform.

Analysis of the fifty planktonic foraminiferal species belonging to twelve genera
suggests six biozones, from old to young, Dicarinella concavata 1Z, D. asymetrica
TRZ, Radotruncana calcarata TRZ, Globotruncana falsostuarti PRZ, Gansserina
gansseri 1Z and Abathomphalus mayaroensis 1Z. Two of the zones, Dicarinella
concavata 1Z and D. asymetrica TRZ, are identified from the Coniacian-Santonian
massive hemipelagic limestones of the Bey Daglar1 Formation, which are represented
by rare planktonic foraminifera and abundant calcispheres content. The last four
biozones are defined from the cherty pelagic limestones of the Akdag Formation and
indicate a late Campanian-late Maastrichtian time interval. The planktonic foraminifera
observed in the last four biozones are divers, large, thick-walled and complex
morphotypes (K-selection), which dominate in open oceans, mainly during onset of
high stands of sea level. The planktonic foraminiferal assemblage of the Abathomphalus
mayaroensis 1Z shows that the uppermost part of the Maastrichtian is absent throughout
the northern part of the autochthon. The occurrence of Globotruncana aegyptiaca
Nakkady within the Radotruncana calcarata TRZ shows that Globotruncanella
havanensis and Globotruncana aegyptiaca Zones can not be used in the Bey Daglar
Autochthon. Therefore Globotruncana falsostuarti PRZ is used in this study. The co-
occurrence of the two species in four different sites of the Campanian Tethys (Israel,
SW Turkey, central Tunisia and SE Spain) suggests that Globotruncanella havanensis
and Globotruncana aegyptiaca Zones should be used with great care or they should not
be used no more.

The examination of the planktonic foraminifera enables recognition of two main
sedimentary hiatuses within the Upper Cretaceous pelagic sequence. Lower to middle
Campanian and uppermost Maastrichtian-middle Palaeocene are absent in all measured
stratigraphic sections. Durations of the hiatuses are different in almost each stratigraphic
section due to the diachronism of the onset of the hemipelagic and pelagic deposition
and the post-Santonian and post-Maastrichtian erosional phases. The drowning event
and the lower-middle Campanian and uppermost Maastrichtian-middle Palacocene
hiatuses in the pelagic sequence are ascribed to the regional tectonics as the easternmost
Mediterranean area was subjected to the important tectonic events during the Late
Cretaceous. Eustatic sea level changes may have had a secondary effect on the Upper
Cretaceous carbonate succession of the Bey Daglar1 Autochthon.

Keywords: Planktonic Foraminifera; Biostratigraphy; Thin Section Zonation; Hiatus;
Upper Cretaceous; Bey Daglar1 Autochthon; Western Taurides.
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Agn Civari (Elazig) Neojen Yash Golsel Sedimanlarin Mineralojisi ve Jeokimyasi

Mineralogy and Geochemistry of Neogene Lacustrine Sediments in the Vicinity of Agin (Elazig)

Dicle BAL AKKOCA, Ahmet SAGIROGLU ve Seving BAKIR
Firat Universitesi Miithendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii, 23119 Elazig,

dbal@firat.edu.tr
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Calisma alam Agin Ilgesi (Elaz1g) yakin kuzeyindeki Ust Miyosen-Pliyosen yasl golsel
sedimanlarin1 kapsamakta olup, beyaz renkli, olduk¢a fazla kirik ve catlakli mermerlerle
karakterize edilen Permo-Triyas yaslh Keban Metamorfitleri, kumtasi, kiltasi, kiregtasi
ve marn seviyelerinden olusan Alt Miyosen yasli Alibonca Formasyonu golsel
cokellerin temelini olusturmaktadir. GOl ¢okelleri andezitik bilesimli lav akintilari,
piroklastitler ve tane bilesenleri biiyiik oranda volkanitlerden olusan kumtaslari, tiifit,
kiltasi, killi kiregtasi, ¢ortlii kiregtasi, kiregtasi ve dolomit ardalanmasi sunmaktadir. Bu
calismada Agin ve Vahsen 06lgiilii kesitlerinden alinan 6rneklerde optik mikroskopi, X-
isinlart difraksiyonu ve ICP-MS incelemeleri yapilarak gol basenindeki kayaclarin
mineralojisi ve jeokimyasi ortaya ¢ikarilmistir. Agin kesitinde tiim litoloji goriilmekte
olup, Vahsen kesiti kalin kiltagi seviyelerinden olugmaktadir. Yapilan optik mikroskop
incelemelerine gore Agin kesitinin tabanindan alinan volkanitlerde plajiyoklas, olivin,
piroksen ve yer yer =zeolite doniismiis olan nefelin minerallerinin yanisira,
serpantinlesme, klorit, iddingsitlesmelere rastlanilmistir. Gol ¢okellerinden genellikle
mikritik olan kiregtasi ve killi kiregtaglarinin tane bilesenlerini ooid, pellet ve
intraklastlar olusturmaktadir. Basenin tiim kayac ve kil mineralojisi bolluk sirasina gore
dolomit, feldispat, kalsit, kil, kuvars, smektit, illit ve paligorskittir. Cokelim sirasinda
degisen iklim kosullar1 gél suyunun kimyasindaki degisimlere bagli olarak gol alaninda
karbonatl birimlerin yani sira kirintili birimlerin de ¢okelmesini saglamistir. Bu kirintili
kayaclar gol ortaminda olugsmus olan kil ve karbonat minerallerinin kimyasini
etkilemistir. Tiifitler i¢erdikleri volkan cami, kaya¢ parcast ve kristal iceriklerine gore
vitrik ve litik tif o6zelliginde olup, bilesimlerine goére andezitik tiifler olarak
degerlendirilmislerdir. Kimyasal bilesimlerine bakildiginda vitrik tif ile litik tif
ornekleri arasinda fark goriilebilmektedir. Litik tiiflerde Y, La, Sc, Ce, V, Nb ve Cu
elementleri daha yiiksektir. Bunlarin kimyasal bilesimlerinin Vahsen kesitindeki saf
kiltag1 orneklerine benzer olduklar1 goriilmiistiir. Saf kiltag1 6rneklerinde Zr, Y, La, Ce
ve Nb gibi hareketsiz elementlerin vitrik tiiflerden yiiksek, litik tiiflere yakin olmasi
buradaki kil minerallerinin olusumunda tiiflerin ana bilesenlerinden olan volkan cami
ve feldispat minerallerinin yaninda litik tiife ait koyu renkli minerallerin de iyonlarinin
katkida bulundugunu gostermektedir. Tiifitlere yakin seviyelerden almman dolomit
orneginin diger dolomit 6rneklerine gore cok belirgin oranlarda yiiksek Ba, Rb, Zr, Y,
La, Sc, Ce, Nb, Th ve Ni degerleri gostermesi, tiifit arakatkilarinin karbonatlarin
bilesimini de etkiledigini yansitmaktadir. Orneklerin iz ve nadir toprak elementlerinin
icerikleri  Kuzey Amerika Seylleri (NASC) ve kondiritlerle karsilagtirilmistir.
Sedimanlarin element igerikleri Sr  zenginlesmesi disinda  NASC’a uyum
gostermektedir. Sr zenginlesmesi g0l ¢okellerindeki karbonat minerallerine baghdir.
Ni azalmasi disinda diger elementlerin kondritlere gore belirgin bir sekilde zenginlestigi
goriilmektedir. Bu zenginlesme elementlerin killerin olusumu esnasinda adsorbe
edilmesinden kaynaklandig1 seklinde yorumlanmustir.
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Anahtar Kelimeler: Agin, Neojen gdl sedimanlari, kil mineralojisi, Kuzey Amerika
Seylleri (NASC), kondirit

ABSTRACT

Investigation area covers Upper Miocene-Pliocene lacustrine sediments in the northern
vicinity of Agin (Elaz1g) and Permo-Trias aged Keban Metamorphics, representing
white marbles which have fractures, fissures, and Lower Miocene aged Alibonca
Formation, representing sandstone, claystone, limestone and marl constitute the
basement of lacustrine sediments. Lacustrine sediments are composed mainly of
intercalations of basaltic, andesitic low flows, pyroclastics and sandstones, tufits,
claystones, clayey limestones, cherty limestones, limestones and dolomites. In this
study, the samples were taken from Agin and Vahsen measured section and mineralogy
and geochemistry of sediments were investigated using optical microscopy, X- ray
diffractometry (whole rock and clay fractions) and ICP-MS methods. All lithology are
shown at the Agin measured section and Vahsen section comprises only thick claystone
levels. Optical microscope studies show that in volcanic rock samples from bottom
levels of Agin section plagioclase, olivine, pyroxene, nepheline, zeolite, serpantine,
chlorite and iddingsite are present. Ooid, pellet and intraclasts constitute component of
micritic limestones and clayey limestones in lacustrine sediments. The common whole
rocks and clay minerals of basin are in decreasing order; dolomite, feldspar, calcite,
clay, quartz, smectite, illite, and palygorskite. Variations of climate changed the lake
water chemistry and caused carbonated and clastic rock sedimentation. Tuffs are lithic
and vitric according to their volcanic glass, rock fragments and crystal compositions. Y,
La, Sc, Ce, V, Nb and Cu elements are higher amounts in lithic tuffs. Chemistry of
claystones from Vahgen section resemblages to tuffs compositions. The values of Zr, Y,
La, Ce and Nb immobile elements in pure claystones are higher than vitric tuffs and
resemblage lithic tuffs. This shows that ions of dark colour minerals from tuffs were
contibuted during clay minerals neoformation. Higher Ba, Rb, Zr, Y, La, Sc, Ce, Nb, Th
and Ni in the dolomite samples, which were taken near tufit levels, than other dolomite
samples show that tufit levels effected carbonat chemistry. The trace and rare earth
elements (REE) of samples were compared with North American Shale (NASC) and
chondirite composition. Elements are in concurance with NASC compositions, except
for Sr enrichment. This enrichment is due to carbonate formation of sediments. All
elements are higher than chondrite compositions, except for Ni, because of adsorbance
properties of clay minerals.

