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Uzaktan kumanda edilen ve boru itme sistemi ile birlikte mikrotiinel makinesi (MTBM) kullanilarak
yeraltinda uygulanan boru déseme yontemleri, genel olarak mikrotiinel teknolojisi olarak adlandinlmaktadir.
Bu teknoloji; otoyol, demiryolu, akarsu, gdl vb. gegislerde yeraltindan boru déseme islerinde
kullanilmaktadir. Mikrotiinel teknolojisinde gap1 300 mm’den 2400 mm’ye (5zel teknolojiler kullanilarak 200
mm - 3600 mm smirlarina) kadar betonarme, celik ve plastik borular siiriilerek dosenebilmektedir. Bu
¢aligmada, mikrotiinel teknigi, uygulama alanlari ve yontemin miihendislik degerlendirmesi yapilmgtir.
Aynica, mikrotiinel ¢ahsmalarinda kullanilan dolasim sivisi tiirleri ve katki maddeleri konulan da ele
alinmgtir,

Anahtar Kelimeler: Mikrotiinel teknolojisi, yatay boru siirme.

ABSTRACT

Microtunneling is a process to directly install pipelines by trenchless technology using a remotely controlled
Micro Tunnel Boring Machine (MTBM) combined with pipe jacking system. This technology is used in
underground pipe pavement works during installing passages from expressways, railways, water streams,
lakes and etc. where the code, dimension and the safety of the structures in the vicinity are important. The
reinforced concrete, steel and plastic pipes with diameters between 300 mm and 2400 mm (by using special
technologies up to the limits of 200 mm to 3600 mm) are inserted and paved by micro tunnel boring machine.
In this study, the microtunnel boring technique, its areas of installation and engineering assessments are
discussed. In additioon, the circulation fluid and additive materials used in microtunnel works are also
specified.

Keywords: Microtunneling technology, pipe jacking.
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Sinop-Boyabat devlet karayolu kapsaminda ingaa edilen Diyojen Tiineli, Ust Kretase yash ve yersel olarak
makaslama zonlan igeren bir filig istifinden olugan Caglayan Formasyonu igerisinde agilmistir. Tiinel kazisi
sirasinda, 6zellikle makaslama zonlan gegilirken, bazi duraylilik sorunlan ile karsilasilmistir. 36+617-36+610
km’leri arasindaki makaslama zonu igerisinde iist yar kazisi yapilirken biiyiik bir gogiik meydana gelmistir.
Gogiitk sonucunda 92 m3 gevsek malzeme tunnel igerisine akmis ve tiinelin tamamlanmasim 2.5 ay
geciktirmigtir. Bu olayr takiben 36+665-36+625 km’leri arasinda, piiskiirtme betonunda 110 mm’lik
kiimiilatif konverjansa neden olan boyuna ve oblik ¢atlaklar gelismistir. Gogiik alaninda kaz1 aynas yiizeyine
dike yakm agiyla gelen fay zonunda bazi su sizintilan gézlenmistir. Gégiik olaymi kontrol altma almak
amaciyla ilk olarak gégiik yiizeyinin havayla temas ederek daha fazla dokiilmesini engellemek igin 5 cm
kalmhgmda piiskiirtme betonu uygulanmigtir. Bunun yami sira, gogiik dokiintiisii tinel aynasi oniine
toplanarak gogiigiin biiylimesi engellenmistir. On emniyet uygulamalari, 20 ¢cm kalinhginda (28 m3)
piiskiirtme beton tabakasi, gelik hasir (¢: 131-131) iizerine 16 cm kalinhiginda ikinci bir piiskiirtme beton
tabakasi (22 m3) ve 8 m uzunlugunda 12 adet kaya bulonu yerlestirilmesini kapsamaktadir. Bu uygulamalar,
kemerlenme etkisi yaratarak gogiigiin daha fazla ilerlemesini dnlemistir. 36+625-36+665 km’deki boyuna ve
oblik catlaklar, piiskiirtme beton tabakasi arkasinda yer alan ayrismis ve bosluklu malzemenin davramisiyla
iligkilidir. Bu gevsek ve doygun zonun kahnhgi 1.5-2 m olarak belirlenmistir. Tiinelin bu kesimi boyunca
destekleme 59 adet ek kaya bulonu yerlestirilmesi ile saglanmistir.

Anahtar kelimeler: DiyojenTiineli, go¢iik, makaslama zonu

ABSTRACT

The Diyojen Tunnel as a part of the Sinop-Boyabat state highway was constructed in the Upper Cretaceous
Caglayan formation that consists of a flysch sequence with local occurrences of shear zones. Some stability
problems were encountered during the tunnel excavation especially in driving through shear zones. A major
collapse occurred during the excavation of the top heading through a gouge zone between Km: 36+617-
36+610. The collapse resulted in 92 m3 of loose material that spreaded into the tunnel and caused 2.5 months
of delay in completion of the tunnel. Following this event, longitudinal and oblique cracks were developed in
the shotcrete leading to 110 mm of cumulative convergence at Km: 36+665-36+625. In the collapsed area,
some seepage points were observed in the zone of fault gouge is steeply dipping into the excavation face. As
the first control measures, a 5 cm thick shotcrete was formed on the collapsed surface to prevent further
disintegration upon exposure to air. In addition to this, the collapsed material was piled up in front of the
tunnel face to prevent enlargement of the collapse. Preliminary safety measures included forming a 20 cm
thick (28 m3) shotcrete layer, installing a wire mesh (¢: 131-131) with a second layer of 16 cm thick (22 m3)
shotcrete, and inserting 8 m long 12 rock bolts. All of these applications produced an arching effect and thus
stopping the advance of the collapse. Longitudinal and oblique cracks at Km: 36+625-36+665 was attributed
to the decomposed and porous material behind the shotcrete cover. It was determined that the thickness of
this loose and saturated zone was 1.5-2 m. Reinforcement along this segment was achieved by installation of
additional 59 rock bolts.

Keywords: Diyojen Tunnel, collapse, shear zone
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Kaya kiitlelerinin igerdikleri siireksizlikler nedeniyle jeoteknik 6zelliklerinin laboratuvar deneyleriyle
belirlenmesi hemen hemen olanaksizdir. Bu smirlamalanin agilmasi igin literatiirde ¢ok sayida ampirik
yaklagim 6nerilmistir. Ancak, kaya kiitlelerinin permeabilitesinin tayinine iligkin kaya kiitle simflamalarim
temel alan bir ¢aligmaya literatiirde rastlanmamistir. Bu nedenle, bu ¢ahsmada Hoek-Brown ampirik yenilme
Olgiitiiniin bir girdi parametresi olan Jeolojik Dayamim Indeksinin (GSI) kaya kiitlelerinin gegirimliliginin
kestirilmesinde kullanilabilirliginin degerlendirilmesi amaglanmaktadir. Bu amagla gergeklestirilen calismada,
Deriner Baraji (Coruh/ARTVIN), Altiparmak Baraji (Barhal Cay1/Yusufeli/ARTVIN), Laleli Baraji (Yukar
Coruh/Ispir-ERZURUM) baraj yerlerinde Elektrik isleri Etiid Idaresi tarafindan gerceklestirilen 260 adet
Basingh Su Deneyi verileri kullanilmistir. Liijyon-RQD, Liijyon-RMR, Liijyon-GSI ve Liijyon-Siireksizlik
Frekanslan arasinda uygulanan basit regresyon analizleri sonucunda istatistiksel olarak anlamh iligkiler
bulunamamistir. Bu nedenle, Liijyon deney sonuglari Siireksizlik Yiizey Kosulu (SCR) ve Yapisal Ozellik
(SR) dikkate alnarak literatiirde mevcut sayisal GSI abaginina islenmistir. Son olarak, sayisal GSI abag
lizerine islenen veriler dikkate ahnarak gegirimlilik simflan ayirtlanmis ve smiflandinlmstir. Ancak, bu
¢ahgmada granit, diorit ve volkanik bresten olusan kaya kiitlelerine ait veriler kullamlmstir. Bu nedenle, jips,
kiregtas: gibi eriyebilir veya karstik zonlar igeren kaya kiitlelerinde 6nerilen abak kullanilmamalidir.

Anahtar Kelimeler: Gegirimlilik, GSI, kaya kiitlesi, Liijyon.

ABSTRACT

Determination of geotechnical properties of rock masses is almost impossible due to the presence of
discontinuity pattern of rock masses. To overcome these limitations many empirical approaches were
proposed in literature. However, any study on the determination of rock mass permeability based on rock
mass classification systems in literature is not encountered. Due to this reason, the aim of this study is the
assessment of the use of the Geological Strength Index (GSI), which is one of the input parameters of the
Hoek-Brown empirical failure criterion, for the estimation of rock mass permeability. In this study, total 260
Lugeon test performed by the General Directorate of Electricity Affairs data which were obtained from the
dam site of Deriner dam (Coruh/Artvin), Altiparmak Baraji (Barhal Cayi/Yusufeli/ARTVIN), Laleli Baraj:
(Yukart Coruh/Ispir-ERZURUM) were used. The relations between Lugeon-RQD, Lugeon-RMR, Lugeon-GSI
and Lugeon-Discontinuity Frequency are not meaningful statistically. Therefore, the Lugeon test data were
plotted on the quantitative GSI chart existing in literature by considering the Surface Condition Rating (SCR)
and Structure Rating (SR). Finally, the permeability classes were identified on the GSI chart by considering
the distribution of the data plotted on the chart. However, in this study, the data obtained from granite, diorite
and volcanic breccia rock masses were considered. Therefore, the proposed chart should not be used for the
rock masses such as limestone and gypsum which are soluble and include karstic zones.

Keywords: Permeability, GSI, rock mass, Lugeon.
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Investigation of the Land Using Features of Karabiik Settlement Area

Yilmaz AKSOY ', Hiilya KESKIN CITIROGLU %, Aziz ERTUNC *

!Karabiik Ozel Idaresi, Koye Yénelik Hizmetler Birimi, Hamzalar Mevkii, KARABUK
? Karaelmas Universitesi, Miihendislik Fakiiltesi, Jeoloji Mithendisligi Béliimii, ZONGULDAK
*Culkurova Universitesi, Miihendislik-Mimarlik Fakiiltesi, Jeoloji Miihendisligi Béliimii, ADANA
yilmaz078@mynet.com, keskin@karaelmas.edu.tr, aertunc@cu.edu.tr

(07

Bati Karadeniz Bélgesi’nde yer alan Karabiik ili genellikle, Karabiik-Safranbolu Tersiyer havzasimin Alt
Liitesiyen yash ince kinntilan (silttagi-marn) tizerine kurulu olup, yakin g¢evresinde yaghdan gence dogru
Ulus, Safranbolu, Karabiik, Cergen, Soganl, Ak¢apinar, Yoriik Formasyonlar ile Kuvaterner aliivyal ¢okeller
yeralmaktadir. Kuzeydogu yoniinden gelen Arag Cay ile giineydogudan gelen Soganh Caynin birlesmesi ile
olusan ve sehri lice bélerek giineybatiya devam eden Yenice Cayr dogrultusunda uzanan yiiksek tepeler,
sehrin diizenli bir sekilde biiylimesini engelleyerek diizliikler iizerinde gelismesini saglamustir.

1.derece deprem bolgesinde yer alan inceleme alaninda toprak ve moloz akmasi ile toprak kaymasi gibi kiitle
hareketleri de goriilmektedir. Karabiik ilinin mevcut ve muhtemel yerlesiminin degerlendirilmesi amaciyla
daha once yapilan ¢aligmalardan da yararlanilarak jeolojik, jeofizik ve jeoteknik ¢aligmalar yapilmustir.
Jeoloji, rezistivite, sismik ve sondaj verileri degerlendirilerek inceleme alami 3 ayn seviyeye ayrilmistir. Buna
gore; 1. seviye ortii tabakasidir ve sismik hizlan 300-500 m/sn arasinda degismekte olup, genellikle toprak
ortii, cakalh, killi, siltli birimlerden olugmaktadir. 2. seviye heyelan malzemesi ve ayrigsma zonu karakterindeki
seviye olup sismik hizlart 730-1000 m/sn arasinda degigmektedir. 3. seviye ise kiltagi, marn, altere kiregtasi
ve kiregtasinda olusan, sismik hizlar1 1900-2500 m/sn arasinda degisen seviyedir.

Yerlesime uygunluk agisindan degerlendirilen inceleme alani 1/25000 6lgekli yerlesim haritasi lizerinde;
yerlesime uygun alanlar, onlemli yerlesilebilir alanlar ve yerlesime uygun olmayan alanlar olarak 3 ana
bolgeye ayrilmaktadir. Yamag egimi % 40 ve lizerinde olan, iskan1 ve ulagim sorunlu olup toprak kaymasi ve
¢amur akmalarinin biiyiikk kismim igine alan alanlar yerlesime uygun olmayan alanlardir. Heyelan bélgesi
olmasindan dolay1, Yesil ve Kurtulus Mahallelerinin karayoluna yakin kesimlerini ve Oglebeli Mahallesi ile
Kayabagi-Karabiikk6yii civarinda egim derecesi % 40’dan biiyiik olan kisimlarimi kapsayan ve halen
yerlesime agik olmayan bu alanlarin yesil alan olarak ayrilmasi uygun olacaktir. Egimi % 20-40 arasinda
degisen yamaglarin hakim oldugu yerler ile dere yataklarinda yagis nedeniyle toprak kaymasi, gamur akmasi
ve tagkmn olasthgm tasiyan kisimlar onlemli yerlesilebilir alanlardir. Yerlesim yapilmadan 6nce gerekli
yerlerde zemin iyilestirmesi, yama¢ molozunun kaldirilmasi, dere yataklarmin islahi ve olasi kiitle
hareketlerini 6nlemeye yonelik tedbirlerin alinmasi gereken 6nlemli yerlesilebilir alanlar Kampiis-100.Y1l
Mahallesi, Arag Cay1 ¢evresi, 5000 Evler Mahallesi Bulak ve Armese Deresi ¢evresi, Kurtulus Mahallesinin
Arag Cay1 tagkin bolgesi alan1 ve Karabiikkoyii, Kemiklidere Mevkii ile Fevzi Cakmak Mahallesinin % 20-40
egime sahip alanlarimi kapsamaktadir. Mevcut ve potansiyel heyelan alanlarinin énlemli yerlesilebilir alan
icerisine ahnmasi asin egimin siirekli bir potansiyel tehlike olusturacagindan, uygun ve ekonomik
goriilmemigtir. Yerlesime uygun alanlar; il merkezinde arazi yapisi1 diizgiin, sel felaketi riski tagimayan,
yamag egimi % 0-10 arasinda olan az egimli yamag ve diizliikler ile egimi % 10-20 arasinda olan egimli
kisimlar olup, bu alanlarda tagima giicii agisindan sorun bulunmamaktadir. Kampiis-100.Y1l, 5000 Evler,
Yesil-Kurtulus ve Oglebeli Mahallelerinin % 0-20 arasinda egime sahip alanlani ile Yaylacik ve Kayabasgi
Mahallelerinin % 20-40 egime sahip kuzey kisimlan yerlesime uygun yerlerdir. inceleme alaminda yapilan
jeolojik, jeofizik etiitler, yamag¢ egimlerinin ve heyelan alanlarinin incelenmesi ve Organize Sanayi
Bolgesinde daha oOnceden yapilmis sondaj ¢ahigmalarinin sonuglarina dayanilarak Yaylacik-Dayislar
arasindaki bolge, Cergiler Koyii ¢evresi ve halen az sayida yerlesimin goriildiigii Organize Sanayi Bélgesinin
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yeni yerlesim alam olarak degerlendirilebilecek alanlar oldugu belirlenmistir. Olasi bir yerlesim durumunda
yerlesime uygun alanlar olarak belirtilen bu yerlerde egimli ve dik egimli yamag bdlgeleri ve dere yatag
¢evreleri 6nlemli yerlesilebilir alanlar olarak 20z Oniinde bulundurulmalidir.

Anahtar Kelimeler: Egim, jeofizik, Jjeoteknik, yerlesim alam

ABSTRACT

Karabiik, which is located in the Eastern Black Sea Region of Turkey, is mostly settled on thin and Lower
Lutetian aged pieces (siltstone-marl) of Karabiik-Safranbolu Tertiary Basin. It is surrounded by Ulus,
Safranbolu, Karabiik, Cercen, Soganl, Ake¢apinar, Yérik Formations and Quaternary alluvium sediments.
The high hills stretching along the Yenice Creek, which is Jormed by the combination of the NE inbounding
Arag Creek and SE inbounding Soganli Creek, splits the district into three regions and prevents a controlled
urban growth. The city is mostly settled on flat area.

In the investigation area, which is a first-degree earthquake region, there are mass movements like
landslides, soil and debris flow. In order to evaluate the current and potential settlement areas of Karabiik;
geological, geophysical, and geotechnical studies are conducted while previous studies are also utilized. By
evaluating geological, resistivity, seismic and drilling data, the investigation area is divided into three levels.
Accordingly, the first level is the cover layer with seismic velocity range of 300-500 m/s, and the soil cover is
usually formed by clayey, gravelly, silty units. With the seismic velocity of 730-1000 m/s and with a character
of landslide material and alteration zone is the second level. The layer formed by claystone, marl, altered
limestone and limestone and with a seismic speed of 1900-2500 m/s is the third layer-.

The investigation area is evaluated according to settlement suitability. It is classified into three categories:
suitable for settlement, settlement with precautionary measurements and unsuitable Sor settlement; and these
are shown on the settlement map with a scale of 1/25000. The areas with a slope of more than 40%, with
problems related to residential control and transportation, and these involving mud flow and landslides are
classified as unsuitable for settlement. In the investigation area, the parts of Yesil and Kurtulus Districts near
the highway route are landslide areas and not suitable for settlement. In the Oglebeli District and the
surroundings of Kayabasi—Karabiikkoyii, the areas with a slope of more than 40%, and the landslide areas
are classified as unsuitable for settlement. Also, the hillsides surrounding the investigation area with a slope
of more than 40% and the areas which are currently not residential areas are classified as unsuitable for
settlement. These areas should be allocated as green-field sites. The areas with a slope of 20% to 40% and
the parts of river banks involving landslides, mud flow and flood risks are settlement areas with
precautionary measures. These areas require soil improvement, removal of debris [flow, stream rehabilitation,
and prevention of possible mass movements. Such areas include Kampus-100. Y1l District, surroundings of
Arag Creek, 5000 Evler District, the surroundings of Bulak and Akmese Creeks, flood zone areas of Kurtulus
District, the surroundings of Kemiklidere location Karabiikkoyii, and the areas of Fevzi Cakmak District with
a slope of 20% to 40%. The current and potential landslide areas are not classified as areas with
precautionary measures because of the danger of its excessive slope. These areas are not suitable and
economical.The areas which are suitable for settlement are the ones with smooth land area, without the risk
of flood and the low-sloped areas with a slope of 0%-10% and the sloped areas with a slope of 10%-20%.
The northern areas of Kampiis-100.Yil, 5000 Evier, Yesil-Kurtulus and Oglebeli Districts with a slope of 0%-
20% and the northern parts of Yaylactk and Kayabagi Districts with a slope of 20%-40%. Based on the
geological and geophysical studies, investigations involving slopes and landslide, results of previons drilling
activittes, and on site observations; the areas between Yaylactk and Dayislar, the surroundings of Cergiler
Village, and the Organized Industrial Zone can be assessed as the new settlement areas. In case of a probable
settlement, the parts of this area involving regions with steep slopes and river banks should be classified as
areas with precautionary measures.

Keywords: Slope, geophysics, geotechnics, settlement area
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(SW Taurids) and Debris Source Areas
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Bir kiitle hareketi tiirli olan moloz akmalari, genelde agin yagislara, deprem ivmesine veya ani kar erimelerine
bagh olarak, daglhk bolgelerdeki yamaglarda birikmis molozlarn egim asagi yénde harekete gegmesi sonucu
olugurlar. Tiirkiye’de meydana gelen moloz akmalarina en ¢arpici 6mek, Isparta ili Senirkent ilgesinde
yasanms felaketlerdir. Senirkent’te 1937 yilinda kiigiik 6lgekte bir moloz akmasi olayi, daha sonra 13
Temmuz 1995 tarihindeki ani ve siddetli yagis sonrast moloz akmas: felaketi meydana gelmistir. Bu felaket
sonucu 74 kisi yagsamin yitirirken, 180 ev yikilmig, 212 ev de agir hasar gormiistiir. Senirkent ve ¢evresinde
yapilan incelemeler sonucunda moloz akmasi seklindeki kiitle hareketinin meydana gelmesinin sadece
Senirkent ilgesi ile simirli olmadigi, Kapi Dagi ve Barla Dagi horstunun Uluborlu-Senirkent-Hoyran grabenine
bakan kuzey yamaglarinda da moloz birikmelerinin mevcut ve bu alanlarin moloz akmasi seklindeki kiitle
hareketlerinin gelismesine uygun oldugu saptanmigtir. Bu ¢aligmamn amaci; giineybati Toroslarda yer alan
Barla, Begparmak ve Kap1 Daglarmin kuzey yamaglarinda yapilan arazi ¢aligmalarn sonucu sahada haritalanan
moloz kaynak alanlan ile tim g¢ahgyma sahasinin ve kaynak alanlarin morfometrik 6zelliklerinin
saptanmasidir.

Moloz kaynak alan envanterinin olusturulmasi igin, saha ¢aligmalarina ek olarak hava fotografi yorumlamalan
da yapilmigtir. 1/25000 6lgekli topografik paftalar iizerine iglenen moloz kaynak alan envanteri ve ¢alisma
sahasma ait jeoloji haritasi sayisallagtinlmstir.

Sahaya iligkin morfometrik 6zelliklerin degerlendirilebilmesi amaciyla, sayisal arazi modeli tiirevleri (egim,
baki, LS faktorii, SPI, plan ve profil egrisellikleri) iiretilmistir. Caligma sahasina ait morfolojik ve litolojik
Ozelliklerin tanimlayici istatistiksel degerler, moloz kaynak alanlan ve moloz kaynak alani olarak
haritalanmayan alanlar i¢in ayr1 ayrn hesaplanmigtir. Elde edilen dagihmlar dikkate alindiginda, sahanin
genelinde yamag egim agisi 160 iken, moloz kaynak alanlarinin ortalama yamag egiminin 360 oldugu
saptanmustir. Bu iki deger arasindaki fark dikkate alindiginda, yamag egim agisinin 6nemli bir ayirt edici
parametre oldugu goriilmekte ve molozlarm agirhkhh olarak kuzeye bakan yamaglardan tiiredigi
anlagilmaktadir. Moloz malzemesinin yamag iizerinde depolanmasinda 6nemli bir faktor olan plan egriselligi
de hesaplanmigtir. Plan egriselligi parametresi ¢aligma sahasimin geneli i¢in 0.01, moloz kaynak alanlan igin
de 0.05 olarak hesaplanmisgtir. Ayrica, akig agindirma indeksi degerleri moloz kaynak alanlan igin 1.42; saha
geneli igin ise 0.94’diir. Bu hesaplamalara gore, moloz kaynak alanlarinin degerlendirilmesinde akis
agindirma indeksinin 6nemli bir etkiye sahip bir parametre oldugu sdylenebilir. Bununla birlikte, sediman
taginma kapasitesi indeksinin ¢aligma bolgesinin tamam igin 3.97, moloz kaynak alanlar1 i¢in 9.4 olarak
hesaplanmigtir. Bu morfometrik degerlendirmeler dikkate ahndiginda, ¢alisma alamindaki moloz kaynak
alanlarmin diger alanlara gore belirgin bir farklilik sergiledigi anlagilmaktadir. Dolayisiyla, bolgesel boyutta
moloz kaynak envanter haritasimin iiretilmesi ¢aligmalarinda morfometrik parametrelerin kullaniimasinin
miimkiin olabilecegi anlagilmaktadir.

Anahtar Kelimeler: Jeomorfolojik parametreler, moloz, morfometri, Senirkent
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ABSTRACT

Debris flows which are one of mass movement types usually occur as a result of the movement debris
materials accumulated in the mountainous regions due to the heavy rainfall, seismic activity or snow melting.
Among the debris flows occurred in Turkey, the most typical examples are the disasters occurred in Senirkent
(Isparta). A small-scale debris flow occurred in Senirkent in 1937, Afterwards, on July 13 1995, a more
catastrophic debris flow occurred in the same region after a sudden heavy rainfall. In addition to the 74 loss
of lives, 180 houses collapsed and 212 houses suffered to heavy damage as a result of this disaster. The
findings from preliminary investigations carried out in the region suggested that not only Senirkent but also
the northern slopes of the Barla and Kapi Mountains horst were also susceptible to debris flows. The aim of
this study is to determine the morphometric characteristics of the debris source areas mapped on the
northern slopes of Barla, Besparmak and Kapi Mountains in the SW Taurids and within the entire region.

In order to prepare an inventory for the debris source area, in addition to the works performed airphoto
interpretations were carried. Debris source area inventory drawn on 1:25000 scaled topographical maps and
geology map of the study area were digitized.

To assess morphometric characteristics of the debris source areas, digital elevation model parameters (slope,
aspect, sediment transport capacity index (LS), stream power index (SPI), plan curvature and profile
curvature) were produced. The statistical values representing the morphologic and lithologic properties of
study area were separately calculated for the debris source areas and the areas free from debris material.
Based on the distributions obtained, while the average slope angle is 160 throughout the study area, the
average slope angle of the debris source areas is 360. If the difference between these two values is
considered, it is evident that the slope angle is an important parameter and the debris materails have
generally derived from the slopes dipping to the north. The plan curvature, which is an important factor in
the accumulation of the debris material was also calculated. The plan curvature were calculated as 0.01 and
0.05 for the entire study site and debris source areas, respectively. In addition, the slope power index is 1.42
Jor the debris source areas and 0.94 for the entire study site. However, LS is 3.97 and 9.4 for the entire site
and for the debris source areas, respectively. By considering these morphometric assessments, it is concluded
that the debris source areas in the study site exhibit evident differences when compared to other areas.
Consequently, this study suggests that the use of morphometric parameters seems to be possible for
producing debris source inventory maps in regional scale.

Keywords: Geomorphologic parameters, debris, morphometry, Senirkent
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Sismik tehlike analizlerinde yer hareketlerinin sayisal olarak tamimlanmast ¢ok 6nemlidir. Jeoteknik
degerlendirmelerde  ve yap1 miihendisligi analizlerinde en yaygin olarak kullanilan  yer hareketi
parametrelerinden biri de en bilyilk yer ivmesi olup, bu parametrenin dogru bir sekilde belirlenmesi,
miihendislik tasariminda onemli asamalardan birini olusturmaktadir. En biiyiik yer ivmesinin tahmini
amaciyla, diinyanin degisik boélgelerinde meydana gelmis depremlere ait kayitlardan yararlanilarak,
giiniimiize degin 120’den fazla gorgiil (ampirik) azalim iligkisi 6nerilmistir. Bununla birlikte; bu iligkiler
farkli deprem bélgeleri ve fay tiirleri esas alinarak gelistirilmis olup, ayrica bunlarin tiiretiminde veri segimi
igin farkh dlgiitler kullanilmigtir. Bunun bir sonucu olarak, bu iliskilerden tahmin edilen en biiyiik yer ivmesi
degerleri arasinda bir bolgeden digerine gére ortaya gikan farklihklar iligkilerin kullamiminda sinirlamalara
neden olmaktadir. Dolayisiyla, diger iilkelerde ve farkh tektonik rejimler igin onerilmis azahm iligkilerinin
Tiirkiye i¢in yapilacak sismik degerlendirmelerde dikkatli sekilde kullamlmast gerekmektedir.

Bu g¢aligmada, yukarida deginilen husular dikkate alinarak, Tiirkiye kuvvetli yer hareketi verisinin
kullanilmasiyla bir azalim iligkisi 6nerilmistir. Bu amagla, 1976 ve Kasim 2003 arasinda Tiirkiye’de meydana
gelmis Mw>4 olan 221 depremin arasindan, belirlenen dlgiitlere gore 122’sinin verisi segilmis ve bu verilerle
regresyon analizleri yapilarak kaya, zemin ve yumusak zemin kosullan i¢in asagida verilen ivme (PGA)
azalim iligkisi gelistirilmistir.

PGA =2.18¢0.0218 (33.3Mw-Re+7.8427SA+18.928SB)

Yukandaki iliskide; Mw moment biiyiikliigii ve Re merkez iistiine uzaklik olup, SA ve SB zemin kosulu
katsayilaridir. Bu katsayilar; kaya igin SA=SB=0, zemin i¢in SA=1, SB=0 ve yumusak zemin i¢in ise SA=0,
SB=1 olarak ahmir. Bu iligkiden tahmin edilen ivme degerlerinin mevcut bazi yerli ve yabancit azalim
iligkileriyle karsilagtinlmasi sonucunda, bu ¢aliymada 6nerilen esitligin yam sira, yine Tiirkiye verisine gore
tiiretilmis iki azalim iligkisinden yabanci azalim iligkilerine gére daha iyi ivme tahmini yapilabildigi
goriilmiigtiir. Ayrica, dnerilen azalim iliskisi kullanilarak ve Tiirkiye’de bilinen aktif faylar ile meydana
gelmis depremlerin merkez iistleri dikkate alinarak ivme degerleri hesaplanmis ve bu degerler konturlanarak
Tiirkiye igin es-ivme haritasi hazirlanmgtir.

Anahtar Kelimeler: Azalim iligkisi, en bilyiik yer ivmesi, es ivme haritasi, kuvvetli yer hareketi veritabani,
Tiirkiye

ABSTRACT

In seismic hazard analyses, the quantitative description of the ground motions is very important. One of the
ground motion parameters commonly used in geotechnical assessments and structural engineering analyses
is peak ground acceleration, and therefore, estimation of this parameter is one of the most important stages in
engineering design. In order to predict the peak ground acceleration more than 120 empirical attenuation
relationships have been developed in the past using the records of the earthquakes which occurred at
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different parts of the world. However, these relationships were derived for different earthquake regions and
Jault types, in addition, they were based on different data selection criteria. Due to these, differences among
the peak ground accelerations estimated from the exisiting attenuation relationships from one region or
country to another result in a limitation in their use. Therefore, the use of attenuation relationships, which
have been developed in other countries and for different tectonic regimes, should be carefully used in seismic
assessments for Turkey.

In this study, on the basis of the above mentioned information, an attenuation relationship using the Turkish
strong ground motion data is suggested. For this purpose, among the records from 221 Turkish earthquakes
of Mw=4 occurred between 1976 and November 2003, 122 earthquakes were selected based on some criteria,
and the following attenuation relationship of peak ground accelerations (PGA) for rock, soil and soft soil
sites in Turkey was derived with the aid of regression analyses.

PGA = 2.18¢0.0218 (33.3Mw-Re+7.8427S4+18.928SB)

Where; Mw is the moment magnitude and Re is the distance to epicenter, and SA ve SB are the site condition
constants. These constants are taken as SA=SB=0 for rock, SA=1, SB=0 for soil and SA=0, SB=1 for soft
soil sites. The values of peak ground acceleration estimated from the equation developed in this study and
those from some previous attenuation equations were compared. This comparison suggests that among the
attenuation relationships considered in this study, the suggested relationship and two previous domestic
relationships yield better match with observed data. In addition, using the proposed attenuation equation and
considering the epicenters of the earthquakes and the known active faults of Turkey, the peak ground
accelerations were calculated, and then these values were contoured to obtain iso-acceleration map of
Turkey.

