The Kurtil Village Geosite (Silifke, Mersin): A Fossil Field
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Kirtil village is located at 35 km west of Silifke (Mersin) town. In the region, alternating medium
bedded, sandy, argillaceous and silty limestone, sandstone and marl are widely exposed. These
lithologies have been named as Korucuk Formation. Korucuk is the former name of Kirtil village
which has been determined as type-locality for the formation. The formation starts with two meter
thick a marker stratigraphic level consisting of sandy, argillaceous and silty limestones with abundant
macrofossils. This level, which is known as a first trilobite-bearing stratigraphic level, continues
upward with seven meter thick sandstone and marl alternation. This part of the sequence in 10 meter
thick contains abundant brachiopod fossils and subordinate invertebrate fossils such as bryozoa,
stromatoporoid, crinoid, trilobite, and coral. The Devonian-Carboniferous boundary might be in the
Korucuk formation because of presence of brachiopod fossils characterizing the Upper Devonian in
this stratigraphic level. The age of the formation has been determined as Upper Devonian to Lower
Carboniferous based on the macrofossil content.

In the region, washing of weathered rocks after rain or snow melting caused transportation of fossil
grains and then accumulation of them at relatively less inclined small areas of slope irregularities
which are named as ‘fossil field’. Fossil fields derived from fossil beds are extremely rare natural
features. They require to be protected immediately as a geosite, and are expected to make a
contribution to cultural and touristic development of the society.

Key Words: Silifke, fossil field, Devonian, Carboniferous, geosite, Mersin
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Yenisu Koyii (Silifke-Mersin) Jeositi: Bahk Fosilleri

Nurdan Inan, Mqhsin Eren, Kemal Tash, Hayati Kog,
Selim Inan ve Muhittin Gazioglu
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(E-posta: ninan(@mersin.edu.tr)

Silitke’nin (Mersin) 30 km kuzeybatisinda, 1100 metre rakimh Yenisu koyiinde, yapitagi ve park
peyzajinda kullanilmak {izere isletilen tas ocaklarinda ¢ok sayida balik fosili bulunmustur.

Yenisu koyii civarinda, Mut formasyonu’nun Orta Miyosen yash resifal kiregtaslart genis yiizlekler
vermektedir. Balik fosillerini igeren plaket killi kireg¢taslari, inceleme alanimin en st seviyelerinde
bulunmakta ve resifal kiregtaslaryla yanal ve dikey gegisler olusturmaktadir. Bol miktarda balik pulu,
bitki sap ve yaprak fosillerini de i¢eren bu seviyeden alinan ince kesitlerde yogun olarak Orbulina sp.
ve Globigerina sp. gibi planktik foraminiferler tesbit edilmistir.

Balik fosillerinin, derileri pullarla kapli, g6giis ve karn yiizgegleri olmak tizere ¢ift ylizgeg tasiyan,
simetrik kuyruga sahip Osteichthyes (Kemikli baliklar) sinifinin sazangiller, ringagiller, levrekgiller ve
151k baliklarr ailelerine ait olduklar disiintilmektedir.

Omurgal: fosilleri, diinyada oldugu gibi tilkemizde de nadir olarak bulunmaktadir. Ulkemizde, sadece
Pinarhisar (Kirklareli), Catalca (Istanbul), Muratdagi (Usak), Gokceada (Canakkale) ve Giivem
(Ankara) yorelerinde tesbit edilmis balikli seriler mevcutdur.

Yenisu yoresindeki bu seri, Dogu Akdeniz’de ilk kez tesbit edilmis olup, alanin tasocagi olarak
isletildigi gz Oniine alinarak, gelecek kusaklara miras olarak birakilabilmesi i¢in acilen jeosit alani

olarak korunmaya alinmasi gerekmektedir.

Anahtar Sozciikler: Silitke, balik fosili, Miyosen, jeosit, Mersin
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The Yenisu Village Geosite (Silifke-Mersin): Fish Fossils
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In the Yenisu village, located 30 km at northwest of the Silifke (Mersin) town with an elevation of
1100 m, many fish fossils have been found in the quarry which is stil worked out for building stone
and park landscaping stone.

In the Yenisu village area, reefal limestones of the Middle Miocene aged Mut formation are
widespread. Plate-like argillaceous limestones including fish fossils expose at the top of sequence in
the study area, and show lateral and vertical grading with the reefal limestones. Abundant planktic
foraminiferas such as Orbulina sp. and Globigerina sp. were determined in the thin-sections prepared
from this stratigraphic level including abundant fossils of fish scale, plant stalk, and leaf.

They are thought to belong to family of carps, herrings, and see basses in class of Osteichthyes (bone
fish), having paired fins above stomach and breast whose skins are covered by scales.

Vertebrate fossils are rare in the world and also in our country. In the our country, the sequences with
fish fossils are only present in the areas of Piarhisar (Kirklareli), Catalca (Istanbul), Muratdag:
(Usak), Gokgeada (Canakkale) and Giivem (Ankara).

This sequence found for the first time in the Eastern Mediterranean area needs to be protected
immediately as a geosite for the next generation considering it as being a stone quarry area which is

stil wored out.

Key Words: Silifke, fish fossil, Miocene, geosite, Mersin
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Usak-Ulubey Kanyonun ve Cevresinin Jeopark ve Jeoturizm Potansiyeli

Hiilya Inaner ve I. Dogukan Kiiglikgelen

Dokuz Evliil Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii,
Tinaztepe Yerleskesi, 35160 Buca, Izmir (E-posta: hulya.inaner@deu.edu.tr)

Tiirkiye'nin batisinda Usak il sirlann igcinde bulunan Ulubey Kanyonu ve gevresi jeolojik,
jeomorfolojik, bilimsel ve kiiltiirel agidan ender 6zelliklere sahiptir. Ege denizine dokiilen Biiyiik
Menderes nehrinin Banaz ve Ulubey kollarmin gegtigi yerlerde kiregtaslarinin once kimyasal daha
sonra mekanik olarak ayrismasi sonucunda olusmustur. Ulubey Belediyesi her yil Ulubey’in tanitimi
ve turizme kazandirilmasi i¢in Ulubey Kanyonu Kiiltiir ve Turizm Festivali dizenlemektedir. Tarihsel,
kiiltiirel ve dogal giizelliklere sahip Ulubey llgesinde turizm olanaklarini belirlemek i¢in glinimiize
kadar degisik ¢alismalar yapilmustir. Ulubey sinirlart iginde yer alan Blaundos antik kenti, Haskoy ve
Aksaz sicak su kaplhicalari, mermer ve altin madenciligi ilgenin ve Usak ilinin 6nemini arttirmaktadir.
M.O. 4000 yilindan beri yerlesim yeri olan yorede tarihsel, kiltiirel, dogal zenginlikler, tarihi evler,
camiler, geleneksel el sanatlar1 (demircilik, semercilik, ayakkabicilik, terzilik), yoresel yemekler ve
tatlarin tanitiminin yapilabilmesi i¢in ¢aligmalara hiz vermek gerekmektedir. Doga sporlar i¢in uygun
alanlarin bulunmasi ise diger bir sanstir. Ulubey-Kazan deresi ve Banaz ¢aymin olusturdugu Ulubey
kanyonu Adiglizel barajina kadar devam etmektedir. Yuriyis, yamag paragiitii gibi sporlarint yapacak
uygun alanlar bulunmaktadir ancak alt yapi c¢alismalarina vakit gegirmeden baslanmast ve
tamamlanmasi gerekmektedir. Jeolojik a¢idan az bulunan bu doga harikasi alanlarimizin hem
korunmasi hem turizme kazandirilmas: ¢ok dnemlidir. Deri fabrikalarinin ve Usak ilinin atiklarinin
aritma tesislerinden gegirilmeden derelere atilmasi ¢evre kirliligine ve turizm agisindan olumsuz
sonuglara yol agmaktadir. Bu agidan baktigimizda yeni gelisen kavramlar olan jeoturizm ve jeopark
acisindan da yorenin incelenmesi uygun olacaktir. Ulubey ve ¢evresine yeni bir gézle bakmak ve hak
ettigi konuma gelmesini saglamak basta biz yerbilimcilere diismektedir. Ancak bu is i¢in de bir ekip
calismasi gereklidir.

Anahtar Sozciikler: Ulubey, kanyon, blaundos, jeopark, jeoturizm
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The Ulubey Canyon and the surroundings which are in the Usak province in Western Turkey, has very
rare properties with respect to its geology, geomorphology, scientific and cultural points of views. It is
formed firstly chemical and later mechanical dissociation of limestones at the places of the junction of
the branches of Banaz and Ulubey belonging to the Greater Meander River discharging to the Aegean
Sea. The Municipality of Ulubey holds the Ulubey Canyon Cultural and Tourism Festival annually in
order to initiate and to be brought tourism in this area. Various studies have been carried out up to
now in order to determine the tourism possibilities of the county of Ulubey having many historical,
cultural and natural beauties. The Blaundos antique city, Haskdy and Aksaz spas, marble and gold
mining which are within the county of Ulubey, enhance the importance of this province of Usak. The
works should be accelerated with respect to make exhibitions of the historical, cultural, natural sites,
historical houses, mosques, upholstery (iron mongering, pack saddling, shoemaking and tailoring),
native cooking and desserts for the region which has been occupied since 4000 BC. It is another
favoring opportunity that there are the places for the areas for the nature sports which could be carried
out in the region. The Ulubey Canyon which is formed by the streams of Ulubey-Kazan and Banaz,
extends up to Adigiizel dam. There are appropriate areas to carry out sports like walking and slope
parachuting but the fundamental works should be started immediately and completed very fast. It is
very important to protect and to be utilized tourism purpose these natural marvelous areas which are
very rare geologically. Environmental pollutions have been caused be sewages of the leather factories
and Usak province given directly to the streams without any treatment, and the negative results have
been occurring with respect tourism. Looking at this point of view, it would be appropriate to
investigate the area with respect to the new developing concepts of geoparks and geotourism purposes.
This work firstly depends on to the geologists to look at the Ulubey area with these new approaches in
order to bring this area deserves. However, a team works is required for this task.

Key Words: Ulubey, canyon, blaundos, geopark, geotourism
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Kars-Ani Harebeleri Arkeolojik Kazilarinda Arkeojeofizik Cahsmalar

Fethi Ahmet Yiiksel' & Yasar Coruhlu’
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(E-posta: fethiahmety@yahoo.com)
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No: 24, 34427 Findikli, Istanbul

Ani Harebeleri Kars' in Arpagay ilgesinde, Ocakli koyt smurlart iginde, Arpagay Nehri boyunda
bulunan bir dren veridir. Ani, volkanik bir tiif tabakasi tizerine kurulmus bir ortagag sehridir. fki yam
Arpagay Kanyonu ile ¢evrili olan kentin, Tiirkiye smirlar iginde, plato tarafindaki tiglincii cephest, 10.
yiizyila ait gicli surlarla korunmustur. Dogu Anadolu’nun Kafkaslara agildigi Tirkiye nin sinir
noktasinda yer alan Ani’de en erken yerlesmelerin M.O. 1V bin yila (Kalkolitik ¢ag) kadar geriye
gittigi son yillarda yapilan g¢alismalarla anlagilmistir. Kalkolitik ¢agdan sonra Bronz ve Demir
devirlerinde de yerlesimler olmustur. Oren yerinin en eski tarihi M.O. 5000 yillarma kadar
uzanmaktadir. Tarih éncesi donemde Oren yerindeki yerlesim bostanlar deresi olarak bilinen vadideki
volkanik olusumlu magaralardan olusmustur. Bugiinkii Oren yerini olusturan i¢ kale M.S.4.yy'da Kars
sehrine ismini veren Karsakllar tarafindan yaptirinustir. Oren yerinin dis cephe surlar Bagrath Kral
Asot tarafindan M.S.964 yilinda yaptiriimaya basglannug daha sonra Kral II1.Sembat 978 yilinda ikinci
takviye sur sistemini yaptirmis 1064 yilinda Sel¢uklu Sultani Alparslanin Ani'yi feth etmesinden
sonra Ami Beyi olan Ebul Menucehr tarafindan 1064-1072 arasinda tgiincd sur sistemini yaptirnustir.

Ani Ipek yolu iizerinde kurulmus bir ticaret kentidir. Kentin adi en erken 6. ylizyilda Gamsaragan
stilalesine ait bir mistahkem vyer olarak geger. 961 yilinda 3. Asot (953-977) bagkentini Ani'ye
tastyarak burada biivik bir kentin insaina baslamustir. Kent en parlak devrini 2. Smpat (977-989) ve
oglu Gagik (989-1020) doneminde yasanustir. Bu devirde kent niifusunun 100.000'1 astigi rivayet
edilmektedir. 1045t Bizanshlar Ani'vi zaptedip Bagratht deviletine son verince savunmasiz ve
huzursuz kalan balge, 1064'te Selguklu sultant Alparslan’a teslim olmustur

11 ila 120 yizyila ait 6nemli Selguklu mimari eserlerini barnndimr Seleuklu mimarisinde sik sik
kullanilan ozellikler sergiler. Ani Anadolu’nun ilk Tirk Camini Ebu-l Menugehr Camini siurlar
icerisinde bulundurur. Ortagagda bir ticaret sehri olan Ani Oren yerindeki camiler, kiliseler, tapiaklar,
saraylar, kervansaraylar antik sehrin kiltiirel ¢esitliligini ve zenginligini yansitmaktadir. Schir suru, 8
kadar kilise ve bir cami, Ani'de halen ayakta duran eserlerin en dnemlileridir. Ant, giintimiizde, tam bir
harabe durumdadir.

Ani Antik Kentinde 2008 Arkeolojik kazilarinda, tamamen harabe olan ve yapi taslan ve molozlar
altinda kalan bina temellerine ait mimarinin belirlenmesi i¢in Jeofizik (Manyetik) yontem iki farkh
alana uygulanmistir. Manyetik verilerin  yorumlanmasiyla harap olan binalarin yapr temelleri
goriintiilenmistir. Jeofizik arastirmalardan elde edilen belirtiler dikkate almarak kazit ¢alismalan
yapildi.

Anahtar Sozciikler: Ani, arkeojeofizik, arkeoloji
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Ani Harabeleri which places along with Arpagay river in Arpagay town in Kars Ani is a small willage.
This region is a middle age city which was built on volcanic material. The city is between two canyon
concerned with Arpacay. The one part of this city is in Turkey Border and it is protected by strong
walls aged 10. century. Ani places in The door of East Anatolia across Kafkas mountain. According
present workers The earliest occupaying here take place 1V. Thousand B.C.(Calcolitic Therm). In
addition after Calcolitic therm even in Iron and Bronse therm there was building here. The oldest
therm of the willage is towards to 5000 B.C. Before this therm occupaying only in caves which places
Bostanlar Deresi in volcanic rocks. Today I¢ Kale which represent the willage was built in 4.century
by Karsaklilar whom gives their name to the Kars city. The outhern walls of I¢ Kale was built by Asot
the King of Bargat in 964 A.C and then King III. Sembat did contunie this building by second wall. in
978 in 1064 Selguklu King Alparslan occupaed the city Ani and the Tiran of Ani Ebul Menucehr built
the thirth wall between 1064—1072.

Ani is a city on the Ipek Road concerned with commerce. The name of the city announced as a small
willage in 6. century during Gamsaragan family. In 961 yilinda Asot II1. (953-977) transported the
city to Ani and he started to built a big city here. The city developed very much during Simpat II.
(977-989) and his son Gagik (989-1020). In this therm the population of the city was more than
100.000 In 1045 Bizantion occupied Ani and finished the Bagrath State. After that the city was
without defanse and in 1064 Selguklu King Alparslan took the city. Some important architectural
buildings which shows the features of the Selguklu art for 11th and 12th century Ani places in the first
Turkish Anadolu Camini Ebu-1 Menugehr Camini In the middle age Ani was a commerce city and this
is why the all mosques, churches, palaces indicate that the city has a rich various culture. Even today it
is possible to see that the wall of the city, 8 churches, 1 mosque and some others. But today the city is
look like a ruin.

In 2008 in the base of the Ani Antic city which is a ruin today with many broken historical material we
had Geophysical (Magnetic) aplication in two different locations in other to understand the main
architecttural structure. We did see that the base of the city by commenting the geophysical data of the
region. After that it is started to make some archeological digging.

Key Words: Ani archeogeophysics, archeology
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Suig¢i ve Suiistu Bitki Makrofosillerini Kullanarak Gol
Eksosistem Yapisindaki Degisimlerin Belirlenmesi

Eti Levi', Ayse Idil Cakiroglu', Bent Vad Odgaard?,
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Hoegh-Guldbergs Gade 2, DK 8000, Aarhus, Denmark
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Aarhus University, Vejlsavej 25, DK-8600, Silkeborg, Denmark

Tath sularin en 6nemli birincil Ureticileri olan makrofitler géllerdeki biyolojik, fiziksel ve kimyasal
siiregleri onemli derecede etkilediklerinden, ozellikle sig gol ekosistemindeki karbon - besin
dongiilerindeki rolleri ¢ok 6nemlidir (Wetzel 1983; Rooney ve Kalff 2000; Davidson ve digerleri
2005). Bu nedenlerden dolay:r giniimiizde sucul ekosistemlerde bulunan makrofitlerin makrotosil
analizlerini de kapsayan paleolimnolojik ¢aligmalarda kullanimi artmaktadir (Birks 2007). Tohum,
meyve, yaprak vb. bitki parcalarimi igeren sucul bitki fosilleri, gegmisteki gol seviyelerinin yeniden
canlandirilmasi, sicakligin ¢ikarimsanmasi, 6trofikasyon ve kirlilik gibi ge¢mis ¢evre kosullarinin
arastirilmasinda kullanilmaktadirlar (Birks ve Birks 2000; Hannon ve Gaillard 1997; Koff ve Vandel
2008). Ayrica bunlar ge¢misteki makrofit topluluklarinin yapisinin, bilesiminin ve dinamiklerinin
belirlenmesi amaciyla da kullanilmaya baglanmuglardir (Brodersen ve digerleri 2001; Valiranta ve
digerleri 2006; Koff ve Vandel 2008). Yiriitillen bu arastirmada, Yenicaga Goli’nden (Bolu) alinan
kisa karot (~65 ¢m) ve Hamam Go6lii” nden alinan uzun karottaki (~180 c¢m) sucul bitki makrofosili
bulgularima gore gegmisten gilinlimiize meydana gelmis bitki komiinite yapisindaki degisim
incelenerek, bu degisime yol agan muhtemel etkenler tartisilacaktir. Ayrica, sonuglar tilkemizdeki bazi
baska gollerdeki bitki makrofosil degisimleri ile karsilastirilacaktir.

Anahtar Soézciikler: paleolimnoloji, s1g gol, ¢okel, 6trofikasyon
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Assesment of Vegetation Dynamics from Recent Past to Present Using Plant
Macrofossils and Determining Changes in the Structure of Lake Ecosystem
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Since macrophytes, a key primary producer of freshwaters, have direct and indirect effects on
biological, physical and chemical processes, they play an essential role in shallow lake ecosystems,
including the carbon and nutrient cycling (Davidson ef al. 2005) and trophic dynamics (Jeppesen et al.
1998). The number of paleolimnological studies including aquatic plant macrofossil studies is
therefore increasing (Birks 2007). Aquatic plant remains, such as seeds, fruits, leaf fragments etc., are
used in investigations of past environmental conditions to reconstruct lake level changes, infer
temperature and obtain knowledge of human impacts, such as eutrophication and pollution (Koff &
Vandel 2008), on lake ecosystems. Most recently, plant macrofossils have been employed in
determining the structure, composition and dynamics of past macrophyte communities (Valiranta et al.
2006). In this study, a short core from Lake Yeni¢aga (~65 cm) and a long core from Lake Hamam
(~180 cm) will be analyzed to assess vegetation community dynamics from recent past to present.
Moreover, the results will be compared with plant macrofossil changes in some other Turkish lakes.

Key Words: palcolimnology, shallow lake, sediment, eutrophication
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Tiirkiye Gollerinin Son Yiizyilda Ugradig: Fiziksel Degismeler
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Goller, gerek iklim gerekse insan etkisiyle degisime ugrayabilen sulak cogratya pargalaridir ve gol
degisiminin 6rnekleri tilkemizde ¢ok fazladir. Sulak alanlardaki artma azalma miktarini ve zamanla
her goliin aldig1 sekli belirlemek amaciyla 1914, 1936, 1943, 1957, 1971 tarihli Tiirkiye topografik
haritalar1 ve 1974, 1990 ve 2007 uydu gériintileri incelenmistir. Iklimin bu gelismedeki katkisini
tespit igin, 1956-2007 yillar1 arasindaki su seviyeleri ile 1925-2007 arasindaki meteoroloji kayitlari
birlikte yorumlanmustir. Bulgulara gore, yaklasik yiiz yillik siirede gollerin hacimleri, su seviyeleri ve
dolayisiyla kapladiklan alan ile sekillerinde iklime bagh dikkat g¢ekici degismeler izlenmistir. En
belirgin farkhlasma, genis ve fakat s1g Tuz Golii, Aksehir Golii, Cavusgu Goli, Acigol ve Beysehir
Golii'nde olmaktadir. Hem s1g hem kiigiik goller ise 3—4 yil siiren kuraklik donemlerinde ortadan
kalkmakta ve sonra yeniden dogmaktadirlar. En az alan degisimi, su derinligi goreceli fazla olan Van
Golii, Burdur Goli ve Egirdir Goli’ndedir. Sapanca, Iznik, Manyas ve Ulubat gollerindeki uzun
dénem su seviyeleri benzer salimim igindedir. Biitiin gollerde en biyiik alan degisimi ve su seviyesi
dustsii 1946-49, 1974-76, 1994-97 yillan arasinda yasanan uzunca kuraklik donemlerindedir.
Sultansazhigi, Cavuseu Golii,, Amik Goli, Seyfe Golii, yakin zamanda yerlesim ve tarim alani agmak
icin kurutulan bilyiik gollerdir. Son on bes yilda, gol alanlarmin azalmasi ve su seviyelerindeki
ditsmenin asil sebebi olarak kétii arazi kullanimi tespit edilmigtir.

Anahtar Sozciikler: Tiirkiye golleri, su seviyeleri, gol alam ve sekli
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Physical Changes of Turkish Lake in The Last Century
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Lakes are wetlands which can be subject to rapid changes by both climatic and anthropogenic
influences and there are many examples of such changeable lakes in Turkey. To research amount of
spatial changes of Turkish lakes during the last century, topographic maps in 1914, 1936, 1943, 1971
and satellite images belong to years 1974, 1990 and 2007 have been examined. In addition, lake levels
recorded in 1956-2007 and meteorological data of 1925-2007 have been correlated to find effects of
the climate on morphological differentiation. According to preliminary results, the most significant
change is the areal decrease in large but shallow lakes i.c. Lake Tuz, L. Aksehir, L. Cavuscu, L.
Acigdl, L. Beysehir. Small and shallow lakes have been disappeared in dry periods lasted 3-4 years
but re-born later. Relatively less areal changes have been observed in Lake Van, Lake Burdur and L.
Egirdir which are deeper water bodies. Lakes Sapanca, iznik, Manyas and Uluabat have similar water-
level fluctuations in the last half century, most probably dependent on inflow from meltwater. The
apparent water level falls were in dry periods of 1946-49, 1974-76 and 1994--97. Sultansazligi,
L.Cavuseu, L.Seyfe and L.. Amik have been drained recently in order to gain field for daily usage. This
study displays that the reason of lake level falls in last years is anthropogenic and/or poor land use.
Further details will be given during the presentation.

Key Words: lakes of Turkey, water level, lake surface, form of a lake
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Akdeniz Iklim Bélgesinde Aym Havzada Yeralan Mogan ve
Eymir Gollerinde Kurakhgin Besin Tuzu Biitcelerine Olan Etkisi

Arda Ozen', Burcu Karapmarl, [smail Kii(;iikz,
Erik Jeppesen® ve Meryem Beklioglu'

" Orta Dogu Teknik Universitesi, Bivoloji Béliimii, Limnoloji Laboratuvari,
06531 Ankara (E-posta: ozarda@metu.edu.tr)
? Elektrik Isleri Etiit Idaresi Genel Miidiirliigii, 06520 Ankara
! Department of Freshwater Ecology, National Environmental Research Institute,
Aarhus University, Vejlsovej 25, DK-8600 Silkeborg, Denmark

Akdeniz iklim kusagindaki gollerde ¢ok az sayida besin tuzu biitgesi ¢alismasi yapilmistir. Bu
¢ahismada,Mogan ve Eymir Gollerinde kurakhigin etkisi ve Eymir goliinde evsel atik suyu
uzaklastirmasi ve biyomanipulasyonun etkisi yillik toplam fosfor (TP) biitgesi ve yillik ¢6ziinmiis
anorganik yiiklemesi (DIN) tizerinden degerlendirilecektir. Mogan Golii igin onbir yillik (1997-2007)
ve Eymir golii igin onii¢ yillik (1993-1995 ve 1997-2007) besin tuzu biitgeleri olusturulmustur.
Mogan Golii, mevsimsel ve yillik olarak su seviyesi degisimleri etkisindedir ve insan etkisinden
uzaktir. 2001 yilinda baglayan kurak donemde her iki golde de, su seviyesi diismils ve suyun kalma
zamam artmustir. Goli¢i TP ve DIN konsantrasonlart Mogan goliinde 2 kat artmustir. Eymir goliinde
1995 yilinda gergeklestirilen evsel atik suyu uzaklagtirmasi ile golici TP konsantrasyonlarinda 2 Kat,
golici DIN konsantrasyonlarinda 11 kat azalma olmustur. Agustos 1998 ve Aralik 1999 arasinda
gercekiestirilen ve goldeki sazan (Cyprius carpio) ve kadife (Tinca tinca) baliklarinin biyokiitlelerinin
%350 azaltilmas: ile goldeki iyilestirme devam etmis ve goligi TP konsantrasyonlarinda 2.5 kat, DIN
konsantrasyonlarinda 1.5 kat azalma gozlemlenmis ve gol suigi bitkilerin baskin oldugu berrak su
durumuna gegmistir. Kurak olan 2001 yilinda su kalitesi, artan géligi TP ve DIN konsantrasyonlari ile
sui¢i bitkilerin kaybolmasi ve siyanobakter patlamalan ile azalmistir. Her iki golde de kurakhigin
tetikledigi diisiik su seviyeleri, azalan hidrolik yiikleme ve uzayan suyun kalma zaman ile ilgilidir. Bu
nedenle goli¢i artan TP ve DIN konsantrasyonlari dig etkilerden ¢ok goli¢i i¢sel mekanizmalar ile
ilgilidir. Iklim degisikligi ile birlikte daha kurak ve sicak olmasi beklenen Akdeniz bolgesinde si13
gollerin  gelecekteki  ekolojisinde  kuraklik  gibi  hidrolojik  kontrollerin  daha  6nemlh
olacaktir.Sonug¢larimiz Akdeniz iklim kugagindaki s1g gollerde berrak su durumunu muhafaza etmek
icin daha etkin besin tuzu kontroliiniin gerektigini gostermektedir.

Anahtar Soézciikler: biyomanipulasyon, iklim degisikligi, ¢6ziinmiis anorganik azot, 6trofikasyon,
suyun kalma zamani, toplam fosfor, su seviyesi degisimi
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Drought-Controlled Nutrient Mass Balances in a System of
Two Mediterranean Shallow Lakes Mogan and Eymir, Turkey
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Only few mass balance studies on nutrients have been conducted in warm climate lakes. In this study,
the impact of drought on Lakes Mogan and Eymir and the effects of sewage effluent diversion and
biomanipulation on Lake Eymir will be evaluated with focus on the annual total phosphorus (TP)
budget and the dissolved inorganic nitrogen (DIN) load. The budgets were constructed for eleven
years covering 1997-2007 and thirteen years covering 1993--1995 and 1997-2007 in Lakes Mogan
and Eymir, respectively. The upstream Lake Mogan was vulnerable to large seasonal and annual water
level fluctuations, but otherwise unimpacted by human disturbances. During the drought period
beginning in 2001, water levels dropped and hydraulic residence times increased. In-lake TP and DIN
concentrations increased two-fold. In Lake Eymir, sewage effluent diversion was undertaken in 1995,
which led to an immediate 2-fold and 11-fold decrease in TP and DIN, respectively. Restoration of the
lake was further continued by biomanipulation via removal of 50% of the biomass of carp (Cyprius
carpio) and tench (7inca tinca) during August 1998 to December 1999, resulting in a 2.5-fold and 1.5
fold decrease in in-lake TP and DIN concentrations, respectively, and a shift to a clearwater state
dominated by submerged plants. During the dry year 2001, impoverished water quality impoverished
with significant increases in in-lake TP and DIN, loss of submerged plants and cyanobacteria
blooming. In both lakes, drought triggered low water levels associated with low hydraulic loadings
and long water residence times. Thus, increases in-lake TP and DIN were due to internal rather than
external mechanisms. Hydrological control such as drought as an inherent feature of the
Mediterranean region may become even more important in the future ecology of shallow lakes as drier
and warmer conditions are predicted for the region as a result of the global climate change. Our results
so far indicated that a far more stringent nutrient control is needed for Mediterrancan shallow lakes to
stabilize clearwater conditions.

Key Words: biomanipulation, climate change, dissolved inorganic nitrogen (DIN), cutrophication,
hydraulic residence time, total phosphorus (TP), water level fluctuation
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Marmara Golii Cékel Istifinin Jeokimyasal Ozellikleri:
Bati Anadolu’nun Ge¢ Kuvaternerdeki Ortamsal Evrimine Katkilar

Ozlem Bulkan Yesiladali ve M. Namik Yalgin

Istanbul Universitesi, Jeoloji Miihendisligi Boliimii, 34850 Avcilar, Istanbul
(E-posta: bulkan@istanbul.edu.tr)

Marmara Golt ¢okel istifi, biinyesinde Bati Anadolu’nun Kuvaterner boyunca gec¢irdigi ortamsal
degisimlerin ayrintili jeolojik kayitlarim icermektedir. Bu nedenle istifin litolojik ve jeokimyasal
ozelliklermin 1s181inda gol ve cevresinin paleo-ortamsal degisimlerini degerlendirmek miimkiindir. Bu
amagla goliin bati depolanma merkezinden alinan 140cm uzunlugundaki bir karot degerlendirilmistir.

Litoloji, renk, su kapsami, bitki parcalari, fosil igerigi gibi makro gozlemlere gore karot, 4 farkl lito-
zona ayrilmistir. Bu zonlar karotun ustiinden itibaren 0-17, 17-95, 95-18, 118-140 cm araliklarini
kapsamaktadir. Bunlardan ilki yitksek su igerikli ve siyah renkli gamur, ikincisi kavki i¢erikli homojen
ince kil, Ggtinctisti silthi kildir. Karotun en alt kesimi ise kirmizimsi oksitlenmis rengiyle tistteki
birimlerden belirgin olarak ayrilmaktadir. Bu karot yaklasik 9000 yillik bir dénemi karakterize
etmektedir. Silthi kil ile kirmizi oksitlenmis kesim arasinda yaklasik 5500 yillik bir zamansal bosluk
bulunmaktadir.

Ortam degisimlerinin  belirlenmesi amaciyla karot boyunca elementel bilesimdeki degisimler
incelenmis, bir dizi parametre yardimiyla tuzluluk, su seviyesi, redoks gibi gol kosullari ve asinma,
ayrigma, taginma siiregleri gibi dis dinamiklerin etkisi degerlendirilmistir. Buna gore GO 7500-9000
arasinda, organik madde tretimini gosteren parametreler (P, Ba) genel olarak yiiksek, g6l giiniimiizden
daha tuzlu (dusiik TOC/TS orani) ve indirgenme kosullari daha etkilidir (ytksek Cr, V, Ni
konsantrasyonu). Bu doénem boyunca gole diisiik miktarlarda erozyonal ve altere malzeme tasinmis
olmalidir. Buna karsin paleosol kaynakli organik madde girdisi yiiksektir.

