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Titresim Kriterleri, Madde 29’a gore” fiziki yapilara hasar verecek titresim seviyelerinin altinda oldugu
gorilmiistiir.

Bayirkoy tineli ile ocaklardaki galigmalarin etkilesimi, mekanik ve dinamik parametreler dikkate almarak bir sonlu
elamanlar programi olan Phase 7 Siiriim 2 hesaplariyla da irdelenmigtir. Analizler iki ayri kesit {izerinde yapilmistir. Birinci
kesit tizerinde yapilan analizlerde, {iretimi planlanan kumtaginin konumundan dolayi isletme sirasinda tiinele 80
m den daha fazla yaklagilamayacag belirlenmis ve patlatmanin bu uzaklikta tiinel tizerinde herhangi bir olumsuz
etkisi olmadig goriilmiistiir.

Tiinelin tamamen kumtaslarinin iginde yer aldig: ikinci bir model olusturulmus ve buna gore de tiinele
yaklagilabilecek giivenli uzakhigi belirlemeye yonelik analizler yapilmigtir. Analizlerin degerlendirilmesiyle
patlatmalarin bu uzaklikta tiinel iizerinde herhangi bir olumsuz etkisi olmadig1 goriilmiistiir.

Anahtar Kelimeler: kumtagi ocagy, patlatma, hizh tren tiineli, mithendislik jeolojisi, modellerme.

THE EFFECT OF BILECIK-BAYIRKOY SANDSTONE ORE
QUARRY PRODUCTION ON TURKISH STATE RAILWAYS
HIGH SPEED TRAIN TUNNEL
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The Vezirhan-Bayirkoy section of the Ankara-Istanbul high speed train route is passed by tunneling.
There are sandstone quarries on the upper levels of tunnel route. Production method is generally based on
blasting at Bayirkdy, Cigtepe, Raytepe and Hattepe quarry areas. In this study, effects of production activities, at the
Bayirkdy sandstone quarry, on high speed train tunnel was studied. The effect of quarry areas on tunneling and
optimum distance between the production area and the tunnel was studied by taking into consideration the quarry
area and tunnel geometry, morphology, geology, hydrogeology, geomechanics and effects of possible vibration
caused by a possible blasting operation. In this study, it’s determined that the loose and weakly cemented debris,
which covers the hill slopes, has a mass movement risk due to blasting and excavation activities. The lithology
was evaluated with respect to hydrogeology and possible surface and groundwater problems were discussed for
both production activities at quarry areas and tunnel opening activities. Underground geology was evaluated by
the raw material drilling values with two new additional drilling values, and no groundwater was detected.
underground geology is evaluated by two more drillings in addition to raw material inquires and no groundwater
level encountered. The physical and mechanical properties of sandstone and claystone which are the dominant
lithology at the study area were determined by laboratory analysis. Data gathered from laboratory analysis were
used for the modeling of rock media. Blasting vibration pulse effects were investigated at Cigtepe, Raytepe and
Hattepe production areas at three different points (P1,, P1,, P2, P3) by using this model which is formed from
field and laboratory data. According to the Ministry of Environment and Forest Assessment and Management of
Environmental Noise Directive, Chapter 5: Environmental Principles and Criteria of Vibration, Vibration
Criteria for Residential Areas of Environmental Resources, Article 29: vibration levels were found below the
vibration level which damages physical structures.

The interaction between the Bayirkdy Tunnel and deep quarry excavations at production areas was
examined by taking into account mechanical and dynamic parameters and using a finite element based software,
Phase 7 Version 2. Analysis was conducted on two separate sections. According to the analysis results of the first
section, the planned production area of sandstone will not approach to the tunnel during operation more than 80
m due to its location. It is seen that at this distance there will not be a negative blasting effect on the tunnel

A second model is constructed where the tunnel is entirely situated in sandstones and analyses were run
to determine a safe approaching distance to the tunnel. It is seen that at this distance there will not be a negative
blasting effect on the tunnel considering the analysis.

Key Words: sandstone quarry, blasting, high speed train tunnel, engineering geology, modeling,

233



64. Turkiye Jeoloji Kurultayi 25-29 Nisan 2011

GORGUL YONTEMLERIN ONERDIGI DESTEK SiST@MLEl}jNiN SAYISAL
ANALIZIi: KAPIKAYA BARAJI CEVIRME TUNELI ORNEGI, MALATYA

Ziilfii Giirocak' ve Selcuk Alemdag®
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En giivenli ve ekonomik destek sisteminin belirlenmesi yeralti yapilar1 i¢in Onemlidir. Tiinel
desteklerinin tasarimmda RMR, RMi ve Q kaya kiitle siiflama sistemleri gibi gorgiil yontemler birgok
arastirmact tarafindan kullanilmugtir. Bu gorgiil yontemler pratik olmalari nedeniyle miihendisler tarafindan
genellikle tercih edilirler. Ancak, bu gorgiil yontemler tiinel ¢evresindeki gerilme dagilimi ve deformasyonlari
vermezler. Bu nedenle, gorgiil yontemlerden elde edilen destek sistemleri sayisal analizlerle kontrol edilmelidir.
Bu calismada, Kapikaya baraj yerindeki diyabazlarin miihendislik 6zellikleri ve cevirme tiinelinin destek
tasarimi incelenmistir. Arazi ¢alismalarinda, diyabazlarin icerdigi siireksizliklerin yonelim, devamlilik, aralik,
agiklik, piirtizliiliik, bozunma derecesi ve dolgusu vb. miihendislik 6zellikleri belirlenmistir. Diyabazlarin tek
eksenli sikisma dayamimi (1), Young Modiilii (1 1), Poisson orani (1) ve birim hacim agirhigi (1) gibi fiziksel,
mekanik ve elastik 6zellikleri kaya ornekleri iizerinde yapilan laboratuvar deneyleri ile belirlenmistir. Baraj
yerinin kaya kiitle 6zellikleri ve destek gereksinimleri RMR ve RMi kaya kiitle siniflama sistemleri kullanilarak
belirlenmigti. RMR ve RMi sistemlerinden belirlenen destekler Phase® programi  kullanilarak
degerlendirilmistir. Sonug olarak RMi sisteminden elde edilen kaya bulonlari daha ger¢ekgidir. RMR sistemi
gerekenden daha uzun kaya bulonu onermektedir. Diger taraftan, RMi sisteminin dnerdigi piiskiirtme betonun
kalinhig: yeterli degildir ve tiinel ¢evresinde hala yenilme elemanlari vardir. RMR sistemi ise daha gercekgi
piiskiirtme beton kalinligi 6nermektedir. Sonugta, RMR ve RMi sistemlerinden elde edilen destekler dikkate
alinarak yeni destek sistemleri dnerilmis ve Sonlu Elemanlar Yontemi kullanilarak analiz edilmistir. Destegin
uygulanmasindan sonra sadece yenilme elemanlar sayisi degil aym zamanda plastik zonun yayihmi da oldukca
azalmustir. Sayisal analiz sonuglar gostermistir ki, 6nerilen destek sistemleri uygulama asamasinda yapilacak
ol¢timler ile gorgiil ve sayisal yontemlerden elde edilen sonuglar karsilastirilarak kontrol edilmelidir.

Anahtar Kelimeler: Destek tasarimi, Kapikaya baraji, Sayisal analiz, RMR, RMi.

NUMERICAL ANALYSIS OF SUPPORT SYSTEMS SUGGESTED FROM
EMPIRICAL METHODS: AN EXAMPLE OF DIVERSION TUNNEL AT
THE KAPIKAYA DAM SITE, MALATYA

Ziilfii Giirocak' and Sel¢uk Alemdag
! Department of Geology, Firat University, 23119, Elazig, Turkey, zgurocak@firat.edu.tr,
Department of Geology, Giimiishane University,29100, Giimiishane, Turkey.

Determination of the most safe and economical support system is important for underground structure.
In designing tunnel supports, empirical methods, such as RMR, RMi and Q rock mass classification systems,
have been employed by many researchers. These empirical methods are generally preferred by engineers due to
practicality. However, these empirical methods do not provide the stress distributions and deformations around
the tunnel. For this reason, support systems obtained from the empirical methods should be checked using
numerical analyses. In this study, the engineering geological properties of diabases and support design of a
diversion tunnel at the Kapikaya Dam site were examined. In the field studies, the engineering properties of
discontinuities in the diabases, such as the orientation, persistence, spacing, aperture, and roughness, a degree of
weathering and filling etc were determined. The physical, mechanical and elastic properties of the diabases, such
as uniaxial compressive strength (1), Young’s modulus (E), Poisson’s ratio (I) and unit weight (| 1), were
determined from laboratory testing on intact rock samples. The rock mass properties of the dam site and the
support requirements were obtained by using the RMR and RMi rock mass classification systems. The supports
determined from the RMR and RMi systems were evaluated using Phase® commercial software. As a result, the
rock bolts obtained from the RMi system is more realistic. The RMR system suggests taller rock bolt than
necessary. On the other hand, the thickness of shotcrete suggested by the RMi system is not enough for tunnel
stability and there are still some yielding elements around the tunnel. The RMR system suggests more realistic
the thickness of shotcrete. Finally, new support systems were suggested considering supports obtained from the
RMR and RMi systems and analyzed for by using the Finite Element Method. After support installation, not only
the number of yielded elements but also the extent of plastic zone decreased substantially. The results of
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numerical analyses have shown that the validity of support systems proposed should be checked by comparing
the measurements to be carried out during operation with the results obtained from empirical and numerical
methods.

Key Words: Support design, Kapikaya dam, Numerical Analysis, RMR, RMi.

GEBZE ATIKSU ARITMA TESIiSI (KOCAELI) ALANINDAKI ZEMINLERIN
SIVILASMA POTANSIYELININ ARASTIRILMASI

Rana Aslan' ve Recep I(lllg:z.
'ller Bankasi A.S., 06053, Ulus, Ankara, Tiirkiye, ranaasin@hotmail.com,
2Jeoloji Miihendisligi Boliimii, Ankara Universitesi, 06100, Tandogan, Ankara, Tiirkiye.

Bu ¢alismada, Kocaeli ili Gebze ilgesinde yapilmasi planlanan Atiksu Aritma Tesisinin insa edilecegi
alandaki zeminlerin sivilasma potansiyelinin arastirilmistir. Inceleme alani, Cayirova Saz Deresi’nin izmit
Korfezi’ne dokiildiigii yerdeki aliivyon birikintileri iizerinde yer almaktadir. Aliivyon, sarimst kahve-yesilimsi
gri renkli, kavkili, ¢ok gevsek- orta siki, killi kum (SC) zeminler ile yesilimsi koyu gri renkli, ¢ok yumusak-sert
kivam araliginda, diisiik plastisiteli inorganik kil (CL) zeminlerden olugmaktadir. Bu ¢alismada, [ller Bankast
Genel Midiirliigli tarafindan yaptirilan jeoteknik amagli sondajlardan elde edilen veriler kullamilmustir.
Sondajlara ait veriler ve zeminlerin indeks 6zellikleri temel aliarak, sivilasma potansiyeli farkli yontemlerle
degerlendirilmistir. Caligma alanindaki iri taneli zeminlerde sivilasmaya kars1 giivenlik katsayisi, 1.2” nin altinda
oldugu hesaplanmigtir. Sivilagma siddeti indeksine gore yapilan sivilasma siddeti haritasinda, inceleme alaninin
Marmara Denizi ve Saz Dere’sine yakin kesimlerindeki killi kum seviyeleri “orta” sinifinda yer almaktadir. Ince
taneli zeminler i¢in yapilan degerlendirmelerde bazi seviyelerde sivilasmanin olabilecegi belirlenmistir. Bununla
birlikte ortii zemin nedeni ile inceleme alaninda sivilasma kaynakli zemin deformasyonlarinin yiizeyde
gézlenmeyecegi sonucuna varilmgtir.

Anahtar Kelimeler: Aliivyon, Cin 6lgiitii, sivilagma siddeti indeksi, standart penetrasyon deneyi, sivilasma,
stvilagma hasari, Gebze, atiksu aritma tesisi.

INVESTIGATION OF THE LIQUEFACTION POTENTIAL OF GEBZE
WASTEWATER TREATMENT PLANT (KOCAELI) SOILS
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The aim of this study is to investigate liquefaction potential of the soils in the area where a waste water
treatment facility is planned to be constructed in the Gebze district of Kocaeli. The study area is located on the
alluvial deposits where Cayirova Saz Stream reaches the Gulf of izmit. The alluvium is made up of yellowish
brown-greenish gray, shell bearing, very loose to moderately compact clayey sand (SC) and greenish dark gray,
very soft to stiff inorganic clay (CL) of low plasticity. In this study, the data obtained from the geotechnical
boreholes which had been procured by the General Directorate of Provinces Bank (iller Bankas1) were used. The
liquefaction potential were evaluated by using different methods on the basis of data obtained from boreholes
and index characteristics of the soils. The safety coefficient calculated for liquefaction was below 1.2 for the
coarse-grained soils in the study area. The clayey sand levels near the Sea of Marmara and Saz Stream part of the
study area are located in the “medium” class on the liquefaction intensity map which was drawn according to the
liquefaction intensity index. In the wake of the evaluations made for the fine-grained soils, it was determined that
liquefaction might occur at some levels. On the other hand, it was concluded that soil damage arising from
liquefaction would not be observable on the surface due to the overlying soil.

Key Words: Alluvium, Chinese criteria, liquefaction intensity index, standard penetration test, liquefaction,
liquefaction damage, Gebze, waste water treatment facility.
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iZMIR METROSU 2.ETAP KARSIYAKA GI"JZERG'AHINDA" (KM 9+470 .iLE KM
124620 ARASI )YAPILAN ZEMIN IYILESTIRME YONTEMLERI

Mehmet Ozcelik
Jeoloji Mithendisligi Boliimii, Siileyman Demirel Universitesi, 32060, Isparta, Tiirkiye.

[zmir Metrosu 2.Etap Karsiyaka Tiineli ve istasyonlari kapsaminda bulunan 9+470 km ile 12+620 km’si
arasmnda kalan metro giizergahinin jeolojik ve jeoteknik dzelliklerinin arastirilmasi ve giizergahin bu kisminda
kullanilan zemin iyilestirme yontemlerinin irdelenmesi amaglanmistir. Bu amagla, Izmir Halkapinar-Aliaga 80
Km lik metro hattinin bir boliimii olan, Karsiyaka ilgesinde Naldoken — Alaybey — Karstyaka - Nergiz olmak
tizere toplam 4 adet istasyon igeren 3+150 km uzunlugundaki ag-kapa tiineli insaatinda zemin problemlerinden
dolay1 fore kazik ve jet grout uygulamalari yapilmistir. Zeminin gevsek 6zellikte olmasi, yeralti su seviyesinin
mevcut zemin kotuna yakin olmasi ve yerlesim alanlarinin yogunlugundan dolayr kontrolsiiz dogabilecek
oturmalar1 engellemek, yiiksek depremsellik ve yatay deprem etkileri nedeniyle zemin iyilestirme calismalarinda
Naldoken‘de @80’lik 10 adet, Alaybey’ de ©100’liik 272 adet, Karsiyaka’da @100’liik 1135 adet, Nergiz’de
©100°lik 835 adet, ¥80’lik 388 adet olmak iizere toplam 2640 adet fore kazik ve 2641 adet jet grout imalati
yapilarak zemin iyilestirilmistir.

Anahtar Kelimeler: [zmir, Zemin iyilestirme.

SOIL IMPROVEMENT METHODS AT THE SECOND STAGE KARSIYAKA
ROUTE OF iIZMiR METRO (BETWEEN KM 9+470 AND KM 12+620)

Mehmet Ozgelik
Jeoloji Miihendisligi Boliimii, Siileyman Demirel Universitesi, 32060, Isparta, Turkey.

The main objective of this study is to investigate the geological and geotechnical properties of Izmir
Metro way including 2. stage Karsiyaka Tunnel and stations (between Km 9+470 and Km 12+620 ) and soil
remediation in this section. For this purpose, Jet grout and bored pile have been applied because of the soil
problems at construction of cut cover tunnel which is the section of 80 Km {zmir Halkapmar-Aliaga metro line,
including 4 station Naldéken — Alaybey — Karsiyaka — Nergiz in Karsiyaka district . Because of loose soil
features, occurence of ground water level near the surface and to prevent the collapse of the soil due to
occurence of high density settlement areas in the region, and also taking into consideration the high earthquake
risk and horizantal earthquake risk effect, soil improvement processes have been carried out constructing 2641
Jet grout and 2640 bored piles that 10 pcs with @80 at Naldoken, 272 with @100 at Alaybey, 1135 pcs with @100
at Kargiyaka, 835 pes with @100 and 388 pcs with @80 at Nergiz.

Key Words: Izmir, Soil improvement.

KONTROLSUZ DOLGU ALANLARINDA ZEMIN PROFILININ TUMLESIK
YONTEMLERLE iNCELENMESI

Mehmet Safi Yildiz', Fethi Ahmet Yiiksel?, Erin¢ Giilerdogan’,
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3 Jeoloji Miihendisi, Kadioglu Miihendislik Itd. Sti, Esenler, Istanbul Tiirkiye.

Ozellikle egimli sahalarda yapilan kontrolsiiz dolgunun dagilimi ve kalinhgi olduk¢a 6nem arz
etmektedir. Bu sahalar yerlesim alanlar1 i¢inde veya cevresinde yapilasma agisindan risk teskil etmektedir. Tek
bir arastirma yonteminin kullanilmasi bazen yetersiz kalabilmektedir.

Caliyma alanimizda egimin %10-25 arasinda degismektedir. Sahada hakim litolojiyi killer
olugturmaktadir. Cevrede yapilan ingaat ve hafriyat atiklari ¢alisma alanma gelisi giizel atilmistir. Dolgu
kalinliginin 14 m seviyesine kadar ¢iktigi alanda yapilasmaya gidilmesi planlanmaktadir.
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Zemin profilinin detaylh olarak ¢ikarilmasi gerekmektedir. Bundan dolay: bu ¢alismada, ¢ok kanalli
rezistivite, Sismik Yansima, Jeoradar ve Manyetik Slgiimler kullanilmistir. Jeofizik ve sondaj verileri arasinda
korelasyonlar yapilmigtir. Elde edilen verilerden 2D ve 3D goriintiiler olusturulmus ve bir birleri ile iligkileri
kurulmustur. Her bir yontemin avantaj ve dezavantajlari goz oniine alindiginda timlesik yontemlerin
kullanilmasinin daha avantajli oldugu belirlenmistir. Timlesik jeofizik veriler ve sondajla elde edilen litolojik
verilerle 3D zemin profili elde edilmistir. Timlesik yontemlerin kullanilmasi ile elde edilen 3D zemin profili,
Miihendislik analiz ve ¢6ziimlere biiyiik bir kolaylik sagladigi goriilmiistiir.

Anahtar Kelimeler: Heyelan, Sismik Yansima, Jeoradar.

EVALUATION OF INTEGRATED METHODS IN SOIL PROFILE
UNCONTROLLED FILL AREAS

Mehmet Safi YlldlZl, Fethi Ahmet Yiikselz, Ering Gﬁlerdoganl,
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Exploration, Bahgelievler Istanbul, Turkey info@pmprestij.com,
? Geophysical Engineering Department, Istanbul University, Avcilar, Istanbul, Turkey,
3 Geological Engineer, Kadioglu Engineering Itd. Co., Esenler, Istanbul Turkey.

Especially in areas of uncontrolled fill slope distribution, the thickness is of great importance. These
areas, poses a risk to construction in or around residential areas. Sometimes the use of a single research method
may be insufficient.

The study area ranged from 10-25% slope. Clays dominate the lithology in the field. Construction and
demolition waste in and around the study area were taken randomly. Fill out the thickness of 14 m to the level of
construction area is planned to go.

Soil profile in detail need to be removed. Therefore, multi-channel resistivity, seismic reflection,
Georadar and Magnetic measurements were made in this study. we were correlations between geophysical and
drilling data. 2D and 3D images obtained from the data created and established a relationship to each other.
Given the advantages and disadvantages of each method to be more advantageous use of an integrated set of
methods. 3D surface profile was obtained using from the a combination of integrated geophysical data and
lithological data. 3D surface profile obtained by the use of integrated methods, engineering analysis and
solutions has been observed that a great convenience.

Key Words: Landslide, Seismic Reflection, Georadar.

YOGRULMUS ZEMINLERIN PLASTIK VE LIKIiT LIMITTEKI
DRENAJSIZ KESME DAYANIMININ TAYINi

Kamil Kayabali ve Ahmet Hamdi Deneri
Jeoloji Miihendisligi Boliimii, Ankara Universitesi, 06100, Ankara, Tiirkiye,
kayabali@eng.ankara.edu.tr.

Denizaltt zemin incelemeleri ve cakma kazikli temeller gibi bazi jeoteknik uygulamalar1 ¢ogu zaman
yogrulmus (remolde) zeminlerle galigmay1 gerektirir. Bu durumda en énemli zemin parametresi drenajsiz kesme
dayanimudir. Bu parametre tasarim miihendislerinin elinde yetersiz zemin arastirma verileri ya da diisiik kaliteli
dayamm 6lgiimlerinin bulundugu durumlarda da énem kazamr. Boyle durumlarda tasarim miihendisleri giivenli
tarafta kalma adina yogrulmus zeminin drenajsiz kesme dayanimimi kullanmayi tercih edebilir. Ince taneli
zeminlerin dogal su igerikleri hemen hemen istisnasiz bi¢imde likit limit ile plastik limit arasinda bir yerde
bulunur. Yayinlanmig ¢aligmalar remolde zeminlerin plastik ve likit limitteki drenajsiz kesme dayaniminin sabirt
oldugunu gostermektedir. Bu degerler dogru olarak tayin edilirse, ikisi arasindaki bir su icerigindeki drenjasiz
kesme dayanimi kolayhikla tayin edilebilir. Yumusak kil ¢kellerinin drenajsiz kesme dayammin gerek arazide
ve gerekse laboratuvarda 6lgmede en ¢ok tercih edilen yontem kanath kesme yontemidir (VST). Bu yontemin
dzellikle likit limite yakin su igeriklerinde saghkli sonuglar vermedigi rapor edilmistir.

Bu ¢alismanmin amact yogrulmus zeminlerin plastik ve likit limitteki drenajsiz kesme dayammlarim
belirlemede VST’ye ek olarak ters ekstriizyonun denenmesidir. Bu ¢ergevede 120 ¢esit zemin kullanilmustir.
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Kurutulup toz haline getirilen zeminler likit limitten plastik limite degisen aralikta su iceriklerinde
karistirildiktan sonra VST ve ters ekstriizyon deneylerine tabi tutulmustur. VST deneylerinde rijitlik katsayisi
farkl dort dort degisik burulma spirali kullanilmistir. Ters ekstriizyon deneylerinde 38 mm ¢apinda bir hazne ile
delik ¢ap1 6 mm olan bir malafa kullanilmistir. Bu deneydeki alan oran 40’dir. Her zemin numunesi 10 degisik
su igeriginde test edilmistir. VST deney sonuglari plastik ve likit limitteki drenajsiz kesme dayamimlarinin sirayla
100 ve 20 kPa etrafinda dagildigini gostermektedir. Bunlardan ilki literatiir degerleri ile son derece uyumlu iken,
ikincisi literatiirde verilenlerden ¢ok yliksek ¢ikmistir. Ters ekstriizyon degerlerine gore, plastik ve likit limitteki
ekstriizyon basinglar1 sirayla 2000 kPa ve 20 kPa olarak bulunmustur. Ekstriizyon basincinin drenajsiz kesme
dayanimina oraninin genelde 20 oldugu dikkate alindiginda, ters ekstriizyon deneyinden bulunan plastik ve likit
limitteki drenajsiz kesme dayamimlarinin sirayla 100 kPa ve 1 kPa oldugu goriilmektedir. Bu iki deger de
literatiirdekilerle uyum igerisinde olup, ters ekstriizyon deneyinin VST deneyine alternatif bir yontem olarak
kullaniabilecegi sonucuna varilmistir.

Anahtar Kelimeler: Yogrulmus zemin, Drenajsiz kesme dayanimi, Kanatli kesici deneyi, Ters ekstriizyon
deneyi.

DETERMINATION OF UNDRAINED SHEAR STRENGTH OF REMOLDED SOILS

Kamil Kayabah and Ahmet Hamdi Deneri
Geological Engineering Department, Ankara University, 06100, Ankara, Tiirkiye,
kayabali@eng.ankara.edu.tr.

Geotechnical applications such as submarine soil investigations and pile design often require working
with remolded soils. The major soil parameter in that case is the undrained shear strength. This parameter also is
of major concern when design engineers have no choice other than using inadequate and/or poor quality soil
strength data. Geotechnical engineers may prefer to employ the undrained shear strength of remolded soils in
such applications to be on the safe side. Natural moisture content of fine grained soils fall almost
unexceptionally in a range from liquid to plastic limit. Literature work indicates that the undrained shear
strengths of remolded soils at plastic and liquid limits, respectively, are constant. Once those values are
determined accurately, the intermediate ones can be predicted by interpolation. Vane shear test (VST) is the
basic tool to measure the undrained shear strength of soft clay deposits both in field and laboratory. It was
reported that the VST do not measure the shear strength accurately at water contents near liquid limit.

The scope of this investigation is to employ the reverse extrusion test as an alternative to VST to
determine the undrained shear strength of remolded soils at the plastic and liquid limits. For the purpose, 120 soil
samples were used. Four torsion springs of different rigidity coefficients were utilized for the VST tests.
Regarding the reverse extrusion tests, a container of 38 mm in diameter and a rammer with a die orifice of 6 mm,
whose area ratio is 40, were employed. Each soil sample was tested at 10 different water contents. VST results
indicate that the undrained shear strength at the plastic limit is around 100 kPa whereas the undrained shear
strength at the liquid limit scatters around 20 kPa. While the former agrees with the published work, the latter is
much higher than that found in lierature. The reverse extrusion tests reveal that the extrusion pressure
corresponding to the plastic and liquid limits are 2000 kPa and 20 kPa, respectively. Considering that the ratio of
the extrusion pressure to the undrained shear strength is around 20, the reverse extrusion test yields respective
undrained shear strength of 100 kPa and 1 kPa for plastic and liquid limits. Both of those values are in agreement
with the published ones. It is concluded tthat the reverse extrusion test can be used as an alternative test to VST.

Key Words: Remolded soil, Undrained shear strength, Vane shear test, Reverse extrusion test.

MI"JHENDiSLiK JEOLOJISININ DUNYADA VE TURKIYE’DEKI
GELISIMINE GENEL BiR BAKIS VE GUNCEL EGILIMLER

Resat Ulusay
Hacettepe Universitesi, Mithendislik Fakiiltesi, Jeoloji Miihendisligi Béliimii, 06800
Beytepe, Ankara, Tiirkiye, resat@hacettepe.edu.tr.

