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ONSOZ

54. Tirkiye Jeoloji Kurultaymin énemi, gerek 21. ylizyilin ilk kurultay1 olmasi
ve gerekse son yillarda yasadigimiz dogal olaylar ve sonuglari gbz oniine
alindiginda daha iyi kavranacaktir. Kurultayimizda Miihendislik Jeolojisi
yoniinden kentlesme-yapilasma siiregleri, mesleki uygulamalar ve kamusal
denetim, dogal kaynaklarm aranmasi-kullanimi ve bu siireglerde uyulmasi
gereken yasal-hukuksal siirecler, ¢evresel sorunlar ve toplumsal talepler ile tiim
bu parametrelerin, ulusumuzun ve insanhgin ortak gelecegi dogrultusunda
uyumlulastirilmas: agisindan Jeoloji, Miihendisligi’nin yeri, tiim boyutlari ile
irdelenecektir.

Meslegimizin giin gectikge artan 6nemini ve iilkemizin giincel sorunlarini goz
Online alarak meslektaglarimizin = ¢ok  yonli  katkilarimi  tim  meslek
toplulugumuzla paylasacaklart kurultayimizda; Genel Jeoloji Sismotektonik,
Maden Yataklari-Jeokimya, Paleontoloji, Mineraloji-Petrografi, Hidrojeoloji,
Miihendislik  Jeolojisi-Jeoteknik ana bagliklari altinda  6zgiin  sunumlar
yapilacaktir. Bunlarin yani sira “Bilimsel ve Mesleki Etik” ile “Enerji” konulu
panellerle etkinligimiz daha da zenginlestirilecektir.

Bu anlamda, gerek sunum ve bildirileri ile, gerekse tartigmalara katilarak
katkilarint esirgemeyen tiim meslektaslarimiza tesekkiir borgluyuz.

Kurultaymmizda 39 bildiri sunumu, iki panel ve ii¢ saydam gosterisi
gergeklestirilecek olup, konularin kurultay igerisindeki oransal dagilimi asagida
verilmektedir.

Konu | Sismotekto | Paleontoloji | Maden Mineraloji- Hidrojeoloji Dogal Tehlikelerin | Miithendislik Genel
nik Yataklart Petrografi Degerlendirilmesi | Jeolojisi Jeoloji

Sayi 8 4 6 3 7 3 4 4

Oran % 20 % 11 % 16 %o 1 % 17 % 1 %ol Pll

Kurultayimizin organizasyonunda katki sunan ve emekleri gegen diizenleme
kurulu tyeleri ile tiim meslektaglarimiza ve aday meslektaslarimiz olan
ogrencilerimize ayrica tesekkiir ediyoruz.

Kurultay siiresince meydana gelebilecek olasi aksakliklar igin, hos goriiniize
siginarak simdiden o6ziir diler, her tiirli elestirilerinizin bizlere ulasmasindan
mutluluk duyacagimizi bildirir, bu elestirel katkilarin gelecek kurultaylara isik
tutacag inanciyla hepinize saygilar sunariz.

Kurultay Diizenleme Kurulu Adina
Prof. Dr Tuncer GUVENC
Baskan
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Stratigraphic characteristics of the Mesozoic carbonates around the Deliktas
(Kangal-Sivas) Region
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0z

Sivas giineyinde Toros platformu karbonatlarinda Triyas’m saptanabilmesi amaciyla
yaptlan ¢ahgma, Deliktas Koyl (Kangal-Sivas) dolayinda yiizeyleyen Munzur
Kirectaslarinda  yogunlastirilmistir.  Inceleme alanmin  temelini  olusturan  Munzur
Kirectaslar1 iizerine olistostromal diizeyler kapsayan bir birim olan Kretase yash
Yesiltagyayla Karigigi sedimanter tektonik dokanakla gelirken, Kretase yasli Giines
Ofiyoliti ise karisiga kuzeye dalimli bir bindirme ile tektonik birimlerin en istiinde yer
almaktadir. Temel konumunda olan tektonik birimlerin iizerine agili uyumsuzlukla
Oligosen-Alt Miyosen yagh Altinyayla formasyonu gelir ve bu birimin iizerinde uyumlu
olarak Alt-Orta Miyosen yash Kulmagdag: formasyonu yer alir. Polijenik cakillardan
olusan Ust Pliyosen-Kuvaterner yagh Orenlice formasyonu ise Kulmagdagi formasyonu
tizerinde ag¢il uyumsuzdur.

Onceki c¢aligmalarda Felfan Dagi ve yakin dolaylarinda yiizeyleyen platform
karbonatlarinda Permiyen ve Alt Kretase yaslarimi veren fosiller saptanmistir. Bu
calismada ise inceleme alaninda yiizeyleyen platform karbonatlarinin, igerdigi fosillere
(Aulotortus  sinuosus sinuosus, Auloconus permodiscoides, Aulotortus communis,
Aulotortus gr. sinuosus, Gandinella? sp., Trochammina alpina ?, Duostomina sp., Arena
vidalina sp., Aulotortus sp., Diplotremina sp., Duostominidae, Trochammina jaunensis ?,



“Ammobaculites” sp., Triasina ?? sp.) dayanarak Ust Triyas yash diizeyler de kapsadig:
ortaya konulmustur. Boylece arada belirlenememis olan Triyas yasini veren fosiller ilk
kez belirlenmis ve yerel stratigrafinin daha iyi anlagilmasimna katki saglanmistir.

ABSTRACT

In the south of Sivas, the study determining existence of Triassic in Taurus Platform
carbonates, has been carried out on Munzur limestones which outcropping around
Deliktas village (Kangal-Sivas). Cretaceous Yesiltagyayla melange which including
olistostromal levels, overlies Munzur limestones which forms the basement investigation
area. With sedimentary tectonic contact Cretaceous Giines ophialites has been placed on
the lower tectonic units, with a thrust dips to the north. Oligocene-Lower Miocene
Alunyayla formation overlies tectonic units with an angular discordance which is
Jollowed transitionally to the upper levels by Lower-Middle Kulmagdagi formation.
Upper Pliocene-Quaternary Orenlice formation consisting of polijenic pebbles places on
Kulmagdag: formation with the angular discordance.

At the former studies; the platform carbonates outcropped in Felfan Mountain and its
surroundings fossils were determined which were given the ages of Permian and Lower
Cretaceous.At this study in accordance with the fossils (Aulotortus sinuosus sinuosus,
Auloconus permodiscoides, Aulotortus communis, Aulotortus gr. sinuosus, Gandinella?
sp., Trochammina alpina ?, Duostomina sp., Arena vidalina sp., Aulotortus sp.,
Diplotremina sp., Duostominidae, Trochammina jaunensis ?, “Ammobaculites” sp.,
Triasina ?? sp.) which was contained by the platform carbonate outcropping at the
investigation area, it was determined that it also contains Upper Triassic levels in this
way, the fossils which was given the age of Triassic was first determined and it was
contributed to understanding of local stratigraphy better.
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Hava fotograflari, uzaktan algilama yontemleri ve drenaj analizi ile
Eskisehir ve civarinin faylarimin saptanabilirligi

Determinability of the Faults of Eskisehir and the vicinity by aerial photographs,
remote sensing methods and drainage analysis
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Giiniimiizde, yerbilimlerinde kullamilmaya baslanan ve yeni tekniklerden olan Uzaktan
Algilama ile birgok proje kisa siirede sonuglandirilabilmektedir. Ulkemizde, bu alanda son
zamanlarda kullanilmaya baglanan Uzaktan Algilama yontemleri yerbilimlerinin gesitli
dallarinda bir arag olarak kendini kabul ettirmistir.

Bu ¢alisma, Eskisehir yerlesim yeri ve civarmi kapsamaktadir. Eskigehir, 1999 Marmara
ve Diizce Depremlerinden etkilenen ve can kaybinin oldugu iller arasindadir. Tiirkiye’nin
aktif tektonigi gozoniinde bulunduruldugunda, depremsellik agisindan Eskigehir 2.
derecede deprem bdlgesinin iginde yer almaktadir. Bu bakimdan, Eskigehir’de bu konuda
yapilacak caligmalarin sayisiin artmasi arzu edilmektedir. Yapilacak bu ¢alismalarin
birbirlerini desteklemesi ve sonugta bir biitiin olarak Eskisehir’in depremselliginin ortaya
konmast gerekmektedir.

Bu ¢alismada, Eskigehir ve civarinda yapilan jeolojik arastirmalar derlenmis, aktif faylar
sayisallagtirilmistir. Bunlara ek olarak, hava fotograflart ve uydu goriintiileri ile dnceden
saptanan faylarin bu yontemle de saptanabildigi gozlenmistir. Eskisehir’i i¢eren 1/25.000
dloekli topografik haritalarda bulunan drenaj aglar ve tim dereler ile kaynak yerleri
sayisallagtiriimistir. Elde edilen harita ile faylann iliskisi arastirilmistir. Faylarin kesin
olarak saptandigi yerlerde bulunan drenaj yapilarinda ani sekil ve yon degisiklikleri
gozlenmistir. Bazi yerlerde yapinin tiimden yok oldugu ve bu durumun faylanma nedeni
ile gergeklestigi anlagilmistir. Calisma sonucunda, Eskisehir Ovasinin olugmasina neden
olan giineydeki fayim belirgin olarak saptanabildigi anlagilmistir. Uydu goriintiisii ve hava
fotograflari iizerinde saptanan, yeni fay olma olasihif yiiksek cizgiselliklerin ise, arazi
gozlemleri ile desteklenecek sekilde arastiriimas: gerekmektedir.



ABSTRACT

Nowadays, some earth-science related projects are being completed in a short time by
using remote sensing which is one of the newly used techniques. Remote Sensing which
is used in Turkey in the last years was accepted itself as a tool for many different fields of
earth-science.

This study covers the urban area of Eskisehir. Eskigehir is among the cities which were
affected, damaged and many death occurred due to Marmara and Diizce Earthquakes in
1999 If the active tectonic of Turkey is taken into consideration, Eskisehir belongs to the
2. degree group according to earthquake risk map of Turkey. Due to this case, it is
desired that, the number of the researches and projects must be increased. All of these
studies must be contribute each other and at the end, it is necesarry to put forward the
overall seismic risk of Eskisehir.

Most of the geological studies about Eskisehir region was interpreted and active faults in
these studies were vectorized. In addition to that, detectability of these faults by using
satellite images and air photographs were studied. Drainage patterns and source of
spring points were detected and vectorized by using 1/25.000 topographic scale maps
which includes studied area. The relationship with these map and faults were
investigated. It is seen that, drainage patterns deviate and shapes change immediately on
the definitely defined faults. It is understoood that, in some places drainage patterns
disappeared completely due to fault lines. At the end of the study, the fault which Jorms
the south border of Eskigehir Flat Plain is detected definitely. The high probabilty of
being a fault of any lineanements which is visually seen on the satellite images and air
photographs must be verify with the clues obtained from the field studies.
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Canakkale Bogazi’nin giincel ¢okel dagihim

Surface sediment distribution of the Strait of Canakkale
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Canakkale Bogazi’nda ylizey ¢okel dagilimi, bogazin akinti hizi, morfolojisi, batimetrik
yapisina bagh olarak degisiklik gosterir. Akintt hizinin arttig1 bolgelerde ¢okeller iri taneli
ve kohezyonsuzdur. Ince taneli ve kohezyonlu gokeller genellikle koylarda birikir,
buralarda akintt hiz1 diisiiktiir ve bu kérfezlerde bogaz akinti sistemine ters olarak gelisen
akintilar olusur. Ayrica kiyt asmdirmasi ve karadan akarsular araciligr ile gelen
materyaller kiyidan 10 m derinlige kadar uzanan sig deniz alaninda depolanir. Algak
kiyilarin goriildigii akarsu agizlarinda, kara topogratyasinin denize dogru az egimli
oldugu sahalarda ve kiyr ovalarinin kenarlarinda genis sahalarda kum ve siltli kum
birimleri yer alir. Ayrica bu bolgelerde siltli, kumlu-gakilli materyallerin yer aldigi plajlar
olugmustur. Canakkale Bogazi boyunca goriilen ve genellikle konglomera, kumtast ve
marnlardan olusan yiiksek kiyilar ani egimle denize dogru iner ve deniz igerisinde bu
morfoloji devam eder. Bu kiyilarin kenarlarinda yer alan dar kiyr bandinda denizin
agindirmast sonucu heyelanlarin sebep oldugu kayalik-blok ve iri gakilli materyaller’
gorilmektedir. Bu birim ¢akillh kum birimine gegis yapmakta ve kiyiya paralel ince bir
bant halinde bogazin iki yakasinda devam etmektedir. Yiiksek kiyilarda ozellikle
burunlarda yer yer kayalik dip yapisi goriilmektedir. Kiyilardan derin alanlara dogru
inildikge iri materyal azalmakta ve silt, kil oraninda artis goriilmektedir. Bogazin orta
kesimlerinde kumlu silt, kumlu gamur, ¢amur birimler sigdan derine dogru yer almaktadir.
Ancak yine bogazin orta kesimlerinde yer alan yiiksek akintili derin alanlarda ise siltli



kum, ¢amurlu kum birimleri yogunluk kazanmaktadir. Biyojenik kokenli materyal; kavki,
kavki kirmntilart ve bitki artiklan genellikle bogazin tiim deniz alaninda yer yer
goriilmektedir.