Kuruma evresini izleyen son 2000 yillik donemde golin hem fiziksel hem de kimyasal 6zellikleri
degismistir. Su seviyesi birkag fazli olarak yiikselme ve algalmalar (Mn/Al ve As indikatorlerine goére)
gostermistir. Ancak 6zellikle son 1000 yillik dénemde daha disiik bir su seviyesi belirlenmistir, bu
durum Si, Ti ve K gibi karasal malzeme girdisini gdsteren parametrelerin diisiisiiyle de
desteklenmektedir. Su kimyas1 goliin tath su karakteri kazandigina (6zellikle son 1000 yillik dénemde,
yiksek TOC/TS oram) isaret etmektedir. Anoksik kosullarin yerini oksik (diisiik Cr, V, Ni
konsantrasyonu) kosullar almistir.

Buna gore Marmara Goli ¢okel kayitlari, Holosen boyunca bélgedeki ortamsal kosullarin belirgin
olarak degistigini, bu degisimlerin golin hidrolojik ve kimyasal 6zelliklerinde de 6nemli degisimlere
yol agtigini gostermektedir. Hatta, iklimsel kosullarin goliin mevcudiyeti konusundaki en énemli etken
oldugu sdylenebilir.

Anahtar Sozciikler: Marmara golii, Bati Anadolu, paleo-ortam, paleo-iklim, jeokimya, su kimyasi
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Geochemical Properties of Marmara Lake Sediments: Implications for
Environmental Changes in Western Anatolia During Late Quaternary

Ozlem Bulkan Yesiladali & M. Namik Yal¢in

Istanbul Universitesi, Jeoloji Miihendisligi Béliimii, Avcilar, TR--34850 Istanbul, Tiirkiye
(E-mail: bulkan(@istanbul.edu.tr)

Marmara Lake’s sediments preserve records of environmental changes of Western Anatolia during
Late Quaternary. In the light of lihological and geochemical properties of the sediments, palco-
environmental changes in and around the lake are defined. For this purpose a 140cm long core, taking
from the western depo-center of the lake is investigated.

According to macro properties such as lithology, color, water content, plant residues and fossil
content, four different litho-zones are distinguished. These litho-zones include 017, 17-95, 95118
and 118140 cm intervals from top to down of the core. The first interval is defined as black mud with
high water content; the second is a homogenous fine clay with shells and the third is a silty clay. The
bottom part of the core is obviously identified with its reddish color as an oxidized interval. This core
characterizes a time interval of approximately 9000 years. Accordingly to '*C isotope data, a 5500
years long time gap is existing between the silty clay and oxidized basal interval.

The environmental changes, like internal conditions such as salinity, water level, redox and external
effects such as alteration and transportation processes were determined, by using selected parameters.
Accordingly, during 9000-7500 BP organic matter productivity parameters (P, Ba) were moderately
high; lake water was more saline (low TOC/TS ratio) and reducing processes were more effective
(high Cr, V, Ni concentrations). During this stage, probably low amount of erosional and altered
material was transported in to the lake. On contrary a high amount of palesol derived organic matter
input was identified.

After a long termed dry period the lake was formed again and at 2000 years BP and exhibites different
physical and chemical properties. Water level fluctuated several times as indicated by Mn/Al ratio and
As content. Especially, during the last 1000 years the water level was remarkably low. This finding is
also supported by the increase of terrestrial input parameters such as Si, K and K. Characteristics of
lake water had changed from saline and anoxic to the more fresh (high TOC/TS ratio) and to oxic (low
Cr, V, Ni concentrations) during this period.

The study showed that environmental conditions of the region of the Marmara Lake had changed
during Holocene and these changes affected the hydrological and chemical properties of the lake,
remarkably. Furthermore, climatic conditions during this period were probably the most important
factor which controlled the existence of the Marmara Lake.

Key Words: Marmara lake, western Anatolia, paleo-environment, paleo-climate, geochemistry, water
chemistry.
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Enlemsel Degisimde Tiirkiye’deki Sig Gollerin Ekolojik Yapi ve Islevleri:
Zaman Yerine Mekan Yaklasimi

Meryem Beklioglu', Arda Ozen', Nihan Tavsanoglu', Idil Cakiroglu’,
Didem Oguzkurt®, Korhan Ozkan', Eti Levi', Mengii Tiirk' ve Erik Jeppesen®

" Orta Dogu Teknik Universitesi, Biyoloji Béliimii, Limnoloji Laboratuvari,
06531 Ankara (E-posta: meryem@metu.edu.tr)
? Inonii Universitesi, Biyoloji Béliimii, Elazig Yolu, 15. km, 44280 Malatya
*Department of Freshwater Ecology, National Environmental Research Institute,
Aarhus University, Vejlsavej 25, DK-8600, Silkeborg, Denmark

Cogunlukla kuzey 1liman bolgedeki sig géllerde yapilan aragtirmalar, g6l ekolojik yapr ve islevlerinin
besin tuzu seviyesine hassas oldugunu géstermistir. Asiri hidrolojik degisimler ve kuraklikla kars:
karstya olan yam kurak ve kurak Akdeniz iklim bélgesi sig gollerinin  ekolojisi ise tam
bilinmemektedir. Iklimdeki degisimleri ve iklimin 6trofikasyonu arttirici etkisi, yari kurak ve kurak
Akdeniz iklim kusagmi igeren en kuzeyden (41° 52'N, 27° 58'E) en giineye (37° 59'N, 27° 19'E)
olacak sekilde Anadolu’daki 26 s1g golde aragtirildi. Goller bir kez olmak iizere yaz sonunda besin
tuzlari, fitoplankton, zooplankton, balik, suigi bitkileri yiizey kaplama alant (% PVI) igin Avrupa
Birligi FP6 tarafindan desteklenen ‘Eurolimpacs’ adli proje igin gelistirilen ve standart hale getirilen
anlik 6rnckleme protokolii ile érneklenmistir. Ayrica besin agi yapisim belirlemek, i¢in, érneklenen
gollerden ikisinde biitiin besin ag1 karbon (8'°C) ve azot (8'°N) kararli izotoplari i¢in analiz edilmistir.
Sonuglar giineydeki gollerde TP ve klorofil-a konsantrasyonlar yiiksek ve siyanobakter patlamalarinin
oldugu tespit edilmigtir. Kuzeydeki géllerde 2006 ve 2007 gibi ¢ok kurak gegen yillarda da 2001 gibi
daha normal yillara gore yiiksek klorofil-a konsantrasyonlari ve siyanobakter patlamalari oldugunu
gostermistir.Besin tuzu yoniinden zengin géllerde, sui¢i bitki kaplamasi azalmis ve baliklarda kiigiik
viicutlu sazangiller baskin hale gelmistir. Sonuglar kesikli bir besin agi yapisini ortaya koymaktadir.
Potansiyel avcr balik olan tathsu levregi (Perca fluvialities) populasyonu kiigiik boylu bireylerden
olusmakta ve omnivor kizilkanat ve kizilgéz baliklari ile aymi 3"°N degerlerine sahiptir. Gollerin
islevlerindeki degisim enleme bagh olarak artan sicaklik etkisi ile yukardan asagi ve asagidan yukari
kontrol mekanizmalari 1$131nda tartisilacaktir.

Anahtar Sozciikler: yukaridan asagi kontrol, asagidan yukan kontrol, 6trofikasyon, Akdeniz iklim
bolgesi, kararli izotop, iklim degisikligi
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Functioning of the Turkish Shallow Lakes on a Latitudinal Gradient:
Space for Time Approach
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1i10nu Universitesi, Biyoloji Boliimii, Elazig Yolu, 15. km, TR—44280 Malatya, Tiirkive
*Department of Freshwater Ecology, National Environmental Research Institute,
Aarhus University, Vejlsovej 25, DK-8600, Silkeborg, Denmark

Studies of shallow lakes conducted mostly in the north temperate zone show that food web structure
and lake functioning arc sensitive to nutrient level. The ecology of semi-arid to arid shallow
Mediterranean lakes experiencing large variations in hydraulic loading and drought, is, however, less
well understood. We studied effects of changes in climate and climate variability on eutrophication by
sampling 26 Anatolian shallow Turkish lakes covering semi-arid to arid Mediterranean climate zones
from the very north (41° 52'N, 27° 58'E) to the south (37° 59'N 27° 19’E). The lakes were sampled
ones in late summer for nutrients, phytoplankton, zooplankton and fish, macrophytes coverage and
PVI1% using a standardized snap-shot sampling protocol developed as part of the EU-FP6-funded
project named Eurolimpacs. Furthermore, to determine the food web structure, the entire food web of
two of these lakes were also analysed for carbon (5'°C) and nitrogen (8'°N) stable isotopes. Results
show several-fold higher concentrations of chlorophyll-a and major cyanobacteria blooming in
southern lakes but also in the northern lakes during the very dry years 2006 and 2007 compared to
more normal years, such as 2001. In nutrient rich turbid lakes, submerged macrophyte coverage
declined and the fish became dominated by small-sized omnivorous cyprinids. The results indicate
truncated food web structure: The population of potential piscivorous perch (Perca fluvialities) were
dominated by small size classes and had 3'°N levels similiar to omnivorous roach and rudd in these
summer warm lakes. The change in functioning of these lakes along the latitudual gradient will be
discussed, focussing on both top-down and bottom-up control.

Key Words: top-down control, bottom-up control, eutrophication, Mediterrancan climate zone, stable
isotope, climate change
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Neojen Golsel Banth Karbonat Olusumlarimin Mineralojik
ve Petrografik Ozellikleri, Melihsah Kuzeyi (Ankara-Cubuk)

Zchra Karakas, Baki Varol, Turhan Ayyildiz, Koray Sozeri ve Mehtap Ertosun

Ankara Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Béliimii,
06100 Besevier, Ankara (E-posta: karakas(@eng.ankara.edu.tr)

Meliksah’in kuzeyinde Ikipmar koyii civarinda yiizeylenen bantli karbonatlar, kahve-boz-sari renkli
garpraz tabakali kumtasi, konglomera, c¢amurtast ve tif birimleri ile temsil edilen Neojen
(Miyo—Pliyosen) yaslh akarsu - g6l toplulugu igerisinde yer alir. Sahada beyaz, krem, bej, sar1, yesil ve
kahverenkli masiv veya laminali i¢ yapiya sahip ve milimetre ile santimetre 6l¢eginde izlenen bantlar,
kimyasal ve kinntili karbonat ¢dkeliminin ardasikligini yansitir. Kimyasal olanlarda (sarkit-dikit)
stalagmitik doku tipiktir. Bu béliimlerde mikritler ignemsi (asikiiler) kalsitler seklinde kristallenirken,
sparitler iri taneli, kaba prizmatik, kaba bulanik kristal ve ¢ali tipinde kristallenmislerdir. Kirintil
bantlar tasinmis ince ve kaba silt boyu karbonat ve kirmtili malzemeden kurulu olup, ig¢erisinde
laminalanma ve mikro derecelenme tipiktir. X-Isinlart analizinde kirintili bantlardaki mikritik
seviyelerde kalsit mineraline kuvars, feldispat ve kil minerallerinden kurulu bir silisiklastik katiliminin
oldugu belirlenmistir. SEM incelemelerinde mikritler, ignemsi (asikiler) ve 50-500 um boyutunda
ozsekilli kalsit kristallerinin karigimi seklinde gorilir. Sparlar ise kaba prizmatik ve kaba bulanik
kristaller seklinde, 700—1100 um boyutlarinda hekzagonal kalsit kristalleri olarak ortaya ¢ikar. Ayrica,
mikritik bolimlerde yogunlasan ¢ali yapilart igerisinde mikroorganizma (bakteri) faaliyetlerini
1isaretleyen sferik sekilli kalsit kristallert tespit edilmigtir. Bantli karbonatlarda CaO (% 58,10-61,08)
ana clement oksit olarak ortaya ¢ikarken, Si0, (% 0,13-3,62), MgO (% 0,02-0,59) ve AlLO; (%
0,02--0,85) oldukga diistik degerdedir. Kirint1 agirlikli bantlarda ise CaO (% 38,72-53,43) ve MgO (%
0,11-0,72) degerleri diisiik, buna karsin, SiO, (% 8,47-19,82) ve ALO; (% 2,29-4,64) yiiksek
degerdedir. Bu bantli karbonat olusumlart sinirli bir alanda izlenir. Bu yerlesim sekli yerel bir
kaynaktan beslenen dar alanli g6l ve/veya golciiklerde depolanmayt isaret etmektedir. Farkli bilesenli
ve degisik renkli bantlarin ritmik tekrarlanmasi ise bu ortamlardaki sik degisen su hidroligi ve kimyasi
yaninda, organik madde tretimi, bakteri faaliyetleri, oksidasyon ve kil mineralleri gibi etmenlerce
kontrol edildigini isaret etmektedir. Beyaz, krem renk tonlarinda irt kalsit kristalleri igerenler, su
derinliginin minimum seviyeye indigi kis aylari baslangicinda gol tabani ile g6l suyu ara yiizeyinde
kristallenmeyi yansitirlar. Ince kirntili karbonatlar (bej-krem, yesil renkli bantlar) yaz aylar1 boyunca
kuruyan veya g¢ekilen golin karbonat ¢amur dizliklerinde zaman zaman etkili olan su-rlizgar
crozyonundan tiiremislerdir. Ayrica, yaz aylart boyunca daralan bu gélctiklere ¢ekilen durgun gol su
ortaminda bej-krem renkli asikiler kalsit (diyajenetik evrede kismen pirizli kalsite dontstimlii) ve
bakteriyal sferik kalsitin yogunlastig1 ¢ali yapili bantlar sekillenmistir. Yesil renkli bantlarda egemen
olan kil (klorit) ile karigmis olan silt (kuvars-feldispat) boyu taneler, bahar aylarinda kisa periyotlu
yagish evrelerde gol suyuna karadan zayif drenajli yiizey sular ile siispansiyon malzeme olarak
tasinmuslardir.

Anahtar Sozciikler: Ankara, Cubuk, banth karbonat, ¢ali tipi, gél karbonatlari, Neojen, stalagmitik
doku
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Mineralogic and Petrographic Properties of the Lacustrine Banded Carbonate
Occurrence of Neogene, North of the Meliksah (Ankara-Cubuk)

Zchra Karakas, Baki Varol, Turhan Ayyildiz, Koray Sozeri & Mechtap Ertosun

Ankara Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Biliimii, Besevler,
TR~06100 Ankara, Tiirkive (E-mail: karakas@eng.ankara.edu.1r)

Neogene (Mio-Pliocene) aged banded carbonates, outcropping around [kipinar village of northern part
of Meliksah (Cubuk) are exposed in a succession that is characterized by fluvial-lake deposits,
composed of brown-yellowish colored, crossed stratified sandstones, conglomerates, mudstones and
tuff deposited. The bands are in the thickness of millimeters and centimeters and show alternations of
white to cream, beige, yellowish, greenish and brownish colored. Their inner structures are dominated
by parallel and cross-laminated and micro-graded structures, referring to the detrital deposition in the
bands. They consist of carbonate, quartz, feldspar and clay minerals with respect to X-ray analyses.
Massive ones are result from chemical precipitation in which stalagmitic texture is typical, and also
micrites were orientated as acicular and acicular fibers according to SEM observation. Sparites are
formed as coarse prismatic, coarse ragged crystal and brush types in shrub appcarances. Acicular
micrites are 50 to 500 wm in size, corresponding to calcite crystals. Spary calcites are 700 to 1100 um
in sizes that are coarse ragged and coarse prismatic crystals. Also, spherical shaped calcite crystals
concentrated in micritic portions were determined as bacterial-induced precipitation within shrub
structures. Geochemical analyses show that CaO (58.10 to 61.08%) is a major oxide in the banded
carbonates; however, SiO;, MgO and Al,Os values are very low as (0.13 to 3.62%), (0.02 to 0.59%)
(0.02 to 0.85%), respectively. However, CaO (38.72 to 53.43%) and MgO (0.12 to 0.72%) values are
very low, AL,O;3 (2.29 to 4.64%) and SiO, (8.47-19.82%) values are high from those of the banded
with more detritic components. Within the Neogene succession, limited extends of the banded
carbonates indicate that they were likely deposited in the small lake and/or ponds which fed from local
springs. On the other hand, rhythmic repetitions and mineralogical variations of the different colored
bands would be result of seasonable changes of water hydrology and chemistry along with organic
matter production, bacteria activity, oxidation and clay minerals. Coarse calcite crystals in the white to
cream colored banded carbonate were crystallized in the interface between lake bottom and lake water
during minimum water depth in the beginning winter months. Fine detritic carbonates (beige to cream
and greenish colored bands) were derived by water or wind erosions from carbonate mud flats during
summer seasons coming up dryness or shrinkage episodes of the lake. Acicular fibers calcite (beige to
cream colored) were subsequently transformed to partly ragged calcite in the early diagenesis in the
shrub structures, and bacterial spherical calcite were formed in local ponds, resulting from maximum
cvaporation and stagnation episodes of the lake during hotter summer scasons. In the green colored
bands, silty material (quartz, feldspar) and clay minerals (dominantly chloride) were transported as
suspension grains by stream with poor drainage through the spring scason.

Key Words: Ankara, Cubuk, banded carbonates, lacustrine carbonate, Necogene, shrub type,
stalagmitic texture
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Miyosendeki Paleo-ortam ve Paleo-iklim Degisimlerine Jeokimyasal Bir
Yaklasim: Himmetoglu Havzasi (Kuzeybat1 Anadolu)

M. Namik Yal¢in ve Ozlem Bulkan Yesiladals

Istanbul Universitesi, Jeoloji Mithendisligi Boliimii, 34850 Avcilar, Istanbul
(E-posta: mny@istanbul.edu.tr)

Bati Anadolu’daki Miyosen yash gol sistemleri paleo-ortam ve paleo-iklim agisindan 6nemli kayitlar
iceren birer dogal arsiv niteligindedir. Bu sistemlerden biri olan Himmetoglu Havzasi, ytiksek
miktarlarda (% 2-60) ve farkh tiirlerde (hiimik-sapropelik) organik madde igeren ¢okelleri bir arada
bulundurmasiyla dikkat ¢ekicidir.

Bu calismada havzadaki istifin bu 6zelliklere sahip kesiminde yiiksek ¢ozuniirliikte dl¢tilmiis 34 m’lik
bir kesit boyunca derlenmis 84 ornek kullanilarak yapilan inorganik ve organik jeokimyasal
calismalarin sonuglari sunulacaktir. Bu baglamda biyojeokimyasal siireglerin etkisiyle ortaya ¢ikan
biyo ve litofasiyes ile ortamsal degisimlerin belirlenmesi ve bunlarin olasi paleo-iklimsel nedenlerinin
tartisilmasi amaglanmugtir.

Degerlendirmeler, kesitin tabanindan baglayarak 0-8.5 m, 8.5-12 cm ve 12.5-34 m araliklariyla
temsil edilen ii¢ farkli kesimin ayirt edilebilecegini gostermistir. Bunlardan ilki kiltasi-silttagi-komur
ve ince kumtas: seviyelerinin bulundugu, hiimik organik madde (HI<200 mgHC/gTOC) igeren,
genellikle oksik kosullarin etkili oldugu (TS<%2, Th/U>1.33) bir tatli su (TOC/Sp > 10) ortaminda
¢okelmis bir istifle temsil edilir. Cy9 ve Cs; bilesenlerinin baskin olarak temsil edildigi n-alkan
dagilimlar1 organik madde kaynaginin agirlikli olarak karasal bitkiler oldugunu gostermektedir. Bu
kesim tipik bir kiyr batakhg ortaminda g¢okelmis olmahdir. ikinci kesim, kiltaslari-kiregtaslari-
seyllerle temsil edilen, htmik-karigik-sapropelik organik madde tirlerinin  timiinii  igeren
(68<HI<900), su kimyasinin degisken oldugu (tatli/tuzlu/acisu: 5<TOC/TS<30;
oksik/disoksik/anoksik: 0.8<Th/U>1.33) bir ortamda ¢6kelmistir. Bu kesimin en ist ve alt
seviyelerinde (910, 954, 1216, 1230 cm) baskin organik madde kaynag: karasal bitkiler, aradaki
kesimde ise sucul bitkilerdir (Cy; ve Cys). Ayrica algal organik madde katkisi (Cy9 ve Cy;) da tespit
edilmistir. Buna goére bu kesim g6l ve cevresindeki floranin degisimler gosterdigi bir dénemin {iriini
olmalidir. Istifin en tstiindeki marn-kiregtasi-seyl seviyelerinin olusturdugu, sapropelik organik madde
(HI>600) iceren kesim ise, tuzlu/aci su kosullarinda (TOC/Sp<10) ¢6kelmistir. Bu donemde, iklimin
kuraklasmasi (yagis/buharlagsma oranimin azalmasi) ve hidrolojik rejimin etkisini yitirmesi golde
kimyasal (organik/inorganik) ¢6kelimin etkili olmasina neden olmustur. Bu kesimdeki alg koékenli
sapropelik organik maddenin n-alkan dagilimlarinda tipik olarak temsil edilmeyisi, bitkisel kokenli
yag asitlerinin alg kokenlilere gore daha iyi korunabilmeleriyle agiklanabilir.

Titim verilerin birlikte degerlendirilmesi sonucunda hiimik kémiirlerin yer aldigr ilk 8.5m’lik kesimin
su fazlasi olan oksik bir golde; 12.5 m’den sora gozlenen sapropelik OM’ce zengin kesimin ise kapah
ve su derinligi degisken anoksik-disoksik bir g6l ortaminda ¢okeldigi sonucuna varilmistir. Bu iki
farkli evrenin gegisi ise istifin 8.5-12.5 m araligi ile temsil edilmektedir. Bu kesimde agik ve kapah
gol sistemlerine ait fasiyes topluluklarmin birka¢ kez tekrarlanmasi, gegisin dereceli degil de,
donemsel tekrarlanmalar seklinde gergeklestigini gostermektedir. Tiim bu degisimler, 1liman yagish
iklimsel kosullarin Miyosenin sonlarina dogru yerini daha kurak sartlara biraktigim gostermektedir.
Aradaki ge¢is doneminde ise gol ve ¢evresinde ani ve kuvvetli iklimsel etkiler (sellenme, asirt yagis,
asir1 kurak, otrifikasyon) rol oynamig olmalhidir.

Anahtar Sézciikler: Neojen, Himmetoglu havzasi, komiir, bitiimlii seyl, paleo-ortam, paleo-iklim.
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A Geochemical Approach to the Environmental and Climatic Changes
During Miocene: Himmetoglu Basin (NW Anatolia)

M. Namik Yal¢in & Ozlem Bulkan Yesiladali

Istanbul Universitesi, Jeoloji Miihendisligi Boliimii, Avcilar, TR-34850 [stanbul, Tiirkiye
(E-mail: mny@istanbul.edu.tr)

The Miocene lacustrine deposits in Western Turkey preserve records of paleo-environmental and
paleo-climatic changes and are therefore important natural archives, which can be used to investigate
these changes. The Himmetoglu Basin bears one of these archives. It represents a very interesting case
because of the close neighborhood of sediments with humic and sapropelic organic matter.

In this study results of inorganic and organic geochemical analyses from 84 samples, which were
obtained from a 34m thick high-resolution section along the most critical part of the sequence, will be
presented. It is aimed to define the changes in bio- and lithofacies and of depositional environment
caused by biogeochemical processes and to discuss their possible paleo-climatic triggers.

Studies have shown, that three different zones can be distinguished, namely from base to top intervals
from 0 to 8.5m, from 8.5 to 12.5m and from 12.5 to 34 m. The first interval is represented by
lithologies such as claystone, siltstone, coal and thin sandstones, by humic organic matter (HI<200
mgHC/gTOC), by in general oxic conditions (TS<%2, Th/U>1.33) and by a fresh water (TOC/Sp>10)
environment. The n-alkan distribution with maxima at C,y and C;, indicates a terrestrial source of
organic material. This interval was probably deposited in a coastal swamp. The second interval is
represented by shales, claystones and limestones, by different type of organic matter (humic,
sapropelic, mixed; 68<HI<900), by varying water chemistry (fresh, saline, brackish; 5<TOC/TS<30),
by redox conditions ranging from oxic to anoxic (0.8<Th/U>1.33). In the uppermost and lowermost
parts of this interval the dominant contribution to the organic content comes from terrestrial higher
plants (Cy and C;;) and in the interval in between from macrophyts (Ca;, C,s). Furthermore some
contribution from algal sources is also detected (Cy9, C;). Hence, this interval has to be deposited
during a period, where both in the lake and in the surroundings dominant sources of organic matter
have changed through time. The uppermost part of the studied section is represented by lithologies
such as marl, limestone and shale, which mainly contain sapropelic organic matter (HI>600) and were
deposited in brackish to saline environment (TOC/Sp<10). A much dryer climate (decreasing
precipitation/evapotransporation ratio) and hydrologic conditions, which resulted in a under-filled
lake, where mostly a chemical deposition took place. The missing indications of algal input in n-alkan
distribution can be explained by the fact, that fatty acids from terrestrial higher plants are better
preserved than those from algae.

Interpretation of the data led to the conclusion, that the first interval between 0—8.5 meters has been
deposited in a slightly over-filled oxic lake and the uppermost interval between 12—34 meters in a
closed under-filled brackish to saline, disoxic to anoxic lake. The transition between these two periods
represented by the intercalation of open and closed lake facieses suggests not a regular transition, but
one with periodic cycles. All these indicate that the climatic conditions have changed from more
humid and mild to dry and warm towards the end of Miocene.

Key Words: Neogene, Himmetoglu basin, coal, oil shale, paleo-environment, paleo-climate
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Cladosera Alt-Fosilleri Kullanilarak Si1g Goéllerde Ge¢cmis
Ekosistem Yapilarinin Belirlenmesi

Ayse 1dil Caklroglul, Eti Levi', Susanne Lildal Amsinck?, Erik Jeppesen2,
Lisa Doner’ ve Meryem Beklioglu'

" Limnoloji Laboratuvari, Biyoloji Boliimii, Orta Dogu Teknik Universitesi, 06531 Ankara
(E-posta: el 56333@metu.edu.tr)
? Department of Freshwater Ecology, National Environmental Research Institute, Aarhus University,
Vejlsovej 25, DK-8600 Silkeborg, Denmark
I Center for the Environment, MSC 63 Plymouth State University, 17 High Street,
Plymouth, NH 03264-1595, USA

Paleolimnoloji ge¢misteki g6l ve ¢evresindeki iklimsel kosullar1 ve goliin gegirdigi siiregleri gol
¢okelleri kayitlarinda bulunan fiziksel, kimyasal ve biyolojik belirtegleri kullanarak agiklayan ve ¢ok
farkl1 disiplinleri birlestiren bir bilim dalidir. Alt-fosil Cladocera - Arthropoda viicut kabuklari, kafa
kalkanlar1, post-abdomenleri ve tirnaklar gibi belirleyici 6zellikteki viicut parcalan gol ¢okellerinde
bozulmadan kalarak tiir tanimlamasi yapmaya uygun mikroskobik zooplankton fosil kalintilaridir. Alt-
fosil Cladoceralar besin agi, trofik yapi, sucul bitki drtiisii, balik yogunlugu, iklimsel degisimler, trofik
salimmmlar ve su seviyesi degisimleri gibi gol ekosistemini etkileyen bircok ¢evresel etken ve
ekosistem diizenindeki bozulmalar hakkinda bilgi verir. Bu arastirmada iilkemizde kuzey (enlem) ile
giiney enlemleri arasinda zaman yerine mekan ve anlik Ornekleme yontemleriyle 26 sig gol
ekosisteminden alinan yiizey ¢6kelindeki (iist 0—1,5 ¢cm) alt-fosil Cladocera taksonlar: belirlenecektir.
Ayni yontemlerle gollerde belirlenen ¢evre kosullariyla birlikte yapilacak Kiimeleraras Iliski Analizi
(Canonical Correspondance Analyses- CCA) ve Asal Bilesenler Analizi (Principal Component
Analyses-PCA) sonuglarindan transfer fonksiyonlar geligtirilecek ve gdllerin gegmis ekolojik yapilar
tartistlacaktir. Alt-fosil Cladocera taksonlari sayimlari tamamlanmis 21 géliin CCA sonuglarina gore
ilk iki eksen tiim varyansin %77’sini temsil etmektedir. Birinci eksen %23,8 lik bir varyansla TP, TN
ve pH ile iliskilidir. Ikici eksen ise %11,1 lik bir varyans ile Secchi/Maksimum Derinlik ile iligkilidir.
Bu sonuglar 1s1ginda transfer fonksiyonlar olusturulacak ve géllerin ge¢mis ekosistem yapilar tespit
edilecektir.

Anahtar Sozciikler: paleolimnoloji, ¢okel, transfer fonksiyon, cca, pca, zaman yerine mekan, anlk
ornekleme
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Determining Past Ecosystem Structures by Using Sub-Fossil
Cladocera in Shallow Lakes

Ayse Idil Cakiroglu', Eti Levi', Susanne Lildal Amsinck®, Erik Jeppesenz,
Lisa Doner® & Meryem Beklioglu'
! Limnoloji Laboratuvart, Biyoloji Boliimii, Orta Dogu Teknik Universitesi,
TR-06531 Ankara, Tiirkive (E-mail: el 56333 @metu.edu.tr)
: Department of Freshwater Ecology, National Environmental Research Institute,
Aarhus University, Vejlsovej 25, DK-8600 Silkeborg, Denmark
! Center for the Environment, MSC 63 Plymouth State University, 17 High Street,
Plymouth, NH 03264-1595, USA

Palaeolimnological approaches can provide long time series of proxy data that may help in assessing
background values and natural variability on timescales extending from annual, decadal to millennia.
Physical, chemical and biological indicators preserved in sedimentary records have the potential to
provide a considerable amount of information on past lake conditions. Being arthropods, when they
die Cladocera exoskeletons are rapidly broken up into their respective components - head shields,
shell, post-abdomen, post-abdominal claws and mandibles - by biological activity. It is these parts
rather than the intact animal that are incorporated into the sediments and are used for identification.
Information on remains of planktonic and benthic cladocerans can be used to evaluate different
environmental parameters, such as food-web, trophic structure, plant structure, fish structure, climatic
change, eutrophication, and waterlevel fluctuation. The aim of this research is to comprise the
identification of sub-fossil cladocerans and counting the remains from the surface (0~1.5 cm) sediment
of 26 shallow lake ecosystems which are sampled by the methods of space for time substitution and
snap shot sampling from northern latitutes to southern latitutes. Environmental variables that are
collected with the same metodology will be used with Cladocera data in Canonical Correspondance
Analyses (CCA) and Principal Component Analyses (PCA) in order to create transfer functions. As a
CCA result of 21 shallow lakes first two axis covers the 77% of the total variance. First axis (23.8 %
variance) was the most strongly affected by total phosphorus, total nitrogen and pH and the second
axis (11.1% variance) was the most strongly affected by Secchi/Maximum Depth. These ordination
results will help us to prepare the first step of quantitative environment reconstruction, a training set
for Turkish shallow lakes and transfer functions in order to interpret past environmental change.

