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ABSTRACT

The use of predictive models in rock engineering and engineering geology is an important issue. However,
the simple and multivariate linear regression techniques are being traditionally employed in these areas. In
addition to these techniques, in recent years, the use of fuzzy inference systems and artificial neural networks
began to be used. The purpose of this study is to construct some predictive models to estimate the uniaxial
compressive strength of some clay-bearing rocks from their slake durability indices and clay contents. For
this purpose, the simple and nonlinear multivariable regression techniques and Mamdani fuzzy algorithm are
considered. To increase the accuracy of the Mamdani fuzzy inference system, the weighted if-then rules were
extracted. For comparison of the predictive performances of the models, the statistical performance indices
(Root Mean Square Evror and Variance Account For) were calculated and the results were discussed. Good
cross-correlations between the predicted and experimentally determined uniaxial compressive strength of the
control data for both prediction models were obtained. When compared the performance indices, these
indices revealed that the fuzzy inference system has slightly higher prediction and generalization capacities
than the multivariable nonlinear regression equation. This was mainly due to the flexible and transparent
structure of the rule-based fuzzy model. It is possible to define the complex systems by membership functions
and fuzzy “if-then” rules in fuzzy inference system. This flexibility provides an advantage to the fuzzy
inference systems when compared with the multivariable nonlinear regression model. Moreover, the fuzzy
inference system constructed in the present study can be used by expert opinion.

Keywords : clay-bearing rock, uniaxial compressive strength, fuzzy inference system, nonlinear multivariable
regression.
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Kaya Malzemesinin Kimyasal Ayrisma Durumunun Belirlenmesi i¢cin Yeni
Yaklasimlar

New Approaches for the Determination of Chemical Weathering State of Rock
Materials

Sener CERYAN ve Nurcihan CERYAN

KTU Giimiishane Miihendislik Fakiiltesi Jeoloji Miihendisligi Béliimii, 29000 Giimiishane
ceryan6!@hotmail.com
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Kayaglarin kimyasal ayrismas1 kayag-su etkilesimi ile olusmaktadir. Ayrisma boyunca, jeokimyasal
olarak hareketli elementler (alkali ve toprak alkali elementler) kolayca kimyasal olarak yikanirlar. Diger
taraftan, geriye kalan elementler atmosferdeki bilesenlerle birlikte yeni mineralleri meydana getirirler.
Onceki ¢aligmalarda, bu kimyasal degisimi sayisal olarak ifade etmek i¢in degisik yontemler bulunmaktadir.
Bunlardan ikisi kimyasal ayrisma indeksleri ve Pdalga hizmnin kullanilmasidir.

Kimyasal ayrisma indekslerinin formiiliize edilirken esas alinan dayanak; kimyasal elementlerin
davranmiglarimin biitiiniiyle ayrigma derecesi tarafindan kontrol edilmesidir. Onceki calismalarda, kaya
malzemesinin kimyasal ayrisma durumunun tanimlanmasinda kullanilan indekslerden hi¢ biri kimyasal
ayngma sireglerinin tiimiinii dikkate almamaktadir. Bu ¢aligmada, kimyasal yikanma ve yeni mineral
olusumundan olusan tiim i kimyasal ayrisma siiregleri dikkate alnarak olusturulmug i¢ yeni kimyasal
ayrisma indeksi agiklanacaktir. Bunlar; kimyasal yikanma indeksi (CLI), kimyasal ayrisma iiriinii indeksi
(CWPI)ve toplam kimyasal ayrisma imdeksidir (TCWI).

P- dalga hiz ol¢limii, Grseleyici olmayan testir ve bu ol¢iim kolayhkla uygulanabilir ve
tekrarlanabilirdir ve ilgili 6zelligin degisimine duyarlidir. Bu nedenle, P dalga hizi kayaglarin ayrisma
derecesinin  tamimlanmasinda, miihendislik §zelliklerinin  ve aynigabilirligin  tahmininde siklikla
kullanilmaktadir. Ayrica, kayag yapici minerallerdeki P dalga hizi bu minerallerin ayrigma triinlerindekinden
biiyiiktir. Kimyasal ayrismanim ilerlemesi sonucu ayrisis mineral/saglam mineral oram artifinda kayacin
bosluk ve kirik igermedigi durumdaki P dalga hizi azalacaktir. Bu nedenle, kaya malzemesinin kimyasal
ayrigma durumunun tanimlanmasinda P dalga hizinin kullanilabilecegi séylenilebilir. Bu calismada verilen
indeksler, Kiirtiin granidiyoriti'nde (KD Tiirkiye) segilen ayrismaprofillerinde kaya malzemesinin kimyasal
ayrisma durumunun belirlenmesi i¢in uygulanmustir.

Anahtar Kelimeler: Kimyasal Ayrisma, Ayrisma Indeksleri, P-dalga hizi, Granodiyorit

ABSTRACT
The chemical weathering of rock proceeds by water-rock interaction. During the weathering geochemical
mobile elements, alkali and alkali-earth elements are easily leached from rocks. On the other hand. the
residual elements with components from the atmosphere form new minerals. To define the chemical changes
numerically due to weathering, it is possible to find various methods in the literature. Some of them are the
chemical weathering indices and the using of Pwave velocity.
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The principal assumption in formulating chemical weathering indices is that the behavior of chemical
elements is controlled solely by the degree of weathering. The chemical indexes in the literature which use to
characterize the chemical weathering do not consider all the chemical weathering processes. In this paper,
the new chemical indices, which consider all the chemical weathering processes which are leaching and new
mineral forming, are explained. This indices are chemical leaching index (CLI), chemical weathering
product index (CWPI) and total chemical weathering index (TCWI).

The P- wave velocity measurement is a non-destructive test, and this measurement is applied do easily, and
to repeat and be sensitive to the change of the related properties. For this reason, P wave-velocity is
frequently used for defining the weathering grades, predicting the engineering properties of the weathered
rocks and weatherability of rocks. In addition, P-wave velocity in rock-forming minerals is greater than one
in the weathering products of these minerals. P-wave velocity in the rock which would have lacked pores and
fissures is decreases with the ratio of weathered mineral/ fresh mineral increases as a result of the
enhancement of the chemical weathering. For this, it can be said that P wave-velocity may be used to
determination of chemical weathering state of rock materials.

These indices given in this study are applied on the selected weathering profiles in the Kiirtiin granodiorite,
NE Turkey, for the estimation of the states of chemical weathering of rock materials

Key words: Chemical weathering, Weathering indices, P-wave velocity,, Granodiorite
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Isparta Volkanik Zemini Cokme Potansiyeli

Collapse Potential of Isparta Vulcanic Soils

Mahmut MUTLUTURK', Tevfik ISMAILOV*, Vijdan BALCI**

* Siileyman Demirel Universitesi Mithendislik Mimarlik Fakiiltesi Jeoloji Miihendisligi Béliimii
**Jemas Ltd. Sti.Ankara
mutlu@mmf.sdu.edu.tr
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Cokme 16s ve 16s benzeri zeminlerde goriilen bir deformasyon ¢esididir. Biinyesine su alan zemin, kendi
agirh@r yada ilave yiik etkisi ile daneler arasindaki bagin hizli bir sekilde bozulmasi ile ¢oker. Cokmeye
neden olan ana etken, zeminin yiiksek bosluk oranina bagh bosluklu dokusu ve diisiik kuru birim hacim
agirhigidir. Doygun hale gelen bir zeminin ¢okmeye egiliminin olup olmadig1 nispi ¢okme katsayisi (gg;) ve
hangi basing altinda ¢okmeye baslayabilecegi gosteren baglangic ¢okme basinci (Pgy) ile belirlenmektedir.
Laboratuvarda orselenmemis numunelerden yapilan deneysel ¢alismalar ile belirlenen g ve Ps; ¢okme
potansiyelinin belirlenmesinde 6nemli gostergeleri olusturmaktadir.

Isparta ovasinda yer alan silt ve siltli kum 6zelligindeki volkanik zeminlerin baz1 seviyeleri yiiksek bosluk
orant (e=0.74-0.86) ve diisiik kuru birim hacim agirhiklari (ys=13.4-14.1 kN/m’) ile ¢okme davramsi
gosterebilecek bir dokuya sahiptir. Bu nedenle, Isparta Ovasi volkanik zeminlerinin ¢okme potansiyeli
arastirma konusu olarak seg¢ilmistir.

Yapilan ¢aligmada, volkanik zeminlerin siltli kum seviyelerinden alinan 6rselenmemis numuneler
kullamlmistir. Deneysel ¢alismalarda oedometre yardimu ile tek ve ¢ift egri yontemi kullanilarak g5, ve P,
belirlenmeye ¢aligilmigtir. Numunelerin oedometre cihazinda dogal, doygun ve 300 kPa kadar dogal ve 300
kPa dan sonra doyurularak ytiklemeleri iig set halinde yapilmustir. Deneysel ¢alisma sonuglarina gére Isparta
ovast volkanik zeminlerinin 300 kPa basing i¢in 0.01 < &g, < 0.06 Zayif Céken Zemin, baslangig ¢okme
basincinin 80 < Pg, < 100 kPa oldugu belirlenmistir. Bu sonuglara gére, Isparta Ovasi volkanik zeminlerinin
zay1f ¢6kme potansiyeline sahip oldugu ve 80 kPa nin lizerindeki basinglarda doygun hale gelmesi halinde
¢okme davranigi gosterebilecegi anlagilmigtir.

Anahtar Kelimeler: Cokme potansiyeli, volkanik zemin

ABSTRACT

Collapse is a kind of deformation which is seen in loess and loess like soils. Soil which absorbs water
collapses with its own weight or extra load with fast break down of tie between particles. The main reason
Jor collapse is porous textures with high void ratios and relatively low dry densities. Determination of lean to
collapse of saturated soil has been performed by using coefficient of relative collapse (gs;) and initial
collapse pressure (Ps;) which is the point of starting collapse pressure. g5y and Ps; which are determined
with experiments carried out in the laboratory with undisturbed samples are important indicators to
determine collapse potential.

Some levels of volcanic soils which look like silt and sand with silt in Isparta Plain with high void ratio
(e=0.74-0.86) and low dry density (y;=13.4-14.1 kN/m’) has a texture of collapse behavior. Therefore,
collapse potential of Isparta Plain has been chosen as a research subject in this study.

In this study, samples which are collected from sand levels with silt of volcanic soils are used. &g, and Py,
values are determined by using single and dual curve method with odometer in experimental studies. Samples
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are loaded to odometer in three sets as natural, saturated, natural until 300 kPa and saturated after 300 kPa.
According to results of experimental studies, it is determined that Isparta Plain volcanic soils are weak
collapse soils for 300 kPa with 0.01 <eg < 0.06 and initial collapse pressure of 80 < Pg, <100 kPa.
Therefore, Isparta Plain volcanic soils have weak collapse potential and it is seen that they will show a
collapse behavior after pressure of 80 kPa if they are saturated.

Keywords: Collapse potential, vulcanic soil
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Yapitag1 Olarak Kullanilan Kiregtasi Bloklarmmin Bozunmaya Bagh Fraktal Boyutlarinin Degisiminin
Incelenmesi

Investigation Of Fractal Dimensions Of Limestone Blocks Used As Building Stone Depending On
Weathering

Kivan¢ ZORLU

Mersin Universitesi, Jeoloji Mithendisligi Béliimii, Ciftlikkoy, Mersin
E-posta : kivancgeo@mersin.edu.tr

Oz

Tarihi kentler dogal taslar kullanilarak insa edilmiglerdir. Ayrica, dogal yapi taslar tarihi kente en yakin
litolojilerden elde edilmektedir. Akdeniz Bélgesi birgok tarihi kenti barindirmakta olup, bu kentler onemli
olctide kiregtaslar1 kullamlarak inga edilmistir. Ancak, bu alanlarda bir miihendislik jeolojisi ¢aligmasi
yapmak, bu sahalarin koruma altinda olmasi nedeniyle son derece giictiir. Bu tiir tarihi kentler uzun siire
atmosferik etkiler altinda kaldigindan, dogal yapitaslan az ya da gok bozunma gosterirler. Restorasyon
¢alismalan agisindan, mevceut yapi taglarinin bozunma derecesinin tayini énemli olmaktadir. Bu calismanin
amacini bozunmaya baglh olarak, tarihi yerlesimlerde meveut yapitaglarimin fraktal boyutlarinin belirlenmesi
olusturmaktadir. ~ Calisma kapsaminda Olba antik kentinin akropolis alani (Silifke, Mersin) dikkate
alinmigtir. Kiregtaglarinda erime tiirii bozunma goriildiigii i¢in fraktal boyutlar degisiklik gostermektedir.
Ancak, fraktal boyutlarindaki degisimin karakterize edilebilmesi i¢in, oncelikle sahada goreceli olarak
tanmimlama yapilmasina olanak saglayan gozleme dayali bir bozunma siniflamasi gelistirilmistir. Bu siniflama
kiregtagi bloklarinin kendi arasinda goreceli bir bicimde siniflandirlmasin saglamaktadir. Olusturulan bu
siniflamada, bloklar az bozunmus, orta derecede bozunmus ve bozunmus olmak iizere ¢ smifta
incelenmistir. Bu smiflama ile toplam 114 blok siniflandirilmistir. Sonraki asamada ise, her bir blogun fraktal
boyutu ayri ayri hesaplanmustir. Saha ¢aligmalarinda, farktal boyutu hesaplanacak bloklar bozunma
smiflarina gore ayri ayn fotograflanmugtir. Bloklarin fraktal boyutlari, fotograflarin bu ¢alisma igin
geligtirilen  bir  bilgisayar programi (FRACEK) vyardimiyla sayisallastinlmasi ile hesaplanmuistir.
Sayisallagtirma agamasindan sonra, her bir grid hiicresinin boyutlari (s), kare hiicrelerinin sayilart (N(s)) ve
¢evre tahmini (sxN(s)) parametreleri hesaplanmustir. Program yardimiyla hesaplanan parametreler
kullanilarak bloklarin fraktal boyutlan belirlenmistir. Elde edilen sonuglara gore, bozunma derecesinin
artigina bagh olarak, bloklarin ortalama fraktal boyutlarinda azalma belirlenmistir. Bu degerler bozunmus
bloklar i¢in 1.80, orta derecede bozunmus bloklar i¢in 1.83 ve az derecede bozunmus bloklar i¢cin de 1.88’dir.
Bu degisim, temel olarak erime tipi bozunmadan kaynaklanmaktadir. Ciinkii bozunmanin ilerlemesine bagh
olarak blok boyutlarinda degisime neden olmaktadir. Ortalama fraktal boyutlari bozunma derecesine bagh
olarak tipik olmakla birlikte, en biiyiik ve en kiigiik degerler simf gegislerinde bindirmeler sergilemistir.

Anahtar Kelimeler: kiregtasi, fraktal boyutu, bozunma, Olba, yapitasi.
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ABSTRACT

Historical cities have been constructed by using natural building stones. In addition, these natural building
Stones are obtained from the lithologies nearest to the city. The Mediterreanean Region includes many
historical cities and they have generally been constructed using the limestones. However, engineering
geological studies in these cities are very difficult because these cities are under conservation. The natural
building stones subject to weathering more or less because these cities have been under atmospheric
conditions for a long time. Determination of the weathering degrees of the building stones used in these cities
has a prime importance for restoration efforts. This study aims to determine the fractal dimensions of the
existing building depending on weathering at historical places. In the study, the Acropolis area of the Olba
ancient city (Silifke, Mersin) was considered. Since limestones exhibit the solution type weathering, the
fractal dimensions of the blocks show a variation. However, to characterize the changes in the fractal
dimensions, a simple weathering classification for limestone blocks was introduced based on observation.
This classification provides a relative classification among the limestone blocks. This classification is formed
by three groups such as slightly weathered, moderately weathered and weathered. By using this
classification, a total of 114 blocks were classified. In the subsequent stage, the fractal dimension of each
block was calculated. During the field studies, photographs of the blocks were taken in trems of their
weathering classes. The fractal dimensions of the blocks, which digitized by a computer program (FRACEK)
developed for this study, were calculated. After digitization, the parameters of the size of grid cells (s), the
number of square cells (N(s)) and the estimation of perimeter (SxN(s)) were calculated automatically by the
program. Depending on an increase in weathering degree, the average fractal dimensions of the blocks
decrease. The average fractal dimensions of the weathered, moderately weathered and slightly weathered
blocks were 1.80, 1.83 and 1.88, respectively. This change is mainly due to the solution type weathering
because the block shapes change depending on the degree of weathering. Although the average values of the
fractal dimension values are typical for different weathering classes, the minimum and the maximum values
exhibit an overlap between the class ranges.

Key Words: limestone, fractal dimension, weathering, Olba, building stone.
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Deprem Yiizey Kirigi ile Biiyiikliik, Odak Derinligi ve Ortii Kalinhg iliskisinin Mekanik
Modellerle incelenmesi

Investigation of the Relationship Between Earthquake Surface Rupture with Magnitude, Focal
Depth and the Thickness of Overburden

Aysegiil TURGUT, K.Er¢in KASAPOGLU, Harun SONMEZ

Hacettepe Universitesi, Jeoloji Miihendisligi Béliimii, 06800 Beytepe, Ankara
(aturgut@hacettepe.edu.tr)
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Bugiine kadar yapilan ¢aliymalarda depremin yer yiiziinde olusturdugu yiizey kirigmin uzunlugu yalnizca
depremin bilytikliigiine bagh olarak 6nerilen esitliklerle belirlenmistir. Ancak bu esitliklerin hi¢ birinde ortii
malzemesi kalinhgr ve odak derinligi parametrelerinin yiizey kg uzunlugu izerindeki etkisi dikkate
alinmamustir. Bu ¢aligmada, dogrultu atimli faylanma mekanizmalarinin hareketine bagli olarak olusan ylizey
kingr uzunlugu ile deprem biiyiikliigii, odak derinlifi ve ortii malzemesi kalinhig parametreleri arasinda
ampirik bir iligki elde edilmesi amaglanmistir. Bu amagla,dogrultu atimli faylanma mekanizmalarmin
hareketini yansitacak sekilde 6zel olarak tasarlanan deney diizenegi icine yerlestirilen andezit bloklarinin
tizerlerine serilen degisik kalinliklardaki toprakla ortii malzemesi olusturulmus ve degisik derinliklerdeki
bloklarin arasina yerlestirilen ve degisik ¢aplarda karotlar kullanilarak farkli biiyiikliklerdeki depremler
benzestirilmeye ¢ahsilmistir. Deprem biiyiikligii, odak derinligi ve ortii malzemesi kalinhg parametreleri
degisken kilinarak, deney setleri tekrarlanmis ve drtii malzemesi iizerinde gelisen yiizey kiriklarmnin uzunlugu
olgtilmustir. Elde edilen veriler, Tiirkiye’ de meydana gelen depremlere ait verilerle oransal olarak
kargilagtinllarak ve model deney verileri ile gercek deprem verileri bir veri tabaninda birlestirilerek
degerlendirilmistir. Ancak model deneylerde degisken kilinan ortii malzemesi kalinhg degerlerine gergek
deprem verilerinde ulagilamadigindan, model deney verileri ve Tiirkiye’ de meydana gelen depremlere ait
bitytklik, odak derinligi ve yiizey kirik uzunlugu parametreleri kullanilarak deneme yanilma yontemiyle en
iyl performansa sahip kestirim modeli olusturulmugtur. Buna gére, deprem biiyiikliikleri ve odak derinlikleri
kullanilarak birlestirilmis parametre olarak adlandirilan Bp= m™s /0751 / iliskisi belirlenmis ve bu
iligkiden yararlanarak yiizey kirigi uzunlugunu hesaplayan L =151 '*8") seklinde bir esitlik Onerilmistir.
Tirkiye’ de meydana gelen depremlerde dlgiilen yiizey kirigr uzunluk degerleriyle bu calismadan elde edilen
esitlikten belirlenen yiizey kingi uzunlugu degerleri karsilastirildiginda, bu iliskinin literatiirde mevcut olan
iliskilere gore (odak derinligini igermeyen) daha gergege yakin degerler verdigi belirlenmistir. Ayrica, model
deneylerden elde edilen veriler kendi i¢inde degerlendirildiginde, 6rtii malzemesi kalinhginin kirk uzunlugu
tizerinde etkisinin oldugu belirlenmis ve azalan ortii kalinhigiyla birlikte kirik uzunluklarmin arttig1
gorilmistiir.

Anahtar kelimeler: Yizey kingi, deprem biyiikligii, odak derinligi, dogrultu aumh fay, model deney
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ABSTRACT

At present the length of surface rupture resulted from an earthquake is determined by some empirical
equations exist in the literature relevant with earthquake magnitude and surface rupture length. However,
none of those equations consider focal depth and thickness of overburden material. In this study, an
empirical relationship between earthquake magnitude, focal depth and thickness of overburden material and
surface rupture length resulted from strike-slip faulting mechanisms is aimed to be investigated. For this
purpose, a special experiment set-up simulating strike-slip faulting mechanisms has been designed.
Overburden layers with varying thicknesses are formed by a soil material spreaded on the andesite blocks
placed in the experimental set-up. Different earthquake magnitudes and different focal depths are simulated
by using different diameters of core samples placed between the andesite blocks at different depths. A group
of tests are repeated with variable earthquake magnitude, focal depth and thickness of overburden material,
and lengths of the surface ruptures occured on the overburden material are measured. Obtained
experimental data and real earthquake data are correlated and a data base is formed by combining the
model test data with the real earthquake data in Turkey. Since no reliable data for the thickness of
overburden materials exist for the earthquake of Turkey, the best estimation model is determined by using
trial-error method for earthquake magnitude, focus depth and surface rupture length data of the model tests
and the earthquakes of Turkey. Using earthquake magnitude and surface rupture length parameters , a so
called combined parameter ( BP), is set up as BP= 7/™*'7]/ D By using this combined parameter a final
equation L =157 8" is developed for the length of surface rupture (L). The surface rupture lengths
calculated by using the equation suggested here, are compared with the real surface rupture lengths
measured in the field, and it is founded that the equation developed in this study gives closer values to the
real measured surface rupture lengths than those obtained from the previous equation suggested in the
literature. When the model test data is evaluated, it is also concluded that thickness of overburden material
is effective on surface rupture length and it is observed that surface rupture length increases as the thickness
of overburden material decreases.

Key words: Surface rupture, earthquake magnitude, focus depth, strike-slip fault, model test
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Jeomorfolojik Kosullarin Bir Parametre Haritas1 Olarak Heyelan Duyarhlk
Degerlendirmelerine Uygulanmasi: Melen Bogazi (Diizce)

Implementation of Geomorphologic Conditions as a Parameter Map in Landslide Susceptibility
Assessments: the Melen Gorge (Duzce)
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Heyelan duyarhilik ¢aligmalarinda gok fazla tercih edilmeyen bir parametre olan jeomorfolojinin kullanimina
yonelik bazi belirsizlikler mevcuttur. Gergekte, heyelanlar bir jeomorfolojik siire¢ olup, heyelan
duyarhliginda dikkate almmasim gerektirir. Dolayl yontemlerle yapilan ¢aligmalarda, jeomorfolojinin bir
parametre haritasi olarak kullanilmasi ve bu parametrenin heyelanlan igeriyor olmasi, bu alanlarda belirgin
bir ¢oklu etkiyi olusturur ve heyelan duyarlilik ¢alismasmin sonuglarmin dogrulugunu etkiler. Bu nedenle, bu
calismanin amaci yeniden yapilandirilmis topografyadan iiretilen jeomorfoljik parametrelerin heyelan
duyarhlik haritalamasina uygulanmasidir. Calismada uygulanan yontem; heyelana komsu yamaglardaki
yamag yonelimi ve yiikseklik egrilerinin egilim bilgilerinin heyelanin gergeklestigi alana tasinmasim kapsar.
Boylece heyelandan 6nceki yamag kosullan elde edilebilir. Heyelan duyarlilik degerlendirilmesi yapilirken,
yeniden yapilandirilmis morfometrik ve jeomorfolojik birimler birer hazirlayici parametre olarak dikkate
alinmugtir. Iki farkl heyelan duyarlilik haritasinin elde edilmesi igin ¢ahsmada iki farkli sayisal ylkseklik
(SYM) modeli verisi kullamlmustir. ilk SYM verisi 6zgiin HGK verisinden iiretilmis, ikinci ise yeniden
yapilandinimis SYM verisinden elde edilmistir. Tiirkiye'nin kuzeybatisinda yer alan Melen Bogazi’na ait
heyelan duyarhibk haritasinin  olusturulmasinda, ¢oklu mantiksal regresyon kullanilmistir. Bu analiz
sonucunda elde edilen haritalarin dogru smiflama yiizedelerinin ve mekansal etkilesimlerinin yiiksek
olmasma bagh olarak, yeniden yapilandirlan morfometrik parametreler digerlerine gore daha yiiksek
performans gostermistir. Sonug¢ analizler ile en dogru sonuglara yeniden yapilandirilmis morfometrik
parametler ile jeomorfolojik birimlerden ve litolojik degiskenlerin bir arada degerlendirildigi veri grubundan
elde edilmistir. Kontrol veri grubundan hesaplanan dogru simiflama yiizdeleri ve karekok ortalama hata
(RMSE) degerleri, sirasiyla; % 86.28 ve 0.35°dir. Farkli veri gruplarina ait kestirim kapasiteleri, yeniden
yapilandirilmis parametrelerden iretilen heyelan duyarlibk haritasmin digerlerine gore daha yiiksek bir
kestirim kapasitesine sahip oldugunu ortaya koymustur. Bunun yam sira, yeniden yapilandirilmis
parametrelerden (iretilen heyalan duyarlilik haritasi mantikli sonuglar ortaya koymustur.

Anahtar sozciikler: Heyelan duyarlilik, Topografik yeniden yapilandirma ydntemi, Jeomorfoloji, Cografi
bilgi sistemleri (CBS), Melen Bogazi (KB Tiirkiye).
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ABSTRACT

There are some uncertainties involving the utilization of geomorphology which is not commonly preferred
parameter in landslide susceptibility assessments. In fact, landslides are geomorphologic process, it should
be considered in landslide susceptibility. Utilization of geomorphology as a parameter map in the indirect
landslide susceptibility studies and the parameter’s inclusion of landslides cause in multico-linearity in these
zones, and this directly affects the results of the landslide susceptibility assessment. Considering this factor,
the purpose of this study is to implement the geomorphologic parameters derived by reconstructed
topography in landslide susceptibility mapping. The method applied in the study carries the information of
the slope aspects, slope degree and contour lines of the neighbour areas to the landslide area. Therefore,
slope conditions before landsliding can be obtained. The reconstructed morphometric and geomorphologic
units are taken into account as a conditioning parameter when assessing landslide susceptibility. Two
different digital elevation model data have been employed to produce two landslide susceptibility maps. First
DEM is derived by original HGK data and the second one is obtained from the reconstructed DEM. The
binary logistic regression method is used to construct the landslide susceptibility maps for the Melen Gorge
in the Northwestern part of Turkey. Due to the high correct classification percentages and spatial
effectiveness of the maps, the landslide susceptibility map comprised the reconstructed morphometric
parameters exhibits a better performance than the other. As a consequence of the analyses, the most proper
outcomes are obtained from the dataset of the reconstructed topographical parameters and geomorphologic
units, and lithological variables that are implemented together. Correct classification percentage and root
mean square error (RMSE) values of the validation dataset are calculated as 86.28% and 0.35, respectively.
Prediction capacity of the different datasets reveal that the landslide susceptibility map obtained from the
reconstructed parameters has a higher prediction capacity than the other. Moreover, the landslide
susceptibility map obtained from the reconstructed parameters produces logical results.

Keywords : Landslide susceptibility, Topographic reconstruction method, Geomorphology, GIS, Melen
Gorge (NW Turkey).
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Tiirkiye’nin dogu bolimiinde kuzey-giiney baglantisin1 saglayan en 6nemli karayolu Trabzon-Giimiishane-
Erzurum hattidir. Trabzon’un Dogu Karadeniz Bolgesi’nin, Erzurum’un ise Dogu Anadolu’nun en biiyiik
kentleri ve ticari merkezleri oldugu da dikkate alindiginda, bu yolun 6nemi daha da artmaktadir. Gimiishane-
Trabzon karayolu koridorinun trafik yogunlugu bdolgenin en islek yolu oldugunu ve giiniin her saati bu
yogunlugun devam ettigini gostermektedir. Buna gore, bu karayolunun giinliik trafik yiikii sirasiyla; 2000
yilinda 7846, 2001 yilinda 7725, 2002 yilinda 7973, 2003 yilinda 8140, 2004 yilinda 9075, 2005 yilinda 8329
ve 2006 yilinda 8546 aragla oldukga yiiksek bir rakamdir. Bu ¢alismanin amac, sézii edilen kara yolun, kaya
diismesi bakimindan tehlikesini, yapilan 6n degerlendirmelerle tanimlamaktir. On saha ¢aligmalarindan elde
edilen sonuglara gore, kaya diismelerinin litoloji, bozunma ve siireksizliklere bagh olarak gelistigi
goriilmiistiir. Ozellikle yolun yaklasik 1800 m kotuna ulagtii Zigana tiinelinin kuzey ve giiney kesimleri ile
Torul’un giineydogusundaki hat {izerinde 6nemli olgiide kaya diisme tehlikesi mevcuttur. Yolun bu kesimleri
genellikle riyodasit-dasitik lav akintilarindan olusan Kizilkaya formasyonu ile Kagkar granitoyidinden
olusmaktadir. Yapilan incelemelerde streksizlik araligima bagli olarak, Torul’un giineydogusunda
yiizeylenen ve yolun dogu ve kuzey sevlerini olusturan Kagkar granitoyidi ¢ap1 yaklasik metre boyutuna
ulasan bloklar igermektedir. Bu bloklar zamana bagl olarak, 6zellikle bozunmanin etkisiyle kaya diisme
tehlikesi gosterebilmektedir. Bu etki yaygin olarak, askidaki bloklarin taban alanimi diistirmekte ve blogun
agirhk merkezinin degismesine neden olmaktadir. Buna karsin, Kizilkaya formasyonuna ait riyodasit-dasitik
lav ve piroklastlar daha sik siireksizlik icermekte ve yer yer ileri derecede bozunma gostermektedir. Yolun bu
kesimlerinde, daha kii¢iik boyutta olmakla birlikte, daha sik kaya diismeleri gozlenmektedir. Bu nedenle
calismanin ilerleyen asamalarinda, sozii edilen yol igin kaya diismesi tehlikesi haritas: diretilerek, alinmasi
gereken mithendislik onlemleri tartigilacaktir.

Anahtar kelimeler : kaya diismesi, Giimiishane, bozunma, blok boyutu, dasit, granitoyid.
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ABSTRACT

The most important motorway providing the connection between north and south in eastern part of Turkey is
the line of Trabzon-Gumushane-Erzurum. By considering that Trabzon and Erzurum are the trading centers
and the biggest cities of the Eastern Black Sea and the Eastern Anatolia regions of Turkey, respectively, the
importance of this motorway becomes crucial. The traffic load along the Gumushane-Trabzon motorway
shows that this motorway is the most crowded motorway of the region and the heavy traffic can be observed
at any time of day. According to this, the daily traffic loads of the years of 2000, 2001, 2002, 2003, 2004,
2005 and 2006 are 7846, 7725, 7973, 8140, 9075, 8329 and 8546, respectively. The aim of this study is to
describe the rockfall hazard threating this motorway based on preliminary assessments. According to results
obtained from the preliminary field observations, the rockfalls occurred along the motorway are controlled
by lithology, weathering and discontinuity properties. Particularly the northern and southern parts of the
Zigana tunnel, where the altitude of the motorway reaches up to 1800 m, and the southeastern part of Torul,
there exist important rockfall hazard. These parts of the motorway have been formed by the Kizilkaya
formation containing riodacite-dacite lavas and the Kackar granitoid. The field observations indicate that
the Kackar granitoid, forming the eastern and northern slopes of the motorway around Torul, includes large
blocks with a diameter of approximately reaching up to 1 m depending on the discontinuity spacing.
Depending on time and particularly with the effect of weathering, these blocks can exhibit rockfall hazard.
This effect commonly causes the decrease in the basement area of the detached blocks and results in the
change of center of gravity of the blocks. Contrary to this, the discontinuity spacing of the riodacite-dacite
lavas and pyroclasts of the Kizilkaya formation is low and they are highly weathered at some locations. In
these parts of the motorway, although the dimensions of the fallen rocks are small, the period of rockfall
events is high. Due to this, in the further studies, a rockfall hazard map for the motorway will be produced
and the necessary engineering measures will be discussed.

Key words : rockfall, Giimiishane, weathering, dimension of block, dacite, granitoid.
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Diinyanin bir¢ok yerinde niifus yogunlugunda meydana gelen artisa ve kentsel gelismeye paralel
olarak heyelanlarin artmasi ve sosyo-ekonomik agidan verdigi zararlarin farkina varilmasi nedeniyle, heyelan
duyarlihk degerlendirmelerine yonelik ¢alismalarin sayisinda da artiy meydana gelmistir. Son yillarda,
cografi bilgi sistemi (CBS) ile bilgisayar teknolojisi ve yazihmlarindaki gelismeler, ¢ok sayida verinin
depolanmas1 ve sayisal ya da istatistiksel analizlerle degerlendirilmesine olanak saglamigtir. Bu durum,
kisisel bilgi ve tecriibeye bagl olmayan istatistiksel analizlerin heyelan duyarlilik degerlendirmelerinde
kullaniminin  artmasma neden olmustur. Ancak, heyelan duyarlilk haritalarinin iretilmesi amaciyla
kullanilan yontemlere iliskin olarak arastirmacilar arasinda bir fikir birligi saglanamamustir. Bu ¢alismanin
amaci, literatiirde yaygin olarak kullanilan gok degiskenli istatistiksel analiz yontemlerinden yararlanilarak
heyelan duyarhilik haritalarinin = olusturulmas1 ve performanslarmin  karsilagtirilmasidir.  Bu  amag
dogrultusunda, Tirkiye’de heyelanlarin yaygin olarak gelistigi Bati Karadeniz Bolgesi’nde bir alan
secilmistir. Arazi galigmalan sirasinda, 280 adet heyelan tespit edilmis ve 6zellikleri kaydedilmistir. Heyelan
duyarhligmin degerlendirilmesinde; topografik yiikseklik, yama¢ egimi, yamag egim yonii, yamac sekli,
drenaj agma ve sirtlara yakinlk, topografik nemlilik indeksi, faylara yakinlik, toprak kalinhigi, bitki ortiisi
yogunlugu, bitki tiirii ve yollara yakinlik olmak iizere toplam 12 adet parametre dikkate alinmistir. Cok
degiskenli istatistiksel analiz yontemlerinden; faktor analizi, ayirma (diskriminant) analizi ve lojistik
regresyon analizi yontemleri kullanilarak inceleme alaninin heyelan duyarhlik haritalart olusturulmustur.
Olugturulan  haritalarin ~ performanslannin  belirlenmesinde; heyelanlarin, duyarlihk smiflart  i¢indeki
dagilimlari dikkate alinmustir. Lojistik regresyon analizi ile olusturulan heyelan duyarlihk haritasimin, diger
yontemlerle olusturulan haritalara gére daha yiiksek performansa sahip oldugu belirlenmistir.