ABSTRACT

Surface sediment distribution o of the Strait of Canakkale depend on current, morphology
and bathymetry. Coarse size material is found where current speed is high. Generally
small size material precipitate in bays. Land materials, which occur by beach erosion and
transport by rivers, accumulate between beach and 10 meter water depth. Sand and silty
sand size materials form near the river mouth and low slope topography of land. In
addition some beach have silt and gravely-sandy size materials in the region. High slope
beach form from conglomera, sandstone and marl. These morphology and geology
continue in the sea. Near the beach, block rocks, coarse gravel size material are seen
cause of the wave erosion. After the unit, gravely sand size material take place along two
site of the strait. Generally silt and clay size material is observed deep regions of the
strait. Sandy silt, sandy mud and mud size material form from shallow to deep in the
Central of the Strait. However because of the high current, in the central of the strait,
silty sand, mudy sand size material are found. Generally biogenic materials, shells, shell
Sfragments, plant fragments are observed in the all the strait.
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1999 Kocaeli ve Diizce Depremlerine neden olan faylarin
Marmara Bolgesinin sismotektonik yapisi icindeki yerleri

1999 Kocaeli and Diizce earthquake faults;
their situations within the seismotectonic framework of the Marmara region
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17 Agustos 1999 Kocaeli ve 12 Kasim 1999 Diizce depremlerinin, bélgelerinde dnceki
bityiik depremleri de iiretmis olan dogrultu-atimli faylarda ve dnceki depremlerle benzer
biiyiikliiklerde meydana gelmis olduklari anlasilmaktadir. Veriler bu depremleri tretmis
olan faylarm, yer almakta olduklari ¢okiintii havzalarimn olusumundan sorumlu
olmadiklarint ve séz konusu ¢okiintii havzalarmin da g¢ek-ayir kokenli olmadiklarini
gostermektedir. Marmara denizi ¢ukurlugunun da gek-ayir kokenli olmadigi, dogrultu-
atimli fay sisteminin bu ¢okiintii havzasina ¢okiintii sonras: girdigi anlasilmaktadir. Bu
siirecin do@al sonucu olarak, dogrultu-atiml sistemin, ¢ukurluklarin gerek yiizeysel,
gerekse, daha derin kesimde, en zayif bolgeleri olma olasiigr yiiksek olan eksen
kusaklarina yerlesmis olmasi beklenir. Bati Marmara’da deniz dibi morfolojisi ve ufak ve
orta biiyiikliiklerdeki gok sayida depremin merkeziistlerinin dizilimi, dogu Marmara’da
ise 17 Agustos Kocaeli depreminin artgilarmin kaynak mekanizmalarimin dzellikleri bu
beklentiyi gii¢lendirmektedir.

ABSTRACT

August 17, 1999 Kocaeli and November, 1999 Diizce earthquakes occurred on strike-slip
faults which were responsible for the previous major earthquakes of the region. It is
suggested that these faults produced earthquakes with comparable sizes and
characteristics. Data show that the depressions, now hosting these faults were not formed
through pull-apart mechanisms. In other words, the faults responsible for recent



earthquakes, originated after the formation of the extensional features which, now, they
occupy. Active strike-slip major faults, anticipated to occur in the Marmara sea region
are expected to have a similar past. It is expected that these faults, which are posterior to
the formation of the extensional basins, would follow axis belts of them, as these belts are
likely to be the weakest zones. Peculiar subbottom morphological features and the
alignment of innumerous epicenters, at the western Marmara region and favorable results
of source mechanism analysis of strong aftershocks of Kocaeli earthquake at the eastern
Marmara region are such to strengthen this hypothesis
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Geg Kretase yash Orta Sakarya Ofiyolitli Karmagigi (KB Anadolu)
icerisinde yeralan Ge¢ Karniyen radiyolaritli bazalt bloklarinin
jeolojik anlam

Late Carnian radiolarite-bearing basalt blocks within the Late Cretaceous
Central Sakarya Ophiolitic Melange, NW Anatolia: geological constraints
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Orta Sakarya bolgesinde, Torit-Anatolit ve Sakarya alpin kitasal birlikleri kuzeye egimli
bir ofiyolitli karmasik (Orta Sakarya Ofiyolitli Karmagigs, OSOK) ile birbirinden
ayrilmaktadir. OSOK bu kesimde {zmir-Ankara Siitur Karmagiginmn kok bolgesini temsil
etmekte olup diizenli bir ofiyolit dilimi (Tastepe Ofiyoliti) ve bir ofiyolitli melanjdan
(Dagkiiplii  Melanj1) olugmaktadir. Blok-blok tipteki melanj, mavigist, ofiyolit,
radiyolaritli bazik volkanit, rekristalize kiregtas1 gibi megabloklar icerir ve matrikste-blok
tipli bir olistostromla ortiiliir.

Sariyar Baraji BGB sinda, Igdecik kdyiiniin yakin kuzeyindeki diizenli istif sunan bir
blokta, gok altere olivin-ojitli bazaltlar igindeki kirmuizi ¢ortler iginde su radiyolarya
faunasi saptanmustir: Capnuchosphaera sp. cf. C. crassa YEH, Capnuchosphaera sp. cf.
C. theloides DE WEVER, Capnuchosphaera  sp., Sarla vetusta PESSAGNO,
Orbiculiforma sp., Triassocrucella augustum (PESSAGNO), Paronaella mocki (KOZUR
& MOSTLER), Paronaella trammeri (KOZUR & MOSTLER), Canoptum  farawayense
BLOME, Xiphotheca karpenissionensis DE WEVER, Xiphotheca rugosa BRAGIN.
incelenen radiyolarya faunasmin ozellikleri érnegin yasinin erken geg Karniyen oldugunu
gostermektedir. Saptanan yas bulgusu, érnegin icerdigi konodont elementi (Gondolella
polygnathiformis BUDUROV & STEFANOV) ile de desteklenmektedir.

[zmir-Ankara Siitur Karmagig1 i¢inde yeralan radiyolarit aratabakali bazalt bloklarindan
simdiye dek saptanan en eski radiyolarya faunasi ge¢ Noriyen olarak yaslandirilmistir. Bu



¢alisma ile ortaya konan erken ge¢ Karniyen yaslari, Izmir-Ankara okyanus kabugunun
olusumunun 6ncel ¢aligmalarda onerilenlerden daha dnce basladigini ortaya koymaktadir.

ABSTRACT

In the Central Sakarya area, the alpine Tauride-Anatolide and Sakarya terranes are
separated by a north verging ophiolitic complex (Central Sakarya Ophiolitic Complex,
CSOC), which represents the root zone of the Izmir-Ankara Suture Belt. CSOC comprises
ophiolites (Tastepe Ophiolite), and an ophiolitic melange (Dagkiiplii Melange). The latter
is characterized by a tectonic (block-block-type) complex with huge blocks of blueschists,
basic volcanic rocks with radiolarites, ophiolites and recrystallized limestones, and a
block-in-matrix-type olistostrome.

In one of the megablocks to the N of Igdecik Village (WSW of Sariyar Dam), the following
radiolarian fauna is obtained from red cherts within highly altered olivine- and augite-
phyric basalts: Capnuchosphaera sp. cf. C. crassa YEH, Capnuchosphaera sp. cf. C.
theloides DE WEVER, Capnuchosphaera sp., Sarla vetusta PESSAGNO, Orbiculiforma
sp., Triassocrucella augustum (PESSAGNO), Paronaella mocki (KOZUR & MOSTLER),
Paronaella trammeri (KOZUR & MOSTLER), Canoptum  farawayense BLOME,
Xiphotheca karpenissionensis DE WEVER, Xiphotheca  rugosa BRAGIN. This
radiolarian fauna clearly indicates an early late Carnian age. This age determination is
also confirmed by the presence of conodont elements (Gondolella polygnathiformis
(BUDUROV & STEFANOV) from the same sample.

The oldest radiolarian fauna reported yet from the oceanic blocks (basalt-radiolarite
association) within the melanges of the Izmir-Ankara Suture Belt was dated as late
Norian. The early late Carnian age obtained in this study strongly suggest that the ocean-
floor generation in the Izmir-Ankara oceanic branch has started earlier than previously
suggested.
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06 June 2000 Orta (Cankiri) earthquake: the earthquake-generating fault and
geological factors influencing the damage distribution
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06 Haziran 2000 tarihinde digmerkezi, Cankiri ilinin Orta ilgesi yakininda orta biiyiikliikte
(Mw: 6.0) bir deprem meydana gelmistir. Depremde 3 kisi dlmis, yaklasgik 200 kisi
yaralanmis ve 3000 dolayinda da yapr hasar gormiistiir. Sézkonusu deprem, Kuzey
Anadolu Fayr’nin 30 km giineyinde yer alan Dodurga Fayr’ndan kaynaklanir. Bu fay, Orta
ilgesinin yaklagik 10 km batisinda yer alir. Birbirini sol yonde agmali ti¢ alt pargadan
olusan faym toplam uzunlugu 22 km, genel dogrultusu K100D’dur. Dodurga Fay:
boyunca Miyosen-Pliyosen yash volkanit ve volkano-sedimanter kaya topluluklarina ait
birimler izlenir ve fay, yer yer bu kaya birimleri ile Kuvaterner yash ¢okeller arasinda
dokanak olusturur. Jeomorfolojik veriler, Dodurga Fayr’'nin egim atim bilesenli sol yonli
dogrultu atiml diri bir fay oldugunu gosterir. Fayin bat1 blogu morfolojik olarak 300-500
m yukaridadir. Fay boyunca izlenen bazi akarsu yataklarinda 1.5-2 km’ye ulasan tektonik
kokenli sol yonlii 6telenmeler izlenmistir.

Deprem daha ¢ok kirsal yerlesmelerdeki niteliksiz yapilarda hasara neden olmus, en fazla
hasar ise Dodurga Fayr boyunca bulunan yerlesmelerde gozlenmistir. Bu fay zonu
disindaki hasarlar ise heyelan kiitleleri tizerine kurulu kirsal yerlesmelerde yogunlagmigtir.
Saha incelemelerinde, faymn 10 km uzunlugundaki giiney yarisinda depremde gelismis
yiizey yirtilmasi olarak yorumlanabilecek bazi kilcal kiriklar gozlenmistir. Bu yiizey
kiriklarinin yapisal ve geometrik 6zellikleri dogrultu atimh faylanmayi yansitir. Dodurga
Fayrnin genel karakteri ve yilizey deformasyonlarindan edinilen bulgular, Orta
Depremi’nin egim atim bilesenli sol yonli dogrultu atimh faylanma sonucunda gelistigine
yorumlanir. Bu sonug¢ depreme iliskin fay diizlemi ¢oziimleri ve GPS verileriyle
uyumludur. Orta Depremi Kuzey Anadolu Faymm yakin ¢evre deformasyon zonu
igerisinde sol yonli antitetik bir faylanma mekanizmasini yansitir.

ABSTRACT
On 06 June 2000, a moderate earthquake (Mw: 6.0), the epicenter of which was around
Orta county in Cankwri occurred. 3 people were killed, around 200 people were injured,

and approximately 3000 buildings were damaged by the earthquake. The earthquake was
caused by Dodurga Fault which is located 30 km south of North Anatolian Fault and 10
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km west of Orta county . The total length of the fault is 22 km and its general direction is
NIO°E. The fault consists of 3 left-stepping sub-segments. Miocene-Pliocene aged
volcanic and volcano-sedimentary rock units are observed and the fault forms a boundary
between these and the Quaternary aged deposits. The geomorphologic data show that
Dodurga Fault is a left-lateral strike-slip active fault which has a dip-slip component. The
west block of the fault is morphologically 300~500 m up. In some of the riverbeds along
the fault, tectonic left-lateral offsets of 1,5-2 km long were observed.

The earthquake mainly destroyed the poor quality buildings in the rural areas and most of
the damage occurred in the places along Dodurga Fault. Damages out of the fault zone
became dense in the countryside constructed on the landslide area. In the field
investigations, some fissures were observed in the south half of the fault which is 10 km
long. The fissures were formed by the surface rupture deformation occurred in the
earthquake. The structural and geometrical features of these surface ruptures show a
strike-slip faulting character. The general character of Dodurga Fault and the data
gathered out of the surface deformations show that Orta Earthquake was resulted from a
left-lateral strike-slip faulting with a dip-slip component. This result is consistent with
fault plane solutions and GPS data. Orta Earthquake reflects a left-lateral antithetic
Jfaulting mechanism in the close vicinity deformation zone of North Anatolian Fault.
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Arastirma, Yenikapi-Taksim metro hatti nedeni ile Hali¢ ve kiy1 alanlarinda yapilmis olan
5 sondaja ait Orneklerin igermis oldugu foraminifer faunasi ile Holosen istifinin
sedimentolojik dzelliklerini, bunlarin ¢okelme ortamlarini ve o dénemde varolan ekolojik
kosullar: belirlemek amact ile gergeklestirilmistir.