Key Words: palaeolimnology, sediment, transfer function, cca, pca, space for time substitution, snap
shot sampling
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Porsuk Baraji (Eskisehir, KB Anadolu) Cokellerinde
Bir Sekans Stratigrafik Analiz Denemesi

Faruk Ocakoglu, Sanem Agikalin, Celal Erayik ve Osman Kir

Eskisehir Osmangazi Universitesi, Jeoloji Miihendisligi Boliimii, Sedimantolojik Arastirmalar Bivimi,
26480 Meselik, Eskisehir (E-posta: focak@ogu.edu.tr)

Bu ¢alisma, Eskisehir GB’sindaki Porsuk Barajinin su tistii alanlarinda yapilan morfolojik gézlemleri
ve bir karot ile iki hendekteki ¢amurlarin sedimantolojik 6zelliklerinin belirlenmesini kapsar. Temel
amag, g0l camurlarindaki ortamsal incelemelerle ¢dkel sekanslarin  belirlenmesi ve bunlarin
geemisteki gol seviyesi degisimleriyle iliskilendirilmesidir.

Taskin 6nleme ve sulama amach olarak 1944’de insasina baslanan Porsuk baraji 1948°de su tutmaya
baglamistir. DSI verilerine gore gol su seviyesi degisimi 3 gevrime boliinebilir. 1950-1965 arasinda
keskin yillik degisimlerle en fazla 860 m kotlarina kadar yikselmis ve 1968’de en asagi seviyesine
(848 m) dismiustiir. 1968-1976 arasindaki hizli ve siirekli yiikselimle 880 m kotlarina ulasan gol
1988’¢ kadar mevsimsel salimimlarla bu seviye civarinda kalmistir. 1994’¢ kadar devam eden su
seviyesi disiminii (873 m) daha sonra 2001 e kadar siirekli bir yiikselim (en ¢ok 888 m) 1zlemistir. O
zamandan gliniimiize gol seviyesi siirekli diiserek 876 m kotuna gerilemistir.

Golsel stratigrafinin incelendigi ti¢ yerden ilki 2008 erken sonbaharindaki gol kiyi ¢izgisinin (876 m),
30 m su usti tarafinda bulunur: Burada altta kalin bej renkli ¢amurlar (170 cm), ve tizerleyen grimsi
organik¢e zengin ¢amurlar (17 cm), ince (5 c¢m) bitki kirntili bresik ¢amur seviyesi tarafindan
tizerlenir. En tstte ise 25 cm kalinhiginda masif sarims1 ¢amur seviyesi bulunur. Camurun st seviyesi
derin kuruma gatlaklar ve omurgal izleri ile bigimlendirilmistir. ikinci inceleme noktas, ilkinin 800
m kadar memba kisminda yer alir. Burada Porsuk nehrinin ¢akillari dizerinde kotii gelismis bir toprak
profilini 6 cm kalinhiginda siyah renkli bir ¢amur izler; bunun da ustiinde once, dikey konumlu bitki
saplarinin igeren ¢amurlar sonra yatay bitki sapr kirmntilar1 ve en uste de gastrapodlu grimsi bej
¢amurlar bulunur. Ugiincti inceleme noktast ilkinin 2,5 km kadar memba tarafindadir ve ikinci
noktadakine oldukga benzer bir stratigrafi sunar.

Kisaca ozetlenen bu ince golet kaydinin ortamsal yorumundan birinci noktadaki bej/gri plastik
camurlarin, g6l su seviyesinin siirekli ytkseldigi 1977-1997 doénemindeki ‘Transgressive Systems
Tract (TST) ¢okellerine, tizerleyen siyahimsi gri ¢amurlarin ise yiiksek su diizeyi ¢okellerine karsilik
geldigi soylenebilir. Aymi kesitte, tizerleyen bresik, bitki kirintili ¢amurlar diisiik diizey kamasim
yansitirken, daha da Ustteki gri/sarimsi gamur 1996-2002 dénemindeki Transgressif ve izleyen yiiksek
su diizeyi ¢okellerine karsilik gelmektedir. Ikinci noktada ise yasam konumundaki bitki saplar arasma
dolan ¢amurlar ve {izerleyen gastropodlu beyaz ¢camurlar 1999’dan 2003’e kadar siiren yiiksek su
duzeyinin ¢okelleri olmalidir.

Porsuk golet havzasimnin su tisti memba alanlarindaki bu sckans stratigrafisi ¢alismasi, uzun dénemli
g6l seviye rasatlarinin mevcut olmast sayesinde, dolum geometrisinin daha iyi anlasiimasim
saglamaktadir. Bu ise gelecekte Porsuk drenaj havzasindan asinan tortul miktari ve bunun zamanla

degisimi konularinda saglikl sonuglara ulasilmasini miimkiin kilacaktir.

Anahtar Sozciikler: Porsuk baraji, sekans stratigrafisi, gélsel arsiv, KB Anadolu
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A Sequence Stratigraphic Analysis Trial on the Porsuk Dam Sediments
(Eskisehir, NW Anatolia)

Faruk Ocakoglu, Sanem Agikalin, Celal Erayik & Osman Kir

Eskisehir Osmangazi Universitesi, Jeoloji Miihendisligi Béliimii, Sedimantolojik Arastirmalar Birimi,
Meselik, TR-26480 Eskisehir, Tiirkiye (E-mail. focak@ogu.edu.tr)

This contribution comprises some morphological observations and the sedimentological aspects of
muds encountered in two trenches and a shallow core in the subaerial part of the Porsuk dam. Basic
aim in this work then is to create a sequence stratigraphic frame by paleo-environmental inspection of
lake muds and correlate this with the registered lake level changes.

Porsuk dam was started to be built in 1944 with the purpose of flood prevention and irrigation and
initiatiate to capture water after 1948. Dam water level changes provided by state water affaires (DSI)
can be divided into three cycles. Lake level discontinuously rose to 860 m between 1950-1965 and
saw a minimum (848 m) in 1968. Rapid rise in lake level to 880 m between 1968 and 1976, remained
stationary till 1988. The following drop till 1994 down to 873 m was ensued by a continuous rise up to
888 m. From that time onward, lake level progressively has been dropped to the present level of 876m.

The first of the total three locations where the lacustrine records were investigated 1s situated 30 m.
upstream of the lake strand in the early autumn 2008. Here, thick beige muds (170 cm) and overlying
dark organic rich muds (17 cm) are first covered by a thin (5 cm), brecciated mud with abundant plant
debris. The top of the core is formed from massive yellow muds (25 cm) with deep desiccation cracks
and animal trackways. The second location is at 800 m upstream of the first location. The trench here
reveals 6 cm thick black mud over the poorly developed soil profile upon river gravels. Upwards, first
muds with erect plant stems and transported plant debris and then gastropod-bearing gray-beige muds
occur. The last trench is situated 2,5 km upstream of the second location and show a quite similar
record.

Interpretation of this briefly explained record shows that thick beige grey muds at the first location
correspond the Transgressive Systems Tract (TST) deposited during the lake level rise between
1977-1997, while the overlying dark gray muds are formed the subsequent lake high stand. Brecciated
muds in the same scction are probably formed during low stand and the uppermost gray/yellow muds
correspond the transgressive and high stand period in 1996-2002. Upright stems filled with muds and
overlying gastropodal muds in second location are related to lake level rise between 1999-2003.

This sequence stratigraphic analysis of the Porsuk dam sediments provides a better understanding of
the infill architecture with the sake of the availability of long term lake level measurements. This in
turn will produce useful results with respect to sediment yields and its temporal changes from the

drainage basin of the Porsuk River.

Key Words: Porsuk Dam, sequence stratigraphy, lacustrine archive, NW Anatolia
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Cubuk (Ankara) Civari (Sirkeli-Saribeyler-Meliksah)
Neojen Golsel Birimlerin Sedimantolojisi

Zehra Karakas, Baki Varol, Koray Sozeri, Turhan Ayyildiz ve Ayse Bagirgan

Ankara Universitesi, Miihendislik Fakiiltesi, Jeoloji Mithendisligi Boliimii,
06100 Besevier, Ankara (E-posta: karakas@eng.ankara.edu.tr)

Inceleme alani Ankara civari karasal Neojen havzalari arasinda sedimantolojik 6zellikleri agisindan en
az bilinenidir. Burada Miyosen (?) yash golsel birimler ¢amurtasi, dolomit ve kiregtaslari ile temsil
edilir. Camurtaslari beyaz, kahverenkli, yesil, bordo ve bordo-gri renkleri ile tipik olup, istifin taban ve
orta seviyelerinde farkli kalinhklarda gri-beyaz, krem-bej ve yesil renkli dolomitlerle ardalanmal
olarak bulunur. Kiregtaglan istifin en st seviyesinde yer alir. Dolomit ve kiregtast birimlerinde
breslesme, topraklasma, kalkritlesme/dolokritlesme ile kuruma catlaklar ile birlikte erime bosluklar
hakimdir. Ayrica, bu seviyelerde yer yer bitki kok izleri ile fosil kavki ve kaliplart da izlenir.
Petrografik tanimlamalara gore kiregtast ve dolomitler genellikle mikritik ve sparitik 6zelliklidirler. X-
Ismlart analizlerine gore dolomitler farkli mineralojik bilesimler teskil eder: Bunlar saf ve kumlu
dolomitler (kalsit, kuvars, feldispat ve kil mineralli) seklinde ikiye ayrilir. Camurtaglarinin ana bileseni
kil mineralleri olup, degisik oranda mil-silt boyu kuvars, feldisat ve amfibol tiirti silisiklastikleri igerir.
Ayrica, diyajenctik kristobalit olusumlari bu seviyelerde belirginlik kazanir. Bu golsel istifi temsil
eden kil mineralleri paligorskit, sepiyolit, simektit, klorit ve illit olarak ortaya ¢ikar. Taramali elektron
mikroskop incelemelerinde lif ve lif demetleri seklindeki paligorskit ve sepiyolit ile temsil edilen
killerin dolomit ve kalsit mineralleri tizerinde gelistikleri gozlenir. Incelenen érneklerde ¢gimentolanma
¢evresel kalsit veya meniskiis (asimetrik) seklinde geligmistir. Ikinci tiir, hekzagonal-rombik sekilli
kalsit ve dolomit minerallerinin tane sinirlarinda yogunlasmasi ile karakterize olur.

Inceleme alaninda gozlenen sedimanter yapilar (kuruma, toplaklagma, kalkritlesme vb.), mineralojik
degisimler (kalsit, dolomit, kil mineralleri) ve renk farkliliklar1 mevsimsel periyotlara bagli olarak gol
seviyesi ve mineralojisindeki degigimlerin bir yansimasidir. Dolomitlerde yayginca goriilen
topraklagmalar kurak dénemlerde gél tabaninin atmosferik kosullara acildigini gosterir. Saf dolomitler,
kurak iklim sartlarinin siirekliligini korudugu ve pH’in 8’den buiylik oldugu donemlerde s1g gol
duzliklerinde birincil olarak ¢okelmislerdir. Kiregtaglart goliin tamamiyle tatli su karakteri kazandigi
son humid evrede depolanmustir. Paligorskit sepiyolit ve simektit tipi kil mineralleri, kurak-humid
kosullarin siirekli olarak tekrarlandigi mevsimsel evreleri temsil eder. Kurak siireglerde g6l alaninda
yogunlasan dolomitlerin kalkritlesme/dolokritlesmesini takip eden daha 1slak periyotlarda bu
seviyelerin yikanmast ve tath su girigindeki artis, ortamda Mg, Al ve Si katyonlarca zenginlesmesi ve
kil minerallerinin ¢okelmesine ayni zamanda da degisik oranda silisiklastik malzemenin dolomit ve
camurtaslar igerisine katilmasma yol agmustir. Istifin en {ist boliimiinii olusturan kiregtaslar1 gol
suyunun maksimum tatlilia eristigi son humid periyotta depolanmistir. Elde edilen veriler bu golsel
basenin sedimantolojik evriminin asagidaki sekilde gelistigi a¢iga ¢ikmaktadir: (1) Camurtas: egemen
dolomit ardalanimi (Derin, kismen si1g gol), (2) Dolomit egemen kirintili ardalanimi (Si1g kuruyan
alkalin gol), (3) Kiregtasi (Derin tatli gol).

Anahtar Sozciikler: Ankara, Cubuk, golsel birim, Neojen, sedimantoloji
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Sedimentology of the Neogene Lacustrine Units
Around Sirkeli-Saribeyler-Meliksah Villages (Cubuk, Ankara)

Zchra Karakas, Baki Varol, Koray Sozeri, Turhan Ayyildiz & Ayse Bagirgan

Ankara Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Béliimii, Besevier
TR—06100 Ankara, Tiirkiye (E-mail: karakas@eng.ankara.edu.tr)

There is very limited knowledge about the sedimentological properties of the studied Neogene basin
with respect to other terrestrial basins in the central Anatolia. The basin, likely Miocene in age present
lacustrinal deposits, composed of mudstones, dolomites and limestones. Mudstones colored as white,
brownish, green, red claret and red claret-gray are interbedded with gray-white, cream-beige and green
colored dolomites with in various thickness in the lower and middle part of the succession. Limestones
and dolomites are characterized by brecciation, soil horizons, mud cracks, calcretion/dolocretion and
dissolution voids. In addition, plant root remains, fossils shells and some moulds were sometimes
developed within the succession. Petrographic studies show that limestones and dolomites are micritic
and sparitic character. Dolomites consist of different mineralogic types such as pure and sandy
dolomites (calcite, quartz, feldspar and clay minerals). Mudstones are dominated by clay minerals and
consist of different rates of siliciclastic material such as silt sized quartz, feldspar and amphibole, and
also diagenetic cristobalite formation is frequently found in these layers. Clay minerals of the
lacustrine succession are represented by palygorskite, sepiolite, smectite, chlorite and illite. SEM
analyses show that palygorskites occurred as fiber and fibrous shape, sepiolites are concentrated
surround dolomite and calcite minerals. Cementations arc mainly precipitated as poikilotopic and
meniscus calcites and hexagonal-rhombic calcite and dolomite filled the open space between different
kinds of grains.

Sedimentary structures (desiccation, soil horizons and calcretion etc.), mineralogical changing (calcite,
dolomite, clay minerals) and differences in colors were resulted from fluctuation of the lake-level,
likely controlled by seasonal periods. Soil-formation, which preferentially effected on the dolomite
layers, indicate that bottom of lake was emerged to atmosphere during arid seasons. Pure dolomites
are primarily precipitated in shallow lake or in lake flat pH >8°, permanently arid climate conditions
prevailed. Limestones are deposited in the humid periods which lake turned into fresh waters
character. Palygorskite, sepiolite and smectite type clay minerals were formed repetitive scasonal
stages ranging from arid to humid. Dolomites accumulated in the shallowing or drying stage of the
lake were subjected to calcretion and dolocretion, by entering of fresh water into the lake and
subsequently lake increase with fresh water inflows that led to dissolution of carbonates giving rise to
enrichment of the lake waters with Mg, Al and Si cautions involved. Further in this period, siliciclastic
contribution relatively increased and mixed up dolomite and mudstones facies. Limestone which is
constituted top of the sequence was deposited in last humid period that lake is filled up with fresh
water. Obtained data indicate that sedimantologic evaluation of the lake basin are developed as below;
(1) Mudstones and dolomite (deep, partly shallow lake), (2) Dolomite and clastic (shallow drying
alkaline lake), and (3) Limestones (deep fresh lake).

Key Words: Ankara, Cubuk, lacustrine unit, Neogene, sedimentology
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Aksaray Ili Goletleri Uzerine Limnolojik Bir Arastirma
ve Su Kalitesinin Degerlendirilmesi

Murat Kavurmaci' ve Ramazan Demircioglu®

" Aksaray Universitesi, Jeoloji Miihendisligi Boliimii, 68100 Aksaray
(E-posta: muratkavurmaci@yahoo.com)
? Bayindirlik ve Iskan Miidiirliigii, 68100 Aksaray

Bu ¢alisma kapsaminda, Aksaray il simrlan igerisinde yer alan Ciftevi, Bogazkoy, Sariyahsi,
Helvadere, Giizelyurt, Giilagag, Bozkir, Balc1 ve Kepir goletleri ile Hirfanli ve Mamasun baraj
gollerinin  hidrojeokimyasal 6zellikleri incelenmis ve su kalitesi acisindan degerlendirilmistir.
Arastirma ile ilgili ¢alismalar; arazi Slgiimleri, laboratuvar analizleri ve degerlendirmeler seklinde
yiiriitiilmiistiir. ki aylik periyotlarla (Agustos 2007 - Haziran 2008) bir y1l siiresince alinan rneklerde
33 adet fiziksel kimyasal su kalite parametre analizleri gergeklestirilmistir. S6z konusu sularin iyon
bolluk dizilimleri genel olarak Ca” > Na” + K~ > Mg™ // HCO; > Cl > SO, seklinde geligmistir.
Bazi fiziksel ve kimyasal parametrelerin degerleri, T= 6.2 — 30.6 °C, pH = 6.91 - 9.83, EC= 142.6 -
1847.43 uS/cm, TCKM= 91 — 1131 mg/L, TOK=2.75 — 24.4 mg C/L, TA(TN)= 0.17 - 3.71 mg N/L
arasinda degismektedir. Sularin limnolojik ag¢idan yorumlanmasi i¢in su Orneklerinin fiziksel ve
kimyasal analiz sonug¢larnt kullanilmistir. Calisma alamindaki  yiizey sularmin  koken ve
hidrojeokimyasal fasiyes degerlendirmeleri i¢in Schoeller ve Piper diyagramlari kullanilmigtir. Sulama
suyu kalitesi degerlendirilmesinde kullanilan Birlesik Amerika Tuzluluk Laboratuvar grafigine gore;
golet ve baraj sulan genel olarak, orta derecede tuzluluk ve disiik sodyumluluk (C2S1) sulama suyu
kalitesi 6zelligi gostermektedir.

Anahtar Sozciikler: golet, yizey suyu, hidrojeokimyasal fasiyes, iyon degisimi, limnoloji, kalite
siiflandirmasi
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Water Quality Evaluation of Aksaray Province Ponds
And a Limnological Investigation

I o ar 2
Murat Kavurmact’ & Ramazan Demircioglu

"Aksaray Universitesi, Jeoloji Miihendisligi Boliimii, TR—68100 Aksaray, Tiirkiye
(E-mail: muratkavurmaci@yahoo.com)
* Bayindirlik ve Iskan Miidiirliigii, TR—68100 Aksaray, Tiirkiye

Ciftevi, Bogazkoy, Sartyahsi, Helvadere, Giizelyurt, Giilagag, Bozkir, Balc1 ve Kepir Ponds’ within
the borders of the Aksaray Province and Hirfanli ve Mamasun Dam Lakes’ hydrogeochemical
characteristics are analyzed and their water qualities are evaluated within this study. Studies about the
research were conducted by means of ground measurements, laboratory analyses and evaluations.
Physical and chemical water quality analyses are implemented by using samples taken in every two
months (August 2007—-April 2008). lon abundances were generally obtained as Ca42>Na'+K'>Mg”2/
HCO3>>C1'>SO4“2 for the above mentioned water samples. Some physical and chemical parameter

values varied as followed; pH= 6.91 ~ 9.83, EC= 142.6-1847.43 uS/cm, TM= 91 — 1131 mg/L, TOC=
2.75 =244 mg C/L, TN= 0.17 — 3.71 mg N/L. Physical and chemical analyses’ results were used for
interpreting the limnology properties of the samples. Schoeller and Piper diagrams were used for
origin and hydrogeochemical facies evaluations of the stations. Ponds’ and dam lakes’ waters were
qualified as having a medium level saltiness and low level of sodium (C,S;) according to the United
States Saltiness Laboratory Graphic.

Key Words: pond, surface water, hydrogeochemical facies, ion Exchange, limnology, quality index
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Isikh Golii Tortullarinda Ana ve iz Element Dagihimi

Mohammed Tarik Ismael', Sonay Boyraz', Ozden-ileriz,
Nizamettin Kazanci', M. Cihat Al¢icek® ve Salim Oncel”

" Ankara Universitesi, Jeoloji Miihendisligi Béliimii, 06100 Besevier, Ankara
(E-posta: mgeology2003@yahoo.com)
* Maden Tetkik ve Arama Genel Miidiirliigii, 06520 Ankara
 Pamulkale Universitesi, Jeoloji Miihendisligi Boliimii, 20070 Kinikli, Denizli,
! Gebze Yiiksek Teknoloji Enstitiisii, 41400 Gebze, Kocaeli

Isikli Goli Dinar-Civril grabeni iginde, yaklasik 65 km? yiizolgiimii olan, Biiyiik Menderes Nehri
yatag iizerinde tath su goludtr. Adim ve sularini Isikh Kaynagindan alir. Daha 6nce bol sulu bataklik
olan, suyu artik¢a gol, azalinca kuruyan bu alan, 1968’de Biiyiik Menderes Nehri yatagina baraj
yapilmasi tizerine genis ve ortalama 3m derinligi olan g6l halini almistir. G6l alani iginde Livingstone
piston karot 6rnekleyicisi ile alti noktada sondaj yapilmis ve 1-5 m uzunluklarinda karotlar alinmistir.
Bu ¢alismada gol tortullarindaki major ve minér element dagilimlan tamitilmaktadir. Amac element
dagilmimnm iklime bagh olarak nasil bir degisim gosterdiginin arastinlmasidir. Karotlar boyunca,
iklim kontrolu altinda depolandigi bilinen karbonat ve organik madde dagilimi tespit edilmis ve
elementlerin bunlarla olan iligkisi tartigilmistir.

Isikli Gola tortullarinda toplam 40 elementin zaman igindeki dagilis1 belirlenmistir. Bunlar iginde Fe,
Al, Mg, Na, K, P, S ve Ca’un dagihsi anlamli degildir, ¢iinkii dogrudan tortullarin yapisindan
kaynaklanmaktadir. Buna karsilik Li, Co, Cu, Sr, Ba, Zr, Pb, Th, La tortullar i¢indeki dagilislar1 dikkat
¢ekicidir ve organik madde ve karbonat dagilisi ile uyumludurlar. Inceleme sonucunda bazi minor
elementlerin, 6zellikle Li ve La’ nin iklim degismelerine kars1 ¢cok hassas olduklar1 ve ortam belirteci
olarak yorumlanabilecekleri anlagilmistir.

Anahtar Sozciikler: Isikli gol, iklim, organic madde, majér ve minér elementler
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The Distribution of the Major and Minor Elements in Sedimentary of Lake Isikh
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Lake Isikli is a fresh water body of 65 km square situated in Dinar-Civril graben. It is on the
downstream of Biiylik Menderes River and fed by Isikli spring. Before the construction of a dam on
the Biiyiik Menderes river in 1968; the lake had been alternating between a marsh and a very shallow
lake due to low water content. Afterwards it has been a wide lake with average of 3 m depth. Six
corings were performed with Livingstone piston corer and 1-5-m-long cores were taken and major
and minor element distributions of the lake sediment are presented in this study. The aim of the study
is to find a link between element distribution and climate changes. To achieve it core sediments were
investigated systematically using a sample of a 10 c¢m intervals, totally 50 sediment samples.
Carbonate content and organic matter of the lake sediments which are known to be deposited under the
control of climate were correlated with elements. However elements of the recent sediments (the
uppermost 30 cm layer) are not significant for climate as they are contaminated by industrial and
anthropogenic pollutants. The 40 elements through the Lake Isikli deposits were identified. The
distributions of Fe, Al, Mg, Na, K, P, S and Ca are not meaningful since they are directly related to the
structure of the sediments. Contrarily, the minor elements Li, Co, Cu, Sr, Ba, Zr, Pb, Th and La are in
good accordance with the distributions of organic matter and carbonate. The investigation points out
that some minor elements, particularly La and Li can be used as relatively good indicators for climate
changes.

Key Words: lake Isikli, climate change, organic matter, major and minor elements

313



Muradiye Deltasinin Fasiyes Analizi ve Van Golii Seviye
Degisimlerinin Tespiti Acisindan Onemi

Cetin Yesilova', Mustafa Karablylkoglu2 ve Tiirker Yakupoglu'

"Yiiziincii Yil Universitesi, Jeoloji Miihendisligi Boliimii, 65080 Van
(E-posta: cetinyesilova@yyu.edu.tr)
° Yiiziinci Yil Universitesi, Antropoloji Boliimii, 65080 Van

Van Golinil ¢evreleyen karasal alanlarin farkli ytiksekliklerinde, golin eski yiiksek g6l diizeyi
asamalarinda gergeklesen, gol tabani ve kiyisi, yelpaze deltasi ve Gilbert tipi delta ¢okel istifleri ile
karakterize edilen Ge¢ Kuvaterner yash, kirmtili ¢okel istifler yaygin olarak bulunmaktadir. Bu
baglamda Van Goéli’niin KKD kenarinda bulunan ve yaklagik olarak 1685-1710 m esyiikseltileri
arasmda yer alan 25 m kalinhgindaki kirmntihi ¢okel istif, Van Goli'niin eski gol diizeyinin
belirlenmesine ve akarsu-gdl gegisine iligskin tektonik ve iklimsel denetimlerin nedenlerinin
anlagilmasina olanak saglayan Gilbert tipi bir delta 6rnegi ile karakterize edilmektedir. Gilbert tipi
deltalar, akarsularin deniz veya gollere bosalim gosterdigi yerlerde gelisen ve karakteristik olarak
taban, alin ve tavan sctlerinden olugsan ve yukari dogru tane boyu kabalasmasi gosteren ¢okel
istiflerdir.

Bu ¢alismanin amaci, Gilbert tipi Muradiye deltasinin fasiyes mimarisini ve ¢dkelme istifini siireg-
sonug iliskileri 15181inda irdeleyerek, eski Van Goli'niin delta olusumu sirasindaki gol diizeyinin
saptanmasina ve ¢okel istifin depolanmasi sirasinda etkin olan yerel hidrodinamik kosullarin
belirlenmesine katkida bulunmaktir. Muradiye deltasi ¢okel istifini olusturan taban, alin ve tavan
setlerinde, ¢okellerin litolojik ve dokusal 6zellikleri, geometrileri, sedimanter yapilart ve renkleri
gozetilerek, delta otesi, delta onii ve delta yiizeyi ortamlarinda gergeklesen ¢okelmeyi yansitan 8
fasiyes ayirt edilmistir. Istifin yaklasik 17m kalinhgindaki taban seti ¢okelleri, yatay ve paralel
katmanls silt ve kil (F1), yatay ve paralel katmanh ince kum (F2) ve yatay ve paralel katmanh ve su
kacis yapili kum (F3) fasiyesleri toplulugu ile karakterize edilmektedir. Bu fasiyes toplulugu, genel
olarak asili gerecin delta tesi (g6l tabani) durgun su ortami kogullarinda durulmasiyla gergeklesen bir
cokelimi belirtmektedir. Sivilagmaya bagli olarak ger¢eklesen ¢okel deformasyonlarini karakterize
cden F3 fasiyesi, ¢okelme ortaminda volkanizma veya tektonizmaya bagh olarak gelismis sismik
etkinliklerin varligim yansitmaktadir. Dugiik ve yiiksek agi egimli katmanh ¢akil ve kum fasiyesi (F4)
ve dalga ripil ¢apraz laminali kum ve silt fasiyesi (F5) toplulugu ile karakterize edilen, yaklasik 5 m
kalmligindaki delta alinsetleri, delta gelisiminin genel olarak fluviyal siirecler denetiminde
gergeklestigini ve dalga ectkinliginin olduk¢a simirli bir diizeyde kaldigmmi belirtmektedir. Delta
alinsetleri tizerine asindirmali bir dokanakla gelen tavan setleri yatay ve paralel katmanli, tane destekli
cakil (F6), yatay ve paralel katmanli, hayvan kagis izli kum (F7) ve agik kahvemsi-kirmizi renkli
camur (F8) fasiyesleri toplulugu ile karakterize edilmektedir. Yatay ve paralel katmanlh c¢akil (F6) ve
kum fasiyesleri (F7) s1g akarsu yataginda uzunlamasina gelismis ¢akil barlarmm varlhigimi
yansitmaktadir. Yatay ve paralel katmanl kum fasiyesindeki yatay hayvan kagis izleri ortamdaki canh
etkinliginin ve hizli bir ¢okel depolanmasinin varhgini ortaya koymaktadir. Kirmizi renkli ¢amur
fasiyesi ise, sellenmelere bagli olarak tagkin ovasinda asih geregten gerceklesen ¢okelimi
gostermektedir.

Gilbert-tipi Muradiye deltas;, Van Goliniin Ge¢ Kuvaterner doneminde yiiksek gol diizeyi
agsamasinda, olasilikla disiik kivrimli s1g bir akarsu yatagi ile karakterize edilen bir akarsuyla (Eski
Bendimahi Cay1) getirilen ¢6keller tarafindan olusturulmustur. Muradiye deltasi alinsetlerinin
yiksekligi, delta ilerlemesi sirasinda Van golii su seviyesinin giiniimiizdeki seviyesine gére yaklasik
60 m daha yiiksekte oldugunu ve yerel olarak su derinliginin ise kiy1 kusaginda 5 m.den daha fazla
olmadigini géstermektedir.

Anahtar Sozciikler: gilbert, Van golu, delta, fasiyes, Muradiye
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Late Quaternary clastic sedimentary sequences characterised by lake bottom and shoreline, fan delta
and Gilbert-type delta deposits are common along the rising grounds of the Lake Van. In this context,
25 m thick clastic sedimentary sequence, which is exposed at approximately 1685-1710 m ncar
Muradiye at the NNE margin of Lake Van, represent an example of Gilbert type delta and provides an
oppurtunity to determine the paleo lake level of Lake Van and to evaluate tectonic and climatic
controls at a strcam-lake transition.Gilbert type deltas are sedimentary sequences that form at places
where streams enter into seas and lakes. They are composed characteristically of bottomsets. foresets
and topsets which indicate coarsening upward sequences.

The aim of this study is to contribute to the understanding of the paleo lake level of Lake Van at the
time of delta formation and to determine its effective local hydrodynamic conditions during
sedimentation of the depositional sequence in regard to facies architecture and sedimentary facies of
Gilbert-type Muradiye delta on the light of process-response models. Eight distinct facies representing
sedimentation in prodelta, delta front and delta plain enviroments are distinguished in terms of
lithological and textural characteristics, geometries, sedimentary structures and colors of the
bottomset, foreset and topset deposits of the Muradiye delta.

About 17 m thick bottomset deposits are characterised by horizontal and parallel bedded silt and clay
(F1), horizontal and parallel bedded fine sand (F2) and horizontal and parallel bedded sand with water
escape structure (F3) facies association. This facies association indicates sedimentation from
suspended load in stagnant water conditions of prodelta (lake bottom). F3 facies suggest liquefaction-
related sedimentary deformations representing existence of seismic shocks caused by tectonism and
/or volcanism originated activities seismic. About 5 m thick delta foresets are characterised by facies
association of low and high angle inclined bedded gravel and sand (F4) and wave ripple cross
laminated sand and silt (F5) facies. They suggest delta formation was primarily controlled by fluvial
processes and wave activity was so limited. Topset deposits which lie on foresets with erosive contact
are characterised by facies association of horizontal and parallel bedded, grain supported gravel (F6),
horizontal and parallel bedded sand with escape structures (F7) and light brown-red colored mud (F8)
facies. Horizontal and parallel bedded gravel (F6) and sand (F7) facies represent longitudinal gravel
bars which form in shallow stream bed. Horizontal escape structures in horizontal and parallel bedded
sand facies display the existence of living activity and rapid sediment deposition. Red colored mud
facies indicate overbank deposition from suspended material related to extensive floods in a flood
plain.

Gilbert-type Muradiye delta is formed by progradation of fluvial dominated sediment deposition
brought into the lake margin by a low-sinuosity shallow stream (Paleo Bendimahi Creek) at a
highstand stage during Late Quaternary of Lake Van, The height of the foresets of the Muradiye delta
indicates that the paleo level of Lake Van was almost 60 m higher than the present leke level during
the delta progradation and the associated water depth in the shoreline environment appears to be in the
order of not more than 5 meters locally.