Jeoloji; yerkiirenin tarihgesini, yapisal 6zelliklerini ve bilesimi ile gegmisten giiniimiize degin ortamsal
degisimleri de gozeterek dogal siiregleri inceleyen ve fiziksel ¢evremizin anlasilmasi ve tammlanmasi icin
gergeklestirilen c¢alismalart kapsayan bir bilim dahidir. Mithendislik ise, giivenlik ve ekonomiklik kosullarini
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birlikte gozeterek, veriyi uygulamaya yonelik amaglarla kullanma sanatidir. Jeoloji mithendisligi, bu iki kavram
birlestiren ve yerbilimi verilerinin uygulamaya déniik mithendislik amaglariyla kullanimini saglayan bir meslek
dalidir. Jeolojinin uygulamalt dallari, genel olarak, temel yerbilim verisinin giincel problemlere uygulanmasini
icerir. Miithendislik jeolojisi; farkli tiirde miihendislik yapilarinin yer se¢iminde, tasarimi ve insasinda, ayrica
dogal ve insan kaynakl afetlerin degerlendirilmesinde ve zarar azaltma 6nlemlerinin degerlendirilmesinde
jeolojinin ilkelerini mithendislik yaklagimiyla birlikte uygulayan bir daldir. Mithendislik jeolojisinde anahtar
faktorler; jeolojinin esaslari, kaya ve zemin mekanigi ve miihendislik projelerinin inga esaslaridir. Jeoloji;
mithendislik jeologunun sahanin ve zemin Ozelliklerinin miihendislik isleriyle iligskili olan 6zelliklerini
anlamasina ve degerlendirmesine, insaat esaslarina iliskin bilgiler ise teknik girisimden etkilenen zeminin
mekanik davranisini anlamasia yardimcei olur. Modern jeolojinin baglangici olarak, Hutton, Werner ve Lyell’in
1700’lerin sonlarmdaki ¢aligmalar1 kabul edilebilir. 1900’lerin baslarinda ise, miihendislik jeolojisi Avrupa ve
ABD’de kabul edilen bir alt dal olarak gelismeye baglamigtir. Tarihsel olarak, mithendislik jeolojisi 6zellikle
ingaat miihendisligi alaninda uygulanmistir. Bununla birlikte, gecen siire iginde, yeralti ve agik isletme
madenciliginin yan sira, petrol ve dogal gaz aramalariyla ilgili jeoteknik kavramlar agisindan da mithendislik
jeolojisinde uzmanlhigin ¢ok daha degerli oldugu farkedilmistir. Bir hidrolik mithendisi ve ayn1 zamanda ressam
olan Leonardo da Vinci (1452-1519), mesleki kariyerinin 6nemli bir kisminda kanallar ve su projeleriyle
ilgilenmis olup, pek ¢ok kisi tarafindan ilk “uygulamali jeolog” olarak da degerlendirilmektedir. Bununla
birlikte, 1813’te Ingiltere’nin ilk jeoloji haritasim hazirlayan William Smith ilk “miithendislik jeologu”dur.
William Smith, Ingiltere’de kanallarin yerleri ve insasiyla ilgili olarak “cesitli katmanlarin dogal konumlarinin;
en uygun malzemelerin bulunmasi, yer se¢imi, kaygan zeminden kagmilmasi veya soruna ¢éziim bulunmasinda
miihendise yol gosterecegini” belirtmistir. 1800’lerin sonu ve 1900’lerin basinda mevcut jeolojik haritalara ve
gelisen jeolojik kavramlara ragmen, jeolojik ¢evrenin ve zemin kosullarimin ihmal edilmesi veya iyi
anlagilamamasi gibi nedenlerden dolayi, kanal ve su temini projelerine duraysizliklar yasanarak devam
edilmigtir. 1928’de Kaliforniya (ABD)’da meydana gelen ve 426 kisinin yasamin yitirdigi St. Francis Baraji’nin
yikilmasi, Diinya’da mithendislik jeolojisine verilen 6nemi arttirmstir. 1930°lardan sonra Avrupa ve ABD’de
mithendislik yapilarinin insasinda benzeri olaylarin yasanmasi, 6zellikle Ikinci Diinya Savasi sirasinda meydana
gelen tahribattan sonra mithendislik yapilarimin ingasimin giderek artmasi, son elli yilda siiregelen niifus artisina
kosut olarak kentlerin hizla biiyiimesi, giiniimiizde ¢ok sayida, biiyiik ve siiper projelerin yapilmasi, ayrica dogal
ve insan kaynakli afetlere karsi zararlarin azaltilmasma verilen 6nemin artmasi, Diinya’da ve iilkemizde
miithendislik jeolojisi uygulamalarina ivme kazandirmistir. Bunun yami sira, mithendislik jeolojisi glintimiizde
jeoteknik (yer teknigi) daliyla da biitiinlesmis ve ilgi alanlari genislemistir. Bu bildiride; mithendislik jeolojisinin
Diinya’da ve iilkemizdeki gelisimi ana hatlariyla degerlendirilerek, bu geligme sirasinda kazanilan deneyimler ve
karsilasilan sorunlar Diinyadan ve Tiirkiye’den se¢ilmis tipik rneklerle vurgulanmis ve giiniimiizde miihendislik
jeolojisiyle ilgili egilimler belirtilmisgtir.

A GENERAL VIEW TO DEVELOPMENT OF ENGINEERING GEOLOGY IN THE
WORLD AND TURKEY, AND RECENT TRENDS

Resat Ulusay
Hacettepe Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii, 06800
Beytepe, Ankara, Tiirkiye, resat@hacettepe.edu.tr.

Geology is a field of science studying on the history, structural features and composition of the earth,
and natural processes by considering environmental changes from past to recent, and seeks to understand and
describe our physical environment. While, engineering is an art the use of data for practical purposes based on
both economical and safety conditions. Geological engineering is a profession that combines both aspects and
uses earth science data for engineering applications. The applied disciplines of geology include the application of
basic earth science data to the recent problems. Engineering geology applies geological principles in conjunction
with engineering approach to site selection, design and construction of a wide variety of engineering structures,
and to the assessment of mitigative measures for a wide variety of natural and man-made hazards. The key
factors in engineering geology are fundamentals of geology, rock and soil mechanics and fundamentals of
construction methods in engineering projects. Geology allows to engineering geologist to understand and
evaluate site and ground features in relation to engineering projects, while knowledge on construction
fundamentals assists in understanding the mechanical behaviour of the ground affected by the technical work.
The studies of Hutton, Werner and Lyell in the late 1700s are accepted as the beginning of modern geology. In
the early 1900s, engineering geology began to develop as a recognized sub-branch in Europe and the United
States. Historically, engineering geology was mainly applied in the field of civil engineering. However, through
the time elapsed, it is more and more recognised that the expertise available in engineering geology is also of
value in underground and surface mining, and for the geotechnical aspects of oil and gas exploration. Leonardo
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da Vinci (1452-1519), who was a hydraulic engineer and a painter, concerned with canals and construction of
water projects for much of his career, and many considered that he was the first “applied geologist”. However,
William Smith, who prepared the first geological map of England, was the first “engineering geologist”. With
reference to the location and construction of canals in England, he stated that “the natural order of the various
strata will enable the engineer to find the most appropriate materials, choose his location, avoid slippery ground
or remedy the evil”. In the late 1800s and early 1900s, in spite of geological maps and improved geological
concepts, canals and water-supply projects continued with experiences of instability due to ignorance or
misunderstanding of geological environment and foundation conditions. The event of St. Francis Dam failure,
which occurred in California (USA) in 1928 and resulted in the loss of 426 lives, resulted in an increase in the
level of importance of engineering geology in engineering applications around the World. Similar events
experienced in Europe and USA after 1930s, particularly considerable increase in the construction of engineering
structures after the damages occurred during the Second World War, depending on rapid grown of cities due to
considerable increase in population in the last fifty years, and numerous, large and challenging engineering
projects realized in recent years, and increase in the importance paid to the mitigative measures for natural and
man-made hazards have accelerated engineering geological applications in the World and our country. In
addition, recently, engineering geology integrated with geotechnique and its areas of interest have expanded. In
this presentation, development of engineering geology in the World and our country is evaluated, experiences
gained and engineering problems encountered during this development are emphasized based on the typical
examples selected from the World and Turkey, and the recent trends in engineering geology are given.

TARIHI YAPILARDA KAYAC AYRISMASININ BELIRLENMESI VE
HARITALANMASI: SiVAS SiFAHIYE MEDRESESI

Salih Yiiksek, Yavuz Giil ve Serdar Ercins

Cumbhurivet Universitesi Miihendislik Fakiiltesi Maden Miihendisligi Boliimii
58140, Sivas, Tiirkiye, syuksek@cumhuriyet.edu.tr.

Tarihi yapilarin ingasinda ana yapi malzemesi olarak blok tag veya kesme tas ve mermer yaygin olarak
kullamilmugtir. Tarihi eserdeki taglar zamanla dogal ve yapay faktorlerle bozulmakta, ayrismakta hatta yok
olmaktadir. Sosyo-kiiltiirel ve ekonomik degeri olan tarihi yapilarin ayakta kalabilmesi igin farkli disiplinlerdeki
aragtiricilar tarafindan ¢ok sayida bilimsel ve miihendislik ¢alismalari yapilmaktadir. Bunlardan éncelikli ve
Onemli ¢aligmalar; tasglarin ayrigmasi, bozusmast veya teshisine yonelik arastirmalardir. Basarili bir teshisten
sonra onarim ve iyilestirmeye yonelik ¢alismalar yiiriitiilmektedir. Koruma altinda olan tarihi yapilardan yerinde
aragtirma yapmak ve numune alim kisith veya miimkiin olmadig1 i¢in tahribatsiz 6lgiim metotlart
kullanilmaktadir. Bu ¢aligmada 1217 yilinda Selguklu hitkiimdarlarindan 1.[1zzettin Keykavus tarafindan
yaptirilan donemin hastanesi olan $ifahiye medresesi duvarlarinda kullanilan taslarin fiziksel ve elastik
ozelliklerindeki degisimler yerinde li¢ farkl tahribatsiz metotla dl¢tilmiistiir. Olgiim yapilan tas bloklar ayri ayri
degerlendirilerek ayrisma formu, tahribat/bozulma kategorileri olusturulmustur. Olciilen mekanik §zelliklere
gore interpolasyon teknikleriyle duvar cephelerinin sayisal iki boyutlu haritalar1 olusturulmustur. Elde edilen
sonuglara gore her bir blok i¢in yapilmas: gereken galismalar ve koruma onlemleri 6nerilmistir.

Anahtar Kelimeler: Tahribatsiz 6l¢iim teknikleri, Ayrisma, Kesme tas, Sayisal harita.

DIAGNOSIS AND MAPPING OF WEATHERING ON HISTORICAL
MONUMENTS: SIVAS SIFAHIYE MADRASSA

Salih Yiiksek, Yavuz Giil and Serdar Ercins
Cumhuriyet Universitesi Miihendislik Fakiiltesi Maden Miihendisligi Béliimii
58140, Sivas, Turkey, syuksek@cumhuriyet.edu.tr.

Block stone or dimension stone and marble have been widely used as main building materials in
construction of monuments. Stones in monuments are weathered, damaged and even disintegrated due to natural
and artificial factors over time. There is a large number of engineering and scientific studies by different
researchers on the heritages surviving of these assets. Prior and important studies are diagnostic of stone
weathering and damaging. Preservation and repairing works are being carried out after successful diagnosis.
Non-destructive methods are carried out for stone damage diagnoses studies as sampling and in-situ tests are
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strictly restricted. In this study, to determine the physical and elastic properties of the dimension stones, three
different non-destructive methods have been applied on the walls of Sifahiye madrassa, which was built as
hospital in 1217 by khan 1. Izzettin Keykavus. Each stone block was evaluated to develop weathering forms and
damage categories. Spatial rock mechanical variables were interpolated and digital two dimensional maps of
wall fagades were prepared. Preventive measures are suggested in accordance with diagnostic studies.

Key Words: Non-destructive techniques, Weathering, Dimension stone, Digital map.

ETKILESIM MATRIKSI METODU KULLANILARAK YAPITASLARININ
DURAYLILIGININ DEGERLENDIRILMESI ICIN BiR CALISMA

Sener Ceryan
Jeoloji Miihendisligi Boliimii, Balikesir Universitesi, Balikesir, Tiirkiye,
sceryan@balikesir.edu.tr.

Kayaglarin duraylihigi kullanim siiresi boyunca ufalanmaya, bozunmaya karsi koyabilmeleri olarak
tammlanabilmektedir. Duraylilk sadece yamaglarin, yiizey ve yer alti kazilarin duraylihinda degil, ayni
zamanda, hatta daha biiyiik oranda kaya yapilart ve anitlarin duraylibigun kontrolii i¢in de dnemli bir 6zelliktir.
Aynigsma siiregleri kayaglarin petro-fiziksel 6zelliklerinde dnemli degisikliklere neden olabilir ve bu nedenle
bunlarin kullanim siirecindeki performansini kisitlamaktadir. Yapitaglarimin bozunmas: tipik olarak bir ¢ok
faktoriin kompleks sekilde birlikte etkilemeleri sonucu oldugu agiktir. Yapitaslarinin bozunmasi cevresel
kosullarm, ayrisma siireclerine ve malzeme 6zelliklerin bir fonksiyonudur. Bu parametreler dikkate alinmadan
yapitaglarinin kullanimdaki performanslarinin degerlendirilmesi yapilamaktadir.

Dogal sistemlerde, siireclerde, yapilarda bazi parametrelerin digerlerine gore sistem tizerinde etkilerinin
daha fazla oldugu, benzer sekilde bazi parametrelerinde sistemden digerlerine gére daha fazla etkilendigi
bilinmektedir. Arastirmacilar etkilesim matrisinin kodlamasini yaparak dogal sistemdeki her bir parametrenin
etkilenme ve etkileme (baskinligini) sayisallagtirmak igin bir yontem gelistirdiler. Kaya Miihendislik Sistemi
olarak bilinen bu etkilesim matrisi yontemi bir nesne tabanh yontemdir. Bu yontem belli derecede kisiye bagh
olma (subjektif) 6zelligini tasisa da, verdigi sonuglar yararl kabul edilmektedir.

Bu caligmanin amaci, mithendislik yapisinda kullanilan kaya malzemesinin durayliligimi tahmin etmek
amaciyla Etkilesim Matrisler (IM) metodolojisinin bir uygulamasini sunmaktir. Bu ¢alismada, KTU Merkez
kampusunda (Trabzon) ¢evre diizenlenmesi i¢in 1970 yilinda yapilan tag 6rme duvarlarinda kullanilan tiiflerin
ayrisma durumu ve ayrisabilirligi arastirilmis ve elde edilen sonuglar bunlarin temin edildigi Iyidere-ikizdere
(Rize) tag ocagindan alinan saglam tiiflerin ayrigabilirligi ile karsilastirilmistir. Bu ¢alismada, indeks, mekanik ve
hizlandirilmis ayrigma deneylerinden elde edilen veriler incelenen tiiflerin durayliligi agisindan degerlendirilmis
olup bu sonuglar bunlarin kullanildigi yerdeki performansi ve bu tiifler igin uygulanan Etkilesim matriksinin
sonuglart ile karsilagtirilmigtir. Sonug olarak, incelenen tiiflerin durayliligmin tahmini i¢in bu ¢alismada 6nerilen
Etkilesim Matrisi modelinin bagarili oldugu s6ylenebilir. Fakat, bu ¢alismada gelistirilen modelin ek veriler
kullanilarak yeniden degerlendirilmesinin yarar saglayacag: bilinmelidir.

Anahtar Kelimeler: Duraylilik, Hizlandirilmig ayrisma deneyleri, Etkilesim Matrisi, tiif.

THE ASSESSMENT OF DURABILITY OF BULDING STONE USING
INTERACTION MATRICES METEDOLOGY: A CASE STUDY

Sener Ceryan
Jeoloji Miihendisligi Boliimii, Balikesir Universitesi, Balikesir,
Tiirkiye, scervan@balikesir.edu.tr.

Durability of rocks can be defined as the rock’s ability to resist degradation during its working life.
Durability is an important characteristic for controlling not only the stability of slopes, surface and under ground
excavations but also that of a great number of stone structures, buildings and monuments. Weathering processes
may cause a important change in the initial petrophysical properties of rocks, and thus limit their performance in
service.. It is also clear that deterioration of building stone is typically the result of several of these factors acting
together in a complex way. Deterioration of building stone is a function of environmental conditions, weathering
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processes and material properties. Without taken in account such parameters, the performance of the building
stones in service cannot to evaluate.

It is known that some parameters will have a greater effect on any nature structure system than others
and, similarly in turn the system will have a greater effect on some parameters than others. The approach for
quantifying the intensity and dominance of parameters in the nature system is achieved by researches by coding
the interaction matrices. The Interaction Matrices (IM) methodology known as Rock Engineering System is an
objective-based methodology. The method involves a certain degree of subjectivity, but the final output is
considered to be helpful.

The purpose of this study is to present an application of the Interaction Matrices (IM) methodology in
order to estimate durability of rock material used in the engineering structure. In this study, the weathering state
and durability of tuffs used in the stone walls the stone wall for landscaping which are build in 1970 in
Karadeniz Technical University, (Trabzon) were investigated and these results were compared with
weatherability of the unaltereted tuffs from Iyidere-ikizdere quarry, (Rize). In this study, the data obtained from
index, mechanical ant accelerated weathering test were interpreted in terms of durability of the tuff investigated
and compared with their actual field performances and the final output from the application of Interaction Matrix
methodology for the tuff. As a conclusion, it is said that the Interaction Matrices (IM) model given in this study
for estimating durability of tuff investigated can be applied successfully. But, it should be known that re-
evaluation of the performance of the model developed in this study using additional data is useful.

Key Words: durability, accelerated weathering test, Interaction Matrices, tuff.

UZUNKOPRU’NUN RESTORASYON AMACLI JEOLOJIK,
JEOFIZIiK VE JEOTEKNIK CALISMALARI

F. Ahmet Yiiksel' ve Miisliim Giindiiz
!Istanbul Universitesi, Miih.Fak., Jeofizik Miih. Bdl., 34320,
Avcilar, Istanbul, Tiirkiye, fayuksel@istanbul.edu.tr,

2 Zemin Teknolojileri Merkezi, Kardegkent-1 Sites,i B3 Blok, Daire 2
(Tiiyap yani), Beylikdiizii, Istanbu, Tiirkiye.

Tarihi yapinin bulundugu Uzunkdprii, Marmara bolgesinin Trakya boliimiinde, Edirne iline bagh bir
ilge merkezidir. Meri¢ ve Ergene havzalarinda yer alan Uzunképrii (Cisr-i Ergene) Edirne’nin 47 km giineyinde,
kuzeyde Ergene Vadisi’ne dogru hafif meyilli tamamen toprakla ortiilii bir yamacta bulunur. Tarihi yapi
yerlesiminin deniz diizeyinden yiiksekligi ortalama 15 m. dir. Uzunképrii Edirne karayolu giizergahi iizerinde
olup bugiin de karayolu ulasimini saglamaktadir. Osmanlilar Marmara kuzey kiyilarindan itibaren, Tuna
boylarina dogru, Anadolu’yu Rumeli’ye baglamak ig¢in, ilk bityiikk engel olan Ergene nehrini asmak amaciyla
Uzunkoprii’yii inga etmislerdir.

Ulkemizin en uzun kigir kopriisii olma ozelligine sahip olan koprii, once II Murat tarafindan ahsap
koprii olarak yaptirilmigtir. Daha sonra kégire ¢evrilmistir. Koprii, II. Osman, II. Mahmud, II Abdiilhamid
zamanlarinda onarimlar gecirmistir. 1426 yilindan giiniimiize kadar, uzun bir siiredir, hi¢ kesintisiz hizmet veren
1392 m uzunlugunda 5,5 m genisliginde ve 174 gozli olan tarihi koprii, Giiniimiize kadar gegen zaman
igerisinde, karsilastig1 dogal ve insan kaynakli etkileri kargisinda, en yiiksek seviyede, hizmetini siirdiirmektedir.
Kopril sanatsal ve kiiltlirel 6nemi sebebiyle, yiizyillarca ayakta kalarak faaliyette olmasindan dolayi, giiniimiiz
mithendisliginde bityiik degere sahiptir.

Tarihi Uzunkoprii inga 6zellikleri bakimindan bir tas kdpriidiir. Son zamanlarda kopriiniin agir trafigi
yapilan yeni giizergaha aktarilmak i¢in ¢aligmalar yapilmaktadir. Tarihi képrii de bakima alinacaktir. Bu amacla
kopriide bir takim tarihi yapilarin restorasyonu ve konservasyonu igin disiplinler arasi ¢aligmalardan
bahsedilerek (jeomorfoloji, jeolojik, jeoteknik, jeofizik, réldve, yapr malzeme ozellikleri, mimari durumu)
Uzunkoprii’de yapilan gozlem ve arastirmalar ornek bir uygulama olarak sunulacaktir. Uzunkoprii’de
gercgeklestirilen bu ¢aligmalar sonucunda yapmin performansi ve rehabilitasyonuna yonelik dneriler getirilmistir.

Anahtar Kelimeler: Uzunkoprii, Ergene, Jeoloji, Jeofizik, Jeoteknik, Kagir koprii, Restorasyon
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GEOLOGICAL AND GEOPHYSICAL RESEARCH FOR THE
RESTORATION WORKS OF UZUNKOPRU

F. Ahmet Yiiksel' and Miisliim Giindiiz’
'Istanbul Universitesi, Miih.Fak., Jeofizik Miih. Bél., 34320, Avcilar,
Istanbul, Tiirkiye, fayuksel@istanbul.edu.tr,

*Zemin Teknolojileri Merkezi, Kardeskent-1 Sites,i B3 Blok, Daire 2
(Tiiyap yani), Beylikdiizii, Istanbul, Tiirkiye.

Uzunkoprii, where the historical structure is located, is a district center attached to the province of
Edirne, in the Thrace part of the Marmara Region. Lying in the Meri¢ and Ergene river basins, Uzunkoprii (Cisr-
i Ergene) is 47 km to the south of Edirne on a slope that is completely covered with earth at a slight angle
towards Ergene valley that lies to the north. The historical structure is at an average height of 15 km from sea
level. On the Edirne motorway route, Uzunkoprii today is still accessible by motorway. The Ottomans built the
Uzunképrii to attach Anatolia to Rumelia from the northern Marmara coast towards the Danube and to cross the
Ergene River which was the first hurdle.

Having the characteristic of being the longest stone bridge in our country, at first it was built as a
wooden bridge for Murat Il and later turned into a masonry bridge. The bridge underwent repairs during the
reigns of Osman II, Mahmut I and Abdiilhamid II. The historical bridge that has provided uninterrupted service
from 1426 to today is 1,392 m long, 5.5 m in wide with 174 arches, has withstood environmental and human
based damage and continues to provide exemplary service. Because of its artistic and cultural significance and
having stood active for many centuries, has a high esteem in today’s engineering field.

In terms of its construction features the historical Uzunkdprii remains a stone bridge. Recently, due to
heavy traffic, work is being conducted to divert the traffic to a new route and as a result the bridge will undergo
maintenance work. In this regard, the restoration and the conservation of certain historical structures on the
bridge will be carried out by inter-disciplinary work (geomorphologic, geological, geotechnical, geophysical,
relievo, construction material features, architectural status) and observations and research on Uzunkdprii will be
provided as a model application. As a result of these activities at Uzunkoprii, recommendations have been made
regarding the performance and the rehabilitation of the structure.

Key Words: Uzunkoprii, Ergene, Geophysics, Geology, Stone Bridge, Restoration.

KIREC VE JIPSIN, UST PLIYOSEN YASLI YUKSEK PLASTISITELI KILLERIN
(ANKARA) SISME VE DAYANIM OZELLIKLERINE ETKISI

Ozgiir Kii(;iikali1 ve Recep Klll(;2
"Teknik Arastirma ve Kalite Kontrol Dairesi Baskanhigi, Devlet Su Isleri Genel Miidiirliigii,
06100, Cankaya, Ankara, Tiirkive, okucukali@dsi.gov.tr,
?Jeoloji Miihendisligi Boliimii, Ankara Universitesi, 06100, Tandogan, Ankara, Tiirkiye.

Yiiksek plastisiteli kilin, temel veya dolgu malzemesi olarak kullanilmas: sirasinda, plastiklik 6zelligi
nedeni ile islenme giigliigiine, sisme, oturma ve dayamim problemlerine neden oldugu bilinmektedir. Ankara
caymin kuzeyinde genis alanlar kaplayan Ust Pliyosen ¢okelleri igerisindeki yiiksek plastisiteli killer yol ve yapi
temellerindeki dolgularda sisme, oturma ve duraylihk problemlerine neden olmaktadir. Bu ¢alisma kapsaminda
Batikent yerlesim alanindaki yiiksek plastisiteli killerin sisme ve dayanim 6zelliklerinin, agirlikga farkl
oranlardaki kireg, jips ve kire¢-jips karigimlarinin kullanilarak iyilestirilmesini ve iyilestirmede en uygun karisim
oraninin arastiritlmasim amaclanmistir. Kilin dogal haldeki ve hazirlanan karigimlarin optimum su igerigi ve
maksimum kuru birim agirhigi belirlenerek, %3, %6, %9, %12 ve %15 oranlarinda katki maddeleri kullanilarak
yeniden sikigtirma yapilarak elde edilen drneklerin sisme yiizdesi, sisme basinct ve tek eksenli basma dayanimi
belirlenmistir. Kilin en yiiksek basing dayanimi, kirecin %12 oraninda katilmasi ile elde edilmistir. Jipsin %3
oraninda katilmasi halinde sisme ve dayanim 6zelliklerinin iyilestirme yerine olumsuz etkilendigi, kirec igerisine
jips katilmast halinde iyilestirme performansinin azaldig: belirlenmistir.

Anahtar Kelimeler: Kirec, Jips, Ust Pliyosen kili, Sisme yiizdesi, Tek eksenli basing dayanimi.
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THE EFFECT OF LIME AND GYPSUM ON SWELLING AND STRENGTH
PROPERTIES OF UPPER PLIOCENE CLAY WITH HIGH PLASTISITY (ANKARA)

Ozgiir Kiiciikali' and Recep Kih¢?
""Technical Research and Quality Control Department, General Directorate of State Hydraulic
Works, 06100, Cankaya, Ankara, Turkey, okucukali@dsi.gov.tr,
? Department of Geological Engineering, Ankara University, 06100, Tandogan, Ankara, Turkey.

It is well known that in case of use of clay with high plasticity as a foundation or fill material, it causes
processing difficulty, swelling, settlement and strength problems because of its plastic property. Clay with high
plasticity in Upper Pliocene deposits covering wide areas on the north of Ankara River causes swelling,
settlement and stability problems at the fills of roads and under of structures. In this master thesis it’s aimed to
investigate to improve the swelling and strength properties of clay with high plasticity in Batikent residental
areas by using lime, gypsum and lime-gypsum mixtures having different percentages in weight and to determine
optimum mixture ratio. Optimum water content and dry unit weight of clay at natural state and prepared
mixtures were determined. Swelling percentage, swelling pressure and unconfined compression strength of
compacted clay with additives having percentages in weight %3, %6, %9, %12 and %15 were defined. The
highest unconfined compression strength of clay was obtained by adding lime %12 percentage in weight. It’s
also observed that adding %3 percentage in weight of gypsum have negative effects on the swelling and strength
properties of clay rather than improvement and adding gypsum with lime decreases the performance of
improvement.

Key Words: Lime, gypsum, Upper Pliocene clay, swelling percentage, unconfined compression strength.

INCE TANELI ZEMIN SINIFLAMASINDA TARTISILABILIR BAZI HUSUSLAR

M. Can Balcr' ve Kamil Kayaball2
'Jeoloji Miihendisligi Boliimii, Batman Universitesi, 72100, Batman, Tiirkiye,
mehmetcan.balci@batman.edu.tr,
2Jeoloji Miihendisligi Boliimii, Ankara Universitesi, 06100, Ankara, T tirkiye.

Ince taneli zemin tamim itibariyle yaridan fazlas: 200 No.’lu elegin altina gecen (-#200) zemin olup, kil
veya silt olarak adlandirilmasi da Casagrande diyagramu iizerinde yapilmaktadir. ince taneli zeminin silt veya kil
olusu mithendislik bakis agisindan birbirinden bir hayli farkl iki davranis bicimini ifade eder. Atterberg limitleri
deneyleri 40 No.’lu elegin altina gecen (-#40) malzeme lizerinde yapilmaktadir. Bu yaklasim, -#40 malzemenin
kimi zaman Onemli miktarda kum icerebilmesi ve dolayisiyla sagladigi sonug itibariyle simiflama agisindan
celigkilidir. Ayrica, Casagrande diyagramina gore yapilan degerlendirmelerin esast zemin davramsi ile ilgili
oldugundan, Casagrande diyagramimin verdigi sonuglar bugiine kadar tane boyu dagilhmi agisindan
sorgulanmamustir.

Bu g¢aligmanm amaci, ince taneli zemin smiflamasinda yaygin olarak kullanilan “Casagrande
diyagrami” yonteminin verdigi sonuglari ti¢ degisik bakis agisindan irdelemektir. Caligmada malzeme olarak
degisik plastiklik derecelerinde 60 gesit zemin 6rnegi kullanilmistir. Her zemin 6rnegi kurutulduktan sonra iki
kisma ayrilmig; bir kismi 40 No.’lu elekten, diger kismi da 200 No.’lu elekten elenmistir. Toplami 120 olan iki
grup zemin numunesi {izerinde Atterberg limitleri deneyleri yapilarak zemin siniflar tayin edilmistir. iki grup
zemine ait numunelerin her biri {izerinde hidrometre deneyi yapilarak tane boyu dagilim egrileri elde edilmistir.
Ucglincii parametre olarak zeminlerin sisme potansiyeline bakilmig; bu gergevede tiim zemin numuneleri tizerinde
serbest sisme ve sisme basinci deneyleri yapilmistir.

Diinyada kabul gormiis standartlara gore 40 No.’lu elek alt1 malzemeden elde edilen ve Birlestirilmis
Zemin Smiflama Sistemi’nden (USCS) elde edilen zemin smiflari -#200 malzemeden elde edilen zemin
siiflartyla karsilagtirilmig ve tiim zeminlerinin tigte birinin USCS sinifinin degistigi goriilmiistiir. Gradasyon
analizleri de benzer sonuglar vermis; tlim zeminlerin yaklasik {igte birinin Casagrande diyagramina gore kil
kategorisinde yer almasina ragmen, tane boyu ylizdesi itibariyle silt sinifina distigi gozlenmistir. Sisme
potansiyeli analizlerine gore, silt kategorisine dustiigii halde sisme agisindan kil gibi davranan zeminlerin %25
civarinda oldugu goriilmustiir.