Keywords: Agin, Neogene lacustrine sediments, clay mineralogy, North American
Shale (NASC), Chondrite
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Icme Sularindaki Su-Kaya Etkilesimi Kokenli Kirlilik

Contamination Of Drinking Water Quality Due To Water-Bedrock Interaction

Fiisun Servin TUT HAKLIDIR "*
'Dokuz Eyliil Universitesi Jeoloji Mithendisligi Boliimii, Buca iZMiR
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Su, yasamin devamu i¢in vazgegilmez bir kaynak olup, kalitesi de yasamin devamliligi
acisindan azami 6neme sahiptir. Gelisen diinya ile birlikte niifus artmakta, su kaynaklari
ise stirekli olarak yapay ve dogal kirlenmeler ile karsi karsiya kalmaktadir. Yapay
kirleticiler olarak nitelendirilebilecek evsel atiklar, tarimsal atiklar, sanayi atiklar1 yani
sira su kaynaklariin bulundugu jeolojik formasyonlarda dogal kirletici konumunda
bulunabilmektedirler.

Farkli tektonik yapilarin ve volkanizma faaliyetlerinin yer aldigi iilkemizde, bu
faaliyetlerin de etkisiyle gelismis maden yataklari, genis bir alana yayilmistir. Bu maden
yataklariin yer aldigi jeolojik formasyonlar i¢cinden ge¢cmekte olan sular, yan kayacla
etkilesimleri nedeniyle biinyelerine belli elementlerce zengin kayalardan ¢ozdiikleri
maddeleri almakta ve insan saglig1 i¢in zararli olabilecek bir nitelige biirlinmektedirler.
Kopriioren (Kiitahya) bolgesindeki metalik madenlerin varligi nedeniyle igme suyu
kaynaginin kimyasal analizlerinde esik deger iizerinde saptanan magnezyum ve arsenik
iyon degerleri ve Doganbey (Konya) bolgesindeki volkanoklastik kayalardan gelmekte
olan igme suyunda saptanan kadmiyum, selenyum, arsenik iyon degerlerinin yiiksekligi
bu tip dogal kirlenmelere Ornektir. Bati Anadolu’da da bu tip bdlgeler olup, bu
bolgelerde nedeni bilinmeyen ve Oliimle sonuglanan birgok kanser vakasi
bulunmaktadir. Gen¢ volkanizma {iriinleri ile su etkilesimi bu bolgelerde dikkat
¢ekmektedir.

Diinya Su Orgiitii istatistiklerine gore 2002 yilinda diinya niifusunun %17’si saglikli su
kaynaklarina ulasamamaktadir. Bu durumda var olan su kaynaklar1 dolayisiyla da su
kalitesi korunmasi gozetilirken, bir yandanda i¢gme ve kullanima uygun su kaynaklari
arayisina girislip, tilke ¢apinda bir saglik taramasi yapilip, hangi bolgelerde sorunlarin
oldugu kayitlar tutularak incelenmelidir.

ABSTRACT

Water is indispensable life and its quality is very important for continuation of life.
Water resources are polluted through natural or artifical ways due to increasing
population and industrialization. The artificial pollutants are: domestic, agricultural, and
industrial wastes as well as bedrock contamination.

Turkey, having unique tectonic structures and widespread volcanic activities, has a rich

mineral wealth, which spread all over the country. Water penetrating through rocks
enriched by minerals become contaminated and its quality may become degraded. For
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example in Kopriioren (Kiitahya) groundwater contains arsenic and magnesium ion
above acceptable limits of drinking water standards. In the Doganbey (Konya) region
the chemical analysis of the groundwater samples show high cadmium, selenium, and
arsenic ions of volcanoclastic origin. Similar problems are also reported from the
Western Anatolia. In such regions diferent types of cancer events have been noted;
however, their causes are still unknown. Young volcanic rocks and water interaction has
been remarked in these regions.

According to the World Water Association statistics, 17 % of world population had no
access to healty water in 2002. For this region we should protect the quality of the
existing resources while searching new resources of drinking quality water.
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Avanos (Nevsehir) Bolgesi Alkali Granitlerinin Flotasyonu ve Seramik Sektoriinde
Feldspat Kaynagi Olarak Kullanilmasi

Floatation Of Alkali Granite From Avanos (Nevsehir) Area and Their Using
As Feldspar Source In The Ceramic Industry.
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Seramik sektoriinde feldispat kaynagi olarak nefelinli siyenitler, altere granitler, granit
kumlar1 ve pegmatit damarlar1 kullanilmaktadirlar. Bu tiir kaynaklardan feldspat iiretimi
genellikle tiivenan cevherin kiricilardan gegirilerek manyetik veya flotasyon
islemlerinden geg¢irilmesi ve istenmeyen Fe,Os; ve TiO; igerikli mika ve demir
minerallerden temizlenmesiyle olur. Bu calismada Avanos’un (Nevsehir)
kuzeydogusunda biiyiik kiitleler seklinde yiizeylenen syenitik kayaclar kiricilardan
gecirilerek sise cam fabrikalar1 laboratuarlarinda flotasyon islemine tabi tutularak
istenmeyen mineraller uzaklastirllmaya calisilmistir. Orijinal kayacin bilesiminde
ortalama %2.5 dolaylarinda bulunan Fe,O; miktar1 % 1 indirilmistir. Toplam alkali
(K,O+Nay0) icerigi % 10 olan bu kayaglarin seramik sektoriinde kullanilabilecegi
distiniilmektedir.

Anahtar Kelimeler: Flotasyon, Alkali Granit
ABSTRACT

The nepheline syenite, altered granite, granitic sand and pegmatitic dykes have been
used as feldspar source in the ceramic industry. To obtain the feldspar of such materials,
they have to be ground and separated from undesired admixture such as mica and iron
minerals which contain Fe;O3; and TiO, by magnetic or floatation process. In this study,
the syenitic rock outcropping in northeast of Avanos (Nevsehir) were ground and than
separated from undesired admixture by floatation process on the laboratory of Sisecam.
By this method the amount of Fe,O3; ( 3%) in the composition of the original rock is
decreased to 1 %. Thereby syenitic rock, which have 10 % totally alkali (K,O+Na,O)
can be used in the ceramic industry.

Key words: Floatation, alkali granite
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Topraklarda Agir Metal Kaynaklarimin Tammlanmasinda Cokdegiskenli Istatistik
ve CBS Yontemlerinin Kullanilmasi

Using Multivariate Statistics And GIS Methods To Identify Heavy Metal Sources In Soils

M. Giirhan YALCIN
Nigde Universitesi, Mith. Mim. Fak., Jeoloji Miihendisligi Béliimii, 51100, Nigde
gurhan46@nigde.edt.tr
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Insan sagligina zararli olabilecek agir metallerce zengin topraklarda, background
degerlerinin bilinmesi, bunlara ait jeojenik ve antropojenik kaynaklarin tespiti
onemlidir. Granit, kirectasi, kumtasi ve seyl gibi ana kayag tiplerinin iizerinde bulunan
topraklarda, agir metal icerikleri farklilik gostermektedir. Bu nedenle, dikkate alinacak
background degerlerinin belirlenmesinde, ana kayacin cinsi olduk¢a dnemlidir.
Calismanin amaci, agir metallerin bolgesel konsantrasyonlarinin bulunmasi, onlarin
genis dagilim alanlarinin yorumlanmasi, bunlara ait jeojenik ve antropojenik
kaynaklarin belirlenmesi ve hig isaret edilmemis kaynaklarin belirlenmesi seklindedir.
Calisma, benzer alanlarda topraklardaki agir metal igerikleri i¢in uygulanmistir. Bu
ama¢ dogrultusunda, inceleme alanindan alinan Orneklerin  kimyasal analiz
sonuclarindan elde edilen verilere, cokdegiskenli istatistik ve CBS yoOntemleri
uygulanmistir. Ayrica, istatistiksel verilerin jeokimyasal yorumlamalarinin sade
olabilmesi i¢in, agir metallerin background degerleri ile yorumlamalari1 yapilmastir.
Caligsma sonuglarina gore background degerleri ve agir metal kaynaklarinin izahi igin,
cokdegiskenli istatistiksel analiz sonuglarinin jeokimyasal yorumlamalarda giivenilir
sonuglar verdigi ve inceleme alanini genis 6l¢ekte temsil ettigi belirlenmistir.

Anahtar kelimeler; Agir metal, Cokdegiskenli istatistik, toprak, kirlilik.
ABSTRACT

It is important that background values of heavy metal contents of the soil known to be
rich in heavy metals which may harm human health and their geogenic and
anthropogenic sources should be revealed. Heavy metal contents of the soil on major
rocks such as granite, limestone, sandstone and shale may vary. Therefore, the type of
the main rock type is important in terms of background values which should be taken
into account.

The aim of this study was to determine heavy metal concentrations and their geogenic
and anthropogenic sources and to evaluate their distributions. Similar studies have been
conducted in other places. The results of chemical analyses were evaluated with
multivariate statistics and GIS. In addition, background values of heavy metal contents
were used so that geochemical evaluations of the statistical data could be plain and
simple.

It can be concluded that multivariate statistics can be useful in geochemical evaluations
of the results of chemical analyses and determinations of background values and heavy
metal sources.

Keywords: Heavy metals, Multivariate statistics, soil, pollution.
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Izmir-Sabunculubeli Bélgesinde Erken Miyosen Dénemine Ait Palinolojik
Bulgular

Palynological Investigations Of The Early Miocene Period In The Izmir-Sabuncubeli Area
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Dokuz Eyliil Universitesi, Jeoloji Miihendisligi Boliimii Tinaztepe, 35160 Buca-izmir, Tiirkiye
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Izmir kuzeyinde genis alanlarda yiizlekler veren Miyosen yash andezitik Yuntdag
volkanitleri Izmir-Manisa yolunda yanal ydnde baskin olarak kiltaslari, killi kiregtaslari
ve kiregli kiltaslarindan yapili golsel istife geger. Bu istif Izmir-Sabuncubeli gevresinde
ender olarak komiir ve organik maddece zengin kiltaglar1 icerir. Bu calismaya ait
palinolojik o6rnekler komiirlii ve organik maddece zengin olan bu kiltaslarindan
derlenmistir.