Key Words: gilbert, lake Van , delta, facies, Muradiye
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Oligosen—Miyosen Zaman Arahginda Dezful Korfezi Kuzey Kisimlari
ve Izeh Zonu I¢indeki Asmari Formasyonu’nun Havza Analizleri
ve Sedimanter Ortamlar:

Alireza Tahmasbi Sarvestani', Mohammad Hossein Adabi’ ve Abbas Sadeghi’

" National Iranian Oil Company (Exploration Directorate) P.O. Box 19395-6669,
Tehran, Iran (E-posta: alirezatahmasbi@gmail.com)
“ Geology Department, Faculty of Earth Sciences, Shahid Beheshti University, Tehran, Iran

Asmari Formasyonu, Zagros Havzasi igindeki en dnemli rezervuarlardan biridir. izeh Bolgesi’nde ¢ok
sayida fasiyes degisimi gosteren yiizleklerin drnekleri mevcuttur. Izeh’in giineyinden kuzeyine kadar
Katula, Baba Ahmad, Chidan Tang-e-Pabdeh ve Tang-e-Gel-e-Toursh (Dezful korfezinin kuzey
kisimlar1) bolgelerinde; fasiyes tespiti, sedimanter ortamlar ve havza analizleri igin; bes adet
stratigrafik kesit ol¢limii ve ornekleme yapilmistir. Mikrofasiyes ¢alismalarindan gozlenen veriler;
Asmari Formasyonu’nun iki karbonatsiz fasiyes (anhidrit ve kumtasi) ve dort karbonat fasiyes kusagi
ile karbonat yokus platformunda depolandigimi gostermektedir. Karbonat fasiyesleri gelgit diizligg,
lagiin, bariyer, yakinsal ve uzaksal acik deniz ve pelajik ortamlarindan olusmaktadir.

Asmari Formasyonu’nun karbonat platformu; Erken Oligosen’de (Rupeliyen) Katula stratigrafik
kesitini ¢ekirdegini olusturur. Buna karsin diger stratigrafik kesitler, aym zamandaki havza
ortamlarinda yer almakta olup, Pabdeh Formasyonu da bu bélgelerde depolanmisur. Bu nedenle Tang-
e-Gel-e-Toursh bolgesinde Asmari Formasyonu’nun tabani Geg Oligosen’de Dezful Korfezinin kuzey
kismu disinda gozlenen geri kalan stratigrafik kesitlerde yer alan Asmari Formasyonu’nun kuzeyindeki
Ktula stratigrafik kesitinden daha gengtir. Sonug¢ olarak; bu bolgedeki olusum Oligosen’den Erken
Miyosen (Akitaniyen) tabanina kadar devam etmektedir. Izeh zonunun kuzey kismina dogru (Katula
kesiti) Ust Asmari istifi orta-dis ve hemipelajik-pelajik depolanmay: ihtiva ederken; Burdigaliyen
boyunca Dezful Kérfezinin kuzey kismindaki ¢ogu mikrofasiyesler i¢ ve orta ramp yerlesimine aittir.
Bu nedenle Katula istifi Burdigaliyen’in tabaninda yer almaktadir.

Anahtar Sézciikler: Asmari Formasyonu, Zagros Havzasi, basen analizi, Oligosen, Erken Miyosen,
mikrofasiyes
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The Asmari Formation is one of the most important reservoir in the Zagros basin. There are numerous
outcrops with facies variation in the lzeh area. Five stratigraphical sections were measured and
sampled in localites of Tang-e-Gel-e-Toursh (North parts of Dezful embayment), Chidan Tang-e-
Pabdeh, Baba Ahmad and Katula from the South to North of Izeh zone for determination of facies,
sedimentary environments and eventually basin analysis. Based on obtained data from microfacies
studies, the Asmari Formation have been deposited in the carbonate ramp platform with four carbonate
facies belts and two none-carbonate facies (anhydrite and sandstone). The carbonate facies consist of
tidal flat, lagoon, barrier , proximal and distal open marine and pelagic environments.

The carbonate platform of the Asmari Formation was nucleated in Katula stratigraphic section in the
Early Oligocene (Rupelian), wheras another Stratigraphical sections were situated in basinal setting in
the same time and Pabdeh Formation was deposited in this areas. Threrefore, the base of Asmari
formation in the Tang-e-Gel-e-Toursh is younger than of Ktula stratigraphic section in the North
During the late Oligocene Asmari Formation developed in the rest of the stratigraphic sections except
of North part of Dezful embayment. As a result, in this area section basinal position to be continued
from the Oligocene and base of Early Miocene (Aquitanian). During the Burdigalian Stage the mostly
microfacies in North part of Dezful embayment belong to inner to middle ramp setting , Wheras
toward north part of Izeh zone (Katula section) in the same time, the Upper Asmari succession
comprises of middle-outer and hemipelagic-pelagic setting. Therefore the Katula section was located
in basinal position in the Burdigalian Stage.

Key Words: Asmari Formation, Zagros basin, basin analysis, Oligocene, Early Miocene, microfacies
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On Ulke Havzasinda Orta Miyosen Yash Resifal Karbonatlarin Evrimi ve
Olusumlarinda Eski Topografyanin Etkisi (Osmaniye-Iskenderun-Hatay),
Giiney Tiirkiye

Baki Varol, Erdogan Tekin, Turhan Ayyildiz ve Mohammed Ikram

Ankara Universitesi, Jeoloji Miihendisligi Bolimii, 06100 Tandogan. Ankara
(E-posta. varoll@eng.ankara.edu.tr)

inceleme alani, Dogu Akdeniz’de Iskenderun Korfezi ve yakin civarinda olup. Anadolu. Afrika ve
Arap plakalarinin t¢li kavsaginda yer alir. Bu ¢alismaya konu olan orta Miyosen yash resifal
karbonatlar, bir ontilke 6zelligi tasryan Osmaniye-Bahge (OB), Iskenderun-Arsuz (IA) ve Hatay-
Samandag (HS) olarak ayrilan alt havzalarda birbirinden bagimsiz olarak depolanmislardir. OB alt
havzasinda . kirmizi ve seyrek olarak yesil renkli ¢akiltaslar ve kumtaslarindan meydana gelen akarsu
ve sahil silisiklastikleri ile temsil edilen ¢okeller (Kalecik Fm) resiflerin altinda yer alir. Resifler (Horu
I'm) tabanda yersel lagiin ve karbonat sighklar ile dereceli gegisli yer yer de temel kayalari veya
akarsu ¢okelleri ile uyumsuzdur. Bslgeye Orta Miyosen’de baslayan ilk transgresyonla birlikte deniz
altinda kalan topografik yiikseklikler veya s1g self bolgeleri, mercan kolonilesmesi ve diger resif
yapicilar i¢in uygun sertlikte temel olusumu saglamistir. Horu Formasyonu’ na ait yama resifleri farkh
buytiklik ve boyutta genelde resif ¢ekirdegi ve kanatlarindan meydana gelmistir. Resif ¢ekirdekleri,
merceksi ve ince-kalin kollart olan, kubbemsi ve yassi morfolojiye sahip yerinde biiyiiyen mercanlar
ile karakterize edilen masiv kiitlelerdir. Resif kanatlari, resiften tiireme bloklar-bresler veya
biyotirbasyona ugramis biyoklastik tabakalar ile temsi edilmektedir. Orta Miyosen sonlarina dogru,
belirgin olarak artan silisiklastik malzeme resifi kesen kanallarda karbonat kirintilarla da karisarak
capraz tabakal kumtasi veya kumlu kiregtaglari olarak depolamistir. Bu sekilde ortama giren tatl sular
ile normal deniz suyu aci suya doniismiis ve bu kosullarda mercan resiflerinin yerini kiigiik ostrea
resifleri almigtir. Ttm resifal gelisimler Orta Miyosen sonlarinda veya Erken Ge¢ Miyosen’de, gelisen
delta sistemleriyle (Kizildere Fm) bogularak sona erdirilmistir. 1A alt havzasindaki resifler. genel
hatlari ile OB alt havzasi ile benzer depolanma 6zelligi sergilemis olmakla birlikte. burada, resifler iist
seviyelerine dogru glokoni-fosfat iceren yamag karbonatlarina (sertzemin) ve pelajik kiregtaslarina
dereceli olarak gecis gosterirler. Bu durum hizla yiikselen deniz seviyesi etkisinde resif bogulmasini
isaret eder. Deltaik sedimantasyon ise daha sonra gelismis ve bunu Messiniyen evaporitleri ile takip
etmistir. HS alt havzas ise diger iki alt havzaya gore daha karmasik bir resifal gelisim sergiler. Bu
durum, havza morfolojisinin sekillenmesinde sedimantasyonla yasit tektonizmanin olduk¢a etkili
olmasindan kaynaklanir. Ozellikle tane boyu iri kumdan blok boyuna kadar degisen aralikta resiften
tireyen karbonat malzemenin, faylarla kontrol edilen yersel yamaglarda depolanmasi ile olusan kalin
istifler (Cevlik Uyesi) yer yer kayma yapilari ile karakterize olurlar. Bu yamaglart ¢evreleyen
sighklarda-plajlarda ise resif gelisiminden 6nce. algli onkoidler ve gapraz tabakali karbonat kumtaslari
depolanmustir. Bu alt havzada diger alt havzalara benzer sekilde irili ufakl yama resifleri tipiktir.
Gevlik civarinda bu resif toplulugu igeren karbonat platformu GD yéniinde acik denize dogru ilksel bir
egim agistyla(10—15") uzanarak pelajik karbonatlar ile ardalanir ve distlenir (Tepehan Fm). Bu alt
havzada da Orta Miyosen resifleri ve pelajik karbonatlari igeren istif, resif bogulmasini takiben Geg
Orta—Geg¢ Miyosen stirecinde ¢okelen 6nce kirintih (Nurzeytin Fm), daha sonra da Mesiniyen
evaporitleriyle (Vakifli Uyesi) son bulur.

Bu ¢alismada elde edilen sedimantolojik veriler, bu alt havzalarda resif gelisimini ve havza evrimini
kontrol eden en 6nemli faktorlerinin eski topografya, klastik girdisi, deniz seviyesi degisimleri ve sin-

sedimanter tektonik oldugunu ortaya koymaktadir.

Anahtar Soézciikler: Iskenderun-Hatay havzasi, oniilke, resif. Horu Formasyonu, sedimantoloji,
fasiyes

320



62" Geolo

Evolution of the Middle Miocene Reefal Carbonate Depositions in Foreland
Basin and Influence of Antecedent Topography on its Formation,
(Osmaniye-Iskenderun-Hatay), South of Turkey

Baki Varol, Erdogan Tekin, Turhan Ayyildiz & Mohammed Ikram

Ankara University, Department of Geological Engineering, Tandogan,
TR-006100 Ankara. Turkey (E-mail: varol@eng.ankara.edu.tr)

The study area is located near the triple junction of the Anatolian, African and Arabian plates in
eastern most part of the Mediterranean region, Bay of Iskenderun, southern Turkey. The studied for
the Middle Miocene aged reefal carbonates were deposited separately each other in isolated
Osmaniye-Bahge (OB), Iskenderun-Arsuz (IA) and Hatay-Samandag (HS) foreland characterized sub-
basins. OB sub-basin starts with fluvial sediments (Kalecik Fm), composed of red claret and rarely
green colored conglomerates and sandstones that unconformably overlie the Pre-Miocene basement
rocks. Reefs (Horu Fm) gradually rest on the fluvial deposits with minor siliciclastic inputs in the local
lagoons and shoals. Shallow shelf areas over the topographic highs provided suitable hard substratum
for the colonization of corals and other reef builders. The patch reefs of Horu formation are of
different sizes and dimensions with more commonly forming reef cores and flanks. The reef cores are
lenticular and massive bodies characterized by corals of in-situ growth positions which are of thin to
thick branching, massive domal and platy morphologies. Reef flanks were delineated by blocks-
breccias and bioturbated bioclastic beds. Through the end of the middle Miocene, siliciclastic input
apparently increased. resulting in reef-cut channels filled by cross-bedded carbonate sandstone
composed of mixture of the carbonate and siliciclastic grains and coral reefs upward replaced with
small ostrea reefs grown under brackish water condition. The reef development was completely ceased
by drowning by means of formation of deltaic unit (Kizildere Fm) at the end of the middle Miocene or
early late Miocene. Though reefs in the IA sub-basin nearly exhibit same depositional history. they are
upward graded into phosphate-glauconite-bearing slope carbonates (hardground) and pelagic
limestones. This indicates that drowning reefs are under rising sea-level effect. Further, deltaic
sedimentations were developed and followed the Messinian evaporate accumulation. HS sub-basin has
more complex reefal development than other sub-basins. This complexity was resulting from syn-
sedimentary tectonics that was more effective on the configuration of the basinal morphology.
Especially reef-derived carbonate grains ranging from coarse sand to blocks in size were accumulated
on the local slopes driven by fault, which is characterized by a thick detrital carbonate unit (Cevlik
Member) with rare slump structures. However, algal oncoids and cross-bedded sands were deposited
on the carbonate shoals-beach formed surrounding the slopes before reefs development. It is typical
for big and small patch reefs similar to other sub-basins. In the HS sub-basin, carbonate platform with
reefal community shows an original inclination (10—15°) with the SE direction towards to offshore. In
the Cevlik Section, the reefs laterally passed into slope and pelagic carbonates, and then were overlain
by the pelagic limestones (Tepehan Fm), and upward succeeded by siliciclastics (Nurzeytin Fm) and
evaporites (Vakifli Member) through the late Middle and Late Miocene, respectively.

The sedimentological studies have suggested that antecedent topography, clastic input, sea level
changes and syn-sedimentary tectonics were to have been the most important controlling factors for

the reef development and basinal evolution in these sub-basins.

Key Words: Iskenderun-Hatay basin, foreland, reefs, Horu formation, sedimentology, facies
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Yozgat Giineyi’nde Ge¢ Paleosen—Erken Orta Eosen Zaman Arahgindaki
Karasal Donemin Bir Kaniti: Divanli Formasyonu, Orta Anadolu, Tiirkiye

Hasan Celik ve Ahmet Korkmaz

Bozok Universitesi, Miihendislik ve Mimarlik Fakiiltesi, Jeoloji Miihendisligi Béliimii,
66100 Yozgat (E-posta: hasan.celik@bozok.edu.tr)

Yozgat gineyinde Divanli koyii ¢evresinde tip kesiti Slgiilen, stratigrafisi ve ¢okelme ortami ortaya
konan karasal ¢okeller ilk kez bu ¢alismada ‘Divanl formasyonu’ olarak adlandirilmistir.

Divanli ¢evresinde dar alanlarda yamalar seklinde yiizeylemelere sahip olan bu formasyon, énceki
calismalarda ge¢ Maastrihtiyen—erken Paleosen zaman araliginda olustugu belirtilen Yozgat
Batoliti’nin ayni dénemde bélgeyi etkisi alunda bulunduran sikismali tektonik hareketler sebebiyle
yikselerek yiizeye ¢ikmasimni takip eden ayrisma, asinma ve tasinma olaylari sonucunda aliivyon
yelpazesi ortaminda biriken ¢okellerle temsil olunmaktadir.

Kalnhgi 5 m ile 22 m arasinda degisen formasyon, malzemesinin %90’ dan fazlasimi Yozgat
Batoliti’ne ait granitoyidlerden alir. Igerisinde boyutlar1 1 metreye kadar ulasabilen olduk¢a koseli
granit pargalar1 bulunan birim, kirmizimsi kahverengi ve bol kuvars taneleri bulunduran bir matrikse
sahiptir.

Divanh formasyonu, Yozgat Batoliti’ne ait derinlik kayaglari tizerinde uyumsuzlukla bulunurken, Orta
Eosen transgresyonu ile Yozgat giineyini etkisi altina alan oldukga sig, sakin denizel ortamda ¢okelen
Kocagay Formasyonu’na ait bol Nummulitli, kumlu, ¢akilli ince ve dalgali tabakah kirectaslar

tarafindan uyumlu olarak (izerlenir.

Anahtar Sozciikler: Divanli formasyonu, karasal ortam, alilvyon yelpazesi, Yozgat
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An Evidence of The Continental Period During Late Paleocene—Early Middle
Eocene Time Interval Around Southern Yozgat, Central Anatolia, Turkey

Hasan Celik & Ahmet Korkmaz

Bozok Universitesi, Miihendislik ve Mimarlik Fakiiltesi, Jeoloji Miihendisligi Boliimii,
TR-66100 Yozgat , Tiirkive (E-mail: hasan.celik@bozok.edu.tr)

The stratigraphy and depositional environment of continental sediments exposed around Divanh
village has been studied along a type section and termed, as for the first time, ‘Divanli formation’.

The unit crops as small patchy outcrops in around Divanh village. The unit is represented by alluvial
fan deposits, derived from upper Maastrichtian-lower Palacocene Yozgat Batholith subsequent its
arrival to surface during compression deformation. The weathering and erosion of the batholith
provided to source area for the continental sediments.

The thicknes of the formation varies between 5 m and 22 m and more than 90% components were
derived from the granitic rocks of the batholith. The sediments contains angular granitic tragments,
reaching up to 1 m; the matrix is typicall redish-brownish in colour and consists of about 100% quartz
sands and gravels.

Divanh formation unconformably overlies the granitic rocks of the batholith. To the south of Yozgat,
Divanh formation is covered by the sandy, gravelly sediments with thin and undulated limestone beds
of Kocagay Formation, which was accumulated in a very shallow, quite shelf water during the Eocene

transgression.

Key Words: Divanli formation, continental, alluvial fan, Yozgat
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Kiyikdy ve Yakin Civarinda (KD Tarakya) Sogucak Formasyonu’nun
Ortamsal Degerlendirmesi

Meltem Baykal', Baki Varol® ve Turhan Ayyildiz®

" Maden Tetkik ve Arama Genel Miidiirliigii, Jeoloji Etiitleri Daire Baskanligi,
06520 Balgat, Ankara (E-posta: mbayvkal@eng.ankara.edu.tr)
* Ankara Universitesi, Jeoloji Miihendisligi Béliimii, 06100 Tandogan, Ankara

Trakya havzasinda ylizeyleyen Sogucak formasyonu bugiine kadar genelde self ortaminda depolanan
resif-resif gevresi kiregtaslarindan olustugu kabul edilmistir. Trakya havzasinin kuzeydogu bolimiinde
Kiyikdy alaninda ise Sogucak formasyonu olarak tanimlanan birimler dogrudan temel birimler iizerine
uyumsuz olarak gelmektedir. Ayrica, tabanda silisiklastik agirhik bir seviye ile baslamakta (F1) olup
bol biyotlrbasyonlu sahil kumtaglari —kumlu kiregtagi (5-50 metre) ve igerisinde gelgit kosullarini
yansitan ¢amur intraklastli, alev yapih ¢amurtasglarina (F2) ge¢mektedir. Bu seviye tste dogru birkag
metre kalinhginda bireysel mercan resiflerini bulunduran ¢apraz tabakali kirintily kiregtaglart (15--50
metre) (F3a) ile tistlenmektedir. Fasiyes yanal devaminda KB—-GD yoéniinde muhtemelen sahil ¢izgisi
boyunca etkin olan megaripillan gosteren dev ¢apraz tabakali biyoklastik lere (F3b) ge¢mektedir. Istif
tste dogru gerileyen bir sahil ¢izgisinde depolanan Ostrea’lh ve Gastropod’lu seviyelerle (F4) son
bulmaktadir. Kiyikdy ve yakin civarindaki Ust Eosen—Alt Oligosen araligia karsi gelen bu birim,
fasiyes tiirleri ve ¢okelme ortamlar: itibariyle Sogucak Formasyonu’ nun diger kesit alanlarina (resif,
resif onii, resif gerisi) gore kiyi, kiyr gerisi, set adasi ve plaj-lagiin seklinde ayrilan farkli ortamsal
gelisimi igsaretlemektedir.

Anahtar Sozciikler: Trakya havzasi, Sogucak Formasyonu, fasiyes, megaripil, resif, alev yapisi
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Environmental Evaluation of the Sogucak Formation
Around Kiyikoy and its Vicinity (NE Trakya)

Meltem Baykal', Baki Varol® & Turhan Ayyildiz

" Maden Tetkik ve Arama Genel Miidiirliigti, Jeoloji Etiitleri Daire Baskanhigi, Balgat,
TR-06520 Ankara, Tiirkive (E-mail: mbaykal(@eng.ankara.edu.tr)
’ Ankara Universitesi, Jeoloji Mithendisligi Boliimii, Tandogan, TR-06100 Ankara, Tiirkiye

It has been approved that Sogucak Formation is composed of reef-reef covering limestones which is
generally accumulated over shelf environment in the Thrace basin. The unit has been determined as
the Sogucak Formation around Kiyikdy area of the northeastern part of the Thrace basin overlain
unconformably over the basement units. In addition, the unit starts with dominated siliciclastic strata
(F1), pass into upward intensively bioturbated coastal sandstones-sandy limestones (5 to 50 meters)
and mudstones with intraclast and flame structures (F2) representing tide conditions. These facies are
overlain by crossed stratified limestones (15 to 50 meters) having one or two meters individual coral
reefs (K3 a). Laterally, this facies pass into giant crossed stratified bioclastics with NW-SE direction
(F3 b) which represents megaripples that possibly determinant along shore line. Sequence is finally
covered by mainly limestones bearing Ostrea and Gastropod, deposited in regressive shore line (F4).
The unit in the studied area corresponding to Upper Eocene to Lower Oligocene time and its facies
types and deposition environments (shore, back shore, set island and beach-lagoon) point out different
developing environments in respect of the other Sogucak Formation® s Measured Section areas (reef,
fore reef, back reef).

Key Words: Thrace basin, Sogucak Formation, facies, megaripples, reef, flame structure
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Ankara-Cubuk Civari (Sirkeli-Saribeyler-Meliksah )
Neojen Golsel Birimlerin Sedimantolojisi

Zehra Karakas, Baki Varol, Koray Sozeri, Turhan Ayyildiz ve Ayse Bagirgan

Ankara Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Béliimii, 06100 Ankara
(E-posta: karakas@eng.ankara.edu.tr)

Inceleme alani Ankara civan karasal Neojen havzalari arasinda sedimantolojik 6zellikleri agisindan en
az bilinenidir. Burada Miyosen (?) yash golsel birimler ¢amurtasi, dolomit ve kiregtaslan ile temsil
edilir. Camurtaslar1 beyaz, kahverenkli, yesil, bordo ve bordo-gri renkleri ile tipik olup, istifin taban ve
orta scviyelerinde farkli kalinhiklarda gri-beyaz, krem-bej ve yesil renkli dolomitlerle ardalanmah
olarak bulunur. Kiregtaslari istifin en st seviyesinde yer alir. Dolomit ve kirectast birimlerinde
breslesme, topraklasma, kalkritlesme/dolokritlesme ile kuruma catlaklari ile birlikte erime bosluklan
hakimdir. Ayrica, bu seviyelerde yer yer bitki kok izleri ile fosil kavki ve kaliplan da izlenir.
Petrografik tamimlamalara goére kiregtas: ve dolomitler genellikle mikritik ve sparitik 6zelliklidirler. X-
Isinlarn analizlerine gore dolomitler farkli mineralojik bilesimler teskil eder: Bunlar saf ve kumlu
dolomitler (kalsit, kuvars, feldispat ve kil mineralli ) seklinde ikiye ayrilir. Camurtaglarinin ana
bileseni kil mineralleri olup, degisik oranda mil-silt boyu kuvars, feldisat ve amfibol tiirii
silisiklastikleri i¢erir. Ayrica, diyajenetik kristobalit olusumlari bu seviyelerde belirginlik kazanir. Bu
golsel istifi temsil eden kil mineralleri paligorskit, sepiyolit, simektit, klorit ve illit olarak ortaya ¢ikar.
Taramali elektron mikroskop incelemelerinde lif ve lif demetleri seklindeki paligorskit ve sepiyolit ile
temsil edilen killerin dolomit ve kalsit mineralleri tizerinde gelistikleri gozlenir. Incelenen 6rneklerde
cimentolanma gevresel kalsit veya meniskiis (asimetrik) seklinde gelismistir. Ikinci tiir, hekzagonal-
rombik sekilli kalsit ve dolomit minerallerinin tane sinirlarinda yogunlagmasi ile karakterize olur.

Inceleme alaninda gozlenen sedimanter yapilar (kuruma, toplaklasma, kalkritlesme vb.), mineralojik
degisimler (kalsit, dolomit, kil mineralleri) ve renk farkliliklart mevsimsel periyotlara bagl olarak gol
seviyesi ve mineralojisindeki degisimlerin bir yansimasidir. Dolomitlerde yayginca goriilen
topraklasmalar kurak donemlerde gol tabaninin atmosferik kosullara agildigini gosterir. Saf dolomitler,
kurak iklim sartlarimin stireklihgini korudugu ve pH’in 8’den buyiik oldugu donemlerde sig gol
diizliiklerinde birincil olarak ¢okelmislerdir. Kiregtaglar goliin tamamiyle tath su karakter: kazandigi
son humid evrede depolanmistir. Paligorskit sepiyolit ve simektit tipi kil mineralleri, kurak-humid
kosullarin stirekli olarak tekrarlandigi mevsimsel evreleri temsil eder. Kurak siireglerde gol alaninda

sunlasan dolomitlerin  kalkritlesme/dolokritlesmesini  takip eden daha islak periyotlarda bu
seviyelerin yikanmast ve tath su girisindeki artis, ortamda Mg, Al ve Si katyonlarca zenginlesmesi ve
kil minerallerinin ¢ékelmesine aym zamanda da degisik oranda silisiklastik malzemenin dolomit ve
camurtaslari igerisine katilmasma yol agmistir. [stifin en {ist boliimiinii olusturan kiregtaslari gol
suyunun maksimum tathliga eristigi son humid periyotta depolanmustir. Elde edilen veriler bu golsel
basenin sedimantolojik evriminin asagidaki sekilde gelistigi agiga ¢ikmaktadir: (1) Camurtas: egemen
dolomit ardalanimu (Derin, kismen s1g gol), (2) Dolomit egemen kirnintili ardalanimi (Si1g kuruyan
alkalin gol), (3) Kiregtasi (Derin tath gol).

Anahtar Sozciikler: Ankara, Cubuk, golsel birim, Neojen, sedimantoloji
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Sedimentology of the Neogene Lacustrine Units
Around Sirkeli-Saribeyler-Meliksah Villages (Ankara-Cubuk)

Zehra Karakas, Baki Varol, Koray Sézeri, Turhan Ayyildiz & Ayse Bagirgan

Ankara Universitesi, Miihendislik Fakiiltesi, Jeoloji Mithendisligi Boliimii,
TR-06100 Ankara, Tiirkive (E-mail: karakas@eng.ankara.edu.tr)

There is very limited knowledge about the sedimentological properties of the studied Neogene basin
with respect to other terrestrial basins in the central Anatolia. The basin. likely Miocene in age present
lacustrinal deposits, composed of mudstones, dolomites and limestones. Mudstones colored as white.,
brownish, green, red claret and red claret-gray are interbedded with gray-white, cream-beige and green
colored dolomites with in various thickness in the lower and middle part of the succession. Limestones
and dolomites are characterized by brecciation, soil horizons, mud cracks, calcretion/dolocretion and
dissolution voids. In addition, plant root remains, fossils shells and some moulds were sometimes
developed within the succession. Petrographic studies show that limestones and dolomites are micritic
and sparitic character. Dolomites consist of different mineralogic types such as pure and sandy
dolomites (calcite, quartz, feldspar and clay minerals). Mudstones are dominated by clay minerals and
consist of different rates of siliciclastic material such as silt sized quartz, feldspar and amphibole, and
also diagenetic cristobalite formation is frequently found in these layers. Clay minerals of the
lacustrine succession are represented by palygorskite, sepiolite, smectite, chlorite and illite. SEM
analyses show that palygorskites occurred as fiber and fibrous shape, sepiolites are concentrated
surround dolomite and calcite minerals. Cementations are mainly precipitated as poikilotopic and
meniscus calcites and hexagonal-rhombic calcite and dolomite filled the open space between different
kinds of grains.

Sedimentary structures (desiccation, soil horizons and calcretion etc.), mineralogical changing (calcite.
dolomite, clay minerals) and differences in colors were resulted from fluctuation of the lake-level,
likely controlled by seasonal periods. Soil-formation, which preferentially effected on the dolomite
layers, indicate that bottom of lake was emerged to atmosphere during arid seasons. Pure dolomites
are primarily precipitated in shallow lake or in lake flat pH >8°, permanently arid climate conditions
prevailed. Limestones are deposited in the humid periods which lake turned into fresh waters
character. Palygorskite, sepiolite and smectite type clay minerals were formed repetitive seasonal
stages ranging from arid to humid. Dolomites accumulated in the shallowing or drying stage of the
lake were subjected to calcretion and dolocretion, by entering of fresh water into the lake and
subsequently lake increase with fresh water inflows that led to dissolution of carbonates giving rise to
enrichment of the lake waters with Mg, Al and Si cautions involved. Further in this period, siliciclastic
contribution relatively increased and mixed up dolomite and mudstones facies. Limestone which is
constituted top of the sequence was deposited in last humid period that lake is filled up with fresh
water. Obtained data indicate that sedimantologic evaluation of the lake basin are developed as below:
(1) Mudstones and dolomite (deep, partly shallow lake), (2) Dolomite and clastic (shallow drying
alkaline lake), and (3) Limestones (deep fresh lake).

Key Words: Ankara, Cubuk, lacustrine unit, Neogene, sedimantology
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Salihli Yoresi Traverten Yataklarinin Fasiyes Analizi
ve Ekonomik Potansiyeli

I[smail Isintek, Ozlem Yilmaz ve Burhan Erdoganl

Dokuz Evliil Universitesi, Jeoloji Miihendisligi Boliimii, Tinaztepe Kampiisii,
35160 Buca, Izmir (E-posta: ismail.isintek@deu.edu.tr)

Bu ¢alismada, Salihli yoresi Dombaylh ve Kizilhavlu kéylerinde isletilen, ticari adlariyla ‘Medium’,
‘Noge” ve ‘Trabej’ tipi travertenlerin karbonat yapilarimin ve fasiyeslerinin belirlenmesi yoluyla
olusum ortamlarinin ortaya konmasi amag¢lanmistir.

Calisma alaninda farkli traverten tipi dizeylerin olusmasini saglayan karbonat yapilar, (i) mikritik
yapilar ve fasiyesleri, (ii) spar yapilar ve/veya fasiyesleri, (iii) ¢ali yapilar ve fasiyesleri, (iv) biyolojik
yapilar, (v) gozenekler, (vi) katman-lamina yapilar ve (vii) diger yapilar ve/veya fasiyesler olarak
siniflandirilmistir. Mikrit yapilar: pthtt mikrit, mikrobiyal mikrit, onkoidal kiime, spar yapilar: algal
mikrospar kiime, algal spar kiime, spar kabuk, pihti mikrit arasi spar, ¢ali i¢i spar, spar karbonat
kirint1, ¢alr yapilari: hasir telek tiy cali, spar telek ¢ali, kiime ¢ali, yiksek yapili bitki spar telek ve
telek tily ¢ali, biyolojik yapilar: yiksek yapili bitkiler, gastopodlar, ostrakodlar, charophitler,
onkoidler, diger yapilar: intraklast, digki pellet, kirintili karbonat fasiyesidir. Gézenekler biiziilme ve
gaz bosluklari, ¢at1 arasi bosluklar ve organizma i¢i bosluklardir. Katman ve lamina yapilari istifteki
mikrit ve spar yapilardan olusan dizeylerdir.