Ince taneli zeminlerin silt ve kil olarak dogru sekilde adlandirilabilmesi igin, 6ncelikle Atterberg
limitleri deneylerinin -#200 malzeme {izerinde yapilmasi gerektigi; elde edilen sonuglarin gradasyon analizleri
ile desteklenmesi gerektigi duisiiniilmektedir.

Anahtar Kelimeler: Zemin siniflamasi, Atterberg limitleri, Tane boyu dagilimi, Sisme.
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SOME DISPUTABLE MATTERS CONCERNING THE CLASSIFICATION
OF FINE GRAINED SOILS

M. Can Balei' and Kamil Kayabal®
'Geological Engineering Department, Batman University, 72100, Batman, Turkey,
mehmetcan.balci@batman.edu.tr,
’Geological Engineering Department, Ankara University, 06100, Ankara, Turkey.

Fine grained soils are defined as soils with more than 50% is finer than #200 mesh size. Their
classification as clay or silt is determined the Casagrande chart. Silt and clay are different fine grained soils in
regard to engineering behavior. Allerberg limits tests are performed on -#40 soils. This approach is questionable
because -#40 material may sometimes contain significant amount of sand. Therefore, its results is also
considered questionable. One other point, because the basis of evaluation using the Casagrande chart is
essentially a matter of soil behavior, no attempt has been made by far in regard to the gradation analysis of fine
grained soils.

The scope of this investigation is to examine the soil classes obtained using the Casagrande chart from
the three different points of view. Sixty soil samples of different levels of plasticity were utilized in the
investigation. Each soil sample was dried, pulverized and split into two potions, one of was sieved using the #40
mesh while the other was done so using the #200 mesh. The soil classes of a total of 120 soils in the two groups
were determined upon the Atterberg limits along with the Casagrande chart. Each of 120 soil samples was
subjected to hydrometer analysis to figure out the portions silt and clay. The free swell and swell pressure tests
were also carried out within the context of swell potential, which is the third parameter used in questioning the
silt and clay classification.

The soil classes obtained from the universally accepted Unified Soil Classification System (USCS)
based upon the -#40 material were compared to those obtained using the -#200 materials. About one third of all
soil classes was shifted either from low to high plasticity or from clay to silt. Similar results were also obtained
from the gradation analyses, which reveal that, although roughly one third of all soils fall into the clay category
using the Casagrande chart, it turned out that they are silts according to the gradation analyses. Regarding the
swell potential, about 25% of silts yielded swell pressures and free swell values much higher than encountered
for clays.

To classify the fine grained soils as clay and silt more accurately, it is proposed that the Atterberg limits
tests are performed using -#200 materials first and then the data obtained this way be confirmed along with the
grain size distribution.

Key Words: Soil classification, Atterberg limits, Grain size distribution, Swelling

KARSTIK SAHALARDA YAPI YERI SECIMINDE FARKLI JEOFIZiK
PROSPEKSIYONLARIN KULLANILMASI

Erin¢ Giilerdogan', M. S. Yildiz!, Fethi Ahmet Yiiksel® ve F. Asan'
! Jeofizik Miihendisi, PM Prestij Miihendislik Miis. Yeralti Arastirmalari, Bahgelievier
Istanbul, Tiirkiye, info@pmprestij.com,

*Jeofizik Miihendisligi Boliimii, Istanbul Universitesi, Aveilar, Istanbul, Tiirkiye.

Karstik sahalarda miihendislik yapilarin yer se¢iminde karstik bosluklarin varligi ve dagilimi oldukca
onemlidir. Sahada kullanimi pratik ve hizli veri alan yer radari yontemi karstik bosluklarin belirlenmesinde
oldukca etkili bir yontemdir. Ancak marn igerikli veya kil bantli kirectaglarinda su muhtevasina bagh olarak,
elektromagnetik dalgalarin zemine penetrasyonunda zorluklar yasanmaktadir. Yap1 yiikiine bagl olarak basing
sogani boyunca saglikli verilerin alinmasi olduk¢a 6nemlidir.

Calisma alammizi Eosen yash kiregtaglari olusturmaktadir. Cevrede karstik bogluklar ve magaralar
gozlenmistir. Yap1 yeri segimi i¢in bir ¢aligma programi olusturulmustur. Yelpaze atislari ile gergeklestirilecek
sismik Kirilma tomografisi, sismik yansima yontemi, ¢ok kanalli 6zdiren¢ yontemi ve manyetik yontemler bir
arada kullanilmistir. Ayrica her bir yap1 bloku altinda 4 farkli lokasyonda sondaj ¢alismasi yapilmistir.

Yapilan ¢alisma sonucunda ¢ok kanalli 6zdireng yontemi ile yelpaze atigh sismik kirllma tomografisi
verilerinin 3D goriintiileri ile radar verilerinin birlikte kullanilmasinda daha basarili sonuglar elde edildigi
belirlenmistir. Belirlenen lokasyonlarda sondajlar yapilarak karstik bosluklar gecilmistir.

Anahtar Kelimeler: Yer radari, Sismik tomografi, Yer radar, karstik bosluk, rezistivite.
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USING DIFFERENT GEOPHYSICAL PROSPECTIONS FOR CHOOSING MORE
EFFICIENT CONSTRUCTION PLACES IN KARSTIC CAVITIES FIELDS

Erin¢ Giilerdogan', M. S. Yildiz', Fethi Ahmet Yiiksel” and F. Asan’
]Jeoﬁzik Miihendisi, PM Prestij Miihendislik Miis. Yeralti Arastirmalari, Bahgelievier
Istanbul, Tiirkiye info@pmprestij.com,

*Jeofizik Miihendisligi Béliimii, Istanbul Universitesi, Avcilar, Istanbul, Tiirkiye.

In karstic cavities areas in the selection best places of engineering structures and the distribution of the
presence of carstic cavities is very important. The practical use of ground penetrating radar data in the field is the
more fastest method and very effective method for the determination of karstic cavities.

However, marl with clay banded limestone, with content of the groundwater, depending on the penetration of
electromagnetic waves are difficulties to the underground. Depending on the pressure zone load to get the best
healthy data is very important.

Our investigation area is in the Eocene age limostone . Caves and karstic cavities were observed in the
area. Preparing a work program for choosing construction site. Seismic refraction tomography, seismic reflection
method, multi-channel resistivity and magnetic methods are used together. At the same time, each building block
of a bore hole drilling was conducted under the 4 different locations.

Result of this study, multi-channel resistivity methods, and the 3D images ot the seismic refraction tomography
and the georadar measurements together gives more successful results. Karstic cavities have ben seen when
drilling wells opened.

Key Words: Georadar (GPR) Ground Penetration Radar, Seismic Tomography, Multi-Channel Resistivity
Method, Karstic Cavities.

KB IRAK, SINJAR K.i_RECTASI FORMASYONU’NUN BAZI PETROGRAFIK
VE JEOTEKNIK OZELLIKLERI: YOL AGREGASI ICIN UYGUNLUK

Abdulrahman Thannon
Jeoloji Béliimii, Musul Universitesi, Irak

Bu ¢aligmada, Sinjar kiregtaslarimin litolojik ozellikleri petrografik olarak calistlmistir. Degisik
allokemlerin goreceli bollugu, mikrit, sparit ve 6rneklerin 6zelliklerine gore alti ana dokusal gruba ayrilmaktadir.
Yol agregas: kalitesinin tespiti i¢in gerekli olan bazi jeoteknik 6zelliklerin belirlenmesi igin her yapisal tip
calistimistir. Uygulanan bazi testler agrega sikistirma degeri, agrega asinma degeri, porozite, zgiil agirhk ve
dogal yogunluktur.

Petrografi, mekanik ve fiziksel ozellikler arasindaki iliski belirlenmistir. Biiyiik l¢iide yiiksek oranli
ince taneli allokemli, birbirinin igine girmis, az porlu kirectaslar diisiis (iyi) AIVs ve AAVs degerleri verme
egilimindedir. Cimento ve allokemlerin tane boyutlar: arttikca, kirectaslar1 goreceli olarak zayiflamaktadir.

Kirectaglarinin degisik yapilarinmi yansitan fiziko-mekanik 6zelliklerin degisimleri, Taramali Elektron
Mikroskopu ile arastirilmustir.

Sinjar Kiregtaslarinda en kolay ve ekonomik ¢alismalarin yapilacagi en iyi yerler tabakalarin az egimli
oldugu ve yaygin olarak yiizlek verdigi giiney kanatta yer alir.

PETROGRAPHICAL AND SOME GEOTECHNICAL CHARACTERISTICS
OF THE SINJAR LIMESTONE FORMATION, NW IRAQ:
SUITABILITY FOR ROADSTONE AGGREGATE

Abdulrahman Thannon
Department of Geology, University of Mosul, Iraq

In this study, the lithological characteristics of the Sinjar Limestone were investigated petrographically.
The relative abundance of the various allochems, micrite, sparite and characteristics of the samples were
subdivided the limestone into six main textural types. Each textural type was examined for some of the
geotechnical properties required for the determination of the quality of road aggregate. Performed tests are
aggregate impact value, aggregate abrasion value, porosity, specific gravity and bulk density.
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A close correlation between petrography, mechanical and physical properties were determined.
Dominantly, low porous and highly interlocked limestone with high proportions of fine grained allochems tend
to give lower (better) AIVs and AAVs. As the overall grain size of cement and allochems increase, the limestone
becomes relatively weaker.

The variations in the physico-mechanical properties are a reflection of the variable structure of the
limestone which was thoroughly investigated qualitatively in the scanning electron microscope.

The most favorable area for easy and economic working of the Sinjar limestone is located in the
southern limb where the strata are gently dipping and widely exposed.

ACIK OCAK isLETMELERin_E SEV DURAYLILIGININ KINEMATIK VE
SAYISAL ANALIiZ YONTEMLERIYLE iNCELENMESI

Ayberk Kayal, Selcuk Alemdag’, Ziilfii Giirocak’ ve Hakan Ersoy 3
! Jeoloji Miihendisligi Boliimii, Giimiighane Universitesi, 29100, Giimiishane, Tiirkiye,
ayberkkaya@hotmail.com,

ZJeoloji Miihendisligi Boliimii, Firat Universitesi, 23119, Elazig, Tiirkiye,

3 Jeoloji Miihendisligi Boliimii, Karadeniz Teknik Universitesi, 61080, Trabzon, Tiirkiye.

Agik ocak isletmeciligindeki en 6nemli problemlerden biri {iretim sirasinda meydana gelebilecek sev
duraysizliklaridir. Bu sorunlar igletmeciye hem maddi agidan zarar vermekte, hem de isletmede caliganlarin can
giivenligini tehdit etmektedir. Bu tiir ciddi problemlerle kargilasmamak i¢in, proje asamasinda sev duraylilifinin
kinematik ve sayisal analizler kullanilarak arastirilmasi gereklidir.

Bu ¢alismada, Trabzon ili Dolayli Koyii’nde yiizeylenen Erken Kretase yash Bakirkdy Formasyonu’na
ait killi kiregtaglarinda agilacak bir ocak pilot ¢alisma alani olarak segilmistir. Uretim kapsaminda agilacak
sevlerin durayliigim belirlemek amaciyla kinematik ve sayisal analizlerden yararlanilmistir. Ilk once, ana
stireksizlik setleri gdz Oniine alinarak sevler i¢in kinematik analizler yapilmistir. Yapilan kinematik analizler
sonucunda siireksizliklere bagli bir yenilmenin gergeklesmeyecegi belirlenmistir. Isletme sirasinda herhangi bir
dairesel kaymanin gergeklesip gergeklesmeyecegini belirlemek igin de, tasarlanan sev geometrisi esas alinarak
sayisal analizler yapilmistir. Sayisal analizlerde Phase” programi kullanilmis ve agik isletmede olusturulacak
sevlere ait SRF (Strength Reduction Factor) degeri belirlenmistir. Sayisal analizlerin sonucuna gore sevlerin SRF
degeri 2.5 olup, ocak alaninda planlanan sev geometrisine gore iiretim yapildig1 takdirde herhangi bir sev
duraysizlig1 olusmayacaktir.

Anahtar Kelimeler: Acik ocak isletmeciligi, Kinematik ve sayisal analizler, Sev duraylilig1.

INVESTIGATION OF SLOPE STABILITY AT OPENCAST MINE USING
KINEMATICAL AND NUMERICAL ANALYSIS METHODS

Ayberk Kayal, Selcuk Alemdagl, Ziilfii Giirocak” and Hakan Ersoy’
'Department of Geology, Giimiishane University,29100, Giimiishane, Turkey, ayberkkaya@hotmail.com,
’Department of Geology, Firat University, 23119, Elazig, Turkey,

’Department of Geology, Karadeniz Technical University, 61080, Trabzon, Turkey

One of the most important problems at opencast mine is slope instabilities that may occur during
production. These problems both give financal damage to operator and threaten the security of employees' lives.
To avoid serious problems of this kind, slope stability should be evaluated using kinematical and numerical
analyses at the project stage.

In this study, Early Cretaseous aged clayey limestones of Bakirkdy Formation outcropped in Dolayl
Village of Trabzon were selected as the pilot study area. The kinematical and numerical analyses were
performed to determine stability of the slopes will be opened within the scope of production. Firstly, the
kinematical analyses were performed taking into account the main discontinuity sets for the slopes. The
numerical analyses were performed to determine if rotational failure is to occur in the slopes designed at the
opencast mine during operation. The Phase’ programme was used in numerical analyses and SRF (Strength
Reduction Factor) value of the slopes at the opencast was determined. According to the numerical analyses, SRF
value of the slopes is 2.5 and if the production is done in accordance with the geometry of the planned slopes,
any instability of slope problem will not occur.

Key Words: Opencast mining, Kinematical and numerical analyses, Slope stability.
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GUNYUZU (SIVRIHISAR, ESKISEHIR) GRANITLERININ PETROGRAFISi VE
FiZIKO-MEKANiK OZELLIKLERININ INCELENMESI

Metin Bagc1 , Ahmet Yildiz* Yasar Kibici’, Nurdane Ilbeyll 2

Mehmet Demirbilek?, Sevgi Giircan® ve Ibrahlm Dumlupunar?
'Iscehisar Meslek Y uksekokulu Afyon Kocatepe Universitesi, 03750,
Afyonkarahisar, Tiirkive, mbagci@aku.edu.tr,

’Maden Miihendisligi Bolimii, Afyon Kocatepe Universitesi,03200, Afyonkarahisar, Tiirkiye,
JeOZOJZ Miihendisligi Béliimii, Dumlupinar Universitesi, Kiitahya, 43000, Tiirkiye,
Insaat Miihendisligi Béliimii, Mustafa kemal Universitesi, 31200, Hatay, Tiirkiye.

Bu c¢alisma Gilinytizii bolgesi (Sivrihisar, Eskisehir)’ndeki granitik kayaglarin petrografik ve fiziko-
mekanik 6zelliklerinin incelenmesi amaciyla yapilmigtir. Giinyiizii granitleri Ust Kretase-Alt Paleosen yasli olup,
Neotetisin kuzey kolunun Sakarya Kitasi altina dalmas1 sonucu olusmustur. Granitler 50 km?’lik alanda yaklagik
olarak KB-GD y6nii boyunca yayilim sunarlar. Granitler kuvars diyorit, granodiyorit, granit ve granit porfir
bilesimli olup, inceleme alaninda dort bolgede gozlenmektedirler. Bunlar Kadincik, Dinek, Tekéren ve
Karacaoren bolgeleridir.

Giinylizii granitleri baslica plajioklas (oligoklas-albit), alkali feldspat (ortoklaz, mikroklin), kuvars,
biyotit, hornblend ve az oranda zirkon, titanit, apatit, allanit ve opak minerallerden olusmaktadir. Klorit, epidot,
serizit ve kalsit sekonder olarak olusan minerallerdir. Pegmatit, aplit ve diyabazik bilesimli dayklar Giinyiizii
granitlerini degisik dogrultularda kesmekte olup, kalinliklar1 5-70cm arasinda degismektedir. Kadincik graniti ve
Dinek granit porfirindeki dayklar ¢ogunlukla pegmatitik ve aplitik bilesimliyken; Tekdren ve Karacardren
granitlerindeki dayklar ise az oranda pegmatitik ve aplitik bilesimlidir. Dayklar, Giinyiizii granitlerinin yerlesimi
sirasinda sogumastyla olusan catlak sistemleri boyunca kayaca yerlesmis olup, dayklarin kalinhigi ve boyutlari
catlaklarin dagilimina baghdir. Catlak diizlemleri degisik bilesimli dayklarin kayaca yerlesmesini saglamus,
ayrica kayacin ayrigmasini hizlandirmustir.

Giinylizii granitlerinin fiziksel ve mekanik ozelliklerinin incelenmesi amaciyla, su emme, gercek
yogunluk, goriiniir yogunluk, agik ve toplam gézeneklilik, basing dayanimi, ultrases hizi, schmidt sertligi ve
asinma direnci testleri yapilmistir. Granitlerin fiziksel ve mekanik 6zellikleri; mineralojik bilesim, petrografik
ozellikler ve ayrigmaya gore karsilastirilmistir. Ayrigma sonucunda, granitlerin basing dayanim, ultrases hizi,
schmidt sertligi gibi bazt mekanik ozelliklerinde azalma tespit edilmistir. Ayrica ayrismaya bagli olarak; su
emme, toplam ve agik gozeneklilik degerlerinde de artis gozlenmistir.

Anahtar Kelimeler: Granit, Petrografi, Fiziko-mekanik testler, Ayrisma, Giinyiizii, Sivrihisar, Eskisehir.

PETROGRAPHY AND INVESTIGATION OF PHYSICO-MECHANICAL
PROPERTIES OF GUNYUZU (SIVRIHISAR, ESKISEHIR) GRANITES

Metin Bagc1 , Ahmet Yildiz Yasar Kibici® , Nurdane Ilbeyh ,

Mehmet Demirbilek?, Sevgi Giircan® and ibrahim Dumlupunar?
"Vocational School of Iscehisar, Afyon Kocatepe University, 03750,
Afvonkarahisar, Turkey, mbagci@aku.edu.tr,

Department of Mining Engineering, Afyon Kocatepe University, 03200, Afyonkarahisar, Turkey.
Department of Geological Engineering, Dumlupinar University, 43000, Kiitahya, Turkey.

* Department of Civil Engineering, Mustafa Kemal University, 31200, Hatay, Turkey.

In this study, it was aimed to investigation of petrographical and physique-mechanical properties of
granitic rocks from Giinyiizii area (Sivrihisar, Eskisehir). Giinyiizii granites are related to subduction of northern
branch of the Neo-Tethyan Ocean beneath the Sakarya continent during Late Cretaceous-Early Paleocene times.
In outcrop, the Giinyiizii pluton trends approximately NW-SE and is exposed over an area of ~50 km?. Granites
consist of quartz diorite, granodiorite, granite, and granite porphyry and observed characteristically in four
different areas, which are Kadincik, Dinek, Tekoren, and Karacaéren.

Giinylizii granites consist mamly of plagioclase (oligoclase-albite), K-feldspar (orthoclase, microcline),
quartz, biotite, hornblende, and minor zircon, titanite, apatite, allanite, and opaque minerals. Chlorite, epidote,
sericite, and calcite occur as secondary minerals. Pegmatitic, aplitic and diabasic dikes intruded in different
trends and thickness of dikes ranged from 5cm to 70cm. The dikes in Kadincik and Dinek granites are mostly
pegmatitic and aplitic in composition. On the other hand, the dikes in Tekoren and Karacadren granites are fewer
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pegmatitic and aplitic in composition. Dikes intruded along joint systems, which formed by cooling of the
magmatic body during its emplacement. The thickness and dimensions of dikes are connected to the distribution
of fractures. The fractures planes allow to emplacement of dikes of different composition in granites and
enhanced weathering.

The water absorption, real density, bulk density, open and total porosity, compressive strength,
ultrasonic velocity, schmidt hardness and abrasion resistance were tested to investigate of the physical and
mechanical properties of Giinyiizii granites. Physical and mechanical properties of granites have been compared
to their mineralogical composition, petrographical properties and weathering. It was determined decrease on
some mechanical properties such as compressive strength, ultrasonic velocity, schmidt hardness values as a
result of progressive weathering. The values of water absorption, open and total porosity also increased with the
degree of weathering.

Key Words: Granite, Petrography, Physico-mechanical tests, Weathering, Giinyiizii, Sivrihisar, Eskisehir.

DERINER BARAJI VE HES (ARTVIN) TEMELINDE YAPILAN,
KONSALIDASYON ENJEKSIYON CALISMALARI

S. Celebi' ve Mehmet Ozgelik’
'DSI 26. Bolge Miidiirliigii, Jeoteknik Sube, Artvin, Tiirkiye,
2Jeoloji Miihendisligi Béliimii, Siileyman Demirel Universitesi, 32060, Isparta, Tiirkiye.

Deriner baraji ve HES tesisleri ingaati Artvin de Coruh nehri iizerinde, ¢ift egrilikli kemer baraj
tipindedir. 249 metre yiiksekligiyle Tiirkiye’nin en yiiksek, diinya ¢apinda iiglincii sirada yer almaktadir. Enerji
tiretimi i¢in inga edilmektedir. Baraj govdesi 40 adet 18m genisligindeki (kolon) bloktan olusmakta ve krette 720
m uzunlufa ulagmaktadir. Baraj govdesine gelen rezervuar su yiikiinii bu bloklar kemerleyerek yamagclara
aktaracaktir. Deriner Baraji ve HES ingaati kapsamina, toplam 40.000.000 m3 kaya hafriyat;, 3.500.000 m3
govde betonu, derivasyon tiineli, yeralti enerji santrali, iistten agmali dolusavaklar baglant1 yollar1 ve i¢ yollar
dahildir.

Baraj temellerinde yapilan konsalidasyon enjeksiyonunun amaci permeabilite ile birlikte kaya
kiitlelerinin mekanik o6zelliklerini iyilestirmesidir. Bu calismada , Deriner Barajinda, temel konsolidasyon
enjeksiyonlari, baraj govdesinin oturacagi zeminin tagima giiciiniin artirilmas, dzellikle baraj govdesi betonu —
kaya kontag ve kaya iginde belirlenen konsolidasyon zonunda gegirimsizliginin saglanmasi amaci ile yapilan
tyilestirme yontemlerini incelenmistir.

Anahtar Kelimeler: Deriner Baraji, Konsalidasyon enjeksiyonu.

CONSOLIDATION GROUTING WORKS AT DERINER DAM AND
HYDROELECTRIC POWER PLANT (ARTVIN) FOUNDATION

S. Celebi' and Mehmet Ozcelik®
'DSI 26. Bolge Miidiirliigii, Jeoteknik Sube, Artvin, Tiirkiye,
2Jeoloji Mithendisligi Boliimii, Stileyman Demirel Universitesi,32060,Isparta, Tiirkiye.

Deriner Dam and Hydroelectric Power Plant located at Artvin province on Coruh River and the type is
double curvature concrete arch dam. The dam with its 249 m. height is the highest dam in Turkey and also the
third highest dam in the world. It is constructed for energy. The dam consist of 40 blocks (colums) in 18 m width
and has a crest length of 720m. The function of these blocks is to transfer the water weight to the slopes on the
sides. The Deriner Dam and HEPP construction includes 40.000.000 m3 of rock excavation, 3.500.000 m3 of
dam body concrete, diversion tunnel, underground powerhouse, overflow spillways, access roads and internal
roads.

The purpose of consolidation grouting for dam foundation is to improve the permeability and
mechanical properties of rock masses. In this study, the improvement methods were investigated to examine the
grouting effect on mechanical properties of rock masses and to impove the permeability in dam concete body-
rock contact and consalidation zone.

Key Words: Deriner Dam, Consalidation grouting.
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DUSEY FiTiL DREN KULLANILARAK ZEMIN iYILESTIiRILMESINE
BiR ORNEK; AYAS KOMUR STOK SAHASI

ismail Dincer' ve i. Altay Acar’
'Madencilik ve Maden Cikarma Boliimii, Adiyaman Universitesi, 02240 Adyaman, Tiirkiye,
idincer@adiyaman.edu.tr,
“Jeoloji Miihendisligi Béliimii, Cukurova Universitesi, 01330, Balcal, Adana, Tiirkiye.

Yumusak zeminler {izerinde yapilan dolgu yapilar1 her zaman stabilite ve oturma problemleriyle iliskili
olmustur. Bundan dolay1, bu tiir zeminlerde agir1 oturma sorunlarini ¢6zmek ve kayma dayanimini artirmak igin
farkli zemin iyilestirme yontemleri uygulanir. Bu ¢alismada, AYAS komiir stok sahasinda zemin iyilestirme
yontemi olarak kullanilan diisey fitil dren uygulamasi ve elde edilen sonuglara irdelenmistir. Killi zeminler
icinde drenaj yolunu kisaltan diisey fitil dren yontemi diisiik permeabiliteli ve konsolide olmamis doygun kil
zeminlerin yavas konsolidasyon hizint artirmak icin kullanilan bir yontemdir. Bu projede uygulanan zemin
iyilestirmesi diigey fitil dren uygulamasi, dolgu insasi, siirsarj yiikiiniin uygulanmasi ve oturmanin izlenmesi
asamalarindan olugmaktadir. Kémiir depolama alani en altta Ust Miyosen yash kirmtili kayaglar ile iizerine gelen
altivyon ve yapay dolgudan olugmaktadir. Yapilan analizlere gore, AYAS komiir stok sahasinda bulunan, farkh
konsolidasyon 6zelliklerinde (normal ve agir1 konsolide) ve 30 m kalinligindaki kil tabakasinda planlanan canli
servis yiikii (Maksimum 250 kPa) altinda meydana gelecek maksimum oturma 1.00 m olarak hesaplanmistir.

Calisma alaninda siirsarj ve dolgu altinda meydana gelecek oturma manyetik ekstensometre yontemi
kullanilarak doért farkli lokasyonda izlenmistir. Aynt zamanda 6n yiiklemeden dolay: kil tabakasindaki mevcut
suyun kolaylikla drene olabilmesi i¢in kalict dolgunun altinda 0.50 - 0.70 m kalinliginda yatay c¢akil-kum bir
filtre malzemesi serilmistir. Proje siiresince sirasiyla siirsarj ylikii altinda toplam oturma ve maksimum su ¢ikist
sirastyla 0,93 m ve 1.08 It/s olarak Ol¢iilmiistiir. Sonug olarak, {i¢ ay gibi kisa bir siirede diisey fitil dren
kullanilarak hesaplanan toplam oturmanin % 93’{i tamamlanmaigtir.

Anahtar Kelimeler: Diisey Fitil dren, Kil, Konsolidasyon, Zemin Iyilestirme.

A CASE STUDY OF GROUND IMPROVEMENT USING VERTICAL
WICK DRAIN; COAL STOCK AREA OF AYAS

ismail Dincer' and i. Altay Acar?
' Madencilik ve Maden Cikarma Boliimii, Adiyaman Universitesi, 02240 Adyaman, Turkey,
idincer@adiyaman.edu.tr,
*Jeoloji Miihendisligi Boliimii, Cukurova Universitesi, 01330, Balcali, Adana, Turkey.

The construction of embankment on the soft soils has always been associated with stability and
settlement problems. For these reason, different ground improvement application was applied to solve the
excessive settlement problems and increase shear strength in this type soil conditions. In this study, the method
of vertical wick drain application which was used as method for the ground improvement at the AYAS Coal
Stock area is explained. Vertical wick drains which shorten the drainage path within the clay are used to
accelerating of slow rate of consolidation in saturated unconsolidated clays of low permeability. In this project,
staged construction of ground improvement consists of wick drain application, embankment construction and
placement of surcharge. Coal storage site consist of Late Miocene clastic rocks, alluvium and man-made ground.
overlies alluvium deposits whereas alluviums underlain by the bedrock. In the basic design of AYAS coal stock
area, the settlements in the compressible clay was estimated about 1.00 m., which would be caused by the
maximum service life loading (maximum load 250 kPa) and the coal storage area. The maximum clay thickness
is more than 30.00 m with various consolidation characters (normally consolidated clays and overconsolidated
clays).

The settlement of clay deposit under the loading of surcharge and embankment is measured with
magnet extensometer monitoring method at four different locations on the surcharges. Also, a granular filter
layer beneath the permanent compacted fill area with 0.50 to 0.70 m was able to discharge of emerging water
due to preloading. During the period of monitoring, total settlement under the surcharge and maximum value of
the water discharge were measured as 0,93 m and 1.08 It/s, respectively. As a result, %93 of calculated total
settlements was completed using the vertical wick drain in a short period of three months.

Key Words: Vertical Wick Drain, Clay, Consolidation, Ground Improvement.
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BEYPAZARI (ANKARA) GOLET YERINDEKI KAYA
KUTLELERININ JEOTEKNIK DEGERLENDIRMESI

Recep Temiz' ve Recep Kili¢?
!Fen Bilimleri Enstitiisii, Ankara Universitesi, 06830, Gdlbagi,
Ankara, Tiirkiye, rtemiz@gmail.com,
2 Jeoloji Miihendisligi Boliimii, Ankara Universitesi, Tandogan, Ankara, Tiirkiye.