ABSTRACT

This study investigates foraminiferal fauna and sedimentological properties of Holocene
age samples taken from 5 drill-holes located near Golden Horn for the Yenikapi-Taksim
metro construction. The investigation aims to determine depositional and ecological
conditions under which the samples were deposited.
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Kuvaternerde ve giiniimiizde deniz diplerindeki yerel ortam
degisimleri ile bunlarin neden oldugu yanhs yorumlar

Sea bottom local environmental changes in Quaternary and recent and resulting
misinterpretations
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Marmara Denizi'nin giineyinde bazi bélgelerde giiniimiizde ve Geg Kuvaterner’de olusan
ortamsal degisiklikler nedeni ile bazi arastiricilar tarafindan yanlis yorumlar yapilmis;
ozellikle gézlenmis olan tathisu-acisu formlarinin varligina dayanilarak bu tortullar Yeni
Oksiniyen (Geg Pleyistosen) olarak yaglandinlmistir. Calismamizin amaci bu gibi
durumlarin bazi bolgelerde ortamsal dzelliklerde meydana gelen degisimler nedeni ile
olustugunu ortaya koymaktadir.

ABSTRACT
In southern Marmara Sea, owing to depositional changes in Late Quaternary and at
present, some erreneous interpretations were made. Some sediments were given age of

New Euxinian (Late Pleistocene) due to presence of fresh-brakish water forms. The aim
of this study is to present that these situations may be caused by environmental changes.
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Giines Ofiyoliti’nin (Divrigi-Sivas) jeolojisi
Geology of Giines Ophiolite (Divrigi-Sivas)
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Bu ¢alismada Divrigi-Cetinkaya arasindaki bolgede kuzeydogu-giineybati dogrultusunda
genis bir alanda yiizeylenen Giines Ofiyoliti’nin jeolojik ¢zelliklerinin ortaya konulmasi
amaglanmistir.  Divrigi  ¢evresinde birimin en alt diizeyinde serpantinlesmis
harzburjitlerden olusan tektonitler gozlenir. Tektonitlerin tizerinde yer yer piroksenit
diizeyleri ve diinit mercekleri igeren kiimiilat dokulu peridotitler yeralir. Piroksenit
diizeyleri diizensiz segregasyonlar ve mercekler halinde goriiliir. Kiimiilat peridotitlerin
iizerinde ise bazi yerlerde katmanh gabrolar gozlenir. Gabrolarin en alt diizeyi yer yer
troktolit bilesimindedir.Cetinkaya’ya dogru daha ¢ok katmanlt gabrolar yiizeylenirken
diger alanlarda masif gabrolar egemendir. Masif gabrolar tabanda izole diyabaz dayklari
ile kesilirler. Genellikle diyabaz bilesimli olan dayklar iist boliimlerde sayica giderek
artar ve levha dayk karmasigimni olustururlar.Levha dayk karmasiginin iizerinde ise yastik
lavlar ¢ok ince bir diizey olusturur. Gines Ofiyoliti yukarda belirtilen Ozellikleriyle
sedimanter ortii disinda ideal ofiyolitik dizideki tim birimleri kapsar. Ancak diziyi
olusturan asbirimler arasindaki sinirlar genellikle fayhdir. Giines Ofiyoliti’ni, ¢akiltagr
kumtagi-aglomera ve tif ardalanmasi, pelajik ve hemipelajik kirectaslari, spilitik lav ve
diyabaz dayklarindan olugan Kampaniyen-Maastrihtiyen yash volkano-tortul bir dizi
uyumsuz olarak iizerler. Giines Ofiyoliti de Alt Karbonifer-Kampaniyen yash Munzur
Kiregtaslar iizerine bindirdigi igin ofiyolit yerlesme yasinin Kampaniyen oldugu
soylenebilir.

ABSTRACT

Giineg Ophiolite crops out in the large area between Divrigi and Cetinkaya (Sivas). Aim
of this study is to determine the geological characteristics of Giines Ophiolite. Tectonites
essentially consisting of serpentinized hartzburgite are observed at the base of this unit in
the Divrigi area. Cumulate peridotites containing clinopyroxenite interlayers and dunite
pods tectonically overlay tectonites. Pyroxenites are in shape of irregular segregations
and lens. Layered gabbros overlay cumulate peridotites. Troctolites are observed at the
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bottom of layered gabbros. Layered gabbros essentially crops out near Cetinkaya.
Massive gabbros are dominant elsewhere. Isolated dyke are observed at the bottom of
massive gabbros. These dyke are generally diabasic composition and increase upward in
number and finally form sheeted dyke complex. This dyke complex is underlain by a thin
pillow lava level. Giines Ophiolite contains all units of complete ophiolite except
sedimentary sequence. The contacts of the units forming Giines Ophiolite are faulted. For
this reason it can be defined as a dismembered ophiolitic suit. This assemblage is
underlain by a volcano-sedimentary sequence containing conglomerate-sandstone-
aglomerate and tuff alternations ,some pelagic and hemipelagic limestone lenses and
spilitic lavas and diabasic dykes. This unit is Campanian-Maastrichtian aged. Giines
Ophiolite overthrusts the Munzur Limestones Lower Carboniferous-Campanian aged.
For this reason, it can be accepted that age of ophiolite emplacement is Campanian.
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Bolu Ovasi ve yakin civarinin neotektonigi ve deprem riski

Neotectonics and earthquake risk of Bolu Plain and its vicinity
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Bu ¢alismada, Kuzey Anadolu Fay Zonu'nun (KAFZ) yaklagik 15 km genislige ulastigi ve
Bolu sehir merkezinin de yer aldig: ¢ek-ayir basen 6zellikli Bolu Ovasi'nin neotektonigi
ve sismik riskinin belirlenmesi amaglanmigtir.

Bolu Ovasi'nin giineyini sinirlayan KAFZ’nun dogrultu atimh sag yonlii segmenti yakin
gecmiste bir ¢ok kez onemli sismik aktiviteye neden olmustur ( Gerede-01.02.1944,
Ms=7.2; Mudurnu-05.04.1944, Ms=5.6; Abant-26.05.1957, Ms=7.1; Dokurcun-
22.07.1967, Ms=7.2; Akyaz1-30.07.1967, Ms=6.0 ). Ancak, bu siire igerisinde Bolu
Ovasi'nin kuzeyinde yer alan fay segmenti ise sismik anlamda daha sessiz kalmistir.
Bunun nedeni ise Bolu Ovasi kuzey kesiminin litolojik 6zellikler ve tektonik geligim
agisindan ovanin giineyinde yer alan kesimden farklilik gostermesidir. Bolu Ovasi'nin
gliney kesimini jeolojik ve morfolojik olarak sinirlayan KAFZ’ nun giiney blogu genel
olarak Kretase yasl sedimanter ve Tersiyer yash volkanik ve piroklastik kayaglardan;
kuzey blogu ise Kuvaterner yash aliivyonlardan ve Pliyosen yash gevsek baglanmig
epiklastik kayaglardan olugsmaktadir. Ovanin kuzeyinde yer alan KAFZ na ait Kuzey Ana
Fay Segmentindeki kuzey blok ise iistte Kretase ve Tersiyer yash sedimanter mostralar ile
dar alanlarda ortiilii; ancak, genis alanda yayilm gosteren Paleozoyik yash
metamorfitlerden meydana gelmektedir. Bu fay boyunca, kuzey blokta yer alan
metamorfitler neotektonik dénem oncesinde, Kretase ve Tersiyer yash birimler iizerine
kuzeyden itki ile yerlesmislerdir. Ancak, neotektonik donemde bu bindirme yapist,
tektonik rejimin degismesi ile biyiik oranda sag yonli dogrultu atim karakteri
kazanmistir.

12 Kasim 1999 Diizce depreminde olusan yiizey kirigi, 17 Agustos 1999 Kocaeli depremi
yiizey kirnginin dogusunda ve onun devami seklinde gelismis, Bolu Dagi’nda otoyol tiineli
yakininda sonlanmistir. Bolgedeki bu son biyiik sismik aktivite ve Yigilca, Mengen,
Orta-Cankir1 civarinda meydana gelen orta biyikliikteki (>4.0-6.0 Ms) depremler,
KAFZ'nun batt boliimiindeki deformasyon enerji aktariminin, Bolu Ovasi kuzey segmenti
tizerinde doguya dogru gelistigini gostermektedir. Bolu Ovasi kuzey kesiminin jeolojik ve
tektonik yap1 6zelliklerine iligkin toplanan bulgular, KAFZ'nun Gerede batisindaki tiim
bati kesimi igin yakin gelecekte en fazla sismik risk tasiyan boliim olarak Bolu Ovasi
kuzeyini isaret etmektedir.
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ABSTRACT

The aim of this study is, investigation of the neotectonics and determination of the seismic
risk of the Bolu Plain in which Bolu city center is situated, North Anatolian Fault Zone
(NAFZ) extends to 15 km, and has a pull- apart basin character.

The right-lateral strike slip fault segment of the NAFZ, which bounds Bolu Plain on the
south, have caused many seismic activities in the near past (Gerede-01.02.1944, Ms=7.2;
Mudurnu-05.04.1944, Ms=5.6; Abant-26.05.1957, Ms=7.1; Dokurcun-22.07.1967,
Ms=7.2; Akyazi-30.07.1967, Ms=6.0). On the contrary, the fault segment to the north of
the Bolu Plain showed inactivity from the point of seismicity in the same period. The
reason for this was the differences between north and south parts of the Bolu Plain in
lithological properties and tectonic evoluation. The south block of the NAFZ segment
which forms geological and morphological bound on the south of the Bolu Plain, consists
generally of Cretaceous sedimentary rocks and Tertiary lava and pyroclastic rocks; and
the north block consists of alluvium. The north block of the NAFZ segment bounding the
plain on the north, is partially overburden by Cretaceous and Tertiary sedimentary rocks;
but mostly consists of Paleozoic metamorphic rocks which crop out in a large area along
this fault segment. The metamorphic rocks in the north block were replaced before
neotectonic period on the Cretaceous and Tertiary rocks by compression from the north.
In neotectonic period, this overthrust structure has gained dominantly a right-lateral
character due to the changes in the tectonic regime.

The rupture of the 12 November 1999 Diizce Earthquake is located to the east of the 17
August 1999 Kocaeli Earthquake and has developed as its extention, and lasts close to the
highway tunnel in Bolu Mountain. The above mentioned great seismic activities in the
region and medium magnitude earthquakes (> 4.0 - 6.0 Ms) at Yigilca, Mengen, and
Gankiri, indicates that the deformation energy transfer in the west part of the NAFZ
progresses eastward in the north segment of the Bolu Plain. The data on geological
properties and tectonic structure of the northern part of the Bolu Plain, indicates that, in
near future the highest seismic risk for the western part of the NAFZ will be in north of
the Bolu Plain.
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izmit Korfezi cevresinin Kuvaterner stratigrafisi ve tektonik modeli

The Quaternary Stratigraphy with tectonic model in around Gulf of [zmit
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inceleme alam, izmit Korfezi’nin dogu kesiminin kuzey ve giiney alamini kapsamakta
olup 17.08.1999 {zmit depremi sirasinda hareket eden Kuzey Anadolu Fay Zonuna ait
segmentlerin bolgesel Kuvaterner ¢okelleri ile iligkisini igerir. Giiney zonda yer alan
Arslanbey formasyonu karasal kokenli aliiviyal yelpaze ¢okeli olup tektonik denetimli bir
fasiyes ortami gosterir. Kuzey zonda ise Yenikent formasyonu ile belirlenmis olan birim,
Arslanbey formasyonu ile benzer fasiyes gostermekle birlikte, Kuzey Anadolu Fay
Zonuna bagli izmit Kérfezi’nin kuzey kesimi gerilme bilesenli faylarmin denetimi ile
olusmus ve deformasyona ugramistir. Giineyde yiiksek morfoloji ile algak kesim
arasindaki siir, KB-GD dogrultulu, diisey atimi yiiksek, sag yanal bilesenli, kademeli
oblik normal fay segmentleri olan Yukaridegirmendere-Orciin ve Sarayli-Sirinkdy faylari
ile belirlenmis olup, KD-GB yonli gerilme vektorlerinin  gostergesi seklindedir.
Karamiirsel-Golciik Segmenti ile izmit-Sapanca Segmenti arasinda gelisen Kavakli Oblik
Normal Segmenti ise KB-GD dogrultulu ve KD-GB gerilme bilegenlidir. Izmit Korfezi en
dogu ¢ukurlugunun giineybati kenarini denetleyen bu fay, bu ¢ukurlugun asimetrik pull-
apart tektonigi ile olustugunun karadaki belirtisidir. Caligma alaninda, Kuzey Anadolu
Fay’1 tek hat fay ¢izgiselligini degistirmekte olup, saat yoniiniin tersine dogru
donen,basamakli izlenen, sag yanal dogrultu atimli bir tektonik yapi icinde KKD-GGB
gerilme geometrisinin goriildigi bir zonu belirtir.