Keywords: Attenuation relationship, peak ground acceleration, iso-acceleration map, strong ground motion
database, Turkey
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Gegen yiiz yildan bu yana, tiim diinyada yaganan sanayilesmenin bir sonucu olarak, kentler hizli bir sekilde
bilyiimektedirler. Biiyiiyen kentlere tipik rneklerden biri ise Istanbul’dur. Bugiin, Istanbul’un niifusu 10
milyonun iizerindedir. Bu hizh kentlesmeye bagl olarak, yeni yerlesim alanlari ve miihendislik yapilan igin
uygun alanlar gerekmektedir. Bu nedenle, Istanbul metropolitan alaninmn batisnda bulunan Cekmece ilgesi
calisma alami olarak segilmistir. Ilgede kiitle hareketlerine sikhikla rastlanmaktadir. Bélgeye ait heyelan
duyarhlik haritasimn kosullu olasiik yaklagsmi kullanilarak olusturulmast g¢alismanin temel amacim
olusturmaktadir. Bu amagla, hava fotografi ve arazi galigmalan gergeklestirilerek 1/25.000 &lgekli heyelan
envanteri olusturulmustur. Yapilan envanter ¢ahigmasi sonuglarma gore, galisma sahasinm % 19.2°si
heyelanlardan etkilenmistir. Saha igerisinde tanimlanan kiitle hareketleri baslica, gegirimli kumtas1 seviyleri
ile kilta1, silttag1 ve gamurtas: gibi gecirimsiz seviyeleri igeren litolojiler igerisinde yer almaktadir. Bu bulgu
dikkate alindiginda, ¢aligma sahasi igerisinde heyelan olusumunu kontrol eden baslica faktdriin litoloji oldugu
sdylenebilir. Heyelan duyarlilik analizlerinde, litolojinin yam sira, heyelan olusumunu kontrol eden bir ¢ok
faktor dikkate almmustir. Analizler sonucunda, 5-10° egim smifinn, 180-225° baki smifinm, 25-50 m
topografik yiikseklik simifinin, litoloji smiflarindan Danigment formasyonunun, jeomorfolojik yamag
birimlerinin, 800-1000 m faya olan uzaklik smifimin, 75-100 m drenaja olan uzakhk sinifinin, 0-10 m yola
olan uzaklik simifimin, goreceli permeabilite simflarindan diisiik veya gegirimsiz permeabilite simifinin diger
parametre simiflanindan daha yiiksek heyelan olasiligina sahip oldugu anlasilmstir. Uretilen heyelan duyarhilik
haritas ile sahada gézlenen heyelanlar kargilastinldiginda, mevcut heyelanlarin % 54°ii yiiksek ve % 40’1 orta
duyarhlik simflan igerisinde bulunmaktadir. Sonug olarak, iiretilen heyelan duyarhilik haritasinin sahada
planlama amaciyla kullamilabilecek ozellikte oldugu séylenebilir.

Anahtar Kelimeler: Cekmece (Istanbul), heyelan duyarliligi, heyelan envanteri, kosullu olastlik

ABSTRACT

As a result of industrialization, throughout the world, the cities have been growing rapidly for the last
century. One typical example of the growing cities is Istanbul. Today, the population of Istanbul is over 10
millions. Depending on this rapid urbanization, new suitable areas for settlement and engineering structures
are necessary. For the reason, the Cekmece district and its close vicinity, west of the Istanbul metropolitan
area, is selected as the study area, because the landslides are frequent in this area. The purpose of the present
study is to produce landslide susceptibility map of the selected area by conditional probability approach. For
this purpose, a landslide inventory, being 1/25.000 scale, was constructed by both air-photography and field
studies. According to the results of inventory studies, 19.2 % of the selected study area has been affected by
landslides. Mainly, the landslides described in the area are generally located in the lithologies including the
permeable sandstone and impermeable layers such as claystone, siltstone and mudstone. When considering
this finding, it is possible to conclude that one of the main conditioning factors of the landslides in the study
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area is lithology. In addition to lithology, a number of landslide conditioning factors are considered during
the landslide susceptibility analyses. As a result of the analyses, the class of 5-10° of slope, the class of 180-
225° of aspect, the class of 25-50 m of altitude, Danisment formation, among the lithological units, the slope
units of geomorphology, the class of 800-1000 m of distance from faults (DFF), the class of 75-100 m of
distance from drainage (DFD) pattern, the class of 0-10 m of distance from roads (DFR) and the class of low
or impermeable unit of relative permeability map have the higher probability values than the other classes.
The produced landslide susceptibility map indicated that most of the landslides identified in the study area
are located in the most (54 %) and moderate (40 %) susceptible zones. Consequently, the landslide
susceptibility map produced herein has a valuable tool for the planning purposes.

Keywords: Cekmece (Istanbul), landslide susceptibility, landslide inventory, conditional probability.
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Gelibolu-Gokbiiet Projesi kapsamindaki Cokal Baraji, Tekirdag ili smirlar igerisinde, Kocadere iizerinde insa
edilmektedir. 204 hm3 su depolama hacmine sahip baraj bitirildiginde 8770 ha alan sulanacaktir. Ayrica
Tekirdag ve Gelibolu sahillerine yilda 13.56 hm3 i¢me ve kullanma suyu verilebilecektir. Calisma alaninda,
yanal ve diisey yonlerde gecisli, kumtasi, silttasi ve kiltasi ardalanmasindan olusmus Eosen yash filis
yiizeylemektedir. Filisi olusturan kayaglarin egimleri yogun tektonizma nedeniyle farkliliklar gostermektedir.
Sag ve sol sahilde ise kalinligi 5 metreye varan yamag¢ molozu bulunmaktadir. Silt, ince taneli kum ve
¢akildan olusan aliivyon ise vadi i¢inde ortalama 20 m kalinlikta olup iki yamag arasindaki yayilim yaklasik
200 m genisliktedir. Cokal Barajinin insasi sirasinda kargilagilan yogun jeoteknik sorunlar nedeniyle yapilan
caligmalarin amacr:

a) Baraj yerinin 1.8 km uzagindan ge¢en Kuzey Anadolu Fayr’nin biiyiik segmentlerinden biri olan Ganos-
Gazikéy Fayina bagl olusabilecek depremin etkisi ve sonuglarmin éngériilebilmesi,

b) Baraj yap1 yerleri ve yakin ¢evresindeki siireksizliklerin 6zelliklerinin belirlenmesi,

c) Aliivyon kahnligimn ve sivilasma potansiyelinin aragtirnilarak, kazi miktar1 ve/veya zemin iyilestirme
yontemlerinin 6nerilmesi,

d) Sivilagmaya yatkin zeminlerden olusan aliivyona ait sivilagma analizinin yeni bulgulara gore
giincellenmesi,

e) Arazi galigmalarindan elde edilecek yeni jeolojik, jeoteknik ve jeofizik bulgularin 1s131nda, baraj tipinin
degistirilmesi veya yeniden boyutlandirilmasi, yeni dolusavak yeri alternatiflerinin arastirilmasi, zemin
iyilestirme yontemlerinin  belirlenmesi ya da aliivyonun kaldinhp kaldimlmayacagma karar
verilebilmesidir.

Ingaat srasinda kargilagilan sorunlarin ardindan yapilan ¢ahismalar ile elde edilen yeni bulgularn 1s18inda,
cahgma alaminm miihendislik jeolojisi harita ve kesitleri yeniden hazirlanmistir. Sondaj kuyularindan elde
edilen bulgular, baraj aks yerinde ve dolusavakta yapilan ¢ok kanalh rezistivite etiidii sonuglar 6nceki
cahgmalarla korele edilerek yeniden degerlendirilmistir. Ayrica, deprem risk analizinin giincellenmesinin
ardindan, tane boyu dagihm ve SPT verileri kullanilarak gérgiil yontemlerle aliivyonun sivilasma potansiyeli
belirlenmistir. S6z konusu galismalar sonucunda projenin revize edilmesi zorunlulugu dogmustur. Baraj
yerinin yogun tektonizmanin etkisi altinda kalmig olmast nedeniyle baraj gévdesinin én yiizii beton kaplamali
kaya dolgu tipinde insa edilmesine, baraj yerindeki aliivyonun sivilagsmaya yatkin olarak degerlendirilmesi ve
govde tipi degisikliginin getirdigi zorunluluk nedeniyle aliivyonun tamamen kaldirilmasina, sol sahilde yer
alan ve dolusavak eksenini verev yonde kesen aktif fayin varligi ve dolusavak sevlerindeki duraysizhik
sorunlart nedeniyle yeni dolusavak yapisinin sag sahilde projelendirilerek insa edilmesine karar verilmistir.

Anahtar Kelimeler: Cokal Baraji, jeoteknik etiit, sivilagma.
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ABSTRACT

Cokal Dam, which is included in the Gelibolu-Gokbiiet Project, is being constructed on Kocadere stream in
Tekirdag. The dam has 204 hm3 water storage capacity and will provide the irrigation of 8770 ha area when
it is completed. It will also provide 13.56 hm3 drinking and utility water per year for the shores of Tekirdag
and Gelibolu. A sequence of Eocene sandstone, siltstone and claystone outcrops in the research area. Dips of
beddings of the rocks differ due to heavy tectonism. The alluvial sequence consisting of silt, fine grained sand
and gravel has an average thickness of 20 meters in the valley and its extension is about 200 m between the
two abutments. The purposes of the studies for numerous geotechnical problems encountered during the
construction of Cokal Dam are outlined as follows:

a) Prediction of effects of a possible earthquake that could take place related to the one of the biggest
segment of North Anatolian Fault, Ganos-Gazikdy Fault which has a distance of 1.8 km from the dam
axis,

(b) Determination of the characteristics of discontinuities at the construction area and vicinity,

(c) Determination of the amount of excavation and/or soil improvement methods by investigation the
thickness and liquefaction potential of the alluvium,

(d) Updating of the liquefaction analysis according to new data for alluvium, prone to liquefaction,

(e) Deciding the type of the dam according to new data, and performing further investigation for a new
alternative place for the spillway, and making a judgement of whether to excavate the liquefiable
alluvium or to perform soil improvement methods for liquefaction.

Following the problems encountered during the construction, several studies were carried out and as a result,
the geological engineering maps and geological cross-sections of the research area were re-made. The data
from the boreholes and the results of the resistivity studies of the dam axis and spillway were compared with
previous studies and re-evaluated. Besides, earthquake risk analyses were updated and liquefaction potential
of alluvium was evaluated with empirical methods by use of grain size distribution and SPT data. As a result
of these studies, the necessity of revision of the project is come into being. It was decided that the dam should
be constructed in face concrete rock fill type due to the fact that the dam site was subjected to heavy
tectonism. It was also concluded that the alluvium should be excavated due to the fact that the alluvium has
liquefaction potential and the obligations owing to modification of dam type. Finally, it was decided that the
new spillway should be designed and constructed on the right abutment due to presence of the active fault
which extends oblique with spillway on the left abutment.

Keywords: Cokal Dam, geotechnical investigation, liquefaction.
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Kaya diigmeleri; eklem, bozunma, donma-goziilme, suyun dogrudan etkisi, deprem ve agag koklerinin etkisi
nedeniyle olugabilir (Chen vd., 1994; Wasowski ve Del Gaudio, 2000; Marzorati vd., 2002; Dorren, 2003).
Kaya diigmesi, yamacin sekline gore serbest diisme, yuvarlanma, ziplama veya bunlarin kombinasyonu
seklinde goriilebilir. Kayacm ilk diisme hiz1, diisen kayacin agirhg ve sekli ile yamagta bulunan malzemenin
ozelligi kaya diismesini 6nemli 6lgiide kontrol etmektedir (Giani, 1992; Azzoni vd., 1995; Chau vd., 1994;
Dorren, 2003). Kaya diismesi ¢aligmalarinda iki yontem kullanilmaktadir. Bunlar ampirik/deneysel yaklasim
ve bilgisayar modelleridir. Ampirik yaklagimlarda, yamag egimi dikkate ahnarak ileride diisecek bir kayacin
ne kadar bir mesafede duracag: tesbit edilir. Deneysel yaklasimda ise, farkli agirhiga sahip kaya bloklan
yamagtan diisiiriiliir (Okura vd., 2000). Bilgisayar modellerinde ise, deneysel yaklagim verilerini geriye doniik
analizlerle inceleyip segilecek uygun degerler ile kaya diisme analizi yapilir. Diisme potansiyeli olan kaya
blogunun kiitlesi, ilk yatay hizi, geri verme katsayilari (Rn-normal ve Rt-tegetsel), diisme yiizeyinin igsel
siirtiinme agis1 ve piiriizliilik katsayilari belirlenir. Bu veriler kullamlarak yapilan kaya diismesi analizi
sonucunda, kaya blogunun durma mesafesi, diisme esnasmdaki ziplama yiiksekligi, ve kinematik hizi bulmak
miimkiindiir. Elde edilen sonuglar gergevesinde, kaya diisme olaymdan etkilenecek bolgeler tesbit edilebilir.
Bu bilgiler 1s13inda problem ¢oziimiine yonelik kararlar verilir. Problemli bélgeden kaginma, diisme
potansiyeline sahip kayalarin temizlenmesi ve/veya bulonlanmasi, duvar 6rme, tel kafes neti germe ve hendek
agma gibi yontemlerle kaya diigme problemini en aza indirmek miimkiindiir (Spang ve Rautenstrauch, 1988;
Paronuzzi, 1989; Chen vd., 1994; Hearn vd., 1995; Peila vd., 1998; Nicot vd., 2001; Chau vd., 2002b;
Schweigl vd., 2003).

Bu ¢aliymada kaya diigme analizleri, énemli yol aglarinin merkezinde yer alan Afyonkarahisar sehir
merkezinde bulunan Afyonkarahisar kalesi ve yakin gevresi igin gergeklestirilmistir. Kalenin yer aldig tepede
topografik egimin yiiksek olmasi ve kayacin agirlikli olarak soguma ¢atlaklarini ve tektonik catlaklar
icermesi nedenleriyle, Afyonkarahisar kalesi ve yakin gevresinde kaya diigmesi problemleri dikkate alinarak
yapilan analizlerde kinetik enerji dagilimmnim farkli boyut ve agirhklardaki kaya bloklari igin olduk¢a farkh
oldugu saptanmis ve bu bélge igin bir kontur haritasi olusturulmustur.

ABSTRACT

Rock falls may occur by the effect of joint, weathering, freze-thaw, water effect, earthquake and tree roots
(Chen et al., 1994; Wasowski and Del Gaudio, 2000; Marzorati et al., 2002; Dorren, 2003). According to
slope geometry, rockfalls can be observed as free falling, rolling, bouncing or their combination. Initial
velocity, weight and the shape of falling rock mainly control the characteristics of rockfall (Giani, 1992;
Azzoni et al., 1995; Chau et al., 1994; Dorren, 2003). In rockfall studies, two methodologies can be applied
such as empirical/testing and computer models. In empirical approaches, according to the inclination of the
slope, the distance where the falling rock will stop can be determined. In testing, different weight of the rock
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blocks can be thrown from the hill (Okura et al., 2000). In computer models, all testing approach data can be
investigated by the back analyses and suitable values of rockfalls can be analyzed. Falling potential of rock
block mass, initial horizontal velocity, coefficient of restitutions (Rn-normal and Rt-tangential), friction angle
of the surface and roughness coefficients can be pointed out. It is possible to find out the end point of rockfall,
bouncing height and kinematical velocity with rockfall analyses by using these data. From the gathered data,
the regions that will be affected by rockfalls may be figured out. The decisions for the solution of these
problems may be given. There are some methods to decrease of the possible rockfall problems such as
avoiding from problematic areas, cleaning of possible rockfall blocks and/or bolting, wall construction,
fencing and ditches (Spang and Rautenstrauch, 1988; Paronuzzi, 1989; Chen et al., 1994; Hearn et al., 1995,
Peila et al., 1998; Nicot et al., 2001; Chau et al., 2002b; Schweigl et al., 2003).

In this study, rockfall analyses are applied to Afyonkarahisar castle and its vicinity in Afyonkarahisar city
center where is at the junction of important transportation nets. Due to the reasons of almost vertically
inclined topography of the hill where the castle is founded on and the lithology of the rock that includes
Joints and flow layers, the analyses are performed by taking into account the rockfall problems at
Afyonkarahisar castle and its vicinity. At the end of the analyses, kinetic energy distribution depending on
different shape and weight of the rock blocks is evaluated and a contour map for this study area is prepared.
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0z

JMO AB iligkisi bir anlamda somut olarak JMO’nun 1988 yilinda Avrupa jeologlar federasyonuna gézlemci
iiye olmasi ile baslamstir(1). Ben, 1998 yilinda galiyma guruplan toplantisina, 1999 yilinda Budapeste’de
genel kurula (2) ve Temmuz 2000 de ise yine genel kurul ile birlikte yapilan 1 Mesleki Jeoloji
Konferansina(3) katildim ve iilkemizde jeoloji meslegi egitimi ve tarihgesini anlattim(4)(5). Bu tarihten sonra
oda yonetimleri bu iliskinin siirdiiriilmesini “jeoloji miihendisligi” ve “jeolog” tartismasi nedeni ile dogru
bulmadi (6) (7) (8). AB’de jeologlarn serbest dolasim, EFG (Avrupah jeologlar federasyonu), Avrupa
jeologu, diizenlenmis ve diizenlenmemis meslekler, de- jure ve de-facto tamima, mesleki ve akademik
unvanlar, Bologna deklerasyonu, Avrupa yiiksek 6grenim alani, akademik yeterlilik, mesleki yeterlilik, genel
ve disipline 6zgii yeterlilik, Avrupa kredi sistemi (ECTS), 6miir boyu &gretim, siirekli mesleki gelisim,
mesleki jeolog, ve yazamadigim bu siiregle ilgili bir siirii yeni kavram ve olusumlar arasindaki bag bu
bildirinin konusudur (9)(10)(11).

ABSTRACT

JMO and EU relations were established as observer member in EFG (European Geologist Federation) at
1988 (1). I attendent Bruxelles Working group meeting at 1999 and Budapest Council meeting at 1999 and |
Professional Geology Conference at and Alicante Council meeting where [ talked about the geological
education in Turkey at 2000. After this conference, the administration of JMO haven’t defended and
supported these relations because of the differentiation between the title of “geologist” and “geological
engineer”. The free mobility of geologist in EU, European geologist, Regulated and Unregulated profession,
de-jure and de-facto recognition, Professional and Academic title, Bologna Declaration, European High
Education Area, Professional competence, Academic competence, Generic competence, Subject related
competence, European credit system (ECTS), Life long learning, Continuing professional development,
Professional geologist. All these concepts, terms and terminology and the relationship between each other is
the main subject of this article

YERLESME HAKKI

AB’de meslek sahibinin iiye iilkelere “yerlesme hakki” meslegi ile ilgili ekonomik faaliyette bulunmasi
”akademik ve mesleki yeterliliklerin taminmas1” konusunu giindeme getirmektedir . AB’de belirli
mesleklerin yeterlilikleri taninmasi igin direktifler yayinlanmis ve daha sonra da biitiin meslekli ve akademik
yeterliliklerinin taninmasina iligkin “genel bir sistem” olusturulmaya c¢alisgilmigtir. Bu amagla dnce “84”
“95” sayih direktifler yapilmistir. Ancak tiye iilkeler de verilen egitimdeki farkliliklar, diplomalarn
denkliklerinin taninmasindan kaynaklanan problemler, bu hakkinin yaygin olarak kullanilmasinda gecikmeler
ve zorluklar yaganmasina yol agmustir. Biitlin bu zorluklarin agilmasi igin tiye iilkelerdeki meslek orgiitleri
birlikte semsiye meslek orgiitleri kurmuslar ve yiiksek 6grenimden kaynaklanan engeller ise “Bologna
deklarasyonu” ile basglayan bir siireg ile biitiinlesme hzlandinlarak ¢oziilmesi hedeflenmistir. Bu bildiride
hem bu hakkin kullanilmasmim oniindeki engeller ve hem de bu engellerin kaldirilmasinda sonug olan son
yaymlanan genel direktif (Directive 2005/36/EC of the EP and the Council of 7 September 2005 on the
recognition of professional qualifications) baz alinarak semsiye 6rgiit EFG-JMO iligkileri, “Avrupa’da
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yiiksek 6grenimin yapisal doniisiimii” projesi ve bu proje i¢indeki “jeoloji” veya yerbilimleri egitimi ele
alimmigtir

SERBEST DOLASIM VE EGITIM

Tabii, mesleklerin serbest dolasiminin 6niindeki engeller genel olarak AB iiyesi iilkelerdeki yiiksek 6grenim
yapilanmasindaki farkhhiklardan kaynaklanmaktadir. Uye iilkelerde ortak bir yiiksek 6grenim alam
olusturmak igin atilan ilk adim “Bologna deklarasyonudur” Bu siireci gelistirmek igin ise “Avrupa’da
Yiiksek 6grenimin yapisal doniisiimii (Tuning Educational Structures in Europe) » projesi 4 Mayis 2001
de baslatilmistir. Bu genel direktife alt yap1 olan Bologna siireci sonucunda olusturulmaya ¢ahsilan “Avrupa
yiiksek 0grenim alam” ile hayata gegirilmeye cahisilmistir. Bu proje Bologna siirecinin kalbidir. AB nin
ikinci en biiyiik projesine 2000 den fazla iiniversite katilmigtir. Bu projede iiniversiteler cesitliligi ve
6zerklikleri temel alinmistir. Higbir zaman belirli akademik programlar belirleyerek dinamizm, cesitlilik ve
oznelligi 6nleyerek iiniversitelerin ézerkligini kisitlamak bu projenin amacit olmamustir. Segilen alanlarm
iginde “jeoloji” de bulunmaktadir. Hazirlanan anketler binlerce akademisyen- 6grenci- isveren iicliisii ile
olusan ana aktdrlere gdnderilmis ve sonuglar istatistik yontemleri ile analiz edilerek, degerlendirilmistir.
Ogrencilerden 6grenmeleri beklenen, anladiklari (learning outcomes) ve uygulayabildikleri bilgileri
(compentence) degerlendirme ve 6lgme sistemlerini (ECTS European Credit Transfer System)
olusturmustur. Yeterlilik iki temel alanda: “genel yeterlilik” ve “disipline ozel yeterlilik” olarak ahnmis ve
bu yeterliklerin elde edilmesinde uygulanan gretme 6grenme ve degerlendirme yéntemleri tartigilmustir.
Cekirdek bir programi (core curricula) ¢ok genis olan yerkiire bilgi yiginindan segerek énermek yerine,
ogrencilerde “belirli hiiner (skill) ve diisinme bigimlerini bir zihin ozelligi olarak (qualities of mind)
kazandirma” nin énemli oldugu énerilmistir. Cekirdek programlar iki asamadan (lisans-master) lisans icin
onerilen programlarin ana unsurlan belirlenmistir, burada dikkat ¢eken bir husus “biyoloji” nin iilkemizdeki
programlarda olmamasidir. Yer bilimlerini digerlerinden ayiran gecmisi o0grenerek bugiin olanlan
anlamak ve gelecegi nasil etkileyecegini ve olacagim kestirmektir. Yontemler multidisipliner,
disiplinlerarasi indirgeyici yontemler olup diger yandan sahada ki uygulamalarla toplanan ¢ok genis bir veri
y1gmi birikimleri bir biitiiniin pargalan olarak “holistic” bir yaklagimla analiz ve sentezi gerekmektedir. Bu
analiz ve sentezde problem ¢ézme yetisini uzaysal konumlar (3 boyut) yaninda zamansal boyutu
dikkate alarak yapmak onemli olmaktadir. Bu yeti ve hiinerleri sahada kazanmak bu egitimin bel
kemigidir. Projenin ilk asamasinda jeoloji egitiminin ana hatlan ¢ok 6zet olarak yukarida verilen sonuglar ile
karakterize olmaktadir, Bu projenin hedefledigi ve 6nemle iizerinde durulan bir husus ise ortak bir terminoloji
olusturmaktir.

SONUC

Sonug olarak; Tiirkiye ve AB iliskisi tarihi bir dsnemeci dénmiis ve devam etmektedir, bu anlamda bu siirecin
getirecegi yeni kosullara (miiktesebat, ve direktifler) uymak zorunlulugu vardir. Bu anlamda
iiyelerimizi bilgilendirmek ve bu siiregle ilgili meslegimiz 6zelinde yapacagimiz tartigmalar sonucu
alacagimiz kararlar acildir. JIMO’nun EFG ye tam iiyeliginde akademik ve mesleki unvanlar ile ilgili
bir sorun yoktur EFG iiye olan ulusal érgiitlerde bizdekinden ¢ok daha genis bir meslek toplulugunun
liyeligi s6z konusudur (jeoloji miihendisi, jeofiziksi, jeokimyaci, jeolog, insaat miihendisi-zemin
alaninda uzman-(12) sorun sadece FEANI'ye (Avrupa Miihendisler Birligi) iiyeliktedir. Bu kurulusa
ancak tiiziikleri geregi “Miihendislik programlarindan” mezun olanlarn iiyeligi s6z konusudur. Bu
sekilde ancak ODTU mezunu olan iiyelerimiz FEANI ye iiye olabilir. Bu yaptlmasi gerekenler ve
uymak zorunda kalacagimiz “direktifler” ile genel olarak “AB’yi tartismayr” ayirmayr 6grenmemiz
gerekmektedir. Unutulmamasi gereken bir diger husus biitiinlesme siireci yani gériismeler AB’nin
bize degil bizim AB’ye uyum siirecimizdir. EFG ile iligkiler de 2000 y1lindan bu yana biiyiik bir zaman
kaybedilmistir.
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Genelde aliivyon ve kiyr diizliikleri iizerinde kurulmus olan Yalova ve Orhangazi yerlesim alanlari 1999
Kocaeli depreminden oldukga agir etkilenmistir. Bunun yamsira kirsal yerlesim alanlan ise heyelanlardan
olduk¢a olumsuz yonde etkilenmektedir. Bu ¢aligmada bolgede yer segimi aragtirmalarma yardimer olmasi
bakimindan heyelandan etkilenmis ve heyelana duyarli alanlarim belirlenmesi amaglanmistir. Bu amagla ilk
asamada heyelanlarmn tipleri, alansal dagilimi ve aktivite durumlar ayrintih ¢ahgilarak, bdlgenin 1:25 000
6lgekli heyelan envanter haritasi hazirlanmigtir. Envanter ¢alismalarma gore bolgede 193 adet kayma, 54 adet
karmagik ve 270 adet akma tiirii heyelan haritalanmistir. Cahisma alaminda gizgisel akmalar harig¢ alansal
olarak gosterilebilen toplam heyelan alani 31 km2 ile ¢ahsma alammn yaklagtk % 15’ini olusturmaktadr.
Heyelanlarin gorece kayma derinligine gore ise 68 adet sig (D<S5m) ve 179 adet derin (D>5m) heyelan
gozlenmistir. S1g ve derin heyelanlarm cografi dagilimi ve bashca kontrol eden faktérler farkh olmasindan
dolay1 heyelan duyarlilik haritalan derin ve s13 heyelanlar i¢in ayn ayn degerlendirilmistir. Heyelan
duyarhilik degerlendirmelerinde iki degiskenli istatistiksel yontem uygulanmigtir. Heyelanlari kontrol eden
faktorler bashca jeoloji, jeomorfoloji, arazi kullamim, yamag egimi ve yamag yonelimi olmak iizere bes grup
altinda toplam 28 alt kategoride degerlendirilmistir. Buna gére 28 ayn birim igerisindeki heyelanlarn
yogunlugunun c¢ahsma alanindaki toplam heyelan yogunlugundan ¢ikarilmas: ile agirhk degerleri elde
edilmistir. istatistiksel degerlendirmede kullanilmak iizere fakt6r haritalarmin birbiri ile ¢akistinlmasi sonucu
tek durum (2885) haritas elde edilmistir. Tek durum haritasinda her birim igerisindeki agirhk degerlerinin
toplanmas sonucu s1g ve derin heyelanlar igin en diisiik ve en yiiksek agirlik degerlerinin sirasiyla -0.31 ile
0.45 ve -0.35 ile 0.37 arasinda degistigi goriilmiistiir. Herbir heyelan sinifi igin duyarhlik haritalar en diisiik
ve en yiiksek degerler gozoniinde bulundurularak ¢ok diisiik, diisiik, orta, yiiksek, gok yiiksek duyarlilik
olmak iizere bes simifta degerlendirilmistir. Envanter ve duyarhlik ¢ahsmalarindan s13 heyelanlarin genelde
Orta-Ust Miyosen yash Kilig formasyonu igerisinde, 3-150 derecelik yamaglarda, derin heyelanlarm ise
Pliyosen yash Yalakdere formasyonu igerisinde ve 7-15° yamaglarda gelistigi gozlenmistir. Heyelanlar
morfolojik birimlere gére etek diizliiklerinde ve genelde kirsal yerlesim ve tanim arazileri igerisinde yer
almaktadir. Yapilan duyarlihk degerlendirmelerinde s1§ heyelanlarm % 76’s1, derin heyelanlann ise % 70’1
ok vyiiksek duyarh alanlar igerisinde yeralmaktadir. Buna gore iiretilen duyarlilbk haritalarim bdlgesel
anlamda planlama galigmalarina yardime: olacags diistiniilmektedir.

Anahtar Kelimeler: Heyelan duyarhihi, Heyelan envanteri, istatistik, Orhangazi, Yalova,
ABSTRACT

The urbanized areas of Yalova and Orhangazi, located mainly on alluvial and coastal planes were adversely
affected by the 1999 Kocaeli earthquake. Beside that, the rural settlement areas have also been adversely
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affected by landslide hazards. The aim of this study is to identify landslide affected and landslide - prone
areas to be used during the site selection studies. In this scope, 1:25.000 scale inventory map depicting the
spatial distribution, type and activity of landslides was prepared at the first stage. According to the inventory
studies, 270 flows, 193 slides and 54 complex landslides types were observed in the area and mapped. The
total landslide area was found as 31 km2, which corresponds 15% of the entire area. According to the
relative depth of failure surface without considering the linear flows, the number of the shallow (D< 5m) and
deep -seated (D>5m) landslides were found as 68 and 179, respectively. Due to the variation of the spatial
distribution and the controlling characteristics of the shallow and deep-seated landslides, their susceptibility
assessments were evaluated separately. The bivariate statistical method was used during susceptibility
assessments. A total of 28 subclasses were evaluated from the considered conditioning factors including the
geology, geomorphology, land use, slope and aspect maps. Each of these maps was combined with the
landslide inventory map and weight values based on landslide densities were calculated for each subclass.
The unique condition units (2885) map was obtained by sequentially overlying the each conditioning factor
map to be used during the statistical analysis. By summing up the weight values in each unique condition unit
the minimum and maximum weight values were found between -0.31 to 0.45 and -0.35 to 0.37 for shallow and
deep-seated landslides, respectively. The final susceptibility maps for each landslide type were obtained by
reclassifying the minimum and maximum weight values ranges into five equal intervals as very low, low,
moderate, high and very high susceptibility zones. Evaluating the landslide susceptibility together with the
landslide inventory map the Kili¢ formation of Middle-Upper Miocene and the slopes ranges between 3-15°
Sor the shallow landslides and the Yalakdere formation of Pliocene with slope ranges between 7-15° were
Jound as more susceptible zones. Considering the geomorphological and land use maps, the hillside slopes
and rural settlements with agricultural lands are the most susceptible zones for each type of landslide.
According to the performance evaluations, 76 % of the shallow landslides and 70 % of deep-seated landslides
were found in very high susceptibility zones. Consequently, it is suggested that the produced landslide
susceptibility maps may assist for the regional land use planning studies.