Anahtar kelimeler: Ayirma (diskriminant) analizi, Bati Karadeniz Bélgesi, cografi bilgi sistemi (CBS),
faktor analizi, heyelan, heyelan duyarlilik haritas, lojistik regresyon analizi.

ABSTRACT

The number of investigations for landslide susceptibility assessments has considerably increased as landslide
occurrences increased in many parts of the world as a result of increase in population along with urban
development when people became aware of the damages caused both in social and economic aspects. In
recent years, developments in geographical information systems (GIS), computer technologies and software
programming made it possible to store huge numbers of data and evaluate these by statistical analyses. This
Jact resulted in an extensive usage of statistical analyses that are not based on personal knowledge and
experience in the evaluation of landslide susceptibility works. However, a general agreement on the methods
to produce landslide susceptibility maps has not been established yet among scientists. The present study
aims to produce landslide susceptibility maps, using conventional statistical analyses and compare their
performances. For this purpose, an area in the Western Black Sea Region, where landslides extensively
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occur, was selected. During field studies, detailed records of 280 landslides were taken to prepare a
comprehensive database. In the evaluation of landslide susceptibility, twelve parameters such as
topographical elevation, slope angle, slope aspect, shape of slope, closeness to drainage, closeness to ridges,
topographical wetness index, closeness to faults, soil thickness, land cover density, vegetation type and
closeness to roads were taken into account. Landslide susceptibility maps of the study area were prepared
using factor analyses, discriminant analyses and logistic regression analyses of multivariate statistical
techniques. In assessing the performances of the maps produced, the distribution of the landslides in
susceptibility classes was taken into consideration. It was found that the susceptibility map produced by

logistic regression analysis yielded a better performance compared to those produced through other
techniques.

Key words: Discriminant analysis, Western Black Sea Region, geographical information system (GIS), factor
analysis, landslide, landslide susceptibility map, logistic regression analysis.
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Kapadokya Bolgesi, farkli erozyon siireglerine bagli olarak ortaya ¢ikan ilging morfolojik unsurlar1 icermesi
bakimindan hem jeolojik, hem de turistik agidan oldukga ilgi ¢ekici bir alandir. Bolgede en ¢ok ilgi ¢eken
yapilar, segici erozyonun etkisinin gézlendigi, Jeomorfolojik bakimdan da biiyiik bir 6neme sahip olan peri
bacalart olup, yiizey siireglerinin en tipik yapilarindan olan biitler ve mesalar da diger onemli yiizey
sekillerini olusturmaktadir. Farkli litolojiler tizerindeki farkli erozyon etkileri bolgede kaya diismelerine
neden olabilmektedir. Bu ¢alismada, kaya diismeleri iizerinde ylizey siire¢lerinin etkisinin incelenmesi
amaglanmis olup, ¢alisma alani Zelve ve Cavusini ¢evresini kapsamaktadir. Bu bélgede yiizeylenen birimler
Neojen yash volkano-sedimanter kayaglardan olusmakta olup, bu birimler Urgiip formasyonuna ait tiyelerdir.

Yatay yapilarm tipik sekillerinden olan mesa ve biitler, tektonizmanin ¢ok az etkin oldugu bolgelerde
tabakalarin yatay ve uyumlu olarak iist iiste siralanmasiyla olugsan morfolojik sekillerdir. Yatay yapilarda
erozyona karsi durayll ve duraysiz tabakalar diizenli bir dizilim gosterirler. Durayl kayaglardan olusan
tabakalar, genel olarak kiregtag gibi birimlerden olusurken, diigiik duraylilik gosteren birimler ise kiltasi,
marn ve tiiften olugmaktadir. Durayl tabakalarin olusturdugu diigiik egimli ve iist yiizeyin aksine yamaglari
genel olarak kolay aginabilen litolojik birimlerden olusan mesalar, zamanla yama¢ erozyonu ile gerileyerek
biitlere doniisirler. Kapadokya Bélgesi’nde tipik drneklerinin gozlendigi mesalarin iist seviyeleri, golsel ve
aginmaya kargi durayli kirectasi birimleri ile farkli kaynasma ozelliine sahip ve tane igerigi yiiksek
ignimbiritlere karsilik gelmektedir. Buna karsin, mesa ve biitlerin yamaglarini olusturan birimler daha diisiik
durayliliga sahip tif ve ignimbiritik seviyelerden olusmaktadir. Litolojik birimler arasindaki bu duraylihik
farki, asinim stireclerine de farkli sekilde yansimistir.

Kapadokya Bolgesi’ndeki mesa ve biitlerin jeomorfolojik ozelliklerine bagli olarak, alt seviyelerdeki
birimlerin en Gstte bulunan kiregtagi seviyesine gore durayhiliginin daha diisiik olmasi nedeniyle, s6z konusu
yuzey sekillerinde onemli olgiide kaya diisme tehlikesi yasanmaktadir. Bu c¢ahsmada, bu tir yiizey
stireglerinin kaya diismeleri tizerine etkisi ortaya konulmustur. Ayrica olasi kaya diismesi tehlikesi altindaki
alanlar en yiiksek ulasma mesafeleri dikkate alinarak haritalanmustir.  Haritalama ¢alismalar sirasinda iki
boyutlu kaya diigmesi analizlerinden yararlanilmistir. En yiiksek ulagma mesafesi, blok boyutu, blok sekli,
topografik egim ve topografik kosullar gibi bir ¢ok parametreye baghdir. Bu nedenle harita iizerindeki zonlar
farkhiliklar gostermektedir.

Anahtar kelimeler : kaya diismesi, Kapadokya, ignimbrit, mesa, ylizey stiregleri.
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ABSTRACT

The Cappadocia Region has unique morphologic structures depending on different erosion processes. Due to
this, the region is an interesting area both in terms of tourism and geology. The most interesting structures
in the region are the fairy chimneys. The other important and interesting structures formed by selective
erosion are the buttes and mesas. Different erosion effects on different lithological units can cause rockfalls.
The aim of this study is to investigate the effects of the earth surface processes on rockfall events. The study
area covers Zelve and Cavusini, and their close vicinities. In the study area, the Neogene volcano-
sedimentary units crop out and they are the members of the Urgup formation.

Mesas and buttes, the most typical horizontal structures, are the morphological structures formed by
homoclinal structures and concordant beddings in the regions not affected by tectonic effects or affected by
very low tectonism. In the homoclinal structures, the beddings, which are durable or non-durable against to
erosion, show a regular arrangement. The durable rocks are generally limestones or other hard rocks, while
the low durable rocks are claystone, marl and tuff. The uppermost levels of the mesas are formed by durable
beddings having gentle slopes, while the slopes of the mesas are formed by non-durable beddings. The mesas
are transformed to buttes by slope erosion depending on time. In the Cappadocia Region, the typical
examples of the mesas are observed. The uppermost levels of the mesas are formed by the lacustrine
limestones and the ignimbrites with high grain content and different welded degree. Ti hese units are durable
aganinst to erosion. Contrary to this, the slopes of the mesas and the buttes consist of the tuffs and the
ignimbrites having low durability against to erosion. This durability difference among the different
lithological units also reflect in a different way to earth surface processes

Depending on geomorphological features of the mesas and buttes in the Cappadocia Region and the low
durability of the lithological units at lower levels when compared to the lithological units at the upper levels,
some serious rockfall events around these structures are being encountered. In this study, the effects of the
earth surface processes on rockfalls are investigated. In addition, the possible areas under the rock fall
threat are mapped considering the maximum runout distances. During the mapping studies, two dimensional
rock fall analyses are used. The maximum runout distances are governed by many parameters such as
dimension and shape of the blocks, slope degree and topographic conditions. For this reason, the zones
marked on the map show a variation.

Key words : rockfall, Cappadocia, ignimbrite, mesa, surface process.
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Heyelan duyarlihk degerlendirmeleri, kayip azaltma ¢alismalari igerisinde énemli bir yere sahiptir. Bu
kavramin 6nemi nedeniyle, heyelan duyarhihk haritalarinmn iiretilmesi, heyelanlar konusunda c¢alisan
aragtirmacilar arasinda giincel olarak en ¢ekici ve dikkatle izlenen konulardan birisidir. Bu haritalar:
dogrudan ve dolayl yontemler olarak bilinen iki farkh yontemle iretmek miimkiindiir. Bunun yam sira,
heyelan duyarhilk haritalarn retilirken, iki farkli &rneklem yontemi kullanilir. Bunlar, kaymanin
gergeklestigi alamin ve birikme zonunun birlikte dikkate alindig1 tiim heyelan alanin ve yenilme 6ncesi
kosullarin esas alindigi yontemlerdir. Bu nedenle, bu ¢alismanin temel amaci yukarida s6zii edilen farkh
orneklem yaklagimlarinin uygulanarak iiretilen heyelan duyarlilik haritalar arasindaki kavramsal farkliliklara
151k tutmaktir. Farkh algoritmalar kullamlarak olusturulan modellerin dogrulugu ve hassasiyetlerindeki
degisimler de ayrica incelenmistir. Bu amagla ¢ok yaygin olarak kullanilan mantiksal regresyon ve yapay
sinir aglar1 modelleri gibi iki yontem kullanilmustir. Uzun siiredir heyelana maruz kalan [spir ilgesi ve yakin
¢evresi (Kuzeydogu Tiirkiye) bu ¢alismanin uygulama alani olarak secilmistir. Sonug olarak, geri beslemeli
yapay sinir agi modeli algoritmalarinin heyelan kiitlesinden alinan veriler kullanildiginda 6rneklem
yontemine karsi ¢ok duyarli davrandigi goriilmistiir. Modellerin genelleme kapasiteleri dikkate alindigina,
bu davramgin mantikli olmayan sonuglara neden oldugu goriilmektedir. Diger taraftan, yenilme 6ncesi
kosullar1 dikkate alan veriler kullanilarak tiretilen duyarhlik haritalart daha gergekei duyarlilik sonuglarini
uretmektedir. Ancak, sonu¢ duyarlihk degerlerinin alansal yayihm dokusu dikkate alindiginda, mantiksal
regresyon esitliklerinden uretilen olasilik degerlerinin  kotiimser sonuglar rettigi seklinde yorum
yapilabilirken, yapay sinir aglari modellerinin sonuglarmin ileri derecede lyimser sonuglar {irettigi
sOylenebilir. Sonug olarak, bu tir heyelan duyarlilik ¢alismalarimin uygun dogruluk ve hassasiyet
seviyelerinin elde edilmesi ve daha gerek¢i dogrulama yontemleri i¢in daha fazla aragtirmaya ihtiya¢ oldugu
aciktir.

Anahtar Kelimeler: Heyelan, yapay sinir aglari, mantiksal regresyon, Ispir
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ABSTRACT

Landslide susceptibility assessments are of great value for hazard mitigation efforts. Due to the
importance of this concept, actually, one of the most attractive and popular subjects among the landslide
community is the production of landslide susceptibility maps. Two methods, direct and indirect techniques,
are particularly known to prepare these maps. When preparing the landslide susceptibility maps, two
different sampling methods, from all landslide area with depletion and accumulation zones, and from a zone
which almost represents pre-failure conditions can be considered at that point. For this reason, the main
purpose of this study is to highlight the conceptual differences of produced susceptibility models by applying
different sampling strategies: from all landslide area with depletion and accumulation zones and from a zone
which almost represents pre-failure conditions. Variations on accuracy and precision values of the models
constructed considering different algorithms were also investigated. For this purpose, two most popular
techniques, logistic regression analysis and back-propagation artificial neural networks were taken into
account. The town of Ispir and its close vicinity (Northeastern Turkey), suffered from landsliding for many
years was selected as the application site of this study. As a result, it is revealed that the back-propagation
artificial neural network algorithms overreact to the samplings in which the presence data were iaken from
the landslide masses. When the generalization capacities of the models are taken into consideration, these
reactions cause imprecise results. On the other hand, the susceptibility maps, based on the samplings in
which the presence data were taken from a zone which almost represents pre-failure conditions constitute
the most realistic susceptibility evaluations. However, considering the spatial texture of the final
susceptibility values, the maps produced using the outputs of the back-propagation artificial neural networks
could be interpreted as highly optimistic, while of those generated using the resultant probabilities of the
logistic regression equations might be evaluated as pessimistic. Consequently, it is evident that, there are still
some needs for further investigations with more realistic validations and data to find out the appropriate
accuracy and precision levels in such kind of landslide susceptibility studies.

Keywords: Landslide, artificial neural networks, logistic regression, Ispir
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Ondokuz Mayis Universitesi Kurupelit Yerleskesi Zemininin Jeoteknik Ozellikleri

Geotechnical Properties of Ondokuz Mayis University Kurupelit Campus Soil
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(074

Ondokuz Mayis Universitesi Kurupelit yerleskesinde Orta-Ust Eosen yash, tabanda kumtasi, marn ve tiifit
ardalanmasindan olusan ve st seviyelere dogru bazalt, aglomera ve tif seklinde devam eden Tekkekoy
formasyonu yilizeylemektedir. Yiizeyde ve yiizeye yakin kisimlarda aynsma etkisi ile dayamimimi kismen
yitirmis olan istifte ayrismanin yogun oldugu yerlerde, ayrigma sonucu killi ve bloklu bir 6rtii olusmustur.
Toprak ortiisti kalinligt 10-100cm arasinda degismektedir (Gilibrahimoglu ve dig., 2000). Kurupelit
yerleskesinde, toprak zemindeki bozunma derecesi Barnes’e (2000) gore “tamamen bozunmus” olarak
tanimlanmig ve CWS sembolii ile gosterilmistir.

Ondokuz Mayis Universitesi halen gelismekte olan ve biiyiik bir hizla yeni binalarn insa edilmekte oldugu
genig bir yerleske alanina sahiptir. Bu ¢alismada, yeni binalarn yer segiminde belirleyici olmasi amaciyla
yerleskenin toprak zemininin jeoteknik &zellikleri incelenmistir. Bu amagla, yerleske zeminini miimkiin
olabildigince 1yi temsil etmek i¢in, egimli bir topografya tizerine kurulmus olan yerleskenin ii¢ farkli kotunda
aragtirma kuyular agilmigtir. En (st kotda Miihendislik Fakiiltesi yanindaki ilk kuyudan, daha asagida
yukari-yerleske girisindeki ikinci kuyudan ve en asagida ana-yerleske girisindeki iigiincii kuyudan derlenen
ornekler tizerinde zemin mekanigi deneyleri yapilmustir.

Zemin Ornekleri lizerinde indeks ve mekanik ozelliklerin belirlenmesi amaciyla laboratuvarda yapilan
deneylerin sonuglarina gére, zemin 6rneklerinin dogal su igerigi %17,5-%24,6 araliginda degismektedir. Elek
analizi sonuglari zeminin silt ve kilce zengin oldugunu gdstermistir. Birlegtirilmis Zemin Siniflandirma
Sistemine gore CL (diisiik plastisiteli kil) ve CH (ytiksek plastisiteli kil) gruplarina rastlanmigtir. Likit limit
degerlerinin %43-%77 arasinda, plastik limit degerlerinin %19-%25 aralifinda ve plastisite indeksinin ise
genel olarak %20-%40 arahiginda degistigi belirlenmistir. Zeminin Burminster siniflamasina gore “yiiksek
plastisiteli siltli kil” tanimlamasina uygun oldugu gorilmektedir. Leonards siniflamasina gore de plastisite
derecesi “plastik” tir. Kivamlilik indeksine gore “kat1” ve “¢ok kati” tanimlamalarina uyan zeminin likidite
indeksine gore simflamasi killerin “agirt konsolide kil” oldugunu gostermistir. Ug eksenli sikisma deneyleri ¢
degerlerinin  78.46-181.43 kPa arasinda, @ degerlerinin ise 3-11° arasinda degistigini gostermistir.
Konsolidasyon deneyleri ile farkli yiikleme adimlart i¢in, konsolidasyon katsayisi degerlerinin 0.684x10™ -
3.002x10*cm®/sn arasinda degistigi belirlenmistir. Permeabilite deneyi sonuglarina gore zeminin gegirimliligi
¢ok diisiik diizeydedir. Genel olarak mihendislik yapilari igin asir1 konsolide killer, yerleskede goriildiigii
gibi, sorun ¢ikarmayan zeminler olmakla birlikte tiniversitenin ana-yerleske girisinde genis alanlar kaplayan
yiiksek plastisiteli killerin sisme potansiyellerinin yiiksek oldugu belirlenmis olup, bu zemin iizerindeki yeni
yapilasmalarda bu 6zellik dikkate alinmadir.

Anahtar Kelimeler: Ondokuz May1s Universitesi, toprak zemin, jeoteknik dzellikler.
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ABSTRACT
The Middle-Upper Eocene Tekkekdy Formation which is composed of sandstone, marl and tuffite
alternations at lower parts and basalt, agglomerate and tuff at upper parts crops out in the Kurupelit campus
of Ondokuz Mayis University. This sequence party lost its strength due to weathering and a clayey cover with
blocks formed at or near the surface where weathering is intensense. The thickness of the soil cover changes
from 10 to 100cm (Giilibrahimoglu et al., 2000). The degree of weathering of Kurupelit campus earth soil is
defined as “‘completely weathered” (CW5) according to Barnes (2000).

Ondokuz Mayis University is a currently developing university with new buildings being constructed
continuously in a wide campus area. To aid selection of proper places for new buildings, the geotechnical
properties of campus soil are examined in this study. Three investigation trenchs are opened with different
elevations in order to well represent the whole campus which is settled in a sloping topography. Soil
mechanic tests are performed on samples collected from the first trench opened at higher elevation very close
to Engineering Faculyt, the second trench at a lower elevation close to entrance of the upper-campus and
the third trench close to entrance of the main-campus.

According to laboratory tests performed on samples to determine index and mechanical properties the
natural water content of samples varies between 17,5% and 24,6%. Sieve analysis showed that campus soil is
rich in silt and clay. According to Unified Soil Classification System the soil types present in the campus are
CL (low plasticity clay) and CH (high plasticity caly). Liquid limits varies between 43% to 77%, plastic
limits between 19% to 25%, and the plasticity index between 20% to 40%. According to those limits the
campus soil can be defined after Burminster classification as “silty clay with high plasticity " After Leonard
classification the degree of plasticity is “plastic”. Consistency index indicates “stiff” and “very stiff” soils.
According to liquidity index the clays are overconsolidated. Triaxial tests showed that values of ¢ change
between 78.46-181.43 kPa and @ between 3-11°. Coefficient of consolidation values for each loading stages
change between 0.684x10™ - 3.002x10*cm?/sn as determined by consolidation tests. The permeability of
campus soil is very low according to permeability tests. Although overconsolidated clays, like those in the
campus, are generally suitable for engineering constructions it is determined that the swelling potential of
“high plasticity clays” which cover wide areas around the entrance of main-campus is high and this
property must be considered in future constructions.

Key Words: Ondokuz Mayis Univesity, soil, geotechnical properties.
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0z
Herhangi bir insaat mithendisligi projesinin ilk adimi yeterli bir zemin etiidiiniin yapilmasidir. Zemin etiit
raporlari, arazi ve laboratuvar deneylerinden elde edilen sayisal verilerin yorumlanmasiyla olusur. Arazi
deneyleri zeminin kohezyonlu veya kohezyonsuz olma ozelliklerine gore degismektedir.  Standart
Penetrasyon (SPT) ve Dinamik Penetrasyon (DPT) deneyleri kumlu zeminlerde daha iyi netice vermelerine
ragmen, ekonomik ve pratik olmasi nedeniyle tiim iri ve ince taneli zeminlerde uygulanmaktadir.

Bu g¢ahigmanin amaci Standart Penetrasyon Deneyi ile Dinamik Penetrasyon Deneyini (Dinamic Medium
Penetrometer 30-20) karsilagtirmasini yapmaktir. Calisma alam Kiitahya Ovasinin 19km?®  lik imarh
sahasidir. Bu alanda yapilmis olan zemin etiit raporlarinin 407 adetinden faydalamlmigtir. Raporlarinda
kullamilan 158 adet Dinamik Penetrasyon Deneyi ve 464 adet Standart Penetrasyon Deney incelenmistir.

Zemin etit raporlarinda kullanilan her iki deneyin( SPT, DPT) tiim verileri Access, net cad ve surfer
programlar yardimryla bilgisayar ortamma aktarilmigtir.  Standart penetrasyon deneyi ile dinamik
penetrasyon deney verileri i¢in ayri-ayr gesitli haritalar tretilmis ve bu haritalar bir birleriyle ¢akistirilarak
benzerlikler ve farkliliklar incelenmistir.

Anahtar kelimeler: Kiitahya Ovasi, Standart Penetrasyon Deneyi, Dinamik Penetrasyon Deneyi.

ABSTRACT
The first step of any civil engineering project is to have an adequate soil investigation. Soil investigation
reports are acquired by the way of interpretation numerical datas obtained from in-stu and laboratory tests.
In-stu tests are changeable according to the situation of soil that is cohesive or non-cohesive. SPTs
(Standard Penetration Test) and DPTs (Dynamic Penetration Test) are very successfull on sandy soils, also it
is been used on other types of soil because of being economic and practical.

The object of this PrOJect is to compare SPT and DPT (Dynamic Medium Penetrometer 30-20) tests. Area of
research is the 19km’ residential zone placed in Kiitahya plain. 407 soil investigation report prepared for
this area was studied. 158 DPTs and 464 SPTs that is placed in these reports were compared.

SPT and DPT datas used in these soil investigation reports were uploaded to computer by the way of Access,

Net Cad and Surfer programs. Different maps were drawn by using SPT and DPT datas after that differences
and similarities tried to be acquired by comparing these maps.

Key Words. Kiitahya Plain, Standard Penetration Test, Dynamic Penetration Test.
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A New Vision in Engineering Geology and Geotechnics Education:

Breaking from Conventional models in Creative Approaches
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ABSTRACT

Engineering, marketing, accounting and industrial design graduates are frequently challenged to design and
develop new or improved products in the manufacturing industry. Progressive companies have been using
multidisciplinary teams for this purpose for over a decade, but rarely have tertiary courses attempted to
ensure that their graduates develop the skills needed to perform well in such teams. Since geological
engineering is a profession based on science and art, the ideal faculty person is one who combines Sformal
academic training together with practical experiences. The practical experience can be gained at the
undergraduate or graduate level. After all, education is the linchpin of an information society. It is time to
stop debating possible reforms and cautiously pursuing modest alternatives. Rather it is time for us to think
expansively and take bold new directions that break from conventional models in creative and perhaps
radical ways[1-2].

This paper analyses the benefits encountered in forming multidisciplinary teams. Our challenge is to ensure
that we choose our own destiny by developing a new vision in geological engineering education. The
research outlines that these methods have a considerable impact on the students. The benefits are
considerable, both academically and in acquiring management and communication skills. The article is an
investigation into teaching methods used, including the methodology. Methods are reported for enriching
students’ experiences, so improving their academic performance and sense of satisfaction. The author seeks
here to contribute to the family of educators with some new ideas that have emerged from the experiences
gained in the last two decades. This reconceptualisation is useful for recognizing what it is exactly that
academics do, and then empowering this full range of academic talent in developing a strategic faculty
approach to improving all spheres of engineering education. One of the elements of such an approach would
be the building of long-term industry-education partnerships.

Keywords: Geological engineering education, Creative approaches, Multidisciplinary teams
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Environmental Damage, Case Study Of A Landslide, North Of Mosul

Thanoon H. Al-Dabbagh,Department of geology College of science
Mosul University Mosul / IRAQ

ABSTRACT
Landslides cause property damage and losses of human life. It needs to learn, where, when and
why the landslide occurs to avoid hazardous areas and minimizedamage of environment.

During 1986, a landslide occurred along the slope of a regulating lake of Mosul dam. The dam is
located 40km. north of Mosul city. Building of the dam changes the regime of underground water system,
besides a number of seepages water was developing. The road at the top of landslide left with many cracks.
The slide reactivated a long these cracks in different successive periods.

Stability of the landslide was investigating with particular reference to geomorphologic studies
using aerial photographs, topographic mapping and field observation. These form the primary data for
establishing the style and geometry of the movement.

It is concluded that the landslide is rotational non circular type, active and has been affected by
successive movement due to the present of the cracks along the road at the top of the landslide i.e. crown.
After the failure at 1986, a new movement occurred along the first crack at 1988, followed by 1993
movement along the second crack, and finally, at 2006 along the third crack. All these movements occurred
probably due to the spillway operation, heavy rainfall, change inelevation of water table, and weathering

effects.
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Elazig dogusunda yiizeyleyen Caybagi Formasyonu’na (Ge¢ Miyosen-Erken
Pliyosen) ait soft-sediment deformasyon yapilarinn ézellikleri

Properties of sofi-sediment deformation structures of the Caybagi Formation (Upper Miocene-
Lower Pliocene) fluvio-lacustrine deposits outcrops in the Eastern of Elazig, Eastern Turkey
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0z
Bu ¢alisma Elazi§ dogusunda yiizeyleyen Caybagi Formasyonu'na ait akarsu-gol ¢okellerinde yer
alan soft-sediment deformasyon yapilarinin 6zelliklerini aragtirmay1 amaglar.

Dogu Anadolu Bolgesi’nde genis yiizeylemeler sunan Neojen ¢okelleri genellikle tektonik kontrolli
D-B dogrultulu havzalarda olusmustur. S6z konusu havza dolgularindan birini olusturan Caybagi
Formasyonu’nda (Ge¢ Miyosen—Erken Pliyosen) ¢ok sayida soft-sediment deformasyon yapilar yer
alir. Ozellikle konglomeralarda, orta-iri taneli tifli kumtaslarmda ve kiltaglarinda goriilen bu yapilar;
slamplar, konvoliit laminasyon, yatik kivrimlar, kum ve ¢akil sokulumlan, yiik yapilari, yalanci nodullar,
alev yapilari, kum volkanlart ve yastik yapilarnidir. Buradaki deformasyon mekanizmasi, sivilasma
(liquefaction) ve akigkanlagma (fluidization) ile iliskilidir. Bu hareketi baslatan mekanizma ise gravite, asir1
yikleme ve sismik evrelerdir. Caybagi Formasyonu’nun iri — orta taneli kumtaslan sismik hareketler
sirasinda sivilagsmaya oldukga elverigli olmus litolojilerdir.

Caybagi Formasyonu’nda sismik aktivitelerle iligkili soft-sediment deformasyon yapilar ile beraber
bilylime faylari, formasyon i¢i uyumsuzluklar ve ters faylar gibi yapilarin yer almas1 Ge¢ Miyosen — Erken
Pliyosen siiresince bolgede tektonik aktivitenin etkili olduguna isaret eder. Bu verilere gore Neojen’'de
bolgede magnitudii 5’den daha biyiik depremlerin etkili oldugu sdylenebilir. Ayrica, Caybagi Formasyonu
neotektonik donemin izlerini gosteren sinsedimanter deformasyon yapilarinin yaninda antiklinaller ve
senklinaller gibi sedimantasyon sonrasi deformasyon yapilarina da sahiptir.

Abstract
The purpose of this investigation to determine characteristics of soft-sediment deformation

structures of Caybagi Formation (Late Miocene-Early Pliocene) fluvio-lacustrine deposits that located in
East of Elazig.

Neogene units were deposited in tectonically controlled E-W trending basins that is located in East
Anatolian. The Caybagi Formation was deposited in one of these basins consists of fluvio-lacustrine deposits.
Numerous  soft-sediment deformation structures are encountered in this formation, particularly in
conglomerates, medium to coarse grained tuffaceous sandstones and claystones: slumps, convolute
laminations, simple recumbent folds, intruded ~gravels and sands, load casts and pseudonodules, flame
structures, sand volcanoes, and pillow structures. Deformation mechanisms are related to liquefaction and
Sluidization. This trigger mechanism can be gravity, overloading and seismic events. The coarse to middle
grained sandstones of Caybagi Formation were lithologies susceptible to liquefaction when affected by
seismic waves.

In the Caybagi Formation, the existence of seismic induced deformation structures and the
association with active Neogene tectonic structures like intraformational unconformity, growth Jaults and
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reverse faults of Caybagi basin represents corroboration of tectonic activity in this area during the Late
Miocene - Early Pliocene. Earthquakes with a magnitude higher than 5 can be postulated during Neogene.
Morever, the Caybagi Formation has both synsedimentary deformation structures and post-depositional
structures such as anticlinals and synclinals shows the signature of neotectonics.
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Paleoclimatology of Upper Miocene Lacustrine-continental sediments (Cayirhan, Ankara) and
their relationship with Global Miocene events
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0Z
Calisma alami Ankara’nin Cayirhan ilgesi civarinda yer almaktadir. Cayirhan Formasyonu’nun Geg
Miyosen yash golsel-karasal ¢okelleri 89 m kalinhginda detayli bir olgiilii stratigrafik kesit boyunca
cahisilmistir. Toplam olarak 161 adet yiiksek ¢oziintirlikte ornek toplanmis ve hem arazide hem de
laboratuarda sedimantolojik analizleri yapilmustir. Se¢ilen 6rneklerde palinolojik analizler, kil minerali ve
ana ve iz element analizleri yapilmig sedimantolojik veriler ile karsilagtiriimigtir.

[stifin tamami devirsel litofasiyes ardalanmalarindan olugmaktadir. Olgiilii istifin alt kisminda, kalin
koyu gri- gri ¢amurtaglari ile ince jips, kiregtasi, ¢ort veya kumtast ardalanmasi hakimdir. Bu fasiyeslerden
olusan devirlerde ¢amurtaglari devir altlarinda ve jips, kiregtasi, ¢ort veya kumtaslari ise devir istelerinde yer
almaktadirlar. Devirler yer yer ¢camur ¢atlaklari ile ortiiltirler. Bu da yukar1 dogru siglasan ve zaman zaman
su iistii olan devirlerin varhgimi gostermektedir. Istifin orta kisminda koyu gri-gri veya yesilimsi ¢gamurtaglari
ile fosil kabuklar1 igeren ooidli kiregtaglar1 veya jipslerin ardalanmasi yer almaktadir. Bu ardalanmalarin
olusturdugu devirler tabanda gamurtaglar1 ve tavanda ise kiregtaglar1 ve jipsler ile temsil edilirler. Devir
tavanlarinda yer yer demir yumrulari, ¢amur ¢atlaklari ve yagmur damlas: izleri gozlenmistir. Istifin st
kisminda ise yesilimsi ¢amurtaslan ile kizil-kahve ¢amurtaslarinin ardalanmasi yer almaktadir. Kizil-kahve
¢amurtaslarinda eski toprak olusumu izlerine rastlanmustir. Dolayist ile yesilimsi ¢camurtaslar devir altlarinda
kizil-kahve ¢amurtaslan ise devir istlerinde yer aldigi tespit edilmistir. [stifin en istiinde ise yesilimsi
camurtaslan yerine agik gri renkli kalin marnlar kizil-kahve ¢amurtaglarn ile ardalanma sunmaktadir. Marnlar
icerisinde stromatolitik lensler gézlenmis ve eski toprak olusumlart ile orttlmiistiir.

Devirler dikkatle incelendiginde tek tip ve homojen olmadiklari, farkli tipte ve Olgekte devirlerden
olustugu gorillmektedir. Biiyik ol¢ekli devirlerin 4-6 adet kiigiik devrin siralanmasi ile olustugu
goriilmektedir. Istif boyunca 125 adet kiigiik 6lgekli ve 28 adet biiyiik 6lgekli devir tespit edilmistir. Devir
siralanmalarina ve tiplerine bakildiginda kiigiik olgekli devirlerin biiyiik ol¢ekli devirlerin Ustlerine dogru

kahnliklarinin degistigi ve kendisini olugturan fasiyeslerin bu kalinlik degisimi igerisinde paralellik sundugu
gozlenmistir.

Istif boyunca devirsellikten bagimsiz olarak jeokimyasal degisimler incelendiginde CaCO; ve SiO,
yiizdelerindeki bityiik 6lgekli degisimler dikkat ¢ekmektedir. Bu degisimler hem devirsellikten daha biytik
Olgekte hem de devir mertebesinde zit degisimler gostermektedir. Mg/Ca ve Sr/Ca oranlarmdaki degisimler
de benzer bir sekilde takip etmektedir. Fakat devirlerdeki degisimler ile olan paralellikleri dikkat
cekmektedir. Fe/Mn, Ti/Al, Si/Al, Fe/Al oranlarindaki degisimler ve Fe, Ti, Al, Mn, K, P, Na
elementlerindeki artis ve azahglar gol suyunun kimyasinin degisiminde ve kuruma donemlerinde aginma ve
ayrigma ile desteklenen sediman bilesiminde etken oldugunu gostermektedir.