ABSTRACT

The study area covers east of Gulf of Izmit which ruptured during 17.08.1999 Earthquake.
In this study, the relation between Quaternary sediments both on the south and north part
of the gulf and fault segment were investigated. Arslanbey formation which located on
southern part of the gulf is a terrestrial alluvial fan deposits and indicates a tectonically-
controlled depositional enviroment. Yenikoy formation in the north of the gulf has similar
facies but 1t developed with extensional faults. The boundary between highland and
lowland on the southern part is represented by NE-SW directional en-echelon oblique
normal faults with high vertical component dextral offset. This faults formed as
Yukaridegirmendere-Orciin and Sarayhi-Sirinkéy faults, indicate NE-SW  extension.
Kavakl oblique normal fault, which developed between Karamiirsel-Golciik and [zmit-
Sapanca Segments has also NW-SE direction indicating NE-SW extension. This fault
controls southwest part of easternmost basin of gulf and suggests assimetric pull-apart
basin for this area. The directional North Anatolian Fault changes to NNE-SSW
extensional system with anticlock-wise en-echelon dextral fault zone.
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Soma Yéresi (Manisa-Bati Anadolu) Neojen stratigrafisi ve Mollusk
faunasi

Neogene stratigraphy and Molluscan fauna of Soma Region (Manisa-Western
Anatolia)
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Bu ¢alisma, Soma (Manisa) civarindaki Neojen yaslt birimlerin paleontoloji ve
stratigrafisini mollusk faunasina bagli olarak ortaya koymaktadir. Caligma bélgesinde,
Soma ve Denis formasyonlarina ait bes adet olgiilii stratigrafi kesiti alinmis ve bu
kesitlerden mollusk faunasina ait toplam 20 tiir tanimlanmistir. Saptanan faunaya bagli
olarak, Miyosen yasli Soma formasyonu’nun Meosiyen-Ponsiyen, Pliyosen yash Denis
formasyonu’nun da Dasiyen ¢aginda olustugu tespit edilmistir. Ayrica, Bakirgay’m
kuzeyinde, bu iki formasyondan daha geng, Romaniyen ¢agini temsil eden faunaya sahip
kumlu kiltaslarindan olugmus bir litoloji tespit edilmistir. Tanimlanan faunanin
stratigrafik-paleocografik yayihmi ve paleoekolojik 6zelliklerine gore; Meosiyen’de,
bélgenin Dogu Paratetis’in etkisinde sig bir gél oldugu, Ponsiyen’de, géliin Merkezi
Paratetis’e ait fauna igerdigi, tektonizma dolayisiyla zaman zaman su seviyesinin iyice
diiserek bataklik ortamina doniistiigii ve boylece de kdmiir olusumunun meydana geldigi
tespit edilmistir. Dasiyen’de bolgede aktif olan volkanizmanin iiriinlerinin gole
depolandigi ve ayni zamanda géliin akarsularla beslendigi, Romaniyen’de ise akarsularla
beslenmenin devam ettigi saptanmistir.

ABSTRACT

In this study, paleontology and stratigraphy of Neogene unifs exposed around Soma
(Manisa) have been examined using Molluscan fauna. Twenty specimens of the Molluscan
Sfauna have been described in five measured stratigraphic sections of Soma and Denig
formations. Based on these fauna, the Soma formation previously known as Miocene age
assigned to Meotian-Pontian era. Also, Denis formation previously known as Pliocene
age, reassigned to Dacian era. In addition, a new sandy-claystone lithology younger than
Soma and Denis formations have been observed in North of Bakir¢ay which contains a
Jauna of Romanian era. According to the stratigraphic, paleogeographic distribution, and
paleoecology of the fauna, the area was a shallow lake and shows similar characteristics
of East Paratethys in Meotian. In Pontian, the lake was contained Central Paratethys
Jauna. Marshy and coaly levels have been occurred due to level of the lake has been
changed by tectonism. In Dacian, the lake was feeding by rivers and also materials from
the volcanic activity of the region. In Romanian, feeding by rivers has been continued.
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Denizli Bolgesi Neojenine ait katlarin stratigrafik
konumlarinda yeni diizenleme

New arrangement of the stages at stratigraphic levels belonging to
Neogene of Denizli Region
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Denizli-Buldan-Babadag arasinda yiizlek veren Neojen tortullari fosilsiz
konglomeralarla baslar, marn ve plaket kiregtaslar1 ile devam eder. Igerdigi Radix
(A.) phrygovata Oppenheim ve Dreissena phrygica Oppenheim gibi karakteristik
tiirlere dayanarak yaslari Meosiyen'dir. Bu tortullari uyumlu olarak kumtaslari
tizerler. Cok bol ve iyi korunmus Pelecypoda ve Gastropoda simifina ait tiirler
icerir. Pseudocardita phrygica Oppenheim, Pseudocardita bukowskii Oppenheim,
Paradacna denizluense Taner, Didacna (P.) tosunlari Taner, Prososthenia
phrygica phrygica Oppenheim, Prososthenia sublevis Oppenheim, Hydrobia cf.
vitrella Stefanescu, Pyrgula conica conica Taner, Theodoxus (C.) karakovensis
karakovensis Taner, Theodoxus (N.) bukowskii Oppenheim gibi. I¢erdigi faunaya
dayanarak bu seviyenin yasinin Ponsiyen oldugu sonucuna varilmigtir. Bu katlar
onceki yilarda kullanildigr gibi Alt Pliyosen'e ait olmayip, giiniimiiz Neojen
kronostratigrafisine gére Ust Miyosen'e dahil edilmistir.

ABSTRACT

The Neogene sediments are exposed around Denizli-Buldan-Babadag start with
unfossiliferous conglomerates, and continue with marl and layered limestones.
The age of these layered limestones is found as Meotian according to their
characteristic species which are Radix (A.) phrygovata Oppenheim and Dreissena
phrygica Oppenheim. Sandstones conformably overlie these sediments, and
contain well preserved Pelecypoda and Gastropoda specimens. For example;
Pseudocardita phrygica Oppenheim, Pseudocardita bukowskii Oppenheim,
Paradacna denizluense Taner, Didacna (P.) tosunlari Taner, Prososthenia
phrygica phrygica Oppenheim, Prososthenia sublevis Oppenheim, Hydrobia cf.
vitrella Stefanescu, Pyrgula conica conica Taner, Theodoxus (C.) karakovensis
karakovensis Taner, Theodoxus (N.) bukowskii Oppenheim. It is found that the
age of this level is Pontian according to above mentioned fauna. It is noted that
these stages placed around study area are not belonging to Lower Pliocene as
used the time of working years. These stages have been considered as Upper
Miocene according to actual Neogene chronostratigraphy.
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Kuzey Anadolu Faymin Gerede-ismetpasa arasindaki boliimiiniin Geg
Holosendeki hareketleri

Late Holocene Behaviour of The North Anatolian Fault from Gerede to
Ismetpasa

Erdal HERECE
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Kuzey Anadolu Fayr (KAF)'nin Erzincan ile Mudurnu vadisi bati ¢ikisi arasindaki
boliimiinde 1939 - 1967 yillari arasinda yedi biiyiik deprem olmustur. Fayin bat:
bolimiinde, 1944 Gerede-Bolu deprem kirig1 boyunca yapilan detay saha ¢alismalariyla
1944 ve daha onceki depremler sirasinda gelisen yanal Gtelenme degerleri, faym yillik
kayma oram ve yikici depremlerin yinelenme siireleri belirlenmeye ¢alisilmistir, 1944
deprem kingmin dogu bolimiinde belirlenebilen ve dlgiilen yanal ételenme degerleri;
deprem sirasindaki egemen hareketin sag yanal dogrultu atimli oldugunu ve gelisen yanal
otelenme degerlerinin 6-7 m arasinda degistigini gosterir. Elde edilen bu verilerin
yorumu, KAF’ 1n bu béliimiinde karakteristik depremlerin gelismis olabilecegini ortaya
koyar.  Ismetpaga’ nin yaklagik 3,2 km dogusunda eski kemerli koprii ayaklar fay
tarafindan 25,9 + 2,1 m sag yanal olarak Gtelenmistir. Kopriiniin yapiminda kullanilan
¢imento maddesinin igerdigi komiir kalintilar1 radyokarbon metoduyla yaslandiriimis ve
bu kopriiniin giiniimiizden 1322+ 163 y1l 6nce inga edildigi belirlenmistir. Kopriiniin fay
tarafindan 25,9 + 2,1 m lik otelenme degeri  kopriiniin yasina boliindiigiinde fayin bu
bolgedeki yillik kayma orani 20 £ 4 mm/yi1l olarak bulunur. Elde edilen bu kayma orani
ile KAF boyunca gelisen yikict depremlerin yinelenme siireleri 353 + 85 yil olarak tahmin
edilmektedir.

ABSTRACT

From 1939 through 1967, seven large earthquakes ruptured the North Anatolian Fault
(NAF) from Erzincan to the western termination of the Mudurnu Valley. A detail field
research was carried out along the western portion of the NAF that ruptured in 1944, to
determine the amounts of slip during individual faulting events, the slip rate and
recurrence intervals of large earthquakes generated by the NAF. Measured offset features
along eastern part of 1944 fault trace indicate that the faulting event in 1944 is
dominantly right lateral and is as large as 6-7 m. These data suggest that this segment of
the NAF has generated “characteristic earthquakes”. About 3,2 km east of Ismetpasa,
there is an ancient arch bridge which is offset by 25,9 + 2,1 m. Radiocarbon date of
charcoal fragments contained in cementing materials of the bridge is dated as 1322 + 163
yr BP. If the 25,9 + 2,1 m offset is divided by this age, the slip rate is 20 + 4 mm/yr. The
average recurrence interval of large earthquakes is estimated as 353 + 85 years.
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SABONET, 17 Agustos 1999, izmit Depremi
Artcideprem Calismalar:

The SABONET Aftershock Studies of the August 17, 1999 Izmit earthquake
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Artgideprem  yogunlasma yerleri ile fay segmantosyonu arasmdaki iliskiyi kurmak
amactyla, Izmit depremi sonrast Sabonet ve Reftek istasyonlarindan elde edilen
datalardan 2469 artgideprem degerlendirilmistir.

SABONET ve Reftek datalarindan elde edilen artgideprem verilerine gore; izmit depremi
sonrasi artgideprem dagilimi, yiizey kirigimin izmit ve Diizce arasinda kalan kisminda,
Akyazi (Sakarya) civarindaki kesiminde ve kirigin G blogunda ve Akyazr-Diizce
arasinda kalan kisminda Goélyaka civarinda ve kingin K blogunda yogunluk
gostermektedir. Bu alanlarda art¢idepremlerin odak derinlikleri genellikle 5 - 15 km
arasinda degismektedir.

ABSTRACT

After the mainshock of Izmit earthquake, 2469 aftershocks obtained from Sabonet and
Reftek data were evaluated to interpret the relationship between clustering of aftershocks
and fault segmentation.

According to the aftershock studies obtained from SABONET and REFTEK data, The
aftershock distribution of the [zmit earthquake concentrated at Akyazi and Gélyaka
clusters which are located the part of the surface rupture between the Izmit and Diizce
provinces. While the former was clustered in particular in the southern block of the
rupture, the latter was clustered in the northern block of the surface crack. In this part, In
general focal depth of the aftershocks are ranging between 5-15 km.
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Tektonikc¢e aktif Marmara Denizi Cinarcik Cukuru’nda yamag
duraysizhgy, kiitlesel sediment hareketleri ve sismotiirbiditler: 17
Agustos 1999 Depremi sonrasi ¢alismalar

Slope instabilities, sediment mass movements and seismo-turbidites in the
tectonically active Cinarcik Basin of the Marmara Sea: post-17 August 1999
earthquake studies
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Sismotektonikge aktif Marmara Denizi’nin dogusunda yer alan Cmarcik Cukuru’nda
gergeklestirilen bu ¢alismanin amaci, 17 Agustos 1999 ve diger tarihsel depremlerin deniz
tabaninda sebep olmus olabilecegi, kiitlesel sediment hareketlerini arastirmaktir. Bu
amaca uygun olarak 2000 Agustos ayinda MTA-Sismik 1 Arastirma Gemisi ile Cinarcik
Cukuru (derin basen diizligi, kitasal yamag ve kita sahanligi dahil) havzasinda 15 nokta
istasyonda sediment karotu ve 7 hatta sismik profil kayitlart alinmistir. Sediment 6rnekleri
i¢in serbest diigme-agirhikli gravite karot ve sismik profilleme i¢in hava tabancasi ve ¢ok
kanalli sismik sistemi kullanilmistir. Karotlarda 367 cm’ye varan kalinhkta sediment
alinmig ve sismik kayitlarin uzunluklari 3 saniyeye (TWT) kadar varmaktadir. Ince
taneli silisiklastik ¢camur hemen hemen tiim karotlarda sik¢a rastlanan sediment tiirtidur.
Derin basen diizligiinden alinan karot sedimentlerinde yer yer nisbeten kaba taneli (ince
kum-kaba silt) seviyelere rastlanilmakta ve bunlarin kiitlesel sediment hareketlere bagh
tiirbidit akintisi sonucu olustugu tahmin edilmektedir. Si1§ su ortamlarina ait bentik
kavkilarin basen diizligii ve yamag sedimentlerinde bulunmasi bu ihtimali daha da
dogrulamaktadir. Ince-kaba taneli sediment ardalanmalari diger karotlarda da
goriilebilmektedir. Sismik fasiyes analizleri iki énemli yansima paketi géstermektedir.
Cukurun basen diizliglinde paralelligi iyi sismik yansimalar hakim iken, yamaglarda
kiimbetimsi ve karmasik fasiyesler daha yaygindir. Béylece yamach deniz tabanlarinda
kiitlesel sediment hareketlerinin varligr sismik profillerden de tahmin edilebilmektedir.
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ABSTRACT