Anadolu’da komiir iceren Neojen havzalarinin (6rg. Cankiri-Corum havzasi, Kiitahya-
Seyitomer, Manisa-Soma, Manisa-Akhisar, Balikesir-Bigadig¢, Biiyilk Menders Graben
Havzasi, Mugla-Yatagan, Alasehir-Tire ve Kemalpasa-Torbali Havzasi) birgogu
palinolojik agidan incelenmistir. Calisma alaninda ilk paleontolojik ¢alisma memeli
fosilleri iizerine yapilmistir ve Burdigaliyen (MN3a) yas1 belirlenmistir. Bu calisma,
[zmir bolgesinde yapilmis ilk palinolojik calismadir ve Izmir-Manisa arasinda
Sabuncubeli ¢evresinde sinirli alanlarda yiizlek veren komiir igerikli istiflerin
palinolojik  &zelliklerini  kapsar.  Izmir-Sabuncubeli ~ 6rneklerinde  Schizaceae,
Polypodiaceae, Pinus, Quercus, Castanea, Cyrillaceae, Cyrillaceae, Sparganiaceae,
Carya, Engelhardtia, Myricaceae, Ulmus, Poaceae spore ve polenleri tanimlanmigtir.
Bu sporomorf topluluguna gore, komiir igerikli Izmir-Sabuncubeli istifi Geg
Burdigaliyen yaghdir.

Ge¢ Burdigaliyen dénemi boyunca Izmir-Sabuncubeli bélgesi, Sparganiaceae,
Schizaceae ve Myricaceae ile karakterize edilen bataklik ormani ile kaplidir ve ova
ormanina ait bitkiler (Castanea, Cyrillaceae, Carya, Quercus ve Ulmus) bataklik
ormanina eslik ederler. Ayrica, Pinus tiirlerinin bollugu bataklik alanmin g¢evresinde
yiiksek paleotopografyanin varligini gostermektedir.

[zmir-Sabuncubeli palinoflorasinda yaritropikal ve tropikal elementlerin yiizdesi
(Cyrillaceae, Engelhardtia, Schizaceae), 1liman elementlerin (Pinus, Quercus, Castane,
Carya, Ulmus, Myricaceae) yiizdesine oranla daha yiiksektir. Bdylece, Izmir-
Sabuncubeli yoresindeki komiir icerikli kiltaglarinin tortullagmasi sirasinda 1lik
subtropikal iklim kosullarinin varligi sdylenebilir. Calisma alanindan elde edilen
palinolojik veriler Coexistence Approach programinda analiz edilmistir. Bu analiz
sonuglar1 sirasiyla, yillik ortalama sicakhigm 17-21.3 °C, en soguk aym ortalama
sicakliginin 6.2-13.3 °C, en sicak aym ortalama sicakliginin 26.5-28.1°C ve yillik
ortalama yagis miktarinin 1146-1322 mm oldugunu gdstermektedir. Izmir-Sabuncubeli
bolgesine ait Coexistence Approach analizi sonuglari, Avrupa ve Tiirkiye’ ye de
yapilmis Geg¢ Burdigaliyen donemine ait sonuglara benzerlik sunmaktadir.

Anahtar Kelimeler: Ge¢ Burdigaliyen, Palinoloji, Paleoiklim, Paleoekoloji, Bati
Anadolu

216



C.U. JEOLOJI MUHENDISLIGI BOLUMU &
30. YILJEOLOJI SEMPOZYUMU @
25- 27 EKIM 2007

ABSTRACT

The Miocene, andesitic Yuntdag volcanics cropping extensively out to the north of
Izmir, laterally pass eastward into the lacustrine deposits composed dominantly of
claystones, limy claystones and clayey limestones. These lacustrine sediments are rarely
interlayered by coal and organic material-rich horizons. Palynological samples of this
study have been collected from these coal and organic material-rich horizons.

Many of the coal-bearing Neogene basins in Anatolia (e.g. Cankiri-Corum basin,
Kiitahya-Seyitomer, Manisa Soma, Manisa-Akhisar, Balikesir-Bigadi¢, Biiylik
Menderes Graben basin, Mugla-Yatagan, Alasehir-Tire and Kemalpasa-Torbali basin)
have already been palynologically. In the study area, the first paleontological study has
been done on the mammalian fossils and the Burdigalian age (MN 3a) was recorded.
This is the first palynological study carried out in Izmir Region that comprise
palynological data obtained from the coal horizons in lacustrine deposits exposing to the
north of Izmir. Spores and pollen species of Schizaceae, Polypodiaceae, Pinus,
Quercus, Castanea, Cyrillaceae, Sparganiaceae, Carya, Engelhardtia, Myricaceae,
Ulmus and Poaceae have been determined-identified- in the samples of Izmir-
Sabuncubeli area indicating the Late Burdigalian (the late Ottnangian) age.

During the ILate Burdigalian period-age- izmir-Sabuncubeli region was covered by
swamp forest that is characterized by the Sparganiaceae, Schizaceae, Myricaceae and
are accompanied by the lowland forest elements (Castanea, Cyrillaceae, Carya,
Quercus and Ulmus). Besides, abundant Pinus species in the Izmir-Sabuncubeli samples
indicate a high palaeotopography surrounding the swamp areas.

Percentage of the subtropical and tropical elements (Cyrillaceae, Engelhardtia,
Schizaceae) in the Izmir-Sabuncubeli palynoflora higher than the temperate elements
(Pinus, Quercus, Castane, Carya, Ulmus). Thus, warm subtropical climatic conditions
can be suggested during the sedimentation of the coal bearing claystones in Izmir-
Sabuncubeli area. Palynological data obtained from the study area were analyzed by the
Coexistence Approach Program results of which show the mean annual temperature
16.3-21.3°C, the mean annual coldest mound 5.5-13.3 °C, the mean annual warmest
mound 27.3-28.1 °C and mean annual precipitation 887-1520 mm, respectively.
Coexistence Approach analysis results of the Izmir-Sabuncubeli area is resemble to
those of the Europe and Turkey.

Keywords: Late Burdigalian, Palynology, Palacoclimate, Palacoecology, western
Anatolia
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Kahramanmaras ve Yakin Kuzeyindeki Kuvaterner Cokellerin Jeolojik ve
Jeoteknik Ozellikleri

Geological and Geotechnical Properties Of The Quaternary Deposits At
Kahramanmarag and Its North Vicinity

Levent YELESER', Alican KOP?, Ahmet OZBEK’ ve Mehmet Nuri BODUR?
'MTA Genel Midiirligii, ANKARA
K ahramanmaras Siitgii Imam @iniversitesi, Mith. ve Mim. Fak., Jeoloji Miihendisligi Béliimii
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Bu c¢aligmanin amaci, son yillardaki yogun yapilasma faaliyetlerine bagli olarak,
Kahramanmaras kent merkezi ve yakin kuzeyinde yer alan Kuvaterner (aliivyon ve
yamag¢ molozu) yaslh birimlerin jeolojik ve jeoteknik 6zelliklerinin belirlenmesi ve bu
sekilde sonradan yapilacak detay calismalar i¢in bir althk olusturulmasidir. Saha
caligmalar1  kapsaminda, Oncelikle bolgede ylizeylenen birimlerin stratigrafik
iliskilerinin ortaya konulmasi, aralarindaki litolojik sinirlarin ¢izilmesi ve bdlgenin
1/50.000 olgekli jeolojik haritasinin hazirlanmasi iglemleri gerceklestirilmistir. Saha
caligmalar stiresince, derinlikleri 13 m olan 13 adet sondaj kuyusundan ve derinlikleri
3-5 m arasinda degisen 22 adet arastirma ¢ukurundan yararlanilmistir. Ayrica, sondajlar
ve arastirma cukurlarindan alinan Orselenmis ve Orselenmemis Ornekler iizerinde
yapilan deneyler ile birimlerin su igerigi, kuru, dogal ve tane birim hacim agirliklari,
zemin siniflar1 ve kivam limitleri belirlenmistir.

Inceleme alanmin Dogu Anadolu Fayma c¢ok yakin olmasi ve 1. derece deprem
bolgesinde yer almasindan dolayi, ayrintili jeolojik ve jeoteknik ¢aligmalarin yapilmasi
oldukca onemlidir. Bu amagla inceleme alaninda yer alan birimlerin zemin sinifi ve
tagima giicii degerleri belirlenmistir. Genel olarak aliivyon igerisinde acilmig sondaj
kuyularinda kumlu-cakil zemin siifi goézlenmistir. Birlestirilmis zemin siniflamasina
(UCSC) gore zeminler, cogunlukla kotli derecelenmis kumlar ve ¢akilli kumlar (SP);
kotii derecelenmis g¢akil, cakil-kum karisimlar1 (GP); killi c¢akillar, kotii derecelenmis
cakil-kum-kil karigimlart (GC); olarak tanimlanmistir. Arastirma ¢ukurundan alinan
ornekler ise; ¢ogunlukla inorganik killer, ¢akilli killer, kumlu killer, siltli killer (CL);
killi ¢akillar, kotii derecelenmis cakil-kum-kil karisimlart (GC) olarak tanimlanmistir.
Kahramanmaras il merkezi ve yakin civarinda bulunan aliivyon ve yama¢ molozundan
olusan birimlerin tagima giicii degerlerine gore riskli alanlar oldugu belirlenmistir. Bu
alanlarda yapilacak yapilarin temel zemin 6zelliklerinin ¢ok iyi belirlenip, duruma gore
gerekirse ek zemin iyilestirme yontemleri kullanilarak insa edilmesi ¢ok daha uygun
olacaktir.

Anahtar Kelimeler: Tasima Giicii, Jeoteknik, Aliivyon, K.Maras,

ABSTRACT

The purpose of this study is to investigate the geological and geotechnical properties of
the units (alluvium, debris) of Quaternary located at Kahramanmaras and its north

vicinity where urbanization is intensely developing, and to produce a foundation for
detailed research later. Initially the stratigraphical relations of the units exposed in this
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region will be displayed, then the lithological boundaries of geologic units will be dry
on, and a geology map with the scale of 1/50 000 will be composed according to the
context of the field studies. During the field study, 13 boreholes with the depth of 13 m,
and 22 trenchs with the depths ranging between 3 to 5 m were used. Furthermore, Water
content, natural and dry specific gravity, soil classification and tterberg Atterberg limits
of both disturbed and undisturbed samples from boroholes and trenchs were determined
with laborotary tests.

The study area is located in the 1** earthquake zone and it is very close to East Anatolian
Fault Zone, thus the detailed geologic and geotechnical studies related to this area have
great importance. For this purpose, soil classification and bearing capacity values of the
ground in the study area were carried out. From the observation of boreholes, Sandy
Gravel was within the alluviums. The soils were classified as dominantly poorly graded
sand and gravelly sand (SP); poorly graded gravel, gravel-sand mixture (GP); clayey
gravel; poorly graded gravel-sand-clay mixture (GC) according to Unified Soil
Classification System (UCSC). The samples gathered from the trenchs were classified
as mostly inorganic clays, gravelly clays, sandy clays, silty clays (CL); clayey gravels,
poorly graded gravel-sand-clay mixture (GC). The units of alluvium and talus deposits
in and around the Kahramanmaras city center have been determined as risky area due to
the poor bearing capacity of them. Basement ground properties of the construction must
be well determined, depending on a circumstances, it may be more suitable to take
additional ground remedation methods for the construction of a building.