Ayrica, mineralojik degisimlere bakildiginda smektit, illit, sepiolit, kalsit, dolomit ve analsim
minerallerinin ardisik olarak mevcut olmast ¢okelim sirasinda bazik ve asidik sartlarin ardalandigimi
adstermektedir.
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Bunlara ek ve bagimsiz olarak, palinolojik verilerdeki degisimler incelendiginde istifin alt kismindaki
goreceli bollugun istifin Gst kisminda tamamen yok oldugu gortilmektedir. Alttaki otsu-odunsu floranin
tamamen yok oldugunu ve istifin Gst kisminin alt kismina gore goreceli olarak daha kurak donemde
¢okeldigini gostermektedir.

Biitiin bulgular bir araya getirdigimizde Ge¢ Miyosen golsel-karasal ¢okellerin olusumunda iklim
etkili devirsel degigimlerin baskin oldugu ve biiyiik ve kiigtik 6lgekli degisimlerin uzun donemde gol suyunun
kimyasinda da degisiklik olusturdugu gozlenmistir.

Devirsel diizen bagimsiz olarak istatiksel analizler ile incelendiginde goreceli gol seviyesi degisimi
egrisi ortaya ¢ikmaktadir. Bu degisim egrisi Miyosen donemi kiiresel oksijen izotopu egrisi ile
karsilastirildiginda buzul etkili soguma doénemlerinden etkilendigi ve takip eden kurak dénemleri de
gosterdigi tespit edilmistir. Ayrica bu degisim egrilerinde kiigiik 6lgekli devirlerin Yalpalanma (Precession)
ve bilyiik 6lgekli devrilerin ise Dig Merkezlilik (Eccentricity) tipi Milankovitch devirlerine denk geldigi
goriilmektedir. Baskin olarak Yalpalanma devirlerinin goéziikmesi Dis Merkezlilik devrilerinin etkisinde
gelistiklerini ve kisa donemde 1slak-kurak iklim ardalanmalarini ve uzun dénemde ise soguk — sicak iklim
ardalanmalarini yansitmaktadir.

ABSTRACT
Study area is located around Cayirhan town of Ankara. Upper Miocene lacustrine-continental
sediments of Caywhan Formation have been studied along 89m-thick detailed stratigraphic section. 161
samples have been recovered and sedimentological analysis are carried out both in the field and in the
laboratories. Palynological analysis, clay mineral, major and trace element analysis are carried out on the
selected samples and correlated with sedimentological properties.

Whole section is composed of cyclic alternations of lithofacies. At the bottom part of the section, thick,
dark grey-grey mudstones alternate with thin gypsum, limestone, chert or sandstone. Mudstones take place at
the bottom of the cycles and gypsum, limestone, chert or sandstone take place at the top. Cycles are capped
by mudcracks and indicate presence of shallowing-upward and occasionally exposed cycles. In the middle
part of the section, dark grey-grey or greenish mudstones alternate with ooidal limestones with fossil
fragments or gypsums. Mudstones take place at the bottom and limestones and gypsums towards the top of
the cycles. At the top of the cycles, iron nodules, mud cracks or rain drop imprints are observed. In the upper
part of the section, greenish mudstones alternate with reddish-brownish mudstones. Paleosoil structures are
observed within reddish-brownish mudstones and indicate exposure conditions developed over the greenish
mudstones towards the top of the cycles. At the top part of the section, light grey marls alternate with
reddish-brownish mudstones and display lensoidal stromatolite developments. This type of cycles is also
capped by paleosoil structures.

Cycles when carefully examined are not homogeneous and one type, they display different types and
scales. Large-scale cycles are composed of 4-6 numbers of small-scale cycles. Along the section, 125 small-
scale cycles and 28 larger cycles are recorded. Thickness and sedimentary structures of small-scale cycles
changes towards the top of larger-scale cycles in an order. Evolution of facies and thickness changes of
small-scale cycles form the characteristic feature of a large-scale cycle.

Independently, when geochemical changes are analyzed, changes in CaCOj and SiO, percentages
were noticeable. These changes display fluctuations greater than or in the same scale with cycles in opposite
directions. Changes in Mg/Ca and Sr/Ca display parallel fluctuations with cyclicity. Changes in Fe/Mn,
Ti/Al, Si/Al, Fe/Al ratios and in element concentrations of Fe, Ti, Al, Mn, K, P, and Na indicate chemistry of
lake water changes and sediment influx and weathering also take role in the sediment composition during
exposure conditions.

According to mineralogical analyses, alternation of smectite, illite, sepiolite, calcite, dolomite and
analsime minerals indicate that fluctuating acidic and alkaline conditions were present in the lake.
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Moreover, palynological analysis display that relative abundance at the bottom part of the section
disappears towards top. Herbaceous and ligneous flora recorded at the bottom part is not observed towards
the top and this indicates that dryer conditions took place in time.

When all data combined and analyzed, it is seen that climatic changes took important role in the
formation of Upper Miocene lacustrine-continental sediments and small- and large-scale cycles even affected
the chemistry of lake water in long term.

Statistically analyzed cyclic hierarchy forms a relative lake-level fluctuation curve. When this curve is
correlated with Global Miocene oxygen isotope curve, it is seen that lake level fluctuations were affected by
glacial cooling and following dry periods. In this curve, small- and large-scale cycles correspond to
Precession and Eccentricity bands of Milankovitch cycles respectively. Dominantly observed Eccentricity
modulated Precession cycles display short-term wet-and-dry climate changes and cool-and-warm climate
changes in the long term.
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Killik Diizeyi Traverten Tipi Karbonatlarimin (Denizli — Kakhik, Bati Tiirkiye ) Fasiyes
Ozellikleri ve Yapitasi Uretimiyle iliskisi

Carbonate facies charecteristics of Killik Level Travertine-type Carbonates (Denizli — Kaklik,
Western Turkey), Their Relations With The Building Stone Production
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Bu caligma, Denizli-Kakhk yoresinde Alimoglu ve Kémiirciioglu ocaklarinda yayilim sunan Killik traverten

diizeyinin, traverten yap1 ve mikro fasiyeslerinin belirlenmesi ve iki istifin disey yonde karsilagtirilmasim
amaglamistir.

Killik traverten diizeyi yaklagik tiimiiyle ortokimyasal isleyler sonucu olugmustur. Diizeyi olusturan karbonat
yapilar; i) mikrit yapilar, i) sparkalsit yapilar, iii) ¢ali yapilari, iv) gozenek yapilari, v) katman ve lamina
yapilar ile vi) biyolojik yapilar olarak simflandirilmgtir. Mikrit yapilar; pthti mikrit, pihtt mikrit kiimesi,
mikrobiyal mikrit ve intraklast, spar yapilar; pihti mikrit arasi spar, pthti mikrit kiimesi i¢i spar, ¢ali 1¢1 spar
ve konkoidal spar kiimesi-spar kabugu yapilari, ¢ali yapilari; hasir ¢ali, radyal ¢ali, kiime ¢ali, telek-tiiy ¢al,
gozenek yapilari; fenestral-biiziilme bosluklari, gaz boslugu, mikro su havuzu boslugu, su kanal bosluklart,
cati arasi bosluklar ve organizma i¢i bosluklardir. Katman-lamina yapilari gok sayida mikrit ve spar
yapilarinin olusturdugu diizeylerdir. Biyolojik yapilar ise borucuk govdeli yiiksek yapili bitkiler, gastropod,
ostrakod ve mavi yesil alglerin olusturdugu karbonat yapilardir. Mikrofasiyes dagilimlarina gore iki ocak
istifinde de, altta pthti mikrit fasiyesleri, mikrobiyal mikrit fasiyesi, hasir ¢al fasiyesi, radyal ¢al fasiyesleri,
{istte kiime ¢al fasiyesi ve telek—tiiy gali fasiyesleri egemendir. Bu durum diizeyin ilk yarisinda, bagil olarak
daha derin ve yaygmn, olasilikla su dolum-bosalimi ¢ok az olan durgun golciiklerde, ikinci yansinda ise daha
s15 ve yayilmi az, su dolum-bosalimi ¢ok olan havuz tipi kiigik su birikintilerinde olustugunu yansitir.
istifteki alttan @iste siglasma, birikim alanlarinda yavaslayan ¢okmeyle veya mevsimsel degisikliklerle
iliskilendirilebilir. Komiirctioglu traverten istifi ikinci yarisinda Alimoglu istinden farkli olarak daha
diizenlidir ve havuz sekilli kiigiik birikim alanimn i¢ kesimlerinde gelismis pthti mikrit fasiyesleri ile birikim
havuzunun kiy1 zonunu temsil eden diizensiz telek-tity ¢ali fasiyesleri igerir. Bu durum istifin Gst boliimiinin
Alimoglu Ocag istifinden bagimsiz ve farkh kosullara sahip bir ortamda olugtugunu diistindiirmektedir.

Yapitas: olarak traverten tretiminde daha ¢ok tercih edilen “kumlu traverten” olarak anilan istif, egemen
olarak kum boyu pihti mikrit yapisi ve pthti mikrit kiimesi yapilarindan, olusan, az olarak hasir ¢ali ve telek-
tiily gah yapilar da igerebilen; “su yollu traverten” olarak adlandirilan cok belirgin laminal yapi sunan istif
ise, baskin olarak hasir ¢ali ve mikrobiyal mikrit fasiyesleri, daha az olarak pihti mikrit fasiyeslerinden
olusan orto-kimyasal diizeylerdir.

Anahtar sozciikler: Traverten, Karbonat kayalar, Mikrofasiyes, Kaklik-Denizli, Killik traverten diizeyi

ABSTRACT
In this study, travertine structures and facies of Killik Travertine level in Alimoglu, Komiirciioglu quarries
(Denizli-Kaklik region), were examined and vertical changes in those travertine sequences were compared to
each other.
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The Killik Travertene Zone was almost entirely formed by orthochemical processes. Carbonate structures,
determined in this study, are i) micrite structures which are characterized by clotted (peloidal) micrite,
clotted micrite clump, microbial micrite, intraclasts, ii) sparcalcite structures which are represented by intra
clotted micrite spar, inner clotted micrite clump spar, inner shrub spar, encrusted spar, concoidal spar, iii)
shrub structures which are mat shrub, radial shrub, mass shrub, quill feather shrubs, iv) pore structures
which are shrinkage fenestral pores, gas escape pores, micro pool water pores, water channel pores, intra
Jrame pores, inner organism pores v) bed-laminae structures consisting of large amount of micrite and spar
structures and vi) biological structures of ostracoda, gastropoda, blue green algaes, higher plant stems.
Both the Alimoglu and Kéomiirciioglu sequences are dominated by the clotted micrite, microbial micrite, mat
shrub, radial shrub facies in their lower parts and mass shrub, quill feather shrub, higher plants shrub facies
in the upper parts. Carbonate structures and facies characteristics indicate that both the Alimoglu and
Komiirciioglu  sequences were formed in relatively deeper, larger, probably low-water discharging,
standing/low-still small lakes, in their lower parts and relatively shallower and smaller, high-water
discharging, pool-type small lakes in the upper half. Shallowing upward in both seguences can be related to
declerated precipitation in depositional environment or seasonal changes. Different from the Alimoglu
sequence, upper part of the Komiirciioglu sequence is relatively more regular and represented by the clotted
micrite facies indicating inner parts of a pool-like small depositional environment. and quill feather shrub
Jacies indicating coastal part of the deposition pool. Thus, upper parts of the Komiirciioglu sequence have,
probably, been formed under different conditions independent from the Alimoglu sequence.

The most popular types of travertine in the market are the “sandy travertine” and “water road travertine”
both of which are orthochemical in nature. The sandy travertine is dominantly made up of sand size clotted
(peloidal) micrite, clotted micrite clump, radial shrub facies and less abundant mat shrub facies and quill-
Jeather shrubs facies. “Water road travertine”, on the other hand, consists of microbial micrite facies, mad
shurup facies including liddle clotted (peloidal) micrite, clotted facies.

Keywords: Travertine, Carbonate rocks, Microfacies, Kaklik-Denizli, Killik level
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Pliyosen Yash Gelinkaya Formasyonunun (KD-Erzurum) Sedimantolojik Ozellikleri ve
Depolanma Ortami

Sedimentological Features and Depositional Environment of the Pliocene Aged Gelinkaya
Formation (NE-Erzurum)
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Bu ¢alisma, Pliyosen yash Gelinkaya Formasyonunun (KD-Erzurum) volkano-klastik kirmtih
tortullarinin sedimantolojik 6zelliklerini ve depolanma kosullarini belirlemek amaciyla yapimistir. inceleme
alam, dogrultu atimh faylarla sinirlandinilmig ve her iki taraftan volkanik yikseltilerle ¢evrili uzunlamasina
gelismis bir sedimantasyon havzasidir.

Ust Miyosen yash Palandoken Volkanitleri, Pliyosen yagh Kargapazari Volkanitleri ve bu
volkanitlerle ayn1 zamanda ¢okelmis volkanoklastik — kirintili tortullardan olusan Gelinkaya Formasyonu
inceleme alaninda yiizeylenmektedir. Dogrultu atimh faylarla sinirlanmig bir alanda depolanmus Gelinkaya
Formasyonu’nun ortam kosullarini ve olusumunu belirlemek amaciyla bu birimde sedimantolojik ¢alismalar
yuritilmiistiir.

Gelinkaya Formasyonu, toplam kalinligi 130-150 metre arasinda degisen, boz gri ve sarims renkli
cakiltasi, kumtagi, silttasi, kiltagi, marn, tifit, diyatomit ve aglomera ardalanmasindan olusmaktadir. Bu
formasyonun gesitli kesimlerinden alinan stratigrafik kesitlerde havzada depolanan kirmntili tortullarin yanal
ve diisey yondeki degigimleri ortaya konulmustur.

Calisma alani igerisindeki en yagl birim Ust Miyosen yash Palandoken Volkanitleridir. Palandoken
volkanitlerinin yerlesiminin ardindan Pliyosen donemi yalnizca bir ¢okelme evresi degil ayni zamanda
volkanik etkinligi de kapsayan bir dénemdir. Pliyosen déneminde baglayan bu geng volkanik etkinlik
Kuvaterner doneminin baslarina kadar devam etmektedir.

Havzada sedimantasyon bashca iki evrede gerceklesmistir: Ik evre, beyaz ve agik gri renkli
Pliyosen ¢okellerinden olusmaktadir. Gelinkaya Formasyonu olarak adlandirilan bu ¢okeller, akarsu ¢okelleri
ve golsel ¢okellerden meydana gelmistir.Gelinkaya Formasyonun lizerine acisal uyumsuzlukla Kuvaterner
yash aliivyal yelpaze, orgiilii akarsu ve bataklik ortaminda ¢okelmis tortullar gelmektedir.

Anahtar Kelimeler: Palandéken Volkanitleri, volkano-klastik tortullar, diyatomit, tiifit

ABSTRACT
In this study, volcano-clastic detritic sediments of the Pliocene aged Gelinkaya Formation (NE-Erzurum) are
investigated in order to their sedimentological features and conditions of deposition. Study area is a
lengthways basin which is confined by strike —slip faults and is enclosed both of the two sides by volcanic
heights. Upper Miocene Palanddken volcanics, Pliocene Kargapazari volcanics and Gelinkaya Formation
deposited contemporaneously with Pliocene volcanics crop out in the study area. Sedimantological studies in

305



B1. Tirkige Jeolgji Hurultay Bildir Ocler

this unit are executed to determinate of environmental conditions of the Gelinkaya Formation wihich is
deposited in the area confined by strike-slip faults.

Total thickness of the Gelinkaya formation is between 130-150 meters and this formation is composed of gray
and yellowish colour conglomerate, sandstone, siltstone, claystone, marl, tuffite, diatomite and agglomerate.
Lateral and vertical changes of detritus sediments which is deposited in this basin have been displayed
stratigraphic sections taking from different part of this formation.

The oldest unit is Upper Miocene aged Palanddken volcanics in the study area. Pliocene term is
comprised of not only deposition and also volcanic activities. This young volcanism is continuous until the
beginning of the Quaternary. Deposition in this basin has been developed mainly two stages. First stage
consists of white and light gray colored Pliocene deposits. These deposits named as Gelinkaya Formation
are occurred from fluvial sediments to lacusturine sediments. Quaternary sediments which are deposited in
alluvial fan, braided fluvial and swamp environments overlies Gelinkaya Formation angular unconformably

Key words: Palandcken Volcanics, volcano-clastic sediments, diatomite and tuffite
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Gilbert Tipi Akarsu Deltasina Bir Ornek: Belemedik Deltasi

An Example for the Gilbert Type Fluvial Delta: Belemedik Delta
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Belemedik Deltasi, Pozanti (Adana) [lgesi’nin 6 km giineydogusunda yer alir. Bu ¢alisma Pozanti
Orman Isletme Midiirliigii taradindan desteklenmistir. ¢alismanin amaci, Belemedik Koyii civarinda bulunan
delta ¢okellerin olusum ortamlarinin aragtirilmasidir. Bu amagla sedimantolojik ¢alismalar yapilmis ve kesit
kalinliklar1 4.2-15 metre arasinda degisen 5 adet sedimanter kesit alimmistir. Sedimanter kesitlerdeki fasiyes
birlikleri goz oniine alindiginda 4 ana unsur ayurt edilebilir. Bunlar A, B, C ve D harfleri ile simgelenmistir:
A fasiyes birligi, farkli tane boyundaki konglomeralardan ve kumtaslarindan meydana gelmistir. Diizlemsel
capraz tabakalanma ve derecelenme gosteren bu fasiyes birligi orgiili nehir sisteminin uzak kesimlerini
gosterir. B fasiyes birligi konglomera, kumtas, silttasi ve killerden olusur. Bu fasiyes birliginde kanal
geometrisi ve kiitle akmalan tipiktir. Kum-silt lamina ardalanmasi ve kiigiik 6l¢ekli ¢apraz tabakalanmalar ile
rip1l laminalar (st seviyelere dogru bollagirlar. C fasiyes birligi delta on takimlarini gosterir. Silttasi, kiltasi
ve kumtaslarinin ardalanmasindan meydana getirilmigtir. Ripil laminalanmalar ve ¢apraz tabakalanmalar
boldur. D fasiyes birligi, olduk¢a genis yayiliml, diizlemsel ¢apraz tabakali veya ripil laminali ¢okellerden
olusmustur. Buradaki kumtaslari, ince, ¢ok ince tane boylarmna sahiptirler. Bu fasiyes birligi, tirbiditik
akintilarin silt-ince kum gibi malzemeleri delta ilerisi ortamlarda ¢okeltmesi ile meydana gelmistir.
Anahtar Kelimeler: Gilbert tipi delta, Fasiyes birlikteligi, Sedimanter ortam, Belemedik

ABSTRACT

Belemedik delta is situated in 6 km southeastern of Pozanti (Adana). This study is supported by Pozanti
Forest District Directorate. The purpose of this study is to investigate the depositional environments of the
sediments around Belemedik Village. For this purpose, sedimentological studies were performed and 5
sedimentary sections having thickness changing between 4.2 and 15 m were measured. According to the
facies associations in sedimentary sections, 4 main units called A, B, C and D were identified. A-facies
association is composed of conglomerates having varied grain size and sandstones. This facies association
shows plannar cross bedding and graded bedding and represents proximal part of the braided river system.
B-facies association consists of conglomerates, sandstones, siltstones and claystone. Channel geometry and
mass flows are typical in this association. Alternating sand-silt laminations and small scaled cross beddings
and ripple marks are abundant near upper levels. C-facies association shows delta bottom set deposits. They
are represented by siltstone, claystone and sandstone alternations. Ripple laminations and cross beddings
are abundant. D-facies association is characterized by large lateral extension of plannar or ripple laminated
sediments. Sandstones in this association have fine to very fine grain size. This facies association shows that
it occured by the deposition of materials like silt and fine sand by turbidity currents in the front part of the
delta environment.

Keywords: Gilbert type delta, Facies association, Sedimentary environment, Belemedik.
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Mersin Yoresinde Sert Laminah Kabuk (Kalis Kabuk) Karstik Yiizey Yapilari

Karstic Surface Features Of The Hard Laminated Crust (Caliche Hardpan) In The Mersin Area
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Mersin ili i¢inde yeralan ¢alisma alaninda kalisler yaygindir ve toz, yumru, tiip, ¢atlak dolgusu, laminali
kabuk, sert laminal kabuk (sert kabuk), pizolitik kabuk gibi farkl sekillerde bulunur. Sert laminali kabuk
tipik karen karstik yilizey yapilart gostermektedir. Bunlar; ¢6ziinme havuzu, ¢oziinme kaval yapis
(rillenkarren), ¢oziinme ¢ukuru ve ¢oziinmeyle genisletilmis ¢atlaklardir. [lk iki karstik yapi yaygindir ve
kalis tepee yapilar1 veya yalanci antiklinal olarak adlandirilan dom ve sirt sekilli ylizey sekilleriyle birlikte
bulunur. Kamenitza veya ¢oztinme havuzlart genellikle kalis tepee yapilarinin st kisimlarinda goéllenen
sulardan olusan diiz tabanli, keskin ve agmali kenarlari olan tabak sekilli ¢ukurluklardir. Coziinme kaval
yapilar keskin agili sirtlarla ayrilan, uzunluklar: 15 cm’den az olan ¢6ziinme oluklaridir. Bunlar kalis tepee
yapilarinin st kisminda veya yakinindaki kiigiik yiikselimlerin egimli ylizeyleri tizerinde iyi bir sekilde
geligir ve yiizey sularindan olusurlar. C6éziinme ¢ukurlart dar ve silindirik sekilli karstik ¢ukurluklardir ve
bitki kok boyunca drene edilen sulardan olusur. Yarik-karenleri ¢atlaklar boyunca kanalize yiizey sularinin
¢oziinme Urunidir. Kaliglerle birlikte bulunan karst yapilan yar kurak iklimden nemli iklim kosullarina
degisimi gosterir.

Anahtar Kelimeler: kalig, karstlasma, karen, sert laminali kabuk, Kuvaterner

ABSTRACT

In the study area located in the Mersin province, caliches are widespread and occur in a variety of forms
such as powdery, nodular, tubular, fracture-infill, laminar crust, hard laminated crust (caliche hardpan),
pisolithic crust. The hard laminated crust shows distinctive karstic surface features of karrens. These are
kamenitza, rillenkarren (solution flute), solution pit and solution enlarged fracture (kluftkarren). First two
karstic features are common and closely associated with dome- and ridge-like morphologies termed caliche
tepees or pseudo-anticlines. Kamenitzas or solution basins are dish-shaped depressions with flat bottom and
sharp and overhanging sides resulted from ponding water mostly at the top of caliche tepees. Rillenkarrens
are solutional flutes seperated by sharp angular ridges, with length of less than 15 c¢m. They are well
developed on the inclined surfaces of small reliefs at or near the top of caliche tepees, and form from sheet
Sflow. Solution pits are narrow, cylindirical shaped karstic troughs formed by stemflow drainage beneath
trees. The kluftkarrens are products of dissolution by channelised surface water flowing along a fracture.
The karst features associated with caliche indicate a climatic change from semiarid to humid conditions.

Key Words: caliche, karstification, karren, hard laminated crust, Quaternary
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The sediments of Permian hydrothermal karst in Krakéw region, Southern Poland
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ABSTRACT
The karst forms and their sediment fillings were encountered in the Debnik Anticline (Krakow region,
Southern Poland) built of Middle Devonian to Early Carboniferous carbonates. The development of karst
slightly postdates the Permian (ca. 300 Ma) volcanic activity in the Krakéw region. In this region major
transcontinental strike and slip Hamburg-Krakéw- Dobruja fault zone induced series of minor, en echelon,
extensional faults, which served, as magma passages and guided karst conduits.

The karst forms in the Debnik Anticline reach several to tens of meters in size. They are filled with:
i) massive, subaqueous, coarse crystalline calcite spar; ii) crystalloclastic, bedded limestones; iii) jasper
lenses iv) kaolinitised tuffs. The sediments, which are characterized by red coloration caused by iron
compounds, underwent synsedimentary deformations, which resulted in brecciation, and plastic
deformations.

The presently exposed, karst forms are fragments of extensive circulation system, fed by waters of

elevated temperature, rich in CO, which is proved by fluid inclusion analysis and stable isotope
investigation. Origin of this system is associated with volcanic activity. The roots of the system represented
Sfissures filled with coarse crystalline, red calcites common in the Debnik Anticline. Water issuing on the
surface caused precipitation of red travertines. These travertines are only preserved as clasts in the Lower
Permian conglomerates deposited in the local tectonic depressions.

The Sivas region (Turkey) might serve as the actualistic geotectonic counterpart of Polish fossil
system, were the fissure-ridge travertines are associated with tectonic deformations resulted from NE-SW
extension associated with a NW-SE compressional regime related to the Central Anatolian Thrust Belt
(Mesci et al. 2008).

Scientific project N307 022 31/1746 financed by Polish Science Founds in 2006-2008 years.

Keywords: hydrothermal karst, extensional tectonic, travertine

Mesci B.L.,Giirsoy & Tatar O. 2008. Turkish J. Earth Sci., 17.
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Orta Anadolu Neojen havzalar igerisinde olduk¢a genis bir yayilima sahip olan Tuz Goélii
havzasinin kuzey, orta ve giiney boliimlerinde yaygin evaporit olugumlarina rastlanilir. Bunlardan kuzeydeki
Pagadag civari evaporitleri literatiirde Aladag Formasyonu olarak tanimlanir ve yasi’da Oligo-Miyosen’dir.
Formasyonun esdegeri olan birimler havzanin orta ve giiney boliimlerinde Mezgit Formasyonu (Oligosen)
olarak isimlendirilir. Aladag Formasyonu evaporitleri tabandaki Eosen yagl Danatepe Formasyonu tiirbidit
fasiyesleri lizerine agisal uyumsuzlukla gelir ve iistte ise Pliyosen yagli Besiktepe Formasyonu silisiklastikleri
ile uyumsuz iliskilidir. Toplam kahnhgi 100-200m. arasinda degisen bolgedeki evaporitlerin Pasadag
antiklinalinin dogusundaki Aladag, Simsek ve Beyaz tepe ile Odunbogazi ve Biiyiikkisla koyleri gevresinde
tipik mostralar1 bulunur. Formasyon baglica 5 tip evaporit fasiyesi ile temsil olunur. Bunlar tabandan
itibaren sirastyla; a) kirmizi renkli jipsli kiltaglar1 (F.7), b) ince tabakali-laminali birincil anhidritler (F.2), ¢)
orta-kalin tabakali ikincil jipsler (F.3), d) beyaz-krem renkli masiv jipsler (F.4), ve e) serbest biiyiimeli-
ikizlenmeli selenitik jipsler (F.5)’dir. Bunlardan F.2 fasiyesi i¢erisinde yaygin ripill ondiilasyonlari, F.3
fasiyesi icerisinde kayma-akma yapilari ve F.4 fasiyesi igerisinde ise ince anhidritlesme-karbonatlagsma
bandlar1 ve anhidrit yumrular ile karstik erime bogluklar tipik olarak geligmistir.

Evaporitlerin petrografik incelemelerinde temel doku tiplerinden sirasiyla; porfiroblast, alabastrin,
satin-spar ve balatino doku tiirleri gézlenmistir. Bunlardan porfiroblast tip dokunun izlendigi jips
Omeklerinde, detritik mineral (s6lestin, barit ve halit gibi) ve anhidrit kristal kapamimlar ile yeniden
kristallenme gegirenler de tane simirlarinin kismen bozuldugu girik-kenetli yapi oldukea tipiktir. Porfiroblast
dokulu birincil anhidritler ise, oldukga iri prizmatik-¢ubuksu yapili anhidrit kristallerinden meydana gelir ve
bunlarda kataklastik doku benzeri degisik yonlii burulma-burkulmalara sik¢a rastlanilir. Alabastrin dokulu
jipslerde yer yer karbonat laminalariyla ardalanmali ve bazi alanlarda rekristalizasyon sonucu gelisen iri-
kristalli porfiroblastik doku tipiktir. Bunlar, yer yer sinirlari belirsiz ikincil jips yamalarina déniisiirler ve
genis alanlar kaplarlar. Satin-spar dokulu diyajenetik jipslerdeki uzun eksenleri boyunca gelisen burulma-
burkulmalar ile belirginlesen deformasyon yapilar ¢ok tipiktir. Bazi laminah jips omekleri balatino tipi
olusumlara benzer olup, bunlar birka¢ milimetre boyutundaki jips lamina veya bandlarinin karbonat-kil
malzeme ile ardalanmasi seklindedir. Jips seviyeleri igerisinde ¢esitli boyutta gelisen ge¢ zamanl catlaklar,
kalsit veya dolomit bilesimindeki malzeme ile doldurulmustur. Bununla birlikte porfiroblast ve balatino tipi
jips seviyeleri igerisinde ¢ok sayida solestin, barit ve halit minerallesmeleri de tespit edilmistir. Solestin
kristalleri 6z-yar 6z sekilli olup, ornatma ile jips kristallerinin yerini almistir. Bu nedenle bazi yerlerde tam
olarak gelismemis solestin kristal sinirlari jipse dereceli bir gegis gosterir. Barit ve halit kristalleri ise 6z
sekilli olmalarina kargin daha ufak boyutlarda ve az oranda meydana gelmistir. Diger yandan taramal
elektron mikroskobu (SEM) ¢alismalari, polarizan mikroskop altinda tam olarak belirlenemeyen farkl
evaporit minerallerinin ortaya ¢ikartilmasinda biiyiik katki saglamustir. Bunlar igerisinde en yaygin olam
solestin minerali olup, prizmatik ve tabuler yapili kristaller seklinde ince jips laminalari arasinda sagilmis
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veya kiimelenmis tarzda gelismistir. Zonlu biiytime yapisina sahip s6lestin kristalleri saf olabildikleri gibi ¢ok
miktarda kalsit veya jips kapantilan da igermektedirler. Solestinli bolgeler igerisinde yer yer yogunlasan ve
enerji yaythmli x-1smlar1 spektrometresi (EDS)’ nde Ba pikleri ile fark edilen Barit minerali ise, ¢ok ince
kristaller seklinde agiga ¢ikar. Bunlara bazi alanlarda yer yer oz-yann 6z sekilli halit mineralleri ile
framboidal pirit kristalleri de eslik eder. Ayrica, EDS taramalarinda jips kristalleri arasinda hamur
konumunda mikro dolomit , kalsit ve kil (klorit) katkilari ile anhidrit kalintilar da tespit edilmistir. Bunlara
ilaveten XRF’deki 6n jeokimyasal ¢alismalarda iz elementlerden Sr 210-2300 ppm. arasi, Ba 15-45 ppm.
aras1 ve nadir toprak elementlerinden La 15-65 ppm. arasi ve Ce 20-100 ppm. arasi degerlerde oldugu
saptanmuistir.

Sonug olarak Pasadag civar evaporitlerinin diyajenetik gelisimi; erken diyajenezdeki alabastrin dokulu
birincil su alt1 jipslerinin ¢okelimi, bunlanin ge¢ diyajenezdeki gomiilme ile prizmatik-¢ubuksu yapih
anhidritleri olusturmasi ve daha sonraki yikselmeyle de porfiroblast dokulu ikincil jipslerin meydana gelmesi
seklindedir. Bunlara ge¢ diyajenezdeki gomiilme-yiikselme sirasinda ger¢eklesen hidratasyon-dehidratasyon-
rehidratasyon olaylar1 sonucu serbest kalan sulardan, karbonat (kalsit laminalari) ve soélestin-barit-halit
kristallenmesi eslik etmistir. Kokensel olarakta inceleme alanindaki jipsler on jeokimyasal veriler 1s1Z3inda
denizel bir kaynag isaretlemesine karsin, kesin bir sonuca ve yaslandirmaya gidebilmek igin ayrintili Sr**’,
0'""8 ve §3¥3 izotop ¢alismalarinin yapilmasina ihtiya¢ vardir.

ABSTRACT

Extensive evaporites are found in the northern, middle and southern areas of Salt Lake basin among
middle Anatolian Neogene basins. According to the literature evaporites at the north of Pasadag locality are
known as Aladag formation of Oligocene-Miocene age. In the middle and south of the basin same formation
is named as Mezgit formation (Oligocene). The Aladag formation lies unconformably over the basal turbidity
facies of Danatepe formation of Eocene and underlies Begsiktepe of Pliocene age and having an upper
unconformable contact with siliciclastics. The thickness of evaporites of Pasadag anticline varies from 100-
200 m and well exposed from Aladag, Simgsek, Beyaz in the east to Odunbogazi and Biiyiikkigla villages.
Basically these formations represent five evaporite facies. They are from the base: a) red colored gypsum
claystone (F.1), b) thin bedded-laminated primary anhydrite (F.2),  ¢) medium bedded secondary gypsum
(F.3), d) white—cream colored massive gypsum (F.4), and e) free growing-twinning selenitik gypsum (F.5).
Among these extensive ripple undulations in the F.2 facies, slumps structure in the F.3 and thin
anhydritization-carbonatization bands and from anhydrite nodules to karstic solution cavities in F.4 facies
were typically observed.