Traverten diizeyleri golsel ortamda olusmustur ve farkli traverten diizeylerinin goliin degisik
fasiyeslerinde olustuklar ortaya konmustur. Istifin en alt seviyesi olan ‘Medium’ tipi traverten diizeyi
kiyiya ¢ok yakin, ¢ok s1g gol kenar fasiyesini (litoral) yansitirken, istifin {ist-orta seviyesi olan ‘Noge’
tipi traverten diizeyi, kiyiya yakin ancak durgun, bagil olarak daha derin bir g6l kenari ortamini
(litoral-sublitoral) diigiindiiriir. Istifin en iist seviyesini olusturan ‘Trabej’ tipi diizeyler ise traverten
¢okelim ve doku ozelliklerine uygun katmanlar i¢ermekte ancak kiregtasi-killi kiregtas1 Ozelligi
gostermektedir. Bu durum birikim alaninin kapanmaya bagladigini ve ortaminin yaygin-durgun sig gol
ortamina doniistigiini anlatabilir. Karbonat fasiyeslerin istif i¢inde diizenli-diizensiz ardalanmalari,
goldeki tekrarlamali ani s1glagsma ve kuruma belirtileri, géliin su seviyesinin periyodik degistigini ve
g0l tabaninin olasilikla tektonik kontrollii ¢oktugiini distindiriir.

Anahtar Sozciikler: Salihli, traverten, golsel ortam, mikrofasiyes, mikrobiyal karbonat, golsel
karbonat
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Facies Analyses and Economic Potential of Travertine Beds
in the Salihli Area (Manisa, Western Turkey)

[smail Isintek, Ozlem Yilmaz & Burhan Erdogan

Dokuz Eyliil Universitesi, Jeoloji Miihendisligi Béliimii, Tinaztepe Kampiisii,
Buca, TR-35160 Izmir, Tiirkive (E-mail: ismail isintek@deu.edu.tr)

In this study, the microphacies characteristics of the different types of travertains around Dombaylh
and Kizilhavlu villages in Salihli Region with their commercial names as ‘Noge’, ‘Medium’ and
“Trabeige’ are examined. Their depositional sites are delineated

The carbonate structures can be classified as (i) micrite structures and facies (ii) spar structures and/or
facies, (iii) shrub structures and facies, (iv) biological structures, (v) pore structures, (vi) other
structures and/or facies and (vii) layer-laminae structures. The Micrite structures and facies consist of
clotted (pelloidal) micrite, microbial micrite and oncoidal clump. The Spar structures and/or facies are
represented by algal microspar clump, algal spar clump, encrusted spar, intra clotted micrite spar.
inner shrub spar and spar carbonate fragments. The Shrub structures and facies are mat quill-feather
shrub, spar quill shrup, mass shrub, higher plants spar quill shrubs and higher plants quill-feather
shrubs. The Biological structures are higher plant stems, gastropodas, ostracodas, charophitas and
oncoids. The Pore structures are made up of shrinkage (fenestral) and gas escape pores. intra frame
pores and inner organism pores. Other structures and/or facies are intraclasts, fecal pellet and
fragmented carbonate facies. The Layer-laminae structures are made up of planar structures formed by
micrite and spar structures in the sequence.

The “Medium’-type travertine beds forming the lowest part of the sequence were deposited in a very
shallow lake (litoral) facies, close to shore. The ‘Noge’-type travertine beds found in the upper-middle
parts of the sequence were formed in more stagnant water and relatively deeper litoral-sublitoral
environment, close to different shore. The “Trabiege -type travertines located in the uppermost part of
the sequence are limestones and clayey limestones and stil they display thin lamination similar to the
typical travertine structures. The depositional area was a very shallow lake with a stagnant water.
Regular and irregular alternation of different carbonate facies within the sequence and the sudden
changes form shallow to deeper conditions imply oscilations of water depth by tectonic activities.

Key Words: Salihli, travertine, lacustrine setting, microfacies, microbial carbonate, lacustrine
carbonate
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Killik Travertenleri (Denizli-Kaklik) ile Salihli (Manisa) Travertenlerinin
(Bat1 Tiirkiye) Karbonat Fasiyes Ozelliklerinin Karsilastirilmasi

Ismail Isintek, Burhan Erdogan, Ozlem Yilmaz ve Esra Turhan

Dokuz Eviiil Universitesi, Jeoloji Miihendisligi Boliimii, Tinaztepe Yerleskesi,
35160 Buca, lzmir (E-posta: ismail.isintek(@deu.edu.tr)

Bu ¢alisma, Denizli-Kaklik yoresinin Killik traverten diizeyi ile Manisa-Salihli yoresi (Dombaylh ve
Kizilhavlu istifleri) travertenlerinin, traverten yapi ve mikro fasiyeslerinin karsilastirilmasim
amagclanustir. Killik ve Salihli traverten diizeyleri yaklasik timiyle ortokimyasal isleyler sonucu
olusmustur. Her iki diizeyi olusturan karbonat yapilar; (1) mikrit yapilar, (i1) sparkalsit yapilar, (i1i) ¢cali
yapilari, (iv) gozenek yapilari, (v) katman ve lamina yapilar tle (vi) biyolojik yapilar olarak alti sinifta
toplanmustir.

Killik traverten diizeyinde gozlenen spar yapilardan konkoidal spar kiimesi, ¢ali yapilarindan, radyal
cali, gézenek yapilarindan mikro su havuzu boslugu, su kanali bosluklari, biyolojik yapilardan flament
sekilli mavi yesil alg kiimeleri Salihli travertenlerinde bulunmaz. Konkoidal spar kiimesi olasilikla
diyajenetiktir ve Salihli istifinde bulunmayisi diyajenez kosullariyla ilgilidir. Mikro su havuzu ve su
kanallarmmin bulunmayisi, Salihli havzasinin dolma-bosalmali havza olmadigint gosterir. Flament
sekilli mavi-yesil alg kiimelerinin bulunmayist Salihli havzasimin Killik havzasindan farkh kosullara
sahip oldugunu yansitabilir.

Salihli travertenleri i¢inde goézlenen spar yapilardan algal mikrospar kiime, algal spar kiime, ¢ah
yapilarindan spar telek ¢ali ve biyolojik yapilardan charophytler Killik travertenleri iginde
bulunmazlar. Algal mikrospar kiime ve algal spar kiime sadece Salihli havzasinda yasayan 6zgiin
mavi-yesil alglerin olusturdugu kiimeler olmalidir. Spar telek ¢ali yapilarinin varligi Salihli havzasinda
¢ali yapisint olusturan alglerin farkli bir tiir olmasiyla veya karbonatlasma hizinin daha yavas
olmasiyla ilgili olmalidir. Charophyt alglerin varhigr Salihli havzasinin daha normal aci-tath su gol
kosullarina sahip oldugunu, Killik havzasiin su sicakligi, bilesimi ve havza geometrisi agisindan daha
farkli kosullara sahip oldugunu gosterir.

Salihli ve Killik travertenleri yanal ve dusey yonde devamh duzgiin katmanli istiflerdir. Yukarnida
deginilen benzerlik ve farkliliklar Killik havzasinin sicak sularla beslenme olasiligi daha yiksek,
zaman zaman dolma-bosalmali daha dar ve kapali zaman zaman sulak alana doniisebilen bir gol
alaninda ve daha hizli ¢okelme kosullarinda olustugunu gosterir. Salihli travertenleri ise sicak sularla
beslenme olasilhigr daha disiik, dolma-bosalma sistemi olmayan, daha genis ve acik, si1g bir golsel
alanda ve daha yavas ¢okelme kosullarinda depolanmustir.

Anahtar Sozciikler: traverten, karbonat kayalar, mikrofasiyes, Kaklik-Denizli, Salihli-Manisa, Killik
traverteni, Dombayli traverteni, golsel ortam
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Comparison of Carbonate Facies Characteristics Between Killik
(Denizli-Kakhk) and Salihli (Manisa) Travertine Beds (Western Turkey)

[smail Isintek, Burhan Erdogan, Ozlem Yilmaz & Esra Turhan

Dokuz Eyliil Universitesi, Jeoloji Miihendisli gi Boliimii, Tinaztepe Yerleskesi, Buca,
TR-35160 Lzmir, Tiirkiye (E-mail: ismail. isintek(@deu.edu.tr)

In this study, travertine structures and micro facies characteristics of the Killik level (Denizli-Kaklhik)
and Dombayl and Kizilhavlu sequences (Manisa—Salihli) are compared. The Killik and Salihli
travertine sequences formed almost completely as a result of orthochemical processes. The carbonate
structures found both in these areas are (i) micrite structures (ii) sparcalcite structures, (iii) shrub
structures, (iv) pore structures, (v) bed-laminae structures, and (v1) biological structures.

Conchoidal spar clump of spar structures; radial shrub of shrub structures: micro pool water pore,
water-channel pore of pore structures; flament-shaped blue-green algeae clumps of biological
structures are found in Killik level, but they are absent in Salihli travertine beds. Conchoidal spar
clump is probably diagenetic in origin and does not exist in the Salihli sequence probably because of
diagenetic conditions. Micro pool water pore and water-channel pore are not found in the Salihli
sequence indicating the Salihli Basin was not a discharging basin. Flament-shaped blue-green algeac
clumps are not found in the Salihli travertine beds suggesting that different palcogeographical
conditions existed between the Salihli and the Killik Basins.

Algal microspar clumps, algal spar clumps of spar structures: spar quill shrub of shrub structures;
charophytes of bological structures do not exist in the Killik travertine beds. Algal microspar clumps
and algal spar clumps must be unique for blue-green algaes that only lived in the Salihli Basin.
Existence of spar quill shrub facies indicate probably that the algaes forming the spar quill shrub
belonged to a different specimen and/or carbonate deposition was much slower in Salihli Basin.
Existence of charophyte-type algea shows that the Salihli Basin had a brackish-fresh lacustrine
environment and the Killik Basin had different conditions in water temperature, chemical composition
and basin geometry compared to the Salihli Basin.

Salihli and Killik travertine beds have lateral and vertical continuity and have regular internal
laminations. The similarities and differences show that the Killik Basin was probably hot water-
feeded, occassionally discharging and narrow and occasionally wet land environment with a rapid
deposition. The Salihli travertine beds, on the other hand, formed by slower deposition in probably
colder, wider, open and shallow lake with no discharging system.

Key Words: travertine, carbonate rocks, microfacies, Kaklik-Denizli, Salihli-Manisa, Killik
travertine, Dombayli travertine, lacustrine setting
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iran’in Kuzey Dogusu’ndaki Kopet-Dagh Havzasi’nin Batisinda
Yer Alan Paleosen Siliklastik ve Karbonat Kayac¢larimin
Paleocografik A¢idan Yeniden Diizenlenmesi

Asadollah Mahboubi, Reza Moussavi-Harami ve Akbar Heydari

Department of Geology, Faculty of Science, Ferdowsi University of Mashhad,
9177948974, Iran (E-posta: amahboobi2001@yahoo.com)

Kita i¢i Kopet-Dagh Havzasi; iran’m Kuzey Dogusu'nda ve Guney Tirkmenistan’da yer almaktadir.
Havza; Orta Triyas orojenezini takip eden Paleotetis Okyanusu’nun kapanmasindan sonra olugmustur.
Calisma alanindaki Paleosen sedimanlarinin  arazide yiizlek veren orneklerinin  petrografik
calismalarina ek olarak arazi 6lgtimleri, depolanma tarihgesi ve paleocografyasi incelenmistir. Kalat
Formasyonu’nun karbonat sedimanlari Geg Mestrihtiyen zamani boyunca s1g denizel kosullarda
depolanmistir. Erken Paleosen (Daniyen) boyunca gozlenen global deniz seviyesi distst; deniz
seviyesinin Kopet-Dagh Havzasi’ndan kuzey ve kuzey batiya dogru g¢ekilmesine bagh olarak
Pestehleigh Formasyonu’nun kirmizi siliklastik sedimanlart akarsu sistemi i¢inde depolanmisur. Bu
cikarsama; yukari dogru incelen kirmizi birimlere, asindirmali tabana, belirli bir yonii olmayan,
degisken olgekli ¢apraz tabakalanmaya ve iist iiste gozlenen konglomeralara dayandirilarak
yapilmistir. Bugiine kadar siirdiiriilen analizler ve kumtaslari ile konglomeralarin derlenmis veriler;
sedimanlarin kaynaginin giineydeki Binalood Dagi oldugunu gostermektedir. Bu safhadan sonra,
deniz; Geg¢ Paleosen (Tanesiyen) boyunca, global deniz seviyesi yiikselimine bagh olarak
kuzeybatidan giineydoguya dogru transgrasyonal bir karakter sergilemistir. Chehel-Kaman
Formasyonu’nun karbonat sedimanlari; derin deniz, sig, lagiin ve alt gelgit diizliigi ortamlarini igeren
rampa tipindeki bir platformda depolanmistir. Yorumlanan deniz seviyesi salimmlan ile global
degisimler kiyaslandiginda; bunlarin Paleosen donemi boyunca asagi yukari bir benzerlik sundugu
ortaya ¢ikmaktadir.

Anahtar Sozciikler: Kopet-Dagh Havzasi, Iran Kuzey Dogusu, Paleosen, karbonat, paleocografya,
deniz seviyesi
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Palaeogeographic Reconstruction of Paleocene Silisiclastic
and Carbonate Rocks in West part of Kopet-Dagh Basin, NE Iran

Asadollah Mahboubi, Reza Moussavi-Harami & Akbar Heydari

Department of Geology, Faculty of Science, Ferdowsi University of Mashhad,
9177948974, Iran (E-mail: amahboobi2001@yahoo.com)

The intracontinental Kopet-Dagh Basin is located in northeastern Iran and Southern Turkmenistan. It
has formed after closure of Paleotethys Ocean following the Middle Triassic Orogeny. Based on
outcrop sampling, petrographic studies as well as field measurement. depositional history and
paleogeography of Paleocene sediments in study area are interpreted. Carbonate sediments of Kalat
Formation are deposited in a shallow marine condition during Late Maasterichtian time. Global sea
level fall during the Early Paleocene (Danian) time led to withdrawal of the sea from Kopet-Dagh
Basin toward the north and northwest and the red bed silisiclastic sediments of Pestehleigh Formation
were deposited in fluvial depositional systems. This interpretation is supported by red fining upward
cycles, erosional base, unidirectional cross bedding in various scales and imbricate conglomerates.
Paleocurrent analysis and compositional studies of sandstones and conglomerates reveal that the
source of sediments was from the Binalood Mountains in the south. After this stage, sea has
transgressed from northwest toward southeast during the Late Paleocene (Thanetian) time during
global sea level rise. Carbonate sediments of Chehel-Kaman Formation are deposited in a ramp type
platform including open marine, shoal, lagoon and tidal flat sub environments. Comparison of
interpreted sea level curve with global curve is relatively similar during Paleocene time.

Key Words: Kopet-Dagh Basin, NE Iran. Paleocene, carbonate. palaeogeography, sea level
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Temiz Komiir Teknolojileri: Ogiitiilebilirlikten CO, Tutmaya
Hazir Yanmaya Uzanan Disiplinlerarasi Bir Konu

Iskender Gokalp

Centre National de la Recherche Scientifique, Institut de Combustion. Aérothemique, Réactivité et
Lnvironnement-ICARE, 45071 Orléans cedex 2, France (E-posta: gokalp@cnrs-orleans.fr)

Enerji teknolojileri, karmasik sosyo-teknik sistemlerin tipik bir ornegidir. Boylesi sistemler, bilim ve
teknikten ekonomi ve politikaya degin bir¢ok etkenden etkilenirler ve cevreyi oldugu kadar insanlarin
sosyo-ekonomik yasamlarini da etkilerler. Bu ¢ok boyutlu 6zellikleri dolayisiyla, enerji sistemleri tiim
karmasikliklar1 dikkate alinarak analiz edilmelidir ve 6nerilen ¢Oziimler ve stratejiler de ayni cok
boyutlulugu géz 6niinde bulundurmahdir. Enerji sistemlerini etkileyen bilimsel ve teknolojik etkenler
icin ¢oklu disiplinler ve ¢oklu uzmanhk yaklasimlari harekete gecirilmelidir. Bu yazi, s6z konusu
karmagikhig1 ortaya koyabilmeyi ve gerekli uygun Bilimsel ve Teknolojik (B&T) yaklasimlari, komiire
dayalr oksijenli yanma teknolojisini kullanarak orneklemeyi amag¢lamaktadir.

CO, tutmayt kolaylastirmak i¢in, oksijenli yanma teknolojisi bir¢ok yerde gelistirilen gelecek vadeden
bir teknolojidir. ama ticari olarak kullanima ge¢meden once bir¢ok zorlugun ¢oézimlenmesi
gerekmektedir. Bir kritik konu, siire¢ i¢in gerekli oksijenin iiretiminin enerji ve parasal maliyetidir. Bu
zorlugu asabilmek i¢in, oksijenli yanmanin genel verimliliini artirmaya katki koyabilecek cesitli
disiplinler ve teknolojik bilgi harekete gegirilmelidir.

Ornegin, komiiriin ogitilebilirlik ozellikleri dnemlidir. Ciinkii, bir taraftan, daha sert bir komiirii
ogiitebilmek i¢in daha fazla enerjiye ihtiyag vardir, diger taraftan da, komiiriin ogutilebilirligi komiir
parcaciklarinin boyutlarini ve de komiir pargalayicilarinin en uygun sekilde kullanilmasim etkiler.
Aynica, komir parcaciklarinin boyut dagilimi, kémiiriin yanma Ozelliklerini etkiler. Biitiin bunlar
komirin yanma verimliliginin komiiriin petrografisi, komirlesme derecesi, igerigindeki madensel
maddelerin ¢esidi ve dagihmu ile ilgili oldugunu géstermektedir.

Piilverize komiirtin oksijenli yanma 6zelliklerini ayni zamanda, oksijen konsantrasyonu, yakicilarin
tasarimi, alev sekli ve geri dénen baca gazi bilesimi de etkilemektedir. Dolayisiyla, oksijenli yanma
verimliligini iyilestirme ¢abalari, kimyasal kinetik, akigkanlar mekanigi, turbiilans, iki fazl akis ve 1s1
iletimi gibi alanlarda gii¢lii uzmanhklara ihtiya¢ duymaktadir.

Giiniimiizde, tutulan CO,’nin akilli bir sekilde kullanimina yonelik bir ¢ok yaklasim vardir. Bunlardan
biri, mikro-yosun iiretimi ve bu biokiitlenin ¢esitli enerji amaglarina yonelik olarak kullanilmasidir.
Boylesi gelecek vadeden bir ¢oziim, agikca giiglii bir biolojik ve biomiihendislik yeterliligi
gerektirmektedir.

Bu nedenlerle, komiire dayali santrallerde oksijenli yanma teknolojisinin uygun olarak gelistirilmesi,
Jeoloji ve petrografiden, iki fazh reaktif akis yani yanma mithendisligi ve biomiihendislige dek uzanan

bilimsel disiplinlerin ve teknolojik bilgilerin katkisina thtiya¢ duymaktadir.

Bu bildiri hem yiiksek egitim hem de arastirma alanlarinda bu tiirden genis disiplinler arasi bir
kopriiniin nasil kurulabilecegine dair bazi 6n diisiinceleri sunmay1 amac¢lamaktadir.

Anahtar Sézciikler: komir, komiir teknolojisi, ogiitiilebilirlik, CO, tutulmasi, oksijenli yanma
teknolojisi
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Energy technologies are typical examples of complex systems. They are influenced by many factors
(from scientific to economic and political to name a few), and they influence the global socio-
economic life of humans and their societies as well the environment. As such, they should be analysed
with all their complexity and the proposed solutions or strategies should take into account this
multifaceted character of the energy systems. For the scientific and technological factors affecting the
energy systems, multidisciplinary and multi-expertise approaches should be mobilized.

The paper aims to demonstrate this complexity and to exemplify the needed appropriate S&T
approach by using the example of oxyfuel technologies applied to coal combustion.

In order to facilitate CO2 capture, oxyfuel combustion is a promising technology under development
and validation in many places. Many challenges have still to be resolved before this technology
becomes commercially viable. One critical issue is the energy and economic penalties introduced by
the oxygen production needed by the process. To circumvent this difficulty several disciplines and
technological knowledge should be mobilized in order to contribute to the global efficiency increase of
the oxyfuel coal combustion process.

For example, grinding properties of the coal are important since harder to grind lithotypes will require
a greater energy input. Grindability of the coal will affect the optimum utilisation of pulverizers and
also the pulverized coal particle sizes. On the other hand, coal particle size distribution influences
combustion properties. This shows how combustion efficiency is related to coal rank, petrography and
the distribution and type of minerals.

Pulverized coal combustion is also affected by the oxygen concentration, the burner configuration, the
flame shape, the composition of the recycled gases. Consequently, the combustion efficiency
improvement efforts need strong expertise in disciplines such as chemical kinetics, fluid mechanics,
turbulence, two phase flows and heat transfer.

Today there are several ideas on the intelligent use of the captured CO2, one of them being microalgae
culture and the use of this biomass for various energy purposes. Such a promising solution needs
obviously, among others, strong biological and bioengineering competences.

It appears therefore that the proper development and validation of oxyfuel technologies for coal
burning power plants may well need the contributions of scientific disciplines and technological
knowledge from geology and petrography to chemically reactive two phase flows and bioengineering.
The paper will present a preliminary model on how to bridge such wide disciplinary domains both in
high education and research.

Key Words: coal, coal technology, grindability, CO, capture, oxyfuel
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Komiir, kaynaklariin yeterli potansiyele sahip olmasi ayrica diinya genelinde genis ve dengeli bir
yayilim gdstermesi nedenleriyle énemli bir fosil yakit konumundadir. Diinya’da 2006 yilinda %4,5
artisla tiiketimi en gok artan yakit 6zelligini de korumustur. Diinya toplam komir rezervinin yaklasik
% 1 inin yer aldig1 tilkemizde, rezervimizin yaklasik %59 unu olusturan 1000—1500 kcal/kg 1s1l degere
sahip kémiirler, gogunlukla elektrik enerjisi eldesi baglaminda termik santrallerde titketilmekte;
toplam iiretimimizin yaklasik %85 i bu amagcla kullanilmaktadir.

Ulkemizdeki énemli komiir ¢okelimleri iki farkli jeolojik zaman igerisinde gerceklesmistir. Bunlardan
biri olan Karbonifer dsneminde —ozellikle Ge¢ Karbonifer bitimlii komiir dénemi olarak bilinir— tim
diinyada oldugu gibi iilkemizin kuzeybatisinda da kémir ¢okelimine uygun paleocografik kosullar
olusmustur. Bu nedenle Karbonifer yashi komiirler sadece Zonguldak havzasi olarak bilinen ve
Eregli’den Kiire’ye kadar uzanan 200 km.lik bir kusakta ve yaklasik 7000 km’lik bir alana yayilmis
sekildedir Bu dénem disinda Jura yash rezervi ihmal edilebilir birka¢ kémir sahasi disarida
birakilacak olursa en yaygin kémiir olusumlariin Tersiyer yash olduklari goriilmektedir. Bu dénem
komiirleri genellikle linyit olarak tanimlanmislardur.

2007 yili itibariyle toplam kurulu giiciimiiz 40836 MW a ulasmus olup linyit titkketen termik
santrallerimizin kurulu giicii 8386 MW. Ulkemiz elektrik tiretimi; % 47,3 dogal gaz, % 20,7 si kémiir
ve % 18,2 si hidroelektrik olmak tizere bashca ii¢ kaynaktan elde edilmektedir. on yullarda kurulu giig
dogalgaz ¢evrimli termik santraller lehine hizla degismistir. Rezervleri belirlenen ve termik santral
kurulabilecek 6zellikte olan linyit sahalarimiz hizla devreye sokulmasi ve bilinenlere yeni {nitelerin
ilavesi ile kurulu giiclimiiziin en az10.000 MW daha arttiriimasi mimkiin gorilmektedir.

Ulkemizde 2005 yili verilerine gére 8.3 milyar ton linyit ve subbitimli koémir, 1.3 milyar ton
tagkomiirli rezervi bulunmaktadir. Biiyiik bir béliimi yiizeyleyen komiirlerden baslayarak yiiritiilen
arastirmalar sonucunda belirlenmis rezervlerimizde: yiizlek veren komiirlerin arastirillmis olmasi
nedeniyle daha sonraki yillarda 6nemli bir artis saglanamamistir. Bu nedenle arastirmalar geng
birimler tarafindan {izerlenmis yiizlek vermeyen olasi kémiirlii birimlerin  havza boyutunda
arastirtlmasina kaydirilmistir.

Ulkemiz kémiir potansiyelinin belirlenmesi dogrultusunda; komiir aramalari konusunda bilgi
birikimine sahip kuruluslarin da katilimimnm saglandif1 bir organizasyon igerisinde 2005 yilindan
itibaren yogun bir arama programi baslatilmistir. Koordinatorligic MTA Genel Mudiirliigii tarafindan
yiritiilen bu proje kapsaminda bashcalari; Konya havzasi, Trakya havzasi, Afsin-Elbistan havzasi ve
Soma havzast ve olmak iizere Tirkiye c¢apinda bir arama-arastirma programi baslatilmig, bu
caligmalarda 6nemli rezerv artislar saglanmstir.

Anahtar Sézciikler: komiir, enerji, rezerv
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Coal Potential of Turkey and the Importance of Coal in Electricity Supply

Berk Besbelli

General Directorate of Mineral Research & Exploration, Energy Department,
Balgat, TR—06520 Ankara, Turkey (E-mail: besberk@mta.gov.tr)

Due to the accessibility and the availability of coal, the majority of the world’s country densely used
coal for electricity production in present. In our country, the coal utility is unavoidable for long term
energy demand. Turkey has 1% of Word coal reserve and it’s nearly 59% is below 1500 kcal/kg.
Nearly 85% of the annual coal production is consumed in thermal power plants having installed
capacity of 8386 MW.

The important coal depositions in Turkey were mainly formed in two different geologic times. The
Carboniferous aged coals are placed in the western Black sea Region along the belt of 200 km and
cover the area of 7000 km? from Eregli to Kiire. If the Jurassic aged coal deposits can be neglected due
to its reserves and distributions, the most common coal deposits are Tertiary aged.

In 2007, the total installed capacity was 40836 MW. The electricity generation mainly obtained by
three sources and the share of sources are 47.3% natural gas, 20.7% coa) and 18% hydro. The share of
natural gas in electricity generation has increased rapidly since the mid-1990s. However it is possible
to increase our installed capacity up to 10000 MW by using coal reserve determined by both previous
and recent investigations.

The coal research realized up to early 1990’s, mainly based on the investigation started from the out
crops, the majority of coal reserve~ 8.3 billion tones lignite and sub-bituminous coal and 1.3 billion
tones bituminous coal— was determined. Since the majority of out crops were investigated additional
reserves were not founded by using conventional methods. Against the difficulties, the new research
was focused on the deposits underlined by younger sequences by using basin analysis studies
including multidisciplinary investigation methods.

In 2005, the new coal investigations were started all around the our country attending the all
organizations having experiences on coal investigation and as a result important reserve increases

were realized in Konya, Thrace, Afsin-Elbistan and Soma basins

Key Words: coal, energy, reserve
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Komiirlerimiz, Cevresel Sorunlar ve Komiirlerin Alternatif Kullanim Alanlari
Selami Toprak

Maden Tetkik ve Arama Genel Miidiirliigii, Maden Analiz ve Teknolojileri Dairesi,
06520 Balgat, Ankara (E-posta: selami@mta.gov.tr)

Dogal gaz ve likit enerji kaynaklar1 konusunda sikintilari bulunan iilkemiz, 1sinma konusunda 2008
yili sonlarinda, kendi biiyiik fosil yakit kaynaklarina, kémiire dénmek egilimi gostermistir. Genelde,
inorganik madde igerigi yiiksek, kalorisi diisiik komiirlerimizin kullanimi, son yillardaki fosil
yakitlarin ¢evresel kaygilar yiiziinden riskli hale gelmistir, ama ithal enerji hammaddelerinin
maliyetinin yiiksek olusu yine yerli kaynaklarimizi cazip kilmistir. Enerji yatirimlarimizin fosil
yakatlar agirhkli olmast yizinden, kisa zamanda enerji politikalarimizda ¢ok biiyiikk degisimler
olamayacag! disiinilmektedir. Zaten 10 milyar tona yakin rezerv ve yillik 70 milyon tona yakin
komiir tiketiminin oldugu iilkemizde kisa zamanda baska bir tercihin yapilabilmesini de zor
kilmaktadir.

Uluslar aras1 antlasmalar ve zorunlu politikalar konvansiyonel fosil yakit kullamimimmiza baskilz- da
getirecektir. Ham petrol ve dogal gaz yataklarimizin kisith olusu, cevresel baskilar s6z konusu
oldugunda, sadece kullanma sekline baskilar getirdigi halde, komiir icin bu durum mevcut
rezervlerimizin kullanilabilmesine de gii¢liikler getirebilecektir. AB enerji politikalarinin tarihgesine
bakildiginda iilkelerin yerli kaynaklarini kullanabilmeleri hep tercih edilmis ve desteklenmistir.
Madenciligin ve komiir yataklarinin sadece birkag iilkede yapildigi, niikleer enerjinin fazlaca yaygin
oldugu Avrupa’da Kyoto Protokoliintin ¢ok ilerisinde hedefler gostermek bizim gibi iilkeler i¢in
riskler tegkil edebilmektedir. Bu yiizden, hem en yaygin dogal enerji hammaddemiz olan
komiirlerimizi kullanmak, hem de ¢evresel sartlara uyabilmek kisa ve orta siirecte bizlerin hedefi
olmali, emisyonlarin kontrole alinmasi, temiz komiir teknolojileri ve yakma sistemleri ele almamiz
gereken sistemler olmalidir.

Komiirlerimiz ¢ogunlukla yakilarak elektrik ve 1s1 saglanmasinda, demir c¢elik {retiminde
kullanilmaktadir. Konvansiyonel kullanimlari disinda, komiirler farkli sekillerde de kullanilabilmekte,
enerji dahil farkli maddeler iretilebilmektedir. Komiirler bir ¢ok iilkede, uygun tesislerde
gazlastirilmakta, sivi yakitlara donistiiriilebilmektedir. Bunun yaninda komirler daha verimli
kullanilarak ¢evresel sorunlari azaltilabilmektedir. Diisiik sicakliklarda oksijenle yakilarak daha fazla
enerji dretilebilmeleri ve daha az emisyon yapmalar saglanabilmektedir. Yeralundaki komiirler
yerinde yakilarak (okside edilerek) yeryiiziine emisyonu azaltlmis yakit hammaddesi (syngazlar)
olarak  ¢ikarilabilmekte ve sanayi’ye uygun enerji hammaddelerine ve maddelere
doniistiiriilebilmektedir. Ulkemizde bu sisteme uygun bir alanin olup olmadigi, gerekli parametrelere
uyup uymadig, arastirilmaktadir.

Meveut komiir yataklarimizin uzun yillar boyunca kullanilarak, enerji dar bogazlarindan bizleri
kurtarmaya yonelik planlamalarini yapmak zorunda oldugumuz gibi, ayni zamanda emisyonlarin ve
¢evre kirliliklerinin azalulmas: konusunda yeni teknolojileri en kisa zamanda uyarlamak ve bu
konularda yatirimlar yapmak zorundayiz. Bu teknolojilerin bir kismu komiirii temizleme, yakma
sistemini gelistirme, atiklar: elden gegirme, bir kismi da emisyonlari tutma, yutaklara gomme, mikro-
yosun ve bitkilerin emisyon alanlarinda arttirilarak etkilerin azaltilmas: gibi ¢alismalardir. TKi ve
MTA gibi kamu kuruluslarimiz, bazi tniversitelerimiz bu konularda atilimlar ve yatirimlar yapmak
egilimi gostermektedirler. Bu teknolojilere adapte olmak igin gerceve programlar veya benzeri
uluslararas1 ortak projelere katilarak deneyimler kazanmak gerekmektedir. Bu sayede, iilkemize
teknoloji transferleri yapabilmek, yerli dogal kaynaklarimizi ¢agimiza uygun sekillerde kullanabilmek
ve enerji politikalarimizin diinyaya uyum saglamasina katkilar konulabilecektir.