Beypazar1 golet yeri, Ankara'nin kuzeybatisinda, Beypazari ilgesine yaklasik 2 km mesafededir.
Inceleme alaninda Miyosen yasl litik tiif ve kiltasi bulunmaktadir. Calisma kapsaminda litik tiif ve kiltasinin
fiziksel ve mekanik ve jeoteknik 6zellikleri incelenmistir.

Litik tiifiin tek eksenli basma dayanimi 10.08 MPa ile 33.93 MPa arasinda ve kiltaginin tek eksenli
basma dayanimi 18.79 MPa ile 43.09 MPa arasindadir. Litik tiif ve kiltagi “diistik-orta diigiik dayanimli” kaya
smifina girmektedir. Litik tifiin elastisite modiili 6.70 GPa ile 40 GPa arasinda, poisson orant 0.13 ile 0.67
arasinda, kiltaginin elastisite modiilii 11.42 GPa ile 44.40 GPa arasinda poisson orani 0.19 ile 0.51 arasindadir.
Litik tiifiin P-dalgast hiz1 2137.68 m/s ile 3157.89 m/s arasinda, kiltaginin P-dalgas1 hiz1 1508.62 m/s ile 3968.25
m/s arasindadir.

Litik tiif RMR sistemine gore “zayif kaya ile orta kaya” arasinda; Q sisteme gére “olaganustii zayif kaya
ile orta kaya” arasindadir. GSI sistemine gore litik tiifin GSI degeri 37'dir ve “bloklu-orselenmis kaya”
sinifindadir.

Litik tiifiin kazilabilirligi “kolay sokiiliir-zor sokiiliir” sinifinda, kiltagi ise “kolay sokiiliir” simifindadir.

Anahtar Kelimeler: Beypazari, litik tiif, kiltasi, tek eksenli basma dayanimi, RMR, Q, GSI, kazilabilirlik

GEOTECHNICAL ROCK-MASS EVALUATION OF THE
BEYPAZARI (ANKARA) DAM SITE

Recep Temiz' and Recep Kili¢?
"The Graduate School of Natural and Applied Sciences, Ankara University,
06830, Gélbasi, Ankara, Turkey, rtemiz@gmail.com,
‘Geological Engineering Department, Ankara University, 06100, Tandogan, Ankara, Turkey.

Beypazar1 dam site is located northwest of Ankara, approximately 2 kilometres far from Beypazari
town. The rock units in the study area are lithic tuff and claystone of the Miocene age. In this study, physical,
mechanical and geotechnic properties of lithic tuff and claystone were examined.

Uniaxial compressive strength of lithic tuff is between 10.8 MPa and 33.93 MPa, uniaxial compressive
strength of claystone is between 18.79 MPa and 43.09 MPa. Lithic tuff and claystone are in low-medium
strength rock group. Modules of elasticity of lithic tuff is between 6.70 GPa and 40 GPa, poisson ratio is
between 0.13 and 0.67; modules of elasticity of claystone is between 11.42 and 44.40, poisson ratio is between
0.19 and 0.51. Velocity of P-wave of lithic tuff is between 2137.68 m/s and 3157.89 my/s, velocity of P-wave of
claystone is between 1508.62 m/s and 3968.25 my/s.

According to evaluation of Rock Mass Classifications; lithic tuff is in “poor and fair rock”group due to
RMR. Based on Q system, lithic tuff is in “extremely poor and fair rock”group. GSI value of lithic tuff is 37 and
in “blocky-disturbed rock™ group.

Based on the excavatability analysis of the rocks, excavatability category of lithic tuff is easy and hard
ripping. Howewer it is easy ripping for claystone.

Key Words : Beypazari, lithic tuff, claystone, uniaxial compressive strength, RMR, Q, GSI, excavability.
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MAGMATIK KAYACLARDA KIMYASAL AYRISMANIN
DEGERLENDIRILMESINDE KATYON-DUZENLENME INDEKSINI ESAS
ALAN YENI YAKLASIM

Sener Ceryan
Jeoloji Miihendisligi Béliimii, Balikesir Universitesi, Balikesir, Tiirkiye,
sceryan@balikesir.edu.tr.

Kayaglarin ayrisma durumu yogunluk, bosluk orani, sismik hiz, kil orani, tek eksenli basing
dayanimi ve elastisite modiilii gibi indeks ve mekanik ozelliklerdeki degisimin bir gostergesidir. Bu
nedenle, jeoteknik projelerinde ¢alisan mithendisler i¢in, kayaclarin ayrismasiyla olusan degisimlerin
sayisal olarak tahmini énemlidir. Jeokimyasal ve mineralojik degisimler goz Oniine alinarak ayrigma
derecesi, sayisal olarak olgeklendirilebilir. Onceki galismalarda, ayrismayla olusan kimyasal degisimleri
sayisal olarak tanmimlamak i¢in Katyon Diizenlenme Indeksi (k-degeri) ve P-dalga hizina bagl olarak
tanimlanan Mineralojik Degisim Indeksi gibi degisik yontemler kullanilmistir.

Minerallerin ayrigabilirligi hidrojen iyonlar1 ile yer degistirebilen katyon miktarma baglidir.
Katyon-Diizenlenme Indeksi bir moldeki katyon sayisi olarak tanimlanmaktadir. Bu tanim dikkate
alindiginda, kayaglarin ayrisma durumunu ve ayrisabilirligini ifade etmek i¢in k-degerinin
kullanilabilecegi s6ylenebilir. Arastirmacilar, k degeri ile 1s1 iletkenligi, yogunluk ve elastik dalga hizi
arasinda iliski oldugunu gostermislerdir. Bu arastirmacilar gore k-degeri artarken bu petro-fiziksel
6zelliklerde artmaktadir., Benzer durum kaya yapici mineraller ve bunlarin ayrigsma iriinler icinde
gecerlidir.

Bu ¢alismada kullanilan ayrigsmig orneklere ait indeks, kimyasal ve mineralojik analiz sonuglari
(veriler) David Haskins tarafindan gergeklesitilen “ Kimyasal ve Mineralojik Ayrisma Indekslerinin
Giiney  Afrikada’ki Granitik  Saprolitlere  uygulanist”  adli  calismasindan  alinmistir
(http//www.iaeg2006.geolsoc.org.uk/cd/ PAPERS/IAEG 465. PDF). Orneklerin k-degerleri ise soz
konusu ¢alismada verilen bu analiz sonuglarindan iiretilmistir. Bu ¢alismada Incelenen 6rnekler igin, k-
degerlerine dayanan ayrigsma indeksleri ile daha 6nceden onerilmis ve kimyasal yikanma ile ayrigma iiriin
miktarin1 gosteren ayrigma indeksleri arasinda istatiksel olarak anlamli iligkiler bulunmustur. Elde edilen
bu istatiksel iligkilere gore, saglam kayacgta bulunun k-degeri ile ayrismis 6rnekte bulunan ke-degeri
arasindaki fark kimyasal yikanmayi ifade ederken, 6rnegin biitiinii i¢in bulunan k-degeri ile 6rnegin
saglam kalmis (ayrismamig) kismi i¢in bulunan k-degeri arasindaki fark ornekteki ayrisma iriint
miktarini ifade etmektedir

Anahtar Kelimeler: Ayrisma, Kimyasal yikanma, Ayrigsma triinleri, k-degeri, Magmatik kayac.

THE NEW APPROACH BASED ON CATION PACKING INDEX FOR
EVALUATING OF THE CHEMICAL WEATHERING OF IGNEOUS ROCKS

Sener Ceryan
Jeoloji Miihendisligi Boliimii, Balikesir Universitesi, Balikesir, Tiirkiye,
sceryan@balikesir.edu.tr.

The state of weathering of rocks is be reflected by changes in index and mechanical properties such as
dry density, void ratio, clay content, seismic velocity, uniaxial compressive strength and elasticity module.
Thus, it is important for engineers worked in geotechnical projects to estimate quantitatively the changes during
weathering. The degree of weathering can be scaled quantitatively according to the geochemical and
mineralogical changes. In previous studies, different methods have been used to define the chemical changes
during weathering numerically such as cation packing index (k-value) and Mineralogical Change Parameter
based on P-wave velocity

The weatherability of a rock depends on the number of cation replaceable with hydrogen. The k-value is
defined as the number of cation in a mole. When considering this definition, it is possible to say that the k-value
can be used for characterizing the weathering state and weatherability of a rock. Researches showed that there
are similar relationships between thermal conductivity, density and elastic wave velocity, and k-value.
According to these researches, depending on increase in k-value, the petrophysical properties also
increase. This situation is valid for rock-forming minerals and weathering products.
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The results of index, chemical and mineralogical analysis of weathered samples used in this
study were taken from the study named “Chemical and mineralogical weathering indices as applied to a
granite saprolite in South Africa” and prepared by David Haskins http//www.iaeg2006.geolsoc.org.uk/cd/
PAPERS/TIAEG_465.PDF). And k-value of the samples were derived from the results of these analysis
given in the said study. In this, there are statically meaningful relationships between the weathering
indices based on k-value and the weathering indices representing the amount of weathering products and
chemical leaching study for the rock samples examined. According to the statically relationships found,
the difference between the k-value of fresh sample and the k-value of weathered sample gives the amount
of chemical leaching while the difference between the k-value of the whole sample and the k-value of the
unaltered parts of the same samples give the amount to weathering product.

Key Words: weathering, chemical leaching, weathering product, k-value, igneous rock.

ZEMINLERIN SISME BASINCI TAYINI iCIN BASIT VE DOGRUDAN BIiR
YONTEM

Kamil Kayabah ve Ozgiir Yaldiz
Jeoloji Miihendisligi Béliimii, Ankara Universitesi, 06100, Ankara, Tiirkiye,
kayabali@eng.ankara.edu.tr

Karayolu asfalt kaplamasi, havaalani pisti, kanal ve yeralti nakil hatlar1 gibi hafif yapilar sisen zeminler
tizerine insa edildiklerinde biiyiik Olglide zarar gorebilmektedir. Sisen zeminlerin mevsimlere bagl olarak
islanma/kuruma dongiileri sonucunda bu yapilarda biiyitk maddi kayiplar meydana gelmesi miimkiindiir. Sisen
zeminlerde bu davranisi etkileyen parametreleri ortaya koymaya yonelik ¢ok sayida ¢aligma yapilmistir. Bu
parametrele arasinda en ¢ok kullanilanlar baslangi¢ su igerigi, kuru yogunluk ve plastisite indeksidir. Sisme
basinci ile bu parametreler arasinda ampirik iligki kuran ¢ok sayida ¢alisma yapilmistir. Bu ¢alismalarin ortak
yonii, sigme potansiyelini belirlemek i¢in hemen hepsinin istisnasiz bigimde geleneksel konsolidasyon deney
diizenegini kullanmig olmalaridir. Bu tiir bir dl¢iim, sisme basincini ancak dolayl olarak verebilmektedir. Bu
calismada sisme potansiyelini dogrudan 6lgen bir yontemle ¢aligilmigtir. Amag i¢in 6zel olarak tasarlanan basit
diizenek bir adet yiikleme {initesi, yiik hiicresi, sayisal gosterge ve konsolidasyon hiicresinden olusmaktadir.
Deneylerde sisme potansiyeli birbirinden farkli 100 zemin numunesi kullanilmistir. Her bir zemin numunesi
kurutulduktan sonra toz haline getirilmis, belli bir su igeriginde karistirilmig ve belli bir enerji diizeyinde statik
olarak sikistirilmistir. Bu sekilde her zemine ait alt1 adet 6zdes zemin numunesi olusturulmustur. Ozdes zemin
numunelerinin baslangi¢c su igerikleri ve kuru yogunluklari birbirinin tam olarak aynist olmamakla birlikte
birbirine ¢ok yakindir. Bu numunelerin {i¢ii 6zel diizenege yerlestirildikten bir giin sonra sisme basinci degerleri
kaydedilmistir. Aymi zemine ait kalan i{i¢ numune konsolidasyon diizenegine yerlestirilerek serbest sisme miktari
elde edilmigtir. Tiim orneklere ait sisme basinci kayitlar1 baslangig su igerigi, kuru yogunluk ve plastisite indeksi
degerleriyle ¢oklu regresyon analizine tabi tutularak ampirik bir iliski elde edilmistir. Baglangi¢ su icerigi, kuru
yogunluk ve plastisite indeksi gibi her zaman elde edilebilir parametreler kullanilarak sisme basincinin makul bir
dogruluk derecesinde ortaya konabilecegi goriilmiistiir. Elde edilen ampirik iligki literatiirde yayinlananlarla
karsilagtirilmistir. Sonugta, 6nceki ¢alismalarin sisme basincini genelde oldugundan ¢ok fazla veya gok diisiik
verdigine sik¢a rastlanmustir. Bunun nedeninin, dnceki ¢aligmalarda gigsme basincinin dolayli yollardan tayin
edilmis oldugu diisiiniilmektedir. Calismada bir bagka karsilagtirma da serbest sisme degerleri ile sigme basinct
degerleri arasida yapilmis ve regresyon katsayisi yiiksek bir iligki elde edilmistir. Buna gore, sisme basinci
serbest sigsme gibi ¢ok basit parametreden bile saglikli olarak elde edilebilmektedir.

Anahtar Kelimeler: Sigme basinci, Serbest sigme indeksi, Sisen zeminler, Su igerigi, Kuru yogunluk, Plastisite
indeksi.

A SIMPLE AND DIRECT METHOD TO DETERMINE THE SWELL
PRESSURE OF SOILS

Kamil Kayabah and Ozgiir Yaldiz
Geological Engineering Department, Ankara University, 06100, Ankara, Tiirkiye,
kayabali@eng.ankara.edu.tr

Light structures such as highway pavements, airport runways, canals and utility lines may undergo
severe damage when they are built on swelling soils. Wetting and drying cycles of swelling soils in alternating
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seasons may cause significant monetary losses. A number of investigations have been carried out to figure out
the parameters affecting the swell behavior of expansive soils. Amongst those, the initial water content, dry
density and plasticity index are the most frequently encountered parameters. There is a rich literature including
the empirical relationships between the swell pressure and those parameters. Almost unexceptionally, nearly all
of those investigations employed the conventional oedometer test to evaluate the swell potential. Such a method
would only provide an indirect measure for the swell pressure. This study involves the use of a more direct to
evaluate the swell potential. The special and simple apparatus designed for the purpose consists of a load frame,
a load cell, a digital display and an oedometer cell. The material utilized includes 100 soil samples of different
levels of swell potential. Each of soil sample was first dried, pulverized, mixed with water at a predetermined
water content and was compacted statically under a certain amount of compactive effort. This way, six identical
specimens were created for each soil sample. Although not exactly the same, the initial water content and dry
density of those specimens were very close to each other. Three of those specimens were placed into the special
apparatus and the swell pressures were recorded at the end of one day. The remaining three specimens for the
same soil sample were reserved for the conventional one-dimensional oedometer test to measure the amount of
free swell. An empirical relationship was obtained by correlating the swell pressure records with the respective
values of the initial water content, dry density and plasticity index. It was demonstrated that the empirical
relationship can estimate the swell pressure with the reasonable degree of accuracy when the simple index
parameters such as the initial water content, dry density and plasticity index. The established empirical form was
compared to the published ones. Eventually, it was observed frequently that the published ones either
overestimated or underestimated significantly the swell pressure. The most likely reason for such great
differences is considered as the indirect method of determining the swell pressure in the previous studies.
Another correlation, which was performed between the free swell index and the swell pressure, yield an
empirical relationship with a high coefficient of regression. It suggests that the swell pressure can be predicted
with a reasonable degree of accuracy using a simple parameter such the free swell index.

Key Words: Swell pressure, Free swell index, Expansive soils, Water content, Dry density, Plasticity index.

BURDUR GOLU Gt’JNEYiND_E GOZLENEN YUZEY YARIKLARININ
OLUSUM MEKANIZMASININ ARASTIRILMASI

Yusuf Ates', Kubilay Uysal® ve Tevfik ismailov’
! Jeotermal Enerji, Yeraltisuyu ve Mineral Kaynaklar: Arastirma ve Uygulama Merkezi,
32260, Isparta, Tiirkiye, yates@sdu.edu.tr,
? Miihendislik Mimarlik Fatkiiltesi, Jeoloji Miihendisligi Boliimii, 32260, Isparta, Tiirkiye,

3 Jeotermal Enerji, Yeraltisuyu ve Mineral Kaynaklar: Arastirma ve Uygulama
Merkezi, 32260, Isparta, Tiirkiye.

Burdur ilinin yaklasik 2 km KD ’sunda ve Burdur goliiniin giineyinde yaklagik 9 km genisliginde ve 7
km uzunlugundaki bir akarsu yelpazesi lizerinde yeryiizii yariklar1 gézlenmektedir. Bu yariklar géle yaklasik 1
km uzaklikta, 30-250cm genislikte, 1-3m derinlikte olup, yore halkina gére 1995 yilinda ve Dinar depreminden
(Ms=6.1) sonra olusmustur. Yarik sistemi 850m uzunlugunda bir hat boyunca segmentler seklinde devam
etmektedir. En uzun bolimiin uzunlugu 100m’ye ulagmaktadir. Bu yarik segmentlerinin bélgede hasar verici
depremlerden dolayr olusmas: ihtimali ve yerlesim yerlerine yakin olmalari, halkta tedirginliZe neden
olmaktadir. Bununla beraber yariklarin olusum nedenleri kesin olarak belirlenmis olmayip tartisma konusu
olmaya devam etmektedir. Bu ¢alismada alandaki litolojik, morfolojik &zellikler ve su seviyesi hareketliligi
dikkate alinarak gelistirilen bir olusum mekanizmasi onerilmektedir.

Genel olarak yariklar yeryliziinde ¢esitli nedenlerden dolayr meydana gelen gerilimler sonucu olusur ve
yeryliziiniin bu bolimiinde kaymalar meydana gelir. Bu kaymalar bir diizlem, ¢anak veya kama seklindeki
yiizeyler boyunca gelisebilir. Burdur g6l yakimindaki yariklar, boyut ve litolojik sinirlar dikkate alindiginda,
kiigiik olgekte diizlemsel bir kayma seklinde yorumlanabilirse de, tam 6lgekte dairesel bir kayma 6zelliklerini
gostermektedir. Ayrica, jeolojik harita ilizerinde yapilan degerlendirmeler bu kaymalarin i¢ i¢e birka¢ ana
dairesel sistemin parcalar1 olarak oldugunu gostermektedir. Béylece, arazide diiz ¢izgiler halinde goriilen
yariklarin dairesel kayma yiizeyinin arazi ile kesistigi yerler oldugu sonucuna varilmistir. Yariklarin sinirlar
karada litolojik ve morfolojik sinirlar ile irdelenebilmektedir. Kaymanin ayak kismmin gol tabaninda oldugu
tahmin edilmektedir. Ancak bu tahminin dogrulugunun gol tabaninda yapilacak daha detayli arastiriimalarla
belirlenmesi gerekmektedir.

Yapilan degerlendirmeler sonucunda, kayma mekanizmasinda gol seviyesindeki su hareketliliginin,
ozellikle de son yillarda suyun ¢ekilmesinin, 6nemli bir rol oynadig: diistiniilmektedir. Yariklarin olustugu alan
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bataklik halde iken, son kirk yil i¢inde kurumus ve giintimiizde tarim arazisi olarak kullanilmaya baslanilmistir.
Gol suyunun neden ¢ekildigi (iklim, depremler,insan etkisi) ayri bir arastirma konusudur. Ancak, baslangicta
durayl (stable) olan litolojik tabakalarin iizerinde basing uygulayan bir gol suyu kiitlesi bulunmakta ve bu
tabakalar1 hafif egimli tabana dogru dengede tutmakta iken, suyun cekilmesi, bu basincin kalkmasma ve
dolayistyla denge kuvvetlerinde olumsuz bir degisiklik yaratilmasina neden olmaktadir. Degerlendirmelerimize
gore, bu degisiklik yeryiiziinde gerilim c¢atlaklarmim olusturmasinda birincil derecede rol oynamaktadir.
Sonrasinda ise, yerylizii suyunun c¢atlaklara girmesi, tabakalardaki killi formasyonlarm etkisi ve su
gecirgenliginde olusan degisimler, ¢atlaklarin giderek bilylimesine ve bugiin goriilen boyutlarina ulagmasina
neden olmaktadir. Afyon-Colovasi, Manisa-Alasehir ve Izmir-Odemis’te de oldugu bildirilen benzer yariklarinda
ayni mekanizma ile olusmus oldugu, ancak buralarda gol suyu seviyesindeki diismeler yerine, yer alti su
seviyesindeki diismelerin énemli rol oynadigi ve ayni mekanizma sonucu olustugu diisliniilmektedir. Yerlesim
yerlerinin giivenligi agisindan bu tiir yarik sistemleri binalarin yapim dncesinde ve sonrasinda periyodik olarak
kontrol edilmeli ve gereken yapisal onlemler alinmalidir. Genel olarak konunun agikliga kavusturulmasi
konusundaki ¢alismalar devam etmektedir.

Anahtar Kelimeler: Yeryiizii yariklari, kayma, ¢cokme, Burdur Goli.

INVESTIGATION OF MECHANISMS OF OCCURRENCE OF THE GROUND
CRACKS IN THE AREA SOUTH OF LAKE BURDUR, TURKEY

Yusuf Ates', Kubilay Uysal® and Tevfik ismailov’
! Research and Application Centre for Geothermal Energy, Groundwater and Mineral
Resources, 32260, Isparta, Tiirkiye, yates@sdu.edu.tr,
? Faculty of Engineering and Architecture, Department of Geological Engineering, 32260, Isparta, Tiirkiye,
’Research and Application Centre for Geothermal Energy, Groundwater and
Mineral Resources, 32260, Isparta, Tiirkiye.

Ground cracks have been observed on an old alluvial fan encompassing 9km by 7km in an area south of
the Lake Burdur and about 2km northwest of the city of Burdur. These cracks are located about 1km from the
lake shore, have widths varying 30 to 250cm, and extent 1 to 3m depth. According to people living close by the
area, they appeared after the 1995 Dinar earthquake (Ms=6.1). The segmental crack system continues along a
line extending to 850m, the largest segment being about 100m long. The fact that the cracks are close to a
populated area, where damaging earthquakes occurred in the past, creates an anxiety among the general
population as to the source mechanism(s) of them — particularly if they are related to an yet to come earthquake.
However, an accurate mechanism for their occurrence is yet to be established and discussions on the topic are
ongoing. This study proposes a mechanism of occurrence by focusing on the lithological and morphological
characteristics as well as the role of lake water fluctuations on the stability of the area.

Generally ground cracks occur as a result of tension developing in an area due to various causes (e.g.,
mass material removal in an open-pit mine) and land movements/slides occur in these areas. The movement may
be along a plane, a circular through, or a wedge. The ground cracks in Burdur may appear occurring as a result
of movements along a straight plane, when inspected at a small scale, but when analyzed on maps showing the
complete area, it is evident they represent a circular failure pattern. In fact, they show several concentric circular
patterns. Thus, it is postulated that the linear crack segments observed on surface represent crest of invisible
circular failure plane. It is possible that the tow of the failure plane may be observed at the lake bottom, but that
aspect needs to be verified with further investigations.

In overall evaluation, we envisage that the mechanism of occurrence of ground cracks in Burdur has a
direct link with the water fluctuation in the lake and associated drop in general groundwater levels, specifically
with the fact that there has been significant drop in the level of lake water in the last few decades. The land
which once was a swampy area is now dry and being used for various agricultural activities. The reason for the
drop in the groundwater table and the lake water level (climate, earthquakes, human effect) is subject of other
investigations. However, the drop in the lake water can be seen as analogous to removal of the pressure which
was covering the strata and keeping it stable against the underlying rocks in an overall balance (stable). Thus,
when the pressure caused by overlying water is removed, the system became unstable. Therefore, we suggest this
instability plays a significant and prime role in the mechanism and initiation of the observed ground cracks in the
Burdur area. Following the initiation phase, seepage of surface water into the cracks, the effect of clay
formations and the variability developing in the hydraulic conductivity caused further opening and further
propagation of the cracks extending them to the dimensions observed at the site today.
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The research and investigations on this topic are ongoing. Similar structures are reported to have
occurred in Afyon-Célovasi, Manisa-Alasehir and Izmir-Odemis. The mechanism of occurrence of the those
cracks appears similar to that of Burdur, only that there is no lake water to drop but the groundwater. As a further
note, we think that because they affect public safety, building areas need to be periodically surveyed both prior
and after construction, for potential development of ground cracks such as those in the areas mentioned in this
study.

Key Words: Ground cracks, slope failure, sinking, Lake Burdur.

KAYA KUTLE OZELLIKLERININ KAZILABILIRLIK UZERINDEKI ETKISi:
GUMUSHANE GRANITOYIDi ORNEGIi, GUMUSHANE

Selcuk Alemdagl, Ayberk Kaya' ve Ziilfii Giirocak®
!Jeoloji Miihendisligi Boliimii, Giimiishane Universitesi, 29100, Giimiishane,
Tiirkiye, selcuk@gumushane.edu.tr,

*Jeoloji Miihendisligi Boliimii, Firat Universitesi, 23119, Elazig, Tiirkiye.

Kayalarin kazilabilirlik 6zelliklerini belirlemek amaciyla yapilacak ¢aligmalar kazi maliyeti agismdan
miihendislik projelerinin uygulanabilirligine katki saglamaktadir. Bu ¢alismada, Giimiishane ili yerlesim
alaninda ylizeyleme veren Erken Karbonifer yagli Giimiishane Granitoyidi’nin kaya kiitle ozellikleri ile
kazilabilirligi arasindaki iligkiler incelenmistir. [lk olarak, dort fakli alan segilmis ve bu alanlardaki kaya
kiitleleri ISRM tanimlama kriterleri esas alinarak bozunma derecelerine gore gruplandiriimistir. Bu ¢alismalar
sonucunda 1, 2 ve 3 nolu alandaki kaya kiitlelerinin orta derecede bozunmus, 4 nolu alandaki kaya kiitlesinin ise
tamamen bozunmus kaya smifinda oldugu belirlenmistir. ikinci asamada, siireksizliklerin mithendislik 6zellikleri
ve kaya malzemesinin jeomekanik ozellikleri belirlenmistir. Sonraki agamada, kaya kiitlelerinin RMR, Q ve GSI
degerleri belirlenmis ve kaya kiitleleri Franklin vd. (1971), Kristen (1982), Abdullatif ve Cruden (1983), Pettifer
ve Fookes (1994), Hoek ve Karzulovic (2000), Tsiambaos ve Saroglou (2009) tarafindan 6nerilen kazilabilirlik
siniflandirma sistemlerine gére smiflandirtmistir. Bu siniflamalara gore orta derecede bozunmus kaya kiitleleri
“sokiilebilir” tamamen bozunmus kaya kiitleleri ise “kazilabilir” 6zelliktedir. Son asamada, elde edilen veriler
segilen alanlarda yapilan kazi caligmalari ile denestirilmis ve kazi ¢alismalarinda orta derecede bozunmus kaya
kiitlelerinin hidrolik kiric1 kullamlarak sokiildiigii, tamamen bozunmus kaya kiitlelerinin ise kepge kullanilarak
kazildig1 tespit edilmistir. Kazilabilirlik simiflama sistemleri kullanilarak belirlenen yéntemlerin uygulamada
kullanilan yontemlerle birebir ortiistiigii ve bozunma derecesinin artmastyla kazilmaya karsi gosterilen direncin
azaldig: belirlenmistir.

Anahtar Kelimeler: Bozunma derecesi, Glimiishane Granitoyidi, Kazilabilirlik siniflama sistemleri.

EFFECT OF ROCK MASS PROPERTIES ON THE EXCAVATABILITY:
AN EXAMPLE OF GUMUSHANE GRANITOID, GUMUSHANE

Selcuk Alemdag', Ayberk Kaya' and Ziilfii Giirocak’
'Department of Geology, Giimiishane University,29100, Giimiishane,
Turkey, selcuk@gumushane.edu.tr,

’Department of Geology, Firat University, 23119, Elazig, Turkey.

The studies to determine the excavatability properties of rocks contribute to the applicability of the
engineering project in terms of the cost of excavation. In this study, relationships between rock mass properties
and excavatability of Early Carboniferous aged Giimiishane Granotiod outcropped in the residential area of
Giimiishane were examined. Firstly, four different areas were selected and the rock masses were grouped
according to their degree of weathering based on the description criteria of ISRM. As a result of these studies,
the rock masses in the field-1, field-2 and field-3 were determined as moderately weathered. The weatheing
degree of rock mass in the field-4 was completely weathered. In second stage, properties of discontinuities and
geomechanical of intact rock material were determined. In the next stage, RMR, Q and GSI values of rock
masses were determined and the rock masses were classified according to the excavatability classification
systems suggested by Franklin vd. (1971), Kristen (1982), Abdullatif ve Cruden (1983), Pettifer ve Fookes
(1994), Hoek ve Karzulovic (2000), Tsiambaos ve Saroglou (2009). According to these classifications,

256



64. Turkiye Jeoloji Kurultayi 25-29 Nisan 2011

moderately and completely weathered rock masses were ripping and digging, respectively. In the final stage, the
data obtained from these studies and the excavation works in the selected areas were compared and it was
determined that the moderately weathered rock masses are ripped by using hydraulic breaker, the completely
weathered rock masses are digged by using face shovel. Determined methods using by excavatability
classification systems exactly compatible with the excavation methods used in practice and excavation resistance
decreases increasing the degree of weathering.