Keywords: Bearing Capacity, Geotechnic, Alluvium, K.Maras,
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Elazig Havzasi Neojen Yash Piroklastik Kayaclarin Cimento Uretiminde Katki
Maddesi (Tras) Olarak Kullaniminin Arastirilmasi

Study Of Neogene Aged Piroklastik Rocks From Elazig Basin and There Using As Admixture
(Trass) For Manufactoring Of Pozzolanic Cements

Melek URAL, Dicle BAL AKKOCA ve Sevean KURUM
Firat Universitesi Miihendislik Fakiiltesi, Jeoloji Miihendisligi Bolimii, ELAZIG
melekural@firat.edu.tr
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Bu calismada, Elazig civarinda Ust Miyosen-Pliyosen yash volkanizmaya ait
volkanoklastitlerin, tras olarak kullanilabilme Ozellikleri incelenilmistir. Bu amacla
dort farkli lokasyonda, Elazig yakin giineyinde Meryem Dagi(1 6rnek), Karatas Tepe
(Harput, 2 6rnek) ve Giilmez Tepe (2 6rnek) ile Karatag Tepe ve Kara Tepe’den (Baskil
yolu) alinan toplam 7 6rnegin petrografik, kimyasal ve mekanik 6zellikleri incelenmis
ve bunlarin ¢imento iiretiminde katki maddesi (tras) olarak kullanima uygun olup
olmadiklar1 aragtirilmistir. Makroskobik olarak Meryem Dagi ile Baskil yolu iizerindeki
Karatag Tepe ve Kara Tepe lokasyonlarindan alinan ornekler, diger lokasyonlardan
alinanlara gore ¢cok daha gozenekli ve siyah renkli bazaltik curuf 6zelliginde iken,
Harput-Karatag Tepe ve Giilmez Tepe’den alinan Ornekler siyahimsi, hafif, iyi
stkilagsmamus litik tiiflerden olugmaktadir. Yapilan mikroskobik incelemeler sonucunda
orneklerin, plajiyoklas, olivin, piroksen ve amfibol gibi birincil ve yer yer ana
bilesenlerin alterasyonu sonucu olusan iddingsit, kalsit ve epidot gibi ikincil
minerallerden olustuklari, dokularinin porfirik, vezikiiler ve akint1 dokusu oldugu tespit
edilmigtir. Litik tiif Orneklerinde volkanik cam ve bazalt bilesimli litik pargalara
rastlanilmistir. Orneklerde SiO, % 46.12-55.14, ALO; %12.01- 16.19, Fe,03 % 6.34-
11.38, CaO %7.00-11.81, MgO % 4.7-10.58, SOs3 % 2.21-2.94 ve kizdirma kayb1 %
1,34-5,23 arasinda degismektedir. Bunlardan SiO, + Al,Os; + ZFe,0; elementlerinin
toplam1 Baskil Yolu iizerinden alinan Karatag Tepe Ornegi disinda diger 6rneklerde
%70’in lizerinde (ortalama % 73.37) olup tras olarak kullanimlari uygundur. Trasin
cimento katki malzemesi olarak kullaniminda aranan 6nemli 6zelliklerden bir digeri
olan puzolanik aktivite degerleri orneklerde 4.1-9.2 N/mm’ arasindadir. Orneklerin
6zgiil yiizey (blaine) degerleri 3391-5050 cm?/gr ve ozgiil agirhik degerleri 2.80-3.04
gr/em’ arasindadir. Bu rneklerden %30 katkili hazirlanan numunelerde yapilan 2, 7 ve
28 giinliik beton deneylerinde basing dayanimi degerlerine gore Giilmez Tepe’den
alinan oOrneklerin en iyi sonu¢ verdigi gorilmiistiir. MgO’nun yiiksekligi disinda
kimyasal veriler, puzolanik aktivite degerleri, beton deneyleri, 6zgiil ylizeyleri (blaine)
degerleri esas alindiginda tiim 6rneklerin TSE 25°e gore tras katki maddesi igin istenen
sinirlar arasinda oldugu goriilmektedir. Arazideki yayillim ve tiim bulgulara gore
bunlardan Gililmez Tepe’den alinan Ornegin ¢imento katki maddesi (tras) olarak
kullanima en uygun 6zellikler sundugu tespit edilmistir.

Anahtar Kelimeler: Elazi§ Havzasi, katki maddesi (tras), puzolanik aktivite, 6zgiil
yuzey
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ABSTRACT

In this study, volcanoclastics of Upper Miocene-Pliocene aged volcanics from Elazig
Province were studied for their use as admixtures (trass) in pozzolanic cement. For this
purpose, petrographical, chemical and mecanical properties of 7 samples from different
locations, Meryem Mauntain, Karatas Hill (Harput, two samples), Giilmez Hill (two
samples), Karatas Hill and Kara Hill (Baskil road) were investigated. Meryem
Mauntain, Karatas Hill and Kara Hill (Baskil road) have more porosity and black colour
basaltic slag. Harput Karatas Hill and Giilmez Hill samples are blackish, brown looser
litic tuffs. Optic microscop studies show that volcanic glass shards, plagioclase, olivine,
piroxene, amfibole primer, iddingsite, calcite, epidote seconder minerals are present in
samples, which have porphiric, vesicular and fluent texture. Volcanic glass and basaltic
litic fragments were shown in lithic tuff samples. Major oxides are between SiO; 46.12-
55.14 %, Al,0;3 12.01- 16.19 %, Fe,0O3 6.34-11.38 %, CaO 7.00-11.81 %, MgO 4.7-
10.58 %, SO; 2.21-2.94 % and lose on igniton 1,34-5,23 %. SiO,+Al,03+ ZFe,0;
exceeds 70% in all samples (mean value 73.37 %) except samples from Karatas Hill
(Baskil road). Pozzolanic activity degrees, which is important feature, are between
4.1-9.2 N/mm?, blaine value are between 3391-5050 cm?/gr, and specific gravity are
between 2.80-3.04 gr/cm’. The tests of compressive strength were performed in the
specimens, prepared with 30 % admixtures, at ages of 2, 7, 28 days and the highest
strength values were found in the mortars, produced from Giimez Hill samples. The
chemical compositions of samples except high MgO values, Pozzolanic activities,
compressive strengths, blaine values and specific gravity of specimens, conform well to
the requirements of TSE 25. Giilmez Tepe samples are the most suitable additive
material (trass) in cement production from wide extent, chemical and mechanical
properties point of view.

Keywords: Elazig Basin, admixtures material (trass), pozzolanic activities, blaine.
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Kuzey Trakya Sogucak Formasyonu’nun Stratigrafik Degerlendirmesi

Stratigraphical Evaluation Of The Sogucak Formation In Northern Thrace Basin
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'MTA Genel Miidiirliigii
2Ankara Universitesi
meltembaykal@mta.gov.tr ; Varol@eng.ankara.edu.tr
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Istranca giineyinden baslayan ve Trakyanin tamamini kapsayan Tersiyer istifi 7 ana
donem igerisinde ¢okelmistir. Calismaya konu olan Sogucak formasyonu ve iliskili
oldugu formasyonlar Orta Eosen-Alt Oligosen zaman araliginda transgressif olarak bir
self ortaminda ¢okelmeye baglayan ince klastik ve kalin karbonat depolanmalari
Koyunbaba ve Sogucak formasyonlar1 altinda tanimlanmustir. Daha sonraki ¢alismacilar
(Kasar ve digerleri 1983,1987; Siimengen ve digerleri 1987) ise Sogucak Formasyonu
adlamasini  benimsemislerdir. Sogucak Formasyonunun tip kesiti Sogucak koyi
civarinda Ol¢iilmiistiir (Holmes, 1961). Sogucak Formasyonu, altindaki Koyunbaba
Formasyonu ile dereceli gegislidir. Koyunbaba’nin olmadigi alanlarda ise dogrudan
temel kayalar iizerinde uyumsuzdur. Ustte Ceylan Formasyonunun seyllerine dereceli
gecisli veya bazi bolgelerde (6rg. Karadeniz kiyisinda Karaburun ¢evresinde) uyumsuz
iligkilidir (Saking, 1994).

Bu calismada Kuzey Trakya’da yiizlek veren her alanda ayrintili dlgiilii stratigrafik
kesitler almmistir. Bu kesitler; Manastirdere (Ust Eosen —Oligosen), Okgular (Ust
Eosen), Vize kuzeyi (Ust Eosen — Alt Oligosen) , Kiyikdy 1 (Oligosen), Kiyikdy2
(Oligosen), Kiyikdy3 (Oligosen) Kiyikoy4 (Oligosen), Tekedere (Oligosen),
Dolhandere (Ust Eosen-Oligosen), Sogucak Koyii (Oligosen), Pinarhisar (Orta Eosen-?
Oligosen) , Erenler Koyii (Ust Eosen — Oligosen)Gokgeada (Orta -Ust Eosen) ve
Bozcaada (Alt - Orta Eosen) simgeleriyle adlanmis ve yas konaklar1 belirlenmistir.
Dolhandere, Sogucak koyi, Vize ve Kiyikdy (1-4) kesitlerinde Sogucak kirectaslari
dogrudan temel kayalar1 {izerine uyumsuzlukla gelir. Diger kesit bolgelerinde ise
tabanda silisiklastik agirlikli bir birim ile baslar (Koyunbaba Fm). Bu calisma ile
bolgede bugiine kadar yapilan ¢alismalardan farkli olarak formasyonun yeni yas araligi
yapilan stratigrafik 6l¢limlerle belirlenmis ve bolgenin stratigrafisi tanimlanmustir.
Yapilan ol¢iilii stratigrafik kesit ¢alismalariyla, daha 6nce Geg¢ Eosen olarak belirtilen
Sogucak formasyonu’ nun yasi bu ¢alisma ile Oligosen baslarina kadar ¢ikarilmistir.
Ayrica Bozcaada’da yapilan kesit ¢alismasinda ise, bugiine kadar Ge¢ Eosen olarak
bilinen Sogucak formasyonu’ nun yas: da Erken-Orta Eosen (Ilerdiyen) olarak yeniden
belirlenmistir.