Anahtar Sozciikler: enerji politikalarimiz, kémur kullanim alanlari, kémiirlerin yeralunda yakilmasi
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Indigenous Coals, Environmental Concerns and Alternative Coal Utilizations

Selami Toprak

Maden Tetkik ve Arama Genel Miidiirliigii, Maden Analiz ve Teknolojileri Dairesi,
Balgat, TR-06520 Ankara, Tiirkiye (E-mail: selami@mta.gov.tr)

Having difficulties with natural gas and liquid energy sources, our country has shown tendency to use
her only large fossil fuel resources, coals, for heating demand, at the end of 2008. Generally, using
coals with high inorganic material content and low calorific values, have been risky due to
environmental concerns of fossil fuels, but cost of imported energy raw materials have turned our
native sources attractive again. Since our energy investments are mostly engaged with fossil fuels, it is
thought that our energy policy will not take a change in a short duration. With approximate 10 billion
tons of reserve and 70 million tons of annual coal consumption, it seems to be very difficult to take
any steps to change the policies in a short time as well.

International agreements and forcing policies will put constrains over conventional usages of fossil
fuels. Due to the country’s lack of natural oil and gas reserves, though, constrains are to be
emphasized not only on usages, but also on utilization of our coal reserves in future, when
environment is taken into considerations. When looked up the European Union’s energy policies
through time, utilization of indigenous sources have always been preferred and supported. Showing
further targets from Kyoto protocols, with owning only few working mines and coal operations, but
vast usages of nuclear power in many countries, EU seems to put constrains on accession of new
members that have varying conditions as our country. For this reason, utilizing indigenous sources
with respecting to the environmental concerns at the same time by means of adopting new
technologies such as controlling emissions, clean coal technologies and better combustion systems
should be taken into considerations, to mitigate negative effects of the sources, and this way should be
our target, in future.

Our coals are mostly combusted to provide heat and electric, also used in iron-steel productions.
Besides conventional usages, coals can be used in different ways to produce various materials,
including energy. Coals in many countries are converted into gasses and liquid fuels, in proper
installations. In addition, coals are used more efficiently to alleviate environmental impacts. With low
temperature burning and excess of oxygen, larger amount of energy can be produced and lesser
environmental impacts can be obtained. Underground coals can be burnt (oxidized) in-situ to produce
lesser emission valued fuels (syngas) and can be converted into suitable industrial energy raw material
and substances. Whether or not, there is a suitable area to match the underground coal gasification
system and its required parameters.

We are compulsory to make plans to pass through any energy crisis, with using our indigenous coal
reserves, while adopting new technologies to decrease emissions and environmental impacts, and
make investments in this manner. Some of the technologies are related with coal cleaning, improving
burning systems, handling wastes, some with capturing emissions, storing them in suitable
environments, and increase of planting micro-algae and suitable trees in emission areas, to lessen their
impacts. Governmental establishments as TKI and MTA as well as some of our universities have
tendencies to make investments and movements in these areas. In order to adapt to such technologies,
it is advised to join framework programs or similar international joint projects. With this attempt, it
will be possible to make technology transfers, make proper use of our indigenous resources in our
times, and will have inputs to our energy policy to adapt to the world policies.

Key Words: our energy policy, coal usages, underground coal gasification, coal properties
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Eskisehir Havzasindaki Komiirlerin Kokenine iliskin Bir Degerlendirme
[lIker Sengiiler

Maden Tetkik ve Arama Genel Miidiirliigii, Enerji Dairesi Baskanligi, 06520 Balgat, Ankara
(E-posta: ilker@mta.gov.tr)

Inceleme alaninin kuzeyinde Sakarya kitasi, giineyinde ise Anatolid-Torid blogu yer almaktadir. Bu
iki kitay1 birbirinden ayiran Intra-Pontid kenedi yaklasik olarak Boziiyiik-Eskisehir hattindan geger.
Bu kenet zonuna paralel olarak, kuzeybatida Inegél ilgesi ile giineydoguda Sultanhani arasinda uzanan
yaklasik 400 km uzunlugunda, 10—20 km genisliginde, bazi1 arastirmacilar tarafindan sag yanal
dogrultu atim bileseni olan verev atimli, bazi aragtirmacilar tarafindan ise sag yonli dogrultu atimh
normal bilesenli olarak tanimlanan Eskisehir fay zonu yer alir. Tanimi nasil olursa olsun giiniimiizde
akuf olan bu fay, Inoénii ve Eskisehir havzalarinin olusmasinda énemli rol oynanmustur. Yapilan
neotektonik aktivite ¢alismalar1 Eskisehir fayinin en az Pleyistosen’den bu yana aktif oldugunu,
sedimantolojik veriler de ge¢ Pliyosen’den daha geng oldugunu gostermektedir.

Anatolid-Torid blogu tlizerinde gelisen grabenlerde Erken—Orta Miyosen yash komiirlerin olustugu
bilinmektedir. Bat1 Anadolu’da ¢ok 1yi bilinen Seyitdomer kémiir havzasi bu sistem igerisinde ve ayni
zaman araliginda olugsmustur. Seyitémer havzasinin kuzeyinde linyitli ¢okellerin iizerinde yersel
uyumsuzlukla yer alan Ge¢ Miyosen—Erken Pliyosen yash ¢okeller de yer yer diisiik 1s1l degere sahip
linyit diizeyleri icermektedir. Kumtasi-silttagi-marn-kiregtagi ardalanmasindan olusan bu geng ¢okeller
¢ogu yerde asinmus ve komiirli seviyeler yok olmustur. Kémiirlerin korundugu, asinma etkisinden
uzak alanlarda ise Bati Anadolu’da ve giiney Marmara bolgesinde bu kémiirler yer yer kiiciik dlgekte
isletilmektedir.

Eskisehir fayinin Inonii segmenti tarafindan kesilen Anatolid blogunun kuzey ucunda dar bir alanda
korunmus olan grabendeki Alt—Orta Miyosen ¢okelleri kompilasyon ¢alismamizda ml, m2 ve m3
olarak ayirtlanmigtir. Bursa-Eskisehir-Sivrihisar Neojen kompilasyonu projesi ¢ergevesinde
gerceklestirilen biitiinlestirme ile Ge¢ Miyosen—Erken Pliyosen yash c¢okellerin altinda korunmus
olarak kémiirlii ¢okellerin bulunabilecegi ortaya konmustur. Inénii Oklubali sahasinda ETI Maden
Isletmeleri Genel Miidiirliigii ruhsat sahasinda yapilan sondajda kesilen komiir, ana grabenleri
olusturan faylardan daha geng¢ diisey atimhi fay ve/veya faylar ile derine gémiilmiis ve saklanmus bir
alanda yer almaktadir.

Seyitomer havzasi benzeri komiirlerin kesildigi Inonii Oklubali sondajindaki ¢okeller, yukarida
anlatilmaya c¢alisilan dar alanda korunmus linyitli Alt—Orta Miyosen yash istife karsihk gelmektedir.
Sondajda kesilen ¢okellerin fasiyes 6zellikleri yaninda stratigrafik 6zellikleri de Seyitomer havzasina
benzemektedir. Komiirlerin proximate ve ultimate analizlerinin, Eskisehir havzasinin bat-
giineybatisinda yer alan komiirler ile uyumlu olmasi da bu kémiirlerin Seyitomer havzasi: kémiirlerinin
muadili oldugu goriigtinii desteklemektedir.

Anahtar Sozciikler: Eskisehir havzasi, Eskigehir fay zonu, kémiir
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An Assessment Related with the Origin of Coals in Eskisehir Basin
llker Sengiiler

Maden Tetkik ve Arama Genel Miidiirliigii, Enerji Dairesi Baskanlig,
Balgat, TR-06520 Ankara, Tiirkiye (E-mail: ilker@mta.gov.tr)

The study area is located between Sakarya continent in the north and Anatolide-Toride block in the
south. Intra-Pontide suture, separating these two continents, approximately passes through Boziiyiik-
Eskigehir line. Eskisehir fault zone showing a parallel trend to this line, which is about 400 km long
and 10-20 km wide, extends from Inegél district in the northwest to Sultanhani in the southeast. It is
described as an oblique fault with a right-lateral strike slip component by some researchers and as a
normal fault with a right-lateral strike slip component by some. Irrespective of its interpretation,
Eskisehir fault played a major role in the formation of Inénii and Eskisehir basins. Studies on
neotectonic activity indicate that Eskisehir fault has been active from Pleistocene at least, and
sedimentological data also show it is younger than late Pliocene.

It is known that Early—Middle Miocene coals were formed in grabens on Anatolide-Toride block.
Well-known Seyitémer coal basin in Western Anatolia occurred within this system and
contemporaneous with this. Late Miocene—Early Pliocene deposits, resting on lignite-bearing beds
with a local unconformity in N of Seyitomer basin, contain some low calorific value lignite levels.
These younger deposits, built from an intercalation of sandstone-siltstone-marl-limestone, mostly
eroded and coal levels disappeared. In the areas where coals were preserved and away from erosional
effect in Western Anatolia and southern Marmara region these coals has been mined at some places.

Lower-Middle Miocene deposits in the graben, preserved in a restricted area at the northern end of
Anatolide block, were cut by Inonii segment of Eskisehir fault and are differentiated as ml, m2 and
m3 in our preliminary study. By means of integrating it under the Project of Bursa-Eskisehir-Sivrihisar
Neogene it is revealed that coal-bearing deposits might have been preserved under Late
Miocene—Early Pliocene deposits. The coal, cut by drilling at inénii Oklubali field licensed with ETI
Mine Works General Management, is found in an area buried to depth and protected by younger
vertical slip fault and/or faults than faults forming main grabens.

Resembling drilled coals of Seyitdmer basin, the deposits at the drilling of inénii Oklubali correspond
to abovementioned Lower—Middle Miocene lignite-bearing deposits preserved in a restricted area.
Besides facies characteristics of drilled succession, stratigraphy is alike that of Seyitomer basin. That
proximate and ultimate analyses of coals are compatible to coals located in W—SW of Eskisehir basin
supports the view that these coals are equivalent of Seyitémer basin coals.

Key Words: Eskisehir basin, Eskisehir fault zone, coal
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Can-Etili (Canakkale) Linyit Havzasinin Sedimantolojik
Ozellikleri ve Jeolojik Evrimi

Mustafa Bozcu

Canakkale Onsekiz Mart Universitesi, Jeoloji Miihendisligi Boliimii, Terzioglu Yerleskesi,
17020 Canakkale (E-posta: mbozcu@comu.edu.tr)

Bu ¢alisma, Biga Yarimadasi’nda, yaklasik KD-GB uzanimli, Can, Etili, Bayrami¢ ¢okiintii alam
icinde yer alir ve Can linyit havzasinin sedimantolojik 6zellikleri ve jeolojik evrimini kapsar.

Can linyit havzasi Oligosen yashi Can volkanitleri tizerinde uyumsuz olarak bulunur. Havza
volkanizma ve tektonizmanin ortak etkisiyle gelismis kaldera tipi bir ¢okiintii alanindan olusmaktadir.
Havzanin temelini olusturan volkanik kayalar, andezitik, dasitik ve bazaltik lav akintilan ile aglomera,
tiif ve bunlarin alterasyon tirtinleri olan silislesmis tiifler ile kaolinden olusur.

Can havzasinin linyit rezervi (muhtemel-goriiniir) yiiz milyon tonun iizerindedir ve ortalama komiir
damar kalinlign 17 metredir. Havzadaki linyit iceren Can formasyonu, aliiviyal, fliiviyal, bataklik ve
golsel ortamlar1 gosteren alti litofasiyesten olusur. Bunlar: Alt volkanojenetik konglomera, kiltasi,
linyit, laminali organik kiltasi, tif araseviyeli kumtagi-silttas1 ve iist volkanojenetik konglomeradir.
Havzadaki linyit dizeyi limnik olusumlu olup, sellenmis bataklik ve bataklik-g6l ortamini isaret
etmektedir. Linyitli birimin (Can fm.) sedimantasyonu sirasinda havzada iliman ve subtropikal iklim
kosullart ile uyumlu bitkilerin (Egelhardia, Sapotaceae, Cyrillaceae) yiizde oranlarinda bolluk
gozlenmektedir.

Anahtar Sozciikler: Can havzasi, linyit, sedimantoloji, golsel ¢okeller
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Sedimentological Characteriz« ions and Geological Evolution
of Can-Etili (Canakkale) Lignite Basin

Mustafa Bozcu

Canakkale Onsekiz Mart Universitesi, Jeoloji Miihendisligi Boliimii, Terzioglu Yerleskesi,
TR~17020 Canakkale, Tiirkiye (E-mail: mbozcu@comu.edu.tr)

This study is located in Can, Etili, Bayrami¢ NE-SW extensional cratonic basin in Biga Peninsula and
includes the sedimentological characterizations and geological evolution of Can lignite basin.

The Can lignite basin is unconformably overlies the Oligocene Can volcanics. The basin can be
characterized as caldera depression area, developed by volcanic and tectonic activities. The basement
volcanic rocks are composed of andesitic, dasitic, basaltic lava flows, agglomerate, tuff and the
alteration materials of these which are silicified tuffs and kaolin.

In the Can basin, total reserves are 100 Mt and lignite seam with 17 m average thickness. The Can
Formation is composed of six litofacies including alluvial, fluvial, marsh and lacustrine environments.
These are lower-volcanogenetic conglomerate, claystone, lignite, laminated organic claystone,
sandstone-siltstone with intercalated tuff and upper-volcanogenetic conglomerate. The lignite
accumulated in lacustrine environment indicates inundated swamp and limno-telmatic conditions.
During the sedimantation of the lignite unite, the abundance of the plants (Egelhardia, Sapotaceae,
Cyrillaceae) are determined demonstrating warm and sub-tropical climate.

Key Words: Can basin, lignite, sedimentology, lacustrine sediments
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Can-Etili (Canakkale) Miyosen Komiirlerinin Karakterizasyonu
Gilbin Giirdal

Canakkale Onsekiz Mart Universitesi, Miihendislik-Mimarlik Fakiiltesi, Jeoloji Miihendisligi Boliimii,
Terzioglu Kampiistii, 17020 Canakkale (E-posta: ggurdal@comu.edu.tr)

Biga yarimadasi, Can havzasi Miyosen komirlerinin temel 6zellikleri kisa ve elementel analiz, XRD,
organik petrografi ve jeokimyasal yontemler kullamilarak arastirilmistir. Calisma kapsaminda, Can
havzasindan derlenen toplam 61 adet karot ve el 6rnegi degerlendirilmistir.

Incelenen Can havzasi kémiirleri, genis bir kiil degisim araligina sahip (% 2.46—41.19) olup olduk¢a
ylksek kukirtli  (%0.30-12.23) komiirlerdir. H/C ve O/C atomik oranlarinin Van-Krevelen
diyagramindaki konumlari; komirlerin hiimik koémirlere ait egri tizerinde bitiimli, linyit-bitimli
komiir gecisinde yer aldigim  gostermektedir. Havza komiirleri, olgunluk (%0.38-0.56 Ro)
parametresine gore Linyit-Alt Bitimlii C komiir sinifinda yer alir. Orneklerde izlenen en yaygin
maseral grubu huminit (% 49-85) tir. Liptinit (% 2—-14) ve inertimit (% 2-12) grubu maseraller
oldukg¢a az oranlarda izlenmektedir. Maseral bilesenleri kullamlarak elde edilen petrografik indisler;
GI, TPI, GWI, VI yan logaritmik grafiklere izdisiiriilerek TPI-GI ve GWI-VI diyagramlarinda
degerlendirilmis ve paleoortam yorumunda kullanilmigtir. XRD verilerine gore tim koémir
orneklerinde izlenen mineraller; kil grubu mineraller, kuvars, mika/illit, pirit, feldispat ve amorf
malzemedir.

Incelenen érneklerde belirlenen major oksitler; SiO,, ALOs;, Fe,O;, MgO, CaO, Na,O, K,0, TiO,,
P,0s, MnO ve Cr;0; dir. SiO;, ALO; ve Fe,O5 disindaki major oksitlerin ortalama degerleri %1 in
altindadir. SiO,, ALLO; ve Fe,O; oksitlerde izlenen yiiksek konsantrasyon olasilikla kil, silis ve siilfiir-
stilfat minerallerinin komiurdeki derisimi ile ilgilidir. Komiirdeki Sb, As, Ba, Be, B, Cd, Co, Cu, F, Pb,
Hg, Mo, Ni, Se, Tl, Th, Sn, V, U ve Zn iz elementleri olasi ¢evresel hassasiyetlerinden dolayi igerik ve
koken ac¢isindan degerlendirilmistir. Sonug olarak incelenen iz elementlerin konsantrasyonlan kabul
edilebilir sinir degerler igindedir. Sadece V ve As igerikleri bazi orneklerde diinya komiir sinir
degerlerinin tzerinde degerler sunmaktadir. Komiirdeki iz elementlerin  kokenleri; element
konsantrasyonlar ile kiil ve kukiirt degerleri arasindaki korelasyon iliskisi kullanilarak belirlenmistir.
Vanadyum disindaki diger tiim iz elementler inorganik kokenlidir.

Anahtar Sozciikler: Can komiirti, komir kalitesi, komir jeokimyasi
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Characterization of Can-Etili (Canakkale) Miocene Coals
Giilbin Giirdal

Canakkale Onsekiz Mart University, Engineering and Architecture Faculty,
Department of Geological Engineering, TR—17020 Canakkale, Turkey
(E-mail: ggurdal@comu.edu.tr)

The basic parameters of Miocene coals from Can Basin in Biga Peninsula have been studied using
proximate and ultimate analyses, XRD, organic petrography and geochemical analyses. A total of 61
coal samples taken from cores and open pit mine were evaluated.

The investigated Can coal samples have relatively high total sulfur (2.46-12.23 %) and a broad range
of ash contents (2.46-41.19 %). The atomic H/C and O/C ratios are calculated, all of the samples
plotted on Van-Krevelen diagram at the lignite sub-hituminous coal boundary. The coals in the Can
Basin are classified as lignite to sub-bituminous coal based on the maturity parameters (0.38-0.56 %
Ro). Huminite group macerals (49—85 %) are the most abundant maceral group, which is followed by
relatively low liptinite ( 2—14 %) and inertinite group (2-12 %). Using the maceral data, GI, TP, GWI
and VI petrographic indices are determined and are plotted on semi-logarithmic diagram to study
depositional environment. Results of the XRD peaks show that the mineral matter of coal samples
consists of mainly kaolinite, illite, quartz, mica/illite, pyrite, feldspar and amorphous material.

Analyses of major oxides in coal samples, Si0,, Al,O;, Fe,Os, MgO, CaO, Na,O, K,O, TiO,, P,0xs,
MnO and Cr,0s, indicate that all of the major oxides have a concentration of <1 % with the exception
of S102, AL,O; and Fe,Os. The high-concentrations of SiO,, Al,Os and Fe,05 are primarily controlled
by the abundance of clays, silicates and sulfur minerals. Antimony, As, Ba, Be, B, Cd, Co, Cu, F, Pb,
Hg, Mo, Ni, Se, TI, Th, Sn, V, U and Zn are the most critical trace elements because of environmental
and human health concerns. The origin and distributions of trace elements in coal are examined to
compare with the other coal deposits in the World. Results of the study show that the concentrations of
the toxic trace elements in Can coals are generally within the allowed hazardous risk range. However,
the V and As contents in some coal samples are higher than the world coal value. Elemental modes of
occurrence in coal are treated using correlation data with element concentration, ash and sulphur
contents. All the elements are inorganic affinities, excepting of V element.

Key Words: Can coal, coal quality, coal geochemistry
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Kozak Provensi (Dikili/lzmir) Jeotermal Sahalarimin Potansiyeli
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Kozak Jeotermal provensi, Tiirkiye'nin en 6nemli jeotermal alani olan Bati Anadolu Grabenler
Bolgesinde yer alir. Sahanin timiinde g¢alismalar heniiz tamamlanmasa da geg¢mis yillarda baz
boliimlerinde 6nemli calismalar gergeklestirilmistir. 25-92 °C sicakliga sahip bir ¢ok kaynagin yani
sira alterasyon zonlari, diigitk 6zdirengli zonlarda sahadaki jeotermal manifastasyonlarin basinda gelir.
Sahada jeotermal potansiyelden sinirli sayida konut ve sera isitmaciliginda ve balneolojik amagh
yararlanilmaktadir. Jeotermometre uygulamalarinda Kaynarca sahasinda 180-200 °C ve Dikili tlicast
alaninda ise 110-160 °C arasinada rezervuar sicakligi hesaplanmasinin yani sira izotop ¢alismalarinda
220-230 °C rezervuar sicaklii hesaplanmistir. Bu alanda daha ileri diizeyde yapilacak ¢ahsmalarla
daha fazla alan ve sera 1sitmacili yapilabilecektir. MTA tarafindan yapilan sondajlarda 131 °C’nin
iizerinde akiskan elde edilmis olup bu &zellikleri ile elektrik tiretim potansiyeline sahip alanda sera
isitmaciligindan ileriye gidilememistir.

Anahtar Sozciikler: Kozak, Kaynarca (Dikili), jeotermal, elektrik tiretimi, sera 1sitmacig1
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Potential of the Geothermal Fields in Kozak Provience (Dikili/izmir)
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The Kozak geothermal province is located in Western Anatolia Grabens District which is the most
important geothermal area of Turkey. Some segments of this area were studied in the previous years
but not all area. In this area there are many geothermal manifestations such as a lot of hot springs with
temperature range between 25-92 °C. The hot springs are distributed as if these surround Kozak
intrusive. Altered zones and low resistivity zone are other geothermal manifestations at the Area. The
reservoir temperatures of water discharging mainly from Kaynarca hot spring is estimated to be 180 to
200 °C and from Dikili spa is 110 to 160 °C. Besides, the temperature of the deep reservoir is assumed
to be 220 to 230 °C from isotope temperature. Some parts of area there are some primitive usage such
as district heating in the limited number of dwellings, balneological benefits and greenhouses heating.
Exploration for possibilities of utilization for electricity generation, to improve heating possibilities of
more dwellings and greenhouses at Kozak area. With the drillings realized last year by MTA up to 131
°C geohermal fluids which is suitable for electricity generations has been obtained from Kaynarca
segment of area. But this geothermal fluid is being used for greenhouses heating only.

Key Words: Kozak, Kaynarca (Dikili), electricity generation, greenhouses heating

349



~ 62, Tiirkiye Jeoloji Kurultays, 1317 Nisan 2009, MTA — Ankara__

Giiney Ege ve Akdeniz Bilgesinde Diisiik Sicakhkh Jeotermal
Alanlarin Termal Turizm Amach Kullanilmasi
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Giiney Ege ve Akdeniz Bolgesi'nde tipik anlamda jeotermal alan parametrelerinin basinda gelen ve
yaygin anlamda 1s1 kaynagl olarak yorumlanabilecek magmatik etkinlik gozlenmemektedir. Ancak
magmatik etkinligin neden oldugu 1s1 bosalimlarinin diginda ve uzaginda da 1s1 bosalimlarinin
olabilecegi bilinen genel bir dogrudur. Bunun &rnekleri, gerek diinyada gerekse de {ilkemizde 6zellikle
de giiney Ege’de ve Akdenizde bilinmektedir. Hizla kalinlagan sedimanter havzalarda yer basinc
(geopressured) ile olusan jeotermal sistemler distik ve orta entalpili jeotermal alanlan
olusturabilmektedir.

Kusadasi, Bodrum, Datga Dalaman, Koycegiz ve Fethiye gibi turizmin nemli merkezlerini i¢ine alan
Ege ve Akdeniz Bolgelerinde jeolojik ozellikleri nedeniyle dusiik sicaklikli ve yer yer yiiksek
mineralizasyon igerigine sahip jeotermal akiskanin termal turizm amagh kullanilmasi turizmin

dnemini, ekonomik boyutunu bilyiitecek ¢esitliligini artiracaktir.

Anahtar Sézciikler: Bodrum, Datga, karstlasma, geopressure jeotermal sahalar
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Usage of Geothermal Areas with Low Temparature for Thermal Tourism
in South Aegean and Mediterranean Districts
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In South Eagean and Mediterranean districts, there is no magmatic efficiency as tipical heat source for
geothermal systems which is one and the most important parameter of the geothermal fields. But
general it is generally accepted that heat release can be also away from magmatic efficiency areas.
Some geothermal models are known both at the world and in Turkey especially in South Eagean and
Mediterranean districts. In thick sedimanter basin, geopressure can cause geothermal system with low
and middle enthalpy. In these areas some geothermal systems are controlled by geological structure
like geopressured geothermal systems, geothermal system with karst origin (because of deep
circulation of meteoric water due to karstification) Kusadasi, Bodrum, Dat¢a Dalaman, Kdycegiz and
Fethiye are very important touristic and historical places in South Eagean and Mediterranean Districts
of Turkey. Geothermal fluid with low and middle warm in these areas is very important for thermal
tourism, variation of tourism and economical.

Key Words: Bodrum, Datga, karstification, geopressure geothermal system
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Magmatik Siireclere Bagh Gelisen Jeotermal Sisteme Bir Ornek:
Caglayik (Polath/Ankara) Jeotermal Alanm
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ZHaceztepe Universitesi, Jeoloji Miihendisligi Boliimii, 06532 Beytepe, Ankara

Incelem alani, Pontid tektonik birliginin batisinda Orta Sakarya boliimiinde, Ankara’nin yaklasik 60
km giineybatisinda yeralir. Sahada yiizeyleyen en yaygin kaya birimleri granitler ve Neojen
¢Okelleridir. Granitik pliiton magmatik etkinligin baslangicini temsil eder ve K/Ar yas verilerine gore
69.142.7 (hornblendlerden 71.142.7) My’dir. Magmanin katilasmasi sirasinda, 6zellikle konvektif
soguma stireci boyunca magma odasinda farkli yogunluga ve sicakliga sahip konveksiyon hiicreleri de
meydana gelmektedir. Termeogravitasyonel diffiizyon yoluyla meydana gelen ayrimlanma, magma
odasinda yogunlugu, bilesimi ve sicakhigi farkli iki zon meydana getirir ve bu iki zon kendi i¢inde
konveksiyon akimlari olusturarak katilasir. Bu soguma modeline gore mafik ve felsik kayaclar birlikte
goriilmektedir. Inceleme alaninda gozlemlendigi gibi ¢ift diffiizif konvektif mekanizmasina sahip
magma odasinda asil intriizif kiitleyle birlikte beslendigi kesimin farklihgint yansitan apofizler ve
damar kayaglari gozlenecektir. Inceleme alaninda granitler icinde gorilen andezitler gerek bu soguma
modeli gerekse de kristal-sivi fraksiyonlasmasi, sivi karismazligi, magma karismasi gibi streclerle
bagh oldugu soylenebilir. Caglayik sahasinda da granitler icerisinde apofiz-dayk dinamigi ile
yerlesmis andezitler, granitlerle benzer yaslara sahiptirler. Bazi granit-bazik kayag¢ gegislerinde
dereceli gegisleri gozlenirken bazi segmentlerde de sivi karigmazhgr nedeniyle keskin gegisler olarak
gozlenir. Bu keskin gegisler zaman zaman bir kirik gibi davranarak akigkan i¢in tasiyici karaktere
sahip olabilmektedir. Asil bosahmin hemen batisinda sizinti  seklinde gozlenen kaynaklar,
granitoyidlerin i¢inde gozlenen bazik kayaclar ile granitoyidlerin dokanaklarindan bosalim
yapmaktadir.

Yerkabugundaki mevcut 1s1 enerjisinin en 6nemli bilesenlerinden birisi de kabuktaki radyoakuf
elementlerin bozunmas ile agiga ¢ikan 1s1 enerjisidir. Yerkabugunun olusumundan giiniimiize kadar
gecirdigisil evrimindeki en etkili kaynagin radyoaktif bozulma oldugu genel kabul goéren bir veridir.
Uzun yan émiirlii izotoplar (U™, U™ Th*?, K*) yerkiirenin olusumundan giiniimiize kadar olan
stregte dretilen 1s1 enerjisinin kayna@idir. Inceleme alaninda da oldugu gibi granitik arazilerde
radyoaktivite, jeotermal sistem igin en énemli parametrelerden olan 1sitici icin ilk akla gelebilecek
faktordir. Sahada yapilan su kimyasina yénelik ¢alismalardan elde edilen verilerin degerlendirmesi
sonucu, Caglayik sahasinda yapilacak bir jeotermal iiretim sondajinda 38 °C olan kaynak sicakliginin
bir miktar tizerinde sicaklik artisi saglanabilecegi ancak ¢ok fazla sicakhik artis1 saglanabilecegi
ongorilmiis ve sahada onerilen lokasyonda yapilan sondajda 43 °C sicaklikta, 16 I/s debide sicak su
tretimi saglanmistir.

Anahtar Sézciikler: uzun yan émiirlii izotoplar, termogravitasyon. radyoaktivite, granitoid, Caglayik
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A Case Study for a Geothermal System Formed by Magmatic Processes:
Caglayik Geothermal Field (Ankara, Turkey)
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The study area is located within central Sakarya section of western Pontide tectonic unit,
approximately 60 km SW of Ankara. Granites and Neogene sediments form the common rock untis.
Granitic plutons represents the begining of the magmatic processes and yield K/Ar ages of 69.1+2.7
Ma (from hornblends, 71.1:2.7 Ma). Convective cells with different velocities and temperature may
form in the magma chamber during the solidification of magma, especially during convective cooling
processes. Segration by thermogravitational in the magma chamber results in two distinct zones with
differing temperature, density and composition; these zones develope convenction currrents and
continue to solidfy. According to this cooling model, mafic and felsic rocks form together. As is seen
in the sudy area, within a magma chamber with double-diffusive convective layering, vein rocks and
apophyses occur and show characteristic features of both the main magmatic intrusive mass and the
source region. The andesites within the granites in the present study area can be attribute to a similar
cooling model and to crystal-melt fractionation, melt magma mixing and mingling. The andesitic
apophyses within the granitic body have emplaced at the same time with granitic intrusion. In some
localities, granite-basic rock contact shows typical features of a gradational boundar, but at other
areas, it is rather sharp due to magma mingling-mixing. In some cases, the sharp boundaries played the
role of a fracture, which became a pathway for geothermal fluid; also localy discharges are also seen
along such contacts.

One of the most important source of the heat in earth crust comes from the radioactive decay of
elements in the crust. It is now agreed that radiactive decay of elements with a long half life (U™,
U»s, Th?*?, K4°) form the most effective source of heat since the formation of the earth, until present.
As in the study area, in granitic regions radioactivity is considered as the main source of hear for
geothermal systems. The evaluation of water chemistry in Caglayik prospect suggest the possibility of
a system slightly warmer than the spring water (38 °C); and in the borehole location a system with a
temperature of 43 °C and a flow rate of 16 /s is established.