Keywords: Landslide susceptibility, Landslide inventory, statistic, Orhangazi, Yalova.
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Incelenen saha Kiitahya kenti yerlesim alanim kapsamaktadir ve alani yaklagik 27 km?’dir. Bu galismanm
amaci, revize imar planlarina esas jeolojik-jeofizik-jeoteknik etiit verilerini ve sonuglarimi bilim diinyas: ile
paylagmak ve tartismaktir. Arazi ve laboratuvar ¢alismalan 2002°de ihale edilmistir. 2004 tarihinde rapor
haline getirilerek Afet Isleri Genel Miidiirliigii’nce onaylanmistir. Caligma alaminda Neojen ( mam, kiregtasi,
tiif) ve Kuvaterner yash ¢okeller yiizeylemektedir. Kiitahya Fayr 4 parcadan olusmakta ve genel olarak
Neojen yagh birimler igerisinde uzanmaktadir. Kismen de Neojen yash birimler ile Kuvaterner yasl birimler
arasinda dokanak olusturmasi nedeniyle neotektonik agidan Kiitahya Fay diri fay olarak diisiiniilmektedir.

Merkez ilge 2. derece deprem bolgesi iginde yer almaktadir. Calismalarda 33 adet aragtirma ¢ukuru, toplam
metraji 2306 m olan 280 adet temel sondaj kuyusu, 55 adet sismik kirilma etiidii, zeminin degisimlerinin
belirlenebilmesi ve sondajlarla korelasyonu amaciyla 25 adet 6zdireng 6l¢iimii, ayrica zeminin hakim titresim
periyodunun bulunmasi ve zemin biiyiitmesi konusunda veri toplamak amaciyla 19 adet mikrotremor
Slgtimleri yapilmustir. Etiitte 131’1 6rselenmemis omek olmak tizere, toplam 335 adet 6rmek alinmstir.
Calisilan sahayi temsil eden aliivyonlu birimler, ince taneli ve iri taneli zeminlerle temsil edilmektedir. Ince
taneli zeminlerden CL ve ML tiirii zeminler daha yaygindir. iri taneli zeminlerden ise SC ve SM grubu daha
hakimdir. Aliivyal istifte plastisite indeksi PI=%2-54, su igerigi Wn=%5.3-35.4, ince taneli seviyelerin
kohezyonu (c) 0.09-2.31 kg/cm?, igsel siirtiinme agisi (¢) da 2°-6° arahginda degisir. Aliivyonda yeraltisuyu
seviyesi, yiizeyden itibaren 2-6 m derinliktedir.

Aliivyonun bazi bélgelerinde yapilan SPT deneylerinde, sahmerdanin kendi agirhigi ile zemine 45cm
gomiildiigii gozlenmistir. Bu bolgeler insanlarin yogun olarak yasadigi ve ¢ok kath yapilarin  bulundugu
sahalardir. 2000 yihindan 6nce yapilan bu binalarda ZEGD 1,5 kg/cm?’den biiyiik ahnmistir. Dolaysiyla bu
yapilarin zeminlerinde iyilestirme ¢alismasi yapilmasi gerekir. Bu bilgilere gore inceleme alani yerlesime
uygunluk agisindan; egim dereceleri diisiik ayrismaya ugramamis Neojen birimlerin bulundugu alanlar
“Uygun Alanlar”, sivilasma potansiyeli gosteren sahalar “Onlem Sarth Alanlar-1", sivilasma potansiyeli
gostermeyen aliivyon sahalar “Onlem Sarth Alanlar-2”, en az 2 en ¢ok 7 m kahmliginda ayrisma-bozunma
zonu olan Neojen birimlerin yaygin oldugu alanlar “Onlem Sarth Alanlar-3”, kiigiik heyelanlar ve kriplerin
gozlemlendigi alanlar “Ayrmtili Jeolojik-Jeoteknik Cahisma Gerektiren Alanlar”, egim dereceleri %30’dan
biiyiik alanlar “Uygun Olmayan Alanlar” olmak tizere, 6 farkli bolgeye ayrilmistir.

Anahtar kelimeler: imar Planina Esas Jeolojik Rapor.Jeoteknik, Kiitahya
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ABSTRACT

The field of study is about 27 km? and is subject to development plan within Kutahya central district. The
purpose of this study is to discuss the revised development plan related geological — geophysical —
geotechnical study data and results and share them with science community. Field investigation and lab
studies were adjudicated in 2002. They were gathered into a report and the report was confirmed by
Emergency Management General Directorate in 2004. The field of study is covered by Neogene (tufa,
limestone, marl) and Quaternary old sediments. The Kutahya fault line consists of 4 parts and generally lies
within Neogene old units. It should also be considered as an energetic fault line in means of neo-tectonics
because of being partially a contact between Neogene old units and quaternary old units.

The central district is located within a secondary earthquake region. During studies, 33 research trench and
280 foundation boring wells with a total length of 2306 m. were dig, 55 seismic break study, 25 impedance
measurement (for determining soil changes and providing correlation with borings) and also 19 micro...
measurements (for determining the vibration period of soil and collecting data for soil enlargement) 335
samples were collected 131 of which were undisturbed sample. The alluvial units that represent the field of
study are represented by fine grained and coarse grained soil. Regarding fine grained soil, CL and ML types
are more common. Regarding coarse grained soil, SC and SM types are more common. In alluvial units,
plasticity index is between PI=%2-54, water content is between Wn=%5.3-35.4, the triaxial compression
resistance of fine grained soil levels (cohesion) is between (c) 0.09-2.31kg/cm?, angle of internal friction is
between (@) 2°-6°. Ground water elevation in alluvial is between 2-6 meters from the surface.

In SPT experiments, some levels were observed where the pile hammer lodged with its own weight down to 45
cm below the surface. These regions are highly populated and covered with high buildings. The allowable
stress value of the buildings that are built before 2000 being over ultimate bearing capacity 1,5 kg/cm? shows
that the soil stabilization of the current buildings should be made. The field of study was divided into 6
regions according to workable of enclave These parts are: Suitable Areas: Areas with Neogene units with
small slope angles and that are not altered. Conditional Areas — 1: Areas that have a liquefaction potential.
Conditional Areas — 2: Alluvial areas that do not have liquefaction potential. Conditional Areas— 3: Areas
with Neogene units which are separation — corruption zones with a thickness of 2 — 7 m. Areas That Require
Detailed Geological — Geotechnical Study: Areas where small landslides are observed. Unsuitable Areas:
Areas that have a slope degree larger than 30%.

Keywords: Geological report for development plan, Geotechnics, Kiitahya
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POSTER

Manisa (Merkez) igmesuyu Insaati 10000 m™’liik Depo Yeri Zemin Sondajlar
Soil Drillings of Domestic-Water Storage Tank Construction Area in Manisa (Center)

Candan UCKARDESLER

Iller Bankasi Genel Miidiirliigii, Makina ve Sondaj Dairesi Bagkanlig
cuckardesler@ilbank.gov.tr

0z

Manisa (Merkez) igmesuyu ingasmda 10 000 m® depo yerinde yapilan temel kazisi sonrasinda ortaya ¢ikan
zeminlerde farkli oturmalar olabilecegi ve inga edilecek su deposunun ileride bu farkh oturmadan dolay:
etkilenecegi belirtilmistir.

Bu durumu agikhiga kavusturmak amaciyla 2250 m” depo oturma alanindaki zeminlerin miihendislik
ozelliklerini belirlemek amaciyla arazide 4,5 m. ile 24 m. arasinda degisen toplam 130,60 m. derinliginde 8
adet jeoteknik sondaj yapilmistir. Sondaj yerlerinin segiminde, depo yerinin oturum alanmna dikkat edildigi
gibi farkli zeminler arasindaki korelasyonu saglayacak ve diisey kesitler alinabilecek yerler segilmistir. Bu
sondajlar sonucunda farkh 6zellikte 4 ana zemin cinsi tespit edilmistir.

Yapilan bu sondajlar sirasinda alinan 6rselenmis ve karot numunelerden elde edilen verilerden faydalanilarak
tespit edilen 4 farkh zeminde meydana gelebilecek farkli oturmalarin 6nlenmesi igin tedbirler almmustir.
Deponun oturacagi zemin tabaninda yapilacak ve sikistinlacak 1,5 m. kalmhgmdaki dolgu vasitasiyla
zeminlerdeki farklilagmanin kaldirilabilecegi ortaya ¢ikmistir. Diger miithendislik firmalarmin 6nerdigi kazikh
temel gibi pahah uygulamalara gerek kalmamigtir.

Anahtar Kelimeler: Jeoteknik Sondaj Teknigi, Zeminlerde Farkli Oturma.

ABSTRACT

It has noticed that different types of soil occured at the end of the foundation excavation of the domestic-water
storage tank construction area which is about 10.000 m’, in Manisa (Center). Due to the differences in soil
types, It is pointed out that differential settlements will be occur at the construction area and water storage
tank will be effected from this in the future

Due to determine the engineering characteristics of soils placed in water storage tank area which is about
2250 m’, 8 geotechnical drillings are opened in the construction area. Depths of the drillings are varied 4.5
m. to 24 m. and the total depth is 130.60 m. settlement area of the domestic water storage tank, besides the
possibility of the correlation between the different soils and vertical cross section from this points are taken
into consideration while deciding the location of drilling points. 4 different types of soils are determined at
the end of these drillings.

Undisturbed and core samples are taken during the drilling studies for the aim of evaluating the soil problem.
A few of measures are taken against the different settlement that will be occur in 4 different soil area. It is
decided to use the filling material of 1.5 m. thickness which will be compacted and placed on the soil base
that the water storage tank will be placed, so it will obstruct the differential settlement that there will be no
need to use expensive method such as pile foundation that other engineering firms recommended.

Keywords: Geotechnical Drilling Techniques, Differential Settlement in Soils.
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Yapisal Jeoloji ve Tektonik Oturumu
Structural Geology and Tectonics Session
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Kiraz Havzasimin Tektonik Evrimi: Kiiciik Menderes Grabeni Dogu Ucu, Bati Anadolu
Tectonic Evolution of the Kiraz Basin,Eastern Part of the Kiiciik Menderes Graben, West Anatolia

Tahir EMRE, Hasan SOZBILIR

Dokuz Eyliil Universitesi Jeoloji Miihendisligi Boliimii, 35100, Bornova-IZMIR
tahir.emre@deu.edu.tr, hasan.sozbilir@deu.edu.tr

Oz

Bati Anadolu’daki D-B dogrultulu grabenlerden Kiigiik Menderes Grabeni’nin dogu ucunda yer alan Kiraz
Havzasinda, Menderes Masifi’nin, mermer, sist, gnays ve metagabrolari temeli olusturur. 14,3+0,1-14,740,1
My yash, sub-alkali ve kalk-alkali karakterli Bagova andezitleri metamorfitleri keser. Metamorfik ve volkanik
kayalari istleyen tortul kayalar; Orta Miyosen sonu-Ge¢ Miyosen yash Suludere formasyonu, Pliyo-
Pleyistosen yash Aydogdu formasyonu ve Holosen yash aliivyonlardir.

Suludere formasyonu gélsel ve fliiviyal tortullardan olusur. Suludere formasyonunu agisal uyumsuzlukla
tistleyen Aydogdu formasyonu, Kiraz Havzasimi sinirlayan yiiksek agili normal faylarin denetiminde gelisen
aliivyonal yelpaze ¢okellerinden yapihdir. En gen¢ ¢okiintii alanlarimi dolduran aliivyonlar genis diizliikleri
olusturur.

Galisma alaninda, bes adet deformasyon evresi (D;-Ds) ve birbirleriyle kesen-kesilen iligkisine sahip ii¢ fay
takimm belirlenmigtir. Kuzeye ve gilineye dogru tektonik taginmayi gésteren D, ve D, deformasyon evreleri,
strastyla, K-G yonlii sikistirmali ve genlesmeli tektonik dénemin yansimasidir. D; deformasyonu Menderes
Masifi’ne ait mermerler ile Suludere formasyonu arasindaki ters faylanmayla kendini gosterir. Yiiksek agih
faylari olusturan D, ve Ds deformasyon evreleri K-G, KKD-GGB ve KD-GB dogrultulu genlesme
kuvvetlerinin trinidiir.

Kiraz Havzasi, KB-GD dogrultulu Suludere ve Halik6y faylariyla sinirh, asimetrik bir grabendir. Genlesmeye
bagl olarak olusan bu faylar, havzanin evrimini ve tortul dolgunun geometrisini denetler. Birka¢ kilometre
izlenebilen bu faylar Neojen yash birimlerin farkl fasiyelerini ve daha gen¢ birimleri yash birimlerle yan
yana getirir. Glinimiizde de diri olan yiiksek ag¢ili fay takimlan, birlikte ¢alisarak, ¢alisma alanina giincel
morfolojisini kazandirmaktadir.

Anahtar Kelimeler: Batt Anadolu, Kiraz Havzasi, Kiigliik Menderes Grabeni, Geng¢ Tektonik.

ABSTRACT

The study area is located in the eastern part of the Kii¢iik Menderes Graben in west Turkey. The basement of
the basin fill consists of marbles, schits, gneisses and metagabbros of the Menderes metamorphics. The
Basova andesites, which is 14.3+0.1-14.7+0.1 Ma in age, cuts the metamorphic succession. The sedimentary
rocks unconformably overlying the metamorphic and the volcanic rocks are the Middle-Late Miocene
Suludere formation, Plio-Pleistocene Aydogdu formation and Quaternary alluvial deposits.

Suludere formation consists of lacustrine and fluvial sedimentary rocks. The unconformably overlying
Aydogdu formation is Plio-Pleistocene in age and deposited in an alluvial fan environment that controlled by
high-angle normal faults. Alluvial deposits cover plain surfaces of the latest graben structure.

In the eastern part of the Kiigiik Menderes Graben, five deformation phases (D;-Ds) and three fault systems
(thrust faults, high-angle normal faults and strike-slip faults) have been described. Deformation phases D
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and D, represent top-to-the north and top-to-the south tectonic transport under the compressional and
extensional tectonic regimes, respectively. Marble unit of the Menderes Masssif thrust over the Suludere
formation during D; deformation phase. The high-angle normal faults forming the Kiraz Basin are the result
of N-S-, NNE-SSW- and NE-SW-trending extension.

The Kiraz Basin, is an asymmetric graben and is bounded by NW-SE trending Suludere and Halikéy faults.
These fault are formed with respect to the N-S extension and control geometry of the sedimentary succcession
and the tectonic evolution of the basin. These faults are a few kilometers in length and juxtapose the various
Neogene units in contact with the older units. The present morphology of the region is formed by these high
angle active fault sets.

Keywords: West Anatolia, Kiraz Basin, Kiigiik Menderes Graben, Neotectonics
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Buldan Siyrilma Fayinin Taban Blogunda Yeralan Granitik Kayaglarin Petrografik ve
Yapisal Ozellikleri, Bat1 Anadolu

Petrographic and Structural Characteristics of Granitic Rocks in the Footwall of
Buldan Detachment, Western Anatolia
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Menderes Masifinde bugiine kadar yapilan jeokronolojik ¢alismalar, masifte Proterozoyik/Kambriyen, Erken
Triyas ve Miyosen’de ii¢ farkh magmatik aktivitenin etkin oldugunu géstermektedir. Yash granitler Pan-
Afrikan evresiyle iliskilendirilmis, Triyas yash olanlarin ise Paleotetisin kapanmasi ile iligkili oldugu
belirtilmigtir. Miyosen yagh granitler ise genlesme ile es yasli olup metamorfik ¢ekirdek kompleks olusumunu
denetleyen siyrilma faylarimin taban blogunda yerlesmislerdir. Odemis Astmasifinin dogu ucunu olusturan
Buldan gevresinde ise Pan-Afrikan ve Triyas yasl granitlerin varhg bilinmektedir.

Buldan gevresindeki kayaglar mika sist, amfibolit, gozlii ortognays, porfirik dokulu granitler, turmalinli
aplitlerden meydana gelmektedir. Gozlii ortognayslar genelde ince taneli matriks igerisindeki asimetrik iri
feldispat porfiroklastlardan olusan blastomilonitik doku ile temsil edilir. Bazi kesimlerde ise iri, 6zsekilli ve
az deforme K-feldispat megakristalleri igerirler. Es boyutlu kuvars, ortoklaz, plajiyoklaz, biyotit ve apatitten
olusan aplitler ise yaygin olarak turmalin nodiilleri igerir ve genelde foliyasyon sunar. Porfirik granitler ise
deforme olmamig K-feldispat megakristalleri, kuvars ve biyotitten olusmaktadir ve gozlii ortognayslara dogru
dereceli gegis gosterirler. Bu kayaglarm sist ve amfibolitlerle olan dokanagina yakin kesimlerde turmalinli
aplitler baskindir. Turmalinli aplitlerin dokanak gevresinde hem sistleri hem de porfirik dokulu granitleri ve
gozlii ortognayslan kestigi goriilmektedir. Ayrica, gozlii ortognayslar ve granitler bu kesimlerde yaygin sist
pargalan igerirler. Bu veriler, bolgedeki granitlerin sist ve amfibolitler icerisine sokuldugunu ve
magmatizmanin daha geng yasta olduguna isaret etmektedir.

Bolgede tammlanan Menderes Masifi’ne ait kayaglar tektonik bir dokanak ile Neojen yasli tortullar tarafindan
istlenmektedir. Bu ¢ahsmada ilk kez Pan-Afrikan ve Triyas yast verilen granitlerin, Buldan siyrilma fay
olarak tammlanan diisiik agih bir normal fayin taban blogunda yiizeyledigi saptannmstir. Bu fay ayni
zamanda, Menderes Masifi’ne ait 6rtii sistleri ile Miyosen yagh tortul kayaglar arasinda uzanmaktadir. Diisiik
agili normal fay ve iligkili yapilar, KB ve D—B dogrultulu yiiksek agil faylar ile kesilmektedir. Bu ¢alisma,
Buldan ve yakin ¢evresinde yiizeyleyen kaya topluklan ile yapisal unsurlarin tektonik ézelliklerini ve bunlarm
bati Anadolu gerilmeli tektonizmasindaki énemini tartismayr amaglamaktadir.

ABSTRACT

The available literature in the Menderes Massif suggest three distinct magmatic activity that occurred during
Proterozoic/Cambrian, Early Triassic and Miocene times. While the oldest granites are ascribed to Pan-
African orogeny, the Triassic granites are attributed to the closure of Palaeotethys. Miocene granites are syn-
extensional and emplaced in the footwall of detachment fault(s) that controlled the metamorphic core
complex formation. Presence of Pan-African and Triassic granites are known from the Buldan area, the
eastern margin of the Odemis Submassif.
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Menderes Massif in the Buldan area is represented by mica schists, amphibolites, augen orthogneisses,
tourmaline-bearing aplites and porphyritic granites. Augen orthogneisses are characterized by a typical
blastomylonitic texture with large, asymmetric feldspar porphyroclasts within a fine-grained ductile matrix,
large, euhedral and slightly deformed K-feldspar megacrysts occurs locally. Aplites consist of quartz, K-
feldspar, plagioclase, biotite and apatite, and is characterized by abundant tourmaline nodules, they display
foliation. Porphyritic granites comprise undeformed K-feldspar megacrysts, quartz and biotite and display
gradation to the augen orthogneisses. Tourmaline-bearing aplites become dominant near the contact of
granitic rocks with schists and amphibolites; they intrude granitic rocks, schists and amphibolites. Both
augen orthogneisses and granites contain schist xenolites, they become abundant around the contacts. Data
presented above is interpreted to indicate that granitic rocks intrude schists and amphibolites, pending
younger ages for magmatism.

Metamorphic rocks of the Menderes Massif described in the Buldan area are tectonically overlain by the
Neogene sedimentary rocks along a presently low-angle normal fault, named herein the Buldan detachment.
The granitic and metasediments form the footwall rocks and they are reported, for the first time, in this paper.
The fault also forms the contact between the cover schists and the overlying Miocene sedimentary rocks. Low-
angle normal fault and related structures are cut and displaced by NW- and E—W-trending high-agle normal
Sfaults. This paper therefore aims to discuss the tectonic significance of the structural elements of rock units
exposed in the Buldan area and to evaluate their importance in the better understanding of western Anatolian
extensional tectonics.
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Simav Dagindaki Milonitik Zonun Kékeni ve Tektonik Rotasyonu:
Yapisal ve Paleomagnetik Veriler

Origin and Tectonic Rotation of A Mylonitic Zone in Simav Mountain:
Evidince from Structural and Palaeomagnetic Data

Zeynep UCTAS, Timur USTAOMER

Istanbul Universitesi, Jeoloji Boliimii, Mineraloji-Petrografi Anabilim Dali, Avcilar 34850
uctasz@gmail.com

Oz

KD Menderes Masifi’nin metamorfizma ve deformasyon tarihgesinin agiga ¢ikartilmasmda Simav Dag kritik
bir bolgedir. Inceleme alaninda yapilan énceki haritalamalar diisiik dereceli metamorfiklerin tektonik olarak
temel kayaglar olan yiiksek dereceli metamorfikler iizerine, G ye egimli bir milonitik zon boyunca yerlestigini
gostermistir. Bununla birlikte milonitik zonun karakterine iliskin zit gériigler ileri siiriilmiistiir. Konak (1982),
bu milonitik zonun bir bindirme fay1 oldugunu ileri siirerken, Isik ve dig. (2001) ayni zonu bir gerilmeli
makaslama zonu olarak yorumlamugtir. Bu galigmanin amaci, inceleme alanmm 1/10.000 &lgekli yapisal
haritasim olusturarak sunulan alternatif goriisleri test etmektir. Yapisal haritalamaya ek olarak, yonlii 6mekler
lizerinde ayrnntih mikro-yapilar ve dokular ¢ahisilmistir. Ayni zamanda inceleme alaminda yatay ve diisey
eksen etrafindaki olasi fay blogu rotasyonlarmm ortaya konulmasi amaciyla, paleomagnetik bir ¢aligma
yapilmistir. Bu bilgi, yapisal zonun gevrek deformasyon 6ncesi konumunun anlasiimasinda gereklidir.

inceleme alamindaki milonitik zon ortalama 25-30° giineye dogru egimlidir. Milonitik foliasyon iizerindeki
uzama lineasyonlart K45D gidislidir. Zonun kalinligi B dan D ya dogru farkliliklar (0-150 m; Konak, 1982)
gostermektedir. Bu zonun alt seviyesinde merceksi, makaslamaya ugrams serpantinitler yer almaktadir.
Milonitik foliasyon, uzama lineasyonlan ve “sheath” kivimlar milonitik zonda gézlenen mezoskopik
yapilardir. Makaslamanin yé6niinii belirlemede kullanilan mikro-yapilardan asimetrik porfiroklastlar, mika
gdzleri, S-C yapilari, oblik foliasyonlar, asimetrik kivrimlar, mikrofaylar ve ‘V’ pull-apart yapilan
gozlenmistir.

Bu ¢alisma kapsaminda elde edilen yapisal ve petrografik verilerin degerlendirilmesi, inceleme alanimn en az
dort deformasyon (D1’den D4) ve metamorfizma evresine (M1°den M4’e) ugradigim gostermistir. inceleme
alamindaki milonitik zonun, deformasyonun geg evrelerinde gelistigi belirlenmistir.

S1 foliasyonu, D1 foliasyonu sirasinda gelismis ve D2 sikismali deformasyonu ile kivrimlanmistir. Ilk iki
deformasyon evresinin (D1 ve D2) izlerinin D3 (milonitik) deformasyonu tarafindan silinmis olmasina
ragmen, stavrolit ve disten porfiroblastlarinda kivrimlanmis dokular korunmugtur. Stavrolit, disten ve granat
porfiroblastlanmin  birlikteligi taban bloku kayaglarinm iist-amfibolit fasiyesi kosullarinda bélgesel
metamorfizmaya (M1) ugradigimi gostermektedir. Disten porfiroblastlan satvrolitlerle sarmalanmigtir ve M1
metamorfizmasi sirasinda >550 °C lik sicaklik ile >5 kbar basing kosullanmin hakim oldugunu géstermistir.
Fibrolit sillimanitler distenden sonra gelismistir ve M2 ilerleyen metamorfizmasinm en az 21 km lik bir
derinligi gosteren 670-680 °C sicakhik ve 7-9 kbar basing kosullarinda yer aldigmi gosterir. Andaluzit
porfiroblastlar ilk kez bu ¢aliymada tanimlanmistir ve Erken Miyosen yash Egrigéz Granitoidi’nin kontak
metamorfizmasi ile iliskilendirilebilir. Ugiincii evre (D3), iist blogun -KKD milonitik deformasyonudur.
Milonitik foliasyon (S3) iizerinde gozlenen KKD-GGB gidisli mineral lineasyonu (L3) iigiincii deformasyon
(D3) evresinde gelismistir. Son deformasyon evresi (D4) bir gevrek deformasyondur ve Pliyo-Kuvaterner
déneminde yiiksek agili normal faylanma ile temsil etmektedir.

Simav Grabeni ile horst blogu (Simav Dagi) iizerindeki Miyosen yash volkaniklerden elde edilen

paleomagnetik veriler tiim bolgenin Erken Miyosen’den itibaren saat yoniinde 47° dondiigiinii gdstermistir.
Graben ve horst bloklarindaki inklinasyon farkhiligi 20° olup, Erken Miyosen’de gevrek deformasyon
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sirasinda yatay ve diisey eksen etrafinda onemli blok rotasyonlarmim meydana geldigine isaret etmektedir.
Yapisal veriler Miyosen éncesi konumlarina getirildiginde, G ye egimli olan milonitik zonun, K ye egimli
diisiik ag1li, iist blokun — K yonlii hareket ettigi bir makaslama zonu haline gelmektedir.

ABSTRACT

Simav Mountain is a critical region to unravel metamorphic and deformation history of the NE part of the
Menderes Massif. Previous mapping in the area has shown that lower grade metamorphics tectonically
overlies the higher grade basement rocks along a S-dipping mylonitic zone. However, contrasting views on
the nature of the mylonitic zone were proposed. Konak (1982) suggested that the mylonitic zone was a thrust
fault while Isik et al. (2001) interpreted it as an extensional shear zone. The scope of this study was to test
alternative views by structural mapping of the area at 1/10.000 scale. In addition to structural mapping,
detailed micro-structural and fabric study was carried out on oriented samples during this study.A
palaecomagnetic work on the Miocene volcanics was also performed to document possible tectonic rotations
of fault blocks on vertical and horizontal axis in the region. This is necessary information to understand the
pre-brittle deformation position of the structural zones in consideration.

The mylonitic zone dips southward at moderate angles (25-30°) in the study area. Stretching lineation on the
mylonitic foliation trends N 45 E. The thickness of the zone is variable from W to E (0-150 m; Konak, 1982).
Lenticular, sheared serpentinites occur towards the base of the zone. Mylonitic foliation, stretching lineation
and sheath folds are the common mesoscopic structures encountered in the mylonitic zone. Micro-structures
that are used to infer the sense of shear are assymmetric porphyroclasts, mica fish, S-C structures, oblique
foliation, assymmetric fold band, microfaults and ‘V’-pull-apart microstructure.

Evaluation of structural and petrographic data collected during this work has shown that the study area
underwent at least four phases of deformation (DI to D4) and metamorphism (M1 to M4). The mylonitic
zone appears to have developed during the later stages of deformation history.

S1 foliation was generated during the DI deformation and is folded by D2 contractional deformation.
Although the traces of the first two deformation phases (DI and D2) have been obliterated by the
penetratively developed D3 (mylonitic) deformation, the folded fabrics have been preserved in the staurolite
and kyanite porphyroblasts. The coexistence of staurolite, kyanite and garnet porphyroblasts indicates a
regional metamorphism (M1) of the footwall rocks at upper-amphibolite-facies conditions. Kyanite
porphyroblasts are surrounded by staurolite and signify a temperature of >550 °C and a pressure of >5 kbar
during M1. Fibrolite sillimanite appears to have grown after kyanite and shows that the M2 progressive
metamorphism took place at 670-680 °C and 7-9 kbar, indicating a burial depth of at least 21 km. Andalusite
porphyroblast first time recognized in this study could be connected to the contact metamorphism (M3?) of
Egrigéz Granitoid of Early Miocene age. The third event (D3) is a top-to-the-NNE mylonitic deformation.
NNE- SSW trending mineral lineation (L3) observed on the mylonitic foliation (S3) was produced during the
third deformation phase (D3). The latest deformation event (D4) is brittle deformation and is represented by
high angle normal faulting during the Plio-Quaternary period.

Palaeomagnetic data from Miocene age volcanics on the Simav graben and the adjacent horst block (Simav
Dag) indicated ca 47° clockwise rotation of whole region since the Early Miocene period. The difference of
inclination from the graben and the horst block is ca 20°, indicating that significant block rotations of the
study area on both horizontal and vertical axis occured during the brittle deformation in Early Miocene.
When the structural data are rotated back to their pre-Miocene position, the S-dipping mylonitic zone
becomes a low angle, N-dipping zone, with a top to the North sense of shear.
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Ankara Civarindaki Miyosen Sonras: Sitkismali Rejimin Yeni Bir Kaniti:
Angora Ciftlemesi (Cayyolu-Ankara)

A New Evidence of Post-Miocene Contractional Regime Around Ankara:
Angora Duplex (Cayyolu Ankara)

Kadir DIRIK, Tekin YURUR, Erman OZSAYIN, Hiinkar DEMIRBAG
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oz

Ankara kentinin batisinda, Cayyolu yakiminda yiiriitilen K-G gidisli bir yol kazisi, Mesozoyik temel
iizerindeki Neojen yaslt tortul birimler iginde kabuk stkismasina isaret eden karakteristik yapilarin varligim
gostermigtir. Neojen tabakalari degisik renklerde silttagi, kumtagi, kiltagi ardalanmasi ve iiste dogru golsel
ortamda ¢dkelmis beyaz-krem renkli kiregtaglarindan olusur. Mesozoyik temelin iist seviyelerini olusturan
kiregtaglarmdaki kiviim ve faylar, bu kayaglarn BKB-DGD ile KB-GD sikisma tektonigine maruz
kaldiklarim gostermektedir. Farkli dayanima sahip Neojen birimlerde ise karakteristik bir ciftleme yapisi
gozlenmis olup bu yap1 Angora ciftlemesi olarak adlandinlmistir. Bu yap1 ve etrafinda gozlenen diizlemler
kullanilarak yapilan kinematik analizler yapmnimn olugmasma neden olan gerilme ydnlerinin 6,=264°/03°,
6,=356°/28°, 6;=168°/62° oldugunu gostermistir. Bu da bize bu yapinin Ankara etrafinda yiiriitiilen ve daha
bolgesel galismalarin ortaya ¢ikardig: ters faylanma, bindirme ve kivrimlarla gézlemlenen ve yaklagik KB-
GD yéniinde bir sikismaya kargilik gelen ve Miyosen sonrasi tektonik hareketlerle iliskili oldugunu
gostermektedir.