In the petrographic studies of evaporites porphyroblast, alabastrine, satin-spar, and balatino
structures were typically observed. Among them, detrital mineral (like celestine, barite and halite) and
inclusions of anhydrite along with interfingering around grain boundaries due to recrystallization are most
typical structures. Similarly primary anhydrite of porphyroblastic structure is formed from anhydrite crystals
of coarse prismatic texture and within them various torsions were found similar to cataclastic texture. Mostly
inter laminated carbonate and sometimes coarse-grained porphyroblastic texture formed due to
recrystallization is typical in the alabastrin-textured gypsum. At places these are transformed to undefined
secondary gypsum patches and found extensively. Some samples of laminated gypsum are similar to balatino
type and fond in the form of intercalations of gypsum laminations or bands of carbonate-clay matrix having
few mm in size. Late fractures of various sizes inside gypsum have been filled by matrix of calcitic or
dolomitic composition. Moreover inside porphyroblastic and balatino type gypsum barite and halite
minerallizations are found. Celestine crystals are found in euhedral-anhedral shape and replaces gypsum
crystals. Therefore at few places celestine crystal boundaries that show a completely transition with gypsum.
Barite and halite crystals developed in smaller size than euhedral crystals. On the other hand different
evaporite minerals could not be recognized under polarizing microscope as scanning electron microscope
(SEM). Inside them celestine mineral is most common and occurred as prismatic and tabular crystal form
among thin gypsum laminations. In spite of having pure form of celestine crystals, they may have calcite or
gypsum inclusions. In x-ray spectrometry the areas of celestine, Ba peeks can be distinguished by Barite
mineral peeks due to fine crystallization angles. At few places these show similarity with halite minerals
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having euhedral to framboidal pyrite crystals. However in EDS spectrometry micro dolomite, calcite and
clay (chlorite) with anhydrite have been found as matrix among gypsum crystals. In addition trace elements
Sr 210-2300 ppm, Ba 15-45 from XRF geochemical studies and rare earth elements La 15-65 ppm and Ce
20-100 ppm had evaluated.

As a result, the diagenesis of evaporites at the surroundings of Pasadag occurred as: early
diagenesis in the form of deposition of primary alabastrine gypsum under water, late diagenesis in the form
of prismatic anhydrite formation during burial and after that secondary gypsum in the form of
porphyroblastic texture due to exhumation. They were due to hydration-dehydration-rehydration of free
water, carbonate (calcite laminations) and solestine-barite-halite crystallization during late diagenetic
burial-exhumation. The geochemical data show that the origin of gypsum may be oceanic but for more
accurate results and age determination detailed Sr 86470 118 and $** isotopic studies are required.
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Diagensis of Sinjar Reefal Formation of North-west Iraq
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ABSTRACT
Petrographic analysis of reefal carbonate of the Sinjar Formation (Paleocene - Early Eocene)
indicates that the carbonate have been affected by various diagenetic process such as neomorphism,
cementation, compaction, silicification and scare dolomitization. Constructive diagenesis includes (Fibrous,
drusy, granular and Radiaxial, bladed, snytaxail) cements. Formed in fresh-marine water environments
where fluctuation of sea water level promoted vadose-phreatic zone differentiation.

Cementation which involves precipitation of calcium carbonates in various types of voids, exhibits
different types radiation fibrous cement is a late diagenetic variety modified from early diagenetic fibrous
cement in vadose environment. This type of cement is encountered as fillings of borings and inside
stromatolitic framework. Drusy cement is the most common variety in the succession examined and most
probably formed in meteoric phreatic environment. Granular cement indicate late diagenetic processes
formed in shallow phreatic zone. Bladed cement is found inside micritic groundmass and affiliated to vadose
zone. Blocky cement is common to both meteoric-marine zones during late diagenesis. Many skeletal grains
are overgrown from outside or inside by fibrous cement diagnostic of phreatic zone. Syntaxial ouigrowths of
calcite cement appear around echinoderm fragments embodied in micrite. As such it indicates neomorphic
origin rather than cavity filling. Neomorphic features encompasses recrystallization of micrite to microspar
and rare psuedospar; whereas inversion is manifested by molluscan skeletal fragments which originally
hosted an aragonitic mineralogy. Likewise calcareous green algal fragments usually exhibit similar
modification; where it is pronounced in reefal carbonate and to a lesser degree in the lagoonal counterpart.
Destructive diagenesis embraces micritization, compaction, stylolite, dissolution phenomena and
bioturbation.

Micritization as a result of blue-green algae and microbial activities is a widespread phenomenon in
the lagoonal facies of Sinjar limestone; formed by burrowing fauna and agglomeration of clotied micrite in
embayed outsides of skeletal grains. Both mechanical and chemical compaction effects appear with various
degrees. The ultimate response is manifested by close packing and microscopic faults. Pressure solution
appear as a smooth hummocky and irregular stylolites with minor high-low amplitude varieties. Likewise
solution seams and the fitted fabric promote smooth and network frame development where clays-organics
are concentrated. Dissolution on a large scale result in cave formation which may be associated with
dissolution breccias; both of them are noticed in Sinjar limestone. Faunal disturbances include both borings
and burrowings indicated by diagnostic textural variations. Porosity as mouldic and vuggy varieties appear
in textures affected by other dissolution processes. Authigenic minerals as local environment indicators,
especially inside fossils chambers, appear as pyrite in grain supported textures. Silicification is encountered
as microcrystalline, drusy quartz and fibrous chalcedony. It is noteworthy to mention that dolomitization is of
subdued character in the carbonate of Sinjar Formation. The overall sequence of events started with early
cementation and ended by silicification and dolomitization. These events are depicted by a diagenetic model
of reef exposed to fresh-water adjoining coastal marine environment.

Keywords: Diagenesis, Sinjar, Iraq
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Domuzdag Nap1 Boyalitepe Birimi’nin I"J.st Jura-Kretase Foraminifer Biyostratigrafisi (Orta
Toroslar): Kondanse istifin Gelisimi Ile ilgili Goriisler

Upper Jurassic-Cretaceous Foraminiferal Biostratigraphy of the Boyalitepe Unit, Domuzdag
Nappe (Central Taurides): Remarks on the Formation of the Condensed Succession
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Orta Toroslarda, Bozkir, Gencek, Huglu bolgesinde Domuzdag napina ait Ge¢ Jura-Kretase siiresince
kondanse istifler geligmistir.

Bu ¢alismada Domuzdag napindaki Boyalitepe Birimi’ne ait Ust Jura-Kretase kondanse istifinin foraminifer
biyostratigrafisi ortaya konulmus ve paleontolojik veriler kullanilarak bu tip istiflerin gelisimini ortaya koyan
tarihge ile ilgili yaklasimda bulunulmustur. Bu amaglar dogrutusunda Bozkir’m 10 km giineyindeki, Sogucak
koyil yakininda Sogucak kesiti 6l¢lilmiistiir. Caligilan kesit Domuzdag napindaki Boyalitepe Birimi’nin st
bolimiine aittir. Calisma alaminda kondanse kesit olarak bilinen Ust Jura-Kretase pelajik-yaripelajik
karbonat ¢okelleri Ust Triyas s1§ denizel karbonatlar iizerine uyumsuzlukla gelir ve Kretase yash flis
tarafindan uyumsuzlukla ortiildr.

Titoniyen-Turoniyen araliginda ¢okelmis, 15 metre kalinliktaki Sogucak kesiti genel olarak ince tabakali,
kirmizi, pembe renkli, ¢ortlii pelajik kiregtaglarindan olusur ve iginde uyumsuzluklar igerir. Kesitin Kretase
bolimiinde kalpionellid ve planktik foraminiferlere dayali olarak 7 biyozon tamimlanmustir. Kesitin en alt
boliimii sadece 1,5 metre kalinliktaki olup ince tabakali, kirmizi renkli, nadiren ¢ortla fosilsiz kiregtaslar ile
temsil edilir. Bu béliim i¢in Titoniyen yag1 nerilmistir. Kesit tiste dogru 3 metre kalinhktaki Berriaziyen
bresik kiregtaslarina geger, bu diizeylerde es yasli kalpionelli mikrit taneleri yer alir. Bu boliim genel olarak
ince tabakali, pembe renkli, kalpionelce zengin pelajik kiregtaslar ile temsil edilir. Berriaziyen tabakalarinin
en iist kisminda ise belirgin bir bres diizeyi gozlenir. Iginde kalpionelli klastlar igeren bu diizey Apsiyen yash
ve planktonik foraminiferli bir mikritik matriks i¢germektedir. Bu bresik diizey ise daha iistte Ge¢ Apsiyen
yash 2 metre kalinhktaki planktonik foraminifera igeren kiregtaslar tarafindan ortiilmektedir. Kesitin orta-iist
boliimii ise alt boliim ile benzer ozelliktedir, 10,5 metre kalinlikta olan bu bélim, ince tabakali, pembe,
kirmizi, nadiren gri renkli ¢ortlii yogun planktonik foraminiferli Alt Albiyen ve Alt-Orta Turoniyen
arahginda ¢okelmis pelajik kiregtaslart ile temsil edilir.

Sogucak kesiti, Bat1 Toroslardaki Domuzdag kesiti, Orta Toroslardaki Gencek bélgesindeki Boyalitepe kesiti
ve Bornova flis zonundaki Bigadi¢ yakinidaki Urbut kesiti ile korele edilebilir. Biitiin bu kesitler Ust Triyas
veya Liyas denizel karbonatlari iizerine uyumsuzlukla gelen ve listte Ust Kretase flisleri ile ortiilen, Ust Jura-
Kretase pelajik-yar1 pelajik kondanse istifler igerir.

Anahtar Kelimeler: Biyostratigrafi, Foraminifera, Ust Jura-Kretase, Kondanse Istifler, Orta Toroslar
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ABSTRACT

In this study, the foraminiferal biostratigrapy of the Upper Jurassic-Cretaceous condensed succession of the
Boyalitepe Unit in the Domuzdag nappe, widely exposed in the Bozkir-Gencek-Huglu area of the Central
Taurides, is described and the history of drowning stages of the condensed section is depicted by using the
paleontological data. The stratigraphic section has been measured at 10 km south of Bozkir area, near the
Sogucak village and belongs to the upper part of the Boyalitepe Unit. In studied area, the succession
unconformably overlies the Upper Triassic shallow water carbonates and is unconformably overlain by the
Upper Cretaceous flysch sediments.

The Sogucak section, measuring 15 m in thickness, is mainly made up of thin bedded, red-pink colored
pelagic and cherty limestones ranging from Tithonian to Turonian in age and including gaps in the
succession. The Cretaceous part of the section has been divided into seven biozones based on calpionellids
and planktonic foraminifera. The lowermost part of the section which is only 1,5 m thick, is composed of thin
bedded, red colored cherty limestones without fossils and probably of Tithonian age. The section passes
upward into a Berriasian succession of about 3 m thick containing Berriasian reworked micritic clasts with
calpionellids. The Berriasian succession is overlain by a prominent breccia level containing clasts with
calpionellids and a matrix with planktonic foraminifera indicating a Late Aptian age. Following this breccia
level the succession continues upward with Upper Aptian pelagic limestones measuring about 2 meters. The
middle to upper part of the section is also characterized by thin bedded, red-pink to rarely gray colored
cherty limestones. Measuring 10.5 m in thickness these levels contain abundant planktonic foraminifera and
an Early Albian to Early-Middle Turonian age is assigned to this interval.

Sogucak section correlates well with the Domuzdag section in the western Taurides, Boyalitepe section near
the Gencek area in the central Taurides and the Urbut Section near Bigadi¢ in the Bornova flysch zone.
Overlying unconformably Upper Triassic or Liassic carbonates and underlying the Upper Cretaceous flysch
type sediments all these sections are characterized by the presence of Upper Jurassic-Cretaceous pelagic-
hemipelagic condensed successions in their stratigraphy.

Keywords: Biostratgraphy, Foraminifera, Upper Jurassic-Cretaceous, Condensed successions, Central
Taurides
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Ust Triyas Si1g Denizel Karbonat istiflerinde Sedimanter Devirsellik ve Mikropaleontolojik incelemeler
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Sedimentary Cyclicity and Micropaleontological Investigations In The Upper Triassic
Shallow Marine Carbonate Successions
(Central and Western Taurides, Turkey)
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Genellikle tabanda megalodontlu kirectas: ve killi seviyelerden, tavanda ise fenestral yapih kiregtas:, bresler,
stromatolitler ve vadoz pizolitlerden olusan ve yukari dogru siglasan metre 6lgekli devirler (parasekanslar)
Orta ve Bati Toroslardaki Ust Triyas istiflerinin temel birimlerini olugturmaktadir. Devirler ¢ogunlukla
gelgitalti — gelgitiistii ortaminda ¢okelen karbonat fasiyesleriyle temsil edilmekte olup literatiirde Lofer
devirleri olarak bilinmektedir (Fischer, 1964; Enos and Samankassou, 1998; Haas et al., 2007 vb.). Breslerin,
¢amur c¢atlaklarinin, erime bosluklarinin ve vadoz pizolitlerin bulunusu devirlerin en {stiinde su iistii olma
kosullarmin varligini ve etkilerini gostermektedir. Yukari dogru siglasan metre 6lgegindeki devirler 4'ncii ve
5’nci derece devirler olarak tanimlanmustir.

Gelgitalti zona karsilik gelen megalodontlu kiregtaslar1 involutinid grubu foraminiferlerin bol ve
yaygin oldugu vaketagi-istiftagi fasiyesleri ile temsil edilmektedir. Ancak, gelgitaras: ve gelgitiistii zonlarda
foraminiferlerin sayis1 ve yayihmi azdir. Devirsellik ve foraminiferler arasindaki iliskiyi belirlemek igin,
devirlerdeki bentik foraminiferlerin dikey yondeki degisimi incelenmis ve foraminiferlerin sedimanter
devirsellige olan tepkisi foraminifer bollugunun gelgitaltindan gelgitistii zona dogru azaldig: seklinde tespit
edilmistir. Ayrica, biyofasiyes ve tir birlikteliklerini tasvir etmek i¢in kiimeleme analizi de
gergeklestirilmistir. Gelgit zonu karbonatlarmin mikropaleontolojik analizi, incelenen istiflerde korunmus
platform foraminifer topluluklarinin oldugunu gostermektedir. Foraminifer topluluklar1 Geg Noriyen-Resiyen
yas aralifina ait olup, Triasina hantkeni topluluk zonu bu karbonatlar i¢inde tammlanmistir. Orta ve Bati
Toroslardaki gelgit gevresi karbonatlarin ayrintili incelenmesi Ust Triyas’ta Toros karbonat plaformundaki
cokelme kosullarmi ve deniz seviyesi degisimlerini anlamamiza ve yorumlamamiza yardim etmis ve varilan
sonuglarin Tetis kugsagindaki Dachstein-tip platform karbonatlarinin ézellikleriyle kargilagtirma yapmamiza
imkan saglamistir.

Anahtar kelimeler: Ust Triyas, gelgit gevresi karbonatlari, Lofer devirselligi, foraminifer, giiney Tiirkiye

317



B1. Tirkiye Jeolai Huruttay Bildini rler

ABSTRACT

Shallowing-upward meter-scale cycles (parasequences) consisting of megalodont-bearing
limestones or clay levels at the bottom and fenestral limestones, breccias, stromatolites or vadose pisoids at
the top constitute the basic working units of the Upper Triassic successions in the Central and Western
Taurides. These cycles are mainly represented by subtidal through supratidal carbonate facies and known as
Lofer cycles in the literature (Fischer, 1964, Enos and Samankassou, 1998; Haas et al., 2007 etc.). The
presence of breccias, mud cracks, dissolution vugs and vadose pisoids indicates subaerially exposed
conditions at the top of the cycles. Shallowing-upward meter-scale cycles are interpreted as 4" and 5" order
cycles in this study.

Megalodont-bearing limestones of the subtidal zone are characterized by wackestones/packstones
with abundant involutinids. However, involutinids are poorly represented in the intertidal-supratidal zone.
To determine the relationship between cyclicity and foraminifers, the vertical variation of benthic foraminifer
abundance has been analysed in the cycles. This analysis leads us to conclude that the foraminiferal
abundance decreases from subtidal through supratidal zone. Furthermore, cluster analysis was performed in
order to delineate the relation between the biofacies and foraminiferal associations. Micropaleontological
analysis of the uppermost Triassic carbonates reveals the presence of restricted platform foraminiferal
associations in the studied successions. Foraminiferal associations discovered in the samples belong to the
Upper Norian (Sevatian)-Rhaetian Triasina hantkeni assemblage zone. Detailed examination of peritidal
carbonates in the central and Western Taurides enables us to understand the depositional conditions and sea
level changes in the Taurus carbonate platform during the latest Triassic and to compare the obtained results
with those of Dachstein-type platform carbonates in the Tethyan Realm.

Key words: Upper Triassic, peritidal carbonates, Lofer cyclicity, foraminifer, southern Turkey.
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Alasehir ve Biiyilk Menderes grabenleri Bati Anadolu’nun dogu-bati dogrultulu baglica tektonik
yapilarini olusturur. Bu grabenlerin igerdigi tortul istifler, grabenlerin olusumu, evrimi ve tektonik evrelerine
151k tutar ve Ege Bolgesinin tektonik evrimini anlayabilmek i¢in gerekli belgeleri saklar. Bolgesel tektonik
modeller farkli zamanlama ve farkli yap: sistemleri ¢nerir. Bunun baslica nedenlerinden biri de bu tortul
istiflerin yas1 iizerine veri yetersizligi ve onun yarattig tartismalardir. D-B dogrultulu grabenlerin baslangic
hakkinda bugiine dek ¢ne siiriilen goriigleri ikiye ayrabiliriz: (1) Sengor ve digerlerini (1985) izleyen gruba
gore, D-B dogrultulu grabenler ge¢ Miyosen’de olusur ve daha 6nce var olan K-G dogrultulu grabenlerde
¢okelmis tortul dolgularin pargalarimi da igerir; (2) Seyitoglu ve Scott (1992, 1996)’un gorislerini izleyen
arastiricilara gore Alasehir ve Bilyiik Menderes grabenleri Erken Miyosen’de agilmaya baslar, agilimlart ve
dolgulart D-B dogrultulu normal faylarla denetlenir, ve icerdikleri en eski ¢okeller onlarim agilim yagini verir.

Bu grabenlerin ¢okelleri dort pakete aynlmugtir. En alttaki birinci paketin yasi erken Miyosen, en Ustteki
dordiincii paket ise Kuvaterner’dir. Bu galigma kapsaminda Alasehir havzasindan iki kesit (Zeytingay1 dere
ve yol) ve Biiyiik Menderes grabeninden ise Nazilli kuzeyindeki bir kesit ¢alistlmistir (Eycelli). Bu kesitlerde
birinci paketin {ist bolimii ile ikinci paketin alt bolimi manyetostratigrafi igin orneklenmistir. Birinci
paketin tortullari daha ¢ok golsel kokenli, ikinci paketin tortullart ise tagkin ovasi ve akarsu yatag
cokelleridir. Bu kesitlerde yas verebilecek herhangi bir veriye rastlamlmamigtir. Fakat bu grabenlerin baska
lokasyonlarinda birinci ve ikinci paketlerin yagimn erken-geg Miyosen arast oldugu palinolojik ve mikro
memeli buluntulari ile saptanmigtir.

Bu kesitlerden alinan orneklerin ayrntili paleomanyetizma analizi ile bu tortullarin olusumu anindaki
manyetik alan yoniiniin korundugu tesbit edilmistir. Zeytingay1 dere ve yol kesitlerinde (Alasehir grabeni)
kuzey ve giineye yonelik manyetik alan devreleri bircok kez tekrar edilir (Sekil). Bu manyetik alan
ardalanmasini jeomanyetik yonlenme cetveli ile karsilagtirirsak iki farkli donemle korelasyon olana@ goriiliir
(Lourens vd. 2004). Bunlardan C6Bn.2n - C6An.Ir (takriben 20.3-22.1 My aras1) donemi ile yapilan
korelasyon diizensiz ve tortul tipine aykin diisen sedimantasyon hizlar1 verir. Bu nedenle bu korelasyon
varsayimi terkedilmistir. ikinci korelasyon olanagi ise C5Cn.3n - C5SADr (takriben 14.6-16.6 My arasi)
dénemi ile olup, daha uygun sedimantasyon hizi verir (ortalama 10.37 cm/kyr). Ayrica birinci ve ikinci
paketlerden elde edilmis paleontolojik yaslar da bu korelasyonu destekler.

Biiyiik Menderes grabenindeki Eycelli kesitinin alt boliimii manyetostratigrafi i¢in uygun, fakat st bolimi
cogunlukla kaba kirmtil tortullardan olustugu i¢in paleomanyetizma incelemesine pek uygun degildir. Alt
boliimde uzun bir giiney yonli manyetik alan devresinin iginde kisa bir kuzey manyetik alan devresi
saptanmugtir. Bu ardalanma da, bu seviyelerde daha once bulunmus Eskihisar sporomorf toplulugunun yas
dikkate alinarak C5Bn.1r - C5Br (14.88 - 15.97 My) arasi donemle korele edilmistir. Elde edilen sonuglar
Alagehir ve Biiyilk Menderes grabenlerinin en az erken Miyosen’de agilmaya bagladigini gosterir (Sen &
Seyitoglu 2008).
Bu paleomanyetizma ¢alismasindan elde edilen sonuclardan biri de bolgedeki donmelere katki yapmaktadir.
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Paleomanyetik alan yonii Alasehir grabenindeki Zeytingay: kesitlerinde kuzeye nazaran -25° doniisliidiir.
Diger taraftan Biiyiik Menderes grabenindeki Eycelli kesitinde +30-40° arasi bir doniis saptanmustir. Bu
birbirine ters donme verileri Bati Anadolu’da genellikle 6l¢iilen eksi yondeki rotasyonla bagdaslastirilamaz.
Bolgede yapilmis baska ¢alismalarda da Tersiyer kayaglari bizim buldugumuz gibi ¢eliskili rotasyon
sonuglar vermektedir. Bu ¢eliskili rotasyonlarin bolgedeki siyriima faylarina bagli, kita kabugunun yalnizca
st bolumlerini etkileyen dénmeler oldugunu onermekteyiz. Bu, Ege Bolgesinde ¢esitli Tersiyer
formasyonlarindan  elde edilen eksi yonli rotasyonlarin yay-ardi ac¢ilmanm bir delili olarak
kullanilamayacagini gostermektedir (Sen & Seyitoglu 2008).

Anahtar kelimeler: Bati Anadolu, Genislemeli Tektonik, Graben, Manyetostratigrafi, Neojen.

ABSTRACT

In western Anatolia, the Alasehir and Biiyiik Menderes grabens form E-W trending major tectonic structures.
Their sedimentary fill is important for dating of the initiation of graben formation in Western Anatolia and
Jor the late Cenozoic evolution of the Aegean region. Indeed, regional tectonic models suggest different
timing and processes for extensional tectonics and basin formation in this region. The views on the initial
development of E-W trending grabens can be summarized as follows: (i) the group following Sengor et al.
(1985) suggests that E-W trending grabens are younger than late Miocene and they contain trapped
Jragments of earlier N-trending basins; (ii) the group in agreement with Seyitoglu and Scott (1992, 1996)
proposes that the Alasehir and Biiyiik Menderes grabens were initiated in the early Miocene and the
accumulation of their sedimentary fill was controlled by E-W trending normal Jaults.

In these grabens, sedimentary deposits are divided into four packages dated between the early Miocene and
Quaternary. We studied the magnetostratigraphy of two sections in the Alagehir graben and one in the Biiyiik
Menderes graben, all included in the first and second packages. The deposits consist of mainly lacustrine
clays and marls in their lower part, and of fluviatile sediments in the upper part. Our sampling covers the
upper part of the first and the lower part of the second sedimentary packages. These sections are not dated
yet by palaeontology or other methods. In other locations, these packages are dated as early to late Miocene
by means of palynology or small mammalian remains.

Detailed palacomagnetic analysis allowed us to determine characteristic remanent magnetization (ChRM)
component for these rocks. The Zeytingayi river and road sections (Alagehir graben) record several polarity
reversals. Two hypotheses of correlation to the Geomagnetic Polarity Time Scale (GPTS, Lourens et al.
2004) are investigated: the one to the interval of C6Bn.2n - C6A4n.1r (approx. between 20.3-22.1 Ma), and
the other to the interval between C5Cn.3n - CSADr (approx. between 14.6-16.6 Ma). The first hypothesis
supposes irregular sedimentation rates irrespective of the lithology of studied deposits. The second
hypothesis provides sedimentation rates in agreement with the lithological Seatures of these deposits (mean
sedimentation rate 10.37 cm/kyr) and also with palynological and radiometric ages from elsewhere for the
first and second sedimentary packages. In the Eycelli section (Biiyiik Menderes graben) only three polarity
zones are recorded, and their tentative correlation with the interval of C5Bn.1r - C5Br (14.88 - 15.97 Ma) is
in overall agreement with the record of Eskihisar sporomorph association in this Sformation. These results
place the initiation of the Alagehir and Biiyiik Menderes grabens in the early Miocene (Sen & Seyitoglu
2008).

The palacomagnetic declinations from the Alasehir graben (Zeytingayi sections) indicate about 25°
anticlockwise rotation, whereas those of the Biiviik Menderes graben (Eycelli section) indicate a clockwise
rotation of about 30-40°. These contradictory vertical-axis rotations might be explained by detachment faults
in the region. In Tertiary formations of western Turkey, contradictory block rotations are common and likely
reflect thin-skinned deformation in the area rather than rigid crustal movements. Therefore, average
anticlockwise rotations in western Turkey cannot be used as evidence for the model of back-arc spreading in
the Aegean region (Sen & Seyitoglu 2008).

Keywords: Western Anatolia, Extensional tectonics, Graben, Magnetostratigraphy, Neogene
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Sekil: Alasehir Grabenindeki Zeytingay: - dere (A) ve Zeytingay - yol (B) kesitleri ve Biiyiik Menderes grabenindeki
Eycelli kesitinin stratigrafisi ve bu kesitlerde bulunan manyetik alan ardalanmas1. Manyetostratigrafi sonuglari Yer
Manyetik Alan Zaman Cetveli ile korele edilmis (D) ve Zeytingay: i¢in iki varsayim gosterilmigtir.
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Kiyisal alanlarda, ¢evrede bulunan agir metalleri igeren yeralti sulari bolgedeki fay ve diger kirik hatlari
boyunca hareket ederek denize ulasir ve bu alanlardaki biotay: etkileyerek bireylerde morfolojik degisimler
olusturur. Denizel alanlarda bol miktarda bulunmalari nedeniyle bentik foraminiferler bu gibi konularin
incelenmesinde 6nemli bir grup olusturur. Bunlann g¢evresel degisikliklere karsi biiylik hassasiyet
gosterdikleri bilinen bir gergektir (Murray, 1991). Yine kavkilarinin sedimanlar i¢inde bozulmadan uzun siire
ozelliklerini koruyarak kalabilmesi kendilerine has bir 6zelliktir. Dolayisi ile gerek dogal (Murray, 1991) ve
gerekse yapay (Nagy ve Alve, 1987; Alve, 1995; Yanko vd., 1999) cevre kirliligin i¢in 1yi bir biomarkir
ozelligi tagirlar. Petrol atiklar, tarim kimyasallari ve agir metaller (Ellison vd., 1986; Nagy ve Alve, 1987,
Alve, 1995; Samir ve El-Din, 2001) bu gibi 6zelliklerin olusmasinda etken rol oynar. Yine, kirleticilerin
bulundugu alanlarda morfolojik bozukluk sunan birey kavkilarinda normal olanlara gore daha fazla agir
metal icerdikleri belirlenmistir (Yanko vd., 1999; Alve ve Olsgard, 1999; Samir ve El-Din, 2001).

Ayvalik kuzeybatisinda, Alibey, Maden ve Kiigik Maden adalar ¢evresinde yasayan ve yasamis olan bentik
foraminiferlerde bu gibi olusumlar belirlemek amac ile 4 ayri alanda tiger kor alinmis, bunlardan her bir
alan i¢in birer tanesi segilerek incelenmistir. Alibey Adasi ile Maden ve Kiigiik Maden adalar’nda kuigtik
rezervli kursun, mangan, hematit ve limonit yataklar1 bulunmaktadur.

Caligma alaninda ¢6kelmis olan geng sedimentlerin bir bolimi kizil-kahve renklidir; bol miktarda kizil-
kahve, sari, turuncu ve koyu gri, yahut bunlardan birkaginin karmagik oldugu renkli kavkilara sahip bentik
foraminiferleri igermektedir. Peneroplis pertusus (Forskal) ve P. planatus (Fichtel ve Moll) bireylerinin
anormal denilebilecek kadar bol bulundugu bu toplulukta dikkati ¢eken bir diger 6zellik ise basta Peneroplis
olmak zere bentik foraminifer kavkilarinda asin derecede morfolojik bozuklugun yaygin olmasidir.
Caligilan diger alanlarda ise geng ¢okeller agik gri renkli kumlardan olusur ve iist diizeylerde ¢ok az sayida
olmak iizere kismen renkli veya renksiz bentik foraminiferler gozlenir. Bu grupta Ammonia compacta
Hofker, 4. parkinsoniana (d’Orbigny), Challengerella bradyi Billman, Hottinger ve Oesterle, Elphidium
complanatum (d’Orbigny) ve E. crispum (Linné) baskin ozelliktedir. Yine, degisik morfolojik bozukluklar
sunan bentik foraminiferlerin bulundugu bu noktalarda ilging sekil bozukluklarinin varhigina karsim, bu tip
morfolojik 6zellikler digerlerine nazaran daha az dikkat gekicidir.
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Giincel ¢okellerin ostrakod igerigi dikkate alindiginda yine farkli ozelliklerin varhigr ortaya ¢ikmaktadir.
Kizilkahve renkli kumlarin az sayida birey ile cins ve tiir igermesine kargin gri renkliler gerek cins ve tir,
gerekse birey sayist agisindan oldukea zengindir. Bu durum inceleme alanindaki ekolojik kosullarin noktasal
olarak zaman zaman degisim sundugunu ortaya koymaktadir. Mollusk faunasi ise foraminifer ve ostrakod
toplulugu ile paralel 6zellik gostermektedir. Kizil kahverenkli kumlarda gok zayif bir toplulugun varhigina
karsm, gri renkliler zengin denilebilecek bir topluga sahiptir.

Sonug olarak 4 kordan derlenmis farkhi bentik foraminifer cins ve tiirlerinde gozlenmis olan morfolojik
bozukluklar ile kavkilarin renkli goriiniim kazanmig olmasmin nedeni olarak Alibey Adasi ve Maden
Adasr’ndaki maden yataklan ile farkli nokta/noktalar’dan ¢ikan termal kaynaklarm varligi diistinilmektedir.
Ciinkii Kor 4A Fe ve Mn bakimindan digerlerinden daha fazla konsantrasyona sahiptir. Diger korlarda
ortalama %1.5 olan Fe, 4A da % 2.3 ile bu alamn farkh bir birikimin etkisinde kaldigmi gostermektedir.

Anahtar Kelimeler: Alibey ve Maden Adalari, anormal bentik foraminiferler, agir metaller.

ABSTRACT

The coastal underground water systems carry the heavy metals to marine environment via faults and other
similar structures. The heavy metals adversely affect the biota and cause morphological abnormalities in
individuals. Being found in abundance, benthic foraminifera constitute one of the important groups in
investigating such effects. 1t is known that benthic foraminifera show great sensitivity to environmental
changes (Murray, 1991). The foraminifera tests remain in the sediment for a long time without any
deterioration. Thus, they are good biomarkers for environmental pollution of natural (Murray, 1991) or
artificial causes (Nagy ve Alve, 1987 Alve, 1995; Yanko vd. 1999). Petroleum wastes, agricultural
chemicals and heavy metals (Ellison vd., 1986, Nagy ve Alve, 1987, Alve, 1995, Samir ve El-Din, 2001) are
known to be responsible for these anomalies. It was reorted that heavy metal concentrations in the tests of
individuals with abnormal morphologies were higher than in normal individiuals from polluted areas (Yanko
vd., 1999; Alve ve Olsgard, 1999, Samir ve El-Din, 2001).

In the framework of this study, core samples were collected from four different stations on the coasts of
Alibey, Maden and Kiigiik Maden islands (NW Ayvalik). Of the three core samples obtained from each
station, only one was analysed for its foraminiferal content. Small reserves of lead, manganese, hematite and
limonite are found around the stations on Alibey, Maden and Kiigiik Maden Islands.

A part of recent sediments were found to be reddish brown in color and contained reddish brown, yellow,
orange and dark gray colored (or in combination of them) foraminifera in large quantities, mainly
Peneroplis pertusus (Forskal) and P. planatus (Fichtel ve Moll). Morphologically abnormal Peneroplis
individuals were highly observed. In the other areas investigated, the sediments were found to be composed
of light gray sand and very small amount of partially colored or uncolored indivuals. Ammonia compacta
Hofker, A. parkinsoniana (d’Orbigny), Challengerella bradyi Billman, Hottinger and Qesterle, Elphidium
complanatum (d’Orbigny) and E. crispum (Linné) were dominant species in these sediments. Although,
morphologicaly abnormal individuals were observed in these sediments, they were less attractive compared
to the samples from other locations.

The ostracod fauna of the recent sediments also varied between stations. The reddish brown sediments
included less number of genera and species, however, the gray sediments contained a diverse and rich fauna.
The diversity of the mollusc fauna was in accordance with the foraminifer and ostracod faunas. Only a few
species were found in reddish brown sediments, but the gray sediments were rich in mollusc species.

In conclusion, morphological abnormalities observed in different genera and species of benthic foraminifera
in four core samples are suggested to be caused by the mine reserves located around Alibey and Maden
Islands, as well as the thermal springs found in the vicinity. The core sample 44 was found to contain higher
concentrations of Fe and Mn compared to the other core samples. The Fe concentration of 44 was 2.3%,
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whereas the mean Fe concentration of the other cores was 1.5%, indicating that different factors play a role
in sediment deposition in this region.

Key words: Alibey and Maden island, abnormal benthic foraminifera, heavy metals.
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Fosil polen topluluklari g6l sedimanlari, turbalar, aliiviyal ¢okeller vb. gibi ortamlarda korunur. Kuvaterner
caginin, giiniimiizde ¢ok ¢aligilan bir zaman araligi olmasinin nedenlerinden biri, bu ¢ag ornek alinarak
yapilacak olan ¢alismalarin gegmis jeolojik ¢aglarin daha iyi tanmabilmesi i¢in bir anahtar gorevi teskil
etmesidir. Kuvaterner polen aragtirmalarinin ana amaci sedimanlar ig¢inde bulunan polenlerin tanimlanmasi
ve olusturulacak polen diyagramlari ile gegmis donemlerde yasanan bazi degisimlerin tanimlanmasidir. Bu
degisimler; floranin zaman ve mekan boyunca degisimleri ve goéreceli bolluklar, iklimin eski durumu ve
insan aktivitesinin belirlenmesi olarak 6zetlenebilir.