Key Words: Degree of weathering, Giimiishane Granitoid, Excavatability classification systems.

BARAJLARDA KULLANILAN JEOFIZIK YONTEMLER

. ) Kiibra Ozcan' ve Fethi Ahmet Yiiksel’
!Istanbul Universitesi, Fen Bilimleri Enst., Beyazit, Istanbul, Tiirkiye, kubraozcan@windowslive.com,
2 [stanbul Universitesi, Miih.Fak., Jeofizik Miih. Bol., 34320, Avcilar, Istanbul, Tiirkiye.

Barajlar eski tarihlerden beri insanlarin su ihtiyaglarinin karsilanmasini, taskinlardan korunmasini,
sulama yapilmasimi saglarlar. 1900’14 yilardan sonra, niifusun artmasi1 ve barajlarin enerji elde etmek igin
kullanilmaya baslanmast ile birlikte, baraj sayisinin artmasi ve yapilacak olan barajlarin boyutlarinin biiylimesini
gerekmektedir. Bu bilyiik sanat yapilarinin giivenligi hem insanlarin can ve mal giivenligi i¢in hem de baraji
yaptiran devlet veya kurulugun maddi kaynaklari i¢in son derece énemlidir. Bundan dolay1 yapilmast s6z konusu
olan bir barajin yer se¢imi, tasarimi ve yapimi siirecinde detayli bir aragtirma yapilmasi ve sonucunda elde
edilecek saglikli veriler lizerine tasarim yapilmast gerekmektedir. Ayrica baraj yapildiktan sonra isletme
stirecinde gerek periyodik Ol¢iimlerinin, gerekse g¢ikan sorunlarin ¢dziimiine yo6nelik itinali ¢alisma yapmak
maliyet ve giivenlik i¢in son derece onemlidir.

Bu c¢alismada barajlarin planlanmasi siirecinde gerekli olan verilerin toplanmasinda ve sunumunda
jeofizik yontemler ele alinacaktir. Ayrica barajlarin igletilmesi stiresinde meydana gelebilecek sorunlarin ve baraj
performansinin degerlendirilmesinde diisiik ve az maliyetli olmasim kullanarak, jeofizik yontemlerle yaklasim
yapilacaktir. Daha sonra Biga Barajinda bir planlama 6rnegi ve Hatay’da Karlisu Goéletinden bir kagak ornegi
degerlendirilecektir.

Anahtar Kelimeler: Karlisu Goleti, Biga Baraji, jeofizik, Rezistivite, Sizinti, Planlama.

THE GOPHYSICS METHODS OF THE DAM INVESTIGATIONS

Kiibra Ozcan' and Fethi Ahmet Yiiksel®
Hstanbul Universitesi, Fen Bilimleri Enst., Beyazt, Istanbul, T tirkiye, kubrao;can@windowslive. com,
2 Jstanbul Universitesi, Miih.Fak., Jeofizik Miih. Bol., 34320, Avcilar, Istanbul, Tiirkiye.

The Dams have provided people for floading, and supporting for watering need since antique times.
after 1900's Increasing in the population increasing and the introduction of dams for energy, along with the
increasing number of dams and growth of the size of the dams is required. These large structures, are very
important both for safety and security of life and property of people is extremely important at the same time they
are very necessary for a country’s financial resources. Therefore, there is a dam made site selection, design,
construction and operation of the process to be obtained as a result of a detailed investigation and design on
health data needs to be done. In addition it is very necessary to observe and record the data continously after
building a dam for many years

In this study, the dams are necessary in the process of planning the geophysical data collection methods
will be discussed. In addition, the problems that may occur during operation of dams and performance evaluation
of the dam will be lower and less costly approach to geophysical methods. Later, a dam in the Biga example of
the planning instance and will be evaluated on a leakage of Karlisu géleti Hatay.

Key Words: Karlisu Géleti, Biga dam, Geophysics, Resistivity, Leakage, Planning.
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TORAK VE TEMEL ARAYUZUNDEKI STRESS DAVRANISI

Sofyan Younis ve Ahmed Kashmolah
Musul Universitesi, Miihendsilik Koleji, Insaat Boliimii, sofyanl975@yahoo.com.

Toprak-temel arayiizii kesme stress parametreleri direk kesme testi sonlu elemanlar modeli ile
incelenmistir. Model beton-kil arayiiziiniin stress deformasyon davranigini tespit etmek ve beton-kil arayiiziinde
toragim ozelliginin kesme stresine etkisini gozlemlemek igin yaptmistir. FE ¢alismasi sonuglari direk kesme testi
sirasinda olusan alan degistirmeden dolay1 7% stress artis1 oldugunu ve kil 6zelliklerinin toprak-temel arayiizii
analizlerinde g6z ardi1 edilemeyecigini gostermektedir.

Istinat duvarlari, gomiilii menfezler ve kaziklar gibi jeoteknik yapilarm tasariminda toprak-temel
stirtiinme agisinin tespitinde ve bazi durumlarda ara yiiz tepkisi yapict modellemesinin parametrelerinin
tespitinde ara yiiz testleri kullamilmistir. Bir ¢ok arasgtirmaci tarafindan toprak-yapi ara yiizii davranisi tizerine
data elde etmek i¢in sistamatik ¢abalar sarfetmislerdir.

Bir kapaginda beton 6rnegi yer alan az degistirilmis direk kesme kutusu kullanarak deneysel testler
yapilmistir. Bir ¢ok durumda toprak 6rnegi zemine oturtulmus beton 6rnegine karsilik hazirlanmistir. Testler ilk
once tipik olarak normal basingtan istenen basinca ulagincaya artarak uygulanmustir, sonra ara yiizii normal sabit
stresten maximum 12,5 mm lik yer degistirmeyle stress altinda kesilmistir.

Bu calismada kullanilan malzeme ozellikleri bir ¢ok killi topragin arastirmasindan tiiretilmistir.
Kullanilan kilin geg¢irgenligi | mm/giin’ diir. Ara yiiz gecirgenligi nétiir olarak alinmistir, ¢iinkiii ara yiiz
etrafindaki toprakta akisi etkilmemelidir. Bu ara yiiziin ne gegirgen olmayan bir malzeme ne de drenaj gibi
caligmamasi anlamina gelmektedir.

Kil malzemesi igin se¢ilen malzeme modeli Mohr-Coulomb modeli ve malzeme tipi ise drene olmayan
tiptedir. Mohr-Coulomb modeli mitkemmel plastisiteye sahip modeldir. Plastisite ise geri doiisii olmayan
deformasyon ile iligkilidir.

Direk kesme kutusu kesmeyi temsil etme ve ara yiiz malzemesinin roliinii tespit etmek i¢in
modellenmistir. Direk kesme kutusu ara yiiz malzemelerinin kesme stress parameterelerini ve kesme sirasinda
topragin stress deformasyonu davranisini analiz etmeyi saglamaktadir. Model sonuglart Metehan (1996) nin
deneysel direk kesme test sonuglar ile paraleldir. FE ¢alismas1 kesme yiikii altinda 1% lik deformasyondan
sonra stress ratosyonu gostermistir. Stres rotasyonu 4% deformasyona kadar devam etmistir, fakat 4%
deformasyondan sonra rotasyon goriilmemistir. Direk kesme testi sirasinda alan degisimi toprak-beton ara
yiiziiniin kesme stresini etkilemektedir.. Gergek direk kesme testi modelinin kesme stresi 80.0 kN/m”’ dir, ve
alan degisimini 5nemsemeyen ikinci modelin kesme stresi 85.0 kN/m”’dir.

Anahtar Kelimeler: Sonlu elemanlar, stres, toprak-temel ara yiizii, direk kesme, Mohr-Coulomb modeli,
deformasyon, killi toprak.

STRESS BEHAVIOR AT THE SOIL-FOUNDATION INTERFACE

Sofyan Younis and Ahmed Kashmolah
University of Mosul, College of Engineering, Civil Department, sofyanl975@yahoo.com.

The shear stress parameters of the soil- foundation interfaces were analyzed by Finite Element
modeling of direct shear test. The model is used to determine the stress deformation behavior of clay-concrete
interfaces, and to observe influence of soil property to shear stress at the clay concrete interface. The results of
the FE study showed that there is about seven percent stress increment due to the area change during the direct
shear test and clay characteristics can not be ignored for soil-foundation interface analysis.

Most often, interface tests were performed to determine the soil-to- foundation friction angle for design
of geotechnical structures, such as retaining walls, buried culverts, piles, etc., and in some cases, for the
determination of parameters for constitutive modeling of interface response. Early systematic efforts to obtain
data on the behavior of soil-to-structure interfaces were carried out by many researchers.

The experimental tests were performed using a slightly modified Direct Shear Box in which a concrete
specimen occupied one of the halves of the shear box. In most cases, the soil sample was prepared against a
concrete specimen situated at the bottom. The tests were typically performed by first increasing the normal
pressure to a desired value, then shearing the interface under constant normal stress to a maximum displacement
of about 12.5 mm.
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The material properties used in this study are derived from soil investigation for many types of clayey
soil. Permeability of the clay is used as 1 mm/day. The interface permeability is taken as neutral, because the
interface should not influence the flow in the surrounding soil. This means that the interface is neither works as a
drain nor an impermeable material.

The material model selected for the clay material is Mohr-Coulomb model and the material type is
undrained. The Mohr-Coulomb model is a model of perfect plasticity. Plasticity is associated with the
development of irreversible strains.

Direct shear box is modeled to represent the shearing and to determine the role of interface material.
The direct shear box model provides to analyze the shear stress parameters for the interface elements, and the
stress deformation behavior of the soil during the shearing. The results of the models are in accordance with
Metehan’s (1996) experimental direct shear test results. The FE study showed that stress rotation starts after the
1% strain under shear load. Stress rotation continues up to 4% strain, however stress rotation is not observed
after the 4% strain level. The area change during the direct shear test affects the shear stress of the soil-concrete
interface. The shear stress of the real direct shear test model is 80.0 kKN/m?, and the shear stress of the second
model that ignores the area change is 85.0 kN/m”.

Key Words: finite element, stress, soil-foundation interface, direct shear, Mohr-Coulomb model, deformation,
clay soil.
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KOCAE_Li TRiYASI ERKEN LADINIYEN BiRIMLERINDE SHASTASAURIDAE
FAMILYASINDA YENI BiR ICHTHYOSAURUS BULGUSUNA ILISKIN ON
VERILER

Gloria H. Mouangal, Martin P. Sanderl, Ali Murat Kili¢ 2,

Hans Hagdorn3 ve Cemal Giinciioglu4
! Bonn Universitesi Jeoloji Enstitiisii
’Balikesir Universitesi Jeoloji Miih. Béliimii
3 Muschelkalkmuseum Ingelfingen,
‘ODTU Jeoloji Miih. Bil.

“Kocaeli Triyas1”, ad1 uluslararast literatiire girmis, transgresif ve onu izleyen regresif denizel birimlerle
temsil edilen ve yas1 ve stratigrafisi oldukga iyi bilinen bir istifi igerir. Bu istifte Alt Ladiniyen ¢okelleri altta
krem-beyaz renkli, kiigiik yumrulu, bol marn tabakali ve bol fosilli (ammonitli) kiregtaslari, bunlarim tizerinde ise
bol yumrulu, gri renkli killi kiregtaslart (Ubeyli Formasyonu; Kilig, 2004) ile temsil edilir.

2007 yilinda Gebze-Dil Iskelesi tren yolu yarmasinda yapilan kesit ¢aligmasinda; Ubeyli formasyonuna
ait Kazmali-Kus¢a iiyelerinin gegisine karsilik gelen bir seviyeden derledigimiz 6rneklerde Shastasauridae
ailesinden, iri (8-9 m uzunlukta) bir pelajik Ichthyosaurus’a ait ii¢ pelvis kemigi kalintis1 bulunmustur.
Buluntularin bazi 6zellikleri (ischium) Cymbospondylus petrinus’a benzerlik gosterirken diger bazi ozellikleri
(pubisde obturator foremenin yoklugu) Shastasaurus osmonti ve Besanosaurus leptorhynchus ile uyusmaktadir.
Bu nedenle, buluntu bu asamada sadece familya mertebesinde tanimlanabilmektadir. Buluntunun Erken
Ladiniyen yast aym seviyeden saBlanan Protrachyceras sp. cf. P. anatolicum Toula 1898 ile de
denetlenmektedir. I¢inde yer aldigi birimin yast dikkate alinirsa buluntunun heniiz tanimlanmamis bir cinse ait
olmasi soz konusudur. Alpin kusakta sadece Orta Avrupada Muschelkalk ve Monte San Giorgio faunalarinda
tesbit edilmis olan bu canli Ulkemizde ilk kez tanmimlanmaktadr.

Anahtar Kelimeler: Kocaeli-Diliskelesi, Erken Ladiniyen, Ichthiyosaurus.

Deginilen Belgeler
Kilic, A. M., 2004, Kocaeli Triyas: Konodontlarinin Multielement Taksonomileri. Cumhuriyet Univ., Doktora
Tezi, 170 s (yayinlanmamis).

PRELIMINARY DATA ON THE FINDING OF A NEW ICHTHYOSAURUS
(FAMILY SHASTASAURIDAE) FROM THE LOWER LADINIAN OF
KOCAELI TRIASSIC

Gloria H. Mouangal, Martin P. Sander‘, Ali Murat Kili¢ 2,

Hans Ha)gdorn3 and Cemal Giinciioglu4
Bonn Univ. Geol. Institute,
Balikesir Univ. Dept. Geological Eng.,
3 Muschelkalkmuseum Ingelfingen,
‘METU Dept. Geological Eng.

Kocaeli Triassic is an internationally recognized unit with relatively well-known stratigraphy and ages
representing a transgressive series followed by a regression. The lower Ladinian sediments (Ubeyli Formation;
Kilig, 2004) in this unit consist of beige-white colored, fossiliferous (ammonite-rich) nodular limestones with
marl interlayers, followed by gray clayey limestones with nodules.

During our fieldwork in 2007 on the cuttings Gebze-Dil [skelesi railway we found at the transitional
beds of Kazmali and Kusca members three pelvic bone fragments of a large (8-9 m) Ichthyosaurus that belongs
to the family Shastasauridae. A definite assignment to a genus was not possible, because the ischium shows
characteristic features of the genus Cymbospondylus petrinus, whereas the pubis lacks the characteristic enclosed
obturator foramen and show features of the genera Shastasaurus osmonti and Besanosaurus leptorhynchus. The
early Ladinian age of the associated sediments is confirmed by the finding of Protrachyceras sp. cf. P.
anatolicum Toula 1898. Considering this age data, the new finding must belong to an undescribed genus. Similar
findings within the Alpine realm have been reported yet from Muschelkalk and Monte San Giorgio faunas in
Central Europe but is the first discovery in Turkey and surroundings.
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LIYAS-ERKEN DOGGER DONEMINDE TAVAS NAPI’NDA MEYDANA GELEN
PLATFORM BOGULMA OLAYININ ESKi OKYANUSAL ONEMI, BATI
TOROSLAR, GB TURKIYE: PALEONTOLOJIK VE SEDIMENTOLOJIK

YAKLASIMLAR
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Likya Naplar’min bir pargasi olan Tavas Napi, Menderes Masifi ve Beydaglar1 Otoktonu arasinda yer
almaktadir. Tavas Napi, Paleozoyik ve Eosen zaman araliginda ¢cokelmis karbonat, klastik, ¢ort ve az oranda
volkanik kayaglardan olusgan istifleri icerir. Kizilca Kasabasi civarinda iki stratigrafik kesit (Tavas Ilgesi’nin
GD’sunda yer alan Kizilca ve Kizilca-kuzey OSK lar1) iizerinde detayli ¢aligmalar yapilmigtir. Tavas Napi’nda
Agacli formasyonu’nun {ist seviyesinin ve Babadag formasyonu’nun alt seviyesinin yasini tespit etmek i¢in fosil
igerikleri (bentik Foraminifera ve Radyolarya) ve fasiyes 6zellikleri incelenmigtir. Elde edilen veriler sonucunda,
Liyas ve Dogger zaman araliginda karbonat platformunda meydana gelen bogulma olaymin mekanizmasi
yorumlanmustir. \

120m kalmliga sahip Kizilca OSK’sinn alt kesimlerinde Hettanjiyen-Pliyensbahiyen yas araliginda bol
miktarda bentik Foraminifera ve Alg igeren platform karbonatlari bulunur. Kesitin iist kesimlerine dogru
Pliyensbahiyen’de bogulma olaymin basladigini gésteren bazi Ammonitler ve Belemnitleri iceren bresik
kiregtaglar1 yer almaktadir. Platform karbonatlari ve onlar iizerleyen pelajik istifler arasinda Neptiiniyen
Dayklari gozlenmistir. Bu dayklar, genellikle K110-140 ve K220-300 ydnelimlere, Scm-2m arasinda degisen
agikliklara ve platform karbonatlarindan asag: dogru sokulan 20-40m arasinda degisen uzunluklara sahiptirler.
Bu seviyelerin hemen iizerinde 80cm kalinliginda siyah seyller bulunur. Bu seyller, olasilikla erken Toarsiyen
yaghdir ve global ‘‘Toarsiyen Okyanusal Anoksik Olay1’’na karsilik gelirler. Siyah seyller, kirmizi renkli,
Radyolarya igeren ¢ort ve silisli camurtaslar: tarafindan iizerlenirler. Erken—orta Aaleniyen Radyolarya toplulugu
ilk olarak ¢ort ve gamurtag: ardalanmasindan olusan birimlerden elde edilmistir. Platformun bogulmasindan
sonra tabakali ¢ort ¢okelimi Radyolarya igerigine bagl olarak gec Aaleniyen’de baglamigtir. Erken—gec
Bajosiyen ve enge¢ Bajosiyen—erken Batoniyen Radyolarya topluluklart ¢6rt-camurtasi ardalanmasi ve
camurtasi-silisfiye camurtas: arakatkili ¢ort litolojilerinden elde edilmistir. Kizilca OSK’sina benzer olarak, 34m
kalinhiga sahip Kizilca-kuzey OSK’s1 Radyolarya topluluklarindan elde edilen yas verilerine baglt olarak geg
Aaleniyen yash pelajik kiregtasi, ¢ort ve gamurtasi ardalanmasi ve erken—orta Bajosiyen yasli ¢ort ve camurtasi
ardalanmasini igerir.

Bu veriler, Tavas Napi’'nda Hettanjiyen ve erken Batoniyen zaman araliginda bogulma olayinin biiyiik
bir ¢okelme boslugu olmadan meydana geldigini gostermektedir. Bu olay, mekanizma, fasiyes 6zellikleri ve fosil
topluluklar bakimindan Avrupa’da es zamanli meydana gelen bogulma olaylari ile yakin benzerlikler gosterir.
Dolayistyla, bu ¢alisma diinyanin Jura eskicografyasi ile Tavas Napt’nin karsilastirmasina katki saglamaktadir.

Anahtar Kelimeler: Jura, Bentik Foraminifera, Radyolarya, Bogulma olayi, Tavas Napu.
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PALEOCEANOGRAPHIC SIGNIFICANCE OF A PLATFORM DROWNING EVENT
IN THE LIASSIC-EARLY DOGGER OF THE TAVAS NAPPE, WESTERN
TAURIDES, SW TURKEY: PALEONTOLOGICAL AND SEDIMENTOLOGICAL
APPROACHES

Havva Soycan', Ugur Kagan Tekin”, ismail Omer Yilmaz’,
Kemal Erdoganl, Nesat Konak' and Faruk Ocakoglu4

IGeological Research Department, General Directorate of Mineral Research and Exploration, 06800,
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Department of Geological Engineering, Middle East Technical University, 06531, Ankara, Turkey,
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The Tavas Nappe as part of the Lycian Nappes is situated between Menderes Massif and Beydaglari
Autochthonous. It is composed of carbonate, clastic and chert successions with minor amount of volcanics of
Paleozoic to Eocene age. Detailed studies have been performed on two stratigraphic sections (the Kizilca and the
Kizilca-north measured stratigraphic sections at the SE of Tavas town), near the Kizilca village. The fossil
contents (benthic Foraminifera and Radiolaria) and facies characteristics are analyzed for obtaining the age for
upper part of the Agagli formation and lower part of the Babadag formation in the Tavas nappe. Based on the
results, mechanism of the drowning of carbonate platform during Liassic and Dogger time interval was
interpreted.

Basal part of the Kizilca measured stratigraphic section with a total of 120 meters thickness is
represented by platform carbonates with abundant benthic Foraminifera and Algae of Hettangian to
Pliensbachian age. Towards the upper part of the section, occurrence of brecciated limestones with some
Ammonites and Belemnites reveals that drowning events started at the Pliensbachian. At the contact between
platform carbonates and overlying pelagic succession, presence of Neptunian Dykes penetrating down into the
platform carbonates is recognized. They generally display N110-140 and N220-300 bearings, separations
ranging between Scm-2m and lengths between 20-40m. Just over the contact, an 80cm thick black shale interval
took place in the section. It is probably early Toarcian in age and corresponds to global “Toarcian Oceanic
Anoxic Event”. This black shale is overlain by red radiolarian succession. The first radiolarian assemblages of
early to middle Aalenian age were obtained from overlying units characterized by chert and mudstone
alternation. Just after the drowning of the platform, ribbon chert sedimentation began in the late Aalenian based
on radiolarians. Successively, early to late Bajocian and latest Bajocian—early Bathonian radiolarian assemblages
are obtained from overlying chert and mudstone alternation and chert with mudstone/silicified mudstone
lithologies. Similar to the Kizilca section, the Kizilca-north measured stratigraphic section with a total of 34
meters thickness includes successively pelagic limestones, chert and mudstone alternation of late Aalenian age,
chert and mudstone alternation of early to middle Bajocian age based on radiolarian biostratigraphy.

All these observations reveal that a continuous stratigraphy tracking the drowning event without a big
gap from Hettangian to early Bathonian was recorded in the Tavas Nappe. This drowning event has close
similarities with coeval events in Europe in terms of mechanism, facies characteristics, and fossil assemblages.
Therefore, this study can help for correlation of the Tavas Nappe with the Jurassic paleogeograpy of the world.

Key Words: Jurassic, Benthic Foraminifera, Radiolaria, Drowning event, the Tavas Nappe.

BOROD HAVZASI (KB ROMANYA) SANTONiYEN-MASTlgiHTiyEI:J RUDIST
TOPLULUKLARI: BIYOSTRATIGRAFIK VE BIYOCOGRAFIK ONEM

Liana Sasaran' ve Sacit Ozer’
'Babes-Bolyai University, Department of Geology, Str, M Kogalniceanu nr. 1, 400084 Cluj-Napoca, Romanya,
’Dokuz Eyliil Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii, Tinaztepe Kampusu,
Buca, TR-35160 Izmir, Tiirkiye.

Ust Kretase silisiklastik-karbonat karigimi istifler Borod Havzas giineydogusunda, Valea Neagra Koyt
yakininda genis dagilimlar sunar ve cakiltaslari, mikrogakiltaslar1 ve biyoklastik kumtaglariyla ardalanmali
rudistli kiregtaslarindan yapilidir. Bu istifler, tabanda erozyonal bir yiizeyle Jura kayalari iizerine uyumsuzlukla
oturur ve iistten Sarmasiyen marnlarryla ortiiliir.
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Romanya’daki Ust Kretase istifleri i¢in biyostratigrafik 6nemi olan iki rudist toplulugu ayirtlanmustir;
alttan iste dogru Santoniyen-erken Kampaniyen yasini isaret eden hippuritid ve ge¢ Kampaniyen-erken
Mastrihtiyen yasini veren radiolitid lithosomlari. Dikey kavki gelisimi gosteren ve alt kavki uzunlugu 40 cm ye
kadar ulasan hippuritid bireyleri ¢ogunlukla yasam konumda bulunmustur. Hippuritidler istifin alt béliimiinde
yigisimlar olusturur ve bu 6zelligiyle komsu fasiyeslerden ayrilirlar. Radiolitler ise istifin st bolimiinde
baskindirlar ve oldukea gesitli ve dikey kavk gelisimi gosteren bireylerle temsil edilirler. Hippurites, Vaccinites,
Plagioptychus, Radiolites, Praeradiolites, Favus, Miseia, Gorjanovicia, Joufia ve Colveraia cinslerine ait 25 tiir
tammlanmustir. Favus antei, Miseia bilacunosa, Miseia pajaudi, Gorjanovicia polsaki ve Gorjanovicia costata
tiirleri Borod Havzasi’nda ilk kez tantmlanmustir.

Tanimlanan rudist topluluklarinin  biyocografik verileri, Borod Havzasi’nin Santoniyen-erken
Mastrihtiyen siirecinde iki farkli biyocografik bolgeyle baglantili oldugunu ortaya koyar. Bu baglantilar,
Santoniyen-erken Kampaniyen’de Gosau bélgesiyle, geg¢ Kampaniyen-erken Mastrihtiyen’de ise Akdeniz
Tetisi’nin orta ve dogu astbolgeleriyle gerceklesmistir.

Anahtar Kelimeler: Rudist (bivalvia), Ust Kretase, biyostratigrafi, biyocografya, Romanya.

"Bu ¢alisma, POSDRU 89/1.5/S/60189 of ESF nolu proje ¢ergevesinde “the Sectoral Operational Programme for
Human Resources Development 2007-2013 tarafindan finansal olarak desteklenmektedir.

SANTONIAN-MAASTRICHTIAN RUDIST ASSEMBLAGES OF BOROD AREA (NW
ROMANIA): BIOSTRATIGRAPHIC AND BIOGEOGRAPHIC SIGNIFICANCE

Liana Sasaran' and Sacit Ozer’
IBabe;—Bolyai University, Faculty of Biology-Geology, Department of Geology,
M. Kogalniceanu 1, 400084 Cluj-Napoca, Romania,
’Dokuz Eyliil University, Engineering Faculty, Department of Geological Engineering, Ti inaztepe Campus,
Buca, TR-35160 Izmir, Turkey.

The Upper Cretaceous mixed siliciclastic-carbonate sequences widely exposed in the southeastern of
Borod Basin, close to the Valea Neagra village, and consists of conglomerates, microconglomerates and
bioclastic sandstones interbedded with rudist-bearing limestones. These sequences rest unconformably on the
Jurassic deposits by an erosional surface at the bottom, and cover by Sarmatian marls at the top.

Two rudist assemblages showing a biostratigraphic importance for the Romanian Upper Cretaceous
successions, are distinguished, from bottom to top, hippuritid and radiolitid lithosomes indicating Santonian-early
Campanian and late Campanian—early Maastrichtian age, respectively. The elevator hippuritids, which their
lower valves reach up 40 cm length, can be generally found in growth position. They form bioconstructions in the
lower part of the succession, clearly differentiated from the neighbouring facies types. The radiolitids present a
wide diversity of the elevator species, which are dominantly observed in the top section. 25 rudists species
belonging to the genera Hippurites, Vaccinites, Plagioptychus, Radiolites, Praeradiolites, Favus, Miseia,
Gorjanovicia, Joufia and Colveraia, have been identified. Species of Favus antei, Miseia bilacunosa, Miseia
pajaudi, Gorjanovicia polsaki and Gorjanovicia costata are mentioned for the first time in the Borod Basin.

Biogeographic data of the determined rudist assemblages reveals that the Borod Basin was connected
with two different biogeographic provinces during the Santonian-early Maastrichtian time. This relation was
realized with Gosau province in the Santonian-early Campanian, but with central and eastern subprovinces of
Mediterranean Tethys in the late Campanian-early Maastrichtian time.

Key Words: rudist (bivalvia), Upper Cretaceous, biostratigraphy, biogeography, Romania.

This study is financially supported by the Sectoral Operational Programme for Human Resources Development
2007-2013, under the project number POSDRU 89/1.5/5/60189 of ESF.
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KOCALI KARMASIGI (GD ANADOLU) PELAJIK COKELLERININ
RADYOLARYA TOPLULUKLARI, GEC TRiYAS YASLI VOLKANIK
KAYACLARININ JEOKIMYASI VE DIGER TOROS BiRIMLERI iLE

KARSILASTIRILMASI

U. Kagan Tekin', Yavuz Bedi’, Elif Varol', Seda Uzuncimen',
Dogan Perincek’ ve Metin Beyazpiring:2
! Hacettepe Universitesi, Jeoloji Miihendisligi Boliimii, 06800 Beytepe, Ankara, uktekin@hacettepe.edu.tr,
? Maden Tetkik ve Arama Genel Miidiirliigii, Jeoloji Etiidleri Dairesi, 06520 Cankaya, Ankara,
* Canakkale Onsekiz Mart Universitesi, Jeoloji Miihendisligi Béliimii, Terzioglu Yerleskesi, 17020 Canakkale.