This study was carried out in the Cnurcik Depression, eastern part of the
seismotectonically active Marmara Sea and aims to investigate the sediment mass
movements probably related to 17 August 1999 and other historical earthquakes. With
this in mind, in August 2000, sediment cores were taken at 15 stations and seismic
profiles were obtained along 7 tracklines using the Research Vessel Sismik-1 of MTA in
Cinarcik Depression (including deep basin plain, continental slope and shelf). To obtain
sediment samples, free fall gravity cores and for seismic profiling air gun and
multichannel seismic system was used. Up to 367 cm long sediment cores and to 3 second
TWT seismic profiles were taken. The fine-grained silisiclastic mud is the most common
sediment type found in almost all cores. The relatively coarser-grained sediment layers
found in the basin plain cores are thought to have been derived from sediment mass
movements and related turbidite flows. The presence of shallow-water benthic organism
shells in the basin plain and slope sediments confirm this probability. The alternating
fine- and coarse-grained layers are also observed in other cores. Seismic facies analysis
showed two important reflection configurations. The paralel seismic reflections are
dominant in the basin plain of depression while mounded and chaotic reflections are
more widespread on the slopes. Thus, the presence of sediment mass movements can also
be inferred from seismic profiles.
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Eskisehir yerlesim yeri zemin tiirlerinin ve sivilagsma potansiyelinin
konik penetrasyon testi (CPT) ile belirlenmesi
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Eskisehir yerlesim yerinin Kuzey Anadolu Fayi’na (KAF) olan uzaklig1 yaklasik olarak
80 km’dir. Ayrica Eskisehir’in hemen giineyinde Eskisehir Fay Zonu bulunmaktadir.
KAF’'nin Eskisehir’e en yakin noktasinda ve Eskisehir Fay Zonu’nda meydana
gelebilecek biiyiik bir deprem sehri etkileyecektir. Dolayistyla Eskisehir igerisindeki
yerlesim bdlgeleri ve yeni yerlesime agilmasi diisiiniilen bolgelerde zemin 6zellikleri ¢ok
iyi belirlenmelidir. Bu ¢aligmada, 2. derece deprem bdlgesinde yer alan Eskisehir yerlesim
yeri zemin tlirlerinin ve sivilasma potansiyelinin konik penetrasyon testi (CPT) ile
belirlenmesi ele alinmigtir. Bu kapsamda ¢aligma alaninda 40 adet CPT yapilmistir.
Sivilagma potansiyelinin belirlenmesi i¢in analiz yontemi olarak normalize edilmis konik
u¢ direnci (q), strtinme orami (Rg) ve sivilasma potansiyeli arasindaki iligki
kullanilmigtir. Calisma sonucunda Eskisehir yerlesim alanindaki zemin tiirleri
siniflandirtlmig ve ¢ boyutlu cografi bilgi sistemi (CBS) ortaminda modellenmistir.
Caligma alani igerisinde genellikle iist seviyelerde duyarli ince tane, organik malzeme ve
kil birimlerinin bulundugu, bunlarin altinda siltli kil - kil, killi silt — siltli kil ve kumlu silt
— killi silt birimlerinin istiflendigi, bunlardan sonra siltli kum — kumlu silt, kum - siltli
kum ve kum birimlerinin geldigi ve bu seviyeler de gegildikten sonra ¢akilli kum - kum
ve ¢ok siki ince tane birimlerinin istiflendigi belirlenmistir. Belirlenen zemin tiirlerinin q,
ve Ry degerlerine bagl olarak degisimi saptanmistir. Elde edilen grafik iizerinde zemin
tiiriine bagl olarak belirgin bir kiimelenmenin varligi gorilmiis ve genellikle siltli kum -
kumlu silt, kum - siltli kum ve kum birimlerinin sivilasan alan igerisinde kaldig:
belirlenmistir. 495 katmandan elde edilen g, ve R; degerleri ii¢ boyutlu CBS ortami
kullanilarak degerlendirilmis, elde edilen modellerde 2m ve Sm seviyelerinden kesitler
alinarak raster tabanli CBS ortaminda sivilasmaya aday bdlgelerin haritalar
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olusturulmustur. 2m seviyesinde toplam 0.57 km? alanin, 5m seviyesinde toplam 6.36 km?
alanin sivilagma potansiyeli tasidi saptanmustir.

ABSTRACT

The distance between the urban area of Eskisehir and the North Anatolian Fault (NAF) is
80 km. There is also a fault zone, which is called Eskisehir Fault Zone, at the south site of
the city. A big earthquake, which would happen at the nearest point of NAF and in the
Eskisehir Fault Zone, can cause damages in Eskisehir. Therefore, soil properties of the
urban area or to be considered as a new urban area must be determined completely. In
this paper, determination of soil types and liquefaction potential of the urban area of
Eskisehir, which takes place in the earthquake zone of second degree, is studied by using
conic penetration test (CPT). In the field, 40 CPT are conducted for this scope. The
relation between normalized cone resistance (qy;), friction ratio (Ry) and liquefaction
potential is used as an analyse method. As a result of this study, soil types, which take
place in the field, are modelized in the three dimensional geographic information system
(3D-GIS) environment. In the field, the upper layers are generally consist of sensitive fine
grain, organic material and clay layers, beneath these layers silty to clay to clay, clayey
silt to silty clay and sandy silt to clayey silt layers come, after these layers silty sand to
sandy silt, sand to silty sand and sand layers are seen, at last gravely sand to sand and
very stiff fine grain layers are observed. Variation of soil types, which are obtained from
CPT, is determined according to q,; and Ry values. The soil types can be grouped clearly
on the graph of q,-R; and silty sand to sandy silt, sand to silty sand and sand soils are
generally seen in the liquefaction zone. q,; and Ry values, which are obtained from 495
layers, are modelized in 3D-GIS environment. Horizontal sections are taken at 2m and
Sm from these models and according to these sections, the distribution of potential
liquefaction areas for 2m and 5m are determined by raster-based GIS. The area of
0.57km? at 2m and 6.36km* at Sm are determined as a liquefaction potential zone.
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Kastamonu ilinin depremselligi ve deprem tehlikesi
The seismicity and earthquake hazard of Kastamonu Province
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Kuzey Anadolu Fay Zonu iizerinde yeralan ve toplam 363.700 niifusa sahip olan
Kastamonu ilinin 1996 tarihinde yayimlanan ve halen yiiriirliikte bulunan Deprem
Bolgeleri Haritasina gore yiizolgiimiiniin % 46’s1 I. Derece, % 22’si II. Derece, % 24’
I1I. Derece ve % 8’1 IV. Derece deprem bolgesinde yeralmaktadir.

Calismanin amaci Kastamonu ilinin depremselligi ve deprem tehlikesini incelemek ve son
yayimlanan Deprem Bolgeleri Haritasindan farkli olarak deterministik yontemle ilin e
siddet ve es-ivme dagilim haritalarini hazirlamaktir.

Bu ¢alisma ile Kuzey Anadolu Fay Zonunun Gerede — Niksar arasinda kalan béliimiinde
M 2 7.5 olan bir depremin 100 yil i¢inde gergeklesme olasiligimin % 86 oldugu ve bu fay
lizerinde olusabilecek Ms = 7.5 biiyiikliigiinde bir depremden Kastamonu Merkez
ilgesinde olusabilecek zemin-bagimsiz siddet degerinin VII olabilecegi belirlenmistir.

ABSTRACT

Kastamonu city which is located on the North Anatolian Fault Zone, has a total
population of 363 700. According to Seismic Risk Zoning Map of Turkey, 46 percent of
the area of Kastamonu province take place in the first, 22 percent in the second, 24
percent in the third and 8 percent in the fourth degree hazard zone.

The aim of this study is to investigate the seismicity and earthquake hazard of Kastamonu
province and to prepare iso-intensity and iso-acceleration maps by deterministic
approach which is different from Seismic Zone Mapping of Turkey.

The probability of an earthquake occurrence of equal or greater than magnitude Ms =
7.5 in 100 years was calculated 86 percent. Kastamonu city center will be affected at an
intensity of VII from an earthquake of Ms=7.5 magnitiide that may be occurred on the
segments of NAFZ between Gerede and Niksar.
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Kastamonu ilinin heyelan duyarhlik haritasinin olusturulmasi

Landslide susceptibility mapping of Kastamonu province
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Calisma, yakin gegmiste heyelan agisindan 6nemli bir bolge olan Kastamonu ilinin
Cografi Bilgi Sistemi temelinde heyelan potansiyelinin aragtirilmasini amaglamaktadir.
Hazirlanacak Heyelan Duyarlilik Haritast 1. Afet Yonetimine; 2. Bolgesel yerlesim
planlarma; 3. Yerlesim birimlerinin gelisimine; 4. Ulagim hatlarimin belirlenmesine ve
kritik mithendislik yapilar ile ilgili yer se¢imine; 5. Heyelan etkilerinin azaltilmasina
destek olabilecektir. Kastamonu ili smirlart igerisinde 6zellikle 1985 ve 1998 yillarinda
yogun ve bolgesel nitelikte heyelanlar olusmustur. S6z konusu heyelanlar neticesinde ¢ok
sayida konut afete maruz kabul edilerek Baymdirlik Bakanhgi-Afet Isleri Genel
Miidirliiglince nakillerine karar verilmistir. Ayrica bir ¢ok karayolu heyelanlar nedeniyle
stirekli tahrip olmakta dolayistyla 6nemli is giicti ve maddi kayiplar meydana gelmektedir.
Guiniimiizde de stirekli yeni heyelan olaylar1 yagsanmaktadir.

ABSTRACT

This study primarily aims to research landslide potential of Kastamonu province that has
been important region in terms of landside in the past on the basis of Geographic
Information System(Gl1S). The Landslide susceptibility map will be able to support: 1)
Disaster administration 2) Regional settlement plans 3) Urban developments 4)
Determining of transportation routes 3) Mitigating landslide effects. Especially in 1985
and 1998, widespread landslides occurred and caused considerable threat for residential
areas in Kastamonu province. Because of these landslides, a large number of houses
(approximately 1300) have been relocated to safe places by Ministry of Public Works and
Settlement. Nowadays, new landslide incidents take place. Besides, landslides disrupted
so many roads and caused economic loss.
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C1g risk analizinde modellemenin yeri (Kastamonu Ornegi)

The place of the modelling in avalanche risk analysis (Kastamonu Example)
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Her kis mevsiminde iilkemizde sika gdriilen ¢iglar, yapilasmanin ve her tiirlii devlet
yatirmminin 61§ riski altinda olan yerlerde gi1§larin fiziksel 6zellikleri dikkate almmadan
plansiz sekilde yapilmasi nedeni ile 6nemli derecede can ve mal kaybma neden
olmaktadirlar. Bunun gostergesi olarak ¢iglar sonucu son 10 yilda, Afet Isleri Genel
Mudiirliigii kayitlarina gore 555 kisinin 6ldiigii dikkate alinacak olursa, durumun hangi
boyutlarda oldugu anlagilabilir. Bu durumda arazi ve tarihsel verileri dikkate alarak
¢iglarin fiziksel boyutlari ile yapabilecekleri hasarlari modelleme ile tahmin etmeye
caligmak, en iyi yol gibi goziikmektedir. Bu ¢alismada, sz konusu tahminler Kastamonu
ilindeki ¢13 tehdidi altindaki alanlar igin yapilmistir.

Ciglar, olusumlarindan 6nce yenilme mekanizmalarini isleten ve kar ortiisii icindeki
gerilimlerin kontrol edildigi siiregleri ile sonrasinda sahip olduklar karmasik akis
dinamikleriyle kendilerine has bir yap1 gésterirler. Bu nedenle bir ¢ogu ¢ok zor elde
edilen kar ve ¢1§ rasat verilerinin kabul edilebilir diizeyde kullanimi ile yapilan tahminler
2 boyutlu modellerle miimkiin olabildiginden bu ¢alismada, 2 boyutlu ¢1g modellerinden
Voellmy-Salm modeli kullanilmistir.

Daha once Tirkiye'nin bir ¢ok yerindeki ¢i1g patikalarn icin kullamilan ve bazi
parametrelerinin kalibre edilmeye ¢alisildigt bu model ile, Kastamonu da yapilagma
sinirlart ve segilecek dnlem yéntemleri agisindan iimit verici sonuglar alinmustir.,

ABSTRACT

In every winter season, many avalanche accidents are encountered in Turkey. Because of
not taking into consideration of physical dimensions of avalanches which have threaten
the settled areas and state investments, avalanches kill many people and damage houses.
According to avalanche data of General Directorate of Disaster Affairs, in last 10 years
555 people killed by avalanches. So this data is taken into account, the importance of the
situation can be better understood. In this situation, with considering the field and
historical data, to try the forecast of physical dimensions and possible the damages seems
as a best way. In this study, those methods mentioned above have been tried for the
avalanche threatened areas in Kastamonu province.