Anahtar kelimeler: Cayyolu, Ankara, dupleks, Miyosen sonrast sikisma rejimi

ABSTRACT

At the western vicinity of Ankara, near the Cayyolu district, a N-S road excavation reveals the presence of
structures characteristic of crustal shortening that cut the Neogene sedimentary rocks lying on a Mesozoic
basement. The Neogene rocks consist of an alternation of multi-colored siltstone, claystone, sandstone, and
white to cream colored thick limestone, deposited in a lacustrine environment. Folds and Saults in the
limestones constituting the upper levels of the Mesozoic basement suggest WNW-ESE to NW-SE-trending
compressional tectonics. A characteristic duplex structure, named herein Angora Duplex, was observed in the
Neogene rocks having different competence. The kinematic analysis of the data obtained by using the
structural planes of the duplex and surrounding structures, indicates to a stress tensor characterized by
6;=264°/03°, 6,=356°%28° 03=168°/62°. This crustal shortening is supported by more regional studies
around Ankara showing that intense reverse faulting, low-angle thrusting and folding with approximately
NW-SE-trending convergence occured in the post-Miocene times in this part of central Anatolia.

Keywords: Cayyolu, Ankara, duplex, post-Miyosen contractional regime
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GB-Anadolu’nun Aktif Tektonik Yapisi icinde Burdur Fayimn Rolii
Role of the Burdur Fault Zone within the Active Tectonic Structure of SW-Anatolia
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GB Anadolu’nun giincel aktif tektonik yapisi, baglica KD ve KB uzanimh fay sistemlerin yanmsira, bunlara
eslik eden ¢okiintii alanlan ile karakterize edilir. Tarihsel deprem verilerine gére, GB Anadolu’da bu fay
sistemleri iginde en aktif olanlardan biride Burdur fayidir. Fethiye Korfezi ile Burdur G6lii arasinda yaklagik
300 km boyunca KD uzanim gosteren ve Isparta A¢isint batidan sinirlayan Burdur fayi, sol verev atimh bir
fay olup, biiyiik olasilikla Pliny fay zonunun bélgedeki uzanimma karsilik gelir (Yagmurlu vd 1997, 2005;
Barka vd 2000). Bunun yanisira, Burdur fayi tek bir ¢izgi halinde olmayip, Fethiye Korfezi ile Burdur Golii
arasindaki bolgede, KD yoniinde kesikli uzanima sahip olan ve birbirine paralel gelismis fay segmentlerinden
olugmugtur. 1914, 1957 ve 1971 depremleri, son yiizy1l iginde Burdur fay zonu iizerinde meydana gelen ve
biiyiikliikleri sira ile 7.1, 7.0 ve 6.2 arasinda degisen en 6nemli sismik faaliyetlerdir. Diger taraftan Burdur ile
Rodos Adasi arasindaki bolgede, deprem dis merkezlerinin KD dizilimi, Burdur fay zonunun Fethiye
Korfezinin altinda, bilyiik olasilikla Rodos Adasina dek, devam ettigini gostermesi bakimindan 6nemlidir.

Son yillarda yapilan GPS ¢aligmalart (McClusky vd 2000), Burdur fay zonunun kuzeyinde kalan Ege
levhasimin, Isparta Ag¢isina gére bagil olarak, yilda ortalama 3 cm’lik bir hizla GB- yoniinde hareket ettigini
ve genisledigini yansitir. Ayni arastiricilara gore, Burdur fay zonunun giiney kesiminde ve Isparta Agisi
i¢inde, GB-yonlii genisleme hareketi, ¢ok az miktarda veya hi¢ gelismemektedir. Burdur fay zonu, bu yonii ile
GB Anadolu’da iki farkli tektonik bélgeyi birbirinden ayiran ve aymi zamanda Ege genisleme bélgesinin
giiney sinirint olugturan yapisal bir ¢izgiyi kargilar.

GB Anadolu’da halen aktif olan KD-GB dogrultulu genisleme hareketi, Burdur fay zonunun kuzey
kesimlerinde Dinar, Acipayam ve Yesilova gibi KB- gidisli grabenlerin ve bunlan smirlayan aktif fay
sistemlerinin gelismesine neden olmustur. Diger taraftan, Burdur fay zonu {izerinde yeralan ve biiyiik boliimii
ile Pliyosen yash tortullar iceren Cameli ve Burdur Goélii havzalari, bashca KD-gidisli verev ve normal
faylarla kontrol edilen ¢okiintii alanlandir. Bu havzalarm olusumu, daha ¢gok GB Anadolu’nun heterojen
kabuk yapist ile ilgili oldugu kadar, bolgede genis yayilim gosteren Likya naplarma ait rijit sayilabilecek
peridotit kiitlelerinin (6rmegin, Fethiye-G6cek ve Yesilova peridotitleri) varhg ile agiklanabilir. Bolgede aktif
olan ve Burdur fay zonu tarafindan denetlenen GB-y6nlii kayma hareketi, bu rijit kiitlelerin arasindaki
alanlarda KB-GD dogrultusunda genisleyen yerel bélgelerin ve Cameli ve Burdur Gélii gibi, KD-uzanimh
¢okiintli alanlarinin meydana gelmesine neden olmus olmalidir.

Burdur Goélii civarinda son yillarda meydana gelen depremlere ait fay diizlemi ¢oziimlerinin yanisira elde
edilen arazi verileri, Burdur faymin sol verev atimh fay karakterinin yanisira, bazi dénemlerde normal fay
karakteri gosterdigini belgeler (Kamaci vd 2005). Burdur fay zonunda gozlenen bu sismotektonik davranis
farkhiliklart, Burdur fay zonunun kesikli uzanim gostermesinin yanisira, bolgenin heterojen kabuk yapisi ile
ilgili olmalidir.
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ABSTRACT

Active tectonic structure of SWAnatolia is characterized by the NE- and NW-trending fault systems and
assocaited depressions. According to historical earthquake data the Burdur Sfault is the most active element
among the fault systems of SWAnatolia.

The NE-trending and left-lateral oblique-slip Burdur fault bounds the Isparta Angle to the west and is
probably continuation of the Pliny fault zone of the Hellenic arc (Yagmurlu et al. 1997; Barka et al. 2000).
Also, the Burdur fault is not a single line, but consists of discontinuous NE-trending fault segments developed
parallel to each other between Gulf of Fethive and Burdur Lake. The 1914, 1957 and 1971 earthquakes
occurred along the Burdur fault zone, with magnitudes of 7.1, 7.0 and 6.2, respectively. The epicenter
distribution of the earthquakes in the last century defines a NE-trending zone and indicates the continuation
of the Burdur fault zone under the Gulf of Fethiye, probably to the Rhodos.

According to last GPS measurements ( Mc Clusky et al. 2000) the Burdur Jault zone is the southern limit of
the Aegean extensional region. The Aegean region is characterized by a coherent motion toward the SW at a
rate of 30 mm/yr relative to the Isparta Angle.

The recent NE-SW-trending extension in the SW Anatolia results in the Jormationof the NW-trending active
Jault system and related depression, such as Dinar, Acipayam and Yesilova grabens within the norhern
region of Burdur fault zone. On the other hand, the Pliocene Cameli and Burdur Lake basins occur within the
Burdur fault zone and is limited mainly by the NE-trending oblique-slip normal faults. The Jformation of these
basins are attributed both to heterogenesis of crustal structure in SW Anatolia and to the rigid peridotite
massifs of the Lycian nappes exposed in the region. The southwestward motion may cause the NW-SE-
directed extension and related NE-trending depressions in between rigid masifs.

According to the field observations and fault plane solutions of recent earthquakes in and around Burdur
Lake region, the Burdur fault zone might have operated as normal and left-lateral oblique Sault at different
times during its history (Kamact et al. 2005). The different behavior of the Burdur fault zone reflect and
originate from either rigid body influence of Yesilova peridotite massif of the Lycian nappes which exposed
within the SW of Burdur Lake or to the én-echelon fault pattern and heteregneous crustal structure.
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Kuzey Neo-Tetis Carpisma Sistemiyle Ilgili Orta Anadolu Granitoyidlerinin **’Pb - **°Pb,
K-Ar ve ‘Fission-Track’ Jeotermokronoloji Yéntemleriyle Yerlesme, Soguma ve Yiizeylenme
Yaslarinin Incelenmesi

*7Pb - *Pb, K-Ar and Fission-Track Geothermochronology Revealing the Emplacement, Cooling
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Orta Anadolu carpigsma granitoyidleri iizerinde yiiksek-, orta- ve diisiik-sicaklikhi jeotermokronoloji
yontemlerinden olan *’Pb - ?%Pb evaporasyon, K-Ar ve ‘fission-track’ jeotermokronoloji yontemleri
uygulanarak bu granitoyidlerin yerlesme, soguma ve yiizeylenme yaslan elde edilmis ve Kuzey Neo-Tetis
carpigma sisteminin evrimine 151k tutan yeni analitik veriler olarak degerlendirilmistir.

Orta Anadolu granitoyidlerinden kompozit Behrekdag batolitindeki Hasandede kuvars monzoniti,
Danaciobasi biyotit 16kograniti ve Konur kuvars monzoniti birimleri (Kirikkale giineyi); Kirgehir-Kaman
yéresi intriiziflerinden Baranadag kuvars monzoniti, Hamit kuvars siyeniti, Durmuglu feldispatoyidli siyenit
porfiri, Camsan kuvars monzoniti; Kirsehir yoresindeki Cayagzi ve Buzlukdag siyeniti birimleri ve Karagayir
siyeniti (Sivas kuzeyi) yaklasik olarak 90-85 My arasinda degisen zirkon **’Pb - *Pb evaporasyon yaglan
(yerlesme yas1) ve 57-61 My arasinda degisen apatit ‘fission-track’ yaslan (yiizeylenme yasi) vermistir. Bu
birimlerin apatit ‘fission-track’ yaslan yas-yiikseklik profili diyagraminda ve fission-track uzunluk 6l¢timiine
dayah T-t modelleme cahgmalarinda yilda 1 mm den daha hizh tektonik yiikselmeyi gosteren veriler
sunmustur.

Diger taraftan, Orta Anadolu granitoyidlerinden kompozit Behrekdag batolitine ait Hasandede, Danaciobasi,
Konur ve Kizdede birimleri; kompozit Yozgat batolitine ait Cankili, Akcakoyunlu, Yassiagil ve Karakaya
birimleri; Felahiye plutonu S-tipi biyotit 16kogranitleri ile I-tipi biyotit-homblend granitleri (Kayseri kuzeyi)
ve Divrigi yoresi intriiziflerinden Dumluca ve Murmana garitoyidleri ise yaklagik 68-80 My arasinda
degisen hornblend ve biyotit K-Ar soguma yaslar vermistir.

Kuzey Neo-Tetis ¢arpigma sisteminden tiireyen Orta Anadolu granitoyidlerinden elde edilen bu yerlesme,
sofuma ve yiizeylenme yaslanmin, Kuzey Neo-Tetis ¢arpisma sisteminin Orta Anadolu’dakli degisik
evrelerini karakterize ettigi ileri siiriilebilir.

ABSTRACT
Some new high-, medium- to low-T geothermochronological data set, consisting of zircon 27pp - 2%pp,
hornblende/biotite K-Ar and apatite fission-track results have provided the analytical insights for the

emplacement, cooling and exhumation ages, respectively, for the evolution of Central Anatolian collision-
related granitoids.
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The Hasandede quartz monzonite/syenite, Danaciobas: biotite leucogranite and Konur quartz monzonite units
of the composite Behrekdag batholith in the south of Kirikkale region, the Kirsehir-Kaman region intrusives
(the Baranadag quartz monzonite, Hamit quartz syenite, Durmuglu feldspathoidal syenite porphyry and
Camsart quartz syenite), the Cayagzi and Buzlukdag syenite units of the Kirsehir region, and the Karagayir
syenite of the N of Sivas region have yielded the zircon *”’Pb - **Pp evaporation ages ranging between ca. 90
and 85 Ma that represent the emplacement of granitoids.

The hornblende/biotite K-Ar dating results of all these granitoid units in addition to those of Divrigi region
granitoids in Sivas, composite Yozgat batholith and the Felahiye pluton of the Kayseri region in Central

Anatolia have always given some cooling ages ranging from ca. 80 to 68 Ma.

The apatite fission-track dating reveal an exteremly tectonic denudation occurred sometime between 57 and
61 Ma with an uplift rate of more than | mm a” for the Central Anatolian collision-related granitoids.

All these events have been interpreted to represent various stages of the northern Neo-T ethyan collisional
system in Central Anatolia, Turkey.
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Sandikli (Afyonkarahisar) Bolgesinde Alt Kambriyen Istifinin Deformasyonu
Deformation of the Lower Cambrian Sequence in the Sandikly Region (Afyonkarahisar)
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Alt Kambriyen Kocayayla Grubu (Erdogan vd 2004) Sandikli (Afyonkarahisar) ¢evresinde Toroslarin géreceli
otoktonu olan Geyikdag: Birligi'nin stratigrafik olarak en alt boliimiinii olusturur. Bu grup alttan iste
Celiloglu Formasyonu, G6gebakan Formasyonu, Kestel Cay1 volkanikleri ve Tagoluk formasyonu ile temsil
edilir. Celiloglu Formasyonu metapelit arakatkilar igeren kuvarsitlerden olusur. Mafik volkanit arakatkililar
iceren metapelitlerden olusan Gogebakan Formasyonu Celiloglu Formasyonu’nu gegisli bir dokanakla iistler.
Gogebakan Formasyonu yanal ve diisey yonde Kestel Cay1 Volkanikleri’ne geger. Kestel Cayr Volkanikleri
(Sandikli Porfiroidleri) volkanosedimenter arakatkilar igeren riyolitlerden meydana gelir. San kuvarsitlerden
olusan Tagoluk Formasyonu gegisli bir dokanakla Kestel Cay1 Volkaniklerini iistler ve Kocayayla Grubu’nun
en {ist birimini olusturur. Orta Kambriyen Sandikli Grubu (Dean ve Ozgiil 1994) uyumsuz bir dokanakla Alt
Kambriyen birimlerini tistler ve alttan iiste, beyaz kuvarsitler, trilobitli kiregtagi mercekleri igeren kahverengi
dolomitler ve yesil kumtasi-camurtasi ardalanmasindan olusur ve penetratif deformasyon gostermez.
incelenen bolgede Alt Jura birimleri Kocayayla ve Sandikli gruplarini agih uyumsuz dokanakla iistler.

Kocayayla Grubu Erken-Orta Kambriyen geg¢isinde diisiik dereceli metamorfizma kosullarinda (Bozkaya vd
2003) deforme olmustur. Bu metamorfizma Gégebakan ve Tagoluk formasyonlarmin metapelitlerinde serisit-
klorit-?biyotit/stilpnomelan-kuvars mineral toplulugu, mafik volkanitlerde de klorit-epidot-albit-kuvars-opak
mineral toplulugu ile taninmaktadir. Gégebakan ve Tagoluk formasyonlar ile Kestel Cayr Volkanikleri’nde
birincil yapilart bozmus belirgin bir yapraklanma bulunur. Celiloglu Formasyonu’nda katmanlar, ¢apraz
katmanlar ve iz fosiller yer yer korunmustur. Goégebakan formasyonu’nda agsi ve ham yapraklanma, Kestel
Cay1 Volkanikleri ags1 ve belirgin ¢izgisellik sunan siirekli yapraklanma ylizeyleri gézlenir. Bu ¢izgiselliklerin
konumu Kocayayla alaninda 025°/45° ve 280°/43° de yogunlagir ve bu yapraklanma ve ¢izgiselliklere eslik
eden sigma klastlar, S-C iligkisi ve kuvars sigmoidleri KKD ve DGD yoénlii tektonik tasinmayi belirtir.
Tektonik tagmma yoniindeki farklillk bakigimsiz bir antiklinalin ¢ekirdek bélgesinde, Liyas sonrasi
giineybatiya dogru donmesiyle ilgilidir. Bu kiviimin etkisi kaldinldiginda, ¢izgiselliklerin konumu 280°/43°
de yogunlagir ve tektonik tasinma yonii DGD dur. Tasoluk alaninda ¢izgisel yapilarin konumu 320°/43° de
yogunlagir ve iliskili bakisimsiz yapilar KB ya tektonik taginmayr belirtir. Alt Kambriyen birimlerinin
Kocayayla ve Tasoluk alanlarinda yapraklanma, ¢izgisel yapilar ve tektonik tasinma yonlerinin farkh olmasi
daha sonra Alpin deformasyonuna bagh bolgesel 6l¢ekli kivrimlanmadan etkilendigini gosterir.

ABSTRACT

The Lower Cambrian Kocayayla Group (Erdogan et al. 2004) forms the stratigraphically lowermost part of
the relative autochthonous Geyikdag unit in the Sandikli (Afyon) region, and is represented by the Celiloglu
Formation, Gégebakan Formation, Kestel Cayi Volcanics and the Tasoluk Formation in ascending order. The
Celiloglu Formation consists of quartzites with intercalations of metapelites. The Gdégebakan Formation
overlies the Celiloglu Formation along a gradational boundary, and is composed of metapelites with mafic
volcanic intercalations. The Gdégebakan Formation grades laterally and vertically into the Kestel Cay
Volcanics (Sandikli porphyroids) consisting of rhyolites with volcano-sedimentary intercalations. The Tagoluk
Formation that comprises yellow quartzites is the uppermost unit of the Kocayayla Group, and overlies
gradationally the Kestel Cayt volcanics. The Kocayayla Group is unconformably overlain by the Sandikli
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Group (Dean and Ozgiil 1994) consisting of white quartzites, brown dolomites with trilobite-bearing
limestones of the earliest Middle Cambrian age and sandstone-mudstone alternation in ascending order. The
Lower Jurassic units unconformably covers the Kocayayla and Sandikli Groups.

The Kocayayla Group was deformed during the Early-Middle Cambrian transition and underwent a low-
grade metamorphism (Bozkaya et al. 2005) marked by sericite-chlorite-?biotite/stilpnomelane-quartz
paragenesis in the metapelites of the Gégebakan and Tasoluk Jormations and chlorite-epidote-albite-quartz
and opaque assemblage in the mafic volcanic intercalations of the Gogebakan Formation. The Gégebakan
and Tasoluk formations and the Kestel Cayi Volcanics show penetrative foliation which mostly obliterated
primary structures whereas beds, trace fossils and cross-stratifications are preserved in the Celiloglu
Formation. The Gogebakan Formation has rough anastomizing foliation while the Kestel Cayr Volcanics
displays anastomizing and continuous foliation with a prominent stretching lineation. The orientation of the
stretching lineation concentrates at 025945° and 280943° in the Kocayayla area, and sigma clasts, S-C
Jabrics and quartz sigmoids indicate top-to-the-NNE and -ESE shear sense. This difference in shear direction
is related to the post-Liassic rotation in the core of southwest-verging asymmetric anticline. After removing
this fold affect, the linear fabrics concentrates at 280943 ° with top-to-the-ESE shear sense. In the Tasoluk
area, the linear fabrics concentrates at 320/43 with top-NW shear sense. The difference in orientation of
Joliation, linear fabric and shear sense in the Lower Cambrian Kocayayla Group indicate regional-scale
Alpine fold event(s).
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Simdiye kadarki ¢aligmalarda Istranca Masifinin temeli bu temeli kesen Kirklareli tipi granitlerin izotopik
yaslartyla simirlandirilmigti. - Sonug  olarak sedimenter kayaglarin  ilksel yaslarma dair fikirler
Prekambriyen’den Geg Paleozoyik’e kadar degisiklik gostermekteydi. Temelin merkez kismumi olusturan
biyotit sistlerin 433 My dan sonra ve Orta Karbonifer’den once gelistigi bélgede ilk defa gergeklestirilen
Pb-Pb tagima (detrital) zircon yaslari ile gosterilmistir. Masifin giineyinde yiizeyleyen ortoamfibolit ve biyotit
sist birlikteligi 300 ile 270 My araliginda ¢okelmistir.

Tagmma zirkonlarin morfoloji ve i¢ yapilarn bu zirkonlarin magmatik kékenine isaret etmektedir. Masifin
merkezinde yer alan biyotit sistlerdeki en geng tagima zircon yas1 433.6 +4.8 My olarak elde edilmistir. 433
ile 460 My araliginda elde edilen bu en geng yas bolgenin kaynak alaninda yer alan énemli bir magmatik
olaya isaret etmektedir. Daha yash olaylar 525- 575, 600- 700, 800- 875, 950- 1050, 2100- 2200 ve 2450-
2500 My gibi yogunluk noktalariyla ifade edilmislerdir. Bu yogunluk noktalari ve énemli magmatik olaylarin
bir kismm biyotit sistlere sokulmus olan Orta Karbonifer yagh (311-315 My) granitik gnayslardaki kahnti
(inherited) zirkon yaslartyla da uyumludur.

525-575 and 650-700 My araligindaki magmatik olaylara ait yaslar Tiirkiye’deki masifler (6rnegin Istanbul
Zonu (Chen, et al.,, 2002) ve Menders masifi (Gessner, et el., 2001; Gessner, et el., 2004; Loos and
Reischmann, 1999; Koralay, et al., 2004; Kroner and Sengér, 1990; Hetzel and Reischmann, 1996)) ve gevre
bolgelerdeki kristalin karmagiklarda (6rmegin Girit (Romana, et al., 2004), Cyclades masifi (Keay and Lister,
2002), Vardar Zonu (Anders, et al., 2005a) ve Sredna Gora Zonu (Carrigan, et al., 2003)) karakteristik zaman
araliklanidir. Bu olaylar kimi yerlerde Gondwana koékenli oldugu diisiiniilen birimlerde Pan-Afrikan
(Menderes masifi Kroner and Sengor, 1990; Hetzel and Reischmann; Hetzel, et al., 1998) kimi yerlerde de
Avaloniyen ve Kadomiyen (Bulgaria: Carrigan, et al., 2003; Istanbul Zone: Ustadmer, P.A., 1999)
orojenezlerine atfedilmistir. Bununla beraber Menderes masifinde 433-460 My’a ait her hangi bir magmatik
olay kayit edilmemistir.

Ordovisyen yasgh tagima ve kisenokristal zirkon kristali yaglart Serbo-Makedoniyen masifinden beslenen
Vardar kenet kusaginda bildirilmistir (Anders, et al., 2005a). Benzer yaslar Cyclades masifinde de
kesfedilmistir (Keay and Lister, 2002). Bulgaristan’da yer alan Sredna Gora Zonuna ait orta Karbonifer yash
granitoyidlerdeki kalint1 zirkon yaslarinin 6nemli bir kesimini Ordovisyen olusturmaktadir (Carrigan, et al.,
2005).

Istranca’daki Ordovisyen 6ncesine ait tasima zirkonlarin kaynak alaninin magmatik hikayesi Bati Avrupa’nin
Avalonya tektonik birimi ile denestrilebilmektedir. Bu birimler Mezo-Paleoproterozoyik ve Arkean yaslarina
sahiptirler. Armorika birimleriyle korelasyon daha az bir olasilikladir ¢iinkii Mesoproterozoyik yaslari bu
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birimlerde gériilmemektedir (Anders, et al., 2005b; Murphy and Nance, 2002; Nance and Murphy, 1994). Bu
nedenle Istranca masifindeki tagima zirkon yaslan Gondwana ve Lavrasya arasmdaki baglantilara dair

modellere kolayca birlestirilemez. Bu probleme ¢oziim daha ileri ¢alismalarda Sm-Nd izotop sisteminin
uygulanmasi ile bulunabilir.

ABSTRACT

So far the age of the metamorphic basement of the Strandja massif was constrained by isotopic ages of the
Kirklareli type granites cutting the basement. As a result opinions on the age of primary sedimentary rocks
varied from the Precambrian to the late Paleozoic. The first evaporation Pb-Pb ages of detrital zircons have
shown that biotite schists constituting the central part of the basement were deposited later than 433 Ma and
prior the mid-Carboniferous. The rock association of orthoamphibolites and biotite schists exposed along the
southern boundary of the massif was deposited between 300 and 270 Ma.

The morphology and internal structure of detrital zircons suggests their magmatic origin. The youngest age
obtained from detrital grains ir: the biotite schists of the central part is 433.6 £4.8 Ma. This is the youngest
age within a cluster between 433 and 460 Ma indicating a significant magmatic event in the source area of
zircons. Older ages show a wide range forming picks between 525 to 575, 600 to 700, 800 to 875, 950 to
1050, 2100 to 2200, and 2450 to 2500 Ma. Some of these picks and consequently magmatic events are
correlative with ages of inherited zircons in mid-Carboniferous (311-315 Ma) granite gneisses intruding the
biotite schists.

Picks at 525-575 and 650-700 Ma are characteristic time intervals of magmatic events in massifs of Turkey
(e. g. the Istanbul Zone (Chen, et al., 2002) and the Menders massif (Gessner, et el., 2001, Gessner, et el.,
2004, Loos and Reischmann, 1999; Koralay, et al., 2004; Kréner and Sengér, 1990; Hetzel and Reischmann,
1996)), as well as in crystalline complexes of surrounding regions (e.g Crete (Romana, et al., 2004), the
Cyclades massif (Keay and Lister, 2002), the Vardar Zone (Anders, et al., 2005a) and the Sredna Gora
Zone(Carrigan, et al., 2003)). These events were assigned to the Pan-African orogeny (Menders massif:
Kroner and Sengor 1990) or/and to Cadomian orogeny (Bulgaria: Carrigan et al. 2004; Istanbul Zone:
Ustaomer et al......) representing tectonic units of the Gondwanian origin. However no magmatic event of
433-460 Ma had been recorded in the Menderes Massif.

Ordovician detrital and xenocryst ages were reported from the Vardar Suture Zone, which were fed from the
Serbo-Macedonian Massif (ref) where granitic magmatism of this age is known (ref). Similar ages were
discovered in the Cyclades Massif (veffff). A significant portion of inherited zircon ages of the mid-
Carboniferous granitoids in the Sredna Gora Zone of Bulgaria is also Ordovicaian (Carrigan et al 2004).

Magmatic history of source areas of Strandja detrital zircons prior the Ordovician is correlative with the
Avalonian tectonic units of Western Europe. They have Meso-, Paleoproterozoic, and Archean ages. (add
Ord, if available). The correlation with the Armorican units is less likely because of the absence of
Mesoproterozoic ages there. Thus, detrital zircon ages of Strandja massif cannot be easily incorporated into
existing models of connections between Gondwana and Eurasia. The solution can be found after further
studies employing Sm-Nd isotope system.
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Ankara ve civari, Neojen Ortii olarak tammlanan karasal birimlerin genis alan kapladigi, Neojen yash
tektonizmanin ve volkanizmanin etkisi nedeniyle siddetle deformasyona ugramis bir bolgedir.

Eosen’den itibaren fluviyal ve daha sonra gél ve s1g deniz ortaminm hakim oldugu bélgede Oligosen’e ait
herhangi bir kamt bulunamamigstir. Calisma alaninda iki ana Neojen kaya birimi yiizeylemekte olup, bunlar: (1)
Erken-Orta Miyosen yash Maltepe Formasyonu ve (2) Pliyosen (?) yash Etimesgut Formasyonudur. Miyosen
yagh birimlerle Eosen yash birimler arasinda agisal uyumsuzlugun belirgin olarak gelismemesi, bu dénemde
bdlgedeki yatay hareketlerin 6nemsenmeyecek kadar az oldugunu géstermektedir. Erken-Orta Miyosen’de
bolgede volkanizmanin eslik ettigi golsel ve fluviyal bir ortam gelismistir. Bolge Miyosen sonundan itibaren
tekrar yiikselmeye baslayarak Pliyosen’de olugan ¢ukurluklarda fluviyal gokeller depolanmaya baslanmistir.

Deformasyon galismalari tabakalardan, fay ve eklem diizlemlerinden toplanan yapisal verileri temel almaktadir.
Neojen oncesi birimlerden 102, Neojen birimlerde 227 olmak iizere toplam 329 egim-dogrultu &lgiilmiistiir.
Eosen ve Miyosen yash birimleri etkilemis olan faylara ait diizlemlerden 366 6lgiim almmistir. Bu veriler
Angelier’in “direct inversion” metodu ile islenerek gerilme analizleri yiiriitiilmiistiir. Yapilan gerilme analizi ve
arazi ¢ahsmalan alanin birkag evrede yapisal olarak gelistigini ortaya koymakta olup bu evreler: (a) Orta Miyosen
oncesi K’den G’ye sikigma, (b) Orta Miyosen agilmasi, (c) Miyosen sonrast KB-GD sikisma ve takiben (d) Erken
Pliyosen KD-GB sikigmasi.

Anahtar Kelimeler: Kinematik analiz, Orhaniye, Kazan, Galatya volkanik bolgesi

ABSTRACT

Ankara and its surrounding region is characterized by widespread exposures of continental clastics (Neogene
cover); the region experienced intense deformation and widespread volcanism during the Neogene.

Subsequent to fluvial and lacustrine environments, the study area was a part of shallow marine environment
starting from Eocene time. There is no evidence for the presence of Oligocene units in the region. Two main
Neogene rock sequences are cropped out: (1) Early-Middle Miocene Maltepe Formation, (2) Pliocene (?)
Etimesgut Formation. The unconformity between Miocene and Eocene units in the area was not developed very
well, indicating the horizantal movements was unimportant during this period. Sedimentation in the lacustrine and
fluvial environments, accompanied by volcanism, has been developed during Lower-Middle Miocene in the
region. The region has been uplifted at the end of the Miocene and the fluvial sediments have been deposited in
the depression formed during Pliocene.

The structural analysis is based on the data collected from bedding planes and fractures. A total of 329 dip/strike
readings were measured, out of which 102 are from pre-Neogene and 227 from Neogene units. A total 366 slip
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data was collected from faulted rocks. Palaeostress analysis was carried out by using Angelier’s direct inversion
method. The results of palaeostress analysis and field relations indicate that the region has experienced three
phases of deformation: (a) pre-Middle Miocene contraction from N to south, (b) Middle Miocene extension, (c)

post Miocene NW-SE contraction, and (d) Early Pliocene NE-SW contraction.