Kogali Karmasigi, Giineydogu Anadolu bolgesinde yiizlek vermektedir ve yaygin olarak ¢ort, seyl,
¢ortlii kirectast, kirectasi, dolomit, bazik volkanitler, serpantinit vb. kaya tiirlerini icermektedir. Onceki
caligmalarda, Adiyaman civarinda, bu karmasik Tarasa, Konak ve Kale formasyonlari’na ayrilmistir. Bu
calismada bu formasyonlar sirastyla Tarasa birimi, Konak birimi ve Kale ofiyoliti olarak isimlendirilmistir.

Bu ¢alisma kapsaminda Kogali Karmagigi’nin Tarasa ve Konak birimleri’nde yer alan pelajik ¢okellerin
Radyolarya faunalarinin ortaya ¢ikarilmasi, bu faunalarin yas konaklarmin tespit edilmesi ve bu c¢okellerle
birlikte yer alan bazik volkanik kayaclarn mineralojik, petrografik ve jeokimyasal ozelliklerinin ortaya
¢ikarilmast amaglanmistir. Bu amag dogrultusunda Adiyaman ili kuzeyi ve kuzeydogusu, Cermik ilcesi batisi ve
Ergani Ilgesi kuzeydogusu, Hazro {lgesi kuzeybatisi olmak iizere ii¢ ayri bolgede 24 adet Sl¢iilii stratigrafik kesit
boyunca ornekler derlenmistir. Bu kesitlerin 20 adetinden tanimlanabilir. Radyolarya faunalari elde edilmistir.
Ayrica bazik volkanik kayaglarin yer aldigi 6 adet 6lgiilii stratigrafik kesit boyunca derlenen orneklerin
mineralojik, petrografik ve jeokimyasal 6zellikleri incelenmistir.

Olgiilen detayh stratigrafik kesitler ile yakin cevrelerinden toplam 265 adet 6rnek derlenmistir. Bu
orneklerden 164 adeti Radyolarya faunalarinin tayini igin derlenmistir ve bu &rneklerin 86 adetinden 134
Radyolarya cinsine ait 286 takson tayin edilmistir. Elde edilen verilere bagh olarak Kogali Karmasi1g1’min Konak
ve Tarasa birimleri’nde pelajik ¢okelimin orta Karniyen (erken Geg Triyas) — Senomaniyen (erken Geg Kretase)
zaman aralifinda devam ettigi ortaya ¢ikmustir. Cahigilan 6lgiilii stratigrafik kesitlerden Erken Jura ve enerken
Orta Jura (Aaleniyen) yash Radyolarya faunalar: elde edilemediginden, bu donemdeki ¢okelim sekli ile ilgili
veriler elde edilememistir. Kogali Karmasigi’nin yer aldig1 havza Bajosiyen’de (Orta Jura) derinlesmis, tabakalt
cortler yaygin olarak ¢okelmeye baslamis ve karmasik i¢inde tabakali ¢ort olusumu Senomaniyen’e kadar devam
etmistir.

Elde edilen yags verilerine gére, Kogali Karmasigi’nm Konak ve Tarasa birimleri’nde bazik volkanik
faaliyet Geg¢ Triyas donemi boyunca yaygin olarak, Orta Jura- Erken Kretase dénemlerinde ise azalarak devam
etmistir. Calisma kapsaminda derlenen, Geg Triyas yash volkanik kayaglar OIB ve E-MORB karakterli iki farkl
volkanizmanin {iiriinleridir. Volkanik kayaclarm jeokimyasal ozellikleri degerlendirildiginde, c¢alisma
bolgesinden alinan biitiin 6rneklerin okyanus ortasi sirtindan uzakta, bir kenar basende olustuklar: sdylenebilir.
Bu jeokimyasal ozellikleri tasiyan volkanik kayaglarla birlikte yer alan pelajik ¢okellerin yaslarinin orta
Karniyen—Resiyen zaman araliginda olmasma bagh olarak, Kogali Karmagigi'nin olugtufu basen iginde
riftlesmenin orta Karniyen’den daha 6nceki bir dénemde basladig1 sdylenebilir.

Kogali Karmagigi’nin Konak ve Tarasa Birimleri’nin yaygin Geg Triyas-erken Geg Kretase yash pelajik
¢okeller ve Geg Triyas yash bazik volkanik kayaglar icermesine bagl olarak, bu birimler Antalya Naplari’nin
Alakirgay Napr ile denestirilebilir. Tarasa ve Konak birimleri iginde yer alan volkanitler ile Alakirgay Napi’nin
es yash volkanitleri (Karadere Bazaltlar1) karsilastirildiginda, Tarasa ve Konak birimlerindeki volkanik katki
daha fazladir.

Anahtar Kelimeler: Kogali Karmagig, stratigrafi, Radyolarya, Mesozoyik, volkanizma.

RADIOLARIAN ASSEMBLAGES OF PELAGIC DEPOSITS,
GEOCHEMICAL CHARACTERISTICS OF TRIASSIC VOLCANIC
ROCKS FROM THE KOCALI COMPLEX (SE ANATOLIA)
AND ITS CORRELATION WITH THE OTHER TAURIDE UNITS
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The Kogali Complex is widely exposed at the southeast Anatolia and mainly composed of chert, shale,
cherty limestone, limestone, dolomite, basic volcanics, serpantinite etc. In previous studies, the Complex was
subdivided into three formations (the Tarasa, the Konak and the Kale) in Adiyaman region. In this study, these
formations are called as the Tarasa unit, the Konak unit and the Kale ophiolite.

The main aim of this study is to investigate and date the radiolarian faunas of pelagic sediments within
the Tarasa and the Konak units and to determine the mineralogical, petrographical and geochemical
characteristics of the basic volcanic rocks associated to these pelagic sediments. For this purpose, samples have
been collected along the 24 stratigraphic sections located in three different regions (north and northwest of
Adiyaman city, west of Cermik town-northeast of Ergani town and northwest of Hazro town). Determinable
radiolarian faunas have been obtained from 20 of them. In addition to this, mineralogical, petrographical and
geochemical characteristics of basic volcanic rocks have been investigated along 6 stratigraphic sections.

A total of 265 samples have been collected from the stratigraphic sections and their vicinities. Within
these samples, 164 samples have been derived for radiolarian determinations and 286 taxa from the 134 genus
have been determined from 86 productive samples. Based on the radiolarian data, it can be pointed out that
pelagic sedimentation in the Konak and the Tarasa units took place during the middle Carnian (early Late
Triassic)-Cenomanian (early Late Cretaceous) time span. As no radiolarian faunas have been obtained from
Early Jurassic- earliest Middle Jurassic (Aalenian) time span, sedimentation type in this time interval is not clear.
The basin that the Kogali Complex was situated became deeper in Bajocian (Middle Jurassic), due to this fact
bedded chert sedimentation took place from Bajocian to Cenomanian in this basin.

Based on the data obtained from this study, it can be concluded that extensive basic volcanic activities
took place in the Tarasa and the Konak units of the Kogali Complex and less prominent volcanic activities
continued in Middle Jurassic-Early Cretaceous time span. Basic volcanic rocks of Late Triassic age are the
products of OIB and E-MORB-like mantle sources. When the geochemical characteristics of volcanic rocks are
evaluated, it can be suggested that they have formed in marginal basin away from the mid-ocean ridge. As the
formation age of these basic volcanics is middle Carnian-Rhaetian based on the age assignations from associated
pelagic sediments, it is possible to claim that rifting in Kogali Basin started before middle Carnian.

As the Tarasa and the Konak units of the Kogali complex include extensive pelagic sediments of Late
Triassic-early Late Cretacous and extensive basic volcanics of Late Triassic age, it can be suggested that these
units are the equivalent of the Alakircay Nappe of the Antalya Nappes. Volcanic activities occured in the Tarasa
and the Konak units were prominent when compared to activities occured in the Alakircay Nappe.

Key Words: The Kogali Complex, stratigraphy, Radiolaria, Mesozoic, volcanism.

KUSCU VE MACUN Kg")YLERi ARASI, MOLLSUK FAUNASININ
BiYOSTRATIGRAFISI, TEMELLI/POLATLI (GB ANKARA)

Miijde Giirsoy' ve Giiler Taner?
" Tunceli Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi, Tunceli,
mgursoy@tunceli.edu.tr,
? Ankara Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi, Tandogan-Ankara.

Bu calismada, Ankara ili, Polath ilgesi, Temelli beldesine bagh Kuscu ve Macun koyleri arasinda
yiizlek veren birimlerin, Pelecypoda ve Gastropoda sinifina ait 6rneklerle paleontolojik ve biyostratigrafik
ozellikleri arastirilmugtir. Calisma alaninda yiizeyleyen birimler Monsiyen yash Kartal ve Tanesiyen yaslt
Kirkkavak Formasyonlari ile Kuaterner yasli giincel ¢okellerdir. Kirmizi renkli Kartal Formasyonu genelde
cakiltasi, kumtasi ve kumlu marn ardalanmasindan olusur; formasyonun alt sinirt Maestrihtiyen yash Beyobasi
Formasyonu ile iist sinir1 da Tanesiyen yagh Kirkkavak Formasyonu ile uyumludur. Kirkkavak Formasyonu,
tabanda kumlu kirectaglari, boz renkli marnlar ile baslar, boz renkli marn ve kumtas: ardalanmas: seklinde
devam eder; iist kesimlerinde ag¢ik yesil mavimsi marnlar ve seyrek kumtagsi tabakalari ile son bulur.

Gastropoda ve Pelecypoda sinifi 6rnekleri iceren Macun koyii batist ile Kuscu koyii dogusunda yer alan
kumtasi yiizleklerinden alinan 7 adet 6lgiilii stratigrafik kesit sonucu toplam 52 metre kalinlikta istif 6l¢tilmiistiir.
istifte Pelecypoda smifina ait Glycymeris pulvinata Lamarck, Ostrea sakaryensis Stchépinsky, Lucina
prominensis Oppenheim, Lucina (Phacoides) contorta Defrance, Venericardia perezi Bellardi, Crassatella
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excelsa Cossmann, Cardium sp. ile Gastropoda sinifina ait Velates perversus Gmelin, Turritella (Haustator)
oppenheimi Newton, Batillaria diacanthina Cossmann, Cerithium fodicatum Bellardi, Cerithium archiaci Hébert
et Renevier, Cerithium (Gourmya) romeo Bayan, Cerithium (Gourmya) erisii n. sp., Campanile tchihatcheffi
d’Archiac, Odostomia dumasi Cossmann, Dientomochilus boreli Bayan, Semiterebellum marceauxi Deshayes,
Globularia (G.) vapincana d’Orbigny, Cepatia cepacea Lamarck, Cassis (Morionella) harpaeformis Lamarck,
Eovasum frequens Mayer-Eymar, Elenchus sp. olmak iizere toplam 23 tiir saptanmustir. Istifin, alttan tiste kadar
en ¢ok bulunmasi nedeniyle, “Batillaria diacanthina Bolluk Zonu” olarak isimlendirilmesi uygun goriilmiistiir.
Tanimlanan faunanin paleocografik ve stratigrafik yayilimi incelendiginde Tanesiyen ¢agina ait olup, Kirkkavak
Formasyonuna dahil edilmesinin uygun olacag sonucuna varilmistir. Faunanin paleoekolojik 6zelliklerine gore
de ortamin kiy1 fasiyesinde gelistigi ve s1g, sicak bir deniz oldugu saptanmistir.

Anahtar Kelimeler: Paleontoloji, Biyostratigrafi, Gastropoda, Pelecypoda, Monsiyen, Tanesiyen.

BIOSTRATIGRAPHY OF THE MOLLUSCA FAUNA, AREA BETWEEN MACUN
AND KUSCU VILLAGES, TEMELLI/POLATLI (SW ANKARA)

Miijde Giirsoy' and Giiler Taner’
" Tunceli Univers{fesi, Miihendislik Fakiiltesi, Jeoloji Mithendisligi, Tunceli, mgursoy@tunceli.edu.tr,
? Ankara Universitesi, Mithendislik Fakiiltesi, Jeoloji Miihendisligi, Tandogan-Ankara.

The key discussion we will address in the paper is to clarify the stratigraphic positions and
paleontological and biostratigraphic characteristics of the geologic units outcropping between Kugcu and Macun
villages located around Polatli town and Temelli district. To solve the problem, we have examined the patterns
of Pelecypoda and Gastropoda specimen picked up from those. The outcropping geologic units are represented
by Montian-aged Kartal Formation, Kirkkavak Formation of Thanetian age and the Quaternary sediments. Red
colored Kartal Formation consists of pebble-sandstone-sandy marl alternations and lower and upper boundaries
of which are concordant with Maastrichtian-aged Beyobasi formation and Kirkkavak formation of Thanetian
age, respectively. Kirkkavak formation starts with sandy limestones and gray marls at the bottom, passes into
grizzly marls-sandstone alternation at middle section and ends with light green - bluish marls and scattered
sandstone layers at the top.

Seven measured stratigraphic sections from the sandstone exposures at the west of Macun village and
the east of Kuscu village, which contains the Pelecypoda and Gastropoda patterns, reach a total thickness of 52
meters. As a result of field studies, Glycymeris pulvinata, Ostrea sakaryensis, Lucina prominensis, Lucina
(Phacoides) contorta, Venericardia peresi, Crassatella excelsa, Cardium sp. among Pelecypoda forms and
Velates perversus, Turritella (Haustator) oppenheimi, Batilaria diacanthina, Cerithium fodicatum, Cerithium
archiaci, Cerithium (Gourmya) romeo, Cerithium (Gourmaya) erisii n. sp., Campanile tchihatcheffi, Odostomia
dumasi, Dientomochilus boreli, Semiterebellum marceauxi, Globularia (G.) vapincana, Cepatia cepacea, Cassis
(Morionella) harpeaformis, Eovasum frequens, Elenchus sp. of Gastropoda forms have been determined. The
sequence, from bottom to top so much due to the presence of, "Batillaria diacanthina Abundance Zone" was seen
as the appropriate nomenclature. Considering paleogeographic distribution and bio-stratigraphy of described
fauna, it is quite proper to propose that they represent Thanetian age and can be interpreted as belonging to
Kirkkavak formation. Furthermore, the paleoecologic characteristics of the fauna strongly suggests that the
shallow and temperate coastal marine facial conditions were prevalent at the region during that time span.

Key Words: Paleontology, Biostratigraphy, Pelecypoda, Gastropoda, Montian, Thanetian.
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ZAGROS (IRAN) VE GD ANADOLU (TURKIYE) BOLGELERI UST KRETASE
RUDIST FAUNASI: PALEOBIYOCOGRAFIK ONEM

Ahmad Reza Khazaei' ve Sacit Ozer?
'Department of Geology, Faculty of Science, University of Birjand, P. O. Box 97175/615,
Birjand, Iran,arkhazaei@sci.ui.ac.ir,
’Dokuz Eyliil Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii, Tinaztepe Kampusu,
Buca, TR-35160 [zmir, Tiirkiye.

Zagros (GB Iran) ve GD Anadolu bolgelerindeki rudistlere yonelik giincel paleontolojik ¢ahismalarimiz -
stronsiyum izotop analizleri faunal igeriklerinin ve stratigrafik konumlarinin daha iyi anlagilmasina ve aym zaman
Arap platformunun KD ve K kenarinda yer alan bu bolgelere iliskin paleobiyocografik bir yaklagim yapilmasina
olanak saglar.

Caligmalar, Zagros bolgesindeki Tarbur Formasyonu ile GD Anadolu’daki Terbiizek ve Besni
formasyonlarindan derlenen rudist koleksiyonuna dayanir. Zagros ve GD Anadolu bolgeleri rudist faunasi sirasty
Mastrihtiyen ve ge¢ Kampaniyen-orta Matrihtiyen yasini isaret eden baslica Dictyoptychidae, Hippuritidae -
Radiolitidae, ancak seyrek olarak Requiniidae, ailelerine ait tiirler igerir. Iki bolgedeki rudist faunasi yakin
benzerlikler gosterir. Rudist faunasmm, Akdeniz Tetis’indeki diger bolgelerle karsilastinldiginda daha fal
olmasina karsm, ornegin Suriye, Birlesik Arab Emirlikleri, Suudi Arabistan, Umman ve Somali gibi iilkelerde
cografik dagilim gosteren Arap platformuna 6zgii endemik taksalar igerir.

Rudist topluluklar arasinda 6nemli farkliliklarin olmamasi, Kretase sonunda her iki bolgede benzer
ekolojik ve biyolojik kosullarin varligim belirtir. Bu esdegerliligin, rudistlerin Tetis’in bu bolgesindeki cesitliligini
ve dagilimini denetleyen tekdiize iklimsel ve tektonik etkenlerden kaynaklandig: diistiniilmektedir.

Faunal benzerlik, Kretase sonunda bu bolgeler arasinda yakin bir iligkinin oldugunu gosterir. Rudist
faunasinin zaman ve mekan igindeki incelenmesi, GD Anadolu ve Zagros bolgeleri arasinda Mastrihtiyen’de KB
GD yonlii bir go¢ yolunun varligim gosterir. Zagros bolgesi biiyiik bir olasilikla, GD Anadolu ile Arap platformum
diger bolgeleri arasindaki iliskiyi saglayan araci rolii iistlenmisti.

1ahtar Kelimeler: rudist (bivalvia), Ust Kretase, Zagros, GD Anadolu, paleobiyocografya.

THE UPPER CRETACEOUS RUDIST FAUNA OF THE ZAGROS (IRAN) AND SE
ANATOLIA (TURKEY) REGIONS: PALAEOBIOGEOGRAPHIC SIGNIFICANCE

Ahmad Reza Khazaei' and Sacit Ozer’
'Department of Geology, Faculty of Science, University of Birjand, P. O. Box 97175/615, Birjand, Iran,
arkhazaei@sci.ui.ac.ir
’Dokuz Eyliil University, Engineering Faculty, Department of Geological Engineering, Tinaztepe Campus, Buca,
TR-35160 Izmir, T tirkiye,

Our recent palaeontologic studies and strontium isotope data on rudists reveal to better understand the
their faunal composition and stratigraphic position in the Zagros (SW of Iran) and SE Anatolian regions, which
allow also to propose a palacobiogeographic approach between these regions located in the NE and N edge of
the Arabian platform.

Studies based on rudist collection from Tarbur Formation in the Zagros and Terbiizek and Besni
formations in the SE Anatolian regions. The rudist fauna of the Zagros region and SE Anatolia consists mainly
of taxa belonging to the Dictyoptychidae, Hippuritidae and Radiolitidae, but rare Requiniidae, indicating a
Maastrichtian and late Campanian-middle Maastrichtian age, respectively. The rudist fauna shows close
similarities in both regions. Although the rudist fauna is generally poor when compared with those of other
regions of the Mediterranean Tethys, however it contains endemic rudist taxa presenting a geographic
distribution restricted to Arabian platform, e.g. Syria, United Arab Emirates, Saudi Arabia, Oman and Somalia.
Lack of significant differences between the rudist assemblages confirmed the analogous ecological and
biological conditions in both regions at the end of Cretaceous. This equivalency could be happened because of
the uniform controls by climatic and tectonic factors and their effects on the diversity and distribution of rudists
in this part of the Tethyan province.

The faunal resemblance has also leaded us to incidence a close relationship between these regions
through the end of Cretaceous. The study of the rudist fauna in time and space shows that the presence a
migration route was developed in a NW-SE direction during the Maastrichtian time between SE Anatolia and
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Zagros regions. It is very possibly that the Zagros region was taken a intermediary role to allow the relationship
between the SE Anatolia and other regions of the Arabian platform.

Key Words: rudist (bivalvia), Upper Cretaceous, Zagros, SE Anatolia, palaecobiogeography.

MAGARACIK KOYU (ANTAKYA) GEC PLEYISTOSEN
GASTROPODA-BIiVALVIA FAUNASI: PALEOCOGRAFIK-
PALEOEKOLOJIK VE iZOTOPIK YORUMLAR

Seving Kapan-Yesilyurt' ve Ugur Dogan2
!Canakkale Onsekiz Mart Universitesi Miihendislik-Mimarlik Fakiiltesi Jeoloji Miihendisligi Boliimii,
Terzioglu Yerleskesi, Canakkale Tiirkiye, sevinckapan_yesilyurt@hotmail.com,
?Ankara Universitesi Dil ve Tarih Cografya Fakiiltesi Cografya Béliimii, Ankara Tiirkiye.

Antakya ili giiney-giineybatisinda Magaracik koyiindeki farkli seviyelerden alinan Grneklerin
incelenmesi sonucunda Mollusca dalinin Gastropoda sinifina ait; 15 cins, 19 tiir, Bivalvia simnifina ait; 17 cins,
18 tiir tammlanmustir. Yaptirilan ESR (Elektron Spin Rezonans) tarihlendirme deneyleri sonucunda 55000-
77000 yil arasinda dedisen zaman aralifinda yasamis olduklari ortaya ¢ikmistir. Bu 6rneklerin paleocografik
yayilimlar1 ve paleoekolojik ozellikleri incelendiginde, hemen hemen tamaminin Akdeniz kékenli oldugu,
ayni zamanda Atlantik’te; Afrika’nin batt kiyilarinda kuzey-giiney dogrultusunda yayilim gosterdikleri tespit
edilmistir. Ancak bu fauna iginde sadece 2 ornek (Thedoxus sp., Valvata (Cincinna) piscinalis) akarsularda,
Helix (Rhododerma) asemnis, Helix (Helix) pomatias tiirleri ise akarsularda ve karadaki su birikintilerinde
yagayabilen tathisu formlaridir. Sayica olduk¢a fazla miktarda oldugu gozlenen Bivalvia siifina ait; Arca
noae, Mytilaster lineatus, Ostrea edulis, Spisula (S.) subtruncata triangula, Donax (S.) trunculus, Gastropoda
sinifina ait; Bittium reticulatum, Cerithium vulgatum, Columbelle rustica, Nassarius reticulatus, Conus
ventricosus tiirleri tanmimlanmis olup, 6zellikle Donax (S.) trunculus, Spisula (S.) subtruncata triangula tiirleri
Geg Pleyistosen’de Karadeniz’de de yasamis formlardir. Inceleme alaninda da bu 6rneklerin ¢ok fazla sayida
bulunmasi, ayrica Nassarius reticulatus ve Conus ventricosus gibi si§ ve normal denizel tuzlulugu temsil eden
stenohalin formlarin sinirli sayida olmasi, bolgede, Ge¢ Pleyistosen’deki denizin tuzlugunun ¢ok yiiksek
olmadigini ifade eder ki, s6z konusu 6rnekler iizerinde uygulanan Oksijen izotop analiz sonuglar da olduk¢a
diisiik negatif degerler (-6,16 ve -3,24 gibi) gostermektedir.

Arazi gozlemleri, faunanin paleocografik yayilimi, paleoekolojik ozellikleri ve kavkilara uygulanan
izotop analiz sonuglarinin negatif d"®0 ve d"°C degerleri, Geg Pleyistosen’de caligma alaminin, akarsularla
beslenen, diisiik tuzlulukta (acisu), s1g ve kapali bir ortam oldugunu ifade etmektedir.

Anahtar Kelimeler: Geg Pleyistosen, Gastropoda, Bivalvia, Akdeniz, Acisu, Izotop.

LATE PLEISTOCENE GASTROPODA-BIVALVIA FAUNA FROM
MAGARACIK VILLAGE (ANTAKYA) : PALEOGEOGRAPHIC-
PALEOECOLOGICAL AND ISOTOPIC INTERPRETATIONS

Seving Kapan-Yesilyurt1 and Ugur Dogan2
!Canakkale Onsekiz Mart University Engineering-Architecture Faculty Department of Geological
Engineering, Terzioglu Campus, Canakkale Turkey, sevinckapan_yesilyurt@hotmail.com,
Ankara University Faculty of Languages, History and Geography Department of Geography, Ankara,
Turkey.

In this study, we have identified 15 gastropoda taxa which can be grouped into 19 species and 17 bivalvia
taxa that can be assigned to 18 species from the Upper Pleistocene deposits exposing near Magaracik village
(Antakya). According to the ESR (Electron Spine Resonance) dating method which applied to the shells, it is
found that the age of the fauna 55000-77000 years. All these fauna are typical for Mediterranean but can also be
found in Atlantic along the African coast. Among the described taxa only Thedoxus sp., Valvata (Cincinna)
piscinalis, Helix (Rhododerma) asemnis, Helix (Helix) pomatias, live in freshwater environments. Among the
identified taxa bivalvia are represented by Arca noae, Mytilaster lineatus, Ostrea edulis, Spisula (S.)
subtruncata triangula, Donax (S.) trunculus and gastropoda by Bittium reticulatum, Cerithium vulgatum,
Columbella rustica, Nassarius reticulatus, Conus ventricosus. It is already known that some of the these fauna
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such as; Donax (S.) trunculus, Spisula (S.) subtruncata triangula have lived in Black Sea during the Late
Pleistocene. d'*0 and d"*C values which are applied to Bivalvia shells are negative (-6,16 and -3,24) too. This
shows that the salinity of sea was not high during that period.

The field studies, paleoecological characteristics and paleogeographic distribution of fauna and,
negative d'*0 and d"’C values obtained from shells indicate that the area was a brackish lagoon fed by the rivers
during the Late Pleistocene..

Key Words: Late Pleistocene, Gastropoda, Bivalvia, Mediterranean, Brackish-water, Isotope.

GYMNOCODIUM (P1A) CINSININ VE GYMNOCODIACEAE (ELLIOTT)
AILESININ YENIDEN GOZDEN GECIiRiLMESi VE TANIMLANMASI;
GYMNOCODIACEAE AILESININ iKi YENIi CiNSININ BEGUMIA Y. C. VE
GRAHAMELLIOTTICODIUM Y. C. TANIMLANMASI

Tuncer Giiveng
MTA Genel Miidiirliigii Jeoloji Etiitleri Dairesi, Ankara, tuncerg@inet.net.tr.

Gyroporella bellerophontis ROTHPLETZ 1894; Macroporella bellerophontis (ROTHPLETZ) PIA 1912,
Gymnocodium bellerophontis (ROTHPLETZ) PIA 1920 ELLIOTT (1955) tarafindan yeniden gozden gegirilmis
ve ayrica Gymnocodiumgiller y.aile ve Permocalculus y.c.’i tammlamigtir. ELLIOTT (1955)’un ¢aligmasi
Giiney Tetis Korfezi Ust Perm, olasilikla Murgap sonrasi drneklerine dayanmaktadir. Anadolunun farkh eski
cografya bolgelerinden (Giiney Tetis Korfezi, Anadolu Perm Sahanligi ve Ege-Anadolu Kirik Zonu) gelen iki
binin iizerindeki 6rnekler Gymnocodiumgiller’in bazi temel ozelliklerini igerdigi halde, bazi &rnekler temel
yapisal farkliliklar da gostermektedirler.

Bu ornekler bize iki yeni cinsin Begumia y.c., Grahamelliotti y.c. ve ilgili tiirlerinin tanimlanmasina ve
Gymnocodiumgiller ailesinin yeniden tanimlanmasina da olanak saglamistir.

Anahtar Kelimeler: Gymnocodium, Begumia, Grahamelliotticodium, Gymnocodiaceae Anadolu, Perm.

REVISION OF THE GENUS GYMNOCODIUM (PIA) AND THE FAMILY
GYMNOCODIACEAE (ELLIOTT); DESCRIPTION OF TWO NEW GENERA OF
GYMNOCODIACEAE, BEGUMIAN. G., GRAHAMELLIOTTICODIUM N. G.

Tuncer Giiven¢
MTA Genel Miidiirliigii Jeoloji Etiitleri Dairesi, Ankara, tuncerg@inet.net.tr.

Gyroporella bellerophontis ROTHPLETZ 1894 or Macroporella bellerophontis (ROTHPLETZ) PIA
1912, Gymnocodium bellerophontis (ROTHPLETZ) PIA 1920 revised by ELLIOTT 1955 and he created also
the family Gymnocodiaceae and the genus Permocalculus. The work of ELLIOTT is based on the material of the
North Iraq which presents only a part of Upper Permian, probably post Murgabian of Southern Gulf of Tethys.

The abundant material of Anatolia (more then two thousand) from the different paleogeographic regions
(Southern Gulf of Tethys, Anatolian Platform of Permian Tethys and Permian blocks of Aegean-Anatolian
Fracturation Zone) contains many species of Gymnocodiaceae ELLIOTT 1955 with specimens presenting some
characteristics of the genus Gymnocodium with some important structural differences.