Van Golii, 451 m maksimum su derinligi, 576 m’ hacmi ve deniz seviyesinden 1640 m yiiksekligi
ile Tiirkiye’nin en biiyiik goliddir (Degens ve dig., 1978). Van Go6lii tabaninda bulunan yillik laminalanmig
sedimanlar palinolojik ¢alismalar i¢in son derece uygun bir nitelikte olup adeta paleoiklimsel bir arsiv
niteligindedir.

Arastirmanin materyalini, Van Goli N: 42 39.929 ve E: 42 39.429 koordinatlarindan piston corer
yontemi ile alinan Van 04-5 nolu sondaj olusturmaktadir. Karot palinolojik 6rneklemesi yapilmadan once
litolojisine gore tammlanmistir. Buna gore karot kahverengi, yesil renkli kil, varv, slump ve piroklastik
seviyelerden olusmaktadir. Piroklastik malzeme bazi seviyelerde birkag cm kalinhiga ulagsmaktadir. Karot
boyunca yalniz piroklastiklerden olugan 9 ayr1 seviye aynt edilmistir. Bu seviyeler Van Goli’nii ¢evreleyen
volkaniklerin aktivite tirtinii olarak yorumlanmstir.

Palinolojik inceleme yapilabilmesi i¢in karotlardan 5 ¢cm araliklar ile 6rnekleme yapilmug ve litolojik
icerigine uygun olacak sekilde, belirlenen gesitli asitler ile isleme tabi tutulmustur. Ornekler, asetoliz
yonteminin Bonn Universitesi Paleontoloji Enstitiisii versiyonuna gore hazirlanmistir.

Artemisia tim Dogu Akdeniz’de ve yakin doguda buzul periyodu igin oneme sahiptir. Bu ornekler az
miktarda Artemisia poleni igerseler bile Holosen’e dahil edilebilirler (Bottema, 1995). Van 04-5 sondaj
orneklerinde Artemisia polenlerinin varhigi, istifin Holosen dénemi boyunca ¢okeldigine isaret etmektedir.
Fosil polenler agagsil calilik ve otsul olarak gruplandirilmistir. Saymm yapilan 6rneklerde agagsil-galilik bitki
formlarmdan Quercus ve Pinus polenleri baskin olarak gozlenmektedir. Bu polenlerin yani sira afagsil
Juglans, Carpinus, Salix, Pistacia ve Ulmus polenleri daha az sayida gozlenmektedir. Otsul bitk
polenlerinden Poaceae, Chenopodiaceae, Cerealia, Rumex ve Compositae polenleri ¢ok sayida
gozlenmektedir. Sayimi yapilan drneklerde otsul formlar agagsil ¢aliliklara gore daha fazla goriilmektedir. Bu
polenlerin bolluklar1 Holosen déneminin otsul bitkilerce zengin oldugunu gosterir. Otsul polenler arasinda
Cerealia polenlerinin varligi ¢okelme siiresince insan etkisine isaret etmektedir. Artemisia, Chenopodiaceae
ve Poaceae, gibi polenlerin varlig: halofitik kogullara isaret etmektedir.

Anahtar kelimeler: Van Golii, Palinoloji, Polen Analizi
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ABSTRACT
Fossil pollen assemblages are preserved in such environments as lake sediments, peats, alluvial sediments
etc. Works on the Quaternary of the Lake Van aims to understand the past geological events related with the
evolution of the lake. The basic goal of this investigation of Ouaternary pollen analysis is to determine some
changes that took place in the past. The changes could summarize as floral variations and abundance over
time and space, past climate condition and human impact.

Lake Van is the largest lake in Turkey and the water level is 1640 meters higher than the sea level It has a
3522 km’ surface area, about 576 km® volume and 451 m maximum depth (Degens et al., 1978). The annually
laminated sediments at the base of the lake is extremely appropriate for palynological investigations and
characteristic as a palaeoclimatological archive.

Van 04-5 core is the material of the study which had been drilled from N: 42 39.929 ve E: 42 39.429
coordinate by piston corer method. The core has been identified according to its lithological features before
examining for its palinological sampling. Sedimentological content of the core is defined as brown-green
colored clay, varve, slump and pyroclastic levels. At some levels the thickness of pyroclastic material has
been measured as a few cm. 9 different pyroclastic levels are differentiated throughout the core. Those levels
are thought as products from the volcanics around the lake.

Sampling has been made by 5 cm intervals. After, the samples have been processed with different acids
appositely to the lithological content. The samples were prepared according to the acetolysis method -
version of the Institute of Paleontology, University of Bonn.

Artemisia has importance during the glacial period all over the eastern Mediterranean and the Near
East. Samples can be assigned to the Holocene even they contain just a small amount of Artemisia pollen.
Existence of the Artemisia pollen grains in samples of Van 04-5 core indicates that the sequence precipitated
during the Holocene period. Fossil pollen grains have been separated into groups as arboreal and
nonarboreal. Arboreal Quecus and Pinus pollen grains have been observed dominantly in counted samples.
Also, arboreal Juglans, Carpinus, Salix, Pistacia and Ulmus pollen grains have been observed just a small
amount. Nonarboreal plant’s pollens like Poaceae, Chenopodiaceae, Cerealia, Rumex and Compositae have
been observed in large quantities. In counted samples nonarboreal forms have been observed dominantly
according to the arboreal forms. Abundance of the nonarboreal pollen grains has been pointed out that the
nonarboreal plants have been existed abundantly during the Holocene period. The presence of Cerealia
pollen grains indicates the human impact during the sedimentation time. Artemisia, Chenopodiacea and
Poaceae pollen grains show halophytic conditions.

Key words: Lake Van, Palynology, Pollen Analysis
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Manisa - Kegilikoy (Bati1 Tiirkiye) karbonatlarinda Triyas — Jura sinir tabakalari ve istifin
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Triassic — Jurassic boundary beds in the Manisa — Kegilikdy carbonates and their fossil content

ismail iISINTEK', Demir ALTINER"" ve Seving Ozkan ALTINER"

*Dokuz Eylil Universitesi, Miihendislik Fakiiltesi, jeoloji Miihendisligi Béliimii, Kaynaklar Kampiisii, 35160, Buca,
) Tzmir, ismail. isintek@deu.edu.tr
**Orta Dogu Teknik Universitesi, Miihendislik Fakiiltesi, jeoloji Mithendisligi Boliimii, 06100, Ankara

0z
[zmir-Bornova Filis Zonu i¢inde, Manisa-Kegilikdy ¢evresinde, bir mesozoyik karbonat istifi yayilim sunar.
[stif alttan tste Ust Triyas (en st Noriyen-Resiyen) karbonatlari ve Liyas? — Orta Jura kiregtaslarindan
yapilidir. Ust Triyas karbonatlari, gri renkli, kalin katmanli veya masif, dolomitik kiregtagi veya dolomit ara
katmanlar1 igeren, megaladontlu, genellikle biyomikritik, daha az olarak biyosparitik platform tipi
kirectaslarindan olusur.

Ust Triyas karbonatlar1 yaklagik kosut ve ani bir dokanakla daha derin denizel ve derin denizel Liyas?-
Dogger kiregtaglariyla tstlenir. Dokanak bir aginma yiizeyi geometrisi ve verileri tasimaz. Daha ¢ok ani bir
ortam degisikligine ait 6zelliklere sahiptir.

Liyas?-Dogger kirectaglari en altta kirmizi, kirmizims: gri renkli, laminal, killi, ince pelesipodlu biyomikritik
kiregtasi, kalan boliimiinde gri, koyu gri renkli, az olarak belirgin laminal ve ince katmanl, genel olarak orta
katmanl, biyoklastli, bol pellet ve intraklasth, intra-biyopelsparitik, intra-biyo pelmikritik, ince biyokalasth
biyomikritik ve mikrik kire¢taslarindan yapilidir. Biyoklastlar foraminifer, derin denizel pelesipod ve
foraminifer kavkilari, ammonit, ekinid pargalari, maviyesil algler ve dasiklad alglerden olusur.

Ust Triyas karbonatlart Aulotortus sp., Aulotortus friedli, Aulotortus communis, Aulotortus gr. sinuosus ve
Triasina hantkeni foraminiferlerinden olugan bir ge¢ Noriyen-Resiyen toplulugu igerir. Liyas?-Dogger
kirectaslar ise ilk birka¢ metrelik katmanlarinda fosil igermez. Ancak izleyen diizeylerinde, ince bivalvia
kavkilan, Lenticulina sp. ve Aptycus (ammonit operkiilast) fosillerini igerir. Orta ve (st diizeylerinde ise,
valvulinid foraminiferler, “Siphovalvulina” sp., Mesoendothyra croatica, Selliporella donzellii?,
Mesoendothyra? veya Charentia? sp. fosillerinden olusan bir Dogger toplulugu bulunmaktadir.

Resiyen karbonatlari iizerinde, uyumlu ve ani bir dokanakla pelajik ¢okellerin bulunmast, Ust Triyas
platformun hizli olarak ¢oktiigiinii yansitir. Pelajik istifin fosilsiz en alt katmanlar igin siipheli bir en ist
Triyas?-Liyas yas: atfedilebilir. Istifinin kalan boliimii igin ise Liyas?-Dogger yas1 onerilebilir. Kegilikoy
istifi, Karaburun Yarimadasi istifinde ve Bornova ¢evresinde, Bornova Filis Zonu i¢indeki bazi bloklarda
Resiyen-Liyas gecisinde gozlenen daha az belirgin bir derinlesmenin, Manisa ¢evresindeki istiflerde daha
acik, ani ve belirgin bir pelajiklesme olarak ortaya ¢iktigini gostermektedir. Kegili istifi ilk pelajiklesmeyi
izleyerek Karaburun Yarimadasi’nda oldugu gibi tekrar siglasmaktadir. S6z konusu ani ¢okme ve
pelajiklesme Triyas sonunda Toros karbonat platformunun kuzey zonlarindaki riftlesme ile iligkilendirilebilir.

Anahtar kelimeler: Triyas-Jura sinir1, foraminifer, karbonat kayalar
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ABSTRACT
In the surroundings of Manisa-Ke¢ilikéy, within the Bornova Filis Zone, a Mesozoic carbonate sequence
widely crops out. The sequence consists of, from bottom to top, Upper Triassic (uppermost Norian to
Rhaetian) carbonates and Liassic?-Dogger limestones. The Upper Triassic carbonates consist generally of
grey colored, thick- bedded or massive, megalodont-bearing biomicritic or rare biosparitic platforme-type
limestones intercalated with dolomitic limestones or dolomites.

Upper Triassic carbonates are conformably overlain by a Liassic?-Dogger succession made up of relatively
deeper marine or pelagic limestones. The contact does not exhibit any evidence of an erosional surface, but
indicates a sharp change in lithology reflecting a rapid change in depositional environment.

The Liassic?-Dogger limestones are made up of red or reddish grey, laminated, clayey, thin-shelled
pelecypod-bearing biomicritic limestones in the lowermost part of the section and grey, dark grey, rarely
laminated or thin bedded, commonly medium-bedded bioclastic and micritic limestones in the rest of the
section. Bioclasts are foraminifers, pelagic pelecypods, ammonites, echinoid fragments, blue-green and
dasyclad algae.

Upper Triassic carbonates include a latest Norian to Rhaetian foraminiferal association consisting of
Aulotortus sp., Aulotortus friedli, Aulotortus communis, Aulotortus gr. sinuosus and Triasina hantkeni.
Liassic?-Dogger limestones do not contain any fossils in the lowermost beds. In the upper levels, however,
thin-shelled pelecypods, Lenticulina sp. and Aptycus (ammonite opercula) are found. In the rest of the
sequence, a Dogger fosil association is found consisting of valvulinid foraminifers, “Siphovalvulina” sp.,
Mesoendothyra croatica, Selliporella donzellii?, Mesoendothyra? or Charentia? sp.

Pelagic sediments overlying the Rhaetian carbonates with a sharp and conformable contact reflect that the
Late Triassic carbonate platform collapsed rapidly. A questionable latest Triassic?- Liassic age has been
assigned to the lowermost part of the pelagic sediments. The rest of the section is of probably Liassic?-
Dogger in age. The Kecilikdy sequence shows that the slight deeping in Rhaetian-Liassic time recorded in
the Karaburun Peninsula sequence and in the blocks of Bornova Flych Zone corresponds to a more
accentuated, sudden and significant subsidence event in the surroundings of Manisa. After the Rhaetian-
Liassic deeping episode, the Ke¢ili sequence graditionally became shallower, as in the Karaburun Peninsula
and Bornova sequences. This Rhaetian-Liassic sudden collapse and deeping event is probably related to the
late Triassic rifting in the northern zones of the Taurus carbonate platform.

Anahtar kelimeler: Triassic-Jurassic boundary, foraminifer, carbonate rocks
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Gokgeada ve Marmaris arasinda yer alan Ege Korfezleri’nin (Bati Tiirkiye) Giincel ostrakod
toplulugu

Recent Ostracoda associations along the Aegean Gulfs between Gikgeada and Marmaris (West of
Turkey)
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Bu Arastirma, MTA tarafindan 1996 yilinda “Saros-Gokova Korfezleri (Ege Denizi) arasinmn sismik
stratigrafisi, olusum mekanizmalar, giincel ¢okellerin sedimantolojisi, mineralojisi, jeokimyasi” ve “Bati
Akdeniz Deniz Arastirmalar” projeleri kapsaminda yiiriitiilmiis olan 7 as alana ait (Gokgeada-Bozcaada
¢evresi ile Edremit, Dikili-Candarl, [zmir, Kusadasi-Giillik, Gokova, Dat¢a-Marmaris Korfezleri) 144 adet
grab orneginin ostrakod faunasma dayanmaktadir. K-G yonli enlemsel bir yayilim gosteren korfezlerdeki
ostrakod dagilimlan, baskin cins ve tiirler ile bunlarnn frekanslarmin belirlenmesi, Akdenizin farkh
bolgelerinde daha once yapilmig benzer ¢alismalarla karsilastirma bu calismanin  temel amacini
olusturmaktadir.

Oldukc¢a detayl bir aragirmanin ilk bulgularini kapsayan bu ¢alisma sonucu tiim korfezlerde Podocopida
Takimmin, 47 ostrakod cinsine ait toplam 95 farkli taxon aymrtlanmis ve sistematik tanimlamalan
gerceklestirilmistir. Bunlarin biiyiik bir kismu Akdeniz Ostrakod toplulugu iginde daha once tanimlanmig
bilinen tiirler olup, bir kismu “sp” olarak birakilmig ve bir kismu ise ilk kez bu ¢aligma ile yeni tir ve alt tiir
Onerisi ile Akdeniz topluluguna katilmigtir.

Saptanan Ostrakod toplulugu tamamen acisu ve denizel ostrakod taxonlarindan olusmaktadir. Meveut
ornekler iginde tathisu formlarina rastlanmamistir. Korfezlerin batimetrik 6zellikleri ostrakod topluluklarina
da yansimakta ve sig, kiyr kesimlerden derinlere dogru cins ve bunlara ait tiirler bazinda batimetrik
farklilbiklar ve baskinliklar belirlenebilmektedir. Ancak s1g denizel formlar topluluk ig¢inde baskin
durumdadir. Ozellikle Polycope, Krith ve Cyherella cinsleri ve bunlara ait tirler daha ¢ok korfezlerin derin
kesimlerinde izlenmektedir.

Ostrakod toplulugu Akdeniz biyoprovensi iginde 6zellikle 59 taxon ile Giincel Adriyatik Denizi (Bonaduce
vd, 1975) ve 43 taxon ile Ge¢ Senozoyik Ege Adalari (Sissingh, 1972), 40 taxon ile Pliyosen-Giincel Giiney
Ispanya Kiyilar1 (Aranki, 1987), 27 taxon ile Marmara Denizi (Tunoglu, 1999) ostrakod fauna topluluguna
benzerlik gostermektedir.

Anahtar Kelimeler: Ostrakoda, Giincel, Dogu Ege Korfezleri

ABSTRACT

This investigation has been realized on the 144 grap samples ostracoda associations related 10 7 sub areas
(around of Gokceada-Bozcaada with Edremit, Dikili-Candarli, Fzmir, Kusadasi-Giilliik, Goékova, Datca-
Marmaris Bays), which is named “Sysmic stratigraphy, formation mechanisms, sedimentology of Recent
marine deposits, mineralogy, geochemistry between Saros-Gokova Bays (Aegean Sea)” and “Western
Mediterranean Marine Researches” projects by MTA in the 1996. The aim of this study are ostracod
distribution along the gulfs which are separated latitunal row from N to S, dominant ostracoda genera and
species and their frecueny analysis in the gulfs and correlations with the similar investigations other
mediterranean localities or basins before .
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This are the first datum of very detiled research and has been taxonomically determined and 94 taxon
depend on 47 Genera belonging Podocopida Order. Gerat of them are known species which had been found
and determined before in the Mediterranean ostracoda population, some of them give up open nomenclature
being “sp”. Several of them has been firstly identified and suggested as a new taxon and has been
participated in the Mediterranean Ostracoda association.

Ostracoda association is dominantly marine and brackish in the some localities. Fresh water taxon very few
or absent Bathymetric variation from shoreline to deep in the gulfs are reflected to ostracoda, but shollow
water species are dominant. Especially,  Polycope, Krith and Cyherella  genera and their species are
abundant and rich in the deeper parts of the gulfs.

Ostracoda assemblage are indicated similarity with 59 taxon in the Recent Adriatic Sea (Bonaduce vd, 1975)
and with 43 taxon in the Late Cenozoic South Aegean Islands (Sissingh, 1972), with 40 taxon in the Marine
Lower Pliocene-Recent Southern Spain (Aranki, 1987), with 27 taxon in the Sea of Marmara (Tunoglu,
1999).

Key words: Ostracoda, Recent, Eastern Aegean Gulfs
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Burdigaliyen Déoneminde Hint-Pasifik’ten Bati Tetis’e iri Bentik Foraminifer Gogii, Dogu
Tiirkiye’den Ornekler: Paleobiocografik Sonuclar

Burdigalian Migration of Larger Foraminifera From Indo-Pacific to Western Tethys Based on The
Data from Eastern Turkey. Paleobiogeographic Implications
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Tetis Oligo-Miyosen sig-deniz ¢okelleri biyostratigrafik zonasyon ve bolgesel korelasyon’da sik¢a kullanilan
Miogypsina/Miogypsinoides,, Lepidocyclina (Nephrolepidina ve Eulepidina) ve Cycloclypeus gibi iri bentik
foraminiferleri igerir. Bu gruplar, Cycloclypeus hari¢, Akdeniz bélgesinden Hint-Pasifik ve orta Amerika’ya
kadar uzanan genis bir cografyada bir ¢ok sig-denizel istiften tanimlanmiglardir. Ancak bu dénem ve
cogratya iginde, bu gruplarinin igerigi ve dagilimi her yerde ayni olmamakla beraber bazi gruplar tiir ve cins
bazinda degisim gosterirler. Onceki bir gok ¢alismact (Adams ve dig., 1983; Poignant ve Lorenz, 1985;
Butterlin, 1987 ve 1991; Drooger, 1993; Rogl, 1998; Renema, 2007) Tetis Oligo-Miyosen iri bentik
foraminifer faunasinin Bati Avrupa’dan Pasifik’e kadar uzanan cografya kapsaminda iki paleobiyocografik
provens, Bati Tetis (Avrupa/Akdeniz) ve Hint-Pasifik, kapsaminda irdelenmesi gerektigi konusunda
hemfikirdirler. Bu biyocografik yaklagim ve simiflama dagihmlar o6zellikle Avrupa, Bati Hindistan ve
Pakistan’da kismen iyi bilinen iri bentik foraminifer, mollusk ve ekinodermata gruplari hakkindaki verilere
dayanmaktadir. Ancak, Avrupa ve Hindistan/Pakistan arasindaki bolgede (Tiirkiye, orta Dogu ve iran) bu
gruplara ait detayli bilgi eksikligi bu provenslarin sinirlarinin ortaya konulmasi ve fauna topluluklari
arasindaki iliskinin anlagilmasi konusunda 6nemli bir eksiklik olugturdugu bilinmektedir. Buna ek olarak her
iki bolgedeki iri bentik foraminiferlerin korelasyonundaki en onemli zorluklarda biriside 6zellikle
Hint/Pasifik bolgesindeki iri bentik foraminifer gruplarinin biyometrik 6zelliklerinin bilinmemesinden dolayi
bu gruplarmn filojenetik sathalarinin denestirilememesidir (Renema, 2007).

Bu kapsamda dogu Anadolu bolgesinde Burdigaliyen yash ¢okellerdeki iri bentik foraminiferler’den
(Miogypsina, Miolepidocyclina, Nephrolepidina, Eulepidina ve Cycloclypeus) elde edilen yeni veriler bu
gruplarin taksonomisi ve paleobiocografyasi hakkindaki bilgileri yeniden gozden gegirmemiz gerektigini
ortaya koymaktadir. Van golu kuzeyinde Adilcevaz bolgesinde Burdigaliyen yash seviyelerdeki iri bentik
foraminiferler ginimiize degin sadece Hint/Pasifik provensinde bu yastaki sig-denizel c¢okellerden
tanimlanan Cycloclypeus Carpenter 1856 ve Eulepidina H. Douvillé 1911 ile yine bu provens igin tipik olan
‘ilkel’ Nephrolepidina ile temsil edilir. Bu gruplar ile ayni seviyelerde sadece Bati Tetis’de bilinen
Miolepidocyclina Gumbel 1870 (Miolepidocyclina burdigalensis), ve her iki provens’dede de yaygin olan
Miogypsina globulina bulunmaktadir. Bu gruplann taksonomik ozellikleri yonlendirilmis ekvatoryal ve
aksiyal kesitlerde ¢alisilmig ve filojenetik gelisimleri biyometrik/istatiksel olarak tanimlanmistir (Ozcan ve
dig. a). Bu yeni veriler Burdigaliyen doneminde Hint-Pasifik provensi ig¢in belirleyici olan Cycloclypeus,
Nephrolepidina ve Eulepidina gruplarmin batiya dogru go¢ ettigini gostermektedir. Dogu Tiirkiye’de
Burdigaliyen gogti hakkindaki veriler ayrica baska bolgelerde (Sivas bolgesi ve Bati Toroslar) bu donemde
¢okelmis s1g-denizel istiflerde yaygin olarak bulunan ve giinimize kadar Bati Tetis’de Erken Miyosen
¢okellerinde tammlanmamus olan Eulepidina’ nin varhg ile desteklenmektedir (Ozcan ve dig. b, c).
Tirkiye’de Oligosen-erken Miyosen doneminde (Oligosen birimlerindeki iri bentik foraminifer gruplarmin
taksonomik o6zellikleride goze alindiginda) tanimlanan en ¢nemli olaylardan biri olarak goziiken bu gogiin
Avrupa ve Afrika plakalarinin orta Miyosen’de kapanmasindan 6nce kita self alanlarmin iyice daralmasi ve
bu paleocografik degisimin foraminifer go¢iine imkan saglamas: ile agiklanabilir. Elde edilen sonuglar
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ozellikle dogu Anadolu bolgesinde onceki ¢alismalarda gogunlukla kabaca tanimlanan erken Miyosen
foraminifer topluluklarinin detayli bir sekilde tekrar gozden gegirilmesi gerektigini ortaya koymaktadir. Bu
gruplarin tayinlerinin tipolojik olarak ¢ogu kez dik kesitlerde yapilmasi ve i¢ morfolojik 6zelliklerinin goz
ardi edilmesinin son derece yanhs taksonomik ve paleobiocografik sonuglara neden oldugu ger¢egi goz
Oniine alarak, Oligo-Miyosen iri bentik foraminiferlerinin Tiirkiye’de revizyonunu 6nermekteyiz.

Anahtar kelimeler: Burdigaliyen, iri bentik foraminifer, biyometri, taksonomi, paleobioyocografya.

ABSTRACT

Oligo-Miocene shallow-marine deposits of Tethys contain several groups of age-diagnostic larger
Joraminifera, such as miogypsinids, lepidocyclinids and cycloclypei that can be used for biostratigraphic
zonation and regional correlations. These groups, except for cycloclypei, have been reported in a huge area
stretching from Mediterranean to Pacific region, as well as from central America. The composition and
distribution of these larger foraminiferal groups, during this period, however, are not uniform and some
groups show provincialism in species and generic level. Many previous studies (Adams et al., 1983, Poignant
and Lorenz, 1985, Butterlin, 1987 and 1991, Drooger, 1993; Riogl, 1998; Renema, 2007) considered that
Oligocene- Miocene faunas of Tethys (the geographic area extending from Western Europe to Indian and
Pacific Ocean) are to be treated in the context of two main palaeobiogeographic units, namely the Western
Tethyan (European/Mediterranean) and Indo-Pacific provinces. This biogeographic concept is based on the
Jairly good documentation of foraminifera, as well as other invertebrate groups such as molluscs and
echinoids in Europe and in western Indian and Pakistan. It has been, however, commonly argued that
inadequacy of the relevant information from the area in-between (present geographic area from Turkey and
Middle East to Iran and further east) imposes limitations in rather precise delimination of the boundaries of
these paleobiographic entities.

A revision of (early) Burdigalian larger foraminiferal assemblages, based on the biometric study of the
miogypsinids (the genera Miogypsina and Miolepidocyclina), lepidocyclinids (the genera Nephrolepidina
and Eulepidina) and nummulitids (the genus Cycloclypeus), from eastern Turkey gives new insights on their
taxonomy and paleobiogeography in the Tethys (Ozcan et al., in review a). The Burdigalian assemblages in
eastern Anatolia near Adilcevaz include the specimens of the genera, Cycloclypeus Carpenter 1856 and
Eulepidina H. Douvillé 1911, which are common in early Miocene of Indo-Pacific and have so far not been
recorded from the equivalent deposits in the Western Tethyan province and the specimens of ‘ribbed’
primitive Nephrolepidina, typical only for the Miocene of Indo-Pacific region. The species designation of
these taxa, in the absence of well-demonstrated comparable biometric data from Indo-Pacific region, is
usually problematic. These groups are accompanied by the Miolepidocyclina Giimbel 1870, a biometrically
well-documented side line of main Miogypsina lineage in European-Mediterranean region, and Miogypsina
globulina, a common species for both provinces. This provides the first evidence suggesting a main westward
migration of several important groups of larger foraminifera from Indo-Pacific to eastern Mediterranean
during (early) Burdigalian. The evidence for proposed migration and its westerly geographic extension is
also supplemented by the data demonstrating the existence of Eulepidina in Burdigalian deposits located to
further west of this locality, in central and southwestern Turkey (Ozcan et al., in review, b, c). This faunal
incursion, seemingly to be the most significant one when compared to other late Oligocene-early Miocene
Sforaminiferal events, may be the result of extreme narrowing of Tethyan shelves connecting both regions
prior to the collision of Europe with African plate. Based on the some misleading foraminiferal data from the
previous research in Turkey, we propose the revision of main larger foraminiferal groups to clarify their
taxonomy and paleobiogeography in Tethys.

Key words: Burdigalian, larger benthic foraminifera, biometry, taxonomy, paleobiogeography.
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Beybash formasyonu Biga Yarimadasi’nin kuzeybatisinda Umurbey ve Atikhisar Barajlan ile Erdag’da
smirh alanlarda yiizeylenmektedir. Formasyonun alansal yayihiminin azhigina karsin stratigrafik istifteki yeri
ve diger formasyonlar ile olan dokanak iliskileri gozoniine alindiginda 6nemli bir konuma sahip oldugu
goriilmektedir. Ancak Beybagli formasyonunun ve 6zellikle onun tizerinde yer alan volkanik kayaglarin yag
konusunda farkli arastirmacilar tarafindan yapilmis ¢aligmalarda birbirinden farkli yas bulgulan ve
degerlendirmeleri bulunmaktadir. Onceki ¢alismalarda Beybasli formasyonunun yasi, formasyonu olusturan
kiregtaglarinin  foraminifer igerigine gore Ge¢ Eosen (Priyaboniyen) olarak belirlenmistir. Beybagh
formasyonunun Uzerinde aginmali uyumsuzlukla yer alan Erdag volkanitlerinin yasi ise farkli ¢alismalarda
Kuvaterner, Miyosen, Geg¢ Oligosen ve Ge¢ Eosen olarak yorumlanmustir. Ayni kayaglara iliskin farkli yas
bulgularinin olmasi bolgenin paleocografik gelisiminin kurulmasinda belirsizliklerin ortaya ¢ikmasina sebep
olmaktadir. Beybasl formasyonunu olusturan kayaglarin nannofosil i¢erigine bagh olarak yasinin saptanmasi
ve bolgenin paleocografik gelisimi i¢indeki konumunun belirlenmesi bu ¢alismanin amacini olusturmaktadir.

Mam, c¢amurtagi, kumtasi ve kirectaslarindan olusan Beybash formasyonu sig denizel bir ortamda
cOkelmistir. Bu ¢okelim sirasinda ortamda hitkiim siiren normal dalga siireglerinin yanisira zaman zaman
meydana gelen firtina siiregleri de ¢okelimi kontrol etmistir. Formasyonu olusturan ¢amurtas: ve
kirectaslarinin nannofosil igerigi Sphenolithus ciperoensis zonunu gostermekte olup, bu zona bagh olarak
Beybasli formasyonunun yasi Satiyen (Ge¢ Oligosen) olarak belirlenmistir.

Beybash formasyonu iizerinde uyumsuz olarak yer alan Erdag volkanitleri yine uyumsuz olarak Miyosen
yash sedimanter kayaclarla tizerlenmektedir. Bu sonuglara gére Erdag volkanitlerinin yast Geg Oligosen
olarak yorumlanmistir. Bu sonu¢ Ercan ve dig. (1995) tarafindan radyometrik yas tayinine bagh olarak
verilen yas ile uyumludur. Biga Yanmadasi'nda Beybagh formasyonu olarak tanimlanan kayag toplulugunun
Trakya Havzasi’ndaki Orta-Geg¢ Oligosen yasli Osmancik kumtaglarinin havza kenan fasiyeslerini temsil
ettigi diistintilmektedir. Bu sonug Oligosen denizinin Biga Yarimadasi'na kadar uzandigini igaret etmektedir.

Anahtar Kelimeler: Sphenolithus ciperoensis zone, Satiyen, Erdag volkanitleri

ABSTRACT

The Beybash formation is exposed in a limited area of Umurbey and Atikhisar Dams and Erdag on the
northwestern part of Biga Peninsula. Although its limited areal extent, it is seen that Beybash formation
occupy a significant location based on the position of the formation in the stratigraphic succession and its
contact with the other formations. But there is a debate on the age of the Beybash formation and the
overlying volcanic rocks on the previous studies of different researchers. According to the foraminifera
contents of the limestones, the age of the Beybash formation is determined as Late Eocene (Priabonian) in
the previous studies. The age of the Erdag volcanics which disconformably overlies the Beybagsli formation,
is interpreted as Quaternary, Miocene, Late Oligocene and Late Eocene in different studies. Different ages
concerning the same rocks cause to the indefiniteness in the reconstruction of the paleogeographic evolution
of the region. The aim of this study is to determine the age of the Beybasli formation based on the nannofossil
contents of the rocks and to designate its place in the paleogeographic evolution.
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Beybash formation which was deposited in a shallow marine environment, is composed of marls, mudstones,
sandstones and limestones. Normal wave activity and occasional storm processes controlled the deposition.
Nannofossil contents of the mudstones and limestones indicate Sphenolithus ciperoensis zone and according
to this zone the age of the Beybasl formation is determined as Chattian (Late Oligocene).

The Erdag volcanics which is unconformably found on the Beybagsh formation, is also unconformably
overlain by Miocene sedimentary rocks. The age of the Erdag volcanics is interpreted as Late Oligocene
according to the present results. This result is compatible with an age which is given by Ercan et al. (1995)
depending on radiometric age determination. It is thought that the rock assemblages, defined as Beybasli
formation in Biga Peninsula, represent the basin margin facies of the Middle-Late Oligocene aged Osmancik
sandstones in Thrace Basin. This result indicates that Oligocene sea extended to the Biga Peninsula.

Keywords: Sphenolithus ciperoensis zone, Chattian, Erdag volcanics
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Bu caliymanin amaci, Elazig bolgesinde yayilim gosteren Tersiyer birimlerinden Kirkgegit
Formasyonu’nun planktonik foraminifer igerigini, yoredeki yasim belirlemek ve paleoortamsal yorumunu
yapmaktir. Birim, genelde ¢akiltasn, silttagi, kumtagi ve marnlardan olusmakta olup, Elazig ilinin kuzeydogu
ve giineybatisinda yayilim gostermektedir. Bu formasyon’dan olgiilii stratigrafik kesitler alinarak ornekler
derlenmigtir. Bu Orneklerde; planktonik foraminiferlerden Acarinina bullbrooki, Acarinina matthewsae,
Acarinina  pentacamarata, Hantkenina dumblei, Globigerinatheka index index, Globigerinatheka
subconglobata luterbacheri, Globigerinatheka subconglobata subconglobata, ‘‘Globigerinoides’” higginsi,
Globigerina venezuelana, Subbotina eocaena, Subbotina cryptomphala, Turborotalia cerroazulensis frontosa,
Turborotalia centralis, Truncorotaloides topilensis tanimlanmustir. Tanimlanan planktonik foraminiferlere
gore Kurkgegit Formasyonu’nun Elazig bolgesindeki yast Liitesiyen’i gostermektedir. Birimin litolojik
ozellikleri ile planktonik/bentonik foraminifer orani, inceleme alanindaki bu istifin derin denizel bir ortamda
¢okeldigini gostermektedir.

Anahtar Kelimeler: Planktonik foraminifer, Kirkgegit formasyonu, Liitesiyen, Elazig.