Avalanches show special structures before and after avalanche starting time which have
some stresses controlled by dynamic processes with complex dynamic flow. So, by using
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some minimum acceptable level of hardly available data, forecasting studies can be
possible with 2 dimension models. In this study Voellmy-Salm model has been used. With
this model which has been used many times for different sites of Turkey for calibration
purpose, reasonable results were obtained at Kastamonu region.

33



54. Tiirkiye Jeoloji Kurultayi, 7-10 Mayis 2001, Ankara
54" Geological Congress of Turkey, May 7-10, 2001, Ankara
BILDIRI NO : 54-61 PROCEEDING NO: 54-61

Ayamama-Cirpicigayirt Dereleri arasinda kalan Bakirkoy (istanbul)
yerlesim alaninin miihendislik jeolojisi
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Streams at the Municipality of Bakirkoy (Istanbul)
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17 Agustos 1999 depremi sonrasinda, jeolojik ve jeoteknik arastirmalarin dnemi artmistir.
Bu kapsamda yerel yonetimler sorumluluk alanlari iginde kalan bolgelerde, kentsel
planlamaya esas teskil edecek sekilde ayrintili jeolojik-jeomekanik igerikli veri tabanlarini
olusturma zorunlulugu duymuslardir. Bu bildiride Bakirkdy Belediyesi sinirlari icindeki
Ayamama-Cirpict Cayiri dereleri arasinda kalan ve biiyiik 6lgiide yapilagmanm
tamamlandig1 bolgede yazarlarca siirdiiriilen aragtirmalardan elde edilen sonuglara yer
verilmistir.

inceleme alaninda Miyosen ve Kuvaterner yaslt ¢okeller yiizeylenmektedir. Miyosen
¢Okelleri tabanda kil araseviyeli siltli kumlardan (Cukurgesme Formasyonu), seyrek silt-
kum seviyeleri igeren ve baskin olarak killerden (Giingéren Formasyonu) ve bu birim ile
genellikle yanal gegis gosteren ince kil araseviyeli kiregtagr-marnlardan (Bakirkoy
Formasyonu) olusmaktadir. Kuvaterner ise; lagiin-bataklik ortaminda gelismis kum, siltli
kil ve kilden olusan Kusdili Formasyonu ile dere yataklarinda izlenen aliivyonlari
igermektedir. Bu ¢okeller, Paleozoyik yash Trakya Formasyonu ile Eosen’e ait Kirklareli
kiregtas1 {izerinde uyumsuz olarak yer almaktadir.

Yiizey jeolojisi galismalarinda ayirtlanan formasyonlarin yatay-diisey dagilimlarin
belirlemek i¢in dnce jeofizik Glglimler yapilmis, bunlarin 1siginda mekanik sondajlarin
yerleri planlanmis ve toplam uzunlugu 1237.7 m olan 64 ayri noktada derinlikleri 2 m ile
35.5 m arasinda degisen karotlu temel arastirma sondaji yapilmustir. Ayrica, Atakéy Toplu
Konut Projesi ile hizli tramvay giizergahinda daha énce yapilan 90 adet sondajdan da
yararlanilmistir. Bu sondajlarin toplam derinligi ise 1305.2 m’ dir. Acilan sondaj
kuyularinin gesitli derinliklerinde 263 adet SPT deneyi yapilmis ve bunlara ek olarak
zeminin  yerindeki davramigini belirlemek igin 44 noktada ve farkh seviyede
pressiyometre, 26 noktada ise diisey yonde tekrarlanan CPT deneyleri gergeklestirilmistir.
Presiyometre sondajlarinin toplam uzunlugu 523.5 m, CPT delgilerinin toplam uzunlugu
ise 202.6 m’ dir. Arazi deneylerine ek olarak mekanik sondaj karotlarindan alinan
6rnekler tizerinde de laboratuvar deneyleri yapilmistir

Yapilan bu arastirmalar ve degerlendirmeler sonucunda Miyosen ¢okellerinin uygun
temel tipi se¢ilmesi durumunda, iist yap1 yiikleri agisindan sorunsuz , Kuvaterner yash
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Kusgdili Formasyonu ile onu lizerleyen aliivyon ortiisii ve giincel dolgu alanlarinin tagima
giicii degerlerinin diisiik oldugu saptanmustir.

ABSTRACT

The importance of geological and geotechnical investigations have been highly increased
after the 17 August 1999 earthquake. Due to this, local administrations have experienced
the necessity of preparation of detailed geological-geotechnical data bases to form the
basis of future settlement planning. In this paper, the results of the studies performed by
the authors, in a settlement area between Ayamama-Cirpicigayiri streams at the
Municipality of Bakirkéy are discussed.

In the investigation area Miocene and Quaternary sediments are outcropped. The
Miocene sediments consist of silty sands intercalated with clay (Cukur¢esme Formation),
slightly silty-sandy levelled mostly clayey (Giingoren Formation) and limestone-marls
intercalated with thin clay levels (Bakirkdy Formation) which are commonly and laterally
transitioned with this unit, at the base. The Quaternary sediments are formed lagoon-
swamp environments. These are sand, silty clay, clay (Kusdili Formation) and alluvium at
the streambeds. These sediments overlay the Palaeozoic aged Trakya Formation and
Eocene’s Kirklareli limestone with a discordance.

In order to determine the horizontal and vertical distribution of the formations,
geophysical measurements have been performed. Based on the results of these
measurements, locations of drillings are planned. Totally 1237.7 meters of mechanical
fully cored borings have been drilled at 64 different locations. Depths of these borings
range between 2-35.5 meters. Besides, 90 borings (total depth 1302.5m), which were
drilled for Atakdy mass housing area and lightweight rail transport system, are taken into
consideration. On these boreholes, at different depths 263 SPT tests have been performed.
In order to determine the in-situ behaviour of the earth, 44-pressuremeter tests at
different locations-depths, and 26 CPT tests have been performed. Total depth of,
pressuremeter drillings is 523.5 m, and CPT drillings is 202.6 meters. In addition to the
in-situ tests, laboratory tests have been performed on the core samples taken from the
drillings.

The study suggests that Miocene sediments are free of problems for the building loads if

the suitable foundation type is chosen, but the Quaternary sediments have low bearing
capacity.
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Bu ¢aliymanin amaci kaya malzemelerinin ve kaya kiitlelerinin miihendislik jeolojisi ve
jeoteknik 6zelliklerinin incelenmesi ve Akdeniz sahil geridi boyunca Antalya-Alanya
Devlet Yolu 4. Kisim giizergahinda éngériilmiis olan iki karayolu tiinel projesi boyunca
uygun destek sistemleri ve diger duraylilik yontemlerinin 6nerilmesinden olusmaktadir.
Bu tiineller sirasiyla Ihksu 1 ve Iliksu 2 tiinelleri olarak adlandirilmigtir. Proje alaninda,
Alanya Masifinin en st seviyesi olan Yumrudag Napina ait birimler gdzlemlenmistir.
Yumrudad Napina ait birimler Ge¢ Permian yagli Cerebreis Formasyonunun iist seviyeleri
ve biitiin seviyeleri ile yiizeylenen Iskitiyen yasl Asmaca Formasyonudur.

Kaya Kkiitlelerinin ozelliklerini belirlemek igin, proje alaninda ayrintih jeolojik ve
jeoteknik ¢alismalar (hat etiitleri, siireksizlik 6l¢iimleri ve kinematik analizler) yapilmistir.
Tiinellerin eksenleri boyunca jeolojik plan ve profil haritalari hazirlanmigtir. Tiinellerin
zeminleri Kaya Kiitlelerinin Mithendislik Siniflamasi (Q), Eklemli Kaya Kiitlelerinin
Jeomekanik Simiflamasi (RMR) ve Yeni Avusturya Tiinelcilik Sistemine (NATM) gore
siniflandiriimistir. Her ii¢ siniflama sistemi igin destek tipleri, destek tiirleri ve durayhilik
teknikleri belirlenmistir. Eklemli kaya kiitleleri i¢in modifiye edilmis Hoek-Brown
yenilme kriteri, kaya kiitlelerinin dayanim ve deformasyon ozelliklerinin giivenilir en son
hesaplamalarinin belirlenmesine gore basitlestirilmis siniflama metodlart goz ©niine
almarak, igsel siirtiinme agis1 ¢ , kohezyon ¢ ve Jeolojik Dayanim indeksi, GSI kullanarak
elde edilmistir. Proje alaninda agilan her sondaj igin kaya kiitlesi kalitesine gore jeolojik
dayamim deger arahigi, deformasyon modiili ve yenilme sonrasi davranislar
belirlenmistir.

En uygun geometriye karar verebilmek ve tiinel giris-¢ikis agzi duraylihg ile yamag
sevlerini belirlemek tizere duraylilik analizleri yapilmistir. Oncelikle kinematik analizler,
durayhlik énlem ol¢limleri, kinematik yenilme olasiliklari ve tiirleri belirlenmis, sonra da
durayhilik sorunu igin kaya sevlerinde limit denge analizleri yapilmistir. Diizensiz ve
gelisigiizel eklemli, asir1 yapraklanmis ve ayrismus litolojilerin statik duraylilik analizleri,
dairesel kayma metodlar kullamlarak paket programlar vasitasi ile analiz edilmistir.
Biitin bu duraylilik analizlerinden sonra, tinel projesi igin muhtemel yenilmeleri
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onleyebilmek ve giris-¢ikis agizlarinin durayliliklarini saglayabilmek iizere gerekli destek
sistemleri Onerilmigtir.

Sonug olarak, tiinel zeminin jeolojik modeli hazirlanmustir. Ilgili jeoteknik parametreler
kullanarak (kayma dayanimu, elastisite modiilii, Poisson orani, genisleme agisi, vs.) tiinel
etrafindaki deformasyonlar incelenmis ve kaya kitleleri ile Ortlisen uygun destek
sistemleri sonlu elemanlar yontemiyle analiz edilmis ve hesaplanmustir.

ABSTRACT

The purpose of this study is to investigate the engineering geological and geotechnical
characteristics of the rock material and rock mass and to provide appropriate support
recommendation and stabilization techniques along the two autoroad tunnel projects
located at the 4™ division route of the Antalya-Alanya autoroad. These tunnels are named
as Ihksu-1 and Iliksu-2, respectively. In regards to geology and stratigraphy, only units
that belong to the Yumrudag Nappe that is the structurally highest unit of the Alanya
Massif was observed in the project area. These units comprise the upper most level of the
Upper Permian Cebirreis Formation and the complete part of the Scythian Asmaca
Formation.

Detailed geological and geotechnical studies (scan-line survey, discontinuity
measurements, kinematic analyses, etc.) were carried out in the project area in an attempt
to determine the engineering geological characteristics of the rock masses. A geological
map and a geological cross-section along each tunnel axes were prepared. The tunnel
grounds were classified according to the Q-system, RMR method and NATM. Selection of
the support types and categories, and also stabilization techniques for each three
classification systems were determined. Taking into consideration the modified Hoek-
Brown failure criterion for jointed rock masses and simplified classification methods in
regards to determine reliable and updated estimations of the strength and deformation
properties of rock mass, the angle of internal friction ¢ and cohesion ¢ were obtained with
the aid of Geological Strength Index. The ranges of GSI values corresponding to the rock
mass quality for the each borehole section of the project area, estimation of the
deformation moduli and post —failure behavior of rock masses have been determined.

In order to decide the most suitable geometry and determine the stability of the portal and
cut slope sections, stability analyses were performed. Initially, kinematic analyses and
remedial measurements were performed. Later, limit equilibrium analyses were
performed for the kinematically failed rock slopes. Static stability analyses of irregularly
Jjointed, highly foliated lithologies were analyzed by slope stability softwares. Following
the stability analyses, recommendations were made regarding the required support
systems to prevent the most probable failure mechanisms at the tunnel sections and to
provide stability at the portal locations.

Finally, the geological model of the tunnel ground was prepared. By using the related
geotechnical parameters (shear strength, deformation modulus, Poisson’s ratio,
dilatation angle, etc.), deformations around the tunnel were investigated and the
interaction of the supports with the rock mass was analyzed through finite element
analysis.
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Kanak baraji (Sarkisla — Sivas) baraj yeri kayaclarinin
kaya Kkiitle ozellikleri

Rock mass properties of the Kanak dam site rocks (Sarkigla-Sivas)
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Bu ¢aligmada Sivas ili Sarkisla ilgesi sinirlart igerisinde kil gekirdekli kaya dolgu tipinde
inga edilmesi disiiniilen Kanak baraj yeri kayaglarnin kaya kiitle ozelliklerinin
belirlenmesi ve baraj ingaati uygulamalar agisindan degerlendirilmesi amaglanmistir.