Keywords: Kinematic analysis, Orhaniye, Kazan, Galatian Volcanic Province
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Kirkkale-Bala (Ankara) arasinda, Sakarya Zonu, izmir-Ankara Zonu, Anatolid-Torid Kusagi ve tiim bu
istifleri uyumsuz olarak 6rten ortii kayaglari olmak iizere dort degisik ortama ait kaya tiirleri yer ahir. Pontidler
ile Anatolid-Torid kusaklart arasinda kalan Sakarya Zonu, Karakaya Kompleksi ile, bu birimler iizerinde
uyumsuz olarak yer alan Jura yagh Bayirkdy ve Akbayir formasyonlarindan olusur. Izmir Ankara Zonuna ait
kayaglar, birbirleri ile tektono-stratigrafik iligkili, Ge¢ Kretase yash ofiyolitli melanj (Ankara melanji),
Kocatepe formasyonu, Karadag formasyonu, Ilicapinar formasyonu, Samanhk formasyonu, Paleosen yash
Dizilitaglar formasyonu ve Erken Eosen yasli Bulanikdere formasyonlarindan olusur. izmir-Ankara Zonu
igerisinde gozlenen bu birimler, Ge¢ Kretase-Erken Eosen araliginda, kapanmakta olan bir havzanm
karakteristik gokellerini olusturur. Ozellikle filisel ortamda gokelmis tiirbiditik ¢okellerin birbirleri ile olan
iligkileri, yakinlasan kenar basenlerde gozlenen alta bindirmeler (underthrust) seklindedir. Sakarya Zonuna ait
kayaglar Izmir- Ankara Zonuna ait kayaglar iizerinde, izmir-Ankara Zonuna ait kayaglar ise Anatolid-Torid
kusagina ait kayaglar iizerinde tektonik olarak yer alir. Ortii kayaglarmi, Erken Eosen sonlarmnda izmir-
Ankara Okyanusunun kapanmasi sonucunda, Sakarya Zonu ve Anatolid-Torid Kusgagina ait kayaglar iizerinde
agilan, on iilke (foreland) havza ¢okellerinin olusturdugu, Orta Eosen yagh Barakh formasyonu ve Cayraz
formasyonu ile Ge¢ Eosen-Oligosen yash, incik formasyonu olusturur.

ABSTRACT

In Kirikkale-Bala (Ankara) region, rock groups of four different environments crop out. They belong to
Sakarya Zone, Izmir-Ankara Zone, Anatolide-Tauride Belt and their unconformable common/cover rocks
unconformably overlying all these units. Sakarya Zone, which takes place between Pontides and Anatolide-
Tauride Belt, consists of Karakaya Complex and unconformably overlying Jurassic Bayirkdy and Akbayrr
formations. Izmir-Ankara Zone consists of ophiolitic mélange (Ankara mélange), Kocatepe formation,
Karadag formation, [licapmar formation, Samanlik formation of Late Cretaceous age, Palaeocene
Dizilitaslar formation and Lower Eocene Bulanikdere formation; they all have both tectonic and siratigraphic
contact relations with each other. The rock units of observed in [zmir-Ankara Zone are characteristic for a
closing basin during Late Cretaceous-EarlyEocene time. Especially the relation of turbiditic sediments
formed in a flyschoid environment is in the form of underthrusts that can be seen in converging marginal
basins. The rocks of Sakarya Zone take place on rocks of Izmir-Ankara Zone and rocks of lzmir-Ankara Zone
take place on rocks of Anatolide-Tauride Belt rocks tektonically. Cover rocks are Middle Eocene Barakl and
Cayraz formations and Upper Eocene-Oligocene Incik formations which are foreland basin sediments formed
on Sakarya Zone and Anatolide-Tauride Belt rocks during Early Eocene closure of the lzmir-Ankara Ocean.
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Cankin Havzasi, Kretase-Eosen zaman araliginda Sakarya Kitas1 ve Kirsehir Blogunun garpigsmast siirecinde
olugsmaya baglamistir (Sengér ve Yilmaz 1981; Goriir vd 1984; Kogyigit 1991). Havzada etkili olan garpigma
sonrast sikismali rejim, Erken Miyosen’de yerini olasilikla orojenik ¢6kmeye bagh genislemeli tektonik
rejime birakmis, Pliyosen’den giiniimiize ise dogrultu atimh faylarin etkisiyle sikigmali bir rejim hakim
olmugstur (Seyitoglu vd 1997). Bu sikismanin etkisiyle Neo-Tetis kenet zonu kayaglar1 dogu kenart bindirmeli,
bati kenar1 normal fayli bir tektonik kama (Eldivan-Elmadag tektonik kamasi) seklinde sokularak Neojen
birimlerini deforme etmistir (Seyitoglu vd 2000, 2006).

Cankin1 ve Eldivan arasinda bu biiyiik tektonik kamanin dogusunda iki kiigiik tektonik kama gézlenmis ve
haritalanmistir (Esat 2004). Bu kamalar biiyiik tektonik kamanin bindirmeli kenant 6niinde gelismis kiigiik
kama modelleridir. Baglica ve Asagiyanlar tektonik kamas1 olarak adlandinlan bu yapilar, tipki Eldivan-
Elmadag tektonik kamasinda oldugu gibi normal fayli ve bindirmeli sinirlara sahiptir. KB-GD dogrultulu
stkigmanin etkisiyle daha yasli birimler, lizerlerinde yer alan geng birimleri kama seklinde sokularak deforme
etmislerdir.

Sonug olarak, yeni tamimlanan biiyiik 6l¢ekli neotektonik bir yapr olan Eldivan-Elmadag tektonik kamasinin
yapisini (geometrisini) anlamada 6rmek bir model olan bu kiigiik kama yapilan énemlidir.

ABSTRACT

Development of the Cankiri basin has started at Cretaceous-Eocene time interval during the collision of the
Sakarya continent and the Kirsehir block (Sengdr and Yilmaz 1981; Goriir et al. 1984, Kogyigit 1991). After
the post-collisional tectonic regime, there was an extensional regime due to the gravitational collapse in
Early Miocene, and then from Pliocene to recent, there was a contractional tectonic regime due to the strike-
slip faults in the Cankiri basin (Seyitoglu et al. 1997). As a consequence of this contraction, Neo-Tethyan
ophiolitic rocks have deformed the Neogene units as a tectonic wedge (Eldivan-Elmadag pinched crustal
wedge) (Seyitoglu et al. 2000, 2006).

The two small tectonic wedges have been observed and mapped in the east of the main tectonic wedge
between Cankirt and Eldivan (Esat 2004). These wedges are small wedge models of the main tectonic wedge
and they have been developed in front of this main wedge. These structures called Baghca and Asagiyanlar
tectonic wedges have normal faulted and thrusted margins just like in Eldivan-Elmadag pinched crustal
wedge. The older units have deformed to the younger units as a tectonic wedge because of the NW-SE
trending contraction.
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Consequently, these small scale wedges are important as a model to understand the newly recognized
neotectonic structure called Eldivan-Elmadag pinched crustal wedge.
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Koyunbaba Fayi, Cankir1 Havzasi (Orta Anadolu): Normal Fay mi? Bindirme mi?
Koyunbaba Fault, Cankur1 Basin (Central Anatolia): Is It Normal Fault or Thrust?
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Yerbilimlerinde birimler arasindaki dokanak iliskileri cesitli olabilir. Bir dokanak iliskisi kendi iginde farkh
arastirmacilar tarafindan gozleme dayah farkhi yorumlanabilir. Koyunbaba fayr Cankini havzasinda temel
kayalar ile Alt-Orta Miyosen yash Hangili formasyonunu birbirinden ayirmaktadir. Onceki gozlemler bu iki
birim arasindaki dokanak iliskisinin tektonik oldugunda hemfikir olmalarma karsin fayin tiiriinii farkh
yorumlamaktadirlar (Bindirme fayr: Kaymaket; 2000, Kaymakg1 vd. 2001, Normal fay: Seyitoglu vd. 2000,
2004, Karadenizli vd. 2003).

Koyunbaba fay1 degisen boyutlarda yiizey mostralan ve belirgin fay ¢izgiselliklerine sahiptir. Fay yiizeyi
genelde KB-GD dogrultulu olup 25-40° ile GB’ ya egimlidir. Yiizey iizerindeki gizgisellikler ise KD-GB
gidisli ve GB’ya dahmhdir. Fay yiizeyi santimetreden-metreye ulagsan dalga-boyutlu ondiilasyonlar gdsterir.
Fay ¢izgisellikleri ile ondiilasyon eksenleri yapisal anlamda uyumludur. Fayin taban blogunda gelisen
kataklastik zon, bres ve kataklasit tiirii kayalar ile temsil olmaktadir. Zon igerisindeki mezoskobik ve
mikroskobik gevrek kinematik belirtegler (agilma bosluklari, egimlenmis diizlemsel yapilar, asimetrik
deforme pargalar ve Riedel-makaslama kiriklart) tavan blogun GB’ya dogru hareket ettigini ve Koyunbaba
faymin normal fay karakterinde oldugunu belirtmektedir.

Bu sonu¢, Koyunbaba faymin Elmadag-Eldivan tektonik kamasmin normal fayh bati kenarn oldugunu
savunan goriisii (Seyitoglu vd. 2000, 2004) desteklemektedir.

ABSTRACT

There can be different contact relations between geological units. The contacts itself may be interpreted by
researchers in different way. Koyunbaba fault separates pre-Neogene basement rocks from Lower-Middle
Miocene Hangili formation of Cankirt basin. Although there is an agreement of tectonic contact between both
units in previous studies, type of Koyunbaba fault was interpreted distinctly (Thrust fault: Kaymakgi; 2000,
Kaymaket et al. 2001, Normal fault: Seyitoglu et al. 2000, 2004, Karadenizli et al. 2003).

Koyunbaba fault is exposed on a slickensides variably sized with well-developed slickenlines. Koyunbaba
fault comprises NW-SE trending fault planes dipping between 25-40° to the SE. Slickenlines trend NE-SW
with plunging SW. The surface displays undulation with centimeters to meters wavelength. Slickenlines and
undulation axis are parallel to each other. Cataclastic zone that occurred in footwall block of Koyunbaba
fault is characterized by breccias and cataclasites. The zone include mesoscopic and microscopic britile
kinematic indicators (tension gashes, inclined planar structures, asymmetric deformed elements, Riedel
fractures) indicating that hanging wall moved to southwest and that Koyunbaba fault.

This result supports the view that Koyunbaba fault represents the normal faulted western margin of Elmadag-
Eldivan pinched crustal wedge (Seyitoglu et al. 2000, 2003).
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Erken Miyosen Kilgcak Formasyonunun Cankir1 Havzasindaki Konumu ve Bunun Orta
Anadoludaki Carpisma Sonrasi Tektonik Modeller Uzerine Etkisi

The Position of Early Miocene Kil¢ak Formation in the Cankiri Basin and Its Implications
on the Post-Collisional Tectonic Models in Central Anatolia
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Cankin Havzasi i¢ Anadolu sedimanter havzalarmin en 6nemlilerinden biridir. Bu havzanin Neojen
stratigrafisinin en yash birimini Kilgak Formasyonu olugturmaktadir. Kilgak kéyii civarindaki kayaglarin
havzamn diger litostratigrafik birimlerinden farkli oldugu ve ayn bir birim olarak ele alimmasi gerekliligi Sen
vd. (1998) tarafindan belirtilmis ve formasyona ait tip kesit Kaymakg¢1 (2000) tarafindan verilmistir. Kilgak
lokalitesindeki mikromemeli fosil verilerine gore formasyonun Erken Miyosen (MN 1-2) yash oldugu
belirlenmistir (Hoek Ostende 1992; Bruijn ve Sarag 1992; Bruijn vd 1993; Unay 1994; Bruijn ve
Koenigswald 1994; Sen vd 1998). Ayrintih olarak jeoloji haritas1 hazirlanan alanda, Kilgak Formasyonunun
tammlandigr lokasyondan tektonik hatlarla ayrilmis olarak Kumartas koyii giineydogusunda da yiizlek verdigi
litolojisi ve fosil igerigi ile (Siiliikliigol lokalitesi) saptanrms ve bu lokasyonda Kumartas Formasyonu
tarafindan iizerlendigi belirlenmistir (Ozcan 2003; Karadenizli vd 2003, 2004; Seyitoglu vd 2004).

Kilgak Formasyonu kendinden daha geng olan ve genislemeli tektonik rejimde ¢okelmis bulunan Kumartas ve
Hangili formasyonlan gibi (Savasg1 ve Seyitoglu 2004; Karadenizli vd 2003) dogu kenan bindirmeli, bati
kenari normal fayli Eldivan-Elmadag tektonik kamasi tarafindan Geg Pliyosen sonrasinda parcgalanarak
deforme edilmistir (Seyitoglu vd 2000, 2001, 2004). Bu gozlem, Kilgak Formasyonunu kitalararas
stkismanin iiriinii bindirme faylarinin niinde gelisen bir birim olarak degerlendiren tektonosedimanter model
(Kaymakgi, 2000, Kaymake1 vd. 2001) ile uyusmamaktadir.

ABSTRACT

Cankirt Basin is one of the important sedimentary basins in Central Anatolia, Turkey. The oldest
lithostratigraphical unit of this basin’s Neogene stratigraphy is Kilgak Formation. The lithology outcropping
around Kil¢ak village was recognised as separate unit by Sen et al. (1998) and the type section of Kil¢ak
Formation is given by Kaymak¢r (2000). According to micromammalian fossil content (MN 1-2) (Hoek
Ostende 1992; Bruijn & Sarag 1992; Bruijn et al. 1993; Unay 1994, Bruijn & Koenigswald 1994, Sen et al.
1998) Kil¢ak Formation is Early Miocene in age. Detailed geological mapping of the area demonstrate that
Kilgak Formation also outcrops in a different location than the originally described area at Kil¢ak village.
The lithological description and fossil content (Siiliikliigol location) indicate that Kilgak Formation is isolated
by tectonic lineaments at the SW of Kumartas village where it is covered by the Kumartas Formation (Ozcan
2003; Karadenizli et al. 2003, 2004, Seyitoglu et al. 2004).

Kilgak Formation similar to the younger Kumartas and Hangili formations deposited in an extensional setting
(Savas¢r & Seyitoglu 2004, Karadenizli et al. 2003) is fragmented by thrust and normal faults that constitute
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the eastern and western margin of the Eldivan-Elmadag pinched crustal wedge after late Pliocene (Seyitoglu
vd. 2000, 2001, 2004). This observation is incompatible with the model (Kaymak¢i 2000, Kaymaket et al.
2001) that the Kilgak Formation is deposited in front of the thrust sheets as a last product of intercontinental
convergence.
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Conic Penetration Sounding Method in Loosely Graded Souls and An Example from Cinarlik
(Samsun)
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Konik penetrasyon sondasi arazide yapilan yerinde (in-situ) deneyler arasindadir. Sondaj makinasi gibi bir

makinayla yapilabilmesi ve zemin igerisine girerek belirli derinliklerden veri toplamasi nedeniyle tamamyla
sondaj standartlarina uymasa da sondaj gibi degerlendirilmektedir.

Carsamba Ovasmda Yesil irmagm getirdigi aliivyonlar iizerine kurulu Cmarlik beldesinde yeralti su seviyesi
oldukga yiiksek, zeminler kumlu (SP-SM) ve gevsek yapidadir. Cmarlik beldesinde sivilasma ve oturma
hesaplarinda kullanabilmek amaciyla CPT sondas: yapilmasi 6ngoriilmiistiir. CPT sondasi yapabilmek igin,
ozel elektrikli probun 10 veya 20 ton itme giiciine sahip bir makina ile zemin igerisine itilmesi gerekmektedir.
[tme makinasmin kendi agithg 1,2 — 1,5 ton oldugu diisiiniildiigiinde 10 ton itki giicii elde edebilmek igin
makinayr zemine sabitlemek gerekmektedir. Gevsek zeminlerde bu sabitleme islemi yeterince giiclii
olmadigindan makina yerinden ayrilarak sondalama islemi yapilamamakta veya istenilen derinlige
ulagilamamaktadir.

Bu problemi &nleyebilmek ve CPT sondasindan en fazla verimi alabilmek i¢in makinanm sabitleyici
burgularinda yapilan degisiklik ile itme makinasindan tam verim alinmas: saglanmig ve CPT sondasi ile elde
edilen veriler ile gevsek kumlar iizerinde istenilen mithendislik parametrelerinin bulunmas: saglanmstir.

Anahtar Kelimeler: Konik Penetrasyon Sondasi, Gevsek Kumlar, Cmarlik (Samsun).

ABSTRACT

Conic penetration sounding is one of the in-situ test methods used in the field. It is possible to obtain data
Srom the certain depths of the soil and a kind of drilling machine is used in this method. Conic penetration
test method is evaluated as a “drilling” although it is not accord with the standards of drilling method
completely.

Groundwater level is so high and the soils are sandy (SP-SM) and loosely graded in Cinarlik town which is
placed on the alluvial material that the Yesilirmak carried from the Carsamba plain. It is suggested to use
CPT sounding in Cinarlik town to use 1t in the calculation of liquefication and settlement. In this method, a
special kind of electrical probe has to put in the soil by the help of a machine which has 10 or 20 tons of pull-
down capacity. If it is thought that the pull-down machine’s own weight is varied from 1.2 to 1.5 ton, the
machine has to fixed in the soil to determine 10 tons of pull-down capacity. If the fixation operation is not
make successfully enough in loosely graded soils, the machine moves from its place and the sounding
operation can not be done or can not be riched the depth that desired.

Due to use CPT sounding with the maximum efficiency and to prevent some problems occured during the
fixation operation, some changes have done in the fixation corkscrews of the machine. So the desired
engineering parameters are determined for loosely graded sands by using the data that are determined from

cpt sounding.

Keywords: Conic penetration sounding, Loosely graded sands, Cinarlik (Samsun).
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Drilling and Coal
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Jeolojik etiidler biiro ¢alismalani ile baglamakta, saha ve laboratuar galigmalan ile siirdiirilmektedir. iki
boyutlu olarak yapilan bu ¢aligmalarda elde edilen 6n bulgularin olumlu olmas halinde arastirmanin &ziine
yonelik iigiincii boyut, yani derinlik, katabilmek amaci ile sondaj sathasma gegilmektedir.

Sondajli ¢alismalarda amag jeolojik ¢cahismalarla 6ngériilen metraji tamamlamak degildir. Sondaj, jeolojik 6n
bulgularnn saglamasini ve sahanin jeodinamik evrimini ortaya koymak igin yapilir.

Bu evrime yonelik sondajlar bakir sondaji, petrol sondaji veya komiir sondaji gibi ekonomik anlamda da
smiflandirilabilir.

Sondaj teknigi agisindan birbirleri ile benzerlikleri bulunan sondaj islemlerini birbirinden ayiran farkhiliklar
arastirma konusu, arastinlan bdélgenin jeolojik yapist ve bu ozelliklere bagl olarak segilen ekip ve
ekipmandan kaynaklanmaktadir.

Yapilan iglemlerin degerini bilen ekiplerle ¢alisiimasi halinde sondajh ¢alismalar amacina ulagabilir. Her
sondaj baslarken bir takim risklerle baglar, bu risklerin minimize edilmesi bastan 6ngoriilen jeolojik verilerdir.
Sondajda kesilmesi muhtemel litolojileri, kayaglari, formasyonlar ve derinlikleri planlamak ve bunlari sondaj
asamasinda takip ederek kontroliinii saglamak ¢ok 6nemli bir gorevdir.

Bir sondajmm arama, rezerv veya isletmeye yonelik olmasi ve komiiriin derinligi sondaj makinesinin
kapasitesini ilgilendirir. Esas olan karot numuneyi en seri sekilde alabilmektir. Bu nedenle komiir sondajlar
elmash sondaj makineleri (morsetli tip) ile yapilmaktadir. Wire line karotiyer takimina sahip olmalar nedeni
ile yapilan bu tercih gerek karot randimani gerekse karot numune alma kalitesi agisindan {istiin bir yontemdir.

Sondaj tekniginin yanmi sira 6zellikle linyit arama sondajlarinda tilkemizin neotektonik donemdeki yapisal
gelismelerin  getirdigi mikrotektonik ozelliklere dikkat edilmesi gerekmektedir. Camur kagagi, takim
sikismasi ve takim kesilmesine kadar varan aksamalara neden olan bu tektonik yap1 sondaj ilerleme hizi, karot
numunesi randimani ve dolayisi ile metre maliyeti iizerinde dogrudan etkili olmaktadir.

Tektonik yapinin yam sira sedimantolojik olarak kémiir ¢6kelme ortamlarnin genellikle karasal veya gegis
ortamlarinda olmast nedeni ile ince taneli sedimanter kayaglar egemen olmaktadir. Kil, silt ve ¢camur tas1 gibi
litolojilerin  bulunmas1 sondaj ¢amurunun gerek viskozitesi gerekse pH’r iizerinde olumsuz etkiler
yapabilmektedir. Bu nedenle sondajm her asamasinda ¢amur testlerinin periyodik olarak yapilmasi gerek
sartlarin baginda gelmektedir.

Komiir ¢okeliminin ilk evrelerinden baglayarak organik olgunlagma dénemlerinin her asamasinda metan gazi
(CH4) olusumu olagandir. Ekonomik bir deger sunmasina bakilmaksizin 6zellikle komiir zonunun ist
seviyelerinde depolanabilen bu gaz birikimleri asirt basing nedeni ile takim sikismasia dolayisi ile sondajin
terk edilmesine neden olabilmektedir.

Bu tiir olumsuzluklarin &éniine gegilebilmesi amaci ile komiirlii zona yaklasirken ¢amur viskozitesinin
diisiiriilmesi, ilerleme hizinm diigiiriilerek kontrol altinda tutulmast ve kuyu baginda atesli bir faaliyette
bulunulmamasi zorunlu olmalidir.
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fl‘iim bu detaylara dikkat edilerek agilacak sondaja ait tiim jeolojik ve teknik bulgularin raporlara ayrintilar
ile aktarilmasi rezerv hesaplamalarindan baslayip isletmeye kadar uzanan ¢alismalara 151k tutacag kadar
aragtirici ve isletmecileri de son derece rahatlatacaktir.

ABSTRACT

Geological exploration starts by office work and continues by field and laboratory works. If pre-findings
determined by these works which have two dimension are positive, drilling phase will start for third
dimension such depth achive to explorations.

The purpose of drilling phase is not go dowwn to deeper and deeper that was programmed by geological
exploration. Drill holes are opened for geological control and geodinamic evolution of the field.

For these purposes we can classifiy the drills in economically such as copper drill, oil drill or coal drill.

In terms of drilling techniques, each drilling works have similarity features with each other but some
differences are normal because of the subject matter, geological conditions of area, technical personal and
equipment.

Succes is depend on technical personal who are believed that drilling is an important subject. Every well
starts with some risks but that risks are minimized by geological data interpretation. Prospective lithology,
rocks, formations and depth of formations planning and control at the drilling time is very important mission.

Purposes of coal drillings (exploration, reserve or mining) and coal depth depend on only capacity of drilling
machine. Main purpose is to have a continuous core sampling. For coal exploration and mining we use
diamond drilling methods. Because of wire line systems, this method is best Sor core quality and core lenght.

Drilling techniques are very important for coal exploration, especially in our country microtectonic feautures
of formations which depend on structural evolutions at the neotectonic period is most important for drilling
economy. Well drilling problems, which depend on tectonic structure, such a circulation lost, drill bit or pipe
Jamming and drill pipe broken are most effective problem for drilling time, core sampling and drilling
economy.

Depositional environments of coal are generally terrestrial environments and have clay size sediments.
Viscosity and pH of drilling mud is negative effected by lithological types such a claystone, siltstone and
mudstone. Therefore mud tests must be carried out periodically.

Formation of methane during the coalification is common. Coal bed methane is trapped in top of coal seams
with high pressure and effected on drill pipe or bit jamming.

Discourage of these problems have to be taken care of some points such as to light the viscosity of mud, to
slove the drilling speed, and to keep away fire or flammable matters from the well platform, before

approaching the coal level in the well.

All of these previsions, geological and technical data must be written to report. These report will be useful
planning, reserve calculations and mining.
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Yerbilimlerinde sondaj yeraltinda bulunan zenginliklerin, jeolojik yapimin, istifin belirlenmesi ve belirlenen
bu zenginliklerin yeryiiziine ¢ikartilmasi ve/veya diger bazi amaglarla, teknolojik ekipmanlar ve ekip birlesimi
ile yiizeyden itibaren derinlere dogru agilan dar ¢aph derin bir kuyudur. Bu kuyu diisey yonde agilabildigi gibi
amaca yonelik olarak diigeyle ag1 yapacak sekilde (directional) ve belirli bir derinlige kadar diisey daha sonra
diiseyle ag1 yapacak sekilde (deviated) de agilabilir. Yerbilim aragtirmalarinda sondaj arama agamasimin son
evresidir, bundan sonraki evre ise saha gelistirme ve iiretime yonelik sondajli ve yerbilimsel ¢aligmalar
seklinde yiiriitiliir.

Jeotermal amach sondaj

Jeotermal aramalarda sondaj : a) Gradyan, b) Arama (/iiretim), ¢) Uretim, d) Gelistirme, e) Re-enjeksiyon ve
) Gozlem kuyular olarak siniflandinlabilir

Sondajli aramalarda destekleyici ¢aligmalar: 1) Kuyu loglar, 2) Rezervuar ve akifer testleri, 3) Rezervuar
izleme

Jeotermal sondajlar jeoloji, jeokimya, hidrojeokimya, jeofizik ¢alismalar ve degerlendirmeleri yapildiktan
sonra belirlenen lokasyonlarda elde edilen yorumlarm ve kavramsal modelin testi, rezervuar kesfi ve iiretim
amagli olarak yapilir. Jeotermal sondajlarin diger bazi sondajlara gére bir avantaji, uygun sekilde techiz
(donamim yapildig) edildigi taktirde arama sondajimin ayni zamanda iiretim sondaji olabilmesidir.

Gradyan sondajlan sahada yapilacak maliyeti yiiksek derin arama kuyularmin lokasyonunu daha saghkh
belirlemede yardime1 olan, sahada sicaklik dagilimmin yogunlastigi zonlan belirleyen sondajlar olup, sahanin
genel jeolojik yapisina, hedefin boyutuna gére sayisi ve derinligi degisen sondajlardir.

Jeotermal sondajlarin programlanmasi:

Jeotermal amagli yapilnus olan jeolojik, jeokimyasal, hidrojeolojik ve jeofizik etiitlerden elde edilen verilere
gore sondajin a) kuyu derinligi b) litolojik muhtemel logu ve ¢) muhtemel donamim(techiz) plam hazirlanir.
Litolojik logda jeotermal anlamda 6nemli olan parametreler ve yerleri belirlenir. Bunlar 1) ortii kaya
olusturabilecek zonlar, 2) kirik ve iiretim(rezervuar) zonlari, 3) karsilasilabilecek sicakhik degerleri, 3) karot
alacak muhtemel seviyeler, ve sondaj teknigi agisindan ise; 4) yikinti, formasyon akmasi, 5) ¢amur kagagr,
biiyiik bosluk, sisme, ve 6) ani gelis (akiskan, gaz, buhar) yapabilecek zonlar, 7) soguk yeralti suyu girigimi
olabilecek alanlar, 8) kuyuda karsilagilacak akigkanin muhtemel kimyas: ile 9) ani gelis (blow out) ihtimali
olup olmadigidir. Ayrica bu bilgilere dayanarak a) kuyu gapi ve derinlikleri, b) donanim gapi (kapali(casing),
filtreli) ve derinlikleri, c) ¢amur tiirii ve ilave malzemeleri (bentonit, barit, sondaj kopiigii vb.) miktarlar, d)
¢imentolama zonlar ve programi, d) ¢imento tiirii ve miktarn sondaj ameliyesinden sorumlu yetkili tarafindan
belirlenir.
Kuyu delme islemi sirasinda jeotermal amagh olarak ilk yapilacak gozlem
- Baslangi¢ asamasinda gart olmamakla birlikte her m de bir gamur (sondaj sirkiilasyon sivist) girig-
¢ikis sicakliklarmin dlgtimii
- Her m de bir gamurla gelen kayag kirintilart incelenmesi
i. Litolojik tanimlama ve istif olusturma
ii. Alterasyon ve tiirlerini tamimlama
iii. Catlak ve gozenek analizi (gelisip gelismedigi, varsa dolgu minerali)
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iv. Kimyasal, petrografik ve sivi kapanim analizleri igin temsilci $rek alimm

- Her 5 veya 10 m de bir (sondaj ve galismanin 6zelligine bagli olarak) kirmti omeginin karot
arsivine girecek sekilde muhafazas:

- Derinlik arttik¢a kinnti gelis siiresindeki gecikmeler géz oniine alinarak kirmtinin hangi m. yi
karakterize ettigine dair diizeltme yapilmasi

- Camur tuzlulugundaki degisimler

- Camurda renk degigimi

- Camurda viskozite degisimi

- Gamurda gaz, kabarcik vb. olugumlann gézlenmesi ve kaydedilmesi

- Karot alma gerekliliginin tespiti

- Gerekli goriilen seviyelerde well logg aliminm saglanmast

- Blow-out riski gozlemlenir.

Jeotermal sondajlarda well-logging islemi

Kuyu Loglan: Iki nokta arasmda (Kuyu agz1 ve kuyu dibi) fiziksel 6zellikleri (ve farklarini) hakkindaki elde
edilen verileri siirekli bir sekilde elektronik (uyarlanmug kagitlar iizerine grafik olarak) veya manuel olarak
kayit etme olayidir. Cabuk ve ucuz bir yontemdir.

Ana hedefler: 1) Litolojik degisimleri karakterize eden ayirtman zonlar belirlemek, 2) Litoloji tiirleri
hakkinda degerlendirme yapabilmek, 3)Kuyudaki akigkan seviyesini bilmek, 4) Formasyondaki akiskan
basincimi bilmek, 5) Kuyu basi kosullarinin bir fonksiyonu olarak veya enjeksiyon ve iiretim testleri sirasinda
ki basing degisimlerini bilmek,

Kuyudan elde edilecek loglar:

Camur Logu, Litolojik log:

Well logging (Jeofizik Loglar):

Y - Ray (API) ve Spectral gamma ray:

SP (Self-Potansiyel) (mv): Bir akiskan hareketinin olup olmadig:
Yogunluk (g/cm’):
Neutron (kumtagi porosit.) Porozite
Sonik (veya akustik)At(us/ft):

Elektrik log (Resistivity ve conduktivite loglart): Rezervuar olabilecek zon/zonlar.
Kaliper: Kuyu ¢apindaki siireksizlikler.

Sicakhik;termal: Rezervuar zon, soguk zon, 6rtii kaya vb. tespitler

Dipmeter: Tabaka egim 6lger

Tatko: Kuyudaki sapmalan belirler

Kuyu Donanimi;

Ana Hedefler: 1) Kuyudaki gé¢meleri dnlemek, 2) Kuyu agzi ekipmani olusturmak ve tehlikeli gelisleri
onlemek, 3) Uretim kolayhg saglamak, 4) Istenmeyen tiirdeki akigkanlarm (soguk sular) kuyuya girisini ve
formasyonlar arasi etkilesimi engellemek, 5) Biiyiik kagaklarda kagakli zonlan kapatarak kagaklan 6nlemek

Jeotermal Kuyularda Rezervuar Degerlendirmesi i¢in Yapilan Kuyu Tamamlama Testleri: a) Sicaklik logu, b)
Basing Testleri, ¢) Uretim Testleri, d) Gaz Olgiimleri, e) Girigim Testleri, f) Re-Enjeksiyon Testi, g) izleyici
Testleri.

423



59. Tiirkiye Jeoloji Kurultayr Bildiri Ozleri, 20-24 Mart 2006, Ankara

ABSTRACT

To open a drill-hole is last phase of the geological investigations for an undergound resources. After that drill-
holes of production phase are in turn in accordance with the exploration subject such as geothermal, oil.