Key Words: long half life isotopes, termogravitation, radioactivity, granitoid, Caglayik
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Bu ¢alisma ile Tirkiye’nin en dnemli sedimanter havzalarindan biri olan Sivas Havzasi’ndaki kémiir
olusumlart arasinda kalinlik, yayilim ve rezerv bakimindan en 6nemlisi olan Kangal komurlerinin
organik petrografik 6zelliklerinin belirlenmesi amaglanustir. Kangal kémir havzasinda limnik
depolanma ortaminda geligmis Hamal, Etyemez ve Kalburgayirn kdmiir sahalari bulunmaktadir.
Inceleme alanimin  temelini yart metamorfik kirectaslar1 ve ofiyolitik Jura—Kretase kayaglar
olusturmaktadir. Neojen yash kayaclar temel kayaclar tizerine uyumsuzlukla gelir. Alt Pliyosen yash
kayaglar ise Kalbur¢ayiri ve Bicir Formasyonu olarak ayrilmistir. Kalburg¢ayim Formasyonu silttasi,
kiltagi, tif ve marnlarla ardalanmali iki komiir damari icermektedir. Geg Pliyosen—Kuvaterner yash
volkanikler ve Kuvaterner yash aliivyonlar Kalbur¢ayiri civarinda ylizeyleyen en geng¢ birimlerdir.
Incelenen alanda yaklasik 170 milyon ton ve alt sil degeri 1300-1500 Kcal\kg olan linyitler
bulunmaktadir. Ozellikle Kangal Termik santralini besleyen kesim Kalburgayir sahasinda olup, bu
seviye Alt Pliyosen yash Kalburgayiri Formasyonu icerisindeki yaklasik kalinhigi 10 m olan 2 farkh
komir damari ve ara kesmelerde marn, tif ve kirectasi seviyelerinden olusmaktadir. Komir ve
komdirli killer i¢inde bol miktarda gastropod formlari vardir.

Komirli serinin kahnligi 80 m’ye kadar ulasmakla beraber, isletilebilir koémir tabakalarinin
bulundugu yerlerde ortalama 30-60 m arasinda degismektedir. Kalinliklari ve makroskobik
gorintimleri farkli bu damarlar Kalbur¢ayiri sahasinda agik isletme yontemi ile cikariimaktadir. Hamal
ve Etyemez alanlarinda 6nceki yillarda galeriler agilarak isletme yapilmis, ancak komiir damarlarinin
bol ara kesmeli (kil, marn, karbonatlar gibi) olmasi, kémiir kalinhigimin da ekonomik olmamas: gibi
nedenlerle bu iki alandaki faaliyetler giiniimiizde durdurulmustur. Orijinal halde koyu kahverengi, mat
bir renkte olan komir kurudugunda siyahimsi kahverengine doniismekte ve catlaklar olusmaktadir.
Makroskopik olarak tabakalanma goriilmez. Komiirlesmis odun pargalarn yoniinden zengin olup fosil
kavkilari ve kil mercekleri yaygin olarak izlenir. Dis goriiniislerine gore Duparque siniflamasinda
ksiloit linyitler, Francis siniflamasina gére agagsi veya ksilitik linyitler sinifina girerler.

Petrografik incelemelere gére orneklerde himinit % 33-76 (ortalama % 61,5), hiptinit % 2-7
(ortalama % 5) ve inertinit % 3-12 (ortalama % 6,9), pirit % 2—4 (ortalama % 2.6) ve kil % 7-60
(ortalama % 24) arasinda degismektedir. Incelenen linyitlerin egemen maseral grubu hiiminit olup
baskin maserali gelinittir. Gelinit, biyokimyasal olarak tamamen jellesmis bitki dokularindan,
Jellesmis hiimik maddelerden, ya da 6nceki bosluklara yerlesmis kolloidal ¢ézeltilerden kaynaklanan
saf himik jellerden olusmaktadir. Mikrolototip degerlendirmesinde ise 6rneklerde % 5-65 (ortalama
% 29) vitrit, % 0-10 klarit (% 5,6), % 1-26 (ortalama % 8,7) vitrinertinit, % 847 (ortalama % 26,1)
duroklarit ve % 7-84 (ortalama % 31,6) karbargilit belirlenmistir. Vitrinit (hiiminit) yansima degeri
(%0 Rmax) % 0,382-0,419 (ortalama % 0,405) arasinda degismektedir. Vitrinit yansima degerlerine
gore havza komiirleri, Sub-Bituminous (ASTM) ve kahverengi komiir (DIN) olarak siniflandinlabilir.
Doku koruma indeksi (TP1) ile jellesme indeksi de (GI) bu kémiirlerin limnik bir ortamda ¢okelmis
oldugu goriisiinii destekler.

Anahtar Sozciikler: Kangal, komiir petrografisi, Sivas havzas, Pliyosen kémiirii
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With this study, thickness, distribution, reserve and organic petrographic properties of Kangal Coals,
which belongs to one of the most important basin, Sivas Basin, are aimed to be determined. In Kangal
coal field, Hamal, Etyemez and kalburgayiri coal areas, developed in lacustrine environments, are
present. Basic rocks of the studied area consist of semi metamorphic limestone and ophiolithic
Jurassic-Cretaceous rocks. Neogene aged rocks overlie the basic rocks unconformably.

Lower Pliocene aged rocks were classified as Kalburgayiri and Bicir Formations. Kalburc¢ayin
Formation consists of siltstone, claystone, tuff and a succession of two coal layers intercalated with
marls. Upper Pliocene—Quaternary volcanics and Quaternary aged alluviums are the youngest units,
outcropped in the vicinity of Kalburgayiri. In the studied area, 170 million tons of coals, with calorific
value changing between 1300-1500 kcal/kg are existed. Particularly, the unit feeding Kangal Termic
Power Plant 1s located in Kalburgayiri region, this level is formed of 10 meter thick 2 different coal
seams having marl, tuff and limestone interbeddings. There are abundant gastropod forms in coal and
coaly clays.

Although the thickness of coaly series extends up to 80 m, the thickness of operable coal layers vary
between 30-60 m averagely. These seams, owned different thicknesses and macroscopic appearances
are operated as open pit method in Kalburgayiri area. In Hamal and Etyemez areas, previously coals
were operated as in galleries, since the coal seams comprise of abundant partings (as clay, marl,
carbonates) and having uneconomical thicknesses, the activities have stopped nowadays. Having dark
brown, dull color as original form, coal owns black brown color, and fractures after drying up. Coals
do not exhibit distinctive layering. Coalified wood particulates are abundant. Fossil shell fragments
and clay lenses can be traced extensively. To their outer appearances, they seem to be xylite lignites in
the Duparque classification; they are wooden or xylitic lignite to the Francis classification.

According to their petrographic investigations, the samples comprise of 33-76 %( averagely 61.5 %)
huminite, 2—7 % (averagely 5%) liptinite, 3—12 % (averagely 6.9 %) inertinite, 2-4 % (averagely 2.6
%) pyrite and 7-60 % (averagely 24 %) clay contents. The dominant maceral group of the studied coal
1s huminite and the maceral is gelinite. Gelinite is biologically composed of totally gelified plant
tissues, gelified humic substances, or pure humic gels derived from colloidal solutions filled old
cavities. In microlithotype evaluation of the coals, the sample consists of 5-65 % (averagely, 29 %)
Vitrinite, 0-10 % (averagely, 5.6 %) clarite, 1-26 % (averagely, 8.7 %) vitrinertinite, 847 %
(averagely, 26.1 %) duroclarite and 7-84 % (averagely, 31.6 %) carbargilites. Vitrinite (huminite)
reflectance values of the samples (Rmax) vary between 0.382-0.419 % (averagely 0.405 %).
According to the Vitrinite reflectance values, the basin coals are classified as Sub-Bituminous
(ASTM) and as Brown coal (DIN). Tissue Preservation Index (TPI) and Gelification Index (GI) of the
coals indicate the idea of the coals to be deposited in a limnic environment.

Key Words: Kangal, coal petrography, Sivas basin, Pliocene coal
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Heyelan envanter, duyarlilk ve olast tehlike haritalamalarinda ve heyelan risk degerlendirme
calismalarinda heyelanlarin tipi, ¢alisma alanin biyiikligii ve eldeki mevcut verilerin gesidine gore
farkli yaklagimlar ile degisik yontem ve tekniklerin birlikte kullanilmasi gerekmektedir. Heyelan olasi
tehlike haritalari, belirli bir zamanda. belirli bir tip ve buiyiikliikteki heyelanlarin olusma olasiligin
gosteren haritalar olarak tanimlanmaktadir. Bu tanim heyelanlarin lokasyon, zaman ve biiyiikliik gibi
kavramlarinin bilinmesini gerektirmektedir.

Bu calismada farkli tarihlerde ¢ekilmis hava fotograflart incelenerek Sahnadere su toplama havzasinin
¢ok zamanli heyelan envanter haritasi hazirlanmugtir. 11k olarak heyelanlarin mekansal olabilirliginin
belirlenmesi amaciyla mantiksal regresyon yontemi kullanilarak belirli zaman araliginda gelismis
heyelanlar i¢in heyelan duyarhilik haritalar iiretilmistir. Olusum tarihleri bilinen heyelan olaylan goz
ontnde  bulundurularak, zamansal olabilirlik  degerleri, poisson dagilimi  kullamlarak
gergeklestirilmistir. Buradan 5, 10, 25, 50 ve 100 yillik zaman dilimi i¢inde heyelan olusma olasiliklari
hesaplanmustir. Heyelanlarin  alansal olarak olabilirligi ise 1969 yili, heyelan olay envanter
haritasindan elde edilen frekans dagilimlarina gére belirlenmistir. Frekans dagilimina uygun olasilik
yogunluk fonksiyonu ise ti¢ parametreli ters gama dagihmi kullanilarak gerceklestirilmistir. Belirli bir
alana sahip heyelanlarin olusma olasilik egrisi ise gama dagiliminin integrali alinarak hesaplanmistir.
Sonuc, olarak 5, 10, 25, 50 ve 100 yillik heyelan olusma olasihiklarina gore farkli biiyiikliiklerde (0.1
km®, 0.05 km’ ve 0.01 km?) olabilecek heyelanlarin mekansal ve zamansal olabilirligini gosteren
heyelan olasi tehlike haritalari tiretilmistir. Heyelan olasi tehlike haritalari, heyelan risk degerlendirme
calismalarinin temelini olusturmaktadir. Bu nedenle iiretilen olasi tehlike haritalarinin bolgesel
heyelan risk azaltma ¢alismalarina Snemli katki saglayacag: distniilmektedir.

Anahtar Sozciikler: heyelan, heyelan olasi tehlike, poisson dagilimi, ters gama dagihimi, olasilik
yogunluk fonksiyonu
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According to the type of the landslide, the extent of the study area and the available data, different
strategies and a combination of different methods and techniques should be applied in landslide
inventory. susceptibility, hazard mapping and landslide risk assessment studies. Landslide hazard
maps portray the probability of occurrence within a specified time period and within a given area of
landslides of a given magnitude. This definition incorporates the concepts of location, time and size of
landslides.

In this study multi-temporal landslide inventory maps were prepared by interpretation of aerial
photographs taken in different time intervals in Sahna river watershed. In order to determine the
spatial probability of landslide occurrence, susceptibility maps were prepared by using logistic
regression method. Temporal probability of landslides was determined with Poisson probability model
considering the landslides occurred in different periods. The exceedance probability of landslides
occurrence in 5, 10, 25, 50 and 100 years time intervals were calculated. The probabilities of landslide
size (extent) were obtained from frequency — size distribution of 1969 event landslide inventory.
Probability density function in convenience with frequency distribution was achieved by three
parameter inverse gamma distribution. By integration of the gamma distribution, the probability of
landslide against the landslide size was determined. Finally, landslide hazard maps for different
landslide sizes (0.1 km?, 0.05 km® and 0.01 km?), that will occur having exceedance probabilities for 5,
10, 25, 50 ve 100 years periods were obtained. Landslide hazard maps constitutes important stage for
the landslide risk assessment procedure, so the hazard maps produced in this study will provide a basis
for the landslide risk-management studies of the region.

Key Words: landslide, landslide hazard, poisson distribution, inverse gamma distribution, probability
density function
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Sahna Dere (Mersin) Su Toplama Havzasinin Heyelan Duyarhhk
Degerlendirmesi ve Dogrulugu

Tolga Can', Engin Cil', Tolga Mazman' ve Tamer Y. Duman’

" Cukurova Universitesi, Jeoloji Miihendisligi Boliimii, 01330 Balcali, Adana
(E-posta: tolgacan@cukurova.edu.tr)
* Maden Tetkik ve Arama Genel Miidiirligii, Jeoloji Etiitleri Dairesi, 06520 Balgat, Ankara

Heyelan duyarlilik haritalart belirli bir boélgede, belirli tipteki heyelanlarin olusma olasiliginin
gosterildigi haritalardir. Heyelan duyarhilik degerlendirmeleri genel olarak niteliksel ve niceliksel
olarak iki grup altinda toplanmaktadir. Niteliksel degerlendirmelerde duyarhlik siniflan sezgisel
olarak yapilmakta olup daha ¢ok subjektif tarafta yer almaktadir. Niceliksel yaklasimlar ise,
heyelanlar1 kontrol eden dogrudan ve dolayli ¢evresel faktorleri g6z oniinde bulundururarak, heyelan
olusma olasiliklarinin sayisal olarak ifade edildigi ve buna gore arazinin belirli duyarhhik smiflarina
ayrildigi yontemlerdir. Geg¢miste meydana gelen olaylarin gelecekte de benzer sekilde olusacag:
prensibine dayandirilarak, heyelanlarin gelecekte mekansal olarak nerelerde gelisebilecegini gosteren
heyelan duyarlilik haritalarinda, gerek kullanilan yontemin uyum iyiligi ve gerckse gelecekte
gerceklesecek heyelanlart tahmin dogrulugunun belirlenmesi gerekmektedir. Bu gibi degerlendirmeler
bakimdan niceliksel yaklasimlar duyarlilik degerlendirmelerinde daha ¢ok tercih edilmektedirler.

Bu calismada Mersin ilinin yaklagik 25 km batisinda yeralan, 210 km*’lik alana sahip Sahnadere su
toplama havzasinin heyelan duyarlilik degerlendirmeleri ile bunlarin dogrulugu incelenmistir. Calisma
alani icerisinde Afet isleri Genel Miidiirligi kayitlarina gore 1969 yilindan giiniimiize kadar toplam
161 konut heyelanlardan olumsuz etkilenmistir. Bélgedeki heyelanlarin tipi, biiyiikligii ve mekansal
dagilimilarinin belirlenmesi amaciyla 1955, 1969, 1978, 1990 ve 2000 tarihli hava fotograflari
incelenmis ve arazi cahismalan ile desteklenmistir. Heyelanlar olusum yillarna ve olusum
mekanizmalarina gore 1955 6ncesi tarihsel (18 adet), 1955-1969 yillar1 arasi aktif (45 adet) ve 1969
yih olay (36 adet) heyelan envanteri olmak iizere ¢ok zamanh heyelan envanter haritalan
hazirlanmigtir.  Calisma  alaminin  yaklagik %18 ini olusturan heyelanlarin, genelde dairesel ve
kompleks kayma tirii oldugu belirlenmistir.

11k iki déneme ait heyelan envanter haritalari ve heyelanlari hazirlayici gevresel faktorler (kategorik ve
stirekli olmak tizere 42 degisken) mantiksal regresyon yontemi kullanilarak degerlendirilmistir. Her bir
doneme ait duyarlilik degerlendirmesinde, bagimli degisken olarak heyelanlar yaklasik %80 analiz ve
%20 test verisi olacak sekilde rastgele olarak ikiye ayrilmistir. Bu sekilde ayri ayr1 dort farkli veri seti
hazirlanmugtir. Bagimsiz degiskenlerin se¢iminde ise bagimh degisken sayisi kadar dért veri setinin
herbiri i¢in beser adet olmak tizere toplamda 40 adet veri seti tizerinden duyarhlik degerlendirmeleri
yapunusur. Herbir analiz modeli kendi i¢inde uyum iyiligi ve anlamlilik testleri ile degerlendirildikten
sonra ayrica heyelan test verisi kullanilarak ta duyarlilik modelinin gegerliligi test edilmistir. Daha
sonra herbir donem i¢in elde edilen duyarlilik haritalari sonraki donemlerdeki heyelanlar ile
kargilastinlarak dogruluk degerleri test edilmistir. 1955 oncesi igin yapilan heyelan duyarlilik
haritasinda 1955-1969 ve 1969 olay heyelanlarinin yaklasik %90 min orta-gok yiiksek duyarli alanlar
iginde yer aldigi goriilmistir. 1955-1969 heyelanlan i¢in yapilan duyarlihk haritasi ise 1969 olay
heyelanlari ile test edilerek, %87’sinin yiiksek ve ¢ok yiiksek duyarli bolgeler i¢inde yeraldigi
belirlenmistir. Heriki veri setinde yapilan heyelan duyarlilik degerlendirmelerinde yiiksek ve ¢ok
yiksek duyarli alanlarin galisma alanmm %27-34 arasinda degistigi goriilmiistiir. Sonug¢ olarak
calismada kullanilan ¢ok zamanh heyelan envanter haritalari ile heyelanlari kontrol eden cevresel
faktorlerin  bolgede gelecekte meydana gelen heyelanlan oldukga yiiksek tahmin arahiginda
belirlemeye yeterli oldugu gériillmistiir.

Anahtar Sozciikler: heyelan, ¢ok zamanl heyelan envanteri, heyelan duyarlilik, mantiksal regresyon,
dogruluk
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Landslide susceptibility maps portray the probability of occurrence of specific type of landslides
within a specific geographic region. Landslide susceptibility assessments can be classified mainly into
two groups as quantitative and qualitative. Qualitative susceptibility assessments are subjective
because the factors that control the landslides are determined heuristically using descriptive terms.
Whereas the quantitative assessments produce numerical estimates of the occurrence of landslides in
any susceptibility zone, considering the relationships between landslide preparatory factors and, the
past and the present distribution of landslides. Landslide susceptibility assessments are built on the
assumption that the factors caused landslides in a region are the same that will produce landslides in
the future. In landslide susceptibility evaluations the goodness of fit of the model and its validation to
check the ability of the model to predict future landslides should preferably be tested.

In this study landslide susceptibility assessments and their validation were evaluated in 210 km?,
Sahna river watershed which is located 25 km to the west part of Mersin. In the study area regional
landslides events which affected 161 residences severely, were recorded by General Directorate of
Disaster Affairs by the end of 1968 and early 1969, and in 2001. The landslide types, spatial extents
and distributions were determined by areal photo interpretation taken in different periods (1955, 19609,
1990 and 2000) and by field studies. Multi temporal landslide inventory maps were evaluated into
three periods, historical landslides before 1955 (18), 1955-1969 landslides (45) and 1969 (36) event
landslide inventories. The landslides constitute 18 % of the study area and mainly represented by
rotational and complex slides.

The landslide inventory maps for the first two periods and landslide preparatory factors digitized and
stored in GIS environment were evaluated for susceptibility assessments by using logistic regression
analysis. Landslides, the independent variable, were separated randomly into two groups, 80 % for
trained and 20 % for test data, for each period. Four different data sets for each landslide inventory
were obtained in the same manner. Five different sets from the landslide preparatory factors, the
independent variables, were also selected randomly for each dependent variable data set. Finally
susceptibility assessments for each of the landslide periods were evaluated in 20 (4x5) data set. The
goodness of fit of the model and the significance of the model parameters were evaluated for each
regression model. The prediction capacity and the validation of each model is first checked by the test
data set of landslides and secondly by the landslides that occurred in the later periods. It is observed
that 90% of the landslides for 1955-1969 and 1969 events were located in the medium to very high
susceptible zones in the susceptibility model obtained after the historical landslides before 1955. The
validation test of 1955-1969 landslide susceptibility maps correctly predict 87% of 1969 event
landslide in high and very high susceptible zones. The high and very high susceptible zones in the
susceptibility maps produced from both landslide inventories ranged between 27 and 34 %. It is
concluded that the landslide susceptibility maps produced in this study is highly significant and the
environmental factors that used as independent variables are good enough to predict future landslide
events.

Key Words: landslide, multi temporal landslide inventory, landslide susceptibility logistic regression,
validation
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Heyelan Duyarhlik Analizinde Bulanik Mekansal Bilgi Sistemi

Caner Gliney, Mustafa Acar ve Rahmi Nurhan Celik

Istanbul Teknik Universitesi, Insaat Fakiiltesi, Jeodezi Anabilim Dall,
34469 Maslak, Istanbul (E-posta: guneycan@itu.edu.tr)

Yol actiklart zarar ve kayiplar g6z oniinde bulunduruldugunda heyelanlar tilkemizde depremlerden
sonraki ikinci 6nemli doga olayr konumundadir. Bu nedenle, heyelan hareketlerinin izlenmesi tiim
diinyada oldugu gibi iilkemiz agisindan da énem tagimakta ve yerbilimi ¢aligmalarinda 6nemli bir yer
tutmaktadir. Caligma kapsaminda onerilen yenilik¢i yaklagim, Marmara Denizi kiyisindaki Gurpinar
(Istanbul) heyelan bolgesinde uygulanmistir. Bu yaklasim, heyelandan kaynaklanacak zararlarin en
aza indirilmesine yoOnelik karar-destek siireglerine 6nemli bilgiler saglamaktadir. Girpinar'daki
heyelan bolgesinde kurulan jeodezik agda ‘Global Konum Belirleme Sistemi (GPS)’ ile yapilan
jeodezik Olgtler kullamlarak bolgedeki heyelan bloklann ‘Bulamik Cikarim Sistemi (BCS)’ ile
belirlenmistir. Tespit edilen heyelan bloklart ayrica yagis, yeralti suyu, egim gibi farkl kaynaklardan
gelen diger veri setleri ile bir “Mekansal Bilgi Sistemi (GIS)’ uygulamasi lzerinde olusturulan bir
dinamik deformasyon modelinde birlestirilerek, heyelan bolgesinde olugsan hareketin analizleri
yapitlmistur. Boylece ylizey deformasyonunu ve risklerini belirlemeye yonelik mekansal analizler,
farkli yapidaki mekansal veriler ve tematik bilgilerden yararlanilarak, bulanik modellemenin GIS
igerisinde kullanilabildigi bir yaklasimla gergeklestirilmistir. Bu bildiride elde edilen bu sonuglar
tartisilarak ayrintili olarak verilecektir.

Anahtar Soézciikler: heyelan, mekansal bilgi sistemi, bulamik ¢ikarim sistemi, mekansal analiz,
heyelan duyarlilik analizi, heyelan risk degerlendirmesi, global konum belirleme sistemi
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Landslides in Turkey is the second most important threat among natural hazards, after earthquakes,
when considering negative effects, losses, damages and casualties caused by geohazards. Therefore,
monitoring of landslides is invaluable in Turkey as well as all over the world and studied intensively
in geosciences. The innovative approach proposed in the scope of this study has been performed for a
landslide area in Gurpinar (Istanbul) on the shore of the Sea of Marmara (Turkey). This approach
provides useful data and information to decision-support processes in order to minimize the negative
effects of landslides. In the geodetic network that covers the landslide area in Girpmar, ‘Global
Positioning System (GPS)’ survey has been carried out and the landslide blocks in the area have been
determined with ‘Fuzzy Inference System (FIS) using the GPS measurements. The fixed landslide
blocks has been merged with other kind of triggers, such as precipitation, slope, ground water, etc.,
within a dynamic deformation model which was generated in a ‘Geospatial Information System (GIS)’
application. Thus, the landslide movements occurred in the area could be analyzed and interpreted
through the geomodel utilizing GIS technology. Consequently, the spatial analyses to determine
ground deformation and risks have been accomplished using different spatial and thematic information
in distinct formats in the way that taking advantage of fuzzy logic modeling within GIS application. In
this paper, all the results that obtained from the study will be given in detail.

Key Words: landslide, geospatial information system, fuzzy inference system, spatial analysis,
landslide susceptibility analysis, landslide risk assessment, global positioning system
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Uzaktan Algilama Tarih¢esine Genel Bir Bakas
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icinde yasadigimiz ‘Bilgisayar ve Uzay Ca@i’ nin en 6nemli iki yeniligi internet ve uzaktan algilama
olarak kabul edilebilir. Hemen her sey gibi uzaktan algilama verilerinin de, 6zellikle gortintii formatindaki
verilerin, kiiresel 6lgekte yaygin kullanimini saglamasi nedeniyle internet ayrica 6n plana ¢ikmaktadir.

Bilimsel ve uygulamali sayisiz alanda kullanilan ve biiyiik yararlar saglayan uzaktan algilamanin énemini
tam olarak kavramamiz, konunun sadece teknik yonleri hakkinda degil, tarihsel gelisimi hakkinda da bilgi
sahibi olmanuzi gercktirmektedir. Bu baglantiy1 6nemseyen kimi batili iniversitelerde uzaktan algilamanin
tarihgesi ayri bir ders olarak okutulmaktadir (6rnegin Graz Universitesi, online.uni-graz.at; Bern
Universitesi, saturn.unibe.ch, vd...).

Uzaktan algilama tarih¢esinde baslangic noktasi, dikkate alacagimiz uzaktan algilama tanimina gore
degisecektir. Aslinda uzaktan algilama (Remote Sensing) kavramu ilk kez 1960 yilinda, Evelyn L. Pruitt
tarafindan kullanilmistir. Havadan uzaktan algilama 19. yiizyilin sonlarinda 20. yiizyilin baslarinda,
fotografin ve ucagin kesfi ile ortaya ¢ikmustir. Ugagin kesfinden dnce kisa bir siire balonlar, ugurtmalar ve
hatta gogiislerinde otomatik kameralar tasiyan giivercinler hava fotografi ¢ekiminde kullamilmistir.

Hava fotograflar baslangi¢ta askeri amaglar ve haritacilik islerinde kullamilmustir. 1. ve 6zellikle I1. Diinya
Savaslarinda ugak ve hava fotografi ¢ekimi alaninda saglanan teknolojik gelismeler, fotograflarin kullanim
alanlarinin sayisii da genisletmistir. Bu kullanim alanlarindan énemli biri de jeolojidir. 1941 yilinda A.J.
Eardley tarafindan yayimlanmis ‘Interpretation of aerial photographs’, fotojeoloji igerikli ilk kitap
olarak kabul edilmektedir.

Bilindigi gibi yerbilimi ¢alismalarinda havadan uzaktan algilamanin kullanilmas: fotojeoloji disiplinini,
uzaydan uzaktan algilama da jeolojik uzaktan algilama disiplinini ortaya ¢ikarnustir. Giinimiizdek:
gelismeler ve olanaklar, fotojeolojiyi artik jeolojik uzaktan algilama kapsaminda bir alt bashik konumuna
getirmistir diyebiliriz.

Uzaydan uzaktan algilamanin ortaya ¢ikmasi, fotografin kesfinden ve havadan uzaktan algilamadan sonra,
dogal olarak insanoglunun uzaya da adim atmasi ile olanakli hale gelmistir.

Uzaya agilmanin ilk adimi Sovyet Rusya’nin 1957°de firlatuigi Sputnikl uydusu ile atilmistir. Bu adimla
sahnelenen ve liderligini A.B.D.’nin yurittig uzay ¢alismalari, 1972 yilinda Landsatl uydusu ile 6zel
anlamda Yer gozlem amach uzaydan uzaktan algilama dénemini baslatmistir. Bugiin ABD ve Rusya’nin
disinda, baska birgok iilkenin Yer gozlem uydusu bulunmaktadir. Kigiik de olsa, 2003 yilinda firlatig
Bilsat uydusu ile Ttrkiye de bu iilkeler listesine katilmistir.

Landsat!l’in firlatilmasinin tizerinden sadece 36 yil gibi kisa bir siire gegmis olmasina karsin, Yer gézlem
amach uzaktan algilama alaninda bas dondiiriicii gelismeler olmustur. Ornegin Landsatl’in 80 m ile
baglattigr goriintii ¢oéztintrligl, gintimiizde 0,5 m’ye yiikseltilmistir ve bir iki yil gibi yakin gelecekte de
0,25 m’ye kadar yiikseltilecektir. Uzaydan uzaktan algilamay1 bir sistem olarak diisiiniirsek, bu sistemin
Ogeleri algilama platformlari, algilayict geregler, algilar (goriintiiler), algilarin yere iletilmesini saglayan alt
sistem, alict yer istasyonlart ve algilart degerlendirme uzmanlari olarak siralanabilir. Tiim bu ogelerde
Landsatl’den giiniimiize degin meydana gelen ¢ok onemli gelismelerin kilometre taslari, segilmis goriintii
ornekleri esliginde sunusta vurgulanacak, hazirlanan makalede ise ayrintilara yer verilecektir.

Anahtar Sozciikler: uzaktan algilama, tarithge, Sputnik 1, Landsat 1, havadan uzaktan algilama, hava
fotografi, fotojeoloji, yer gozlem uydulari, uzaydan uzaktan algilama, goriintii, jeolojik uzaktan algilama
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We can assume that the two most important innovations of the ‘Space and Computer Age’ we live in are
the internet and the remote sensing. The internet is notably significant since it makes the data of remote
sensing, especially data in image format, accessible at a global scale for everyone at any time, just as it
provides a share of data and knowledge in almost all kinds of topics.

In order to comprehend radically the significance of remote sensing which is used for innumerable
scientific and practical purposes, we should know not only its technical aspects, but also the historical
development of the subject. Thus, some western universities which mind the connection between the
importance of remote sensing and its history, now include courses titled “History of Remote Sensing™ in
their curricula (e.g., Graz University - online.uni-graz.at, Bern University- saturn.unibe.ch, and others).

The starting point of the history of remote sensing depends on the definition taken into account. The
scientific term remote sensing was actually used by Evelyn L. Pruitt in 1960. Airborne remote sensing
started towards the end of the 19" century and at the beginning of 20" century, preceded by the discovery
of photography and the invention of aeroplane. Before aeroplane came to the stage, balloons, kites and even
pigeons with an automatic camera on their breast were used as platforms for taking aerial photographs.

Acrial photographs were first used for military and mapping purposes. Later during the two World Wars,
particularly the Second. progresses in technologies of photography and aeronautics increased the number of
branches of usage of aerial photographs. An important one of these branches is the geological sciences.

‘Interpretation of aerial photographs’, written by A.J. Eardley and published in 1941, is considered to be
the first book containing information on photogeology.

As is known, application of aerial photography in carth sciences introduced photogeology, while the
spaceborn remote sensing brought out the branch geological remote sensing. Today progresses and
facilities indicate that photogeology can, and indeed should, be taken within the geological remote sensing.
Spaceborn remote sensing became actually possible after the mankind stepped into the space, much later
than the discovery of photography and airborne remote sensing,

The first step to the space was taken by Soviet Russia with the launch of Sputnik 1, the first ever artificial
satellite, in 1957. The ongoing space works led in effect by the USA, initiated the epoch of the earth
observation satellites with Landsatl in 1972. Today, along with the USA and Russia, many other countries
have earth observation satellites, including Turkey with the small Bilsat launched in 2003.

Although only 36 years have passed after the launch of Landsatl, breathtaking developments have already
occurred in the area of earth remote sensing. For example, spatial resolution of images (Landsatl) started
with 80 meters; at present, however, images with 0.5m are available, and within a few years 0,25m
resolution will be reached.

If we take remote sensing as a system, the elements of it can be listed as platforms. sensors, data (images).
subsystem transmitting data to earth, ground receiving stations and remote sensing experts (analyzing data
and extracting information-maps and statistics), and, since the launch of Landsatl, there have been many
significant progresses regarding all of these elements. These progresses will be highlighted using some
selected image samples in the presentation, and details will be given in the paper.