Caligma alani Sarkigla’ nin (Sivas) giineydogusunda Cemel, Dolliik, Konakyazi ve
Samankaya kdyleri ile smirlanan bdlge igerisinde yer almaktadir. Inceleme alani ve yakin
cevresinde ylizeyleyen kayag¢ birimleri yashdan gence dogru, Daniyen-Orta Tanesiyen
yaslt Kalekdy formasyonu (tiifit, aglomera, andezit), Ust Tanesiyen yash Konakyazi
formasyonu (kiregtasi, aglomera, tiifit) ve Kuvaterner’ e ait aliivyon ve yamag
molozundan olusmaktadir. Baraj yeri kayaclar1 Konakyazi formasyonuna ait kiregtasi,
aglomera ve tiifitlerden olugmaktadir.

Calisma kapsaminda inceleme alani ve yakin gevresinde daha 6nceden yapilmis jeolojik
caligmalardan yararlanilarak baraj yerinin 1/1000 ve 1/5000 olgekli jeoloji haritalart
hazirlanmistir. Sonra belirlenen olasi baraj ekseninde yer alan jeolojik ve temel jeoteknik
6zelliklerini belirlemek ve 6rnek alimi igin temel sondajlart agilmistir. Sondaj kuyularinda
temel kayaglarinin RQD, gegirimlilik degerlerinin derinlikle degisimleri belirlenmis ve
baraj yerinin ayrintili jeolojik kesiti hazirlanmistir. Kayag mostralarindaki siireksizliklerin
bazi temel jeoteknik Ozellikleri belirlenmis ve tanimlanmistir. Sondajlardan alinan karot
ornekler tizerinde kayaglarm indeks, dayanim ve gerilim — birim deformasyon ozellikleri
belirlenmis ve mithendislik siniflamasi yapilmistir. Baraj yeri kayaglarmin baraj govde
insaatindan sonra etkisinde kalacaklart en biiyiik diisey gerilmelere karsi koyabilme
kapasitelerini tahmin edebilmek amaciyla kaya kiitle smiflamasi ve bazi malzeme
ozelliklerinden yararlanilarak tek eksenli kiitle sikisma ve ¢ekilme dayamimlan ile
deformabilite ozellikleri belirlenmistir. Ayrica baraj yeri kayaglarinin izin verilebilir
tagima giigleri glincel galigmalardan yararlanilarak hesaplanmustir.

Baraj yeri kayaglart RMR kaya kiitle siniflama sistemine gore “orta — iyi” ozellikte
kayaglar olarak tanimlanmiglardir. Kiregtaglarinin, aglomeralarin ve tiifitlerin tek eksenli
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kaya kiitle sikisjma dayanimlart sirasi ile 13.20 MPa, 63.12 MPa ve 41.17 MPa, izin
verilebilir tasima giigleri ise 12.00 MPa, 28.97 MPa ve 23.28 MPa olarak hesaplanmustir.

Baraj ingaatinin tamamlanmasindan sonra temel kayasina gelecek olan diisey yondeki en
biiylik sikistirict gerilme 1.00 MPa olup, bu izin verilebilir tasima basinglarinin gok
altinda bir degerdir. Bu nedenle baraj yeri kayaglarinda tasima giicii ile ilgili bir sorun
meydana gelmeyecektir.

ABSTRACT

The objective of this study was to determine the rock mass properties of the Kanak dam
site rocks and evaluate their usage us construction materials. The Kanak dam is planned
to be built as a clay cored rock fill dam at the Sarkisla district, Sivas.

The study area is located to the south east of the Sarkisla province center (Sivas) within
the area surrounded by Cemel, Dolliik, Konakyazi and Samankaya villages. The
lithological units which crop out in the study area and its vicinity consist of Dania-Middle
Thanetian Kalekdy formation (tuff, agglomerate, andesite), Upper Thanetian Konakyazi
formation (limestone, shale, basalt, marl) and Quaternary alluvium and slope wash. Dam
site rocks consist of limestone, agglomerate and tuff of the Konakyazi formation.

Geological maps of the dam site in scales of 1/1000 and 1/5000 were prepared with the
aid of previous geological studies performed in the study area and its vicinity. Boreholes
were drilled along the probable dam axis to identify geological and basic geotechnical
properties of the rocks and for abtaining samples. RQD and permeability of the rocks in
the boreholes were determined as a function of depth and detailed geological cross-
section of the dam site was drawn. Some basic geotechnical properties of the
discontiniuties in rock outcrops were identified and described. Index, strength and stress-
strain properties of rocks were investigated through laboratory testing on core samples
and engineering classification was made. Uniaxial mass compression and tensile
strengths and deformability properties of the dam site basement rocks were determined
via rock mass classification and some material properties in order to fore cast the
reaction capacities against maximum vertical stress which will be subjected after the dam
construction. In addition, allowable bearing capacities of the dam site rocks were
determined based on recent studies.

Regarding RMR classification system dam site rocks are clasified as “good-strong rock”.
Uniaxial rock mass compression strength values of the limestone, agglomerate and tuff
are 13.20 MPa, 63.12 MPa and 41.17 MPa, and allowable bearing capacities are 12.00
MPa, 28.97 MPa and 23.28 MPa, respectively.

The maximum vertical frontal compressive stress applied to the basement rocks after the
completion of the dam is calculated to be 1.0 MPa, which is minute when compared to the
allowable bearing capacities. Thus, any problem related to the bearing capacities of the
dam site rocks is not expected.
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Traverten ici oolit ve pizolit olusumu, Mut-icel, Orta Toroslar

Oolite and pisolite occurrence with travertine ,Mut-Icel,
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Mut (Igel) kuzeydogusunda bulunan Pliyosen-Kuvaterner yagindaki traverten iginde oolit
ve pizolit olusumlar vardir. Oolit taneleri 2 mm den kiigiik, pizolit taneleri ise 2 mm ile 1
cm arasi boyutlardadir. Bunlar yuvarlak ve elips sekillidir. Her bir oolit ve pizolit tanesi;
merkezinde kirmtili ya da  karbonat kum tanesi kokenli bir gekirdek ve bu cekirdegi
saran laminali konsantrik halkalardan olusmustur. Bu olusumlar traverten i¢i kovuk ve
bosluklarin tavanindan damlayan sularin tabanda gelisen ¢arpma havuzcugu iginde
taneleri karistirmasiyla olusmustur.

ABSTRACT

There exists oolite and pisolite occurrences within travertine of Pliocene- -Quaternary age
at northeast of Mut (Igel). The oolite grains are smaller than 2 mm, whereas pisolite
grains are between 2 mm and I cm in size. These are rounded and ellipsoidal in shape.

Each oolite and pisolite grain contains a nucleus at its centre, clastics or carbonate sand
grain, surrounded by laminated concentric calcite layers. These occurrences developed
from roof, mixing graining in the splashing pool.
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Oylat Magarasi ¢okelleri ve depolanma mekanizmasi, inegol-Bursa

Sedimentary structures and depositional mechanism of the Oylat cave,
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Karstlagma olay1 sonucunda olusan magaralarda kirintili, karbonat ve siilfatli sedimanter
yapilar gelisebilmektedir. Bursa-inegdl dolayinda bulunan Permiyen-Triyas yasindaki
rekristalize  kiregtaginda gelismis olan Oylat magarasinda da sedimanter yapilar
gelismistir. Cok donemli gelisim Ozelligi gOsteren magara, ¢ bolimden meydana
gelmigtir. Girigte yer alan igilincli bolimde karst bresleri, silttast ve ¢amurtasi, ikinci
boliimde dev damlatas havuzlart ve duvar damlataslar gelismistir. Magara sonundaki
birinci boliimde ise tavan ¢okmesiyle olusan iri bloklar, karst bresi, sarkit, dikit, siitun,
magara incileri (pizolit yapilart), duvar damlataslari, makarna yapilari olusmaktadir,
Ayrica bu bolimde c¢akiltagi, kumtasi, silttagi ve c¢amurtast ardalanmali bir istif
bulunmaktadir. Oylat Magaras: i¢indeki kinntili ¢okeller, magara sistemine giren ylizey
sularinin tagidigr sedimanlarin depolanmasiyla, sarkit ve dikit siitunlari, magara incileri,
makarna yapilar ile duvar damlataslari ise magara tavanindan damlayan sularla, damlatag
havuzlart da yavas akan magara i¢i akarsuyu tarafindan olusturulmustur.

ABSTRACT

Clastics, carbonate and sulphidic deposits can be formed in the caves developed due to
karstification. In the Oylat cave, which is formed in Permian-Triassic aged recrystalized
limestones around Bursa-[negdl, sedmentary structures are prominent. The cave,
presenting multi-stage development character can be divided into three sections. In the
third section karst breccias, siltstone and mudstone, in the second section the great
rimstone pools and flowstones had grown. In the first division at the end of the cave huge
rock fragments due to the collapsing of roof, karst breccia, stalactite, stalacmite, soda
straws, flowstones and cave pearls (pisolites) had grown. Moreever, in this part, a
sedimentary sequence formed by a alteration of conglomerate, sandstone, siltstone and
mudstone crops out. The clastic sediments in the Oylat cave is deposited from the
sediments carried by surficial water entering the cave system, and flowstones, rimstones,
cave pearls have been formed by the dripping from the cave roof, whereas rimstones
pools were formed by the steadly flowing intra cave river.
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Kiiciikekmece Golii su toplama havzasinda akarsu ve gol suyu
agir metal icerigi

Heavy metal content of the lake and stream water in the
Kiigiikgekmece Lake basin
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inceleme alani, Istanbul ili Avcilar ve Kiiglikgekmece ilgeleri arasida bulunur.
Kiigiikgekmece Golii 340 km?lik su toplama havzasma sahiptir. Bu inceleme de
Kiiciikgekmece Golii ile gevre akarsularin agir metal igerikleri belirlenmistir.

Bu ama¢ dogrultusunda Subat, Mayis, Afustos ve Kasim 1997°de Kigiik¢ekmece
Golii'niin degisik lokasyonlart ile Golii besleyen derelerden alinan su drneklerinde agir
metal (Hg, Cd, Pb, As, Cu, Cr, Co, Ni, Zn, Fe, Mn, Se, Ba, Al ve U) igerikleri
belirlenmistir. G6l suyu 6rnekleri 0.5, 5, 10, ve 15m derinliklerden alinmistir. Gol ve dere
suyu drncklerindeki agir metal igerikleri SGS — XRAL (Kanada) laboratuvarinda ICP-MS
teknigiyle 0.01 ppb hassasiyetle tesbit edilmistir. G6l suyu orneklerindeki agir metal
igeriklerinin degisimi incelendiginde gdlde Subat 1997°de Hg, Cu, As, Mn, Se ve U,
Mayis 1997°de Hg, Se ve U, Agustos 1997°de Hg, Cu, Se ve U ve Kasim 1997de ise Hg,
Se ve U agir metal kirlenmelerinin gelistigi belirlenmistir. Ayrica Golii besleyen dere
sularindan Ispartakuledere’de Hg, Se ve U, Sazhdere’de Hg, Cu, Cr ve Se ve
Nakkasdere’de ise Cu, Se ve U agir metalleri saptanmustir.

Kiigiikgekmece Golii su toplama havzasindaki gevre kirlenmesinin en dénemli nedeni hizh
niifus artigi, gelisigiizel yapilasma, kanalizasyon, evsel ve sanayi sivi atiklar ile kapatilmig
olan Halkali Cépliiginden sizan sulardir. Gol ve dere sularindaki afir metal
kirlenmelerine ise endistriyel sivilar ve su - kayag etkilesiminin  sebep oldugu
soylenebilir.

ABSTRACT

The Kiiciik¢ekmece Lake lies between the Avcilar and Kiigiikgekmece districts of Istanbul.
The waters of the Ispartakule, Nakkas and Sazli streams feed the lake. lts drainage basin
covers an area of about 340 km®. This investigation was performed to determine the heavy
metal content of the Kiigiik¢ekmece lake and stream waters.

For the study of heavy metal content, water samples were taken from various locations of
the Kiiciikcekmece Lake and the influent streams in February, May, August, and
November 1997. The Lake water samples were collected at depths of 0.5, 5, 10, and 15m.
The content Hg, Cd, Pb, As, Cu, Cr, Co, Ni, Zn, Fe, Mn, Se, Ba, Al and U in the lake and



stream waters were analyzed by ICP-MS at the laboratory of SGS — XRAL, Canada, with
the analytical precision of 0.01 ppb. The change in heavy metal content in the lake water
samples indicates that there is Hg, Cu, As, Mn, Se and U contamination in February
1997, and Hg, Se and U in May 1997, Hg, Cu, Se and U in August 1997, and Hg, Se and
U in November 1997. Besides, the influent waters were collected from the respective
stream mouths, and were also analysed for heavy metal content. The results showed the
following contaminants: Hg, Se and U in the Ispartakule stream, Hg, Cu, Cr and Se in
the Sazli stream, and Cu, Se and U in the Nakkas stream.