ABSTRACT

The aim of this study is to determine the planktonic Joraminifera content, age and the
paleoenvironment of the Kirkgegit formation widely exposed around the Elazig region. The unit is mainly
characterized by conglomerate, sandstone, siltstone and marl alternations. Stratigraphical sections were
measured in the exposures located to the southwest and northeast of Elazig.  Samples contain a rich
association of planktonic foraminifera including Acarinina bullbrooki, Acarinina matthewsae, Acarinina
pentacamarata, Hantkenina dumblei, Globigerinatheka index index, Globigerinatheka subconglobata
luterbacheri, Globigerinatheka subconglobata subconglobata, “Globigerinoides’' higginsi, Globigerina
venezuelana, Subbotina eocaena, Subbotina cryptomphala, Turborotalia cerroazulensis frontosa,
Turborotalia centralis, Truncorotaloides topilensis. According to these taxa the Lutetian age has been
assigned to the Kirkgecit Formation in the Elazig region. The lithological properties and the planktonic-
benthonic foraminifer ratio of this wunit indicate that this formation was deposited under deep marine
conditions in the study area.

Keywords: Planktonik foraminifera, Kirkgegit formation, Lutetian, Elazig.
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Giivem Havzasi, Galatya Volkanik Provensi igerisinde yer alan sedimanter havzalardan biridir. Havzanin
Miyosen istifi Cukurviran dasiti ile baglar ve sirastyla uyumsuz olarak Giivem Formasyonu ve Sabuncukaya
bazalti tarafindan iizerlenir. Giivem Formasyonu tabaninda yer alan Derekoy piroklastikleri andezitik bloklar,
kiil akintilar ve tiifler ile arakatkili fosilce zengin diyatomitlerden olusur. Diyatomitlerin yasi, mikro memeli
fosilleri ve volkanik kayaglarda yapilan radyometrik yas tayinleri ile Burdigalian olarak belirlenmistir.

Bu calismada, Derekoy piroklastiklerine Burdigalian (MN3) yas1 verilmesini saglayan memeli fosil bulgu
yerini igeren golsel kil seviyesinden ve bu seviyenin hemen tizerindeki killerden derlenen ornekler
palinolojik olarak incelenmistir. Orneklerde 5 Gymnosperm ve 39 Angiosperm olmak iizere toplam 45
taksonun varh@ saptanmustir. Tanimlanan polen toplulugu Carya, Carpinus, Ulmus/Zelkova, yaprak doken
Quercus, Engelhardia, Pinaceae, ve herdem yesil Quercus gibi agaglarin egemen oldugu bir floramn
varhgimi gostermektedir. Pterocarya, Juglans, Alnus, Salix, Liquidambar ve Oleaceae daha disik bolluk
degerleri sunmaktadir. Otsul ve galilik bitkiler az miktarda Asteraceae/Asteroideae, Poaceae, Brassicaceae ve
Amaranthaceae/Chenopodiaceae ile, sucul bitkiler ise az miktarda Potamogeton, Sparganium ve Typha ile
temsil edilmektedir.

Giivem Havzasindaki Burdigalian florasi karigik mezofitik bir ormanin varhigmni yansitmaktadir. Bu ormana
¢ok nadir olarak otsul bitkiler ile kaplanmis agik alanlar eslik etmektedir. Bu flora nemli-1liman bir iklimin
varhgmi gostermektedir. Genis yaprakli bitkiler ve kurakgil bitkilerin bolluk degerlerindeki dalgalanmalar
goreceli olarak nemli ve kurak dénemlerin dalgalanmalanni gosteriyor olabilir. Tammlanan polen
toplulugunda meso-microthermic elemanlarin ¢ok az olmasi ¢okelme sirasinda bolge rakiminmin goreceli
olarak diisik olduguna isaret etmektedir. Giivem Havzasimin iklimi genel olarak Avrupadaki diger Erken
Miyosen floralari ile karsilagtirildiginda biraz daha soguk kosullari yansitmaktadir. Bunun nedeni bolgedeki
siddetli volkanik aktivite olabilecegi gibi Avrupada kitasalligin iklimsel kosullar tizerindeki etkisi de olabilir.

Anahtar Kelimeler: Erken Miyosen, palinoloji, Giivem Havzasi, Orta Anadolu
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ABSTRACT
Giivem Basin is one of the sedimentary basins located within the Galatean Volcanic Province. The Miocene
sequence of the basin starts with the Cukurviran dacite which is unconformably overlain by the Giivem
Formation. The Giivem Formation is in turn, unconformably overlain by the Sabuncukaya basalt. Derekdy
pyroclastics at the bottom of the Giivem formation consist of andesitic blocks, ash Sflows and tuffs intercalated
with fosil rich diatomites. Age of diatomites is Burdigalian based on micro mammal Jossils and radiometric
age datings from volcanic rocks.

Samples collected from the mammal locality, within Derekéy pyroclastics, and also upper levels in the same
section are palynologically examined in this study. Fourty five taxa belonging to 5 gymnospermous and 39
angiospermous pollen genera were encountered in the samples. The pollen spectra indicate a flora
dominated by trees such as Quercus deciduous type, Carya, Carpinus, Ulmus/Zelkova, Engelhardia, Quercus
ilex type and Pinaceae. Pterocarya, Juglans, Alnus, Salix, Liquidambar and Oleaceae are represented by
lower values. The herbs and shrubs are represented by minor amounts of Poaceae,
Amaranthaceae/Chenopodiaceae, ~Asteraceae/Asteroideae, Brassicaceae and aquatics  Potamogeton,
Sparganium and Typha.

The Burdigalian flora reflects a mixed mesophytic forest accompanied sparcely by open areas of herbaceous
plants. This flora reflects a warm-temperate climate. The fluctuations in abundances of broad leaved trees
and xerophytes may show fluctuations of relatively wet and dry periods. The scarcity of meso-microthermic
elements in the pollen spectra indicates that the area was situated at a relatively low altitude. The Giivem
palynoflora reflects slightly cooler climatic conditions compared with other European Early Miocene floras.
This is possibly related to the intense volcanic activity in the area and also influence of continentality on the
climatic conditions.

Keywords: Lower Miocene, palynology, Giivem Basin, Central Anatolia
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Orta Toroslar’da yer alan Mersin ili civarinda Miyosen tortul kayalar1 ¢ok genis yayilimhdir. Bu
kayalar arasinda, resifal kiregtaslarindan olusan Karaisali Formasyonu (Langiyen-Serravaliyen) omurgasiz
mikro- ve makrofosillerce ¢cok zengindir. Bugiine kadar bu formasyonda omurgal fosil varhigmna iligkin bir
kayit yoktur. Bu ¢alisma denizel Miyosen kiregtaslarinda biiyiik bir omurgali fosilin ilk bulgusunu belgeler.
Fosil 6rnegi, bol gastropod ve pelespod kavkilarindan olusan masif ve sert kiregtagi igindedir. Iskeleti
oldukga iyi korunmustur ve bir yiizgeg, kaburga ve omur kemikleri kaya yiizeyi lizerinde goriilmektedir.
Ancak bas ve kuyruk kemikleri 6liim sonrasi taginma nedeniyle yoktur. Goriilebilen govde kesimi 86 cm
genislik ve 82 cm uzunluktadir. Bu ormnek Dr. Murat Maga (Texas Tech Universitesi) tarafindan
Metaxytherium medium (Desmarest, 1822) tiirii olarak tayin edilmistir. Metaxytherium deniz inekleri diye
bilinen manatelere aittir. Deniz inekleri genis ve yass1 govdeli, palet sekilli kuyrugu olan biiytik ve sucul
memelilerdir. Ug-dort tirnakh iki on yiizgegleri vardir. Guiniimiizde yasayan 5 tiir tropikal-yari tropikal
bolgelerin kiy1 denizlerinde ve kanallarinda bulunurlar. Sakin ve yavas hareket eden, tamamen otgul
hayvanlardir.

Metaxytherium medium tiriiniin bagka 6rnekleri Fransa ve Italya-Toscano’da Geg¢ Miyosen yagh
(11-5 MYO) ¢okellerde bulunmustur. Bu ornek tiriin Tirkiye’den ilk bulgusunu temsil eder. Orta
Toroslar’in diger kesimlerinde benzer orneklerin bulunduguna iligkin ihbarlar da vardir. Dokuz Eylil
Universitesi Doga Tarihi Miizesi Miidirliigii deniz inegi fosilinin Tirkiye’deki ilk bulgu oldugunu
dogrulamustir. Jeolojik gegmisteki eski ortam kosullar1 hakkinda bilgi saglamasi gibi bilimsel dneminin yani
sira, toplumun ilgisini ¢ekebilecek biiyiikliik ve giizelliktedir. Toros kusagindaki yeni aragtirmalar ve ihbarlar
bulgular artiracak, Tiirkiye ve ayrica diinya literatiiriine 6nemli katkilar saglayacaktir.

Anahtar Kelimeler: Deniz Inegi Fosili, Miyosen, Erdemli-Mersin, G Ttrkiye

ABSTRACT

Miocene sedimentary rocks are widespread in the Erdemli (Mersin) area located at the Central Taurides.
Among these, Karaisali Formation (Langhian-Serravalian) consisting of reefal limestones, is very rich in
invertebrate micro- and macrofossils. So far, there was no record of any vertebrate fossil from this
formation. This study documents the first discovery of a large vertebrate fossil from marine Miocene
limestones. The fossil specimen is embedded into massive and hard limestone which is composed of abundant
gastropod and pelecypod shells. Its skleton is relatively well preserved. The bones of one forelimb, &
vertebrae, a double row of 8 ribs are seen on the rock surface. Its head and tail bones are absent due to
postmortem reworking. Observable portion of the body is 86 cm width and 82 cm long. This specimen has
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been determined by Dr. Murat Maga (Texas Tech Universitesi, ABD) as Metaxytherium medium (Desmarest
1822). Metaxytherium belongs to manatees, known as sea-cows which are large, aquatic mammals with
bodies that taper to a flat, paddle-shaped tail. They have two forelimbs with three to four nails. Sea-cows
have five living species which are found in coastal seas and canals of tropical to subtropical areas. They are
gentle, slow-moving and herbivour animals.

Another specimens of Metaxytherium medium were found in France and Italy-Toscano in the Late
Miocene (11-5 Ma) sediments. The Erdemli specimen is the first record of the species from Turkey. There are
also some informings on occurence of identical specimens in other areas of the Central Taurides. The
directory of the Natural History Museum of the Dokuz Eyliil University confirms the sea-cow fossil as a first
finding in Turkey. The fossil of sea-cow has an scientific importance to provide information on
paleoenvironmental conditions of the geological past, in addition to these, its largeness and beauty get
interest of the people. It is clear that new researchs in Tauride Belt and new coming informations will
provide an increase in findings, that will make a serious contribution to literature in Turkey and also in the
world.

Keywords: Fossil Sea-Cow, Miocene, Erdemli (Mersin), S Turkey
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ABSTRACT

Water quality is a prime concern in the world. Many transmittable diseases are waterborne and,
therefore, the treatment and maintenance of the quality of water is Paramount to public health. In particular,
the disinfection of water has become important for several reasons. Firstly, disinfection kills many of the
bacteria and viruses found in natural waters. Secondly, the most common disinfectant, chlorine, is desirable
only in the appropriate quantities. Excessive amounts of chlorine are harmful to human health, while
chlorine concentrations too low to effectively kill bacteria and viruses will not properly disinfect the water.
In addition, disinfection by-products have been proven carcinogenic.

Typically, chlorine is added near the final stages of drinking water treatment plants to disinfect. A certain
residual amount is added to disinfect against any pathogens found in the inside walls of the distribution
system piping. This residual chlorine is consumed on its journey through the piping system and the chlorine
concentration should be at low concentrations at the point of consumption. This is difficult to manage,
however, due to the complexities of the distribution system and the randomness at which consumers use
water.

The objective of this paper is to describe a real-time chlorine decay with enhanced of simulation program
(EPANET 2.0) developed for drinking water supply networks. Periodically samples, tow runs/week at various
time intervals, are collected at locations of use in the distribution system of Mosul University and analyzed in
site with chlorinator instrument. First the system hydraulic model (EPANET) was set up with all of the pipe
and junction data. Pipe and junction data was obtained from university records, while chlorine decay
coefficients (both bulk and wall) were obtained from literature and some model runs. Bulk chlorine decay
coefficient values found in the literature consist of a range of (-0.01 to -1.0) d-1 from the EPANET Manual. A
value of the bulk decay coefficient of -0.5 d-1 was chosen as a mid-range value for demonstration purposes.
As for the wall decay coefficient, it was set to zero.

No demand pattern data was available except a system-wide average daily consumption. The junction-
averaged system-wide value was used due to the lack of individual nodal demand values, but a virtual hourly
demand fluctuation pattern was employed based on values from the literature.

In order to make network simulation models useful, it is necessary to calibrate them before being used. The
model calibration process consists of adjusting a set of physical and operational parameters for the purpose
of achieving a reasonable match between measured and computed pressures and residual chlorine
concentrations in the network. For the modeling scenarios, the percentage of junctions that changed from
acceptable to unacceptable, or vice versa, was determined versus time after the chlorine input level was
changed. In each plot the input chlorine levels are plotted along with the percentage of nodes for clarity.
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The integration of GIS (geographic information system) and hydraulic modeling software, offers many
additional capabilities of analysis and data management. ArcGIS 9.1 software was applied in the study
georeferencing process of the measured spatial data obtained from the GPS receiver (for the all selected
points) on the study map (IKONOS select to images2003 /in MrSID format) . A scenario is basically a view
document of ArcView who's most important difference is the associated database needed to set up a network
model. Moreover, every scenario includes two basic themes required to construct a model, namely, a node
and a link theme. They contain all the necessary features and references to represent the network.

The study comes out with that most of highly water consumption nodes have a residual chlorine
concentration out of EPA criteria (0.1— 4 mg/l). Moreover, it s noticed an algae growth in the service tanks
basement in the most of university's buildings which indicates the low concentrations level of chlorine, which
adversely cause an offensive odors and taste in the potable water . Furthermore, the age of supplied water
was varied from  (12- 18 hrs) which already have a neglect able chlorine concentration. From another side,
and due to the lack of maintenance works in both storage tank and piping network, it's recommended to add
an adequate dosing of chlorine with appropriate mixing in the main feeding storage tank and erecting
chlorine dosing stations pump at junctions that extended faraway from the main source, storage tank.

Keywords: chlorine decay, water quality, distribution networks, EPANET, GIS
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Sabazitik ve Fillipsitik Tiiflerin (Afyon- Sandikli) Mineralojik, Petrografik ve fyon
Degistirme Ozelliklerinin Icelenmesi ve Bunlarin Canh Saghgi A¢isindan Degerlendirilmesi

Investigation of Mineralogic, Petrograhic and lon Exchange Capacity Features of Chabazitic and
Phillipsitic Tuff (Sandikli -Afyon) and Their Usability for Living Creature Healthing

(Southwesthern Anatolia, Turkey)

Yahya OZPINAR

Pamukkale Universitesi, Miihendislik Fakiiltesi, Jeoloji Mithendisligi Béliimii, Kinikli Kampusu, 20017, Denizli.
(yozpinar@pau.edu.tr)
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Sandikli lavlan, Si0,-(K;0+Na,0), Log (Zr/Ti0,*0.0001)-Si0,, ve Nb/Y-Log (Z1/TiO,*0.0001)
diyagramlarina gore, trakiandezit, fonolitik tefrit, bazaltik andezit, bazaltik traki-nefelinit, andezit ve dasit
alanlarinda yer almuslardir. Volkanitler, AFM, FeOT/MgO-FeOT “kalkalkalin” ve “alkali” silika
diyagramina gore “subalkalin ve alkalin” karakterdedir. Bu ¢alisma ile ilk kez yazar tarafindan altere lavlar
ve tiflerde sabazit ve fillipsit olugumlar1 belirlenmis ve fillipsitin potasyum aliiminyum siliko hidrat,
potasyum aliiminyum siliko hidrat, potasyum kalsiyum aliiminyum siliko hidrat olmak {izere ti¢ formunu da
olustugu saptanmustir,

Incelenen alanda Selgik koyii ¢evresinde yer alan tiiflerde agirhk olarak % 25 ile %65 oraninda zeolit
(sabazit) igerdikleri, Ballik ve Ahilr bolgesi tiiflerinin ise, hem fillipsit ve hem de sabazit igerdikleri, zeolit
iceriklerinin %35 ile %65 arasinda oldugu, Sogucak dogusundaki tiiflerde bazi drneklerde kayacin %857¢
ulasan fillipsit igerdikleri, Sogucak Kifeki tepe tiiflerinin ise, % 35-55 arasinda fillipsit igerikli oldugu
saptanmistir.

Incelenen zeolitler, H,SO, ile yapilan deneylerde HCl ile yapilan deneylere gore daha fazla aktif olmuslardir.
Her iki asit ile yapilan aktivasyonda en fazla ¢ozeltiye gecen element Ca™ olmustur. HCI ile kismen daha
lineer bir sekilde aktiflesme egilimi gosterdigi belirlenmistir.

Sabazit ve fillipsitin "*’Cs ve "’Sr ve ** K ‘a 6zel seciligi bilinmekte olup, bu radyoaktif elementlerin dogadan
cevreye ve biyolojik sistemlere gegmesini onlemek i¢in toprak islahinda kullanilmas: ile ayni zamanda
amonyumun etkin kullanimini saglamasi nedeniyle de giibre tasarrufu saglayacagi sonucuna varilmistir.
Zeolitli tiifler farkli kategorilerde kirilarak, zararh iyonlarin yeralti sularina sizmasini 6nlemek i¢in deponi
alanlarinda ve bolgede yaygin olarak yer alan bilyiik ve kiigiikbag besi alanlarinda saglikli mekan
olusturmada ve daha saglikli besicilik yapilmasinda da katki saglayacagi neticesi de elde edilmigtir. Sabazitik
tiflerin diinyanin birgok yerinde kii¢iik yapilarin isitilmasi ve klimatize edilmesinde kullanilmaktadir. Bu
bolgede de gerek kiigiik yapilarda ve gerekse de hayvan barmmaklarmm klimatize edilmesi ile saglikh
mekanlarin olusturulabilecegi kanaati olusmugtur. Bolgede yaygin olarak yer alan tiifitler, peklesmis olmasi
ve kendini tutma ozelliklerinin bulunmasi nedeniyle de meyve ve sebzelerin muhafazasi igin gayet ekonomik
maliyetli olacak olan dogal depolarmn yapilmasinin tesvik edilmesi gerektigi sonucu elde edilmistir.

Anahtar Kelimeler: Sabazitik ve fillipsitik tiif, Sandikl.
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ABSTRACT

On the basis of SiO,-(K;O+Na,0), Log (Zr/TiO,*0.0001)-Si0,, Nb/Y-Log (Zv/Ti0;*0.0001) and TiO,-Zr,
Sandiklr lavas are trachyandesite, phonolitic tephrite, basaltic andesite, basaltic trachy-nephelinite, andesite
and dacite. On the basis of AFM, FeO"/MgO-FeQ', lavas are calc-alkaline. On the basis of Na;O+K0-SiO»,
lavas are alkaline and subalkaline in character. Zeolite (chabazite and phillipsite) contents of tuffs and
altered lavas firstly discovered in the area by the author and three-phillipsite forms were determined. These
are potassium-sodium—aluminum-silicate hydrate, sodium—aluminum-silicate hydrate and potassium-
calcium—aluminum-silicate hydrate.

In Selcik village and its surrounding area, zeolite (chabazite) contents of tuffs were determined between %
25-65. In Ballik and Al village and its surrounding area, tuffs contain phillipsite and chabazite. In these
areas, zeolite contents of tuffs were determined between % 35-65. Phillipsite contents of some tuff specimens
are %85 and also phillipsite contents of Sogucak tuffs were determined between % 35-65.

The studied zeolites were more active in the experiments done with H,SO, than the experiments with HCI.
Ca'? is the most soluble element in the experiments which were done with both of the acids. The zeolites have
morve linear activitation trend with HCI than H,SO,.

It is known that chabazite and phillipsite select specially radioactive cations of *’Cs and *’Sr and ** K.
Chabazite and phillipsite may use to prevent from nature to environment and biological systems passing of
radioactive elements. In addition, these minerals may use improvement of soil which supplies effectively
usage of ammonium. If zeolitic tuffs break different category, these may use for garbage dump to prevent not
leaking harmful ions to groundwater. Zeolitic tuffs may be used in shelter for cattles and goats .Chabazitic
tuffs use in different localities of world for heating and air conditioner of small houses. It may be used for
purpose at Sandikli district and its surroundings locality of settlements. In study area, because of tuffits are
consolidated, it may be used to store for fruit and vegetable and finally it is satisfacted that for this situation
can be encouraged by local authority.

Keywords: Chabazitic and phillipsitic tuffs, Sandikli
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Geochemistry and evaluation of ground water in Sinu village, North —West Iraq

Umar N. ABDUL QADER*", Taha H. AL - SALIM"

* Dept. of Soil & Water Sciences, College of Agriculture & Forestry, University. of Mosul, Iraq
® Remote Sensing center, University of Mosul, Iraq
umarn@maktoob.com

ABSTRACT

The demand for water has increased tremendously in the last years due to the increase in population
and the expansion of agricultural and industrial activities. The aim of this study is to determine the ground
water quality in Sinu village and surrounding area, which is located in North ~Western of Iraq, at a distance
about 90km West of Mosul city between longitude 42° 07 — 42° 14 and latitude 36° 16" — 36° 23 .
The climate of the area is semi-arid, the wet seasons are from November to Apri and the dry seasons are
Jrom May to October. According to the meteorological data of the last 20 years, temperature ranges
between 7 °C in January and 36 °C in July, the mean annual precipitation rate is 340 mm/yr. The main
topographic feature is Sinu anticline which is located North of the studied area. The elevation of the region
ranges between 315 and 538 m above sea level with several shallow valleys passing through the region.
Recharge 10 the aquifers in the area is mostly from rainfall via permeable formations which are exposed at
the surface. The geological sequence extends from Dihiban Formation to Quaternary deposits. The Fatha
Formation consist of alternating layers of green marl, limestone, gypsum, red clay and siltstone contains
many fractures and joints which render it as the main aquifer in the village. However, it has poor water
quality due to the presence of gypsum and marl. Quaternary deposits include valley terrace, slope deposits
and residual soil which cover approximately most of studied area. It consists of gypsifereous and calcereous
soil.
Field work include monitoring the existing wells and springs in the region and recording their coordinates
on topographic map, and measuring static water levels in deep wells. One of the wells was artesian flowing
well. The general direction of ground water flow was determined to be from North toward South and South
East, similar to runoff water flow in the drainage system. The yield of springs were observed to range
between 2.7-12.4 l/sec according to springs discharge classification. All springs fall in fifth stage except
Amm Shababit spring which fall in fourth stage. The field trip includes collection of ten ground water
samples, six from springs and four from deep wells after pumping for 10 min. pH, Ec (Electrical
conductivity) have been measured in situ using portable device, pH of all ground water are above 7 this
indicate that the water is alkaline while Ec ranges between 2845 -4725 umohs/cm. Laboratory analyses
include determining the concentration of major ions such as Calcium, Magnesium, Sodium, Potassium,
Chloride, Bicarbonate ,Sulphate and Nitrate. In addition, TDS (Total Dissolved Solids) and total hardness
were also taken into consideration. The hydrochemical results show high concentration of major ions except
nitrate which is within the range of drinking water limits. TDS of all samples are greater than 2980mg/I
indicating brackish and very hard water of permanent type. Major chemical constituents of ground water
revealed strong relationship with the aquifer lithology. The similarity in ground water quality between spring
water and wells water indicate that all water comes from the same aquifer, Fatha Formation. According to
Scholler classification all ground water belong to sulphate group (So,) which include two sub Sfamily
Calcium-Sulphate family and Magnesium-Sulphate family. The ground water was found unsuitable for
human drinking water consumption, but suitable for all animal consumption except poultry. Parameters
such as sodium percentage Na%, and adjusted sodium adsorption ratio (Adj. SAR) were used to assess the
suitability of ground water for irrigation purposes. Ground water is not advisable for irrigation of sensitive
plants, but these water are fit for irrigation of vegetable, field crops and fruit tress with medium to high salt
tolerance in well-drained soils with appropriate leaching which is necessary to avoid build up of salts over
time .

Key word : Ground water, Aquifer lithology , Springs, Brackish water, Iraq
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Evaluated Type Of Ground Water And Hydrochemical Properties Of Wadi- Alshoar Basin

Faisal h ALI, Mohammad sh TAKA

Lecturer Mosul university College of science Geology dept
Jais_h58@yahoo.com

ABSTRACT
The present research included about sets of deep wells in wadi-Alshoar basin , which situated in
North-East of Iraq near Mosul city .with area about (290) km2, longitude lines ( 43 29 00 — 43 11 30) and
latitude lines (36 28 00 — 36 15 15 ) and the end in the tlger river . and the area structurally located in the
foot hill zone with unstable shelf area .

our study demands to take samples of waters from (8) deep wells distributed and covered of whole
area of study by analyzing the samples with important factors and compounds which we needed in our study
as dissolved oxygen (D.O) and ( B.O.D ) compound and electric conductivity ( E.C) and total hardness (T.H )

The important compounds we needed in our research to determine the pollution of ground water and
construct our conclusion are depend on effective of phosphate compound (PO4) and nitrates Compounds
(NO3) as by product of fertilizers which used in agriculture and farmers .

These two compounds are effecting clearly on evaluating the type of ground water of the area study.

The chlorides compound (CL ) and sulfates compounds (SO4) which we are analyzing from samples we take
from ground water of the area study were effected by evaporates rocks of the wells .

After we making measurements of the chloride and sulfate compounds by using set of mathematical equation
which compute the pollution index we fond that two compounds

Show at low level effects.

Our calculations we are using to compute the pollution index about sets of mathematical Equations.

Firstly we are computing and determining the secondary pollution index by using many sets of Equations for
each compounds such as dissolved oxygen ( D.O)

I=(X) . .

We are compunng all the compounds and secondly we are making standardization of all compounds Because

the units are different by using weighting value method like ( D.O=5.0, B.0.D=2.0,
E.C=1.0,CL=0.5,TH=1.0,PO4=2.0,NO3=3.0,S04=1.0 ).

After that multiplying the pollution index of each compound with weight value of each ones and finally
summations all results and divided upon the number of compounds about eight (8) compounds.

Finally we are using the general equation to compute the total pollution index by using
IT=F(I) general equation of total pollution

1 total = sum (1i * W1)/N .

There are schedule containing the limits about greater or equal ( 1 1 2) whtch conszdered
Non polluted water and the value less than (75) very high level polluted and the range
(111-81) polluted water with low level.

Finally according to the measurements we find that the water quality in wells area studied Show clear and
no pollution occurred in whole area and the total pollution index to each well Can help us to evaluate the
type of ground water and the water is using for domestic and Human using and no pollution in water of the
area .
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ASTER ve MODIS Goriintiileri Ile Buharlagma ve Terleme Hesaplanmast,
Afsin Hurman Cay Ornegi.

Evapotranspiration Calculations with MODIS and ASTER Datas,
Afsin-Hurman Stream Example

Tolga ALKEVLI

MTA Genel Miidiirliigii Jeoloji Etiitleri Daire Baskanlig
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Son yillarda 6nemi gittik¢e artan su ve su kaynaklariin etkin kullanimi i¢in, su kaynaklarinin stirdtirtilebilir
olmasi ¢ok 6nemlidir. Bunun igin siirekli olarak havza biit¢esi hesaplanmalidir. Havza biitgesi hesaplanmas:
i¢in elde bir¢ok parametre olmasi gereklidir. Bunlarin en basinda gelenlerinden biri de Buharlasma ve
Terlemedir. Buharlagma teknik olarak serbest su yiizeylerinden veya toprak ortiistinden suyun sivi ya da kati
fazdan gaz fazina gecerek ortama yayilmasidir. Terleme ise bitkilerin kokleri vasitas: ile aldiklart suyun
yapraklarindaki STOMATA adi verilen hiicrelerin kontrolinde su buhari olarak atmosfere yayilmasi
islemidir. Bu iki hidrolojik eleman son yillara kadar noktasal veya kiigiik ve bolgesel olgekte yapilan
meteorolojik islemlerle bulunabiliyordu. Ornegin lizimetreler vasitasi ile yapilan olgiimler buharlagsma ve
terleme ile ilgili bilgileri vermekte idi, ancak verilerin ¢ok kiigiik bir alani yansitmasi, yenilenme imkaninin
zor olmasi ve yerinde yapilan Olgiimlerin saghkli olmamasi nedeni ile son yillarda arastiricilar farkh
yontemler aramaya baglamiglardir. Uzaktan Algilama ve Cografik Bilgi Sistemlerindeki gelismeler
Buharlasma ve Terleme hesaplamalarina farkli bir boyut kazandirmugtir. Ozellikle NOAA ve MODIS gibi
uydu ve radarlardan elde edilen veriler bu iki parametre hesaplanmasinda gok yardimer olmaktadir.

NOAA, AVHRR sensérlerinden alinan gériintiiler Buharlagma ve Terleme hesaplamalarinda direkt olarak
kullamlamazlar, oncelikle gerekli programlar araciligi ile bazi proseslerin yapilmasi gerekmektedir. 5 bant
goriintii saglayan ve son bandinda Termal Goriintii veren bu uydu sisteminde buharlasma hesaplanmasi i¢in
oncelikle ilk 3 bandinda yansitma degerleri bulunmalidir. Bunun i¢in dncelikle gerekli kalibrasyon islemleri
yapilarak yansitma degerleri, son iki bandinda ise farkli algoritmalar yardimi ile parlakhk sicakliklar:
degerleri bulunmasi gereklidir. Bu degerler ile daha sonra buharlasma ve terleme hesabinda kullanilmak
iizere Bitki indeksi (NDVI), Net radyasyon, Zemin isi akisi, Buharlasma akisi degerleri hesaplanmaktadir.
ASTER goriintiilerinde ise buharlasma ve terleme hesabinda onemli olan nokta oncelikle arazinin
buharlasmayan kisimlarimi hesaplayip, bulunan matematiksel degerin 1-NEF (Non-Evaporite Fraction)
formiilii ile buharlasmay: direkt olarak saptamaktir. Burada buharlasmayan kisimlar mevcut 1si akisi,bitki
indeksi, net  radyasyon ve buharlasma isi akisi gibi degerleri ASTER gorintiileri yardimi ile
hesaplanmalidir. Ornegin kisa ve uzun dalga boylarmin ayrica hesaplanarak bulundugu net radyasyon
degerinde ASTER goviintiisiiniin swrast ile 1, 3, 5, 6 ,8 ve 9 nolu bantlarinin yansima degerlerinin uygun
algoritmalara yerlestirilmesi ile kisa dalga boyuna ait net radyasyon degeri bulunmaktadir. ASTER
goriintiilerinden elde edilen 2 ve 3 nolu bantlarin kullanilmast ile elde edilen bitki indeksi degeri ise uzun net
dalga boyu hesaplanmasinda kullamlmaktadir. Daha sonra elde edilen iki deger yardimi ile toplam net
radyasyon degeri hesaplanmis olur. ASTER gériintiileri ile buharlasma ve terleme kapasitesi hesaplanirken
hesaplanmasi gereken diger bir veride, emissivite ve 13 nolu bandin isleme tabi tutulmasi sonucu elde edilen
LST yani zemin sicaklik degerleridir. Zemin sicakhigi, bitki indeksi, net radyasyon degerleri daha sonra
uygun ampirik egitlikler yardimi ile ASTER goriintiilerinden itibaren buharlagsmayi vermektedir.
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Afsin , Hurman ¢ay yogun olarak bitki ortiisii tiirlerinin genis oldugu bir bolgedir.Genellikle yaz doneminde
meydana gelen terleme olaylari, buharlagsma etkileri ile beraber su seviyesinde onemli diigiisler meydana
getirmektedir. ASTER ve NOAA goriintiileri yardimi ile bitkilerde meydana gelen terleme kapasitesi
arastirilmasinda oncelikle alanda toplam biyokiitleyi temsil eden ve tiim alamin bitki 6rtiisii karakteristigini
yansitan LAl yani yaprak alan indeksi degeri hesaplanmasi alandaki toplam terleme miktarin
agiklamaktadir. Bunun yaninda terleme hesabina yardimci olacak olan iiriinler;, yansima oranlari, net
radyasyon, 1s1 akisi gibi degerlerdir, bu degerler NOAA gériintiilerinin 1 ve 2 numarali bantlarimn
atmosferik diizeltme yapildiktan sonra elde edilen SAVI yani diizenlenmiy bitki indeksi degerinden itibaren
hesaplanmaktadir.

Hurman ¢ay bélgesinde elde edilen buharlasma degeri giinliik, aylik ve yillik olarak hesaplanmistiv. Buna
gore kuru ve bitki ortiisiiniin olmadigi toprak yiizeylerde, ekili ve bitki ortiisiiniin yogun oldugu yerlerde
ayrica  hesaplanip, bu degerler daha sonra meteorolojik veriler ile karsilastirimigtir. Sonu¢ olarak
meteorolojik verilere en yakin degeri veren NOAA, AVHRR sensdriiniin goriintiileri oldugu saptanmistir.
ASTER gorintiileri yardimi ile hesaplanan buharlagsma degerinin ise normal degerlerden farkli oldugu
goriilmiigtiir.

Anahtar Kelimeler: Buharlasma, Is1 Akisi, Terleme, NOAA, ASTER

ABSTRACT

Water and water resources get highly important effective utilization in recent years therefore it is very
important that they must be continually and hydrological budget must have been calculated. There are lots
of parameters necessary to calculate hydrological budget. Evapotranspiration is one of the leader part of
these parameteres. Technically evaporation is the process of a liquid or soild especially icy water
converting to the gaseous state and diffused to the environment from free water resources or land surface.
Transpiration is the evaporation of water coming from the roots of the plants, diffused to the athmosphere
Jrom the aerial parts of plants, especially occurs through stomata cells. These two hydrological parts have
been detecting with the local meterological measurement. Especially measurement with simple lisimeters
have given some informations about evapotranspiration but some of reasons that, datas reflects very small
areas and renovation is too hard and also in-stu measurements are not healthy so the researcher are looking
Jor different methods in recent years. Some developments in GIS and Remote Sensing to cause
evapotranspiration to earn different dimension. Espaecially like NOAA and MODIS satellites and radar
datas are so helpfull to calculate these two parameters.