Yukaridaki kesitlerden sistematik ve nokta drnekleme yolu ile 350 adet 6rnek alinmis
olup, saha ve mikroskopik o6zelliklerden elde edilen verilere gore fasiyes ayrimi,
tanimlanmistir. Sogucak formasyonu, Alt-Orta Eosen’de baslayan ve Oligosen baglarina
kadar stiren bir transgresyon sonucunda self ortaminda depolanan resif-kiy1 karmasgigi
karbonatlarindan kurulmustur. Zaman asmali olarak ilerleyen transgresyon siirecinde
(Alt-Orta Eosen-Oligosen) kiy1 morfolojisi, hidroligi ve deniz seviyesi degisimleri farkli
resif tipleri ile birlikte genis bir kiy1 karbonat kompleksinin bir arada depolanmasina yol
acmistir

222



C.U. JEOLOJI MUHENDISLIGI BOLUMU &
30. YILJEOLOJI SEMPOZYUMU @
25- 27 EKIM 2007

Eosen’de baslayan transgresyon zaman asamali olarak gelismistir. En erken evre
?Erken-Orta Eosen GB’da (Gok¢eada—Bozcaada), En ge¢ evre ise Erken Oligosen
KD’da (K1yikdy) gerceklesmistir.

Anahtar Kelimeler: Trakya havzasi, Sedimantoloji, Stratigrafi, Sogucak formasyonu
ABSTRACT

Tertiary unit starting from the south apron of Istranca Mountain covers wide range area
of the Thrace region and it is up to 9000 meters thick. The carbonate — dominated
succession aged middle Eocen-Oligocen, which is the subject of this study , should
separately disperse towards the north site of the Istranca Paleo high because of having
exposures in the Kiyikdy and Karaburun districts. The unit consists of thin clastic and
thick carbonate deposited on a shelf during transgression through this time interval
,which is divided in two stratigraphic unit, Koyunbaba and Sogucak Formation
respectively. The name of Sogucak was firstly applied for a subunit of Kirklareri
Formation (Holmes,1961). Whereas Unal (1967) only cited as Sogucak Limestones
without using name of formation. Subsequently, Kasar et al (1983,1987) and Stimengen
et al (1987) have been formally used the Sogucak Formation in their studies. Its type
section measured nearby Sogucak village shows a gradual contact with below unit,
Koyunbaba Formation (Holmes,1961). It can sometimes unconformably rest on the
basement rock in the some locations, lacking of the underlying unit of Koyunbaba
Formation. Sogucak Formation is gradually overlain by a shale —dominated unit called
Ceylan Formation, with the exception of the some locations (for instance Karaburun on
the cost of Black Sea) which denote discordantly relationship between two formation.
(Saking,1994).

With the aim of this studies, 14 stratigraphic sections were measured in the different
areas. They were sepereatly aged and named as following Okgular (Middle Eocene-
Oligocen), Vize (Middle Eosen), Kiyikdy 1 (Oligocen), Kiyikdy2 (Oligocen), Kiyikoy3
(Oligocen)  Kiyikoy4 (Oligocen), Tekedere  (Middle  Eocen-Oligocen),
Dolhandere(Middle Eocen-Oligocen) ,Sogucak Koyl (Middle Eocen-Oligocen),
Pinarhisar ( Middle Eocen-? Oligocen) , Erenler Kdyili (Middle Eocen), Gokceada
(Middle Eocen) ve Bozcaada (Lower- Middle Eocen).Within the areas, Dolhandere,
Sogucak, Vize and Kiyikdy (1-4) sections exhibit that Sogucak Formation directly
nonconformably rest on the basement rock. Other sections start with Koyunbaba
Formation, which is concordantly overlain by Sogucak Formation .

In the previous studies, age of the Sogucak formation was described as Upper Eocene in
the measured stratigraphic sections. However, age of this formation is found as Lower
Oligocene in this study. In addition, age of the formation which was described as
Middle Eocene in the Bozcaada is accepted as Lower-Middle Eocene in this study.

350 samples were systematically and randomly collected from the area of the above
sections. With the addition of field observations, the rock samples had been subjected to
thin section studies, leading to description of the facies characteristics and also defining
the different reefal types within the study area. Sogucak Formation is characterized by a
complex deposition of the reefal and coastal carbonates on shelf during transgression
ranging from Lower-Middle Eocene to Early Oligocene. It is developed as time-
transgressive, consequently, its deposition time is not unique. Also, coastal morphology,
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hydrology and sea-level changes caused formation of various reefal types and coastal
depositions during the long-stage transgression.

Transgression which began in the Eocene progressively developed in the study area.
The earliest stage occurred at the ?Lower-Middle Eocene time in the SW (Gokgeada-
Bozcada area), whereas the latest stage developed at the Lower Oligocene time in the
NE (Kiyikoy area).

Keywords: Thrace basin, Sedimentology, Stratigraphy, Sogucak Formation,
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Oren-Kultak Bolgesinin Langiyen Biyostratigrafisi

The Langhian Biostratigraphy Of The Oren-Kultak Region
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Bu c¢alismanmn amaci, Oren-Kultak bolgesinde kaba kirintili  tortullarin
biyostratigrafisinin olusturulmasidir. Calisma alanindan 1 adet 6l¢iilii stratigrafik kesit
alimmig ve bu kesit boyunca palinolojik 6rnekler ve memeli fosilleri derlenmistir. Tortul
istifin tabani bloklu kaba cakiltaglar1 ile baslar, ve dereceli olarak gri renkli kiltasi,
memeli fosilli, capraz katmanlanmali ¢akiltasi ve kumtaslaria geger. Istifin {ist boliimii,
bivalvia kavkili kumtaglar1 ve mercanh killi kirectaglarindan yapilidir. Memeli fosilleri
istifin  orta boliimiinden derlenmistir.  Anchitherium aurelianense  hippoides,
Ancylotherium (Metaschizotherium) fraasi, Tethytragus koehlerae, Gomphotherium
angustidens ve Brachypotherium brachypus memeli fosillerine gore tortullasmanin yasi
erken Orta Miyosen’dir (Orleaniyen/Erken Astarsiyen; MN5-6 sinir1). Ayrica Kultak
palynoflorast Schizaceae, Polypodiaceae, Cupressaceae, Quercus, Salix, Engelhardtia,
Cyrillaceae, Castanea, Sambucus, Sapotaceae, Ulmus, Pinus, Sequoia, Carya, Calamus
ve Engelhardtia cins ve tiirlerinden olusur. Tanimlanan bu palinofloraya gore, gri renkli
kiltaslar1 Langiyen yashdir ve bu sonu¢ memeli fosilleri ile elde edilen yas sonucu ile
uyumludur.

Kultak yoresine ait Orneklerin palinoflorasi, 1lik yaritropikal iklime isaret eden
polenlerin bollugu ile karakterize edilir. Ayrica, ¢alisma alanindan derlenen 6rnekler
Coexistence Approach programi ile analiz edilmistir ve Coexistence Approach sonuglari
sirastyla, yillik ortalama sicaklik (YOS) 16.3-21.3 °C, en soguk ayin ortalama sicakligi
(ESAOS) 5.5-13.3 °C, en sicak ayin ortalama sicakligi (ESAOS) 27.3-28.1 °C ve yillik
ortalama yagis miktar1 (YOYM) 887-1520 mm olarak belirlenmistir. Langiyen dénemi
icin, bu calismada elde edilen degerler Avrupa’ya ait Coexistence Approach analizi
degerleri (YOS: 16-18 °C, ESAOS: 9-13 °C, YOYM: 26-28 °C ve YOYM: 1100-1200
mm) ile karsilastirilmistir ve benzer degerler elde edilmistir.

Anahtar Kelimeler: Langiyen, Palinoloji, Paleoiklim, Coexistence Approach, Bati
Anadolu

Bu ¢alisma 104Y297 nolu TUBITAK projesi tarafindan desteklenmistir.

ABSTRACT

The aim of this study is to make a biostratigraphic analysis of coarse clastic sediments
in the Oren-Kultak area by means of palynomorphs and mammalians. In the study area,
a measured stratigraphic section was sampled-analyzed and palynological samples and
mammalian fossils were collected from this section. The lower part of these
sedimentary sequences starts coarse conglomerate with block and gradually passes the
gray claystone and conglomerate, sandstones which are cross-bedded with mammalian
fossils. The upper part of this section includes sandstones with bivalve- shells and marl
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with coral. Mamalian fossils were collected from the middle part of this sedimentary
sequence. According to the mamalian fossils such as Anchitherium aurelianense
hippoides, Ancylotherium (Metaschizotherium) fraasi, Tethytragus koehlerae,
Gomphotherium angustidens, Brachypotherium brachypus and Tethytragus koehlerae,
this sequence is of the early Middle Miocene age (the Oreleanian/Early Astarasian;
MN5-6 boundary). Besides, the Kultak palynoflora includes genus and species such as
Schizaceae, Polypodiaceae, Cupressaceae, Quercus, Salix, Engelhardtia, Cyrillaceae,
Castanea, Sambucus, Sapotaceae, Ulmus, Pinus, Sequoia, Carya, Calamus and
Engelhardtia. According to this defining palynoflora, gray claystones is of the Langhian
age and this result conforms with that of the mammalian age.

The palynoflora of Kultak region is characterized by the abundantly pollen which is
indicated warm subtropical climate. Additionally, samples which are collected from the
study area are analyzed by the Coexistence Approach Program and the results of the
analysis show that the mean annual temperature (MAT) is 16.3-21.3°C, the mean annual
coldest mound (CMT) 5.5-13.3 °C, the mean annual warmest mound (WMT) 27.3-28.1
°C and mean annual precipitation (MAP) 887-1520 mm, respectively. For the Langhian
age, Coexistence Approach analysis results of this study have been correlated with the
results of the Europe (MAT: 16-18 °C, CMT: 9-13 °C, WMT: 26-28 °C and MAP:
1100-1200 mm) and these results correspond to those of the Europe.