Key Words: remote sensing, history, Sputnik 1, Landsat 1, airborne remote sensing, aerial photo,
photogeology, earth observation satellites, spaceborne remote sensing, imagery, geological remote sensing
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Yerbilimleri ¢ahismalarinda bilimsel ve teknolojik kaynaklarin etkin ve iiretken kullanimi saglayacak,
genis zaman arah@inda elde edilmis, farkli disiplinlerden gelen veri ve bilgilerin anlamli olarak
biitiinlestirecek bir ‘Mekansal Bilgi Sistemi ve Servisleri’ tasarimi gelistirilmistir. Jeolojik,
jeomorfolojik, jeofizik, jeodinamik, jeoteknik, hidrojeolojik, paleosismolojik, tektonik, meteorolojik
vb. calismalarindan elde edilen morfolojik o6zellikler, stratigrafik bilgiler, jeodinamik siirecler,
litolojiler, deformasyonlar, sismik, elektrik rezistivite, jeoradar, mikrogravite gibi veri ve bilgiler,
jeodezi disiplininde gelen GNSS, CORS, gravite, altimetre, hava fotograflar, uydu goriintileri,
InSAR, LIDAR vb. mekasnal veri ve bilgiler ile birlestirilerek; jeomodellemelerin yapildig:, alan
deformasyonlarinin belirlendigi, zaman-mekansal analizlerin yapildigi, 3B verilerin yonetildigi, 3B
jeolojik mekansal iliskilerin ve ozelliklerin kuruldugu ve internet tizerinden yer sistemi iizerine ¢alisan
tiim kullanicilara bir portal iizerinden agilan bir sistem olarak tasarimi gelistirilmistir. Bu sekildeki bir
yaklasim, bireysel ve kurumsal yerbilimsel arastirmalarin daha verimli gergeklestirilmesinin yanisira
ulusal, bolgesel ve yerel dlgeklerdeki karar-verme siireglerinin ¢ok daha etkin ve biitiinciil olarak
toplum yararina siiriidiiriilebilir sekilde gergeklestirilmesini saglayacaktir. Ulusal oOl¢ekte UML
kullanilarak tasarlanan bu yaklasim XML, GML, Xquery, WMS, WFS vb. ac¢ik kaynak kodlu
teknolojiler ve birlikte isler yapisi sayesinde Avrupa gibi bolgesel ve/veya OneGeology gibi global
Olgekteki diger mekansal bilgi sistemi yaklasimlarn ile entegre edilebilecektir. Ayni zamanda,
tasarlanan sistemin ¢ok ¢oziiniirliikli/gosterimli mekansal veritabani yaklagimi sayesinde ulusal
Olcekten yerel Olgeklere gegis saglanabilmektedir. Ayrica bu sistemin afet sistemlerine veri ve bilgi
saglamasi da tasarimda goz oniinde bulundurulmustur. Bu ¢alismada onerilen bu yaklasimin tasarimi
ve uygulanmasina yonelik 6neriler ayrintili olarak verilecektir.

Anahtar Sozciikler: yerbilimleri, mekansal bilgi sistemi, mekansal servisler, mekansal bilisim, 3B
yer modelleme, 3B yer analizi
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A framework design of ‘Geospatial Information System and Services’ that supplies the efficient and
productive use of scientific and technological infrastructures and sources, as well as integrates
purposefully the data and information sets acquired from different disciplines and organizations has
been developed. In the context of the designed system, morphological characteristics, stratigraphic
information, geodynamic processes, litology, deformations, seismic, resistivity, georadar,
microgravity, etc. data and information obtained from geological, geomorphological, geophysical,
geodynamic, geotechnical, hydrogeological, paleoseismic, meteorological projects can be fused with
spatial data/information sources acquired from the underneath of geodesy discipline, such as GNSS,
CORS, gravity, altimetry, aerial photogrammetry, satellite imaging, InSAR, LIDAR. Based on these
data and information sets 3D geomodeling, spatio-temporal analyses, 3D geodata management, 3D
geological spatial relationships and properties definitions of the related area can then be achieved
through the system proposed. Moreover, the services function of the system will be designed to allow
the geosciences' users to access the system over the web via portal technology. Such an approach,
geosciences' research would be realized more efficiently and productively. In addition, the decision-
making processes in the scale of global, national and local would accomplish more in a holistic way.
UML, XML Schema, GML, Xquery, WMS, WFS standards were used in order to provide maximum
flexibility, interoperability, and long-term usability. In this paper, the design of the proposed system
will be explained in detail and some suggestion regarded its implementation will be presented.

Key Words: geosciences, geospatial information system, spatial services, spatial informatics, 3D
geomodeling, 3D geoanalysis
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Tiirkiye Kiyllarindaki Kirliligin Uzaktan Algilama Ybntemleri
ile Belirlenmesi (Mersin ve Iskenderun Korfezi Ornegi)

Tolga Alkevli, Burcu Kocader ve K. Canan Ozgiiner

Maden Tetkik ve Arama Genel Miidiirliigii, Jeoloji Etiitleri Dairesi,
Uzaktan Algilama ve CBS Koordinatorliigii, 06520 Balgat, Ankara (E-posta: alkevli@mta.gov.ir)

Denizel kirliligin tespiti tizerine yapilan g¢aligmalar; uzaktan algilama yoéntemlerindeki gelismeler
sayesinde yeni bir boyut kazanmistir. Denizlerde ve kiyr bolgelerdeki yerinde gozlem ve deneyler ile
denizlere ait kirlilik parametreleri hakkinda yorumlar yapilabilmektedir. Kirliligin en o6nemli
parametrelerinden olan toplam askida kati madde, klorofil konsantrasyonu ve deniz suyundaki ani
sicaklik degisimleri uzaktan algilama yontemleri sayesinde belirlenebilmektedir

Klorofil esas olarak bitkilerdeki yesil pigmentlerdir. Bitkiler bu pigmentleri sayesinde 15181 absorbe
ederek enerji Uretmekte ve bu sekilde organik maddeler olusturabilmektedir. MODIS (Moderate
Resolution Imaging Spectroradiometer) uydulart klorofil parametrelerinin - zaman igerisindeki
degisiminin gozlenmesi i¢in en uygun uydu gorinti sistemleridir. MODIS-Terra uydusuna ait net
fotosentez miktarini gosteren gorintiler, 8’er giinlik arahiklar ile https://wist.echo.nasa.gov/ web
adresinden 3 bant olarak elde edilmektedir. Toplam askida kati madde miktari ise 550 um dalga
boyuna sahip MODIS-Terra uydusuna ait olan tek banth algoritma sayesinde belirlenmektedir. Her iki
parametre belirlendikten sonra Tirbidite ve Deniz Suyu Sicaklik degerleri ile karsilagtirmalar
yapilarak denizel kirliligin zaman i¢erisindeki degisimleri gozlenmektedir. Tiirbidite ASTER
goriintiilerinin VNIR (gortuniir ve yakin kizil 6tesi) bantlan ile elde edilmektedir. ASTER gortintiileri
ile yapilan Turbidite ¢alismalarinda kullanilan algoritma;

. : Bantl + Bant?2
Tirbidite=1,613* Danttr oants (Kaynak; http://www.science.aster.ersdac.or.jp)
Bantl — Bant?2

Calisma alami olarak segilen Iskenderun ve Mersin kérfezinde yapilan TRIX degerleri (MEDPOL
Trophic Index) uzaktan algilama teknikleri ile elde edilen klorofil miktarlari ve askida kati madde gibi
bilesenlerinden itibaren elde edilen degerler ile karsilastirilmistir. MODIS goriintiileri aracihg ile
belirlenen klorofil degerlerinin Mayis ve Haziran aylarinda yaklasik olarak 2.5 pg/L. civarlarinda
oldugu goriilmekte bu deger ile beraber desarj bolgelerinde vyapilan uzaktan algilama
degerlendirmeleri ve yer gozlemleri entegrasyonu ile TRIX degerlerinin yiiksek oldugu
gozlemlenmistir. TRIX degerlerinin 6 ve iizerine kadar ¢ikugi Iskenderun ve Mersin Koérfezleri’nde
kirlilik yaz aylarinda en iist seviyelere kadar ¢ikmaktadir. Calisma sonucunda plankton orani ve besin
elementlerinin bollugu TRIX degerlerinde yiikselmelere yol agmaktadir.

Anahtar Sozciikler: ASTER, klorofil, toplam askida madde, deniz suyu sicakhigi, MODIS, NOAA-
AVHRR
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Studies on the determining the marine pollution have acquired a new dimension thanks to the recent
developments in Remote Sensing Techniques. It is possible to make various comments on determining
the marine pollution parameters according to in-stu measurements. Total suspended material, one of
the most important pollution parameters, as well as the chlorophyll concentration and instant
temperature variations in marine surface can be calculated by means of remote sensing techniques.

Basically, chlorophyll is called the green pigments of plants. Further, thanks to these pigments do the
plants produce energy by absorbing light, and thus, organic substances. MODIS (Moderate Resolution
Imaging Spectroradiometer) Satellites are the most appropriate Remote Sensing systems for
determining chlorophyll parameters within the course of time. It is essential to note that the images of
MODIS-Terra satellite displaying the amount of net photosynthesis are available at the website of
https://wist.echo.nasa.gov/ as 3 bands with 8-day frequency. As for the amount of the total suspended
material, it is calculated by means of employing single-band algorithm of Modis-Terra satellite with
550 um wave length. In this regard, the marine variations within the course of time is observed by
comparing the turbidity and sea surface temperature values after figuring both parameters out.
turbidity can be determined VNIR (Visible Near-Infrared Bands) bands of ASTER images. The
algorithm for turbidity studies with ASTER is as follows;

Bandl+ Band?2
Bandl - Band?

(Turbidity=1,613*

TRIX values (MEDPOL, Trophic Index) received from the Gulfs of Iskenderun and Mersin that are
defined as the test-site have been compared with those received from the components such as
chlorophyll amounts and suspended material which are obtained by Remote Sensing techniques. It is
observed that the chlorophyll quantities determined by MODIS data in the months of May and June is
approximately 2.5 pg/L. Furthermore, the remote sensing evaluations, made in discharging areas with
these data and the TRIX value with in-stu measurements are high. Impurity, in the Gulfs of Iskenderun
and Mersin where the TRIX value is 6 and over, is peaking during the summer months. As a result of
the study, it is seen that the abundance or redundancy of plankton proportion and feeding elements
leads to increase in TRIX values.

Key Words: ASTER, chlorophyll, total suspended material, sea surface temperature, MODIS,
NOAA-AVHRR
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Denizli Demir Oksit Anomali Bolgelerinin Landsat ETM+ ve Quickbird
Goriintiileri ile Ayrintih Haritalanmasi

Hulusi Kargi

Pamukkale Universitesi, Jeoloji Miihensilgi Boliimii, 20017 Kinikli, Denizli
(E-posta: hkargi@pau.edu.tr)

Denizli ili igerisinde demir oksit olusumlarini arastirmak amaciyla gergeklestirilen bu ¢calisma, Landsat
TM ve Landsat ETM+ gortintiileri ile demir oksit anomali alanlarim belirleme, QuickBird goriintiileri
ile ayrintili haritalama, arazi gozlem ve ¢alismalarini ve verilerin CBS ortaminda degerlendirilmesini
icermektedir. Landsat verileri ile demir oksit haritalamasi i¢in 3/1 bant oranlamasi, alti bant tizerinde
ana bilesenler analizi, se¢gmeli bantlar {izerinde ana bilesenler analizi (Crosta yoéntemi) ve kullanici
danigsmanlt siniflamalar kullanmilmustir. Kullanilan yontemlerin hepsi genelde basarili olmasina ragmen
ayrintida her bir yontemin bazi dezavantajlari bulunmaktadir. Ornegin gergekte demir oksit anomalisi
olmayan, ¢ok dustk yansima bolgeleri ile ¢ok yiiksek yansima boélgeleri de sirasiyla 3/1bant
oranlamasinda ve ana bilesenler analizlerinde anomali olarak goriilmektedir. S6z konusu bu
yontemlerin dezavantajlari, ortak anomali bélgelerinin belirlenmesiyle énemli 6lgiide giderilmektedir.
Kullanic1  danigsmanli yontemde ise Landsat goriintiilerinin mekansal ¢oziintrligli nedeni ile
karakteristik referans nokta (demir oksit cevherlesmesi) belirleme, sorun olarak ortaya ¢ikmaktadir.
Landsat verileri ile belirlenmis anomali alanlarinda, spekral ¢oziiniirligii disiik olmasina ragmen,
yitksek mekansal ¢oziniirligi sayesinde QuickBird gorintiileri tizerinde gerek kullanici damismanli
siniflama, gerekse 3/1 bant oranlamasi ile ayrintili demir oksit haritalamasi basarili bir sekilde
gergeklestirilmistir. Farkl ¢oziiniirlitklere sahip uydu goriintiilerinin farkli algoritmalarla entegrasyonu
ile belirlenen anomali bolgelerinde yapilan arazi g¢ahismalan, bolgede ©nemli demir oksit
cevherlesmelerinin olabilecegini isaret etmektedir.

Anahtar Soézciikler: demir oksit, demir cevherlesmesi, bant oranlamasi, ana bilesenler analizi,
Landsat, QuickBird
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Detailed Iron-Oxide Mapping of Denizli by Landsat ETM+
and Quickbird Images
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This study carried out in Denizli Province in order to investigate iron oxide occurrences includes
determination of iron oxide anomalies by Landsat TM and Landsat ETM+ images, detailed mapping
by QuickBird images, field observation and works, and evaluation of data in a GIS environment. For
iron-oxide mapping by Landsat data, The TM 3/1 band rationing, principal components analysis on 6
TM bands, principal components analysis on selective bands (the Crosta method) and supervised
classification have been used. Although all the methods used are generally successful, each method
has some disadvantage in detail. For example, very low and very high reflective regions appear as if
they were anomaly in the TM 3/1 band rationing and principal components analyses, respectively even
though they are, in fact, not iron-oxide anomaly fields. The disadvantages of these methods are
eliminated by identifying common anomaly regions. It is seem to be a problem assigning a training
point (iron oxide mineralization) in the supervised classification due to deficiency of Landsat spatial
resolution. It has been successfully carried out iron-oxide mapping by the 3/1 band rationing and
supervised classification of QuickBird data on the predefined anomaly regions by Landsat data. Field
works carried out anomaly fields which have been identified by integration remotely sensed satellite
images having ditferent resolution by different algorithms points out that the region may host
significant iron-oxide mineralization.

Key Words: iron oxide, iron mineralization, band rationing, principal components analysis, Landsat,
QuickBird
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SAR Interferometre ile iran Petrol Sahasimin Oturma Miktarimin izlenmesi
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(E-posta: n.f.moghaddam@gmail.com)
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Dogal ¢okel sikismasina bagl, tedrici olarak meydana gelen ve en tehlikeli fenomenlerden biri olan
yer oturmasi ¢ok yaygindir. Siiratli oturma hizi genellikle insan aktivitisi sonucu meydana gelen
yeralti sivilarimin ¢ekilmesi ile baglantihdir. Boyelikle, ylizey kotunun yerel olarak degismesi ve
bunun sonucu endiistriyel yapilar i¢in hasar potansiyeline sahiptir.

Titiz yer arastirmalar ile geleneksel oturma izlenmesi degisim miktarlarim algilayabilmektedir, fakat
ol¢ii referans noktalarindaki siirlamalar ve ¢alisma maliyetleri degisim algilanmasi i¢in modern
tekniklerin  uygulanmasmi  gerektirmektedir.  Giiniimiizde, SAR  Interferometre  yeralti
rezervuarlarindaki  ¢ekimlerden kaynaklanan santimetre Olgegindeki yiizey degisimlerinin
incelenmesini miimkiin kilmakta olan gelismis jeodetik bir arag¢tir. Lakin, bu teknoloji deformasyonu
ancak belirli zaman araliklarinda tanimlayabilmektedir. Interferogram istiflemesi rastgele giiriiltii
azalulmasinda ve ortalama degisim yaklagimlarinin tahmin edilmesinde daha iyi yaklasimlar
sergilemektedir.

Bu aragtirmanin temel amaci giineybati Irandaki Khuzestan’da yer alan ve dikkate deger yer
oturmasimin meydana geldigi Hidrokarbon ¢ikarim sahalarindan birindeki bu olayin ana sebebinin
arastirtlmasidir. Gozlemlenen deformasyon, arazi seviyelendirme verileri ile yiiksek uyumluluk
sergilemektedir. Bu sonu¢ normal kosullar altinda InSAR’in kullaniminin hem arastirma ve hem de
endiistriyel prospeksiyonlarda genis uygulamasina olanak saglamaktadir.

Anahtar Sozciikler: SAR interferometre, yer oturma gdzlenmesi, yer alti rezervuarlari, hidrokarbon
¢ikarimu, interferogram istiflemesi, arazi seviyelendirme
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Land Subsidence is one of the most hazardous phenomena that its gradual occurrence due to natural
deposits compaction is so excessive. Rapid rate subsidence usually corresponds to human activities
such as subsurface fluid withdrawal. Thus, local changes in surface elevation and its associated
response, has the potential to damage the Industrial structures.

Traditional subsidence monitoring by accurate ground surveying, can detect the change amount, but
the limitations of benchmarks and operational costs cause to apply a modern technique for change
detection. Nowadays, SAR Interferometry is an improved geodetic tool that makes it possible to
surveillance surface changes caused by the removal of subsurface reservoirs in centimeter scale.
However, this technology could detect deformation in a specific time interval, interferograms stacking
is a method applied to mitigate random noises and better estimate the average displacement rate.

The main purpose of this research is to study one of the hydrocarbon extraction sites which has a
noticeable subsidence and located in Khuzestan, southwestern Iran in order to determine its main
causes. The observed deformation is highly compatible with the field leveling data. This result
indicates that the use of InSAR under normal conditions opens up wide application both in research
and industrial prospects.

Key Words: SAR interferometry, land subsidence monitoring, subsurface reservoirs, hydrocarbon
extraction, interferogram stacking, field leveling
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Erdemli-Siliftke (Mersin) Bolgesinin Karst Ozellikleri
ve Karst Cografi Bilgi Sistemi

Murat Akgoz
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06520 Balgat, Ankara (E-posta. muratakgoz@mta.gov.tr)

Karstlasmaya son derece uygun Miyosen yash kiregtaslariyla kapli Mersin [li Erdemli ve Silifke
llgeleri arasinda kalan boliimde yapilan bu ¢alismada bélgenin karst yapisi, karstlasma mekanizmasi
ve karst potansiyeli degerlendirilmeye c¢alisilmistir. Bu amacla bolgenin karstik yiizey sekilleri ve
bolgede bulunan ¢ok sayida magara aragtiritlmistir.

Bolgede karstlagsmayi1 denetleyen parametrelerin ve karstlasma mekanizmasinin degerlendirilebilmesi
amactyla tim bolgeyi yansitigr distinilen kaynaklardan su 6rnekleri alinarak su kimyasi analizleri
yapilmistir. Su kimyasi analiz sonuclart Piper ve Schoeller diyagramlarinda degerlendirilerek sularin
genel olarak karbonatli sular sinifina ait oldugu sonucuna varilmistir.

Bolgenin Karst Cografi Bilgi Sisteminin olusturulmasi amaciyla 8 adet 1/25.000 &lgekli topografya
haritas1 bilgisayar ortamina aktarilarak raster formatina doéniistiirtilmiis ve koordinatlandirma yapilarak
CBS ortaminda vektér formatina donustirillerek sayisallastirma  islemi  tamamlanmistir.
Sayisallastirilan es ylikselti egrilerinden sayisal yiikseklik modeli olusturulmus ve olusturulan modelde
cizgisellikleri belirlenerek giil diyagrami hazirlanmistir. Hazirlanan giil diyagrami ve bolgenin
neotektonik evrimi dikkate alinarak, bélgede kiriklarin genel olarak KD-GB dogrultulu, sol yanal
dogrultu atimli fay mekanizmasina bagh olarak olustugu sonucuna varilmistir. Bolgede karstlasmanin
ilksel olarak, ozellikle subatan ve magaralanin fay mekanizmasina baglh olarak genelde KD--GB
dogrultusunda gelistigi, ancak sol yanal dogrultu atimli faya dik gelisen KB-GD dogrultulu
cizgiselliklerden dolay1 bolgede karstlasmanin KB-GD dogrultusunda gelistigi ve karstik bosalimlarin
kesintiye ugradigr sonucuna varilmistir.

Anahtar Sozciikler: karst, magara, subatan, CBS, Erdemli-Silifke (Mersin)
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Karstic Features of Erdemli-Silifke (Mersin) Region
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In this study, the Erdemli-Silifke region, which is a fairly rich area with karstification and covered by
Miocene age carbonate rocks, has been evaluated concerning to karst structure. karstification
mechanism and karst potential. Hence, cave location and karstic features have been determined and
caves have been investigated.

In order to understanding karstification and their parameters, water chemistry analyses have been done
on the samples taken different locations which characterize all area. Results of chemical have been
plotted on the Piper and Schoeller diagrams indicating carbonate enriched water.

For establishment of GIS in the area, eight topographic maps in scale of 1:25.000 were carried to
computerized environment by scanning and they are converted to raster data and they have been
established digitization when their coordinating was finished. By using GIS software digital elevation
model of the area digitization of contour model and was formed lineaments were delineated on this
model. It is determinate that these cracks were oriented on NE and SW directions and formed by under
the sinistral strike slip fault mechanism based on interpretation of these lincaments on the rose
diagram and considering of the neotectonic development of the region. In this area karstification
especially sinkholes and caves has been oriented NE and SW direction a result of sinistral strike slip
fault mechanism initially but karstification were developed and karstic discharges were stopped NW
and SE due to NW and SE direction which has vertical developed to the sinistral strike slip fault.

Key Words: karst, cave, sinkhole, CBS, Erdemli-Silifke (Mersin)
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Ugur Temiz' ve Ergun Gokten”

" Bozok Universitesi, Miihendislik ve Mimarhk Fakiiltesi, Jeoloji Miihendisligi Boliimii,
66100 Yozgar (E-posta. ugur.temiz@bozok.edu.tr)
* Ankara Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii,
Tektonik Arastirma Grubu, 06100 Tandogan, Ankara

Orta Anadolu da Kirsehir bolgesinde yer alan ¢izgisellikler ¢esitli uzaktan algilama yontemleri (renk
bilesenleri, filtreler ve bantlarin boliimlenmesi) kullanilarak haritalanmustir. Bu ¢izgisellikler, Landsat
ETM+ uydu goruntiisiinden otomatik olmayan yontemler kullanilarak ¢ikartilmistir. Bu c¢alismada.
Landsat ETM+ uydusunun 7. bandina KB-GD, K-G ve KD—GB yonlerinde sobel filtresi uygulanmis
ve ¢alisma alaninda toplam 288 jeolojik ¢izgisellilk tanimlanmis ve bir ¢izgisellik haritasi
olusturulmustur. Cizgiselliklerin yorumlanmasi i¢in hazirlanan giil diyagramina gore, ana yoénelimler
K30-40°D ve KS50-70°B olarak saptanmistir. Kirsehir bolgesinin  farkli  kesimlerindeki fay
diizlemlerinden alinan 6l¢timlerden Angelier yontemi ile kinematik analiz yapilmis ve bu metoda gore
en kictik gerilme ekseni (o3) yatay yonde ve sikisma yoni ise K—-G ve KKB-GGD yonli olarak
belirlenmistir. Bu gerilme rejimi etkisindeki kiriklar (faylar ve c¢atlaklar) arazide K10°D, K80°D ve
K60B yoénelimli olarak go6zlenmistir. KD yonelimli kiriklar boélgedeki c¢atlak sirti  traverten
olusumlarinda dolay1 tansiyon kiriklar olarak yorumlanmustir. Arazi ve uzaktan algilama g¢alismalari
arasinda KD-GB, KB-GD yo6nelimli ¢izgisellik takimlari arasinda iyi bir korelasyon oldugu
gozlenmistir.

Anahtar Sozciikler: Kirsehir, ¢izgisellik, sobel filtresi, ¢atlak sirti traverten, Angelier
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* Ankara Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii,
Tektonik Arastirma Grubu Tandogan, TR-06100 Ankara, Tiirkive

The lineaments of the Kirgehir region in Central Anatolia have been mapped by using various remote
sensing methods(colour composites, filtering and band rationing). Lincaments were extracted from
Landsat ETM+ image of the region by using manuel extraction techniques. In this study, Sobel filter
has been applied to the Landsat ETM+ band 7 in NW-SE, N-S and NE—-SW directions. A total of 288
geologic lineaments were determined in the study area and a visually interpreted lineament map was
constructed. Rose diagram prepared to examine the lineament trends of the area suggests that the main
directions are N30-40°E and N50-70°W. The kinematic measurements collected from fault planes in
different parts of the study area, were evaluated by the Angelier method. According to this method, the
active minimum principal stress tensor (o3) for this region in Neotectonic period is horizontal, and
compressive tensor strikes in N—S and NNW-SSE directions. The fractures in N10°E, N80°E and
N60°W were evaluated as the structures formed under this mentioned stres regime. The most of the
fractures in NE trend are tensional joints caused the formation of the fissure ridge travertines of the

region. Field and remote sensing studies display generally good correlation in fracture trends of NE—
SW, NW-SE lineament sets.

Key Words: Kirsehir, lineament, sobel, fissure ridge travertine, Angelier
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Google Earth® Programinin Jeolojik Harita Ahminda
CBS Platformu Olarak Kullanimi: Burdur (GB Tiirkiye) Ornegi

Kubilay Uysal, Kerem Hepdeniz ve Murat Sentiirk

Siileyman Demirel Universitesi, Jeoloji Miihendisligi Béliimii,
32260 Ciiniir, Isparta (E-posta: kubish@gmail.com)

Cografi bilgi sistemleri (CBS) ve Uzaktan Algilama (UA) olduk¢a teknik konulardir ve kullanimi
teknik deneyimler ile sinirlidir. Bununla birlikte giiniimiizde internet ve Google Earth (GE) Microsoft
Virtual Earth gibi ticretsiz programlar, tecriibesiz kisilerinde CBS kullanimina olanak saglamaktadir.
CBS ve UA tekniklerinin uygulandigi dogal kaynak y6netimi, mithendislik ¢aligmalart gibi konular
daha givenilir ve hizh sonuglanmaktadir. Burdur (GB Turkiye) g¢evresinin jeolojisi ¢esithi
arastirmacilar ve kurumlar tarafindan 6nceden de ¢alisilmis ancak CBS ve UA’min kullamildig bir
haritalama ¢alismasi yapilmamistir. Bu nedenle Burdur’un giineyinde yaklasik 250 km2’lik bir alanin
genel jeolojisi ¢alisilmis ve CBS ortaminda yeniden haritalanmistir. Saha ¢alismalarinin planlanmast,
verilerin degerlendirilmesi, haritalama, raporlama gibi asamalarda GE sagladigt avantajlardan dolayi
CBS platformu olarak kullanilmistir. Onceki jeoloji haritalar1, topografya haritalari, SPOT, ASTER,
Landsat gibi uydu gorintiilerinden elde edilmis goriintli analizleri ve GPS ile alinan arazi verileri GE'e
aktarilmis ve GE tarafindan saglanan uydu gorintiiler: ile birlikte degerlendirilerek sahanin 1:25.000
ol¢ekli jeoloji haritasi yapilmistir. Haritalamada arazi verileri ve gorsel yorumlamanin yani sira; renk,
bitki ortiisii, vadi sistemi ve engebe gibi UA parametreleri kullanilmigtir. Sahada gozlenen karbonatli,
kirintil, ofiyolitik, volkanik kayaclar, eski golsel ¢okeller, travertenler ve giincel sedimanlar, GE
tarafindan saglanan uydu gorintilerinde ilgili parametrelerin kullanimi ile gorsel olarak birbirlerinden
ayrilabilmistir.

Calismada GE’in sagladigi avantajlar: (1) Anlasilir arabirimi ve ¢evrimi¢i katmanlar sayesinde
calismalarin organize edilmesini kolaylastirmaktadir. (2) Sundugu 3 boyutlu arazi katmani ile saha
farkli agilardan incelenebilmektedir. Boylelikle ¢alismanin yorumlanmasina katki saglamakta ve hata
payini en aza indirmektedir. (3) Igerdigi yaklasik 1m. mekansal ¢oziintirliiklii uydu gortntiileri gorsel
yorumlamada ve sahada gézden kagan ayrintilarin tesbitinde ¢ok kullamishdir. (4) Arazi verileri ve
hazirlanan haritalar ‘kmz’ formatinda ilgililerin kullamimina ¢evrimi¢i ya da ¢evrimdigi olarak
sunulabilmektedir. GE kullanimi sirasinda karsilasilan olumsuzluklar ise: (1) Farkli tarihlere ait uydu
gorintiilerinin mozaiklenmesinden kaynaklanan renk degisiklikleri ve kaymalar. (2) Calisilan sahanin
tamamina ait yiiksek mekansal ¢oztnurliklt goérintilerin olmayisi (GE belirli zaman araliklarn ile
mevcut goriintiileri yiiksek ¢oziintirliklileriyle giincellemektedir). (3) Cizim arag¢larinin kisitli olmasi
ve kartografik calismalar i¢in gelistirmeler/eklentiler yapilmasi gerekliligidir. Sonug¢ olarak bu
calismada yapilan harita ile 6nceki haritalar karsilastirildiginda; dokanaklar, tektonik yapilar gibi
unsurlar GE tekniginin daha giivenilir sonuglar verdigini gostermektedir. Ayrica GE ile CBS’nin ¢ok
fazla teknik bilgi ve pahali programlara gereksinim duymadan ilgili herkes tarafindan kullanilabilecegi
gorulmektedir.

Anahtar Sozciikler: Burdur, Google Earth, CBS, uzaktan algilama, jeolojik haritalama, GB Tiirkiye
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Use of Google Earth® as a GIS platform in Geological Mapping:
Burdur (SW Turkey) Example
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Siileyman Demirel Universitesi, Jeoloji Miihendisligi Boliimii, Ciiniir,
TR—-32260 Isparta, Tiirkiye (E-mail: kubish@gmail.com)

Geographic Information System (GIS) and Remote Sensing (RS) have been a highly technical
domains and their usage has been limited to technical experts. However, recently with the advent of
internet and freely available applications such as Google Earth (GE), Microsoft Virtual Earth etc.
enable non experts to use GIS. Tasks used GIS and RS techniques like natural resource management,
engineering works etc. resulted more reliable and faster. Around Burdur (SW Turkey) different
geological researches were made by the researchers and institutions, but there was no mapping study
use of GIS and RS. That’s why, about 250 sq.meter area at the South of Burdur was examined and
remapped in GIS environment. Planning the field work, evaluation of data, mapping and reporting
stages GE used as GIS platform because of the advantages. Previous geological maps, topographic
maps, SPOT, ASTER, Landsat satellite images analysis results, field data collected by GPS were
transferred into GE. This layers and satellite images provided by GE evaluated together and 1/25.000
scale geological map of the study area was prepared. Also RS parameters such as color, vegetation,
valley system and morphology were used at mapping stage as well as visual interpretation and field
data. Carbonates, clastics, ophiolites, volcanic rocks, old lacustrine sediments, travertines and recent
sediments which observed on the field works also identified and separated visually by using related
parameters in satellite images provided by GE.

Advantages of the GE in this study: (1) understandable interface and online layers makes it easier to
organize the study; (2) three-dimensional layer (terrain) makes it possible to examine the field from
different angles. Thus it helps to interpretation and minimize mistakes; (3) Included satellite images
that have approximately 1 meter spatial resolution are very useful for visual interpretation and in
determining the detail which escape the observation at the field work; (4) Field data and prepared
maps, can be present in ‘kmz’ format the usage of the interested persons online or offline.
Disadvantages of the GE in this study: (1) Mosaic of the satellite images taken in different dates cause
color changes and sliding; (2) There is no high spatial resoluted images all around the study area (GE
update existing images with high resolution periodically); (3) Limited drawing tools and it needs
developments/additions for cartographic studies. Consequently comparing of the previous maps with
map made in this study, contents such as borders, tectonic structures shows GE technique gives more
reliable results. Also it appeared that GIS can be use by any person with GE without technical
knowledge and expensive programs.

Key Words: Burdur, Google Earth, GIS, remote sensing, geological mapping, SW Turkey
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