This material permits us the descriptions of two new genera Begumia n.g., Grahamelliotticodium n.g.
and related species and also the revision of the family Gymnocodiaceae (ELLIOTT) emend. GUVENC.

Description of another new species found in the Permian of Taurus (Anatolian Platform and Yuvakoy
Well of TPAO) will be published later.

Key Words: Gymnocodium, Begumia n.g., Grahamelliotticodium n.g., Gymnocodiaceae Anatolia,,Permian.
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AMASRA-BARTIN KOMUR HAVZASI TARLAAGZI VE BEDESTEN MEVKIiNDE
NAMURIYEN YASLI KOMUR DAMARLARININ PALINOLOJIK iNCELENMESI

Cagn Yilmaz ve A. Tekimirk
Hema Dogal Enerji Kaynaklart A.S, Amasra-Bartin, cagriyilmaz@hattat.com.tr.

Inceleme alan1 Amasra Komiir Havzasinin kuzeybatisinda bulunan Tarlaagzi ve kuzeydogusunda
bulunan Bedesten mevkiileridir. Havza Karbonifer sonu (Permiyen 6ncesi) Hersiniyen ve Kretese sonrast Alpin
tektonik etkilere maruz kalmigtir. Bélgede komiir damarlarini igeren karbonifer yash birimler diskordans ile
doguda permiyen ve kretase yasli; batida kretase yagh birimler ile ortiilmiistiir. Tarlaagzi mevkii havzann
batisinda bulunan Namuriyen bindirmesinden, Bedesten mevkii ise havzanin kuzeydogusunda bulunan Kuzey
Fayr’ndan etkilenmistir. Her iki faym etkisiyle Namuriyen yash Alacaagzi formasyonu geng birimlerin iizerinde
bulunmaktadir.

Gegmis yillarda palinoloji yontemi kullanilarak damar korelasyonu ve karsilastirma ¢alismalari
yapilmistir. Calismanmm  amacimt  komiir  ornekleri igerisindeki spor-polen varligimin  degerlendirmesi
olusturmaktadir. Bu galisma ise 2006 yilinda sonra agilmis karotlu sondajlardan elde edilen veriler ile ge¢mis
yillarda yapilan arastirmalar1 kapsamaktadir.

Bu ¢ahismada Biilent Agrali’ nmin 1971 yilinda “Amasra Karbonifer Havzast Mikrosporlarinin
Incelenmesi (II1)” adli raporundaki Namuriyen seviyeleri ve yakinlarinda bulunan Namuriyen yash Alacaagzi
formasyonunu kesen karotlu Hema sondajlari ile birlikte incelenmigtir. Calisma kapsaminda Amasra’ da tespit
edilen Namuriyen damarlart incelenmis ve yeni sondajlarla korelasyonu saglanmaya g¢alisiimigtir. Tarlaagzi
bolgesinde Namuriyen seviyeler kesen SJ-22 ve SJ-28 nolu sondajlarinin palinoloji sayim sonuglariyla Hema-20
sondajma ait palinoloji sayim sonuglar1 kiyaslanmistir. Bedesten bolgesinde ise Namuriyen seviyeler kesen SJ-
23 ve SJ-42 sondajlarinin sayim sonuglart Hema-8 sondajina ait sayim sonucuyla kiyaslanarak, korelasyon
yapilmistir.incelemelerde 6zellikle Namuriyen yasim temsil eden Tripartites s.p., Schulzospora s.p., Rotaspora
s.p. ve Procoronaspora s.p. varlik, bolluk ve biraradaliklarinin yaninda Lycospora s.p., Densosporites s.p.
Cyclogranulatisporites s.p. gibi tim Karboniferde gézlemlenen formlarin da varlik, bolluk ve biraradaliklar:
dikkate alinarak kiyaslama yapilmustir.

Bu ¢aligmada amag kdmiiriin palinoloji kullanilarak komiir korelasyonunu gergeklestirmek ve ¢alisma
alaninin palinostratigrafik karakterini ortaya ¢ikarmaktir. Ayrica palinolojinin korelasyon ¢alismalarinda, fay
geometrisinin anlagiimasinda 6nemli bir yardimcer bilim dali oldugunu gostermektir. Bu ¢alismayla, palinoloji
verilerine dayali damar korelasyonu gergeklestirilerek 6nceki ¢calismacilarin verilerine yeni bilgiler eklenecektir.

Anahtar Kelimeler: Amasra-Bartin, Namuriyen, Palinoloji, Korelasyon

THE PALYNOLOGICAL RESEARCH OF NAMURIAN COAL SEAMS IN
TARLAAGZI AND BEDESTEN ZONES IN AMASRA-BARTIN COAL BASIN

Cagn Yilmaz and A. Tekinirk

Hema Dogal Enerji Kaynaklari A.S, Amasra-Bartin, cagriyilmaz@hattat.com.tr

The study area is located northwest of Amasra (Tarlaagzi region) and northeast of Amasra (Bedesten
region) in Amasra Coal Basin. In Amasra Coal Basin was effected by Hercynian Orogeny in late Carboniferous
period (before Permian) and Alpine Orogeny in Cretaceous Period. The units of Carboniferous coal seams were
overlapped with discordant by Permian and Cretaceous units in the east of the basin and by Cretaceous units in
the west of the basin. The Tarlaagzi region was effected by Namurian overthrust in the west of the basin and the
Bedesten region was effected by Kuzey Fault in the northeasth of basin. According to both of fault effects the
Alacaagz: formation aged Namurian was overlaped the younger formations.

In the previous years palynology method was used to make a seam correlation and comparison study.
The aim of this study is the evaluation of spor-pollen existence in the coal seams. The study include the previous
researchment data and the new data from cored boreholes were drilled since 2006.

In this study the Namurian levels were mentioned in the report named “Amasra Karbonifer Havzasi
Mikrosporlarinin incelenmesi (II1)” (1971) by Biilent Agrali and the Hema cored boreholes cut Alacaagzi (aged
Namurian) coal seams near of this levels were examined together. With this study the Namurian seams, which
were determined before, are studied once more to make a correlation between the new boreholes in Amasra. In
the Tarlaagz1 region the Namurian count results of palynology of the SJ-22 and SJ-28 boreholes compared with
the Hema-20 count results. In the Bedesten region SJ-23 and SJ-42 boreholes count results compared with
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Hema-8 and their correlation is done. The Namurian specific forms especially Tripartites s.p., Schulzospora s.p.,
Rotaspora s.p. and Procoronaspora s.p are examined with their abundance,presence and adjoining. In addition
these forms we used abundance,presence and adjoining of some special spores that presence all Carboniferous
Period (such as Lycospora s.p., Densosporites s.p. Cyclogranulatisporites s.p.) in our correlation study.

The aim of this study to make a correlation for coal seams by using palynology method and to bring out
palynostratigraphic character of the study area. In addition to point out the palynological study is an important
discipline for correlation and for figure out fault geometry. Eventually with this study coal seams correlation
follow out by using palynology and provide additional data to ancient studies.

Key Words: Amasra-Bartin, Namurian, Palynology, Correlation.
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No:l, 34116 Vefa—fsranbul, Tiirkiye,
Mersin Universitesi, Miihendislik Fakiiltesi, Jeoloji Mithendisligi Béliimii, 33343 Mezitli-Mersin, Tiirkiye,
"Cekmece Niikleer Arastirma ve Egitim Merkezi (CNAEM), P. K. 1, Atatiirk
Hava Liman, 34149 Istanbul, Tiirkiye,
Adyaman Universitesi, Meslek Yiiksek Okulu, Sondaj Teknolojisi Boliimii 02040 Adiyaman, Tiirkiye,
’Balikesir Universitesi, Miihendislik-Mimarlik Fakiiltesi, Jeoloji Miihendisligi
Boliimii, Cagrs Kampusu 10165, Balikesir, Tiirkiye.

Ilica Koyu (Cesme-Izmir) Yildiz Burnu’nda 2.50 m derinlikte bulunan bir sicak su kaynagi ¢evresinden
derlenmis olan yiizey sedimentlerindeki giincel bentik foraminiferleri belirlemek amact ile 3 farkli dogrultuda
alinmis olan 38 ornek lizerinde yapilan ¢alismada ¢ok sayida Pasifik Okyanusu ve Kizildeniz kokenli bentik
foraminiferlere rastlamlmustir. Bunlar; Nodopthalmidium antillarum (Cushman), Spiroloculina antillarum
d’Orbigny, Triloculina cf. fichteliana d’Orbigny, Euthymonacha polita (Chapman), Coscinospira acicularis
(Batsch), Peneroplis arietinus (Batsch), Amphisorus hemprichii Ehrenberg, Sorites orbiculus Ehrenberg,
Cymbaloporetta plana (Cushman) olarak belirtilebilir. Bu verilerin diginda GB Antalya kiyilarinda gozlenmis
olan Peneroplis arietinus (Batsch), Spiroloculina antillarum d’Orbigny, Triloculina cf. fichteliana d’Orbigny ve
Cymbaloporetta plana (Cushman) bu alanda da yasamini siirdiirmektedir. Yine Tiirkiye kiyilarinda ilk kez
Kusadas1 Koérfezi’nde bulunmus olan Euthymonacha polita (Chapman) Ihica Korfezi’'nde yaygindir. Tiim bu
ozelliklerin disinda GB Pasifik Okyanusu kokenli olan ve Kizildeniz kuzeyinde Akabe Kérfezi’'nde bulunan
Coscinospira acicularis (Batsch) bu alanda yasamini stirdiiren tipik bir gd¢men foraminifer olarak belirtilebilir.
Coscinospira acicularis (Batsch) hem Akdeniz ve hem de Ege Denizi i¢in ilk kayitdir.

Elde edilen bu bulgularin diginda, ¢alisilan bélge icin en onemli 6zellik, deginilen alanin giineyinde
Kusadas1 Korfezi'nde ki deniz i¢i kaynagi g¢evresi ile, kuzey kesimde yer alan Karaburun Yarimadasi KB
kiyilarinda bol miktarda gozlenen Amphistegina lobifera Larsen’ya Ilica Korfezi’nde hig rastlanilmamasidir.

Cahsma kapsaminda rastlanilan renkli foraminifer kavkilarindan bazi Peneroplis planatus (Fichtel ve
Moll) kavkilarinda Si, Mg ve Mo degerleri yiiksek bulunmustur. Ancak bazi ornekleme noktalarindaki
kavkilarda ise Tc, Pa, Ru ve Mo gibi nadir toprak elementlerine rastlaniimistir.

Anahtar Kelimeler: Dogu Ege Denizi, Gé¢men foraminiferler, Ilica Koyu, renkli kavkilar, termal su kaynagi.
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BENTHIC FORAMINIFER-OSTRACOD ASSEMBLAGES OF ILICA COVE
(CESME-IZMIR), PACIFIC AND RED SEA ORIGINATED IMMIGRANT
FORAMINIFERS AND ABNORMAL INDIVIDUALS

Engin Merigl, Niyazi Avsarz, Atike Nazik * , Baki Yokes 4, ipek F. Barut 5,
Mustafa Eryilmaz 5, Erol Kam’, Halim Taskm7, Asiye Bassar1’,
Feyza Dinger®, Ciineyt Bircan’ and Aysun Kaygun7
'Moda Hiiseyin Bey Sokak No: 15/4 34710 Kadikoy-Istanbul, Tiirkiye, barutif@istanbul.edu.tr
2 Cukurova Universitesi, Mithendislik-Mimarlik Fakiiltesi, Jeoloji Miihendisligi
Boliimii, 01330 Balcali-Adana, Tiirkiye,
’Adyaman Universitesi, Teknoloji Fakiiltesi 02040 Adiyaman, Tiirkiye,
“Hali¢ Universitesi, Fen-Edebiyat Fakiiltesi, Molekiiler Biyoloji ve Genetik Béliimii,
Dariilaceze Cad. No.14, 34384 Okmeydani-Istanbul, T tirkiye,
*[stanbul Universitesi Deniz Bilimleri ve Isletmeciligi Enstitiisii, Miiskiile Sokak No: 1,
34116 Vefa-Istanbul, Tiirkiye,
® Mersin Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii, 33343 Mezitli-Mersin, Tiirkiye,
"Cekmece Niikleer Arastirma ve Egitim Merkezi (CNAEM), P. K. 1, Atatiirk
Hava Limani, 34149 Istanbul, T tirkiye,
8Adyaman Universitesi, Meslek Yiiksek Okulu, Sondaj Teknolojisi Boliimii 02040 Adiyaman, Tiirkiye,
’Balikesir Universitesi, Miihendislik-Mimarlik Fakiiltesi, Jeoloji Miihendisligi Béliimii,
Cags Kampusu 10165, Balikesir, Tiirkiye.

The hot water submarine spring which is located at a depth of 2.50 m on Yildiz Cape, Ilica Cove
(Cesme-izmir) was investigated for its recent benthic foraminifer assemblage. 38 surface sediment samples have
been collected on 3 transects. The Pacific Ocean and the Red Sea originated benthic foraminifers were
abundantly observed. The identified species are Nodopthalmidium antillarum (Cushman), Spiroloculina
antillarum d’Orbigny, Triloculina cf. fichteliana d’Orbigny, Futhymonacha polita (Chapman), Coscinospira
acicularis (Batsch), Peneroplis arietinus (Batsch), Amphisorus hemprichii Ehrenberg, Sorites orbiculus
Ehrenberg, Cymbaloporetta plana (Cushman). Beside these species, Peneroplis arietinus (Batsch), Spiroloculina
antillarum d’Orbigny, Triloculina cf. fichteliana d’Orbigny and Cymbaloporetta plana (Cushman) which were
recorded on the SW coasts of Antalya are also found in this region. Futhymonacha polita (Chapman) which was
first recorded in Gulf of Kusadasi is also abundant in Ilica Cove. This observation shows a northward spread of
this species. Coscinospira acicularis (Batsch) is a SW Pacific originated species which is also found in Gulf of
Aqgaba, north of Red Sea. It is a typical immigrant species inhabiting the Ilica Cove. This is the first record of
this species both for the Mediteeranean and Aegean Sea.

Amphistegina lobifera Larsen is abundantly found around the two submarine springs in Gulf of
Kusadasi, which is located on the south of Ilica Cove. It is also recorded on the NW coasts of Karaburun
Peninsula which is north to the study area. However, Amphistegina lobifera Larsen is absent in Ilica Cove, which
constitutes the most important finding of this study.

Si, Mg and Mo concentrations were found to be high in the tests of some of the colored Peneroplis
planatus (Fichtel ve Moll) individuals. But, rare earth elements, such as, Tc, Pa, Ru and Mo were observed in
tests obtained from some sampling points.

Key Words: Alien foraminifera, coloured tests, Eastern Aegean Sea, [lica Bay, Immigrant foraminifers, thermal
spring water.
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MACROPORELLA PIA, 1912 DASIKLADAL KiRECLI ALG CINSININ YENIDEN
GOZDEN GECIRILMESI VE KOCAELI YARIMADASI (AVRANADOLU)
KARBONUNDAN MACROPORELLA VACHARDI N.SP. YENI TURUNUN
TANIMLANMASI

Cengiz Okuyucu ve Tuncer Giiveng
MTA Genel Miidiirliigii Jeoloji Etiitleri Dairesi, Ankara, Tiirkiye, okuyucu@mta.gov.tr.

Macroporella PIA, 1912 cinsi giiniimiize degin Tetis Birinci, Ikinci Zamanlarinda bilinmektedir. Bu
cins altinda tanimlanan pek ¢ok tiir Deloffre ve Ramalho (1971), Sokac ve Niklar (1973), Gusic (1966),
Praturlon ve Radocic (1967), Garnier ve Deloffre (1994), Deloffre (1988) vd. gibi farkl1 ¢alismacilar tarafindan
tartisiimig, Deloffire ve Ramolho (1971), Bassoulet ve dig. (1979) tarafindan yeniden tammlanmis, fakat cins
tanmimun1 anlasilmaz hale getirmislerdir.

Kocaeli Yarimadas: Karbonundan elde edilen 6rnekler bize “orijinal” kalsitlesmeyi ve kismen
kalsitlesmeyi, gévde ve dallarin yapisin1 anlamamiza olanak saglamistir. Cinsin yeniden tanimlanmasinda dal
yapis1 ve diizeni dogal olarak esas alinmis ve bu ¢alisma ile Macroporella cinsi altinda tanimlanan bazi tiirler bu
cins disinda tutulmus ve cinse ait yeni bir tiir Macroporella vachardi n.sp. tanimlanmistir.

Anahtar Kelimeler: Macroporella, Dasiklad alg, Karbonifer, Kocaeli Yarimadasi (Avranadolu)

REVISION OF THE GENUS MACROPORELLA PIA, 1912 AND DESCRIPTION OF
MACROPORELLA VACHARDI N.SP. FROM THE CARBONIFEROUS OF KOCAELI
PENINSULA (EURANATOLIA)

Cengiz Okuyucu ve Tuncer Giiveng
MTA Genel Miidiirliigii Jeoloji Etiitleri Dairesi, Ankara, Tiirkiye, okuyucu@mta.gov.tr.

Up to now, the genus Macroporella PIA, 1912 is known in the Upper Paleozoic and Mesozoic of
Tethys. Many species described under this genus is discussed by different authors, as Deloffre and Ramalho
(1971), Sokac and Niklar (1973), Gusic 81966), Praturlon and Radocic (1967), Garnier and Deloffre (1994),
Deloffre (1988) etc. and “revised” by Deloffrre and Ramolho (1971), Bassoulet et al. (1979), but the revised
definitions made the definition of the genus unclear.

The specimens of Carboniferous of Kocaeli Peninsula permit us to see “original” calcification and
partial recrystallization, structure of the thallus and branches. The revision of the genus based on the structure of
the branches as usual and to exclude some species described under the name of Macroporella, also description of
a new species Macroporella vachardi n.sp.

Key Words: Macroporella, Dacylad algae, Carboniferous, Kocaeli Peninsula (Euranatolia).

INDO-PASIFIK KOKENLI BENTIK FORAMINIFERLERIN DOGU
AKDENIZ’DEKI BASLICA DAGILIM YOLLARI

Engin Meri¢', Baki Yokes?, Niyazi Avsar’, Feyza Dinger?,
Unsal S. Karhan® ve Volkan Demir®
'Moda Hiiseyin Bey Sokak No: 15/4 34710 Kadikoy-Istanbul, Tiirkiye,
Hallc Universitesi, Fen-Edebiyat Fakiiltesi, Molekiiler Biyoloji ve Genetik Boliimii,
Dariilaceze Cad. No.14, 34384 Okmeydani-Istanbul, Tiirkiye, bakiyokes@halic.edu.tr,
*Cukurova Untversztesz Miihendislik-Mimarhik Fakiiltesi, Jeoloji Miihendisligi Béliimii, 01330 Balcali-Adana,
Adzyaman Universitesi, Egitim Fakiiltesi 02040 Adiyaman, T iirkiye,
*Istanbul Universitesi Fen Fakiiltesi Biyoloji Béliimii 34134 Vezneciler Istanbul, Tiirkiye,
SIstanbul Universitesi Deniz Bilimleri ve I;letmecthgz Enstitiisii, Miiskiile
Sokak No:1, 34116 Vefa-Istanbul, Tiirkiye.

Israil (Akdeniz kiyilar1), giiney Tiirkiye, dogu ve bati Ege Denizi kiy1 alanlarinda gergeklestirilmis olan
farkli galismalarda oldukga zengin denilebilecek indo-pasifik ve Kizildeniz kokenli giincel bentik foraminifer
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topluluklari gézlemlenmistir. Yabanci denizel tiirlerin Akdeniz’e girisinde en 6nemli giris kapisi olan Stiveys
Kanali’nin yanisira, gemilerin balast sularin1 Akdeniz kiyilarina bosaltmast da 6nemli bir vektor olusturmaktadir.
Yerel akintilar ise yabanci tiirlerin Akdeniz igerisinde yayilmasinda etkin rol oynamaktadir. Akdeniz’de tespit
edilmis olan Indo-pasifik kokenli foraminifer tiirlerinin ¢ogunlugu dogu Akdeniz kiyilarinda dagihim
gostermektedir. Ancak ozellikle Ege Denizi’nin farkli noktalarinda var olan faylara bagh sicak su ¢ikislar
termofilik tiirlerin daha soguk bolgelere de yayilabilmesine olanak saglamaktadir. Ege kiyilarinda goriilen sicak
veya soguk su ¢ikiglari ile Tirkiye’nin Akdeniz sahillerinde sikga rastlanan karstik kaynaklar bu alanlardaki
bentik foraminifer toplulugunun cins ve tiir ¢esitliligi agisindan zenginlesmesine yol agmaktadir.

Euthymonacha polita (Chapman) Ege Denizi’'nde bulunmus olan Pasifik Okyanusu kokenli bir
foraminiferdir. Kusadas: (Aydin) ve Ilica (Cesme-Izmir) korfezleri ile Karaburun Yarimadast KB kiyilarinda
sikga gozlenmesine karsin Akdeniz’deki varligi konusunda heniiz bir bulgu yoktur. Ilica Korfezi’nde (Cesme-
Izmir) bulunmus olan Coscinospira acicularis (Batsch) gerek Akdeniz ve gerekse Ege Denizi Tiirkiye
kiyilarinda ilk olarak rastlanilmis olan Indo-pasifik kkenli bir diger bentik foraminiferdir. Ayrica, Iskenderun
Korfezi’nde oldukga az sayida bulunmus olan Nodopthalmidium antillarum (Cushman)’un Kusadast Korfezi ile
Ilica Korfezi’ndeki kaynaklar gevresinde bol miktarda gézlenmesi, bu yabanci foraminiferlerin Ege Denizi’nin
farkli derinliklerindeki sicak su kaynaklari ¢evresinde yasam ortami bulduklarini/bulacaklarint ortaya
koymaktadir.

Giiniimiize kadar elde edilmis olan veriler, yabanci foraminifer tiirlerinin Siiveys Kanali’ni takiben
Israil kiyilarina yoneldigi, Liibnan, Suriye ve Giiney Tiirkiye kiyilarini izleyerek dogu Akdeniz’den batiya dogru
ilerledigi diisiincesini desteklemektedir. Israil kiyilarinda Hauerina diversa Cushman, Coscinospira acicularis
(Batsch), Amphisorus hemprichii Ehrenberg, Sorites orbiculus Ehrenberg, Epistomaroides punctatus (Said),
Amphistegina lobifera Larsen, Pararotalia spinigera (Le Calvez), Operculina ammonoides (Gronovius) ve
Heterostegina depressa d’Orbigny’nin bulunusu deginilen dagilim paterninin bir diger kanitidir. Dogu
Akdeniz’deki akintilar g6z 6niine alindiginda, yakin bir gelecekte Borelis sp., Pegidia lacunata McCulloch,
Epistomaroides punctatus (Said) ve Operculina ammonoides (Gronovius) bireylerinin Iskenderun Kérfezi
cevresinde de gozlenebilecegi diistintilebilir.

Elde edilen bulgular yabanct tiirlerin Hatay giineyinden baslayarak Iskenderun Korfezi'ni takiben batiya
dogru ulasmis olduklari, noktasal degisik ekolojik 6zelliklerin varligi nedeniyle belirli alanlarda farkli tiirlerle
yayilim sunduklari, bazilarmin Ege Denizi’nin kuzeyine dogru ilerledigini, baz1 cins ve tiirlerin belirli noktalarda
asgirt gogalma 6zelligine sahip oldugunu ortaya koymustur.

Tiirkiye kiyilarindan batiya dogru olan dagilim yollar: olarak mevcut verilerin 1s18inda, birinin Girit
Adas1 KB’sindan Malta Adast’na ve bir digerinin de Mora Yarimadasi dogu kiyilarini takiben kuzeye yonelip
bati Ege Denizi kiyilarim izleyerek Selanik’e kadar uzandigi soylenebilir. Akdeniz’in giineyinde ise, yabanci
tiirlerin Siiveys Kanali’ndan batiya dogru Misir, Libya ve Tunus kiyilart boyunca ilerleyerek Malta Adasi ve
Sicilya’ya kadar ulastign da disiiniilic. Gerek Amphistegina lobifera Larsen ve gerekse Sorites orbiculus
Ehrenberg’in Malta ve Sicilya’ya kadar bu yolllarla yayilmistir.

Sonug olarak, Suveys Kanali’ndan Akdeniz’e giren yabanci bentik foraminiferlerin de Giiney Anadolu
kiyilan iizerinden Bati Akdeniz ile Ege Denizi, Marmara Denizi, Karadeniz’e yayithm hatlari, Kuvaterner’de
insan ve omurgali canlilarin Anadolu iizerinden Avrupa’ya yayildiklari go¢ yollarma benzer oOzellik
gostermektedir.

Anahtar Kelimeler: Bentik foraminifer, Dagilim yollari, Dogu Akdeniz, Indo-Pasifik.

MAIN DISPERSION ROUTES OF INDO-PACIFIC ORIGINATED BENTHIC
FORAMINIFERS IN THE EASTERN MEDITERRANEAN

Engin Meri¢', Baki Yokes?, Niyazi Avsar’, Feyza Dinger”,
Unsal S. Karhan® and Volkan Demir®

'Moda Hiiseyin Bey Sokak No: 15/4 34710 Kadikoy-Istanbul, Tiirkiye,
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A rich Indo-pacific and Red Sea originated recent benthic foraminifer assemblages have been found on
the coasts of Israel (Mediterranean coast), Southern Turkey and Western Aegean Sea. Suez Canal is the main
door for the entry of the marine alien species to the Mediterranean. On the other hand, the ballast waters
disposed from ships constitutes another important vector. Local currents play an important role in dispersion of
the alien species in the Mediterranean. Most of the Indo-pacific originated foraminifers recorded in the
Mediterranean are only found on the eastern Mediterranean coasts. However, the hot water submarine springs
related to the fault lines found on the Aegean coasts, enable the dispersion of the thermophilic species to colder
regions. The hot or cold water exits found on the Aegean coasts and the karstic springs abundantly observed on
the Mediterranean coasts enrich the benthic foraminifer assemblage in genus and species diversity.

Euthymonacha polita (Chapman) is a Pacific originated foraminifer observed in Aegean Sea. Although
it is abundantly observed in Gulf of Kusadasi (Aydm), Ilica Bay (Cesme-izmir) and on NW Karaburun
Peninsula, it has not yet been recorded elsewhere in the Mediterranean. Coscinospira acicularis (Batsch) which
is found in Ilica Bay (Cesme-izmir) is another Indo-pacific originated benthic foraminifer first recorded in
Turkish Aegean coasts in the Mediterranean. Moreover, Nodopthalmidium antillarum (Cushman) which is rarely
observed in Gulf of Iskenderun, is abundantly found around the springs located in Gulf of Kusadas: and Ilica
Bay, indicating that these alien foraminifers have found / will find suitable habitats around the hot water springs
at different depths.

The findings suggests that after entering via Suez Canal, the alien foraminifers are dispersed on the
coast of Israel, Lebanon, Syria and Southern Turkey, and then, move towards the west. The observation of
Hauerina diversa Cushman, Coscinospira acicularis (Batsch), Amphisorus hemprichii Ehrenberg, Sorites
orbiculus Ehrenberg, Epistomaroides punctatus (Said), Amphistegina lobifera Larsen, Pararotalia spinigera (Le
Calvez), Operculina ammonoides (Gronovius) and Heterostegina depressa d’Orbigny on the Israeli coasts is
another proof of the suggested distribution pattern. If the local currents in the eastern Mediterranean are taken
into consideration, it is expected that Borelis sp., Pegidia lacunata McCulloch, Epistomaroides punctatus (Said)
and Operculina ammonoides (Gronovius) will appear around the Gulf of Iskenderun in near future.

Our findings show that the alien species has reached the western coast after inhabiting the south of
Hatay and Gulf of Iskenderun. They are found together with the native fauna, of which the species composition
changes locally. Some of the species are dispersed towards the northern Aegean Sea and become extremely
abundant in certain locations.

In the light of the recent data, two routes may be proposed for the dispersion of alien foraminifera from
Turkish coasts towards the west, one is from the NW of Crete Island to Malta, and the other one follows the east
coast of Mora Peninsula, west Aegean coasts and reaches to Thessaloniki on the north. On the south coasts of the
Mediterranean, the alien species may also be dispersed westward from Suez Canal following Egypt, Libya,
Tunisia and reach Malta and Sicily. It is suggested that both Amphistegina lobifera Larsen and Sorites orbiculus
Ehrenberg have dispersed to Malta and Sicily via these routes.

As a result, the alien benthic foraminifers which are introduced to the Mediterranean via Suez Canal
follow the main dispersion routes on the south Anatolian coasts, and move towards the western Mediterranean,
the Aegean Sea, the Sea of Marmara and the Black Sea, which resemble the dispersion pattern of the humans and
other vertebrates from Anatolia towards the Europe in the Quaternary.