Keywords: Langhian, Palinology, Paleoclimate, Coexistence Approach, Western
Anatolia
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Haymana Antiklinalinin Sekans Stratigrafik Incelenmesinin Petrol Potansiyeline
Etkisi

Influence Of Sequence Stratigraphic Investigations On Oil Potential Of The Haymana Anticline

Mine Ferzan YALCINKAYA
Ankara Universitesi, Jeoloji Miihendisligi Boliimii ANKARA
mineyalcinkayal @hotmail.com.
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Haymana dolaylarinda yiizeylenen Ust Kretase yasli Haymana Formasyonu; seyl ve
kumtas1 ardalanmasindan olusmaktadir. Cokelme esnasindaki deniz seviyesi
degismeleri ile iliskili transgresyon ve regresyon sonucunda olusan sekans geligsmeleri,
Haymana Formasyonu i¢indeki rezervuar nitelikli kumtaglarinin petrol potansiyelini
etkilemektedir. Saha gozlemleri Haymana Formasyonunun alt kesimlerinin HST (High
System Tract), iist kesimlerinin ise LST (Low System Tract) sekanslarindan olustugunu
gdstermistir. Bu System Track degismeleri Haymana Antiklinalinin Ust Kretaseden
glinlimiize kadar tektonik kuvvetler etkisi altinda kaldigin1 gostermektedir. Haymana
Antiklinalinin tektonik gelismelerini sekans Stratigrafik verileri ile agiklamak amaciyla
KD - GB yonelimli antiklinalin dogu ve bat1 kanatlarinda kesitler 6l¢iilmiistiir. Saha ve
laboratuvar verilerinin degerlendirilmeleri neticesinde Haymana Antiklinalinin her iki
kanadinda farkli ¢cokelme ortamlarinin oldugu belirlenmistir. Parasekanslarla incelenen
fasiyes degismeleri Haymana Antiklinalinin kanatlarindaki rezervuar nitelikli
kumtaslarinin farkli petrol potansiyeline sahip oldugunu isaret etmektedir. Haymana
Antiklinali - Sekans Stratigrafi iliskileri ve petrol potansiyeline etkisi bu ¢alisma ile ilk
defa arastirilmis olmaktadir.

Anahtar Kelimeler: Haymana Antiklinali, Sekans, Parasekans, Transgresyon,
Regresyon

ABSTRACT

The Upper Cretaceous Haymana formation which crops out around the Haymana
consists of sandstone and shale alternations. Following sea level changes during the
deposition of this formation, the resulting transgressions and reggressions influenced the
oil potential of the reservoir sandstones. Field observations indicate that the lower
section of the Haymana formation contains HST (High System Tract) sequences, while
the upper section has LST (Low System Tract) facies. These system tract changes show
influence of tectonic forces on the Haymana anticline since Late Cretaceous time. In
order to examine the sequence stratigraphic evolution, sections are measured on the
flanks of NE - SN oriented Haymana anticline. Evaluation of field and laboratory results
showed different deposition conditions on the anticline's flanks. Parasequence studies
indicate different oil potential of reservoir units of Haymana anticline on both flanks.
The influence of Haymana anticline - sequence stratigraphy relationships on oil
potential have been evoluated for the first time with this study in Turkey.

Keywords : Haymana Anticline, Sequence, Parasequence, Transgression, Regression.
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Ivriz Kaynaginin (Konya-Eregli) Hidrojeoloji ve Hidrokimyasal Incelemesi

Hydrogeology and Hydrochemical Investigation Of Ivriz Spring(Konya-Eregli)

Giiler GOCMEZ' ve Alper KAYIRTMAZBATIR?
'Selguk Universitesi Miih.-Mim. Fakiiltesi Jeoloji Miih.Bsliimii.Konya
Baymndirlik ve Iskan Miidiirliigii. Konya
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Ivriz kaynagi Konya'nin 150 km dogusunda olup, kaynagin ¢evresinde Ust Permiyen-
Kuvaterner zaman araligini temsil eden sedimanter, volkanik ve ultramafik kayaglar
yiizeylemektedir. Dedekdy formasyonu (Ust Permiyen), Gerdekesyayla formasyonu
(Alt-Orta Triyas) ve Berendi kiregtaslari(Ust Triyas) temeli olusturmaktadir. Berendi
kirectaglarmin iizerine uyumsuzlukla Alihoca ofiyoliti (Ust Kretase), Giineydagi
formasyonu (Alt Paleosen),Halkapmnar formasyonu (Alt Paleosen-Orta Eosen),Tapir
formasyonu (Ust Eosen), Kurtulmustepe formasyonu (Ust Oligosen-Alt Miyosen) ve
Aktoprak formasyonu (Alt-Orta Miyosen) gelmektedir. Bunlarin iizerine ise Ust
Miyosen yashh Catkdy, Gelinkayalar1 ve Bestepeler formasyonlar1 uyumsuzlukla
gelmektedir. Tiim bu birimleri Kuvaterner yash Aliivyon ve yamag molozu ortmektedir.
Hidrojeolojik o6zellikleri acisindan Gerdekesyayla, Tapir ve Catkdy formasyonlari
gecirimsiz  birimlerdir .Formasyonlar igindeki fillitler ile killi, marnliseviyeler
gecirimsizligi olumsuz yonde, kumlu ¢akilli ve koglomeratik seviyeler ise olumlu yonde
etkilemektedir. Berendi kirectaslar1 kirikli ¢atlakli ve karstik olup kirik ve catlaklar
boyunca gelisen karstlagma kayagtaki ikincil gozenekliligi artirmaktadir..Sikilasmams
birimlerde porozite degeri % 16-35 permeabilite degeri ise 2,67.10 * -3,02.10™* m/s
arasindadir.

Inceleme alanindaki faylar KB-GD ve KD-GB dogrultuludur. Ivriz kaynag: Berendi
kiregtaslarindan bosalan karstik bir kaynak olup sicakligi 16° C debisi 11 m’/s pH' 6,8
Toplam sertligi 10,87 ve toplam mineral miktart 200 mg/1 dir. Debi degisim grafigine
gbre Subat-Haziran aylar1 arasi kaynagin beslenme donemi, Haziran-Kasim aylar1 arasi
ise bosalim dénemdir. Ivriz kaynak suyu Ca ‘lu, Mg’'lu, HCO; ‘lii sudur. .Piper
diyagramina gore 5. bdlgede yer almakta olup CaCOs It ve MgCOs 'l sular sinifindadir.
Langelier kalsiyum denge diyagramia gore ikarbonat c¢oziindiirebilen g¢iiriitiicii
ozellikte, icilebilme diyagramima gore ise devamli igilebilen iyi kalitede sular
simifindadir. Kaynaktan bosalan su ivriz barajinda toplanarak i¢gme-kullanma suyu
olarak kullanildig1 icin kaynak ¢evresi her tiirlii kirlenmeye karst koruma altina
almmalidir. Kaynaklar ¢evresinde korumaya yonelik birbirini g¢evreleyen kusaklar
seklinde 3 koruma zonu Onerilmistir. Her zon i¢inde yer alan kirletici unsurlar
degerlendirilerek korumaya yonelik 6nlemler belirlenmistir.

Anahtar Kelimeler: Karstik kaynak, Ikincil gdzeneklilik, koruma zonu, Halkapmar
Formasyonu, fay.

ABSTRACT

The Ivriz Spring is 150 km far away from Konya. The sedimantary, volcanic and
ultramafic rocks are cropping out near the spring and their ages interval of Upper
Permian and Quaternary. The Upper Permian-aged Dedekdy formation, the Lower-
Middle Triassic Gerdekesyayla formation and Berendi limestone all belonging to form
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the basement. The Dedekdy formation is the oldest unit of the investigation area. Upper
Kreatese aged Alihoca ophiolite, Lower Paleosen aged Guneydagi formation, Lower
Paleosen - Middle Eosen aged Halkapinar formation, Upper Eosen aged Tapir
formation, Upper Oligosen - Lower Miosen and Lower-Middle Miosen aged Aktoprak
formation unconformably overlies the Berendi limestone. Upper Miosen aged Catkoy,
Gelinkayalari and Bestepeler formations are unconformably overlies the Aktoprak
formation. Quaternary aged Alluvium and talus deposits at the top.

Gerdeskesyayla, Tapir and Catkoy formations impermeable units for hydrogeological
properties. Phylittes which in formations and clayey, marly levels are positive influence,
sandy, gravelly and conglomeratic levels are negative influence for permeability.
Berendi limestones are faulty, with cleavage and karstic. Karsting which progressed
along faulty and cleavage is increasing secondary porosity. Porosity value is %16-35,
permeability value is 2,67.10 *-3,02.10™ m/s in not tighten units.

The faults directions are NW-SE and NE-SW in investigation area. Ivriz spring is a
karstic spring which discharged to Berendi limestones. This springs temperature is 16°
C, debite is 11 m3/s, pH is 6,8, total hardness is 10,87 and total mineral quantity is 200
mg/l. Between February - July is charge period, Between July-November is discharge
period for Debit change graphic. Ivriz spring water is with Ca, Mg, HCOs. This waters
are in Sth area for Piper diagram and its class is water with CaCO; and MgCOs3, This
waters are carbonate solubizing and decomposer water for Langelier calsium balance
diagram and are good quality and continious drinkable waters class for drinkability
diagram. This waters which discharge to spring is collecting Ivriz barrage and using
drinking-using water. Therefore, spring area is protect for every kind of pollution. 3
protection areas are suggested for protect to spring. Polluter components which to be
found in every protection zone are examined and determinate measure aimed at protect.

Keywords: Karstic spring, secondary porosity, protection zone,Halkapinar formation,
fault
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Diizaga¢ Kuvarsitlerinin (Kozan-Adana) Cam Sanayinde Kullamlabilirliliginin
Arastirilmasi

The Research Of Usability In Glass Industry Of Diizaga¢ Quartzite Deposits (Kozan-Adana)

Nil YAPICI', Mesut ANIL' ve Cengiz YETI$?
!Cukurova Universitesi. Miih. Fak. Maden Miih. Bil. ,Adana
2Cukurova Universitesi Miih. Fak. Jeoloji Miih. B6l. Adana
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Bu caligmanin amaci Adana M35 c4 paftasinda yer alan ve bdlgede Safaktepe
formasyonu igerisinde ylizlek veren kuvarsitlerin cam sanayiinde kullanilabilirliliginin
arastirilmasi olusturur. Belirtilen amaca erismek i¢in, Camis Madencilik A.S.ne
ruhsatlanmis alan1 da igine alacak sekilde yakin c¢evrenin ayrintili jeolojik incelemesi
yapilmis ve ruhsat sahasindan alinan kayac¢ Orneklerinin sedimanter petrografik
incelemeleri gerceklestirilmis ve kuvarsitin formasyon igerisindeki konumu ortaya
konmustur. Safaktepe formasyonu, bolgede dolomit, kirectas1 ve yer yer oldukca kalin
katmanli kuvarsit arakatmanhdir. Formasyonu ifade eden kuvarsit, kiregtast ve yer yer
dolomit birbiri ile gecislidir. Taban kesimlerinden baglayip iist kesimlere kadar orta-
kalin katmanli olarak gozlenen kuvarsit diizeyi, ayrismis yiizeyi acik gri, tane kirik
ylizeyi bej, kirli beyaz, ince-orta kristalen kuvars taneli, seyrek demirli, %1’den az opak
mineralli, belirgin orta-kalin tabakali, yer yer belirgin laminalidir.