NOAA, AVHRR sensors images are not directly wised in evapotranspiration calculations. They must have
been processed with appropriate programs. This satellite system datas gives five band images and last band
gives thermal image, reflectance parameters must be calculated from first three bands. Fot that reason
reflectance is calculated with the help of some calibrations and brightness temperature must be calculated
with some algorithms in last two bands. With the help of these datas detected parameters like NDVI, Net
Radliation, Latent Heat Flux and Soil Heat Flux are helpfull to determine the evapotranspiration capacity.
ASTER datas give evaporation capacity with some mathematical fomulas that 1-NEF (Non-Evaporite
Fraction). First of all, Non evaporited part of the field must have been calculated from ASTER datas. Non-
Evaporited part of the field is calculated with the help of Net Radiation, Heat flux and NDVI and also they
are derived from ASTER datas. For example when calculating net radiation, the reflectance from 1, 3, 5, 6,
8, 9 bands with appropriate algorithms gives shortwave net radiation. NDVI derived from 1, 2 bands in
ASTER datas is used to calculate longwave net radiaton and finally shortwave and longvave net radiation
datas give total net radiation. Calculating evapotranspiration from ASTER Datas some datas are necessary
some of them emissivity and LST (Land Surface Temperature) is derived from processed of 13 band. LST, Net
Radiation, NDVI give evapotranspiration with appropriate equalities from ASTER datas.

There are lots of plants specimens in Afsin, Hurman Stream fields. Transpiration occurs especially summer
season with evaporation cause very important reduced in water level. Calculating transpiration capacity
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Srom NOAA and ASTER datas LAl (Leaf Area Index) represents whole biomass must be calculated. LAI
calculating explains whole trnaspiration capacity of the field and Net Radiation, Heat Flux, Reflectance
parameters are helpfull to detect transpiration. These datas are derived from SAVI index (Soil Adjusted

Vegetation Index) that calculated from the processing of 1 and 2 bands of NOAA images after athmospheric
corrections.

Evapotranspiration values are calculated with the day, month and year period. According to the these barren
parts of the field, cultivated and plenty leaves parts of the field are calculated evapotranspiration one by one.
After these values are correlated with the meteorological datas. As a result of the fact that whole values are
closed to each other but there is some discrepancies in ASTER datas.

KeyWords: Evaporation, Heat Flux, Transpiration, NOAA, ASTER
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Using Wavelet Transform for Fusion Landsat7-(ETM+) Panchromatic and Multispectral
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ABSTRACT

Imagery plays a major role in a diverse number of fields such as robotics, urban planning medical imaging ,
environmental monitoring, and strategic planning .Image fusion is a technique used to integrate the
geometric detail of a high-resolution panchromatic(PAN) image and the color information of a low-
resolution multispectral (MS) image to produce a high-resolution MS image .The goal of image fusion is to
integrate complementary information from multisensor data such that the new image are more suitable for
the purpose of human visual perception and computer-processing tasks such as segmentation feature
extraction ,Classification, and object recognition. Most earth resource satellites, such as
SPOT,IRS,LANDSAT 7 ,IKONOS, QuikBird and OrbView, provide both Pan image at a higher spatial
resolution and MS images at a lower spatial resolution. An effective image fusion technique can virtually
extend the application potential of such remotely sensed images, as many remote sensing applications
require both high-spatial and high-spectral resolution, especially for GIS based application.

In this paper we use the technique based on wavelet transform, wavelet decomposition is used for image
processing in wide range. Wavelet transform produce the images in different resolution Wavelet
representation refers to both spatial and fiequency space. It can show a good position of a function(here this
Sunction is the image) in spatial and frequency space. there are different approaches to do wavelet
decomposition. One of them is Mallat algorithm which can use wavelet function such as ‘“‘Daubechies
Sfunction” ,”(dbl,db2, ....".

Merging information from different imaging sensors involves two distinct steps. first the both image mast be
geometrically registered to one another. Next the information contents- both spatial and spectral were mixed
to great a single data set that contained both spatial and spectral were mixed to generate a single data set
that contained the best of both sets. Two steps are necessary for the wavelet merging method, first step
,having produced three new ETM (Pan) images whose histograms are specified according to the histogram
of each ETM+ (MS) band. after wavelet transform for each( pan) images , each set of three detail images
extracted from one (pan) image corresponds to the spatial information, 15-m for one ETM+ (MS) band. The
second step consisted of introduction these details into each (MS) band through the inverse wavelet
transform. Simulated images are produced. The spectral information content of original (MS) images was
conserved.

To quantify the behavior of the fusion methods used here, we computed the correlation between the images
result by suggestion method and the original multispectral image. High of the correlation shows that the
spectral characteristic of the multispectral image has been preserved well .

The major advantage of the wavelet merging method is in the minimal distortion of the spectral
characteristics of the data. This result could be obtained because the wavelet method has only added the
scale structures contained between 15-m resolution and 30-m resolution images. Another advantage was that
these scale structures ((pan) details) can be applied to each (MS) band independently. The results stemming
Jfrom this merging method are very promising in the field of Analysis and thematic processing (i.e.,
production of thematic color composite images ,automatic classification...).

We use the landsat 7 ETM+ image data which have been collected on 2001 . It is ETM+ (MS) and ETM+
(Pan) Image of the mosul dam on the river “Tigris” north mosul city in Iraq .
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Jips ve Alunit Minerallerinin ASTER Uydu Verileri ile Belirlenmesi

Extracting Gypsum and Alunite Minerals Using ASTER Data

Bora GURCAY

MTA Genel Miidiirliigii, Dr. Ismail SEYHAN Uzaktan Algilama Merkezi
boragurcay@mta.gov.tr

0Z
2003-2007 yillar1 arasinda Kayseri ili Pinarbasi ve incesu ilgelerinde gergeklestirilen bu ¢aligmada,
ASTER kisa-dalga kizilotesi (SWIR) verisi kullamlarak uydu goriintii analizleri ile farkl siilfat mineral
gruplarina ait jips ve alunit minerallerinin ayirt edilmesi amaglanmugtir. Arazi ¢alismalari ve sonrasindaki
spektroskopik l¢timler ile bu iki minerale yonelik analizlerin dogrulugu denetlenmistir.

Yer yiizeyinden 705 km. yiikseklikteki bir yoriinge de hareket eden TERRA uydusu, {izerine
yerlestirilmis bes farkli aygit sisteminden (MODIS, MISR, CERES, MOPITT) biri olan ASTER, 2001
yilindan itibaren giivenilir veri akigina baglamigtir. 16 giinde bir ayni1 bolgeden gegen uydu, 60 km genislikte
bir alam taramaktadir. Bunun yaninda, istek duyuldugunda 6zel alanlar igin de goriinti
programlanabilmektedir. ASTER, 15 m.’lik 3 adet goriiniir yakin kizil 6tesi (VNIR), 30 m.’lik 6 adet kisa
dalga kizil otesi (SWIR) ve 90 m.’lik 5 adet termal kizil 6tesi (TIR) spektral arahginda ti¢ farkl bilesene
sahiptir. ASTER verileri, yer istasyonlarinda; radyometrik diizeltme, atmosferik diizeltme ya da cografik
diizeltme gibi bir takim iglemlerden gegirilerek farkli seviyelerde satisa sunulmaktadir.

Yer yiizeyindeki mineraller, farkli elektromanyetik enerji seviyelerini yansitmasi ya da sogurmasi
sonucunda spektral dzelliklerinde farklihklar gostermektedirler. Spektral modeldeki bu farkli yansima ve
sogrulma ozellikleri uydu goriintii analiz yontemlerinin daha da gelisimini saglamistir. Goriintii analizlerinde
kullanan yontemlerden bant oranlama igin en 6nemli asama, verilerin atmosferik etkilerden arindirilmasi igin
yapilan diizeltmedir. Atmosferik diizeltmeler gerek aritmetik iglemler ile (Koyu piksel ¢ikartma, homojen
alan yontemi) ve gerekse su buhari orani, mevsimsel farklilk ve uydu yiiksekligi gibi farkli parametrelerin
kullanildig1 yazihmlar (ACORN, FLAASH, ATCOR) ile yapilabilmektedir. Atmosfer etkisi azaltilmig
verilerin spektral yansima egrileri ham verilere oranla dogruya daha yakin nitelik sunmaktadir.

Jips ve alunite ait spektral egriler, RSI ENVI 4.3 yaziliminin Amerika Jeoloji Arastirmalari (USGS)
kurumuna ait spektral kiitiiphanesinden alinmugtir. Bu minerallerin goriiniir, yakin ve kisa dalga kizil otesi
spektral ozellikleri incelendiginde, Alunit minerali i¢gin AST SWIR B2’de belirgin bir sogrulma ve buna
karsin AST SWIR B4’de yansima goriilmektedir. Jips minerali ise AST SWIR B3’de bir sogrulma ve AST
SWIR B5’de bir yansima ozelligine sahiptir. Bu sogrulma ve yansima ozelliklerine ait spektral bantlar
oranlanirsa, benzer nitelikteki minerallerin haritalanmasi miimkiin olabilmektedir. Gri tonlarinda elde edilen
bu oranlama goriintiisiinde olasili mineraller, beyaz ve beyaza yakin kisimlar ile temsil edilmektedir.

Farkh bolgeleri iceren ASTER goriintiileri kullanilarak siilfat minerallerinin ortaya ¢ikartilmas i¢in
yapilan SWIR bant oranlama sonuglari, bolge jeolojisi ve saha ¢aligmalar ile kargilastirilmistir. Her iki analiz
ile de bulunmak istenen mineraller saha gozlemleri sirasinda belirlenmistir. Buna ilave olarak, saha

353



61, Tirkiye Jeoloji Huruttay Bildir Ocfer

gozlemleri sirasinda derlenen orneklerde ASD arazi spektrometresi ile spektral dlgiimler yapilmis ve spektral
dagilim egrileri elde edilmigtir. Olgiimlerden elde edilen sonuglar saha gozlemlerini de desteklemekte olup,
kisa dalga kizil 6tesi (SWIR) goriintii analizleri ile jips ve alunit minerallerinin elde edilebilecegi sonucuna
ulagilmigtir.

Anahtar Kelimeler: Kayseri, ASTER, Siilfat mineralleri, Bant oranlama

ABSTRACT

This study conducted around Pinarbasi and Incesu districts of Kayseri city is objected to extract
gypsum and alunite minerals using ASTER shortwave infrared (SWIR) data studied between years 2003 and
2007. The verification of the image analyses concerning to those minerals have checked during ground-truth
and further spectroscopic measurements.

ASTER, which is the one of five different instrument systems mounted to TERRA satellite (MODIS,
MISR, CERES, MOPITT) moving 705 km. above the Earth surface, started to acquire reliable data after year
2001. Temporal resolution of ASTER is 16 days and swath-width is 60 km by 60 km. Besides, it is also
possible to acquire schedule on demand for interested locations. ASTER has 3 visible near infrared (VNIR)
bands in 15 m. resolution, 6 shortwave infrared (SWIR) bands in 30 m. resolution, and 5 thermal infrared
(TIR) bands in 90 m. resolution components. ASTER data just after downloading to ground stations has been
subjected to such processing and radiometric, atmospheric or geographical corrections have been made.
Then, those products have been put forward to the end users.

The spectral features of minerals on Earth surface show discrepancies as a result of reflection or
absorption of electromagnetic energy levels. Those different reflection or absorption features on spectral
pattern makes improvement to satellite image analysis methods. The most important step on band rationing,
the one of image analysis methods, is the correction of removing atmospherical effects. Atmospherical
corrections can be made by simple aritmetical calculations (dark pixel subtraction, flat field method) or by
stand alone software (ACORN, FLAASH, ATCOR) covering complex parameters such as water vapor,
seasonal differences, and satellite altitude. The spectral information of satellite data having reduced or
completely removed atmospherical effects gives better results than raw dn values.

Spectral informations of gypsum and alunite were taken from USGS spectral library of RSI ENVI
4.3 software. While analyzing of visible-near infrared and shortwave infrared spectral properties of those
minerals, it is distictive that there are an absorption at AST SWIR B2 and a reflection at AST SWIR B4 for
alunite mineral. Besides, gypsum have an absorption at AST SWIR B3 and a reflection at AST SWIR BS. It is
possible to map those similar features of minerals, if the spectral bands of those absorptions and reflections
were divided to each other. Probable minerals in the obtained grayscale band ratio resultant image were
represented by brighter white parts. The minerals searched were discriminated by both analyses.
Additionally, the spectral measurements have done on collected ground-truth samples by ASD field
spectrometer and then spectral properties were obtained.

SWIR band ratio results for different areas to extract sulphate minerals using ASTER data were
crosschecked with geology of the areas and ground-truth studies. The results of spectral measurements
support ground-truth results and it is achieved that gypsum and alunite minerals can be extracted by SWIR

image analysis.

Keywords: Kayseri, ASTER, Sulphate minerals, Band ratio
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Evidence of Discovering Subsurface Structures in Nineveh Governorate Using Remote Sensing
Data

Hekmat S. Al-Daghastani, Bassam M. Al-Dewachie

Remote Sensing Center, Mosul Uniersity, Iraq
hekmat_daghastani@yahoo.com

ABSTRACT
The present landscape of Nineveh Governorate located in the north western part of Iraq , between longitudes
41° 30" — 44° 30" and latitudes 35° 00" — 37° 00", is viewed as the product of a series of interactions
between fluvial and denuded processes operating on the underlying geology that has been subjected to both
past and ongoing endogenic deformations by folding and faulting. This research represents an attempt to
evaluate the ability of using Remote Sensing analyses for discovering subsurface structures in Nineveh
Governorate using Landsat TM7 imagery.

The fundamental framework of the structure and stratigraphy of northern Iraq is strongly influenced by the
positioning of the country within the main tectonic units of the Middle East, the Arabian Plate and Eurasian
Plate .The study area represent one of the most varied and complex geomorphic Landscapes in Iraq, which
characterized by irregular Landform and different environments in the geomorphic distribution of Landforms
in which geomorphic agent represent the main factors in the special distribution of soil types, lithological
escarpments and the existing landform patterns.

Complete coverage of the Nineveh Governorate by the landsat imagery has been analyzed, to determine
major and minor landform characteristics and its relation with morphostructural anomalies. Landsat TM7
imagery proved particularly useful for revealing landforms within the study area. Some of these landforms
were known or suspected from ground studies, but the majority was revealed for the first time during the
Landsat investigations.

The morphological interpretation of the drainage network and other landform characteristics were carried
out by means of Landsat imagery and topographical maps in the Nineveh provenance led to the detection of
(14) morphostructural anomalies , which are representative of new local folds.

These drainage anomalies were recognized in the strip border between Iraq and Syria, from Faishkhaboor to
Wadi Al-4jij . Most anomalies are not randomly located. Rather, they seem to be aligned ENE and E-W,
suggesting the presence of morphostructural trends in this part of Northwestern Basin of Iraq. A comparison
between these anomalies and the available geological and geophysical —data enables the definition of two
distinct morphostructural domains in the study region. The first one is defined by a set of drainage anomalies
with ENE orientation, located in a shallower portion of the basin. The second morphostructural Domain
embraces drainage anomalies situated where the sedimentary pile exceeds 1500 m. In this domain, many
anomalies seem to be related to the highly folded zone, mainly E-W orientation.

The data — base map prepared in this study , can be used not only for assessing the adaptability of landforms
and or the sensitivity of geomorphic conditions to the related environmental hazards, but also for the

studying of the relationship between geomorphic regions and oil exploitation in this region.

Keywords:- Morphotectonic, Remote Sensing , Geomorphology, Nineveh
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Sensing Products
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ABSTRACT

Tectonic analysis of the Shaikhan Anticline in northern Iraq has been carried out using the available
remote sensing data. The interpretation of aerial photographs and satellite images was correlated in the
field with the ground truth, namely structural and geomorphologic features. It has been shown that the
Shaikhan Anticline is located over and is parallel to a listric fault in the basement rocks. Reactivation of the
listric fault was basically responsible for the geometrical configuration of the Shaikhan Anticline which is an
asymmetrical anticline with vergence towards northeast. The listric fault is manifested in the form of a
lineament on the satellite imagery and aerial photographs. This normal fault has cut through the sedimentary
cover. It shows a small displacement in the Pila Spi Formation along the northeastern limb of the anticline.

In the present study, the authors studied the geomorphology and structure of this area with
particular emphasis on remote sensing techniques. In an attempt to the decide whether the lineament on the
remote sensing data represents a blind fault or alternatively represents a fault that has cut through strata at
the surface and whether the fault is indeed reflection of a listric fault.

A geomorphologic map was made from the interpretation of aerial photographs An important and new
Sfeature was found during aerial photograph interpretation is called a butterfly because of its shape. The
butterflies have straight northern sides and coincide with the fault trace that was identified on the satellite
image. The other sides are convex towards south. These features are become important indications for fault
traces. The presence of the fault trace was not verified by using geomorphologic features like lineament and
triangular facets as well as the butterfly shapes. This doubtable interpretation became certain because it was
observed on satellite imagery and in the course of fieldwork.

There are other two lineaments which are indications for other faults. They are recognized by
displacements in the Kolosh and Gercus Formations at these lineaments and by some displacements of land
Jforms after faults movements. These parallel lineaments or faults are oblique to the fold axis with an angle
equal to (50°) and they bound the outcrop of Bekhme Fn. The Authors believe that these faults play an
important role in the fold formation. It was also noticed that the presence of the listric fault trace was
bounded by these two parallel faults and this fact was sustained by the interpretation of satellite image.

An efficient scheme for digital classification method was executed and implemented by using
(ISMIC1.0). This program depends on the spectral analysis and using to recognize the classes by relative
spectral differences. The applied satellite image which was taken from Google earth program (Ignosat
2002), contains true colors and can be divided into three bands (Red, Green and Blue). These three bands
were merging to produce false color composite by (ISMIC1.0) and creating an unsupervised classification
(K- mean classification) for Shaikhan Anticline. Interpretation of the program product was simplifying the
observation of the longitudinal fault trace (the listric fault).

Field data collection for analyzing this fold was taken from a traverse that crossed the anticline along
the road joining Ain Sifni town and Atrosh. The geometric analysis of this fold revealed the following
properties. It is an asymmetrical anticline with gentle southwestern limb (20 dip) and steep northeast limb
(40 dip). It means that this anticline is verging towards the northeast. In this traverse, Shaikhan Anticline is
plunging (5) towards WNW and the fold axis attitude is 275/5 (Dip direction/Dip amount). So the anticline
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is, precisely,trending west northwest — east southeast. The fold is considered as an open fold because its
interlimb angle is equal 120."And its axial plane attitude is 186/96 (Strike direction/Dip amount).

Numan & Al-Azzawi (1993) suggested that vergence of most of the Foreland Folds were controlled by
listric faults. These faults made the anticlines verge towards the north or northeast and south or southwest
according to which type of fault the fold was subjected. In the present study, the trace of the listric fault can
not be detected during the general geological surveying of Shaikhan Anticline while the interpretation of the
aerial photographs revealed the trace of this fault but not in certain manner. Enhancement and interpretation
of the satellite image by false color composite was manifested this trace clearly. This trace was extended in
the satellite image about (14) km. Then a detailed field survey was carried out on that area adopted by
satellite image which contain this trace. This normal fault has cut through the limestone beds of the Pila Spi
Fn. at the northeastern limb but with small displacement.

Finally we have been concluded that Shaikhan Anticline is a double plunging fold trending west
northwest — east southeast, an asymmetrical with northeastwards vergence and an open fold. There is a
longitudinal fault existing in the northeastern limb of Shaikhan Anticline. It is a listric type and was formed
at the Triassic period and reactivated at the Cretacous and the Upper Eocene period. There is no evidence
Jor any displacement of this fault during the deposition of the Gercus Fn. (M. Eocene).An evidence of a
normal displacement (relatively subsidence of the southwestern limb) was existed during the deposition of the
Pila Spi Fn. This indicates that the normal displacement was happened during the Upper Eocene period,
this displacement was calculated and it is about 245 m. So, it can be concluded that the fault which was
Sfound by the aerial photographs and satellite image and cut through the beddings of the Pila Spi Fn. is a
listric fault that previously was believed as blind fault. This listric fault has the properties of suture type and
it was reactivated by normal displacement at the Upper Eocene period.
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Google Earth ® yeryiiziint farkli uydu goriintiileri ve 3 boyutlu topografya ile incelemeye yarayan
kismen iicretsiz sanal diinya yazihmdir. Guniimiizde, jeoloji ¢alismalarinda kullanilan CBS yazilimlan
uzaktan algilama ile birlikte kullanilarak haritalama, madencilik, uygulamali jeoloji gibi alanlarda arastirma
olanaklarini oldukga arttirmaktadir. Jeologlar 6n haritalama ¢alismalarinda kullanimi zor ve pahali olan
yazihmlar ve uydu goriintiilerine gereksinim duymaktadirlar. Alternatif olarak, GE jeolojik aragtirmalar i¢in
bazi kullanight 6zelliklere ve araglara sahiptir: (1) 15m-1m mekansal ¢oziiniirliikte ticretsiz uydu gortntiileri,
(2) tim diinyanin 3 arc-sec.(~90m) mekansal ¢oziniirlikteki 3 boyutlu sayisal yiikseklik verisi, (3) yuksek
hassasiyetli koordinat sistemi (WGS84), (4) arazi verilerini yiiklemek i¢in GPS baglantisi, (5) ¢izim ve élgiim
araclari, (6) disaridan goriintii yiikkleme ve diizeltme i¢in gorintii yikleme araci. Tiim bu ozellikler ¢ok
kullanish ve bazen arazi ¢aligmasi oncesi 6n jeolojik ¢aligmalar i¢in yeterlidir. Bunun yanisira bunlar arazi
¢alismalarinin kontrolii ve ¢alisma bittiginde haritalama verilerinin kontrolii i¢inde kullanilabilir.

Bu ¢alisma GE programinin Isparta civarinin jeolojik haritalarinin kontroliinde ve 6n haritalama i¢in
CBS uygulamasi olarak kullanimini kapsar. Caligma alami farkli jeolojik birimleri ve tektonik ozellikler
iceren ilging yerlerden birisidir. Literatiirde farkli aragtirmacilar tarafindan yapilmus, birbirinden farkli bir¢ok
harita goriilmektedir. Yani yorenin jeoloji haritasi iizerinde ortak bir anlagsma s6z konusu degildir. Haritalama
ve tektonik ozelliklerin ortaya konmasinda daha giivenilir yorumlama ve sonu¢ i¢in GE detayl incelemeye
olanak saglamaktadir. ilk asamada 1:25:000 olgekli topografik haritalar goriinti katmam olarak GE’e
yliklenmigtir. GE koordinat araglari haritalarin dogru yere yiiklenmesini oldukga kolaylastirir. ikinci asamada
gegici sinirlarin ¢izimi yapilmistir. Bu agamada alti 6nemli unsur dikkate alinmugtir (1) renk, (2) bitki ortiisg,
(3) vadi sistemi, (4) yiizey sekli, (5) insan yapilari, (6) ¢izgisellik. Jeologlar 6n jeoloji haritas1 yapiminda tim
bu unsurlar1 hava fotograflar1 ve uydu goriintiileri ile farkli ortamlarda gesitli tekniklerle uzun zamandir
kullanmaktadirlar. GE ve diger yéntemler arasindaki en biiyiik fark GE’iin es zamanl 3 boyut avantajidir.
GE ile ¢izim yaparken yiizey sekli ozelliklerini kullandigimizda, alam déndiirebilir, biiyiitebilir ve
stiriikleyebiliriz. GE alam1 farkli agilardan gormemize ve renk, bitki Ortiisii gibi unsurlarla birlikte
degerlendirmemize olanak saglar. Ayni zamanda yiikledigimiz topografik haritalan yiizey sekli 6zelliklerini
ve vadi sistemlerini degerlendirmek igin kullanabiliriz. GE’te haritalama asamasinda inceleme alaninda iki
ana yapi agikga gozlenmistir. Bunlar (1) farkli karbonatlari, kirmtililari, volkanikleri ve ofiyolitleri igeren
temel kayalar, (2) giincel sedimanlar (golsel, karasal). Kullamlan bu alti parametre ile GE yaziliminda,
ozellikle yiiksek mekansal ¢oziiniirlikklii goriintiilerde, jeolojik birimlerin ayrintil haritalanmasinin miimkiin
oldugu goriilmektedir.

GE yazilimmnin zamandan kazanma, diisik maliyet, ¢ok displinli uygulamalar, uygulanabilirlik,
kolay gorsel yorumlama, kolay ¢izim ve dl¢iim gibi birgok avantajlara sahip oldugu agikea anlagilmaktadir.
Bu ¢alismada GE yaziliminin giivenilir jeolojik haritalama, tektonik ve petrografik ozellikler ile ilgili veri
edinme igin iyi bir ortam oldugu tartigilmustir.
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Anahtar Kelimeler: Google Earth, Jeolojik haritalama, Isparta
ABSTRACT

Google Earth ® is partly free virtual globe software and views the earth by different data obtained
Jfrom satellite imagery and 3D topography. Nowadays, GIS applications improve research facilities together
with Remote Sensing in geological researches such as mapping, mining, applied geology etc. Geologists have
usually needed expensive and difficult software and satellite imagery for their pre-mapping works.
Alternatively, GE has the following useful preferences and tools for geological searches: (1) free satellite
images from 15m to 1m spatial resolution, (2) 3D digital elevation data all around the world at 3 arc-sec.
(90m.) spatial resolution, (3) high accuracy on the coordinate systems (WGS 84), (4) GPS connection to load
field data, (5) drawing and measuring tools, (6) image overlay tool for load and correction external images.
All these indicated features are very useful and sometimes enough to make preliminary geological work
before ground investigations. Besides, they may also been used to control field work and mapping data when
the study has been finished.

This study emphasizes GE usage as GIS application in geological pre-mapping and controlling
previous maps. The study area is one of the most interesting places including different geological units and
tectonic features. In the literature, different geological maps have been prepared by previous researchers.
So, there has been no common agreement on the geological map. For more reliable interpretations on the
mapping and tectonic features, the GE helps detailed investigations. First step is loading 1:25.000 scale
topographic maps as image layer on GE. GE's coordinate tools make very easy finding and locating
topographic maps to right place. Second step is drawing temporary borders. At this step, six important
parameters were taken into consideration (1) color, (2) vegetation, (3) drainage, (4) morphology, (5) human
made structures and (6) lineation. Geologists use all these parameters on aerial photos and satellite images
Jor pre-geomaps in different platforms with various techniques. One of the biggest differences between GE
and the others is GE’s on time 3D advantages. In GE, when we use morphological characteristics for
drawing borders, we can rotate, zoom and pan the area. GE gives a chance to see area from different angels
and combine with other specifications like color or vegetation. Also we use topographic maps to see
morphologic features and drainages systems. At the mapping step in GE, two main structures are clearly
seen in the area. These are (1) Basement rocks including different carbonates, clastics, volcanics and
ophiolites, (2) Recent sediments (lacustrine, terrestrial). Six parameters in the GE show that mapping of the
detailed geological units is possible especially in high spatial resoluted images.

It is clearly seen that the GE software has many advantages like time saving, low expenses,
multidisciplinary applications, feasibility aspect, easy visual interpretation, easy drawing and measuring. It
is concluded that GE gives a good platform for reliable geological mapping, getting the data on the
tectonical and petrographical features.

Keywords: Google Earth, Geological mapping, Isparta
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ABSTRACT
With the growing popularity of GIS and the increasing availability of a wide range of datasets, GIS
is becoming a common tool for all disciplines of the applied and theoretical researches in the world. In
Remote sensing center at the Mosul University, GIS became a useful tool for analysis of landscape changes
and trends, also in the geodesy, geological, and the geophysical survey applications. These activities were
performed with the supporting of the remote sensing data such as; satellite images, aerial photography, and
GPS measurements.

When representing real-world features in a Geographical Information System:GIS, you need to reference the
data describing them to the correct location on the earth's surface. This is called georeferencing.
Georeferencing process is the process of establishing a relationship between the data displaying in GIS
software and its real-world location. This is accomplished by using a coordinate system. With the ever
increasing need for design and GIS professionals to share data, it is critical that GIS users understand and
are able to make use of data created with Autodesk's Computer Aided Drafting (CAD) software.

To get accurate analysis results from your CAD database through the GIS software, first it is necessary to
represent the data by the real-world features, this can be applied by applying the georeferencing process on
the database according to their spatial coordinate. In this case, you have the ability to built a geodatabase
Seature class or shapfile that enable the user to edit the spatial feature or attribute record ( i.e.; simple ability
to select CAD features by attribute and convert them to a new GIS feature class to highly complex
geoprocessing models that automate a variety of CAD/GIS translation operations).

CAD drawings are simply that - drawings - and contain no additional attributes. All CAD drawing elements
are either points, lines, or polylines (made up of a continuous string of lines). A CAD drawing element
contains only the information needed to draw itself - lineweight (thickness), linetype (continuous, dotted,
dashed), color, and the layer (explained below) to which it is assigned. GIS, on the other hand, has an
additional functionality- its features can hold enormous amounts of data describing the features (that is, a
polygon representing a house could contain information about the owner, street address, numbers of
bathrooms, bedrooms, etc). Also, GIS data is "spatially informed" regarding adjacency and other spatial
relationships. Simply put, CAD is a drawing, and GIS is a spatial database.

This paper describes a step-by-step process for clean and accurate conversions of (CAD) ".dwg" files to
Geographic Information System (GIS) shapefiles ".shp". The process was carried out by using a "dwg" file
covered the total area of the Mosul University.

Then, using the ArcGIS9.1, the CAD data (map) was reprojected (spatial georeferencing ) into a new
coordinate system, World Geodetic System: WGS84 with the following parameters:

a = earth radius at the equator (major axis) = 6378.137km

e = eccentricity of the earth ellipsoid = 0.0818191908

e2 = second eccentricity of the earth ellipsoid = 0.00669437999

Identifying a CAD drawing’s coordinate system is very important for a clean transfer to GIS.

In general the CAD drawings and GIS data are created for different purposes, and as a result the softwares’
data models are inherently different, and the files differ in their construction and attributes. The present
study was demonstrated the step-by-step guide for CAD-GIS conversion. It can be as a reference guide for
any related work in the future.

Keywords: CAD, GIS, georeferencing, geodatabase, shapefile.
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Oligosen yasinda siinek bir makaslama zonu: Uludag Masifi:

An Oligocene ductile strike-slip shear zone: Uludag Massif:
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Uludag, Bursa giineyinde faylar ile sinirlanmis KB—GD yoniinde uzanan biiyiik bir dag silsilesidir. Bu biiyiik
dag, gnays ve daha az oranda amfibolitten yapilmis ~4 km kalinlikta bir ¢ekirdek ve bu ¢ekirdek tizerinde yer
alan, kalinligi 400 metreyi bulan mermerlerden olugmustur. Uludag Masifi'nin dis kesimini olusturan
mermerler Gizerine tektonik dokanaklarla Karakaya Kompleksine ait metamorfik kayalar gelir.

Uludag Masifi i¢inde yer alan gnays, amfibolit ve mermerlerde foliasyonlar KB~GD dogrultulu ve kuzeye
dik¢e egimlidir. Ayrica metamorfik kayalarda KB-GD yonelimli yataya yakin, kuvvetli bir mineral
lineasyonu geligmistir. Gnays ve amfibolitlerdeki mineral parajenezleri bunlarin 7.0 kbar basing ve 670 °C
sicaklikta amfibolit fasiyesinde bir baskalasim gegirdigini gosterir. Gnayslardan elde edilen Eosen Rb/Sr
muskovit ve Oligosen Rb/Sr biyotit soguma yaglar1 son ana metamorfizmanin Geg¢ Kretase veya Paleosen
yasinda olduguna igaret eder.

Uludag metamorfik istifi farkli dokusal ozellikler gosteren iki Oligosen granitoidi tarafindan kesilmistir.
Bunlar Uludag’in giiney kesiminde yer alan, yonlii metamorfik bir doku gésteren, 17 km uzunlukta ve sadece
1.5 km genislikteki Giiney Uludag graniti ve deforme olmamus, kubbe seklinde bir yapiya sahip olan Merkezi
Uludag granitidir.

Uludag Masifinden elde edilen jeomorfolojik, yapisal ve jeokronolojik veriler, Masifin, Oligosen’de faaliyet
gostermis sag-yonli dogrultu-atiml bir fay zonunun (Eskigehir fay zonunun) derindeki siinek kesimini temsil
ettigini gosterir. Sozi edilen makaslama zonu, Eskisehir Fay Zonu’nun bati kesimine karsihk gelmektedir.
Uludag Masifi’nin bir makaslama zonunun derin kesimleri olduguna dair veriler sunlardir: (a) dogrultu-atim
karakterli Eskisehir fay zonunun bati ucunda yer almasi, (b) gnayslarda gozlenen yataya yakin konumlu
yaygin mineral lineasyonu, (c) gnays ve karbonatlarda lineasyon ile iliskili mikroyapilarin tutarh bir sekilde
sag-yanal atim hareketine igaret etmeleri, (d) dizenli ve dikge egimli foliasyon, (e) deformasyon sirasinda
yerlesmis, diiseye yakin konumlu, foliasyon ve yatay lineasyon gosteren Giiney Uludag Graniti, (e) Eskisehir
Fay Zonu’nun dogrultusunun, Giiney Uludag Granitinin uzun ekseninin, bolgesel foliasyonun dogrultusunun
ve mineral lineasyonun yoneliminin birbirine paralel olmasi.