Type of Geothermal Wells:

a) Temperature gradient holes, b) Exploration holes, ¢) Production holes, d) Development holes, ¢) Re-
injection holes, f) Observation holes

Supplementary works in well: 1) Well logs, 2) Reservoir tests, 3) Reservoir observation
Planning of Geothermal Wells

After scientific works (geology, geochemistry, hydrogeology and geophysics), a conceptual model of the
geothermal system is established. According to this model location of the wells are determined. Main
parameters for the planning of a well: a) depth, b) construction of lithologic sequences, c) construction of
casing and liner that are identified in accordance with conceptual model.

Well-site geology:

The important aspect is re construction of the crossed stratigraphic sequences. Stratigraphic control is very
important for drilling operations (e.g. choice of rock bits and drilling fluids, choice of the depth of the casing
shoe, etc.)

It consists of following operations: 1) Sampling (cuttings and cores) for each m; 2) Preparation of samples for
analyses; 3) Analyses of samples (both chemical, petrographic; 4) Drawing of the stratigraphic column; 5)
Measuring outlet-inlet temperature of circulation mud (or fluid); 6) Test of the changes in mud (bubbling,
viscosity, saltiness)

Well-logging:

Logging: A continuous record of the data as a graph on a special paper about physical changes in between two
points of a well by electronically or manually (for example changes of lithologic formations thorough the
depth,). It is quick and cheep method.

Major Aims:
In order to know the
- formation boundaries
- level of the fluid in the well (by scanning)
- pressure of the formation fluids
- pressure and temperature variations in function of wellhead conditions or during injection
and productive tests
Mud Log, Lithologic Log.
Well-Logs:
v - Ray (API) and Spectral gamma ray:
SP (Self-Potential) (mv):
Density (g/cm’):

Neutron (sand st. porosity.) Porosity

Sonic (or acoustic)At (us/ft):

Electric log (Resistivity and conductivity logs)
Caliper

Temperature (thermal)
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Dip meter
Well — Casing Setting:
Main Aims: 1) To prevent the well collapsing; 2) Well-head construction for variable purposes; 3) To us as a
production devices; 4) To prevent the mixing of undesirable fluid (cold water) income; 5) To decrease the
circulation loss; 6) To produce fluid within a certain depth
Completion Tests in Geothermal Well and Reservoir Evaluation:
Following the drilling operation, well completion, a serious test studies are carried out in order to know the
well-bore and reservoir characteristics. The important data obtained by these tests are temperature, pressure,

and chemistry of fluid, amount of fluid to produce.

The tests are: a) Temperature Logging; b) Pressure Tests; c¢) Production Tests; d) Gas Measurements; d)
Interference Tests; €) Re-Injection Test; f) Tracer Test
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CAGRILI KONUSMA

Modern Wireline Formasyon Test Ekipmanlari ile Reservuar ve Reservuar Akiskanlarimin
Karekterize Edilmesi

Modern Wireline Formation Testers for Reservoir and Fluid Characterizations

Sefer Burhan COSKUN, Baker HUGHES, Ali KOCAK

(074

Wire-line Formasyon Test ekipmam (WFT), formasyon basinci o6lgumleri ve rezervuar akiskam
6reklemelerinde kullamlir. Petrol ve gas reservuarlarinin aragtirma ve gelistirme asamalarinda WFT nin ii¢
ana uygulamasi alani vardir.

Birincisi; Reservuar basinci ve rezervuar derinlige bagli olarak basing degisimini 6lgmek. Bu bilgi diger kuyu
log verileri ile birlikte rezervuar akigkan tiiriinii tanimlamada, degisik akiskan smirlarinin tespitinde ve arama
kuyularinda rezervuar hacminin tespitinde kullanilir. Gelistirilmis sahalardaki basing 6l¢iimleri, rezervuardaki
kompartiman olugsumlari hakkinda énemli bir veri olusturmaktadir.

ikinci olarak; Basing 6lgiim verileri rezervuarlarin basing ve 1s1 kosullarindaki gegirimliligini hespalamasinda
kullanilmaktadir. Modern WFT ekipmanlari, mini ‘Drill Stem Test’i (DST) (=Sondaj Gévde Testi) ve diisey
girisim testleri (VIT) yapabilme olanaklarina sahiptirler. Bu testlerden elde edilen yatay ve diisey gegirimlilik
degerleri, reservuar heterojenligi (siireksizlikleri) ve akigkan birimler arasindaki diisey iliskilerin derecesini
hesaplamada kullanilmaktadir. Modern WFT mikro-gatlak testlerinde de yararl olabilecek kapasitededir. Bu
veriler, kuyu stabilitesi (duraylihg!) tahmininde, sondaj yonii ve hidrolik ¢atlak olusturmada kullamilabilen
gerilim (stres) biiyiikliigii hakkinda 6nemli bilgiler verebilmektedir.

Ugiincii olarak; WFT rezervuar kosullarmda (1s1 ve basing) akiskan émeklemesinde kullamihir. Rezervuardaki
petroliin, gazin ve suyun kizil Gtesine yakin 1sin sogurma spekturum bilgileri, kinlma ve floresan
ozelliklerinden yararlanarak omek izleme ve ahim, sirkiilasyon ¢amuru bulasmasim minumum diizeye
indirerek saglanabilmektedir. Alinan 6meklerin yiizeye ¢ikarildiklart anda rezervuardaki 6zelliklerini
kaybetmemesi i¢in, doygunluk noktasi basincinin {izerinde olmasim sagliyacak teknolojiler kullanilmaktadir.
Veri analiz teknikleri ve ekipman teknolojisindeki yeni gelismeler, normalde PVT (Basmg, hacim, sicaklik)
laboratuar analizlerinden elde edilen akigkanlardaki 6nemli 6zellikleri ve faz davrams parametrelerini, WFT
araciligr ile kuyu dibi analizlerinden elde etmek miimkiin hale gelmistir. Gazin petrole oram1 (GOR), API
gravite, viskozite (akigkanlik), doygunluk basinci ve rezervuar akigkani bilesimi bilgileri ornekleme yapmaya
gerek kalmadan, WFT cihazi kullanilarak akigskanlarin kuyu dibi analizlerinden elde edilebilmektedir.

Bu sunumda WFT ekipmani hakkinda temel olusturan 6z agiklama verilecek ve akim rejimleri géz 6niine
alinarak gegirimlilik hesaplama teknikleri agiklanacaktir. Gegirimlilik = siireksizliklerini (heterojenlik)
degerlendirmek i¢in, mini-DST nin dizayn, uygulama ve analizleri ile WFT ile yapilabilen diisey girisim
testleri analatilacaktir. WFT ile tek fazdaki 6rnekleme teknikleri 1le rezervuar akiskanlarmmn kuyu dibi
analizlerini, Orta Dogu tilkeleri rezervuarlarindan saha 6mekleri ile agiklanacaktir.

ABSTRACT

Wireline Formation Test tools (WFT) are used to measure formation pressures at discrete depth and to obtain
reservoir fluid samples. There are three major applications of WFT during the exploration and development
phases of reservoir managements. Firstly, WET are used to obtain pore pressure and variation of pore
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pressure with reservoir depths. This information in conjunction with other well log data is used to identify
reservoir fluid types, determine the fluid contacts and calculate reservoir volume in exploration wells.

Pressure measurements in a developed field could provide information on the compartmentalization of
reservoirs.

Secondly, pressure measurement data are used to obtain in-situ permeabilities. The new generations of WFT
allow the possibility of obtaining longer pressure testing by performing mini ‘Drill Stem Test’ (DST) and
Vertical Interference Test’ (VIT). Horizontal and vertical permeability obtained from these tests could be
used to evaluate heterogeneity of reservoirs and the degree of vertical communications between the flow
units. Modern WFT is also capable of conducting ‘Micro-Fracture Test’. These tests could provide valuable
information on stress magnitude which would be used in wellbore stability predictions, drilling directions and
hydraulic fracturing.

The third application of the WFT is to collect reservoir fluid samples at in-situ conditions. The near-infrared
absorption spectral information, refractivity and fluorescence characteristics of reservoir oil, gas and water
is used to monitor and collect fluid samples with minimal drilling fluid contamination. Sample tanks could be
over pressurized to ensure the acquired samples would stay above the saturation point pressure when it is
brought up to the surface. The new developments in hardware technology and data analysis techniques also
made WFT to measure significant fluid properties and phase behaviour parameters normally derived from
PTV lab analysis. Gas to Oil Ratio (GOR), API gravity, viscosity, saturation pressure and reservoir Sfluid
composition could be obtained from the analysis of reservoir fluids at in-situ condition using WFT.

In this presentation, a brief explanation on the basic wireline formation test tools will be provided.
Techniques to calculate mobility will be explained with consideration of flow regimes. Design, application
and analysis of mini-DST and vertical interference tests with WFT will be discussed to evaluate the
permeability anisotropy. Techniques to monitor the single phase sampling by WFT and downhole reservoir
fluid characterizations will be explained with field examples from Middle East reservoirs.
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Altiniiziim (Islahiye) Belediyesi i¢in Yapilan Icmesuyu Sondaj Calismalan
Drinking Water Drilling Works for Altiniiziim (Islahiye) Municipality

Kemal AKPINAR

Iller Bankas: Makina Ve Sondaj Daire Baskanlig, Ankara / Tiirkiye
Kakpinar@, libank.gov.tr

0z

Altmiiziim (ISLAHIYE) Belediyesinin igmesuyu ihtiyacimin kargilanmasi i¢in Altiniiziime 6000 m uzakhkta
Islahiye ovasinda tesbit edilen L1 ve L2 nolu kuyular agilarak 1001 tl / sn verimde su 6lgiimii yapilmigtir. Bu
kuyulardan igmesuyu ihtiyacinin temin edilmesi 4 yildan 6nce miimkiin gériilmemektedir. Belediyesinin igme
suyunu karsiladign K&yhizmetlerince agilan kuyularn Agustos ay1 sonunda kurumasi nedeniyle acil igme
suyu probleminin ¢dziilmesi amaci ile Jeolojik ve Hidrojeolojik etiidler yapilarak Belediye igmesuyu isale
hattina 250m uzaklikta, Kéyhizmetleri Haltanli kuyusuna 300m uzaklikta L3 nolu kuyu lokasyonu tesbit
edilmistir. Formasyondan dogan giigliiklere ragmen 85m ilerleme yapilarak 14 Itlsn verimde su 6lgiimii
yapilmistir. Belediyenin L3 nolu kuyuya dalgig pompa monte ederek ¢ikarilan suyu eski isale hattina
baglamasi neticesinde 2 ay gibi ¢ok kisa siirede .Belediyesinin igmesuyu problemi ¢oziilmiistiir.

Anahtar Sozciikler: Formasyondan dogan gii¢liikler, acil igmesuyu ,su verimi.

ABSTRACT

For supplying the drinking water demand of Altniiziim (ISLAHiYE) Municipality L1 and L2 wells were
drilled in Islahiye plain and water was discharged with 100 It /sn yield .1t will not be possible to get water
from these wells up to 4 years later. Because of drying of the wells drilled by (Koyhizmetleri) by which
Municipality supply its drinking water demand to solve the immediate water problem Geological and Hydro
geological research were done and location of L3 well was determined 250m to Municipality conveyance
canal and 300m to (Koyhizmetleri) Haltanli well. In spite of the difficulties sourced from the formation 85m
drilled 14 Itlsn of water was discharged The drinking water problem of Altiniiziim Municipality has been
solved in a very short time like 2 months since the Municipality mounted the plunger pump to L3 well and
connected this well to old conveyance canal.

Keywords: Difficulties sourced from the formation, immediate drinking water, water yield.
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Su ve Jeotermal Sondaj Calismalarinda Formasyon Kaynakh Baz: ilerleme Giicliikleri ve
Coziimlerine Yonelik Yaklasimlar

Approaches on Some Penetration Problems and Their Solutions in Water and
Geothermal Drilling Operations Sourced by Formation

Adil OZDEMIR

Sontek Sondaj Ekipmanlart Ltd. Sti./Ankara
adilozdemir2000@yahoo.com

0z

Sondaj islemine baslamadan 6nce delinecek formasyonlarin 6zellikleri tespit edilmeye caligilmali, yersel
Jeolojik ve jeofizik etiit raporlari incelenmeli, ayni alan igerisinde agilmis olan kuyulara ait bilgiler ve kuyu
agimi sirasinda yasanilan sorunlar dgrenilmeli, sorun yaratabilecek formasyonlarn derinligi ve kalinligi
belirlenerek tedbir alinmalidir. Cikabilecek sorunlara karsi stratejiler belirlenerek caligmalar bu stratejiye
uygun olarak yonlendirilmelidir.

Sondaj ¢alismalarmda, delme asamasina gegmeden énce bir program yapilmamasi, yanls delme yéntemi ve
ckipman segimi, sondaj camuru Gzelliklerine gereken nemin verilmemesi ve degisimlerinin yeterince
kontrol edilmemesi gibi sebeplerden dolayr kuyularda ilerleme zorluklari ortaya ¢ikmaktadir. Bu zorluklarm
asilamamasi kuyularin terk edilmesi boyutuna kadar ulasabilmektedir.

Bu ¢aligmada, sondaj islerinde problem olusturan bazi formasyonlarm kolay ve giivenli bir sekilde delinmesi
i¢in yapilmasi gereken iglemler ele ahnmgtir.

Anahtar Kelimeler: Su Sondaji, Jeotermal Sondaj, ilerleme Giicliikleri

ABSTRACT

The properties of the formations that shall be drilled should be tried to be determined prior to starting the
drilling process. The ground geological and geophysical investigation reports should be reviewed,
information belonging to the wells that were opened in the same area and the problems that occurred during
well drilling should be learnt, and due precautions should be taken by determining the depth and thickness of
the formations that may lead to problems. The strategies against the problems that may arise should be
determined and works should be directed in compliance with said strategies.

The inability to design a program before starting to drilling stage, selecting an incorrect drilling method and
equipment, negligence to pay the necessary attention to the drilling mud and inability to control its changes

sufficiently lead to drilling problems.

In this study the procedures that are required for easy and safe drilling of the formations that create some
problems during drilling are specified.

Keywords: Water Well Drilling, Geothermal Drilling, Drilling Problems
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Yonlendirilebilir Yatay Sondaj Teknolojisi
Horizontal Directional Drilling Technology

Adil OZDEMIR

Gazi Universitesi, Fen Bilimleri Enstitiisii
adilozdemir2000@yahoo.com

0z

Kazisiz teknolojinin yeniliklerinden birisi olan yo6nlendirilebilir yatay sondaj (HDD) yontemi, karayolu,
demiryolu, akarsu, gol vb. gibi engellerin altindan su ve gaz borularmm ayrica kablo désenmesi gibi islerde
en uygun ¢ozlimlerden birisidir. Bu yontemde, polietilen, ¢elik ve betonarme borular kullamlabilmektedir.
HDD makinesi ile (formasyon cinsine bagh olarak) 400 m mesafeye ve 600 mm ¢apa kadar boru
dosenebilmektedir.

HDD yénteminde, 6nce bir pilot delgi yapilir. Matkap (sahip oldugu sekil sayesinde), delgiyi istenen yone
dogru ydnlendirilebilmekte ayrica yerbelirleyici sayesinde istenilen y6nii ve koordinati bulabilmektedir. Tij,
makineden aldigi itme kuvvetini matkaba iletmekte (ayrica, hidrolik pompalarla formasyona basinci
ayarlanms kaydiricr akiskan enjekte edilerek formasyonun siirtiinme direnci yenilmekte) ve béylece sondaj
yaptlmaktadir. Pilot delik tamamlandiktan sonra, matkaba delik genisletici takilarak delikten geriye dogru
cekilmekte ve delik genisletilmektedir. Degisik ¢apta delik genisleticiler takilarak istenilen ¢apa ulasiimakta,
son olarak da delik genisleticiler arkasina boru takilarak ¢ekilmekte ve boylece boru désenmektedir.

Bu galiymada, Y6nlendirilebilir yatay sondaj teknolojisinin kisa bir tanitimi yapihip, kullanim ve tercih
alanlan anlatilmustir.

Anahtar Kelimeler: Sondaj Teknolojisi, Y6nlendirilebilir Yatay Sondaj Yéntemi

ABSTRACT

The Horizontal Directional Drilling(HDD) systems are designed to tay cables or pipes underground in
trench operations, presupposing homogenious, fine or mixed grained grounds the boring system can achieve
lengths up to 400 m and pull diameters up to 600 mm.

Horizontal directional drilling is executed by first performing a pilot bore using a drilling head with an
asymmetric steering area which effects the head to move into any desired direction (whose position is located
by i-Locater). In order to drill straight, the head is set in costant rotation this way neutralizing steering
action as would occur when thrusting the tool forward without rotating it. a drilling fluid pumped forward to
the head is injected in the ground ahead and aside of the drill in order to soften the soil the drilling head is
going to penetrate. After completion of the pilot bore, the drilling head is replaced by back reamers of
various diameters which servet o widen the bore allowing pipes to be pulled in.

In this study, the horizontal directional drilling is briefly introduced and the areas where it is used and
preferred are mentioned.

Keywords: Drilling Technology, Horizontal Directional Drilling Method

430



59. Tiirkiye Jeoloji Kurultay: Bildiri Ozleri, 20-24 Mart 2006, Ankara

CAGRILI KONUSMA

167 Sayih Yeraltisular1 Yasasi Giincel Gergeklere Gore Yeniden Diizenlenmelidir
Groundwater Law with Number of 167 Has to be Rearranged According To Current Realities.
Mahir RUMA
54. Sokak 4/14 Huzur Mahallesi Dikmen/ANKARA, 06450
mehmet_mahir@yahoo.com
0z

167 sayih yasamn giiniin kosullarma cevap vermesi i¢in éncelikle, yeralt suyunun biitgesini olusturacak bir
kanun degisikligi sarttir.

Bu kanun degisikligi ile Yeraltisulari Koruma Kurulu (YERSUKUR) ve bu kurula bagli olarak ¢ahsacak
Yeminli Yeraltisuyu Biirolar1 (YYB) kurularak, biitgenin olugmasi saglanmalidir.

Bugiinkii durumu iyilestirecek projeler, yaptirmlar yeni yeraltisuyu havzalarinin tespiti ve projelendirilmesi
devlet veya 6zel sektére YERSUKUR tarafindan yaptiriimahdir.

YERSUKUR'a bagh olarak ¢alisacak yeminli yeraltisuyu biirolan (YYB) vasttasiyla tiim kuyularm
ruhsatlandirma,  projelendirme, sondaj ve isletme isleriyle  yeraltisuyu gelirleri bu biirolar
kanaliyla, YERSUKUR hesabina yatirtilarak, bir butge olusturulacaktir. Bu biitge ile yeraltisularinm
korunmasi, aragtinlmasi, elestirilmesi, isletilmesi saglikh olabilir.

ABSTRACT

Firstly, it is essential to change a law which will make the groundwater budget because of answering to
conditions of the day.

With this changing of the law, Groundwater Protection Council and Sworn Groundwater Office which
depends on Groundwater Protection Council have to be incorporated. In this way, the budget formation has to
be provided.

The projects and sanctions and findings and projections of new groundwater basins which improve today’s
situation have to be made by government or Protection Council.

License and Project and drilling and management workings of all wells and groundwater incomes will be
deposited in Groundwater Protection Council’s budget by means of the Sworn Groundwater Office depends
on Groundwater Protection Council, a budget will be occured. Protections and searching and development
and management of groundwater can be healthy by means of this budget.
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Karstik Formasyonlarda Yeraltisuyu Sondaj Cahsmalari Sirasinda Cikan Problemler ve
Uygulanms Coziimler

Problems Occurring During the Groundwater Drilling Works in Karstic Formations and
Applied Solves

Kemal AKPINAR

{ller Bankast Makina ve Sondaj Daire Baskanligi, Ankara / Tiirkiye
Kakpinar@ ilbank.gov.tr
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Kiregtaglarinda yapilan igmesuyu sondaj ¢alismalan sirasinda formasyondan dogan giigliikler nedeni ile
ilerleme sirasinda zorluklar goézlenmektedir. Rotari sistem sondaj makinalan ile karstik formasyonlarda
calisilirken sondaj ¢amuru kagagi takim dizisi sikigmalart ve takim dizisi kesmeleri gibi istenmeyen
problemler ¢ok fazla olmaktadir. Cok diisiik ilerleme hizi ile birlikte tahlisiye gerektiren olaylarinda meydana
gelmesi kuyu maliyetlerinin artmasina sebeb olmaktadir. Kireptaslarinda sondaj ¢alismasi yapmak igin
kombine tip sondaj makinalarmm tercih edilmesi gerekir. Ozdere ,Akgalar, Giilzelyurt ,Barla, Egirdir,
Belediyeleri igin yapilan sondaj ¢alismalan sirasinda formasyondan dogan problemlerin ¢6ziimlenmeleri

anlatilacaktir.

Anahtar Kelimeler: Rotari tip sondaj makinasi, kombine tip sondaj makinasi, sondaj ¢amuru kagaklari,
takim dizisi sikigmalar.

ABSTRACT

There are difficulties observed which sourced from the drilling works for drinking water in lime stones.
During working in karstic formations with rotary drilling machines mud leakage breaking and sneering of
system are faced with very low drilling velocity and times. when fishing is needed caused well casts to be
raised it is best to prefer combine type drilling machines in lime stones. The problems sourced from
formations. during drilling works for Ozdere ,Ak¢alar, Giilzelyurt ,Barla, Egirdir Municipalities will be
explained.

Keywords : Rotary type drilling machines, combine type drilling machines, drilling mud leakage squeezing of
the system.
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Agik ocak maden isletmeciliginde, tasocakgiliginda ve insaat endiistrisinde patlatma sondaji ¢alismalarina
gereksinim duyulmaktadir. Delik geometrisi, ¢ap1, boy ve egimi patlatma sondaji gahsmalarimin verimliligini
biiyiik 6lgiide etkilemektedir. Onemli diger etkenler sondaj zamam ve maliyetidir. Sondaj zamanmi ve
maliyetini kabul edilebilir simirlar dahilinde tutabilmek igin sartlara en uygun delme yénteminin ve
donaniminin segilmesi gerekmektedir. Bu nedenle iyi bir se¢imin yapilabilmesi igin isletme asamasma
gegmeden 6nce arazi ve laboratuar ortamlarinda jeomekanik ve delinebilirlik deneylerinin yapilmas: sarttir.
Belirli bir zaman gerektiren bu deneylerin isletmeye parasal bir yiik getirecegi agiktir. Fakat bu galismalardan
elde edilecek verilerden yararlanilarak en uygun delme yontemi ve delici makinanin secilmesi saglanilacak ve
iretim sirasinda gikabilecek sorunlarin dnlenmesi igin yapilacak harcama ve zaman kayiplar1 énlenecektir.

Delme-patlatma ¢alismalarina genellikle delici makina ve delme yontemi segimi ile baslamlmaktadir. Hangi
cins makinadan kag adet segilecegi projenin bitirilme siiresi agisindan olduk¢a 6nem arz etmektedir. Delici
makina ilk yatinm maliyetlerinin yiiksek olmasi segimin énemini daha da artirmaktadir. Yanls bir se¢im,
gereksiz yatirima neden olabilecegi gibi projenin tamamlanmasinmi da geciktirecektir.

Bu ¢aligmada, yeriistii patlatma sondajlarinda kullanilan delme yontemleri ve delici makinalarm kisa bir
tamitimi yapilip, kullanim ve tercih alanlan anlatilmistir. Her delme yénteminin avantaj ve dezavantajlan
siralamp birbirleri ile kiyaslamasi yapilmistir.

Anahtar Kelimeler: Sondaj, Patlatma Sondaji, Delme Yéntemi, Delici Makine

ABSTRACT

Blasthole drilling works are required in the open pit mining, quarrying and in construction industry. Drilling
pattern, diameter, length and direction affect the efficiency of the blasthole drilling works substantially. The
other important factors are the time and cost of drilling. It is essential that the optimum drilling method and
equipment that is most compatible with the conditions should be selected in order to keep the drilling time
and cost at acceptable limits. Therefore, geomechanical and drillability experiments should be carried out in
the field and in laboratory before the operation stage in order to do a good selection. It is obvious that said
experiments that require a certain time period brings monetary loads to the administration. But the optimum
drilling method shall be found and the drilling machine shall be selected by using the data that is obtained
from said experiments and also the potential excessive expenditure and time loss for the problems that occur
during the production stage may thereby be avoided.

The blasthole drilling works are generally started by selecting the drilling machinery and drilling method.
The issues of selecting the type and quantity of the machinery pose substantial importance as for the
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completion time of the project. The high initial investment costs with the drilling machinery further increase
the importance of said selection. An incorrect selection may both lead to unnecessary investment and also
may delay the completion of the project.

In this study, the drilling methods that are used in surface blasthole drilling and drills are briefly introduced
and their utilization and preference areas are mentioned. The advantages and disadvantages of each drilling

method are mentioned and they are compared with each other.

Keywords: Drilling, Blasthole Drilling, Drilling Method, Blasthole Drills
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Matkaplar, kullamlacaklarn formasyonlara gére tasarlanmakta ve simiflandiriimaktadir. Formasyonun tek
eksenli basing dayanimi ve agindinicihigr kullanilacak matkap tipini belirleyen énemli 6zelliklerdir.

Sondajcilikta, ii¢ konili matkaplardan istenilen verimin alinabilmesi i¢in, delinecek formasyonun asindiricilik
ozelliginin ve tek eksenli basing dayanimi degerinin bilinmesi gerekmektedir. Bu 6zelliklerin bilinmesi,
formasyonun delinmesi igin kullamlacak en iyi matkabi segilmesini saglayacaktir. Ciinki, matkap imalatinda
formasyonlarin delinebilirlik 6zellikleri dikkate alinmaktadir.

Bu ¢ahsmada, ii¢ konili sondaj matkaplarmin formasyonun agimdinicihk 6zelligi ve tek eksenli basing
dayanimi degerleri baz alinarak segilebilmesi igin yeni bir segim tablosu gelistirilmistir.

Anahtar Kelimeler: Sondaj, Matkap Sec¢imi, Ug Konili Matkap

ABSTRACT

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

It is essential during drilling that the abrasiveness property of the formation and uniaxial compression
strength value should be known in order to obtain the requested efficiency from the tricone bits. The
knowledge of said properties shall make it possible to select the most efficient bit for drilling of the formation.
Because, the drillability properties of the formations are taken into account during bit manufacturing.

In this study, a new selection table for selecting the tricone drill bits is proposed by considering the
abrasiveness property of the formation and uniaxial compression strength as the basis.

Keywords: Drilling, Bit Selection, Tricone Rock Bit
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Delinebilirlik, matkabin formasyondaki mz (m/dk, cm/dk veya mm/dk) olarak tarif edilebilir. Delme hizim
etkileyen faktor sayisi fazladir. Delinebilirlik tayinlerinde, bu faktorlerden sadece bir tanesi degistirilerek o
faktoriin delme hizi iizerindeki etkisi gozlenir. Delinebilirlik tayininde, farkli formasyonlar igin dlgiilen
degerler kargilagtinlabilir olmali, ayn1 ekipman ve esit sartlar altinda delme hiz1 8l¢iimii yapilmahdur.

Sondaj iglemi, birgok faktérden etkilenen karmagik bir olaydir. Matkap tiirii ve ¢api, donme hizi, baski
kuvveti, tork ve dolasim sivisi kontrol edilebilen parametrelerdir. Diger yandan kayanm fizikomekanik
ozellikleri, jeolojik kosullar ve agindirict mineral oram gibi kontrol edilemeyen faktdrler kaya
delinebilirliginde etkili olmaktadir.

Kaya delinebilirliginde kontrol edilemeyen parametrelerin belirlenmesi (kaya ozelliklerinin), sondaj
caligmasinda kullanilacak delme yéntemi, matkap tiirii, matkap dénme hizi, matkap iizerine uygulanacak yiik
miktari, delme dizisi niteligi, pompa tiirii, dolagim sivist / hava hizi ve hacmi, personel vb. gibi kontrol
edilebilen parametrelerin en iyi sekilde segilebilmesine (tasarim agamasinda) imkan vermektedir. Delme
hizlarmm tahmini ise, mali portrenin g¢ikartilmasinda ve sondaj ¢aligma siirelerinin planlanmasinda
kullanilabilecektir.

Bu caligmada, kayalarm delinebilirligini belirleme yontemleri ve delme hizi iizerine gelistirilmis olan
kuramlarin karsilagtirmali bir incelemesi yapilmistir.

Anahtar Kelimeler: Sondaj, Delinebilirlik, Delme Hizi Tahmini

ABSTRACT

Drillability may be defined as the penetration rate of the bit within the formation (as m/min, cm/min or
mm/min). The number of factors that affect penetration rate are numerous. During determination of
drillability, the values that are measured for different formations should be comparable with each other; the
penetration rate should be measured by using the same equipment and under similar conditions.

The drilling process is a complex phenomenon that is affected by several factors. Bit type and bit diameter, bit
rotation, torque and circulation fluid are the parameters that are controllable. On the other hand such
uncontrollable parameters including the physical and mechanical properties of the rock, geological
conditions and abrasive mineral proportion are also effective during drillability of rocks.

The determination of uncontrollable properties during rock drillability (rock properties), makes it possible to

select the controllable parameters such as the drilling method that shall be used during drilling, bit type, bid
rotation, bit load, drill string properties, pump type, drilling fluid/air velocity and volume, personnel
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optimally during their project preparation stage. The prediction of drilling rates may be used for the
calculation of financial portraits and the planning of the duration of drilling work.

In this study, a comparative review of the theories that are developed on the methods Jfor determining the
drillability of rocks and drilling rate is done.

Keywoards: Drilling, Drillability, Prediction of Penetration Rate
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Pasif uzaktan algilama, foton ve yiizey malzemesi arasindaki iligkiye dayamr. Farkli nesneler farkli dalga
boylarinda farkh yansima 6zellikleri gosterir. Bu 6zellik sayesinde cisimleri birbirlerinden ayirt etmek hatta
tanimlamak miimkiindiir. Dalga boyu aralik sayismin artmasma bagh olarak tanimlama ve ayirt etme
kapasitesi yiikselmektedir. Hiperspektral goriintiileme, spektral araligi 10 nm den kiigiik olan yiiz veya yiizden
¢ok mekansal verinin, siireklilik igeren ardigik dalga boyularindan elde edilmesiyle olusur. Hiperspektral
goriintiiler uydu ya da ugak tizerine yerlestirilmis algilayicilardan elde edilebilir.

Mineral ve mineral gruplarini ayirt edebilmek igin, yiiksek spektral ¢oziiniirliiklii goriintiiye ihtiyag duyulur.
Dar arahikli spektral kanal sayisi arttikga, mekansal ya da spektral analizler kullanilarak mineraller
tammlanabilir. Hiperspektral goriintiileme, daha 6nce haritalanmamis alanlarin lmzh ve detayh olarak jeoloji
haritalarmin tiretilmesini veya mevcut jeoloji haritalarmim revize edilmesini saglayan gii¢lii bir aractir.