Key Words: Bentic foraminifer, Dispersion routes, Eastern Mediterranean, Indo-Pasific.

UDOTEGIL-CODIUMGILADLARI ALTINDA TANIMLANMIS SiFONLU KiRECLI
ALGLERIN YENIDEN GOZDEN GECIRILMESi; PALAEOPORELGILLER, Y.
AlL., PALAEOPORELGIL Y. OY.ABACELGIL Y. OY., TANIMLANMASI;
LANCICULGILLER (SHUSKY) AILESI, PATRUNOVGILLER (SHUSKY &
SCHIRSCHOVA) OYMAKLARININ VE TREDONELLA (MAMET & BOULVAIN)
CINSININ YENIDEN TANIMLANMASI

Tuncer Giiveng
MTA Genel Miidiirliigii Jeoloji Etiitleri Dairesi, Ankara, Tiirkiye, tuncerg@isnet.net.tr.

Yaklagik olarak doksan kadar yumrusal, ipliksi, dik govdeli gibi farkli sekilleri olan alg cinsi farkh
yazarlar tarafindan 1927 denberi Codiumgil, Caulerpelgil veya Udotegil alg olarak tamimlanmustir. Bassoulet vd.
(1983) udotegilleri dik govdeli algler olarak kabul etmis, Shuysky (1987) ise sifonlu alglerden igerigi birbirine
benzemez iki aile Lanciculgiller ve Dimorphosiphongiller ve bunlara bagh oymaklar yapmistir.

Bu ¢alismada bugiine kadar yukarida deginilen alg cinslerinden dik govdelilerin govdelerinin ve
govdenin seklini belirleyen dallarin karsilastirmali incelenmesi sonucu yeni bir aile Palacoporelgiller y.ail.
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Giiveng Palaeoporelgiller y. Oy. Ve Abacegiller y. oy. yeni oymaklar1 tanimlanmis, ayrica Lanciculgiller
(Shuysky) ailesi, Lanciculgiller (Shuysky), Patrunovgiller (SHUYSKY & SCHIRSCHOVA) oymaklari ve
Tredonella (Mamet & Boulvain) cinsi tartisilarak yeniden tanimlanmustir.

Anahtar Kelimeler: Palaeoprelgiller., Palaeoprelligiller. Abacelgilliler.,Lanciculgiller, Pat-runovgilliler,
Tredonella.

REVISION OF UDOTEACEAN-CODIACEAN ERECTED ALGAE, DESCRIPTION
OF PALAEOPORELEAE N. FAM, LANCICULACEAE (SHUYSKY) AND NEW
TRIBES PALAEOPORELLEAE, ABACELLEAE

Tuncer Giiveng
MTA Genel Miidiirliigii Jeoloji Etiitleri Dairesi, Ankara, Tiirkiye, tuncerg@isnet.net.tr

Approximately ninety genera of different forms as crustose, nodular, filamentous or with erected thallus
have been described by diferent authors since 1927 as codiacean, claulerpacean or udoteacean algae. Bassou-let
& al.(1983) limited udoteaceans to the genera with erected thallus. Shuysky (1987) created in the order
Siphonales two heteregenous families Lanciculaceae and Dimorphosiphonaceae with some tribes.

In this work the thallus of erected forms are compared and classified after the form of thallus,
disposition of filaments which are determinant for the shape of calcified thallus. A new family Palaeoporellaceae
with Palaeoporelleae n.triba, Abacelleae n.triba is created. The family Lanciculaceae (SHUYSKY) emend.
GUVENC, with the tribes Lanciculineae (Shuysky) emend. GUVENC and Patrunovineae ( SHUYSKY &
SCHIRSCHOVA) emended GUVENC, Tridonella (Mamet & Boulvain) emended are discussed and described.

Key Words: Lanciculaceae, Palacoporellaceae, Palacooporelleae, Abacelleae, Lanciculaceae ,Tredonella.

UST KRETASE I}UDiST SEVIYELERININ MENDERES MASIFI’NDE
DAGILIMI VE STRATIGRAFIK ONEMLERI

i Sacit Ozer
Dokuz Eyliil Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Béliimii,
Tinaztepe Kampiisii, Buca, TR-35160 Izmir, Tiirkiye, sacit.ozer@deu.edu.tr

Menderes Masifi’'nde uzun yillardir siirdiirdiigiimiiz ¢alismalar, rudistlerin Geg Kretase yash
mermerlerde yaygin bir cografik dagilim gosterdigini ortaya koymustur. Bazi ¢ahismalarda Kikladlar’a dahil
edilen masifin kuzey boliimiinde birgok lokalitede noktasal bir dagilim sunan rudistlerin, masifin giiney
boliimiinde ise km lerce izlenebilen siireklilikler gosteren seviyeler olusturdugu belirlenmistir. Masifin giiney
boliimiindeki rudist seviyelerinin konu edinildigi bu ¢aligma, eski ve yeni elde edilen bulgularin bir arada
degerlendirilmesinden kaynaklanir.

Masifin giiney boliimiinde orta-ge¢ Turoniyen (TT) ve Santoniyen-Kampaniyen (SKT) yasmni isaret
eden iki farkli rudist toplulugu ayirtlanmistir. TT yalnizca Mugla KB’sinda gozlenmesine kargin, SKT Akbiik,
Milas ve Yatagan gevresindeki bir¢ok lokalitede saptanmigtir.

TT baskin olarak, Bey Daglar1 karbonat platformu ve Akdeniz Tetisi’nde gok iyi bilinen karakteristik hippuritid
tiirlerinden olusur; ayrica radiolitidlere ait tiirler de tanimlanmustir. TT Mugla KB’sindaki Ciftlikkdy GB’smdan
doguya dogru Yenikdy ve dolayina dek yaklasik 10 km siireklilik gosterir.

SKT ise baskin olarak radiolitid tiirleriyle temsil edilir; hippuritidler oldukga seyrektir. Bu topluluk, Milas’mn
batisinda  Sapliada-Akbiik-Kazikli-Asinyenikdy-Yenikdy ve Yatagan’in giineyinde Eyli Tepe-Bozarmut-
Bozhiiyiik-Bagyaka boyunca yaklasik 30 km lik seviyeler olusturur. SKT ayni zamanda Mugla kuzeybatisinda
Ciftlikkoy kuzeyinden doguya dogru Kafaca dolaylarina dek 15 km izlenebilen bir seviye ile temsil edilir.

Menderes Masifi’ndeki Ust Kretase mermerlerine yonelik ¢alismalardan kaynaklanan deneyimlerimiz,
tamimlanan rudist seviyelerinin burada belirtilenden daha uzun yanal siireklilikler gosterebilecegi izlenimi
vermektedir.

Rudist topluluklarimin Menderes Masifi’'nin giiney boliimiinde seviyeler seklinde izlenebilmesinin
masifin Ust Kretase stratigrafisinin kurulmasinda énemli veriler olusturdugu agiktir. Bu verilerin ayni zamanda,
bazi aragtirmacilar tarafindan masifte varligi one siiriilen nap paketlerinin i¢ stratigrafilerinin belirlenmesi veya
nap tektoniginin yeniden gdzden gegirilmesi i¢in dikkat edilmesi gereken veriler oldugu diistiniilmektedir.
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Anahtar Kelimeler: rudist (bivalvia), seviye, Ust Kretase, Menderes Masifi.

Bu ¢alisma 109Y 121 nolu TUBITAK Projesi tarafindan desteklenmektedir.

DISTRIBUTION OF UPPER CRETACEOUS RUDIST HORIZONS IN MENDERES
MASSIF AND THEIR STRATIGRAPHIC SIGNIFICANCE

Sacit Ozer
Dokuz Eyliil University, Engineering Faculty, Department of Geological Engineering,
Tinaztepe Campus, Buca, TR-35160 [zmir, Turkey, sacit.ozer@deu.edu.tr.

Our ongoing studies for many years reveal that the rudists show a very wide geographic distribution in
the Upper Cretaceous marbles of the Menderes Massif, The rudists can be locally observed in the many localities
of the northern sector of the massif, which is included in Cyclads by the some researchers, however they form
horizons that can be followed for miles in the southern sector of the massif. The results presented here are based
on the our previous published data and recent findings.

Two different rudist assemblages suggesting an age such as middle-late Turonian (TA) and Santonian-
Campanian (SCA), are distinguished in the southern sector of the massif. Although TA is only observed in the
north-west of Mugla, SCA can be easily determined in the numerous localities of the Akbiik, Milas and Yatagan
areas.

TA consists mainly of the hippuritid species, which are very well known and determined from the Bey
Daglar1 carbonate platform and also Mediterranean Tethys; however the radiolitid species are also present. TA
shows approximately 10 km continuity from the south-west of Ciftlikkéy towards east to Yenikdy in the north-
west of Mugla.

SCA is characterised dominantly by the radiolitid species, although the hippuritids are very rare. This
assemblage occurs in horizon 30 km long throughout the Saplatan- Akbiik-Kazikli-Asinyenikdy-Yenikoy in the
west of Milas and Eyli Tepe-Bozarmut-Bozhiiyiik-Bagyaka in the south of Yatagan. SCA is also represents by a
horizon 15 km long , which can be observed in the north of Ciftlikkdy towards east until Kafaca in the north-
west of Mugla.

Our experiences on the Upper Cretaceous marbles of the Menderes Massif suggest that these rudist
horizons seem to extend laterally long distances as we report in this work.

These rudist horizons, which can be observed in the southern sector of the Menderes Massif, provide important
data for the construction of the Upper Cretaceous stratigraphy. Our data also provide new insights for the re-
evaluation of the internal stratigraphy of the nappe piles, which have been suggested by some authors and also
re-consideration of nappe tectonics.

Key Words: rudist (bivalvia), horizon, Upper Cretaceous, Menderes Massif.
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KIRKKAVAK FORMASYONUNUN ERKEN EOSEN YASLI
CAEN OGASTROPODLARI (HAYMANA-POLATLI HAVZASI,
ORTA ANADOLU, TURKIYE): TAKSONOMIi VE PALEOEKOLOJi

Yesim islamoglu', Stefano Dominici’ ve Thorsten Kowalke®
'MTA Genel Miidiirliigii, Tabiat Tarihi Miizesi, 06520~ Balgat, Ankara, Tiirkiye,
yesimislamoglu@yahoo.com,
’Museo di Storia Naturale, Sezione di Geologia e Paleontologia, Universita di Firenze,
Via La Pira 4, 50121 Firenze, Italya,
? Technische Universitdit Kaiserslautern, Postfach 3049, 67653 Kaiserslautern, Almanya.

Bu ¢alismada, Kirkkavak Formasyonu’nun (Haymana-Polatli Havzasi, GB Ankara) Ust seviyelerinden
Macunkdy kesiti 6l¢iilmiis ve yirmi bir Caenogastropod tiirii tanumlanmugtir. 640 m kalinliga sahip olan ve Kartal
formasyonunun karasal birimleri iizerinde transgresif olarak izlenen Kirkkavak Formasyonu’nun, genel olarak
sig denizel ¢okellerden olustugu bilinir (Unalan ve dig. 1976). iri bentik foraminiferler (SBZ3-4),
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nannoplanktonlar (NP8) ve planktonik foraminiferlere gore (P8) Tanesiyen yas: saptanmis olmakla birlikte (Sirel
1975, 1976a, 1976b, Ozcan ve dig. 2001), formasyonun en iist seviyelerinde SBZ 5-6 ile korele edilebilecek
bentik foraminifer toplulugu da igermektedir (Sirel 1975). Bu ¢alismada, stratigrafik olarak Erken Ypresiyen
(Erken Eosen) yasina isaret eden Cerithium puigcercosensis n. comb. (Cossmann, 1897) ve Tympanotonos turris
(Deshayes, 1833) tiirleri bulunmustur. Bu bulgu, bolgede onceki ¢alismalarda Kirkkavak formasyonunun en st
seviyelerine karsilik gelen s1g denizel fasiyeslerde bulunan bentik foraminifer toplulugu ile saptanan yas ile de
uyumluluk gostermektedir (Sirel 1975, Colakoglu & Ozcan, 2003: SBZ5-6). Macunkdy kesitinde incelenen
caenogastropodlar arasinda iki yeni tiir Bellatara ankaraensis n. sp. ve Vicinocerithium seni n. sp. ve bir yeni
kombinasyon Cerithium puigcercosensis n. comb. (Cossmann, 1897) tanimlanmistir. Erken Ypresiyen toplulugu
arasinda bulunan ve simdiye kadar Bat1 Tetis provensinde sadece Geg Ypresiyen (ge¢ Erken Eosen) ve daha
geng cokellerde bilinen “Ampullina” cf. vapincana (d’Orbigny, 1850), “Ampullina” cf. vulcani (Brongniart,
1823), Vicinocerithium cf. subacutum (d’Orbigny, 1850), Cerithium cf. anguloseptum Rauff, 1885,
Gantechinobathra vulcani (Brongniart, 1823), Haustator granulosa (Deshayes 1824)’nin stratigrafik olarak yas
arahgnn ilk kez bu galigmayla Erken Ypresiyen’e kadar indigi ortaya konulmustur.

inceleme bolgesinde tanimlanan ampullinidler alglerle beslenen herbivor gastropodlardur. Bunlarmn
varligi tuzlulugu degisken bir ortama ve mangrove/gelgit dizligi ekosistemlerinin ayrimimna isaret eder.
Calisilan topluluk arasinda saptanan batillariid, cerithiid, potamidid and thiarid gastropodlar rihalin taxalardir.
Yine potamidid cinsleri Tympanotonos ve Terebralia’larm giniimiizde tropikal mangrov habitatlarinda
yasamlarini siirdiirmekte olduklari bilinmektedir (Plaziat 1977, Kowalke 2001, 2006a ve 2006b, Reid ve dig.
2008). Melanoides cinsinin varligt bir kiy1 bataklifi veya delta sistemiyle baglantili olan oligohaline — tatli su
kosullarmna isaret eder. Cerithium cf. anguloseptum Rauf, 1885 ve Vicinocerithium cf. subacutum (d’Orbigny,
1850)’un kivrik apikal bolgeleri tipik olarak brakis ortam kosullarina isaret eder (Plaziat 1977, Kowalke 2001,
Reid ve dig. 2008).

Sonug olarak, Macunkdy kesitinde bulunan gastropod toplulugu, Kainozoyikteki iklimin en sicak
oldugu dénemle uyumlu olarak, tropikal bir ortamda, rihalin kosullara sahip bir 1slak kiy1 ekosistemi igersinde
kiy1 batakliklar1 ve bir delta sistemiyle baglantili olan bir sagakli-mangrov ortamin varhgina isaret etmektedir.

Anahtar Kelimeler: Orihalin mollusklar, Caenogastropoda, Erken Ipresiyen, Orta Anadolu, taxonomi, tropikal
mangrov — kiy1 ekosistemi

EARLY EOCENE CAENOGASTROPODS OF THE KIRKAVAK FORMATION
(HAYMANA-POLATLI BASIN, CENTRAL ANATOLIA, TURKEY):
TAXONOMY AND PALAEOECOLOGY

Yesim islamoglul, Stefano Dominici® and Thorsten Kowalke’
'MTA Genel Miidiirliigii, Tabiat Tarihi Miizesi, 06520~ Balgat, Ankara, Turkey,
yesimislamoglu@yahoo.com,
2\Museo di Storia Naturale, Sezione di Geologia e Paleontologia, Universita di Firenze,
Via La Pira 4, 50121 Firenze, Italy,

3 Technische Universitit Kaiserslautern, Postfach 3049, 67653 Kaiserslautern, Germany.

This study describes twenty one species of Caenogastropoda collected in the Macunkdy section from
the upper part of the Kirkkavak Formation (Haymana-Polath Basin, SW of Ankara). The Kirkkavak Formation
are represented by shallow water sediments, up to 640 m thick, transgressive over terrestrial units of the Kartal
Formation (Unalan et al. 1976). The Thanetian has been recognized from the distribution of larger benthic
foraminifera (SBZ3-4), nannoplankton (NP8) and planktonic foraminifera (P8) (Sirel 1975, 1976a, 1976b, Ozcan
et al. 2001), whereas the early Ypresian was based on correlation of SBZ 5-6 with the uppermost part of the
formation (Sirel 1975). Two gastropod species, Cerithium puigcercosensis n. comb. (Cossmann, 1897) and
Tympanotonos turris (Deshayes, 1833), indicate early Ypresian age, which is in accordance with benthic
foraminiferal assemblage SBZ 5-6 found in correlative shallow marine sediments of the uppermost Kirkkavak
Formation (Sirel 1975). In the Macunkdy section, two new species are described: Bellatara ankaraensis n. sp.
and Vicinocerithium seni n. sp. Furthermore, Cerithium puigcercosensis n. comb. (Cossmann, 1897) is described
as a new combination. Among the assemblage, “Ampullina” cf. vapincana (d’Orbigny, 1850), “Ampullina” cf.
vulcani (Brongniart, 1823), Vicinocerithium cf. subacutum (d’Orbigny, 1850), Cerithium cf. anguloseptum
Rauff, 1885, Gantechinobathra vulcani (Brongniart, 1823), Haustator granulosa (Deshayes 1824), which are
known from late early Eocene (late Ypresian) or younger sediments (middle-Late Eocene) of the western Tethys
in literature, are found the Early Ypresian deposits at the first time.

279



64. Turkiye Jeoloji Kurultayi 25-29 Nisan 2011

Ampullinids most probably represent algae grazers, well separated from mangrove/tidal flat ecosystems,
but close to these and still exposed to varying salinities. The batillariid, cerithiid, potamidid and thiarid
gastropods are euryhaline taxa. Potamidid genera Tympanotonos and Terebralia today thrive in tropical
mangrove habitats (Plaziat 1977, Kowalke 2001, 2006a and 2006b, Reid ef al. 2008). Oligohaline to freshwater
conditions tied to coastal swamp or delta system are indicated by the presence of Melanoides. Cerithium cf.
anguloseptum Rauf, 1885 and Vicinocerithium cf. subacutum (d’Orbigny, 1850) show curved apices also
typically occuring in brackish waters (Plaziat 1977, Kowalke 2001, Reid et al. 2008).

In conclusion, the gastropod assemblage of the Macunkdy section indicates a mangrove-fringed, wet
coastal ecosystem with euryhaline conditions, connected to coastal swamps and a delta system in a tropical
environment in consistent with warmest temperatures (PETM) of the Cenozoic.

Key Words: euryhaline molluscs, Caenogastropoda, Early Ypresian, Central Anatolia, taxonomy, tropical
mangrove — coastal ecosystem.

TURONIYEN RUDISTLI KIRECTASLARININ FAUNAL VE FASIYES
INCELEMESI, WADI AS SIR FORMASYONU, AJLUN ALANI (KB URDUN):
PALEOCOGRAFIK BIR YAKLASIM

Sacit Ozer' ve Fayez Ahmad?
"Dokuz Eyliil Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Béliimii,
Tnaztepe Kampusu, Buca, TR-35160 Izmir, Tiirkiye,
*Faculty of Natural Resources and Environment, Department of Earth and Environmental Sciences,
The Hashemite University, P. O. Box 150459, 13115 Zarqa, Jordan, Jayezahmad3@hotmail.com

Urdiin’tin kuzeybatisinda yer alan Ajlun alaninda, Kretase tortul kayalari yaygin bir dagilim gosterir.
Ajlun Grubu (Senomaniyen-Turoniyen) karbonat istifi, Kurnub Grubu’na dahil edilen Alt Kretase karasal
kumtaglarini uyumlu olarak iistler ve alttan iiste dogru Naur Kirectasi, Fuheis, Hummar, Shuayb ve Wadi As Sir
formasyonlarindan olusur. Ajlun Grubu, Belqa Grubu’na ait st Koniasiyen-Kampaniyen dolomitik kiregtaslari
ve fosfatik killi kiregtaglari tarafindan uyumsuz olarak {stlenir. Bu calisma, baslica Wadi As Sir
Formasyonu’nun rudist igerikli kiregtaslarinin fauna ve fasiyes oOzelliklerini belirlemeye odaklanmustir.
Turoniyen paleocografyasina iliskin yorumlar da belirtilmistir.

Rudistler si1g denizel kiregtaglarinin ana faunal bilesenlerini olusturur; ancak miliolidler,
tanimlanamayan bazi bentik foraminiferler ve acteonellid tip gastropodlar da gozlenir. Rudist faunas:
monospesifiktir ve baslica Hippurites resecta (Defrance) tiiriine ait bireyler igerir. Rudistli kiregtaslarinda
Hippurites socialis Douvillé ve Sauvagesia sp. de tanimlanabilmistir. Yaklagik 2 m kalmliga sahip olan ve
yasam konumunda, dikine kavki biiyiimesi gosteren H. resecta bireylerinden yapili rudist biyostromu Wadi As
Sir Formasyonu i¢in simgeseldir. Rudist faunasi fakir olmasina kargin, ozellikle H. resecta gibi Bey Daglari
karbonat platformu (Bati Toroslar) ve Akdeniz Tetisi’nde ¢ok iyi bilinen ve tanimlanmis olan orta-geg
Turoniyen’i isaret eden tiirler igerir.

Ajlun alanindaki s13 denizel kiregtaslarinda bes tip mikrofasiyes (MFT) tanimlanmistir: MFT-1;
fenestral yapili ve stilolitli peloidal tanetasi, MFT-2; baskin miliolidli ve rudist, bivalvia, gastropod kavki pargali
ve stilolitli biyoklastik tanetasi, MFT-3; baskin rudist kavki parcal biyoklastik istiftasi/tanetas, MFT-4; dolomit
kristalli ve stilolitli peloidal tanetasi ve MFT-5; fenestral yapih ve seyrek stilolitli vaketasi. Fasiyes
calismalariyla, gel-git gevresi ve s1g gel-git alt1 gibi iki ana fasiyes kusagina ait olan iki ¢6kelme ortami (gel-git
arasi/gel-git istii ve kisitli) tanimlanmstir.

Sig denizel kiregtaglarimin fasiyes ozellikleri, &nceki calismalarda yalmzca Urdiin’iin batisinda
tanimlanmis olan benzer cokelme ortamlarinin orta-ge¢ Turoniyen’de iilkenin kuzeyinde de siireklilik
gosterdigini isaret eder. Bu veriler ayni zamanda Suriye paleocografyasi ile karsilastirmada araci rolii iistlenen
Onemli bilgiler olarak kabul edilebilir.

Anahtar Kelimeler: rudist (bivalvia), Turoniyen, fauna, fasiyes, paleocografya, Urdiin.
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FAUNAL AND FACIES STUDY OF THE TURONIAN RUDIST-BEARING
LIMESTONES, WADI AS SIR FORMATION, AJLUN AREA (NW JORDAN):
A PALAEOGEOGRAPHIC APPROACH

Sacit Ozer' and Fayez Ahmad>
'Dokuz Eyliil University, Engineering Faculty, Department of Geological Engineering,
Tinaztepe Campus, Buca, TR-35160 [zmir, Tiirkiye,
? Faculty of Natural Resources and Environment, Department of Earth and Environmental Sciences,
The Hashemite University, P. O. Box 150459, 13115 Zarqa, Jorda, fayezahmad3@hotmail.com

Ajlun area is located in the northwestern part of Jordan, where the Cretaceous sedimentary rocks are
widely exposed. The Lower Cretaceous continental sandstones of Kurnub Group overlain conformably by a
carbonate sequence of Ajlun Group (Cenomanian-Turonian) consisting of, from bottom to top, the Naur
Limestone, Fuheis, Hummar, Shuayb and Wadi As Sir formations. The Ajlun Group is overlain unconformably
by upper Coniacian-Santonian dolomitic limestones and phosphatic marlylimestones of Belqa Group. This study
is mainly focused on the fauna and facies characteristics of the rudist-bearing limestones of the Wadi As Sir
Formation. An approach to the Turonian palaecogeography is also emphasized.

The rudists are the main faunal component of the neritic limestones; however miliolids, some
indeterminable foraminifers and actaeonellid type gastropods are also present. The rudist fauna is monospesific
and consists mainly of Hippuritella resecta (Defrance). Approximately 2-m thick rudist biostrome constructed
by H. resecta, in growth position, is identical for the Wadi As Sir Formation. Hippurites socialis Douvillé and
Sauvagesia sp. can be also determined in the rudist-bearing limestones. Although rudist fauna is poor, but it
contain species such as especially H. resecta indicating middle-late Turonian age, which are well-known from
Bey Daglar1 carbonate platform (Taurides, Turkey) and also in the Mediterranean Tethys.

Five microfacies types (MFT) are defined for shallow marine limestones, as follow: MFT-1; peloidal
grainstone with fenestral structure and stylolith, MFT-2; bioclastic grainstone with abundant miliolids and rudist,
bivalvia, gastropod fragments, and styloliths, MFT-3; bioclastic packstone/grainstone with abundant rudist
fragments, MFT-4; peloidal grainstone with dolomite rhombs and styloliths and MFT-5; wackestone with
fenestral structure and rare stylolith. Based on the microfacies studies two environments of deposition such as
intertidal/supratidal and restricted belonging to two major facies belts like peritidal and shallow subtidal facies
are identified, respectively.

These facies characteristics of the shalow marine limestones indicate that the continuation of the similar
environmental conditions during the middle-late Turonian time towards the northern part of the Jordan, which
were defined in the previous studies only for the western part of the country. This data may be also accepted as
important palaeogeographic informations taking on the role of intermediary for correlation with those of Syria.

Key Words: rudist (bivalvia), Turonian, fauna, facies, palaeogeography, Jordan.

KARABURUN YARIMADASI KUZEY KIYILARINDA SEDIMENT
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Karaburun Yarimadasi kuzey boliimiiniin dogu ve bati kiyilar1 bentik foraminifer topluluklar: arasinda

bityiik bir farklilik gozlenmistir. Bat1 kesimde zengin bir toplulugun varligina karsi, izmir Kérfezi iginde kalan
dogu kesimde zayif bir topluluk izlenmigtir. Ayrica, Karaburun Yarimadasi’mn Ege Denizi kiyilarinda saptanan
Amphistegina lobifera Larsen toplulugu ile izmir Kérfezi kiyilarinda rastlanan toplulukta birey sayisi agisindan
biiyiik bir fark gézlenmektedir. Caliymada, 67 foraminifer tiirti tespit edilmis olup, en fazla bulunan foraminifer
tiirleri Ammonia tepida Cushman, Elphidium crispum (Linné), Ampicoryna scalaris (Batsch), Nonionella turgida
(Williamson), ve Nonion depressulum (Walker ve Jacob)’dur. Korfezin i¢ kesimi agir metal kirliliginin en
yiiksek, foraminifer tiirlerinin ise en diigiik sayida goriildiigii kesimdir.
Orneklerde 24 ostrakod tiirii adlandirilmustir. Elde edilen verilere gore bolgede Karaburun Yarimadasi'nin
kuzeybatisinda su derinligi ve yatay uzaklik arttik¢a ostrakod cins ve tiirlerinde de artis gozlenmistir. Bu
kesimde Loxoconcha rhomboidea (Fischer), Xestoleberis communis Miiller ve X. depressa Sars baskin ostrakod
tiirleridir. Karaburun Yarimadast kuzeydogu boliimiinde ise baskin cins ve tiir Xesteleberis dispar Miiller olup,
Xestoleberis communis Miller, X. depressa Sars yaygin tiirlerdir.

Aragtirma Karaburun Yarimadasi kuzey boliimi dogu ve bati kiyilarindaki bentik foraminifer
topluluklarini belirlemek ve bu kesimde mevcut civa madeni ile birlikte bulunan diger elementlerin topluluk
iizerine etkisini ortaya koymak amaciyla yapilmigtir. Yarimadanin bu béliimii bati sahilinde, Tuzla Koyu nun
kuzeydogusunda, tarihi dénemlerden beri ekonomik olarak isletilmis “Karareis” ve Karaburun yerlesim alaninin
giineydogusunda da “Kalecik” civa madenleri bulunmaktadir. Fakat, 1970°li yillara kadar siirdiiriilen isletmeler
cevresindeki pasalarda hi¢bir zaman gozle goriliir civa minerallerine rastlanilmamigtir. Ancak zaman iginde
yagmur sulariyla pasa yiginlarindan dereye karisan Hg, As ve Fe yiikli asitik ¢ozeltilerin iki alanda da denize
karisma olasili1 yiiksektir. Her iki bélgeden alinmig deniz suyu drneklerinde Al, Si, Cr, Mn, Fe, Co, Ni, Cu, Zn
ve As gibi agir metal ve eser elementlerin diginda Hg 6lgtimlerinde iki kiyr alani arasinda bu konuda biiyiik bir
ayricalik s6z konusu degildir. Amag sz konusu alanlardan deniz suyuna karigmis olan agir metallerin bentik
foraminifer toplulugu iizerindeki etkisini belirlemektir.
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Major differences in foraminiferal assemblages have been observed between the eastern and western
coasts on the northern part of the Karaburun Peninsula. In contrast to the rich fauna of the western coast, a poor
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