Deformasyon ile es-yasli Giiney Uludag Graniti’nin kristalizasyon ve soguma yaslari, Uludag Makaslama
Zonu’nun en Ge¢ Eosen ve Oligosen’de faal oldugunu gostermektedir. Geg Oligosen’de (27 Ma) Merkezi
Uludag graniti’nin yerlesmesi ile sag-yonlii makaslama sona ermis veya faaliyeti bagka bir alana taginmustir.
Uludag Makaslama Zonu Oligosen’de kitasal dlgekte sag-yonli dogrultu-atimli faylarin Anadolu’da aktif
olduklarim1 ve Anadolu’nun batiya olan hareketinin Miyosen’deki Arabistan-Avrasya ¢arpismasindan once
basladigin1 gostermektedir.

Anahtar Kelimeler: Uludag, siinek makaslama zonu, dogrultu-atimli faylanma, Rb/Sr yaslari, amfibolit
fasiyesi metamorfizmasi
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ABSTRACT
The Uludag forms a NW-SE trending fault-bounded mountain range south of Bursa. It consists of a gneiss-
amphibolite core, about 4 km thick, surrounded and overlain by marble, up to 400 metres in thickness. The
marbles of Uludag are tectonically overlain by the metamorphic rocks of the Karakaya Complex.

The foliation in the gneisses, amphibolites and marbles of the Uludag Massif trend consistently NW-SE and
dip steeply to the north. A strong subhorizontal mineral lineation with a NW—SE trend is observed in the
gneisses. The mineral paragenesis in the gneisses and amphibolites indicates amphibolites facies
metamorphism at a pressure of 7.0 kbar and at a temperature of 670 °C. The Eocene Rb/Sr muscovite and
oligocene Rb/Sr biotite ages imply that the main metamorphism was during the latest Cretaceous or
Paleocene.

The metamorphic rocks of the Uludag Massif are cut by two texturally different Oligocene granitoids. These
are the tectonically foliated South Uludag Granite, which is 17 km long and only 1.5 km wide, and the
undeformed domal Central Uludag Granite.

The structural and geochronological data from the Uludag Massif indicate that during the Oligocene it
formed the deeper ductile sections of a dextral strike-slip fault zone (Eskisehir fault zone). A shear zone
origin for the Uludag Massif is suggested by (a) its location at the tip of the active Eskisehir oblique-slip
fault, (b) pervasive subhorizontal mineral lineation in the gneisses with a right-lateral sense of slip, (c)
Joliation with a consistent strike, (d) the presence of a subvertical syn-kinematic intrusion, (e) the alignment
of the Eskisehir fault, syn-kinematic metagranite, strike of the foliation and mineral lineation.

The crystallization and cooling ages from the syn-kinematic South Uludag Granite indicate that the Uludag
shear zone was active during the latest Eocene and Oligocene. A 27Ma old post-kinematic granite marks the
termination of the shear zone activity.

Results of this study indicate that during the Oligocene crustal-scale right-lateral strike-slip faults were
transporting crustal fragments from Anatolia into the north-south extending Aegean, with the implication
that the westward translation of Turkey, related to the Hellenic slab suction, started earlier than the Miocene
Arabia-Eurasia collision.

Keywords: Uludag, ductile shear zone, strike-slip faulting, Rb/Sr ages, amphibolite facies metamorphism
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Alagam Daglari’nin Jeolojisi ve Alacam Graniti’nin Jeolojik Konumu
(Balikesir, Bati Anadolu)

Geology of Alagam Mountains and the Geological Setting of Alacam Granite
(Balikesir, Western Anatolia)
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Menderes Masifi’nin kuzeyinde Afyon Zonu olarak bilinen hat boyunca yer alan Alacam Daglari’nin
jeolojisine ait ilk bulgular Konak ve Akdeniz (1979) tarafindan ortaya koyulmustur. Bolgedeki diger
¢aligmalar ise Alagam Daglari’nin temel birimlerini kesen Alagam Graniti’nin jeokimyasina ve granitin, mika
yaslarina yonelik olan ¢aligmalardir (Bingdl ve dig., 1982; Delaloye ve Bingol.,, 2000). Bu ¢ahsmada,
Alagam Daglari’nin jeolojisi ve bolgede yiizlek veren Alagam Graniti’nin jeolojik evrimi yeni jeokimyasal ve
jeokronolojik yas bulgular esliginde sunulacaktir.

Alagam Daglari’'nda gozlenen jeolojik genel istif en altta, Menderes Masifi’ne ait Sist birimi ve Sel¢uk
Formasyonu’na ait serpantinit bloklu metamorfik kayalardan olusur. Sist birimi, biyotit sist, biyotit-kuvars-
albit sist ve bazik arakatkih albit-muskovit-klorit sist ile temsil edilir. Sist birimi izerine Selguk
Formasyonu’na ait, muskovit-albit sist, kuvars-muskovit-albit sist ve bazik arakatkilardan yapili matriks
icerisinde yer alan metaofiyolit ve rekristalize kiregtasi bloklan gelir. Bu iki jeolojik birim igerisinde
foliasyona paralel ve/veya foliasyonu kesen metagranit ve deforme aplit mercekleri gozlenir. Menderes
metamorfikleri iizerine, tektonik bir dokanakla, Afyon Zonu’na ait disik dereceli metamorfik kayalar gelir.
Afyon Zonu bolgede, altta metakirmtililar ve itizerine uyumlu gelen Budagan Kiregtas: ile temsil edilir.
Metakirintililar, asidik metavolkanikler ve bunlarla yanal-diisey gegisler sunan diisiik dereceli klorit-kuvars
sist, albit-serisit sist ve aralarina siller halinde yerlesmis gnaysik granitlerden olusur. Afyon Zonu’na ait
diisiik dereceli metamorfik istifin foliasyonuna parallel lokokratik metagranitler de gozlenir. Menderes
metamorfikleri ve Afyon Zonu birimleri, [zmir-Ankara Zonu kayalar tarafindan diisik agili ters fay boyunca
tizerlenir. Menderes Masifi’nin kuzey kenar1 boyunca yiizlek veren Alagam Graniti, Menderes Masifi'ne ait
yiiksek, ve Afyon Zonu’na ait diisik dereceli metamorfikler ile izmir-Ankara Zonu’nun ofiyolitiklerini
yiiksek a¢ili intriizif sinirlar boyunca keser.

Oligo—Miyosen biyotit soguma yast (300+50° C) veren Alagam Graniti (Delaloye ve Bingdl, 2000)
petrografik ve jeokimyasal olarak I-tipi, kalk-alkali karekterli granodiyorit ve/veya granit bilesimlidir.
Yiiksek K igerigi Alagam Graniti’nin kabuk kalinlagmas: sonucunda yerlesmis oldugunu gosterir. Agir nadir
toprak elementlerine gore de, granitin kristallesmesinin diisiik basing kosullarinda gergeklestigi ve kabugun
s1g kesimlerinde yerlesimini tamamladig1 saptanmigtir.

Bugiinkii veriler 1s1ginda, bolgenin jeolojik evrimini 6zetlersek: Afyon Zonu'nu da iceren Menderes
Platformu, kuzeye dogru uzanan pasif bir kita konumundan, platformun kuzeye dogru hareketi ile Sakarya
Kitas1 altina dogru dalmasi ile sonuglanmugtir. Okyanus Kabugu tstbindirmesi ile Geg Kretase sirasinda
Selguk Formasyonu esdegeri bloklu birim olusmus ve Afyon Zonu yiiksek basing, disiik sicakhik
metamorfizmasina ugramugtir. Platformun giineyinin metamorfizmasi, yiiksek sicakhk disik basing
kosullarinda gerceklesmis ve metagranitler hem Menderes Masifi’'nin hem de Afyon Zonu’nun igine
sintektonik olarak Ana Menderes Metamorfizmasi sirasinda yerlesmislerdir. Ana ¢arpisma  sirasinda
Menderes Platformu’nun degisik derecelerde metamorfizmaya ugrayan boliimleri naplar halinde kendi i¢inde
ekaylanmuistir ve daha kuzeyde evrim ge¢irmis melanj yigisimi ise, en iste bindirerek nap paketini
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tamamlamasiyla kitasal kabuk anormal kalinliga erigsmistir. Anormal kita kabugu kalinhig1 granit magmasinin
olusumuna yol agmis ve Oligo—Miyosen granitleri bu nap paketlerini keserek post-tektonik olarak
yerlesmistir.

Anahtar Kelimeler: Menderes Masifi, Afyon Zonu, Oligo—Miyosen, Alagam Graniti, Bati Anadolu

ABSTRACT

So far the geology of the Alagam Mountains, which ave situated in the Afyon Zone along the northern part of
the Menderes Massif, has been firstly examined by Akdeniz and Konak (1979). Other studies of the Alacam
Mountains focused mainly on geochemistry and mica ages of the Alacam Granite (Bingdl et al., 1982,
Delaloye and Bingdl, 2000). In this study, the geology of the Alagam Mountains and the geological evolution
of the Alagam Granite will be presented with the new findings of geochemistry and geochronolgy.

At the base, the stratigraphic sequence of the Alagam Mountains is made up of the Schist unit of the
Menderes Massif and the middle-high grade rocks with serpantinite blocks of the Selcuk Formation. The
Schist unit is characterised by well-foliated biotite schist, biotite-quartz-albite schist and albite-muscovite-
chlorite schist with basic-intermediate volcanic intervals. The Schist unit is overlain by the Selcuk
Formation, that comprises metaophiolite and recrystallized limestone blocks within a matrix of the mica
schist, quartz-muscovite-albite schist and the basic-intermediate volcanic intercalations. The Schist unit and
the Selcuk Formation are also cut by metagranites; deformed aplite lenses emplaced parallel to the foliation
planes. The Menderes metamorphics are tectonically overlain by the low-grade metamorphics of the Afyon
Zone. In this region, the Afyon Zone is characterized by metaclastic rocks and is conformably overlain by the
Budagan Limestone. Metaclastic rocks are made up of chlorite-quartz schist and albite-sericite schists and
they pass both laterally and vertically into the metavolcanic rocks. Granitic gneiss and leucometagranite sills
occur parallel to the foliation planes in the metaclastic sequence. Both the metamorphic rocks of the
Menderes metamorphics and the Afyon Zone are overlain by the slices of the Izmir-Ankara Suture Zon, which
is characterized mostly by ophiolitic rocks, along a low-angle thrust fault. Both metamorphic units and the
ophiolitic tectonic packages of the unmetamorphosed mélange of the Izmir-Ankara Suture Zone are intruded
by the Alagam Granite exposed at the northern border of Menderes Massif.

The Oligo—Miocene (biotite cooling age -300£50° C-, Delaloye ve Bingdl., (2000)) Alacam Granite is
granodioritic and/or granitic in composition. High-K, I-type composition and calc-alkaline affinity of the
Alagam Granite is consistent with a thickened and consquent granitic magma generation. HREE composition
of the Alagam Granite indicates that crystallization took place under low- pressure conditions at the shallow
parts of the crust.

From the recent geological point of view, the evolution of the region is can be summarized as follows: The
Menderes Platform, including the Afyon zone, was a passive platform along the northern margin and
subducted beneath the Sakarya Continent. During the Late Cretaceous, the so-called Sel¢uk Formation was
Jormed by obduction and consequently the rocks of the Afyon Zone have suffered from high pressure-low
temperature metamorphism. The Metamorphism of the southern part of the platform took place under high
temperature-low pressure conditions and metagranites were emplaced, both in the Menderes metamorphics
and the Afyon Zone during the Main Menderes Metamorphism. During the main collision, variably
metamorphosed parts of the Menderes Platform were sliced and thrust southwardly onto the platform. The
resulted abnormally-thickened crust gave rise to the formation of granitic magma. Subsequently, the
Oligo—Miocene granitic bodies intruded post tectonically into these nappe packages.

Keywords: Menderes Massif, Afvon Zone, Oligo-Miocene, Alagam Granite, Western Anatolia
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Mahmudiye-Cifteler-Emirdag (Eskisehir GD’su) Yari Grabeninin Eskisehir Ve Yeniceoba —
Cihanbeyli Fay Zonlar1 Arasindaki Yeri ve Depremselligi

Seismicity and The Role of Mahmudiye-Cifteler- Emirdag Half Graben (SE of Eskisehir) System
Between Eskisehir and Yeniceoba — Cihanbeyli Fault Zones
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inceleme alani Eskisehir’in giineydogusunda Yiiriikkaracadren’den Emirdag’a kadar, kuzeybati—giineydogu
dogrultusunda uzanan, yaklagik 85 km uzunlugunda ve ortalama 25 km genisliginde, kenarlar fay kontrollu
bir Geg Pliyosen—Kuvaterner havzasidir. Bu ¢okiintii alaninin kenarlari oldukea diizgiin sekilde uzanmakta
ve havzanmn bati kenarinin temeli olast Ge¢ Paleozoyik yash mermer ve sist ardalanmasindan olusan bir
birim olusturmaktadir. Baslica radyolarit ve serpantinitlerle temsil edilen Geg Kretase ofiyolitli melanji sinirh
alanlarda temelle tektonik iliskili olarak goriilir. Nummulitli Eosen kiregtaglar: bunlari uyumsuz olarak orter.
Geg Pliyosen yash konglomera, ¢amurtasi ve golsel kiregtaglar dnceki formasyonlar iizerinde agili uyumsuz
olarak yer alir. Havza dolgusu Kuvaterner yash taraca cakiltaslari ile cakill, kumlu, siltli ve killi
altivyonlardir.

Mudanya-Eskisehir arasinda yaklagik K30°D dogrultusunda uzanan Eskisehir Fay Zonu Eskigehir’den
doguya dogru Sivrihisar fay takimini meydana getirerek Yenimehmetli’ye dogru Pliyosen karasal ¢okelleri
altinda kaybolur veya bu olusuklar igerisinde belirsizlesir. 1956 yilinda Eskisehir’in batisinda 6.4
biyiikliginde bir depreme yol agarak aktifligini kanitlams olan bu fay zonu, Eskisehir’den doguda
Sivrihisar hattinin daha dogu uzaniminda yer alan Yenimehmetli’de 1974’de, Haymana dolaylarinda da 1999
~ 2000 yillarinda meydana gelen depremlerle bu zonda yer alan segmentlerin herbirinin deprem
iiretebilecegini gostermistir.  Aragtirmacilar Eskisehir fay zonu ile Yeniceoba-Cihanbeyli fay zonunun
Eskisehir Fay Sistemi igerisinde ve birbirlerinin devamu niteliginde olduklarin belirtmiglerdir. Bu fay zonlan
arasinda meydana gelen Mahmudiye- Cifteler-Emirdag yar1 grabeninin acilma mekanizmas: Orta
Anadolu’nun tektonigi ve depremselligi iginde 6nemli bir yer tutmaktadir. Bu iki fay zonu arasinda gelisen
Mahmudiye-Cifteler- Emirdag yar1 grabeninin bir transfer fay zonu niteliginde oldugu dustniilmektedir.
Ayrica havza kenarinda ¢izgisellik olugturan mikrodeprem dismerkezleri faylarin aktifligine isaret
etmektedir. Bu fay zonunu olusturan faylarin varliklari, nitelikleri, yonelimleri ve deprem dig merkezlerinin
yapilarla iliskileri konusunda yeterli literatir bulunmamaktadir.

Anahtar Kelimeler: Eskisehir fayr, Mahmudiye, Transform fay

ABSTRACT

The study area is a 85-km-long and 25-km-wide fault-controlled Late Pliocene—Quaternary basin which
occurs as a shallow graben trending in NW—SE direction in the area between Yiiriikkaracadren and Emirdag
to the southeast of Eskisehir. The western margin of the basin is marked by a linear trend where the
basement comprises alternation of marble and metaschist of Late Palaeozoic age. The Late Cretaceous
ophiolitic mélange made up of serpentinite and radiolarites, has tectonic contact with the basement rocks.
The Nummulitic Eocene limestones unconformably overlies older rock units. The Upper Pliocene
conglomerates, mudstones and limnic limestones covers preceeding rock units with an angular unconformity.
The basinfill is composed of terrace conglomerates and, sandy, silty and clayey alluvium of Quaternary time.
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The N30°W trending Eskisehir Fault Zone extends between Mudanya and Eskisehir. The Sivrihisar Fault set
is the eastern continuation of the zone in the east of Eskisehir and the faults of the zone disappear in the
Pliocene continental sediments towards Yenimehmetli in further east. The 1956 earthquake (M= 6.4) which
occurred in the west of Eskisehir, proves the activity and earthquake risk of this fault zone. 1974
Yenimehmetli and 19992000 Haymana earthquakes in the eastern continuation of this line prevailed that
all the segments in this zone may produce earthquakes. Recent researches claim that Eskisehir and
Yeniceoba-Cihanbeyli fault zones form the Eskisehir Fault System and as the continuation of each other.
Developing mechanism of the Mahmudiye-Emirdag-Cifteler half-graben which occurs between these Sfault
zones has importance in the neotectonics and the seismicity of Central Anatolia. It implies that the
Mahmudiye-Cifteler-Emirdag half graben plays a key role as a transform fault zone between Eskisehir and
Yeniceoba-Cihanbeyli fault zones. In addition to all, the linear arrangement of the microearthquake
epicenters point the activities of the basin margin faults. There is no enough information about the
characteristics of these faults and their relations to the epicenter distribution in the literature.

Keywords: Eskisehir fault, Mahmudiye, transform fault
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Gediz Grabeni'nin Jeolojik Evrimi: Graben Havzasinin Zaman ve Mekandaki Degisimi

Geological Evolution of the Gediz Graben: Temporal and Spatial Variation of the Graben Basin
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Gediz grabeni Neojen sedimanlar ile doldurulmus kitasal bir gerilmeli havzadir. Havza evrimine Miyosen'de
baslamis ve K-G yonlii gerilmenin etkisi altinda gelismistir. Graben, tiim evrim siireci boyunca gerilme
yoniinde herhangi bir degisime maruz kalmamustir. Graben havzasi ise, igerdigi ¢okel sisteminin, grabeni
kontrol eden fay geometrilerinin ve havza sinirlarinin stirekli degisim gosterdigi bir evrim siireci gegirmistir.
Gediz Grabeni'nin evrimi, grabeni smirlayan faylarin geligimi-tarafindan kontrol edilmig son derece dinamik
bir siirectir.

Gediz Grabeni'nin sedimenter dolgusu, graben sinir faylarina uzakligin fonksiyonu olarak bir arada gelisen
aliivyal, flivyal ve golsel ortamlarda ¢okelmistir. Kaba taneli alliivyal istifler graben siir faylarmin
yakminda hakimdir ve kenarlardan uzaklastik¢a fliivyal ve/veya golsel sistemlerin ince taneli ¢okellerine
gegis gosterirler. Bu ¢okel mimarisi, graben dolgusunun birikim siirecinde birkag kez tekrarlanir. Miyosen'de
¢okelen birimlerin kalinlik ve tane boylari giiney kenardan uzaklastik¢a belirgin bir azalma gosterirken,
Pliyosen ve Kuvaterner yash birimlerin iki kenar arasinda daha simetrik bir dagilima sahip oldugu gozlenir.
Golsel sistemler ile aliivyo-fliivyal sistemlerin birbirlerine gore yogunlugu da grabenin evrimi siirecinde
degisim gostermektedir. Evrimin erken asamalarinda golsel sistemler hakimdir ve goller zaman igerisinde
alansal olarak kiiciilerek, alliivyo-fliivyal sistemlerin hakim oldugu bir kurulum olusur. Biiyiik dlgekteki bu
stratigrafik gecis ashnda, gerilmenin birikimi ile horst ve graben bloklar1 arasinda biiyiiyen yiikseklik farkinin
sediman girdisini havza kapasitesine gore asir1 artirmasinin bir sonucudur.

Giiniimiizde Gediz Grabeni'nin, hem kuzey hem de giiney kenarinimn aktif faylar ile simrlandigi gozlense de,
giiney kenar smirlayan fay sistemi, toplam atim ve faaliyet siireci bakimindan daha aktiftir. Bunun nedeni;
grabenin Miyosen boyunca sadece giiney kenarin aktif oldugu bir yar graben olarak gelismesi ve Pliyosen-
Kuvaterner doneminde kuzey kenarin faylanmasi ile bugiinkii niteligini kazanmasidir. Bu, grabene giiney
kenarimn lehine genel bir asimetrik gekil kazandirmus ve giiney kenar yapisal olarak daha olgun bir asamaya
ulagmistir. Miyosen kurulumunu temsil eden yari graben fazindan, giiniimiizdeki kurulumu temsil eden tam
graben fazina gegis, kisa bir duraklama donemini igeren siireksiz bir evriminin isareti olabilir.

Gediz Grabeni'nin giiney kenarini sinirlayan fay sisteminin fay egimi yoniinde incelenmesi ile faymn evrim
siirecine ait bazt asamalar tespit edilmistir. Giiney kenarin giiniimiizdeki goriiniimiinii belirleyen bu asamalar:
(i) Grabeni smirlayan ana siir faymin (ASF) kivrimlanarak s1g ve derin kesimlerde diisiik agili, ortada ise
yiiksek actli pargalari igeren diizliik-rampa geometrisi kazanmasi; (i) disiik acih s1g par¢anin tzerinde
grabene dogru genglesen yiiksek agili yeni faylarin olusmast; (iii) yeni olugan yiiksek acih faylardan uygun
konumda olamnin grabenin ana sinir fay1 (ASF) haline gelmesi ve bu fayin tavan blogunda kalan disiik agih
parganin aktivitesini yitirmesi; ve (iv) aktivitesini yitirmis diisiik ag1li parcanin ASF'nin tavan blogunda kalan
yiiksek agili faylar tarafindan dogranmasi; olarak siralanabilir. Grabenin giiney kenar fay sisteminin fay
dogrultusunda incelenmesi ise grabenin alansal yayilimini, depo-merkezlerin  konumunu ve graben
dolgusunun kalmhgini etkileyen, grabenin dogrultusu boyunca gegirdigi evrime yonelik asamalar ortaya
koymustur. Gerilmenin birikimi ile olusan bu evrimsel asamalar ise: (i) Fay sisteminin Alasehir yakininda
kisa bir normal fay pargasi ve bu faymn oniinde gelisen s1g havza olarak baslamasi; (ii) sistemin yeni fay
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pargalari ve bu pargalar 6niinde olugsan kismen bagimsiz havzalar seklinde batiya dogru ilerlemesi; (iii)
aktarim rampalarinin olusumu ve evrimi ile birbirinden ayri fay pargalarinin birlesmesi ve fay sistemin
olgunlagmasi; ve (iv) kismen bagimsiz olarak gelisen alt havzalarin birleserek grabenin bugiinkii kompozit
formunun olusmast; seklinde 6zetlenebilir.

Anahtar Kelimler: Giineybati Tiirkiye, Gediz Grabeni, kitasal gerilme, normal faylarin evrimi

ABSTRACT
Gediz Graben is a continental extensional basin filled with Neogene sediments. The evolution of the graben
was initiated during Miocene and has progressed under N-S-oriented extension. Throughout its history, the
graben was subjected to no change in the direction of extension. The graben basin, on the other hand, has
experienced a continual change in the contained depositional system, geometry of the graben-bounding
normal faults and the lateral extent of the basin. Indeed, the evolution of the Gediz Graben is a dynamic
process which was significantly controlled by the evolution of the graben bounding structures.

The sedimentary fill of the Gediz graben was accumulated by means of alluvial, fluvial and lacutrine systems
that coexist in the graben as a function of distance to the graben-bounding structures. Alluvial deposits with
coarse-grained facies dominate the vicinity of the graben-bounding structures and grades into finer fractions
of fluvial and/or lacustrine systems away from the graben margins. This depositional architecture repeated
itself several times during the accumulation of the graben fill. The Miocene formations depict distinct
thickness and grain size decrease away from the southern margin whereas Pliocene to Quaternary deposits
are more symmetrically distributed among the both margins. The relative abundance of alluvio-fluvial vs.
lacustrine processes have changed through the graben evolution in a way that earlier stage has dominated by
lacustrine systems that gradually shrank in size and finally occupied by alluvio-fluvial systems. This large-
scale stratigraphic transition is controlled primarily by the decrease of basin capacity (or accommodation
space) with respect to sediment supply as extension accumulates and relief difference between the horst and
graben blocks increase.

Although the current configuration of the graben is characterized by active fault systems both along northern
and southern margins, the southern margin fault system is more active in terms of total offset and period of
activity. In fact, the graben has evolved as a half graben through the entire Miocene period with an active
southern margin and became a graben with faulting of northern margin during the Pliocene to Quaternary
interval. This gives the graben a general asymmetrical shape in favor of southern margin, which evolved to a
more mature structural stage relative to the northern margin. Evolution from the half-graben phase
(Miocene configuration) to the full graben phase (present day configuration) might be a discontinuous
process accompanied by a short-time break in-between.

The southern margin structure of the Gediz Graben has evolved through several stages in dip section. These
stages include: (i) folding of the master graben bounding (MGBF) fault into a flat and ramp geometry with
shallow and deep low-angle segments (flats) connected by an intervening high-angle segment (ramp); (ii)
Jormation of new high angle faults above the shallow low-angle segment with a younging direction towards
the graben; (iii) occupation of the graben margin by a conveniently located high angle fault that become the
new MGBF; (iv) abandonment of the shallow low-angle segment, which have unfavorably low-angle dip to
keep up with the extension,; and (iv) chopping off of the abandoned (inactive), low-angle normal fault by
active high-angle normal faults at the footwall of the new MGBF. Along-strike geometry of the southern
margin structure was also produced by several stages of evolution, which controlled the spatial extent of the
graben, location of the depocenters and thickness of the graben fill. As extension accumulates in the region,
this evolution followed. (i) Initiation of the structure as a short normal fault segment near Alasehir with a
small, low-relief frontal sag; (ii) propagation of the structure to the west by means of new, isolated fault
segments each having isolated frontal basins; (iii) maturation of the structure by formation and evolution of
relay ramps between fault segments and connection of soft-linked segments by breeching of the relay ramps;
and (iv) merging of isolated basins with maturation of the structure to form the current composite
configuration of the graben.

Keywords: Southwestern Turkey, Gediz Graben, continental extension, evolution of normal Saults

370



B1. Tarkiye Jealuji Huruttay Bildiri Ozeri
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Oz

Kirikkale-Ankara-Cankir1 dolayinda, Sakarya ve Kirsehir kitasal bloklari arasinda gelismis olan Izmir-
Ankara-Erzincan Kenet Zonu (IAEKZ) boyunca mostra veren Ankara Melanjinda ¢ogunlukla ofiyolitik
diziden kopmus degisik kaya tiirleri gozlenir. Melanjin ana bilesenleri serpantinit ve/veya flis matriks
icerisinde kilometre boyutunda haritalanabilir 6lgekte ofiyolit, denizalti dag: volkanik kayaglari, metamorfik
kayag, s1§ denizel kiregtagi ve volkanik tiif bloklarindan olusur. Inceleme alanmindaki ofiyolitik birimler,
Penrose ofiyolit dizisinin iist manto ve kabuk kayalarini igerir ve giineye veryansl tektonik dilimler halinde
bulunur. Beynam Ofiyoliti, {ist manto peridotitlerini, izotrop gabro-diyabaz dayklarini, plajiyogranit
damarlarini, bazaltlar1 ve radyolaryali ¢ortleri igerir. Eldivan Ofiyoliti, kismen diizenli bir ofiyolit dizisi
sunmakta olup ¢ogunlukla harzburjitik manto tektonitlerini, katmanli gabrolari, izotropik gabrolarla iligkili
diyabaz levha dayklarini ve okyanusal kabugun yastik lavlarimi ve derin denizel gokelleri igerir. Doleritik
levha dayklar genelde KB-GD yéniinde uzanmakta olup, KD-GB yonlii genlesmenin varhiini igaret eder.
Eldivan-Sabanozii yol boyunca izlenen ve KD-GB akis yonleri gosteren yastik lavlar, minerallesme (klorit,
epidot, hematit, kuvars) gosteren KD-GB y6nlii oblik-normal faylar ile kesilmigtir. Bu faylar, genlesme
tektoniginin etkisinde geligmiglerdir ve okyanus tabam yayilmasina neden olmuslardir. Gabrolari kesen ve
dolerit dayklariyla birlikte gozlenen plajiyogranit dayklarindan elde edilen U/Pb zirkon yaslari (179 115 Ma;
Dilek & Thy 2006), Ankara Melanjinin igerisindeki okyanus kabugu kalintilarinin en azindan Erken Jura
veya daha yash oldugunu isaret etmektedir. Bu ofiyolitik dilimlerin jeokimyasal ve jeokronolojik
ozelliklerine dayanarak Balkanlardaki Vardar Zonu Kenet Kusaginda bulunan ofiyolitlerle egdeger (korrele)
olduklari yorumlanabilinir. Derin denizel ortamda olusmus Senomaniyen-Maastrichtiyen yasl killi karbonat
kayaclan, Ankara Melanji igerisindeki ofiyolitli birimlerin tzerinde agisal uyumsuzlukla bulunur. Bu
karbonat kayaglari icerisinde radyolaryali ¢ort, spilit olistolit ve/veya olistostromlari gozlenmistir.

Jeolojik ve jeokronolojik bulgulara gore incelenen kenet kusagindaki MORB- ve IAT-tipi ofiyolitler, Kuzey
Tetis okyanus kabugu kalintilarini temsil etmektedir. Ust Triyas-Alt Kretase yagh Kuzey Tetis Okyanusunda,
kuzey yonlii ve okyanus i¢i hizli dalma-batma zonu, iizerindeki okyanusal kabukta genlesme tektonigine
sebep olmus ve bu da yay oncesi SSZ-tipi ofiyolitlerin gelisimine yol agmustir. Glineye bindirmis SSZ-tipi
ofiyolitlerin varligi, yayonii ortaminda gelisen serpantin ve/veya kil ¢amur volkanlarinin ve diapirlerinin
gozlenmesi bununla birlikte yigisim prizmasindaki ofiyolit dilimlerinin dekolman faylarin etkisi ile birbiri
iizerinde ilerlemesi ve alterasyona neden olan sivi akigkanlarin makaslama kiriklarini kullanmasi  Ankara
Malanjinin énemli yapisal unsurlari olup okyanusici dalma-batma kosullarini yansiur. Bolgede tektonik
dilimler seklinde gozlenen ofiyolitlerin bugiinkii konumunu kazanmasinda (Sakarya Kitasina ait birimlerin
ofiyolitlere bindirmesi, ofiyolitlerin Tersiyer birimlere bindirmesi gibi) Pontidler ile Anatolid-Torid
Platformu arasindaki K-G yonlii garpigma kuvvetleri ve daha sonraki neotektonik olaylar etken olmustur.

Anahtar Kelimeler: IAEKZ, Ankara Melanj, ofiyolitler, yigigim prizmasi, serpantin diyaprizmi
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ABSTRACT

The Ankara Mélange of the [zmir-Ankara-Erzincan Suture Zone (IAESZ) represents a Mesozoic subduction-
accretion complex developed within the northern branch of the Tethys between the Sakarya and Kirsehir
continental blocks. Major components of the mélange include mappable, km-size mega-blocks of ophiolitic
subunits, seamounts, metamorphic sole fragments, shallow marine limestone, and volcanic tuff in a
serpentinite and/or flysch matrix. Ophiolitic units occur in commonly south-directed broken thrust sheets
and include upper mantle and crustal lithologies of a Penrose-type ophiolite pseudostratigraphy. The
Beynam ophiolite east of Ankara consists of serpentinized harzburgite, isotropic gabbro, dolerite and
plagiogranite dikes, basaltic lavas and radiolarian chert. The Eldivan ophiolite near Cankiri contains
tectonized harzburgite, layered to isotropic gabbros, sheeted dikes, pillow lavas, and chert layers in a locally
well-preserved igneous stratigraphy. NW-SE-running basaltic and basaltic andesitic sheeted dikes indicate a
NE-SW-oriented paleo-spreading direction.  Pillow lavas mapped on the Eldivan-Sabanozu highway
consistently show northeasterly flow directions and are cut by NE-SW-oriented and extensively mineralized
(chlorite-epidote-hematite-quartz) ~ oblique-normal  faults. These structures collectively point to a
predominantly NE-SW-directed (in the present coordinate system) extensional tectonic regime during
Jormation of the Tethyan oceanic crust. Plagiogranite dikes crosscutting serpentinized peridotite and gabbro
units in the mélange have revealed U/Pb zircon ages of 179+15 Ma (Dilek & Thy 2006), indicating that the
Tethyan oceanic crust in the Ankara Mélange is Early Jurassic and older (?) in age, and show an island arc
tholeiite (IAT) geochemical affinity. We, therefore, correlate these ophiolitic fragments with those in the
Vardar Suture Zone east of Pelagonia in the Balkan Peninsula. The upper age of the ophiolitic slices in the
mélange is constrained by a Cenomanian-Maastrichtian clayey limestone unit unconformably resting on the
mafic-ultramafic rocks.

Ophiolitic units along the IAESZ represent MORB- to IAT-type oceanic crust, which formed in an incipient
arc-forearc tectonic setting above a north-dipping subduction zone within the northern branch of the Tethys.
Rapid slab retreat accompanied by upper plate extension produced the nested SSZ ophiolites in this
environment during the latest Triassic to the Early Cretaceous. Southward displacement of the Tethyan SSZ
oceanic crust, diapiric upflow of serpentinite and serpentinite mud in the forearc setting, and décollement
propagation and fluid-assisted channel flow within the accretionary prism were significant processes
producing the structural fabric and strain in the Ankara Mélange and mostly took place in intraoceanic
conditions. The imbricated tectonic fabric involving the neritic limestone blocks of the Sakarya Continent in
the mélange was acquired during the terminal closure of the Tethyan seaway and was modified by the syn- to
post-collisional deformation throughout the latest Cretaceous and the early Paleogene.

Key Words: IAESZ, Ankara Melange, ophiolites, accretionary prism tectonics, serpentinite mudflow
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