Yarikantitatif element analiz sonuglarina gore kuvarsit bilesiminde bazi1 elementlerin
bilesimleri; SiO; % 92, ALO; %4,5, Fe,03 %0.31, MgO %1.9, Nay0 %0.07 olarak
belirlenmistir. Daha sonra 6rnekler yiliksek alan siddetli manyetik ayiricidan gecirilmis
ve bilesimlerin; SiO, % 97, AlL,Os % 1.8, Fe;O3 % 0,24, MgO %0.6, Na,0 % 0,05
olarak degistigi gozlenmistir. Numunenin %90°1 d(0.90), %50’ si d(0.50), %10’u
d(0.10), boyut araligindan ge¢mis ve bunlara ait boyut dagilim egrisi ¢izilmistir.
Sonu¢ olarak, Diizaga¢ kuvarsit yataginin cam sanayinde istenen (SiO >%96,
Fe,03<%0.4, Al,O3<%?2) standartlara manyetik ayiricidan sonra uygun oldugu
anlasilmistir. Diger yandan basit bir zenginlestirme islemi (yikama) sonucunda bile
ocaktan ¢ikarilan kuvarsitin cam sanayinde pencere tipi cam iiretiminde kullanilabildigi
goriilmektedir.

ABSTRACT

The main aim of this study is to research usability of quartzite in glass industry, mostly
seen on Safaktepe formation in Adana M35 c4 map. However, the detailed geological,
sedimentologic and petrographic rock investigations have been made in Camis Mining
Co. licensed area and quartzite position in formation has been clearly determined.
Safaktepe Formation have dolomite, limestone and rare thick layer of quartzite beds in
this region. Quartzite, limestone and rare dolomite units have crossing upwards between
each other. In this study area Quartzite unit are mainly medium to thick bedded,
sometimes laminated, ligt gray-beige coloured, fine-medium quartz grained, rare Fe,O3
and less than 1% opaque minerals from bottom to top.

According to results of semi quantitative element analysis, some elements in quartzite
are given below; SiO, % 92, Al,Os %4.5, Fe,O;3 %0.31, MgO %1.9, Na,O %0.07.
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Later, samples have conducted with high violence magnetic separator and the results
have observed; SiO; % 97, Al,O3 %1.8, Fe,03 %0.24, MgO 9%0.6, Na,O %0.05. % 90
of samples have sieved in d(0.90), %50 of samples sieved in d(0.50) and at last % 10 of
samples have sieved in d(0.10) grain size. Also, grain size curve of these results have
been drawn.

As a result, Diizagac quartzite deposit may have been reached the available standards
(S102 >% 96, Fe,03 <%0.4, Al,0O3 < %2) in glass industry after conducted with magnetic
separator. On the other hand, It is seen that this quartzite type could be use to produce
window glass by making only simple mineral processing like washing on raw material
in glass industry.
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Marmara Havzas1 Mollusk Kabuklarinin Mineralojik Ozellikleri Ve Yapisal
Bilesimleri

Mineralogic Feature And Structural Components Of The Marmara Sea Mollusc Shells

Saday Azadoglu ALIYEV', Ali SARI?, D. Banu KORALAY?
! Ankara Universitesi Bilim ve Teknoloji Arastirma ve Uygulama Merkezi, 06100, Tandogan-Ankara
?Ankara Universitesi Miihendislik Fakiiltesi Jeoloji Miihendisligi Béliimii., 06100, Tandogan-Ankara
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Yapilan bu ¢alismada, Giiney ve Gilineybatt Marmara denizi dip pelesipod ve
gastropod mollusk kavkilarinin mineralojik yapisi incelenmistir. Mollusk kavkilarini
olusturan organo-mineral tabakaciklar degisik renk tonlar1 ile belirgindirler.
Degisik renklerdeki mevsimsel tonlarin olusumu ortamin organik madde ve kil
miktartyla  iligkilidir. Bu mevsimsel tabakalar organizmalarin yasinin
belirlenmesinde kullanilabilmektedir. Mollusk kavkilarinin kompozisyonlar1 aragonit
ve kalsitin mineral modifikasyonlarindan olusmaktadirlar. Bu modifikasyonlara
kavkinin kristal yapisinda icine yerlesen Ca, Mg, Sr, Ba, Fe, Pb, Zn elementleri sebep
olmaktadir. Incelenen kavkilarin mineralojik bilesimi en yaklasik olarak % 98
aragonitten ve % 2'i ise aragonit ve kalsitin karisimindan olugmaktadir.

Anahtar Kelimeler: Biyojenik, fauna, mineraloji, izomorf karigim, modifikasyon,
Mollusk, Marmara Denizi, Pelesipod, Gastropod

ABSTRACT

Mineralogic composition of mollusc, pelecypod and gastropod shells in South and
Southwestern Marmara Sea were investigated. Mollusc shells which have been
composed of the organo-mineral layers shows different colors. Seasonal changes
colours represented by different colors are related to organic matters and clay contents
of the environment. These layers can be used to determine age of the organisms.
Mollusc shells composed of different mineral species include carbonate minerals such
as aragonite and calcite. Ca, Mg, Sr, Ba, Fe, Pb, and Zn elements have incorporated into
crystal structure of these minerals. Mineralogic composition of the investigated shells
consist of the 98 %wt aragonite and 2 %wt mixed of the aragonite and calcite.

Keywords: Biogenic, fauna, mineralogy, isomorph mixture, modification, Mollusc,
Pelecypod, Gastropod
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Eksik Yorumlanan Tarihsel Deprem Kayitlari: Antakya Ve Cevresinin
Depremselligi

Deficient Interpreted Historical Earthquake Records: Seismicity Of Antakya And Vicinity

Volkan KARABACAK', Erhan ALTUNEL've H. Serdar AKYUZ?
'Eskischir Osmangazi Universitesi, Mith. Mim. Fak., Jeoloji Miih. Boliimii, Eskisehir
*[stanbul Teknik Universitesi, Maden Fak., Jeoloji Miih. Béliimii, Istanbul

karabacak@ogu.edu.tr
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Tarihsel ¢aglar boyunca 6nemli bir koridor olan Amik Ovasi ve g¢evresinde yerlesik
yasam tarihi M.O. 6000°li yillar 6ncesine dayanmaktadir. Onemli aktif fay zonlari
etkisindeki bolgede, M.O. 3. yy.’da Antioch (modern Antakya) ve daha giineyindeki
Selucia (modern Samandag) antik kentlerinin kurulmasindan sonra, makrosismik
olaylarin bilgileri giivenilir olarak kaydedilmistir. Tarihsel kaynaklara gére Antakya ve
cevresinde 40’1n {lizerinde yikici deprem meydana gelmistir. Bu depremlerden 21 tanesi
Antioch, 8 tanesi ise Selucia antik kenti yerlesim merkezine denk diismektedir.

Yapilan ayrintili arazi gozlemlerinde, Antakya-Samandag arasindaki bolgede bu
makrosismik aktiviteyi yansitacak herhangibir yiizey faylanmasi izine rastlanilmamistir.
Tarihsel deprem kayitlarinin paleosismolojik, jeomorfolojik ve arkeosismolojik verilerle
birlikte degerlendirilmesi sonucu 526, 859, 1408 ve 1872 depremlerinin Antakya’nin
dogusundaki Hacipasa Fay1, 1822 depreminin ise Amik Ovasi kuzeyindeki Karasu Fay1
boyunca meydana geldigine iliskin kanitlar elde edilmistir. Bu sonuglar, tarihsel
deprem kayitlariin aktif sismojenik zonlar1 degil, tarihsel caglarda yikici deprem
hasarlarindan etkilenen biiyiik yerlesim yerlerini isaret ettigini géstermektedir.

Anahtar Kelimeler: Tarihsel deprem kayitlari, Depremsellik, Antakya
ABSTRACT

Settled-life history goes back of 6000 B.C. around the Amik Basin which is an
important corridor through the historical ages. After being founded of Antioch (modern
Antakya) and Selucia (modern Samandag) ancient cities in the 3" century B.C.
historical earthquakes have been recorded reliably in the region where are active fault
zones. According to historical earthquake catalogues, there are more than 40 large
historical earthquakes around Antakya. 21 of these earthquakes focused on Antioch and
8 of these focused on Selucia ancient cities.

Detailed field investigations show that there is no evidence for surface faulting which
indicates macroseismic activity. Comparing historical earthquake records with
paleoseismological, geomorphological and archeoseismological data show that 526,
859, 1408 and 1872 earthquakes took place on the Hacipasa Fault towards east of
Antakya and 1822 earthquake took place on the Karasu Fault towards north of the Amik
Basin. Acquired data show that historical earthquake records indicate great ancient
cities which were affected destructive earthquakes through the historical ages, not active
seismogenic zones.