Hiperspektral goriintiiler yardimiyla yapilan mineral tayini analizlerinde kargilasilan ve asilmasi gereken en
onemli sorun ise atmosferik diizeltmedir. Atmosferdeki oksijen, su buhart ve karbondioksit gibi gazlar
hiperspektral goriintiilerin bazi bantlarinda veriyi etkilemekte ve elde edilen gériintii istenilen nitelikte
olamamaktadir. Bu sebeple hiperspektral gériintii analizlerinin ilk ve en énemli par¢asim atmosferik diizeltme
yontemleri olusturur. Bu konuda gelistirilmis bir ¢ok yontem olmasma ragmen halen bu yontemlerin yetersiz
kaldig1 g6zlenmekte ve yeni atmosferik diizeltme yontemleri gelistirilmesine ihtiyag duyulmaktadir.

Hiperspektral goriintiilemede mineral ayirt etme igin 6zellikle elektromanyetik spektrumun 0.7 — 2.5 um
arah@ kullanilmaktadir. Mineral ayirt etmede minerallerin kimyasal 6zelliklerinden ve kristal yapilarindan
kaynaklanan farkhiliklar yansima spektrometresinde farkh grafik egrileri olarak gézlenir. Bu yansima
grafikleri herbir mineral igin farklilik gosterir. Mineraller i¢in genellikle sogurma degerleri ayirt etmede kilit
rol oynarlar. Diger goriintii islemlerinde oldugu gibi hiperspektral goriintii islemede de kabul edilmis tek bir
yontem yoktur. Birgok aragtirmaci, yansima spektroskopisinin sogrulma egrisine karsilik gelen kisimlara ait
derinlik, dalga boyu, sekil ve asimetri 6zelliklerinden yararlanarak mineral ayirt etme yontemini kullannugtir.

Hiperspektral gériintii analizlerinde bir bagka yaklasim da spektral yansima 6zelliklerinin tamammm
inceleyerek mineralleri ayirt etme yontemidir ki bu yontemde belirlenecek ya da aranacak minerale ait
laboratuar veya arazi spektrometresi ile elde edilen spektral yansima degerlerinin goriintiiye ait spektral
degerleri ile karsilastinlmasi temeline dayanir. Burada spektral dalga boyuna karsilik gelen degerler birebir
karsilastinlarak uygun tutarlihk elde edilmeye ¢aligilir ve elde edilen sonuca gore mineral tayini yapihr.

Hiperspektral goriintii analizleri, goriintii ve uydu teknolojilerindeki gelismelere paralel olarak gelismeye

devam etmektedir. Mevcut analiz tekniklerindeki yetersizlikler bu alandaki ¢aligmalarin ve ilginin artmasiyla
giderilecektir.
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ABSTRACT

Passive remote sensing is based on relationship between photons and surface materials. Owing to this
Jeature, it is possible to differentiate the objects from each other. The more wavelength range exist, the more
successful the generated results. Hyperspectral imaging is made up of an hundred or more than an hundred
continuous and sequential spatial data that have smaller spectral range less than 10 nm. These images can be
obtained by the sensors that are placed on the satellite or airplane.

In order to differentiate the minerals or mineral groups, high resolution spectral images are needed. If the
number of spectral channels with narrow ranges increases, then the minerals can be identified using the
spatial or spectral analyses. Hyperspectral imaging is a strong tool that provides fast and detailed geological
map generation for unmapped areas or revision of existing geological maps.

The most important problem which is encountered and should be exceeded during mineral discrimination
using hyperspectral image analyses is atmospheric correction. The gases in the atmosphere such as oxygen,
water-vapor and carbon-dioxide effects the data for some bands of the hyperspectral images and therefore the
acquired images can not be in the form of desired quality. For that reason, atmospheric correction methods
constitute the first and most important part of the hyperspectral imaging analyses. Although there are lots of
methods about this subject, it is observed that these methods are inadequate and generation of new
atmospheric correction methods is required.

In hyperspectral imaging for the differentiation of minerals especially 0.7 — 2.5 um ranges of the
electromagnetic spectrum are used. During the mineral discrimination, the differences caused by the
chemical characteristics and crystal structures observed as different graphic curvatures on the reflection
spectrometer. These reflection curves indicate difference for each mineral. Usually the absorption values
plays the key role for the minerals. There is no only valid unique technique for the hyperspectral image
processing as is in the other image processings. Many researchers, such as Clark, Swayze ve Van Der Meer
used mineral differentiation method with the aid of the depth, wavelength, shape and assymetry that
corresponds to absorption portion of the reflection stereoscopy curve.

Another approach for hyperspectral image processing is the differentiation of the minerals by analyzing the
whole spectral reflection curve features and this method is based on the comparison between the spectral
reflection values of the mineral and the values of the obtained laboratory or field spectrometer. In this
technique, each corresponding wavelength of spectral reflectance values are compared for the best
consistency and mineral determination is performed according to the obtained result.

Hyperspectral image analyses has been continue to improve owing to the innovations on image and satellite
technologies. Deficiencies in existing analysis techniques will be eliminated by the increase of the studies and
the interest on this subject.

Different materials have different reflectance on different wavelength regions. In order to differentiate
minerals and mineral groups, high spectral resolution is needed. If the number of spectral channels increases,
then the minerals can be identified and analyzed in a spatial context. On this field, one of the image data is
the Hyperion. Hyperion image has 220 spectral channels in a range between 400 nm and 2500 nm. There is
no unique acceptable method in literature. During the study, new approach will be developed and existing
methods will be tested for mineral mapping around central Anatolia. The obtained results will be checked
using the field spectra. Then the method will be modified according to obtained results.
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Giintimiizde, Sayisal Yiikseklik Modelleri (SYM) gevresel yer bilimleri galismalarmda etkin bir ara¢ olarak
kullanilmaktadir. Ancak, yeryiiziinde bazi bélgere ait detay olgekte (>1:50,000) topografik haritalara ve
dolayisiyla SYM verilerine ulagilamaktadir. Yeryuvari iizerinde herhangi bir bolgeye ait, elde edilmesi
miimkiin olan SRTM (Shuttle Radar Terrain Mission) verisinin ise gevresel yer bilimleri ¢alismalarinda
alansal ¢oziiniirliigii yetersiz kalmaktadir. Buna karsilik, daha detay (>1 :50,000) ve maliyeti yiiksek olmayan
ASTER Level 3A (L3A) verisi bu kapsamda kullanilabilmektedir. Ancak, ASTER L3A verisinde bulunan
goreceli SYM verisi topografik haritalardan elde edilen SYM verileri referans ahndiginda, ii¢ eksende (x, y ve
z) belirli oranlarda geometrik hatalar sunmaktadir. Bu ¢alismada, sézii edilen geometrik hatalardan yatay
yeryiizeyi lizerinde gerceklesen varyasyonlarin indirgenmesine yénelik bir yaklasim onerilmektedir. Bu
amagla, Merer havzasina (Bati Karadeniz Bélgesi) ait, ASTER L3A ve 10 m kontur arahkli 1/25,000 Sleekli
topografik haritalardan elde edilen sayisal arazi modelleri kullamlmustir. Alansal ¢éziiniirliikleri 30x30m
olarak diizenlenen SYM’ler iizerinde D8 algoritmast uygulanarak, her iki modele ait drenaj ag
olusturulmustur. Elde edilen drenaj aglan iizerinde 24 adet kontrol noktasi belirlenmis ve secilen kontrol
noktalarma bagl olarak “x” ve “y” yénleri boyunca gergeklesen kayma miktarlan kayma dogrultulan dikkate
almarak dlgiilmiistiir. Bileske kayma vektorii, 334 yéniinde 109 m olarak hesaplanmustir. Hesaplanan bilegke
vektér kullamlarak, ASTER L3A verisinden elde edilen SYM’ye geometrik diizeltme uygulanmistir. Yapilan
diizeltmeye iliskin hassasiyetin kontrol edilmesi amaciyla, ¢alisma kapsaminda ayrica performans analizleri
gergeklestirilmistir. Bu kapsamda, farkli alansal ¢éziiniirliikler dikkate alimarak, referans SYM’den elde edilen
drenaj agina zonlama uygulanmug ve her bir alansal ¢éziiniirliigiin dikkate almmasi kosulunda, ilgili zon
ierisinde kalan ASTER L3A’ya ait SYM’den elde edilen drenaj aginin yiizdesi hesaplanmistir. Burada
hesaplanan yiizde degeri, gergeklestirilen geometrik diizeltmenin performans gostergesi  olarak
degerlendirilmistir. Buna gore, 20x20m ile 70x70m alansal ¢oziiniirlik arahginda, onerilen geometrik
diizeltme mevcut geometrik hata iizerinde yaklasitk % 22 iyilesme saglarken, 70x70m alansal
¢oziinlirliigiinden sonra SYM’ler arasindaki geometrik farkin 6nemi ortadan kalkmaktadir.

Anahtar kelimeler: Cevresel yer bilimleri; ASTER L3A, Sayisal arazi modeli, Drenaj ag1, Merer havzasi
(Bat1 Karadeniz Bolgesi)

ABSTRACT

Nowadays, Digital Elevation Models (DEM) are used as an effective tool in environmental geosciences.
However, topographical maps of some regions on the earth surface are not available in detailed scale (>1:50
000). The available SRTM (Shuttle Radar Terrain Mission) data on the earth surface is insufficient for
environmental geosciences owing to its spatial resolution. Notwithstanding, the higher resolution and not so
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expensive data, ASTER Level 34 (L34) can be used for this purpose. Nevertheless, according to the DEM
generated from topographic data, relative DEM data in ASTER L3A presents some geometrical errors in
three dimensions (x, y, and z). In this study, an approach is proposed to decrease the planimetric errors
occurred on the earth surface in ASTER L3A DEM. For this purpose, ASTER L34 data and 1:25 000 scaled
DEM derived from the topographic maps with 10m contour interval of Merer catchment (West Black Sea
Region) were used. Spatial resolutions were arranged as 30x30m. To extract the drainage networks, D8
algorithms were applied on DEMs. Total 24 control points were selected on the obtained drainage networks
and the amounts of shifting between DEMs were measured on x and y directions with respect to these control
points. The resultant/composite shifting vector was computed as direction of 334" and distance of 109m. The
computed vector was used for the geometric correction of DEM derived from ASTER L34 data. In order to
check the sensitivity of this geometric correction, some performance analyses were also carried out. In this
respect, considering different spatial resolutions, buffer analyses were applied to reference DEM. Percentile
of the drainage network which is included in the related buffer zone of reference DEM is computed. In this
study, computed percentage values indicate the performance of the geometric correction. According to the
performance evaluations, while between 20x20m and 70x70m spatial resolutions proposed geometric
correction maintains approximately 22 % better results, there is no significant difference above 70x70m
spatial resolution between reference and ASTER L34 DEM.

Keywords: Environmental geosciences;, ASTER L3A; Digital elevation model; Drainage network; Merer
catchment (West Black Sea Region)
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Miihendislik Jeolojisi Haritalarimin Cografi Bilgi Sistemleri Kullamlarak Hazirlanmasi
(Eskisehir Ornegi)

Preparation of Engineering Geology Map by Using Geographic Information System
(Eskisehir Example)
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Diizenli bir kentlesme ve giivenilir yapilagma igin, imar planlarinm hazirlanmasindan énce, sahanin yapilasma
agisindan uygunluk derecesinin arastirldigi jeolojik ve jeoteknik etiitlerin yapilmasi gereklidir. Bu etiitlere
bagl olarak miihendislik jeolojisi haritalari hazirlanir. Eskisehir’in cografi konumunun Tiirkiye Deprem
Bélgeleri Haritasindan da gériilebilecegi gibi I1. Bslgede bulundugu ve gegmis yillarda 6.4 biiyiikligiinde bir
deprem yasamasi nedeni ile depremselliginin yiiksek oldugu bilinmektedir. Miihendislik jeolojisi haritasmin
igerigi, haritanin hangi amagla yapildigina baghdir. Bu ¢aliymada, Eskisehir’i etkileyebilecegi diigtiniilen
depremler gozoniinde bulundurularak miihendislik jeolojisi haritasi hazirlannustir.

Sismik risk ¢ahigmalan; bolgesel tehlike analizleri, yerel tehlike analizleri ve bélgeyi temsil edebilecek
dogrulukta jeolojik, jeoteknik ve jeofizik aragtirmalan igerir. Bu calismada; zemin sondaji, SCPT (Sismik
Konik Penetrasyon Testi), arazi ¢alismalari ve laboratuar deneylerinden elde edilen sonuglar Cografi Bilgi
Sistemi (CBS) yardim ile yorumlamistir. Zemin ¢alismalarimdan elde edilen verilerin ve analizlerin
degerlendirilmesinde, 2-Boyutlu CBS yerine 3-Boyutlu CBS’nin kullanilmasi daha gergek¢i sorgulama
yapabilme olanag: saglar. Bu yiizden tiim zemin verileri, bilgisayar ortaminda 3-boyutlu CBS yénteminde
kullanilacak sekilde diizenlenmis ve modellenmistir. Cahsma sonucunda olusturulan haritalar, jeoloji haritasi,
zemin tane boyutu dagilim haritasi, zemin tiiriine gdre harita, yeraltisu seviyesi haritasi, Ng, verileri haritalari,
makaslama hiz1 (V) haritasi ve sivilagma potansiyeli haritalaridir. Degisik konulu bu haritalar ve elde edilen
veriler kullanilarak, Eskisehir yerlesim yerinin deprem ve zemin 6zelliklerini esas alan Miihendislik Jeolojisi
Haritas1  olusturulmugstur. Bu haritalar yorumlanarak, deprem riski olan ve olmayan yerler
belirlenebilmektedir.

ABSTRACT

Geological and geotechnical researches and studies must be done before the preparation of construction
plans of urban area. Engineering Maps are prepared depending on these kinds of researches and studies. It is
known the seismic activity of Eskisehir is high so that Eskisehir is located in the zone 2 of Turkish earthquake
zonation map and was hit by an earthquake of 6.4 magnitude in the past. The content of engineering geology
map depends on the purpose of the map. For this reason, engineering geology map of Eskisehir was prepared
according to the earthquake risk that could affect the area.

Seismic risk studies include regional hazard analysis, local hazard analysis and geological and geophysical
studies with representative accuracy. In this study data obtained from ground drilling investigations, Seismic
Cone Penetration Test (SCPT), terrain investigations and laboratory experiments are compiled by means of
Geographic Information System (GIS) technology. Utilization from 3-dimensional GIS, instead of 2-
dimensional in this stage by using drilling data and analyzing them gives more reliable results. For this
reason all soil data was compiled to be used in 3-dimentional GIS method and modeled. Geology map, soil
grain size distribution map, soil type map, groundwater table map, Ny data map, shear wave velocity (V)
map and liquefaction potential map was prepared. Engineering geology map which was based on seismic risk
and soil properties of Eskisehir settlement area was prepared by using these supplementary maps and the
data obtained. Interpretation of these results, the areas with high and low seismic risk of Eskisehir settlement
area could be determined.
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Granitoidik Kayaclarin Alterasyon Uriinleri Uzerinde Landsat 7 Etm+ Verileri Kullamilarak
Yapilan Crosta Teknikleri Uygulamasi: Dogu Toros Kusaginda Bir Uygulama (GD Tiirkiye)

Crosta Techniques Applications for Alteration Products of the Granitoidic Rocks Using
Landsat 7 Etm+ Data; Case Study from Eastern Taurite Belt ( SE Turkey)
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Bu ¢alismanin amaci granitoidik kayaglarin alterasyon iiriinlerinin CBS-UA teknikleri ile tanimlanmasi
lizerine oOzellikle odaklanmistir. Dogu Toroslardaki Malatya —Elazig bélgesinde, Kitasal garpisma ve
plakalarin  birlesmesi sonucu genis yayihmli bir magmatizma olusmustur. Calisma alanindaki
magmatizmanin gelisimi Basil ve Bilasertepe kompleksleri olarak iki alt guruba aynlabilir. Petrografik
caligmalara ve tam-kaya kimyasal analizlere dayanilarak, Baskil granitoidleri, kuars diyorit,

kuvarsmonzodiyorit ve tonalit, Bilasertepe granitoidleri, granodiorite ve tonalit olarak smiflanmistir. Baskil
granitoidleri peraluminali karakterde iken Bilasertepe granitoidlerinin metaaliiminali oldugu belirlenmistir.

Crosta tekniginin, hidroksil ve demiroksit minerallerince zengin altere bolgeleri 6n plana cikararak,
tammlanmalarinda ¢ok yardimer oldugu goriilmiistiir. Crosta teknigi 4 ve 6 band kullanilarak uygulanmis ve
demiroksitce ve hidroksil minerallerince zengin alanlann tammlanmasi saglanmistir. Ancak, degisik siddette
alterasyona ugrams bolgelerin tanimlanmasinda, Landsat 7TETM+ ‘in 6 bandinin birden kullanilmasmin daha
yararl oldugu gériilmiistiir. Crosta tekniginin kullanilmasinin, sadece demir oksit ve hidroksil minerallerince
zengin altere bolgelerin tanimlanmasinda degil, degisik yaslh kayak guruplarin tanimlanmasinda da oldukga
yararlt oldugu belirlenmigtir

Anahtar Kelimeler: Crosta, alterasyon, UA-CBS, Landsat 7 ETM+

ABSTRACT

The present study particularly focusses on determination of alteration products of the granitoid associations
by GIS-RS techniques. Widespread magmatism has occurred in the Malatya-Elazig area of the eastern
Tauride belt as a consequence of plate convergence and continental collision. The development of magmatism
in the study area can be subdivided into two separate phases, the Baskil and Bilaser Tepe complexes. Based
on petrographic and bulk-rock geochemical data, the Baskil granitoids are classified as Q-diorite, Q-
monzodiorite and tonalite, whereas the Bilaser Tepe granitoids are granodiorite and tonalite. Both the Baskil
and Bilaser Tepe granitoids have peraluminous and metaluminous compositions.

Crosta method was found very helpful for enhancing the altered areas with hydroxyl and iron oxide minerals.
Crosta method was applied on 4 and 6 bands. The areas with iron oxide and hydroxyl minerals are enhanced
by this method. However, the areas with low to higher grade of alteration are enhanced by using six bands of
Landsat 7 ETM + data. It can be concluded that Crosta techniques can be used as a very reliable method for
enhancing not only the hydrothermally altered areas, but also determination of the different aged rock groups
in the study area.

Keywords: Crosta , alteration, RS- GIS, Landsat 7 ETM+
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Yer Radar1 (GPR) Yéntemi ile Bir Mermer Ocagindaki Kahnhklari ve
Siireksizlikleri Goriintiileme

Photographing the Thichnesses and Discontinuities of A Marble Quarry with
Ground Penetrating Radar (GPR) Method
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Yer radart (GPR) yontemi, borehole verisi olmaksizin herhangi bir kayacn siireksizliklerinin belirlenmesinde
kullanilabilen yeni elektromanyetik jeofizik yontemdir. Yéntem 2B ve paralel 2B profil verilerinin 3B
gosterimi detayh ve hizh bir sekilde yeralt: gériintiisiinii vermektedir. Yéntem gevreye zarar vermeden gok
kolay uygulanabilir.

Bu ¢aligmanin amact mermer isletmeciligini gelistirmek igin bir mermer ocagindaki siireksizlikleri ve tabaka
kalinliklarmi gériintiilemektir. Bu amagla GPR yontemi Ankara’nin Polath ilgesi Ilica kdyiinde bir mermer
tabakasindaki kiriklar ve bosluklar derinlige gore belirleme ve haritalamada basar ile uygulandi.Cahsma
alam geng karasal karbonat kayaglan tarafindan olusmus ve baslica kalsit, aragonit ve eser miktarda kuvars ve
kalsedon igermektedir. Karbonat kayaglar yersel olarak gen¢ gevsek dokulu birim tarafindan rtiilmektedir.
Mikroskop altinda sparitik dokuda olup masif yapr sergilemektedir. Kilcal ¢atlaklar ve kristalize kalsitler
tarafindan doldurulmus ve herhangi bir yénelim géstermemektedirler.

Bir profile ait GPR zaman-uzaklik kaydi bazi veri-islem adimlar uygulandiktan sonra yakinyiizey yeri¢inin
2B goriintiisii olarak degerlendirilebilir. Burada yatay eksen profil boyunca uzaklikve diisey eksen yericine
gonderilen radar dalgasinin gidig-gelis zamamdir. Eger ortammn hizit belirlenebilirse gidis-gelis zamam
derinlige doniistiiriilebilir. Caligma bélgesinin 3B radar veri goriintiilemesi paralel 2B profillerin
birlestirilmesi ile elde edilir (Kadioglu, 2003; Kadioglu ve Daniels, 2002; 2004). GPR yénteminin fay ve kink
belirleme amagh kullanimi literatiirde genis bir sekilde yerini almistir Grandjean and Gourry, 1996;
Grasmueck, 1996; Green et al., 2003; Kadioglu and Kadioglu, 2004; Aldas ve dig., 2005).

Bu ¢alismada, GPR 6lgiimlerinde RAMAC CU II sistem ve 250 MHz kapal anten kullanildi. Calisma alam
100x50 m olan diizgiin bir platformdu. Burada 5m araliklarla birbirine paralel, 50 m uzunlukta 21 profil
dlglimii alindi. Her bir profilde 6lgiim araligi 0.1 m ve her bir izdeki zaman 6lgiim arahg 0.397 ns olarak
ahndi. 2B verinin islenmesinde ReflexW v.3.5 program kullamldi. Derinlige gore profillerdeki siireksizlikleri
iliskilendirmek amaciyla paralel 2B profiller siralanarak 3B gériintiileme yapild.

2B ve 3B goriintiileme sonuglarina gére karbonat kayaglarinda ii¢ farkli seviye tespit edilmistir. Birinci ince
seviye genellikle bol bosluklu ve altere olmug ve ayrigmis boliimii olugturmaktadir. Orta seviye ise daha az
bosluklu olup ve genellikle ikinci kalsit ve aragonitler tarafindan doldurulmugtur. Taban seviye ise iist seviye
ile benzerlik gostermektedir. Ancak bogluklar kil mineralleri tarafindan doldurulmustur. 1.6 m kalinhginda
olan bu karbonat kayaglan tiretilebilir niteliktedir. Ancak bazi kisimlarda 6zellikle 16. profilden sonra kalinlik
1.2 m ye diigmektedir. Bunun yaninda kayaglar iizerinde gozlenen diizensiz kink ve g¢atlaklar mermer
isletimini olumsuz bir sekilde etkileyebilir (Sekil 1 ve 2).
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ABSTRACT

Ground Penetrating Radar (GPR) Method, is a new electromagnetic geophysical method which can be used
to be to find out the discontinuity of underground without using borehole data. The method is non-destructive
and quickly provides a detailed image of the subsurface with 2D and 3D visualization of parallel 2D profiles.

The purpose of this investigation is to finger out the discontinuities and the thicknesses of the layer of a
marble quarry in order to improve quarry management. GPR method was successfully applied to detect and
map fractures and cavities in a marble layer according to depth in Ankara City Polatlh Town at llica Village.
The research area represents young carbonate rocks and mainly composed of calcite, aragonite with rare
amount of quartz and calcedone including some cavities with different sizes in deferent levels. The carbonate
rocks are locally covered by young decomposed deposits. The rock has sparitic texture under the microscope
with mono mineral in composition. The micro fractures replaced by recrystallized calcite without any
lineation.

GPR time-distance record which belongs to a profile can be viewed a 2D pseudo-image of the near surface
earth after some processing steps, with the horizontal axis the distance along the profile, and the vertical axis
being the two-way travel time of the radar wave. The two way travel time can be converted to depth, if
velocity of the medium is determined. 3D block views of the GPR data are constructed from several parallel
profiles (Kadoglu, 2003; Kadioglu and Daniels, 2002, 2004).

The usage of the GPR method has been present extensively for fault and fracture imaging (Grandjean and
Gourry, 1996; Grasmueck, 1996, Green et al., 2003; Kadioglu and Kadioglu, 2004; Aldas et al., 2005).

In this study, the instrument used in the GPR measurements for data gathering was RAMAC CU II system
with 250 MHz shielded antenna. The study area was a horizontal platform with a size of 100X50 m. 21
profiles, which were spaced 5 m apart, were established as parallel. Length of the profiles was 50 m. Trace
measurement spacing was 0.1 m and time sampling interval 0.397 ns per trace on each profile. Data
processing was performed in the programs called ReflexW version 3.5 on the parallel 2D profiles. 3D
visualization was constructed by a series of parallel profiles to correlate discontinuities signatures from each
profile according to the depth.

Three levels, according to the 2D and 3D GPR data visualization results, have been determined in the
carbonate rock. The first thin level mostly represents the altered and partly decomposed parts with
abundance of cavities. The middle level has less cavities and mostly replacement by secondary calcite and
aragonite. The bottom level is similar to the upper levels but their cavities mostly occupied by clay minerals.
1.6 m thicknesses of the carbonate rocks can be yield for the marble production However, this thicknes
reduces to 1.2 m after profile 16. In addition uncontrolled directions of cracks and fructures may take as a
negative view for this production in all the investigated area (Figurel. and 2.).
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Sekil 1. Birinci profiling 2B GPR kesiti. Beyaz ¢izgi ve eliptik kapanimlar sirasiyla kiriklan ve bosluklan
gostermektedir.

Figure 1. The 2D GPR section of the first profile. White lines and elliptic circles indicate the Sfractures and
the cavities respectively.
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Sekil 2. 10 ns (0.4 m derinlik) de yiizeylenmis 21 profil verisinin 3B blok goriintiisii.

Figure 2. The 3D block views of the data of the 21 profiles started at time 10 ns (0.4m depth).
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Nikel ve Manyezit Olusumlarinin SRTM ve Ikonos Uydu Verileri ile Incelenmesi:
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Hidrotermal liging ile olusan mineral zenginlesmelerinde tektonik hatlar ¢ok 6nemlidir. Mineral
yataklanmalart genellikle bu hatlar tarafindan control edilmektedir. Bu ¢alismanin amac1 ,yiiksek ¢oziiniirliige
sahip ikonos uydu verileri ile SRTM verilerinin, nikel ve manyezit yataklarin yerlerinin belirlenmesindeki
dnemlerini gdstermektir. Biitiin ¢ahsmalar Arc GIS 8.2, TNT Mips 6.4 ve Global Mapper 6.0 ortamlarinda
yapilmigtir. Cesitli band kombinasyonlari, contrast zenginlestirme teknikleri, dekorelasyon germesi ve birincil
bilesen analizleri yapilmigtir. Bunlara ek olarak,galigma alaninin baki ve egim haritalar1 yapilarak bilinen
yataklarm yerleri ile birlikte CBS ortammda tartisilmigtir. Calisma alamim ve yataklarm yerlerini daha iyi
anlamak i¢in SRTM ortaminda bazi ii¢ boyutlu gériintiiler hazirlanmigtir. Biitiin bilinen mineral yataklart ve
zenginlesme yerleri, jeolojik, petrografik ve jeokimyasal olarak control edilmis ve karsilastirmalar yapilmistir.
Calisma sonunda manyezit ve nikel i¢in yataklanma modelleri gizilerek muhtemel yataklanma alanlan tavsiye
edilmistir.

Anahtar kelimeler: SRTM, Ikonos, hidrotermal li¢ing, nikel, manyezit

ABSTRACT

Tectonic lines are very important for hydrothermally leached mineral deposits-enrichments. Location of the
deposits are generally controlled by these lines. The aim of this study to show the importance of high
resolution Tkonos satellite images and SRTM data for locating nickel and magnesite deposits. All processes
were performed in Arc GIS 8.2, TNT Mips 6.4 and Global Mapper 6.0 enviroments. Various band
combinations, contrast enhancement techniques, decorrelation streching and PCA analysis were done.
Additionally, aspect and slope maps of the area were prepared and discussed with the location of the
deposits in GIS environment. Some 3D views were prepared in SRTM environment in order to understand the
study area and the location of the deposits more clearly. All of the known deposits were checked and
comparison made by classical geological, petrographical and geochemical methods. Deposition models of the
magnesite and nickel minerals were sketched out and possible deposition areas were suggested as a results of
this study.

Keywords: SRTM, Tkonos, hydrothermal leaching, nickel, magnesite
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Landsat 5STM Uydu Gériintiileri Kullamilarak Ulukisla Havzasindaki Dayk Kompleksinin
Dagihmimin Belirlenmesi

Determination of Distribution of the Dyke Complex in the Ulukisla Basin with Using A Landsat
5TM Satellite Images
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Ulukisla havzasi Torid-Anatolit platformu iizerinde geligmis en Snemli I¢ Anadolu havzalardan birisidir.
Havza Nigde-Kirsehir Metamorfik Masifi ve Bolkar Karbonat Platformu iizerinde gelismistir. Bunlara ek
olarak, havza Ust Kretase yash Alihoca Ofiyoliti, Ust Kretase-Orta Eosen yash Ulukisla Formasyonu
volkano-sedimanter istifi ve Orta-Ust Eosen yasl dayk kompleksini igermektedir (Kurt, 2004).

Dayklarin bozunmasi, yogun bitki 6rtiisii ve inceleme alanmm biitiin kisimlarina kolayca ulagmay: saglayacak
yol aginin olmayisi dayklarin saghikli bir sekilde haritalanmasimi engellemektedir. Bu eksikligi giderebilmek
ve Ulukisla havzasinda bulunan monzonitik, diyoritik ve trakitik dayklarin kesin smirlarmin belirlenmesi
amactyla, 176 / 34 yériinge satirl Landsat 5TM uydu gériintiisii kullamlmistir. Gériintiiye once spektral
zenginlestirme iglemi uygulanmis daha sonra dekorelasyon germesi ve krosta teknigi kullanilarak segenekli
temel bilesenler analizi yapilmistir. Magmatik kayaclarin uzaktan algilama yontemleri kullamlarak
haritalanmasinda, bu birimlerin bozunmasi sonucu olusan mineral bilesimleri yaygin olarak kullanilmaktadir
(Abrams ve dig., 1983; Nalbant ve Alptekin, 1995). Bu iglemlere ek olarak, hidrotermal alterasyon iiriinlerinin
belirlenmesi amaciyla, bant oranlamas: yaptlmistir. Kil minerallerinin 7. bantta diisiik spektral yansima
degerleri sunmalar ve alterasyona ugramis kayaglarm 5. bantta yiiksek degerler sunmalarn nedeni ile 5/7
oranlamasi yapilmistir. 5/7, 5/1 ve 4. bant RGB kombinasyonunda kullanilnusgtir.

Yapilan tiim iglemler sonucunda elde edilen kombinasyonlar incelenmis, monzonitik, diyoritik ve trakitik
dayklarin smirlarinin en iyi, dec751; TBA123; 5/7,5/1,TM4; ve 731 RGB kombinasyonlarm da gériilebildigi
anlagiimistir. Bu teknikler kullamilarak islenmis uydu goriintiilerinin incelenmesi sonucunda, arazi ¢alismalar
sirasinda belirlenememis sinirlarda haritalanabilmistir.

ABSTRACT

The Ulukisla Basin, which was developed on the Tauride-Anatolide Platform, is one of the most important of
the Central Anatolia basins. This basin evolved over the Nigde-Kirsehir Metamorphic Massive and Bolkar
Carbonate Platform. In addition to these, this basin includes Upper Cretaceous Alihoca Ophiolite, Upper
Cretaceous-Middle Eocene Ulukisla Formation volcano-sedimentary sequence and Middle-Upper Eocene
dyke complex (Kurt, 2004).