Keywords: Historical earthquake records, Seismicity, Antakya
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Diisey Elektrik Sondaj (DES) Yontemi ile Harlek (Kiitahya) Jeotermal Alaninin
Arastirilmasi

Exploration of the Harlek (Kiitahya) geothermal field by using vertical electrical sounding
(VES)

Hatice KARAKILCIK' Ulvi Can UNLUGENC', Aysegiil KOPACLI', Ahmet HASIMOGLU?
1Cukurova Universitesi Miih.Mim.Fak. Jeoloji Boliimii, Adana.
*Kiitahya Belediye Baskanlig1 imar Isleri Miidiirliigii, Kiitahya.
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Hidrojeolojik ve jeortermal alanlarin arastirilmasinda biiyiik dl¢lide elektrik rezistivite
calismalar1 uygulanmaktadir. Rezistivite dlgiimlerinde, yere yapay akimlar verilmekte
ve daha sonra bu akimdan kaynaklanan potansiyel farklar1 oOlgiilmektedir. Harlek
(Kiitahya)’te jeotermal kaynaklarin en uygun yeri ve derinligi diisey elektrik sondaj
uygulamalari ile belirlenmistir. Ozellikle dogru akim (DC) elektrik teknikleri icerisinde
en Onemlilerinden bir taneside diisey elektrik sondajdir (DES). Arastirma sahasindaki
29 adet DES verilerinin yorumlanmasinda, Schlumberger elektrod acilimi ile s1ig DC
rezistivite Ol¢iimleri kullanilmistir. Kullanilan elektrot araligi, AB/2=9 m ile 750 m
arasindadir. DES’de, tabakalanmay1 belirlemek i¢in genellikle logaritmik elektrot aralig:
dagilimiyla bir orta nokta civarinda elektrot araliginin arttirilmasi ile yapilmaktadir.
Calisma alaninda diisiik rezistiviteli bir ka¢ anomali belirlenmistir. Bu alanlarin
rezistivitesi 10 ohm-m den kiicliktlir. Ciinkii diisiik rezistivite degerlerine, yogun
hidrotermal kil degisimi ile birlikte gozenekli kayaglar icerisindeki kismen yiiksek
sicakliktaki (>100°C) tuzlu jeotermal akiskanlarin sebep oldugu tahmin edilmektedir.
Schlumberger Olgiilerinin goriiniir rezistivite degerlerinden hazirlanan AB/2= 50 m, 100
m, 200 m, 300 m, 500 m ve 700 m seviyelerini yansitan es rezisivite haritalari
hazirlanmistir.  Bunun sonucunda ilk 250 m igerisinde en belirgin farklilik 10 ohm-m
konturu ile smirli zonlarin varhigidir. Bu zonlar yiizeyden derine dogru gidildikg¢e
daralmakta ve tek bir alan olarak goriilmektedir. iletken olan Neojen birimlerinin bu
zonlar olusturdugu diisiiniilmektedir. Ozellikle, kaynagin dogu ve giiney yakinlarinda
olusan diisiik rezistiviteli zonda sicaklik etkisinin varligi belirgindir. Rezistivite
degerlerine gore inceleme alaninda batiya dogru gidildikge ofiyolit birimlerinin
kalimligimin arttigr gézlenmektedir. Ofiyolit biriminin jeoelektriksel verileri arastirma
sahasinin bazi boliimlerinde normalden biraz daha yiiksek 1s1 akisina sahiptir. Jeofizik
arastirmalarin sonucunda, inceleme alaninda iki adet kuyu yeri se¢ilmistir.

Anahtar Sozciikler: jeotermal arastirma, rezistivite, jeotermal kaynaklar, diisey
elektrik sondaj, bat1 anadolu

ABSTRACT

Geo-electric resistivity studies are widely applied in hydrogeological and geothermal
field surveys. The resistivity measurement is conducted by injecting artificial currents
into the ground and then measuring the potential difference resulting from the current.
Vertical electrical soundings (VES) were applied at Harlek (Kiitahya) to delineate the
most likely location and depth of the geothermal resource. One particularly important
group of DC electrical techniques is that of vertical electrical sounding (VES).
Interpretation of 29 VES soundings was assisted by the use of shallow DC resistivity
measurements with a Schlumberger array. Using electrode spacing started from AB/2 =
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9 m up to 750 m in a successive steps. VES involves increasing the electrode
separations around a mid-point, usually with a logarithmic electrode separation
distribution, in order to find the layering of strata. Identified several low resistivity
anomalies at study area. Small areas of relatively low resistivity (<10 ohm-m) were
found. Because, the low resistivity values are inferred to be caused by saline geothermal
fluids of relatively high temperature (>100°C), within porous rocks, and associated with
intense hydrothermal clay alteration. Equal resistivity maps, which reflect AB/2= 50 m,
100 m, 200 m, 300 m, 500 m ve 700 m levels, was prepared from the values of
Schlumberger appearance resistivity measurements. According to these maps, in the
first 250 m the most evident difference is the presence of the limited with 10 ohm-m
contour zones. These zones appear relatively getting narrower from top to bottom and
seen as a unique area. It is taught that conductive Neogene units form these zones.
Particularly, in the low resistivty zones to the near eastern and southern of source area
presence of temperature activity is clear. Resistivity data shows that thickness of the
ophiolitic rocks are observed getting thicker to the west of the investigated area.
Geoelectrical data in some area where ophiolitic rocks observed have higher
temperature conductivity than normal temperature levels. According to the geophysical
survey results and considering the lineament distribution and geographical aspects also,
we selected two test well sites.

Keywords: geothermal exploration, resistivity, geothermal resources, vertical electrical
sounding, western Anatolia
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Orta Anadolu’da (Corum Bolgesi ve Sivas Havzasi) Orta Miyosen Donemine Ait
Paleoiklimsel ve Paleovejetasyonal Bulgular

Palaeoclimatic and Palaeovegetational Investigations For The Middle Miocene Time In Central
Anatolia (Corum Region and Sivas Basin)
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0z

Bu calismada, Corum bolgesi ve Sivas havzasmmin Neojen yash komiir igerikli
tortullarinin palinostratigrafisi belirlenmis ve 2 sporomorf toplulugu tanimlanmistir.
Corum boélgesi ve Sivas havzasina ait sporomorf toplulugu A, Schizaceae, Ulmus,
Pinus, Cupressaceae, Taxodiaceea, ltea, Engelhardtia, Rhamnaceae, Sparganiaceae,
Castaneae, Cyrillaceae, Oleaceae, Rhus, Fagaceae, Quercus, Carpinus, Pterocarya,
Tilia ve Reevesia ile karakterize edilir ve erken-orta Serravaliyen yasini yansitir. Sivas-
Vasiltepe bolgesine ait sporomorf toplulugu B, Pinus, Cycadaceae, Ulmus, Poaceae,
Sparganiaceae, Compositae, Umbelliferae, Chenopodiaceae, Platycarya, Geranium,
Ephedraceae igerir ve en erken Tortoniyen yaslidir.

Erken-orta Serravaliyen Miyosen dénemine ait sporomorf toplulugu A, tortullasmanin
yar1 tropikal iklimi kosullar1 altinda gerceklestigini yansitmaktadir. Calisma alanindan
derlenen 6rnekler Coexistence Approach (CA) programinda analiz edilmis ve sporomorf
toplulugu A’ya ait CA sonuglart sirasiyla; Yillik Ortalama Sicaklik (YOS) degerleri 18—
19.15 °C, En Soguk Ay Ortalama Sicaklik degeri (ESogA) 3.8-9.75 °C ve En Sicak
Aym Ortalama Sicaklik degeri (EsicA) 24.7-27.7 °C elde edilmistir. Yillik Ortalama
Yagis Miktar1 (YOY) genelde yiiksek degerlerdedir. Yillik Sicaklik Ampliitiidi
degerleri (YSA) vejetasyon ve palaeotopografyaya bagl olarak degismistir. Erken-orta
Serravaliyen dénemi boyunca veya siiresince (periyodu boyunca), Corum bolgesi ve
Sivas havzasina ait orneklerde EsogA ve YAS degerlerinin yiiksek olmasi, yiiksek
palaeotopografik kosularin bir sonucu olmalidir. En erken Tortoniyen déneminde Sivas
bolgesinden tanimlanan sporomorf toplulugu B’ye ait CA sonuglar1 (YOS 19°C, ESogA
9.4°C, ESicA 27.7°C, YOY 1187-1574 mm ve YSA 18.3°C) iliman iklim kosullarinin
varligini karakterize etmektedir.

Palinolojik wveriler, erken-orta Serravaliyen periyodu boyunca, Corum bdlgesinde,
oldukga yiiksek daglarla ¢evrelenmis golsel bir ortamin varligini diisiindiirmektedir.
Corum ve Sivas bolgelerinde, en erken Tortoniyen donemine ait paleovejetasyon, erken-
orta Serravaliyen periyodunun paleovejetasyonuna benzerdir. Ancak en erken
Tortoniyen doneminde agik alanlar biraz daha genislemis olmalidir.

Anahtar Kelimeler: Miyosen, Paleoiklim, Coexistence Approach Ydntemi, Orta
Anadolu

ABSTRACT
In this study, palynostratigraphy of the Neogene coal bearing sediments in the Corum

region and Sivas basin has been carried out and two sporomorph associations have been
defined. The sporomorph association A of the Corum region and Sivas basin is
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characterized by Schizaceae, Ulmus, Pinus, Cupressaceae, Taxodiaceea, lItea,
Engelhardtia, Rhamnaceae, Sparganiaceae, Castaneae, Cyrillaceae, Oleaceae, Rhus,
Fagaceae, Quercus, Carpinus, Pterocarya, Tilia, Reevesia and this sporomorph
association is the early-middle Serravalian age. The sporomorph association B of the
Sivas-Vasiltepe region contains Pinus, Cycadoceae, Ulmus, Poaceae, Sparganiaceae,
Compositae, Umbelliferae, Chenopodiaceae, Platycarya, Geranium, Ephedracea and
this association is the earliest Tortonian age.

The sporomorph association A of the early-middle Serravalian age suggests a
subtropical climate. Samples of collected from the study area have been analyzed by the
Coexistence Approach program and the Coexistence Approach (CA) results of the
sporomorph association A; mean annual temperature (MAT) 18-19.15 °C, the mean
annual coldest mound (CMT) 3.8-9.75 °C and the mean annual warmest mound (WMT)
24.7-27.7 °C. Generally the mean annual precipitations (MAP) are high values. The
mean annual range of temperatures (MART) values change in related to the vegetation
and palaeotopography. During the early-middle Serravalian, increases of the MART
values in samples of the Corum region and Sivas basin indicate high palaeotopographic
conditions. The sporomophs association B indicates warm temperate climatic condition
which is characterized by the CA results of the sporomophs association B the MAT
19°C, the CMT 9.4°C, the WMT 27.7°C, MAP 1187-1574 mm and MART 18.3°C
respectively.

Based on the palynological data, during the early-middle Serravalian period, existence
of a lacustrine environment which is surrounded by mountains this lake can be proposed
for the Corum region. In the earliest Tortonian age, the palacovegetation resemble to the
palaeovegetation of the early-middle Serravalian age. However, open vegetation areas
become wide spread during the earliest Tortonian period.

Keywords: Middle Miocene, Palacoclimate, Coexistence Approach Method, Central
Anatolia
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