Mapping of the dykes was hindered by weathering of the dykes, dense vegetation and lack of road network for
easy access to whole study area. For this reason, 176 / 34 path/row Landsat 5TM satellite image was used to
overcome this deficiency and determine the exact boundaries of the monsonitic, dioritic and trachytic dykes in
the Ulukisla Basin. Initially, spectral enhancement was applied to the raw images, and then decorrelation
stretch and principal component analysis using with crosta technique were applied to the image. During
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mapping of the magmatic rocks using with remote sensing methods, mineral compounds that evolve from the
decomposition of these rocks are widely utilized (Abrams et al., 1983; Nalbant and Alptekin, 1995). In
addition to these processes, band rationing was applied to determine the hydrothermal alteration products.
5/7 rationing was used, because clay minerals present low spectral reflectance value in TM7 and altered rock
present a high values in TM5. 5/7, 5/1 and TM4 used in RGB combination.

Combinations gathered from all the processes were examined, and it is found that monzonitic, dioritic and
trachytic dykes boundaries are best visible in the dec751; PCA123; 5/7,5/1,TM4; and 731 RGB combinations.
As a result of the examination of the processed satellite images using these techniques, we were able to map
the boundaries that were not determined during the field study.
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Landsat 7 ETM Uydu Gériintiilerinin Deniz Taban Morfolojisini Belirlemede Kullanilmasi;
Finike Korfezi -Antalya-Tiirkiye Ornegi

Use of Landsat 7 ETM + Satellite Images For Determining Seafloor Morphology: An Example
From the Gulf of Finike, Antalya, Turkey
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Ankara Universitesi Miihendislik Fakiiltesi Jeoloji Miihendisligi Boliimii
06100 Besevler, Ankara
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o0z
Uzaktan algilama teknikleri, 1s18m bilinen 6zellikleri ve bilinen uzaktan algilama islemleri sebebiyle,

genellikle kara yiizeylerinin incelenmesinde kullanilmaktadir. Bu calisma ise, bilinen genellemenin aksine,
kara yiizeyi yerine denizel ortamda yapilmistir.

Bu g¢aligmanin amaci, Akdeniz’de Finike korfezinde, nispeten s13 derinliklerde, isobatlarin ve tektonik
hatlarm belirlenmesi i¢in, Landsat 7 ETM+ verileri ve CBS-UA tekniklerinin kullanilabilecegi gostermektir.

Cesitli band kombinasyonlar1 ve goriintii zenginlestirme teknikleri Arc Scene ve Arc Map (Arc GIS 8.2)
ortaminda uygulanmistir.  Bolge tektoniginin net olarak gériilebilmesi igin, 3 boyutlu SRTM goriintiileri
hazirlanmig ve Arc Scene ortaminda hazirlanan 3 boyutlu goriintiilerle beraber tartigilmistir. Saha calismalar
ile daha dnce karasal ortamda belirlenmis faylarin uzantilarmin, bu ¢alisma ile deniz i¢inde de devam ettigi
belirlenmistir. Ayrica Landsat verilerinin islenmesi sonucu elde edilen sonu¢ gériintiileri, batimetrik
isobatlarm kiyiya olan uzakliklan kargilastinlarak, ikinci bir kontroldan daha gegirilmistir. Biitiin cevresel
sartlarin uygun olmasi durumunda, batimetrik seviye kontrollarmin ve s1§ denizdeki tektonik hatlarm
belirlenmesinin, uzaktan algilama ve cografi bilgi sistemleri teknikleri uygulanarak etken bir sekilde
yapilabilecegi gosterilmistir.

Anahtar kelimeler: Landsat ETM+data, CBS-UA, Finike kérfezi, batimetri, neotektonik

ABSTRACT

Remote-sensing techniques are generally used for land-surfuce studies because of the nature of light and the
known processes of remote sensing. However, the present study was carried out on a marine area instead of
on land.

The primary aim of this study is to show the possible utility of GIS-RS techniques in determining isobaths and
tectonic lines at relatively shallow bathymetric levels of the Mediterranean Sea in the Gulf of Finike (Antalya
region), specifically using Landsat 7 ETM+ data.

Various band combinations were prepared and various image-enhancement techniques were applied in Arc
GIS 8.2 (Arc Map and Arc Scene) enviroment. The study area was prepared and discussed from the
standpoint of GIS, and some 3D views were prepared as SRTM data in order to understand more clearly the
tectonic features of the study area. As a result of ground truth, lineaments of faults (previously determined
onshore) were traced into the sea. Furthermore, the final output of the processed LANDSAT data was double-
checked using the distance of isobaths from shore. Thus, it is shown that these GIS-RS techniques can be
effectively used for determination of bathymetry and offshore tectonic lines if all environmental conditions
during the remote-sensing process are suitable.

Keywords: Landsat ETM+data, GIS-RS, Finike gulf, bathymetry, neotectonics

453






59. Tiirkiye Jeoloji Kurultayr Bildiri Ozleri, 20-24 Mart 2006, Ankara

Tibbi Jeoloji Oturumu
Medical Geology Session

Yiiriitiicii: Muazzez CELIK KARAKAYA

455



59. Tiirkiye Jeoloji Kurultayt Bildiri Ozleri, 20-24 Mart 2006, Ankara

456



39. Tiirkiye Jeoloji Kurultay: Bildiri Ozleri, 20-24 Mart 2006, Ankara

Pohrenk (Kirsehir) Fluorit Yatagimn Cevresinde Yer Alan Pohrenk, Mahmutlu ve Cevirme
Kaéylerinin Sinirlar icerisinde Yiizeylenen Sularin Flor Acisindan Incelenmesi “ilk Bulgular”

An Investigation of the Water in View Point of Fluor Around the Péhrenk (Kirsehir) Fluorite Mines
in the Boundries of the Pohrenk, Mahmutlu and Cevirme Villages “Preliminary Invention”

Yusuf URAS ', Fevzi ONER %, Servet YAMAN '
]Cukurova“D"niversitesi Jeoloji Miih. Boliimii
*Mersin Universitesi Jeoloji Miih. Béliimii
yuras@cu.edu.tr, foner@mersin.edu.r, syaman@cu.edu.tr

oz
Bu gahismada I¢ Anadolu bolgesindeki Pohrenk (KIRSEHIR) flourit yataginm cevresinde bulunan Mahmutlu,

Cevirme ve Péhrenk kéyleri arasinda bulunan sicak ve soguk su kaynaklarindan 12 érnek ahnarak flor igerigi
agisindan incelenmistir.

En yiiksek degerler Mahmutlu kéyii simirlan icerisinde yiizeylenen su kaynaklarinda tespit edilmistir. Bu
bolgedeki flor degerleri 2.07 ppm iizerinde cikmugtir.

Flourit cevherlesmesinin giineyinde yer alan Péhrenk kéyii sularmin flor igerigi ise 1.07 ppm-1.09 ppm
arasinda degismekte olup igme suyu smir degerlerinin altindadir. Buradaki sularda flor derigimleri normal
smirlar igerisinde yer almasma ragmen koy halkinda 6zellikle ¢oguklarda bu ellementten kaynaklanan dis
beneklenmeleri ve dis florozu belirtilerine rastlanilmistir,

Flourit yatagimin kuzeybatisinda yer alan Cevirme kdyii siirlan igerisinde yiizeylenen su kaynaklar ise flor
agisindan en diisiik derisimlere sahiptirler. Bu bélgeye ait su émeklerinin flor konsantrasyonlar1 0.65 ppm-
0.95 ppm arasinda degismektedir.

Sonug olarak bolgedeki iki kéyde yasayan insanlarda fluorit element fazlaligindan dolayr kaynaklanan floroz
belirtileri goriilmektedir. Bu iki yerlesim vyerinin igme sularmm  bagka bélgelerden kargilanmas:
gerekmektedir.

Anahtar Kelimeler: Flor, Fluorit, Phrenk, Mahmutlu, Cevirme, Floroz.

ABSTRACT

12 water samples were collected from the hot and cold springs of the Péhrenk (Kirsehir) fluorite mine in
among the Mahnutlu, Cevirme and Pohrenk Villages in the Central Anatolia and were investigated based on
Jluor contents.

The highest value was determined in the springs crops out in the boundries of Mahmutlu Village. The fluor
values in this region is above the 2.07 ppm.

The flourite contents of the Péhrenk Village waters from the southern part of the flour ore changes between
1.07 ppm-1.09 ppm that is under the drinkable water limit value. Fluor concentration of these water come up
the normal limits, however tooth spot and tooth fluorosis that sourced from this elements were Jfound from
villagers especially from the children.

The water sources in the boundries of the Cevirme Village in northwest of the Fluorite mine has the lowest
fluor concentration. The fluor concentration of the water samples in this area changes between the 0.65 ppm-
0.95 ppm.

Consequently, fluorisis symptoms were observed from the peoples of both villages due to excess of fluorite
element. Thus drinking water of both settling place must gathered from the other regions.

Keywords: Fluor, Fluorite, Péhrenk, Mahmutlu, Cevirme, Fluorosis
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Madenkoy (Nigde/Ulukisla) ve Cevresinde Yetisen Pinus Nigra ve
Juniperus Oxycedrus’un Biyojeokimyasi

Biogeochemistry of Pinus Nigra and Juniperus Oxycedrus Growing in
Madenkdoy (Nigde/Ulukisla) and Its Around

Tiilin GEDIK, Mustafa AKYILDIZ

Cukurova Universitesi, Miihendislik Fakiiltesi Jeoloji Miihendisligi Béliimii, 01330 Balcali/ Adana
tulip08@mynet.com.tr, akyildizm@cukurova.edu.tr

0z

Ortiilii maden cevherlerinin bulunmast ve yayilimu ile ilgili olarak normal jeokimyasal yontemlerin yani sira
biyojeokimyasal yontemlerden de yararlamlmaktadir. Kursun-Cinko cevherlesmelerince zengin olan
Madenkdy (Nigde/Ulukisla) ve gevresinde ayn1 zamanda Romalilardan giiniimiize kadar ¢ok sayida maden
ocadi da isletilmistir. Bu ¢alismada bélgedeki gerek cevherlesme ve gerekse madencilik faaliyetlerinin
cevresel etkileri bitkiler iizerinde biyojeokimyasal yontemlerle aragtimlmistir. Bu amagla, bélgede bol ve
baskin olan Astragalus sp., Berberis vulgaris, Colutea cilicia, Juniperus oxycedrus, Paliurus spina-christi,
Pinus nigra, Rosa canina bitki tiirlerinden ve lizerinde yetistikleri topraktan toplam 83 adet 6rnek ahnmistir.
Toprak ve bitkilerin dal, yaprak, ¢igek/meyve kisimlarinin ayri ayrt multi-element analizleri AAS ile
gergeklestirilmistir. Buradan biyolojik absorpsiyon katsayilan (BAC) ve korelasyon katsayilari (1)
hesaplanarak 2 bitki tiiriintin indikatdr bitki olarak kullamlabilecegi belirlenmistir. Bitki tiirlerinden Juniperus
oxycedrus’un dal kismi Pb (1=0,7541; p=<0,01; n=15), Pinus nigra’nm dal kism1 Zn (1=0,79; p=<0,01; n=13)
i¢in indikatSr oldugu belirlenmistir. Yapilan analizler sonucunda metal birikiminin her bitki tiriinde farkli
oldugu gézlenmistir. Biyolojik absorpsiyon katsayilari Zn and Pb elementlerinde giilii absorbsiyon (BAC=1-
10) degerlerine karsilik geldigi goriilmiistiir.

ABSTRACT

Biogeochemical methods can also be used to locate and/or determine the aerial extent of buried ore deposits
besides the traditional geochemical methods. Pb-Zn deposits in Madenkoy region is well known and
numerous mining activities were also carried out since Roman time. In this study, based on biogeochemical
methods, the environmental impacts of mining activities and/or mineralization on plants were investigated. In
this scope, a total of 83 samples from the most abundant and dominant plant species namely Astragalus sp.,
Berberis vulgaris, Colutea cilicia, Juniperus oxycedrus, Paliurus spina-christi, Pinus nigra, Rosa canina and
the soils they grew up were collected in the region. The multi-element analyses were performed by AAS
separately from the soil and the leaf, twig and fruit/flower of the plants. Two plants species were suggested as
indicator plants in the region according to their biological absorption coefficients (BAC) and correlation
coefficients (r). The twig of Juniperus oxycedrus for Pb (r=0,7541; p=<0,01; n=15), the twig of Pinus nigra
Sfor Zn (r=0,7900; p=<0,01; n=13), were determined as indicator plant, respectively. Different metal
accumulation values were obtained for each plant species. It has been observed that biological absorption
coefficients for the Zn and Pb show strong absorption (BAC=1-10), respectively.
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Enne Baraji’ndaki (Kiitahya) Kirlilik Diizeyi ve Nedenleri
Pollution Level and Reasons in Enne Dam (Kiitahya)
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Kiitahya’nin kuzeyinde yer alan Enne Baraji, Seyitsmer Termik santralinin kullanma-sogutma ve Kiitahya
Ovast’nin sulama suyu gereksinimini kargilamaktadr. Baraj, Kopriiren havzasma diigen yagislarin derelerle
Kocasu deresine ulagmas: ile beslenir. Bu sular, Baraj mansabindan sonra énce Felent ardindan Porsuk ¢ay
ile havza digina akmaktadir.

Havza igerisindeki sular Baraja ulagmcaya kadarki stiregte, Paleozoyik’ten giiniimiize kadar olusan
birimlerden ge¢mektedir. Ozellikle Kopriidren havzasimn orta kesimlerindeki Tavsanli, Cokkdy, Emet ve
Taghtepe formasyonlarindan olusan ve Pb-Zn, Sb, As, Ag gibi metalik cevherlesmeler igeren volkano-
sedimanter istif ile sahamin kuzeyindeki kémiirlii seviyeleri bulunduran Tungbilek formasyonunun
igerisindeki borlu birimleri ytkamaktadur.

Inceleme alaninda Kocasu deresinin kaynagindan baglamak iizere ana dere kollarindan Kirkpinar, Agagkéy,
Karagayir ile Enne Baraji’min memba ve mansabindan ayrica havzayi terk ederken kanistigi Felent ve Porsuk
¢ay1 ile gerekli noktalardan su 6meklemesi yapilmistir. Omeklerin analizlerinden; Cr, Cu, Mg, Pb ve V'un
tiim havzada, As, Ba, Cd, Co, Mn ve Ni’in havzanim orta-giineyinde, B’un ise kuzeydogu kesiminde anomali
verdigi belirlenmistir. Kocasu deresinin kaynagindan alinan ornekte, mg/lt cinsinden, Al, As, B, Cr, Mn, Se
ve Sr’un; sirastyla 0.015, 0.0, 0.054, 0.006, 0.004, 0.011 ve 0.315 oldugu belirlenmistir. Enne Baraji’nin
mansabindan alman &mekte ise, mg/lt cinsinden, Al, As, B, Cr, Mn, Se ve Sr’un; sirasiyla 0.028, 0.011,
0.075, 0.009, 0.009, 0.022 ve 0.342 oldugu belirlenmistir.

Sonugta Kopriioren havzasindan drene olup Enne Baraj Géliinii olusturan sular etkilesimde oldugu
birimlerden dolay1 agir metallerce zenginlesmektedir. Baraj sular Porsuk ¢ay1 aracihgr ile Kiitahya Ovasi’m
terk etmektedir. Ozellikle As, Pb ve Se konsantrasyonlart WHOnun igme suyu standartlarina gére saglik
agisindan sakincali limiti agmaktadir. Bu ve diger elementlerin olusturacag kirliligin yorede tarm ve
hayvancilikla ugrasan halk kesiminin saghgim etkileyebilecek diizeye gelmemesi icin yetkililerce takip
edilmesi ve gerekli 6nlemlerin alinmasi yagamsal 6neme sahiptir.

ABSTRACT

Enne Dam in the north of Kiitahya gets the necessary cooling water for Seyitomer Thermic Station and
irrigation water for Kiitahya Plain. The dam is maintained from rain falling down to Képriiéren basin by
reaching to the Kocasu stream.

Waters in the basin in the process of reaching to the dam passing through the formations formed from
Paleozoic up to now. Especially, these rains wash the volcano sedimentary unit containing metallic ores such
as Pb-Zn, Sb, As, Ag and formed by Tavsanli, Cokkdy, Emet and Tashtepe formation in the middle of the
Kopriiéren Basin. And also washes the boron units in Tungbilek formation containing coal levels in the north
of area.
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Water samples taken from the spring of Kocasu stream, Kirkpinar, Agackdy, Karacayir, some necessary
locations, the upstream and downstream points of Enne dam, Porsuk and Felent stream. Cr, Cu, Mg, Pb and
V give anomalies in all basin, As, Ba, Cd, Co, Mn and Ni give anomalies in the middle south of basin, B gives
anomaly in the north east of basin. It is analised that water sample taken from the spring of Kocasu stream.
Analyses results of water samples are 0.015 mg/lt for Al, 0.0 mg/lt for As, 0.054 mg/lt for B, 0.006 mg/lt for
Cr, 0.004 mg/lt for Mn, 0.011 mg/lt for Se and 0.315 mg/lt for Sr. Also water sample taken from Enne dam
has these values 0.028, 0.011, 0.075, 0.009, 0.009, 0.022 and 0.342, mg/lt, respectively for Al, As, B, Cr, Mn,

Se and Sr.

In conclusion, waters coming from Kopriiéren basin and forming Enne Dam Lake take heavy metals from
Sformations passed and then leave out to Kiitahya Plain by Porsuk stream. Especially, As, Pb and Se
concentration levels are high for human health according to the WHO drinking water standards. This
pollution remarks should be followed by authority and precautions should be taken in order not to effect the
health of the people dealing with the agriculture and stockbreeding in the region.

460



59. Tiirkiye Jeoloji Kurultayt Bildiri Ozleri, 20-24 Mart 2006, Ankara

Jeoarkeoloji - Jeolojik Miras Oturumu
Geoarchaeology-Geological Heritage Session
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Acil Olarak Korunmasi Gereken Kula Jeopark Alanindaki Fosil insan Ayak Izleri
Immediate Protection of the Fossilized Human F ootprints in the Kula Geopark Area
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Manisa il sinirlan iginde, birinci ve ikinci derece dogal sit alani iginde bulunan, diinyada bir baska ornegi
bulunmayan fosillesmis insan ve evcil hayvan ayak izlerinin biiyiik ¢ogunlugu Karayollari [zmir Bolge
Miidiirliigiince gegirilen karayolunun altinda kalmistir. Bu izler ilk kez 1969 yitlinda Maden Tetkik ve Arama
Enstitiisti prospektérlerinden Mustafa Celik tarafindan bulunmustur. insan ayak izi fosilleri diinyada ¢ok
ender olarak bulunmaktadir. Fransa, italya, Macaristan, Dogu Afrika ve Amerika Birlesik Devletin’de
bulunan izler koruma altindadir.  Fosillesmis insan ve evcil hayvan ayak izleri Kula alkali volkanizmasinm
lavlar altinda yeralan lapili tif kiilleri tizerinde yeralir. Bu alanlar Tiirk Devleti tarafindan korunmasi gerekli
dogal ve kiiltiirel degerler olarak kabul edilmektedir. Volkan curuflarinim altindaki, volkan kiillerinin iizerinde
bulunan bu izlerin bir kismu giintimiizde de arazide gbzlenmistir. Arazide gozlenen bu izlerin acilen yerinde
korunmasi gereklidir. Kiiltir Bakanhg Izmir II Numarali Kiiltiir ve Tabiat Varhklarm Koruma Kurulu
tarafindan I ve II derece sit alami olarak ilan edilen bélgeden yine ayni kurumun izniyle yol gegirilmistir. Bu
kurullarda arkeolog ve harita miihendislerinin yamsira jeoloji miihendislerinin gorevli olmamasi sorunun bir
diger boyutudur. Agik havada bulunan bu izler ayrica erozyon nedeniyle de tahribata ugramaktadir. Ayni
zamanda araziden sgkiilerek satilan izler de s6z konusudur. Bazi insanlar bunu gecim kaynagi haline
getirmigtir. 1970°li yillarda saptanan izlerin bir kismi yerinde korumanm miimkiin olmadig1 anlasihinca
yerinden sokiilerek biiyiik cogunlugu Ankara’da Maden Tetkik ve Arama Genel Miidiirliigi Doga Tarihi
Miizesinde koruma altma almmugstir. izmir’de Ege Universitesi Doga tarihi Miizesinde de bu ayakizleri
sergilenmektedir. Hatta yurt digmdaki miizelerde bu ayakizlerini gérmek miimkiindiir. Oralara nasil gittigi ise
diger bir problemdir. Ancak énemli olan bu izlerin yerinde korunmasidir. Son yillarda bu tiir jeolojik miras
0geleri yerinde korunarak hem ziyarete agilmakta hem de ziyaret eden turistler sayesinde ekonomik acidan
gelir getirmektedir. Biz yerbilimcilere bu konuda biiyiik gorev diismektedir. Manisa Valiligi, Kula Belediyesi
durumdan haberdar edilmis ve bu ayakizlerini yerinde korumak ve gelecege aktarmak icin yapilmasi
gerekenler tartisiimaya baglanmistir. Onemli olan bir diger nokta ise yurt diginda ornegin  komsumuz
Yunanistan’da ilk okulda ¢ocuklara jeolojik mirasm 6nemi ile ilgili dersler okutulmakta ve uygulamalar
yaptirilmaktadir. Insanlarmizi bu konuda egitmek ve bilgilendirmek ise sorunun diger boyutudur.
Insanlarmmizi egitmedikge jeolojik ve kiiltiirel mirasimizi korumak miimkiin degildir.

ABSTRACT

Great extent of worldwide unique examples of fossilized human and domestic animal footprints which are
within the first and second degree natural site in the county of Manisa, have been left under the road made by
the Izmir Region State Road Authority. These footprints were discovered by Mustafa Celik who was the
prospector working for the Mining Research and Exploration (MTA) in 1969. Fossils of the human footprints
are very rare in the world. Footprints in France, Italy, East Africa and the United States of America are
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under preservation. Fossilized human and domestic animal footprints are on the lapilli’s tuff ashes under the
Kula alkaline volcanics. Turkish Government had declared these sites as the protected areas in the context of
necessary natural and cultural values. Some of these footprints which are on the volcanic ashes under the
volcanic debris have still been observed in the field. These footprints which have been observed in the field
should be protected immediately. Unfortunately new road has been made over the area by the permission of
the [zmir Il Numbered Cultural and Natural Sites Protection Council belonging to the Ministry of Culture
which had been declared as I and Il degree site area. The other dimension of this problem is that there are no
geologists in these councils besides archaeologists and mapping engineers. These footprints which are in the
open air, face demolishing due to erosion as well. Also some of these footprints have been dug up from the
field and being sold. Some people have made these as their livelihood. In 1970’s, since it was not possible to
protect them in the places, great many of them were dug up and were kept under protection in the Natural
History Museum of MTA in Ankara. These footprints were on the show in the Aegean University Natural
History Museum (Izmir). It is also possible to see these footprints in the museums outside of the country. It is
another case how these were gone there. However, the important thing is to protect them on the site. In the
recent years, these kinds of geological heritage subjects have been protected at the sites and through this
some economic gains could be made from the visiting tourists. In this respect, there is a great mission
bestowed upon the geoscientists. At this conjuncture, this problem has been conveyed to the Governor of
Manisa and the Mayor of Kula, the discussions on the required works have been started how to protect these
footprints and to leave them for the future. The other important point is that lessons were put in the
curriculum of primary education about the importance of geological heritage and applications were carried
out in this respect in our neighbour country of Greece. The other important point is to teach and educate our
people in this respect. Unless we do not educate our people is not possible to protect our geological and
cultural heritage.
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Jeolojik Miras Olarak Giiney Selale Tufalar (Denizli):
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Tufa, soguk su rejiminde ya da sicakliklan giinliik degerler iginde kalan kaynaklar ¢evresinde depolanan
kalsiyum karbonat ¢ékelidir ve belirgin olarak mikro, makro bitkiler, bazi omurgasizlar ve bakteri kalimtilan
icerir ve bu tiir kaynak ¢okelleri karstik sistemlerle yakindan iliskilidir. (Ford ve Pedley 1996; Pentecost,
1998; Horvatin¢i¢ vd., 2005). Tufa olusumlarinin bazilan ayni zamanda ender dogal sit ve rekreasyon alanlar
olup, yer yer yogun ziyaret¢i akinmna ugramaktadir. Bu nedenle birgok yerde koruma altina alinmug, hatta
bazilant UNESCO’nun Diinya miras listesine dahil edilmigtir.

Denizli havzasinda Giiney Tufa Selalesi ve benzeri yerlerin jeolojik, fizikokimyasal ve izotopik &zellikleri
Pamukkale Universitesi, Ruder Bogkovié¢ Institute ve Denizli Valiligi tarafindan desteklenen bir proje
kapsaminda birkag¢ yildan bu yana incelenmektedir (Ozkul vd., 2004). Giiney Tufa Selalesi Denizli’nin
kuzeybatisinda, il merkezine 72 km uzaklikta, B. Menderes Nehri’nin akmakta oldugu vadinin giineydogu
yamacinda yer alan birinci dereceden dogal bir sit alanidir. Selale Giiney ilgesine 12 km, Cindere kéyiine 4
km mesafededir. Ilgeden selaleye stabilize bir yol ile ulagilmaktadir. Nehrin 2 km akis asagisinda yapimi
halen devam eden Cindere Baraji bulunmaktadir. Vadinin GD yamact lizerinde Paleozoyik yash mermer ve
sistler arasindaki dokanaklardan bosalan 3 ana kaynagm sular1 220-400 m yiikseltiler arasinda yamag agag
tufa ¢okelleri depolamaktadirlar. Giiniimiizde tufa kiitleleri yer yer olgunluk asamasina erigmistir. Bu nedenle,
dikge tufa kiitlelerinin iist kesimlerinde yatay-yar yatay simrh diizliikler gelismistir. Bu diizliiklerde uzun
yillardir bahge tarimi yapilmaktadir. One dogru biiyiimiis aktif ve pasif tufa kiitlelerinin iginde yer yer birincil
magaralar gelismistir. Magara duvarlan kismen sarkat, dikit v.b. spelotemlerle kaphdir.

Kimyasal analiz sonuglarma gére selale alanindaki sular Ca-HCO; tipinde ve CaCOs’ca doygun sulardir.
Kaynak agizlarmda su sicakhigi ortalama: 18.7°C, pH: 7.54’tiir. pH degerleri akis asagi artarken, CO,
degerleri azalmaktadir. Aktif tufa Grneklerinin “C aktivitesi 60-70 pMC’dir. Aktif ve pasif tufa émeklerinde
§°C degerleri -9.13 ile -6.0 arasinda, §'°0 degerleri ise -8.44 ile -7.40 arasinda degismektedir. Bu izotop
degerleri tath su tufa ¢okelleri igin tipiktir. Pasif tufalarla ilgili C yaslandirma sonuglar giiniimiizden 6nce
2010+220 - 5790480 yil degerlerini vermistir. '*C yas verilerinde A, diizeltmesi yapilmamigtir. Bu yas
verilerine gore en eski tufa olusumu Holosen’den daha yash degildir (Horvatingi¢ vd., 2005).

Giiney selalesi ve yaki gevresi bilimsel, dogal ve turistik yonleri ile ender bir jeolojik/dogal miras olmaya
adaydir. Cindere Baraji'mn yapimi tamamlandiktan sonra, selale gevresinde bir de g6l manzarasi ortaya
¢tkacak ve yoreye ilgi daha da artacaktir. Bu nedenle éncelikle selaleye ulasgim igin kullamlan yollar
iyilestirilmelidir. Bilimsel veriler 1s13inda selale alaninmn korunmas ve siirdiiriilebilir kullammina iligkin bir
proje hazirlanmal ve uygulama galigmalan bu proje kapsaminda yapilmalidir. Selale alaninda kamulastirma
yapilarak tarimsal faaliyetlere son verilmeli ya da yeniden diizenlenmelidir, alan arag trafigine kapatilmalidir.
Ziyaretcilere yonelik bilgilendirme ve yonlendirme panolari hazirlanmalidir, saglikli igleyen idari bir
mekanizma kurulmahdir. Ayrica yurt igi ve yurt disina yonelik tanitim faaliyetleri siirdiiriilmelidir.
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ABSTRACT

Tufa are the product of calcium carbonate precipitation under a cool water (near ambient temparature)
regime and typically contains the remains of micro- and macrophytes, invertebrates and bacteria. This type of
carbonate precipitation is related to karstic system (Horvatincié¢ et al., 2005; Ford and Pedley 1996;
Pentecost, 1998). Some of tufa formations are also rarely natural and recreational sits and subject to intense

tourist atraction in place. For this reason, many tufa sites are under protection, even some were included
world heritage list by UNESCO.

Geologic, physicochemicial and isotopic features of the Giiney waterfall site and similar fields in the Denizli
basin have been investigated in context of a project supported by Pamukkale University, Ruder Boskovi¢
Institute and Denizli governorship for a few years (Ozkul et al., 2004). The Giiney waterfall tufa field at
northwest of Denizli is a first-grade natural site located to the southeast slope of the Biiyiik Menderes River
valley, 72 km far from city center.

The waterfall is 12 km and 4 km to Giiney town and Cindere village respectively. From the town to the
waterfall is reached by a gravel road. At 2 km down flow of the Biiyiik Menderes valley, the Cindere dam is
presently under construction. The waters of three main springs emerged along the boundary between
Paleozoic marble and schist precipitate tufa deposits towards down slope at the between altitudes of 220-400
metres. The tufa mass has presently reached to maturity stage in some parts. In other words, horizontal to
subhorizontal and restricted flats develop at the top of the tufa mass. These flats have been cultivated for a
long time. Primary caves were developed behind of both active and passive tufa masses growing toward the
front. The cave walls are partly covered by various spelothems such as stalagmite, stalactite, etc.

According to results the chemicial analysis, type of water in the site is of Ca-HCOj; and are supersaturated
with respect to CaCO; Water temperature and pH values at spring orifices arel8.7°C and pH: 7.54
respectively. While the pH values increase downflow, CO, values decrease in same direction. The *C
aktivity of recent tufa samples are 60-70 pMC. The 6"°C and 6"°0 values of active and passive tufa samples
change between -9.13 and -6.0, -8.44 and -7.40 respectively. These isotopic values are typical for fresh water
tufa deposits. The "*C dating results of the passive tufa give 2010+220 - 5790+80 yr BP. But A, correction
was not made at the results. Acording to the age data, passive tufas are not older Holocene (Nada vd., 2005).

The Giiney waterfall and surroundings, together with scientific, natural and touristic aspects, is candidate to
be a unique geologic/ natural heritage. A lake scenery will appear around the waterfall after completing of
Cindere dam and so interest to the site will increse. For this reason, firstly the roads to the waterfall should
be improved. In the light of scientific data, a project should be prepared in relation to protection of waterfall
area and sustainable usage and application works should be made in the context of this Project. At the
waterfall area agricultural activities should be stopped or reorganized and closed to traffic. Informational
and educational billboards should be placed at the suitable points for the vizitors and a well-planned
administrative mechanism should be organized. In addition, domestically and internationally presentation
facilities should be continued.
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