The major cause of water pollution in the drainage basin of the Kiiciikgekmece lake is
the rapid population growth. It has led to the construction of new buildings without
proper wastewater management. Among other reasons are inflow of industrial and
domestic effluents to the lake from many haphazardly located settlements and addition of
leachates from the Halkali solid waste disposal site. Such kind of seasonal variation in
concentration of heavy metals is attributed to pollution of the lake water and stream
waters by industrial effluents, and water-rock interactions.
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Deniz kenarinda bulunan polijenik bir magara: Gilindire Magarasi
(Aydincik, igel)

A poligenic cave on the seashore: Gilindire Cave (Aydincik, Igel)
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Gilindire Magarasi, Akdeniz’in seviyesinin algalip yiikselmesi yada tektonik olarak
algalim alani olan bir bélgede, Kambriyen yash kiregtast ve dolomitik kiregtaslarinda KD-
GB ve KB-GD yénlii faylara bagli olarak gelismistir. Deniz seviyesinden 46 m yukarida
olan magara iginde ve gevresinde Monastriyen-1, Tireniyen, ve Milaziyen donemlerine ait
denizel taragalar magara ve ¢evresinde gozlenmistir. Magara birbirine baglantili {ig
boliimden olusmaktadir. Bu béliimler birbirlerinden farkli olusum ve gelisim siireglerine
sahiptirler. Giris agzindan 22 m yiikseklige kadar olan ilk bdliim, yiizeye Kuvaterner
(Tireniyen) doneminde agilmistir. Magara ¢Okellerinin  yogun oldugu bolim ise
Pliyosen’de olugmustur. Ana galeri sonunda bulunan bélim magaranin en geng kesimi
olup Wiirm déneminde, Akdeniz seviyesinin en diisiik oldugu zaman olusmustur.

Gilindire Magarasi’nin en son bdliimiinde bulunan gol 46 m derinlige sahiptir. Yapilan
hidrojeokimyasal §lgiim ve analiz sonuglarma gore; goliin ilk 10 m’lik derinlifinde su
acisu karakterinde iken daha alt derinliklerde bu tamamen tuzlusu 6zelligi gostermektedir.
Denize yaklagik 250 m uzaklikta olan magaranin bu bolimiinde denizden kmik ve
catlaklar boyunca kolaylikla tuzlusu girisimi olabilecegi anlagilmaktadir. Gilindire
Magarasi Pliyo-Kuvaterner doneminde gelisen ve ¢ok donemli gelisim siirecine sahip bir
magaradir. Magaranin girig bolimii Tireniyen’de, en son bolimii de Wiirm doneminde
gelismistir. Akdeniz’in seviye yiikselimine bagh olarak da en son gelisen bdliimiin bir
kismi su altinda kalmigtir.

ABSTRACT

Gilindire cave, located at the Mediterranean coast near Aydincik, Icel a region of past
sea level fluctuations and continuous tectonic depression, have been developed along NE
and NW trending faults in limestone and dolomitic limestone of Cambrian age. The cave
has a polygenic and polycyclic development and formation history that covers
Plioquaternary period. Erosion surfaces of Monastrien-1, Thyrrenian and Milazzian
periods are observed in and around the cave whose entrance is located 46m above
present sea level. The cave comprises of three major parts that posses distinct formation
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and development processes. First part extending from the entrance to a height of 22 m
seems 10 have connected to the surface at the Thyrrenian period. The second part of the
cave that is abounding with speleothems seems to have developed during Pliocene.
Youngest part of the cave located at the end of main gallery appears to have existed
during the Wurm period during which the Mediterranean Sea was at lowest level. A 46 m
deep lake is located at the end of the cave. According to hydrochemical measurements
and analyses, lake water comprises of a brackish zone that extends to a depth of 10 m and
seawater zone below this depth. The cave is located 250 m away from the sea and
seawater apparently intrudes towards lake along fracture zones.

46



54. Tiirkiye Jeoloji Kurultayi, 7-10 Mayis 2001, Ankara
54" Geological Congress of Turkey, May 7-10, 2001, Ankara
BILDIRI NO : 54-32 PROCEEDING NO: 54-32

Cok donemli-¢cok kokenli gelisimi karakterize eden magaralara bir
ornek: Oylat Magarasi (inegol-Bursa)

An example for cave characterising the polycyclic-polygenetic
Development: Oylat Cave (Inegdl-BURSA)
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Inegdl’iin 17 km giineydogusunda, Oylat Deresi kanyonunun ¢ikis noktasinda bulunan
Oylat Magarast; Permo-Triyas yash mermerlerde BKB-DGD ve bunu kesen KD-GB
yonlii birbirini kesen iki fay iizerinde gelismistir. Mermerler ile Orta-Ust Miyosen yash
kirmtili birimleri birbirinden ayiran ve KAF’1n tetiklemesi sonucu neotektonik donemde
olusan diisey atimli normal fay, aym zamanda Inegdl Neojen Havzasi’mi olusturan
faylardan biridir. Oylat Magaras1 yakin gevresi Ust Miyosen, Pliyosen ve Kuvaterner
reliyef sistemlerine ait sekillerden olugmustur. Bu sekillerin en Onemlileri agimim
yiizeyleri, magaralar ve kanyon vadilerdir. Toplam uzunlugu 665 m olan Oylat Magarast,
birbirine bagl ii¢ boliimden meydana gelmistir. Girigse gore +33 / +126 metreler arasi
yiiksekliklerde, KD-GB faya bagli olarak gelisen ve magaranin sonunda bulunan
“Cokiintii Salonu”, ilk olusan béliimdiir. Orta Miyosen’de gelismeye baglayan ve Ust
Miyosen’de alivyal bogulmaya ugrayan bu bolim blok, moloz ve kirmtihlar ile her
tiirden damlataslarla kaplidir. Ust Miyosen sonundaki faylanmalar ile, magaranin ikinci
bolimii (Menderesli  Galeri) gelismeye baslamistir. Iginde ¢ok dénemli geligimi
karakterize eden asinim ve birikim yapilart bulunan Menderesli Galeri’nin iginde akan
yeralti deresi, Kuvaterner baslarinda Oylat Deresi tarafindan kapilarak bir alt diizeye
inmistir. Derin kanyon vadi i¢inde akan Oylat Deresi’nin gelisiminde havzada meydana
gelen tektonik hareketler ile Sakarya Nehri’nin kolu olan Kocasu Deresi’nin Inegdl
Havzasi’ni kaparak i¢ini bogaltmasi etkili olmustur. Yeralti deresinin derinlesmesine bagli
olarak, eski bolimler kapilarak igleri bogaltilmigtir. Cok donemli ve ¢ok kokenli gelisimi
karakterize eden Oylat Magarasi'nin olusumunda litoloji ile Orta Miyosen, Ust Miyosen
sonu ve Kuvaterner baginda meydana gelen faylar birinci derecede (kokensel) etkili
olmustur. Jeomorfolojik taban diizeyi ve yeraltisuyu zonlarmin degisimleri, akarsularla
yarilma ve iklim ikincil (sekillendirici) faktérlerdir. Inegél Havzasi'nin tektonik ve
jeomorfolojik gelisim ozelliklerini karakterize eden yapr ve sekillere sahip olan Oylat
Magarasi, Ust Miyosen’den beri 126 metre derinlesmistir.
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ABSTRACT

Oylat cave located at the exit of Oylat River canyon that is situated to the 17 km southeast of
Inegol has been developed at the intersection of two fault zones striking along WNW-ESE
and NE-SW directions in marbles of Permo-Triassic age. The normal fault zone that had
been formed with the effect of North Anatolian Fault Zone (NAF) on neotectonic period,
separate the marbles and the detritics of Middle-Upper Miocene age. And also this normal
Jault zone had formed Inegol Neogene Basin. The close area of the cave has the landforms
that belong to the Upper Miocene, Pliocene and Quaternary relief systems. The most
important of these landforms are eroded surfaces, caves and the canyon valleys. The cave
that has 665 m length has three different connected to each other. The Subsidence Hall
which is at the 33 to 126 m above of the entrance. This section is the first formed part of the
cave that had been developed through to the NE-SW direction fault zone. The Subsidence
Hall had been started to develop at the Middle Miocene and had been flooded by the alluvi
at Upper Miocene. The Subsidence Hall contains detritics, blocks and many kinds of
speleothems. The Meandering Gallery on the second part of the cave formed with the effect
of the faulting afier Upper Miocene period. The underground river that had been flowed as
meandering gallery characterise the polycyclic period with the erosion and sedimentation
landforms was trenched by the Oylat River at the beginning of Quaternary Age. The
tectonic movements on the basin and to be captured of Inegol Basin by the Kocasu River
(subbasin of Sakarya River) have been affected on the development of Oylat River, which is
flowing as the deep canyon valley in its bed. The old part of the cave captured and emptied
while to be in trenched of the underground river. The tectonic movements of Middle
Miocene age; end of Upper Miocene and Quaternary age and the lithology had been
affected on the polycyclic and polygenetic development of the cave (primary factors). The
geomorphology base level, the changes of the groundwater level, to be in trenched with the
river and the climate are the secondary effects on the karstification of the cave. Oylat Cave
that uplift 126 meter since Upper Miocene characterised the tectonic and geomorphology
development of Inegol Basin.
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Tiirkiye’nin su gereksinimi, potansiyeli ve Giineydogu’da sinir asan
sular, komsu iilkelerle olan su iliskileri ve ekonomik kayiplari

Turkey’s needed water potential and water streams run beyond barders in the
Middle East, its relations with the neighbour countries and the economic losses

Nihal ATUK
Devlet PlanlamaTeskilati, Ankara
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Tiirkiye'nin ekonomik olarak sulanabilir toplam 8.5 milyon hektar tarimsal alanmmn
1999 yili sonu itibariyle yaklasik % 43°t sulanabilmigtir. 8.5 milyon hektar alanin
sulanmast igin yaklasik 2857 mY/s suya ihtiyag duyulmaktadur.

Tiirkiye 1998 yilinda igme-sanayi suyu olarak 128.3 m*/s su kullanmustir. Kisi basina 400
1t/giin kullanilmasi durumunda 491.2 m*/s suya ihtiyag duyulmaktadir. Tiirkiye niifusunun
artis orani dikkate alindiginda bu ihtiyag daha da artacaktir.

Tiirkiye’nin toplam su potansiyelinin % 28.5ni teskil eden Firat ve Dicle nehirleri ve yan
kollar1 iizerinde 22 baraj ve 19 hidroelektrik santral insasi ile bu sularin denetim altina
almmasi, 1.7 milyon hektar alanin sulanmasi én goriilmiigtir. GAP Bélgesinde ise
sulanmasi planlanan 1.7 milyon hektar alanin 1999 y111 sonu itibariyle % 12’si
sulanabilmigtir. 1.7 milyon hektar alamin sulanmasi igin yaklagik 571.3 m¥s su
kullanilmasi gerekmektedir. GAP’1n toplam yatirim degeri 32 milyar ABD Dolari olarak
tahmin edilmis ve 1999 yili sonu itibariyle yaklagik 14 milyar ABD Dolar harcanmistir.
Bu paranin biiyiik kismi ulusal kaynaklardan kargilanmustir.

GAP sonrasmda Firat ve Dicle Havzalarindan Suriye ve Irak’a bosalacak toplam
1359.899 m®/s yeriistii suyunun cazibe yontemiyle kullanilmasi halinde ; ekonomik
degeri yaklasjik : 1.862.070.000 ABD Dolarvyil, GAP sonra51 Flrat ve Dicle
Havzalarindan Suriye ve Irak’a bosalacak toplam, 47.844 m?/s yeralti suyunun
ekonomik degeri ise yaklaslk 55.853.000 ABD Dolarv/yil olmaktadir. Asi Havzasinda
ise toplam 62.385 m’/s olan yeriistii sularnin  49.644 m%s’si Suriye tarafindan
kullanilmaktadir. 49.644 m%/s yeriistii suyunun ekonomik degeri : 67.729.000 ABD
Dolarv/yil olarak hesaplanmstir.

Suriye ve Irak, GAP’1n tamamlanmasi halinde dahi Tiirkiye’nin toplam kullanilabilir su
mlktarmm % 43’nii kullanmaya devam edecektir. Bu durumda Tiirkiye’de fert bagina
926.5 m*/yil su, Suriye ve Irak’ta fert bagina 1278,6 m3/yil su diismektedir. Suriye ve Irak
i¢in hesaplanan fert bagina diigen yillik su miktarlarina kendilerine ait su rezervleri dahil
edilmemistir.

Tirkiye’nin Firat ve Dicle nehirleri ile yan kollari iizerinde inga ettigi baraj ve diger
tesisler nedeniyle ; Suriye ve Irak tarim alanlarini her gegen giin arttirabilmis, kisi basina
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diisen su miktar1 Tiirkiye’den fazla olmus, sulu tarim gelirleri artmis, regiile olan sular
nedeniyle sel, taskin ve toprak asmmalart 6nlenmis, bu iki tilkenin sahip olduklar1 dogal
gaz ve petrole ilaveten, sudan kaynaklanan ekonomik gelirleri de biiyiik oranda artmistir.

Bu nedenle; Tiirkiye ve Irak arasinda 1946 yilinda imzalanan ve 1947 yilinda TBMM
tarafindan kanunlasan Andlagsma ve Protokol’da belirtildigi gibi, Tirkiye’nin Firat ve
Dicle nehirleri tizerinde insa ettigi tesislerin finansmani ile ilgili hiikiimleri yerine
getirmesi hususunda Irak ile gerekli siyasi girisimlerde bulunulmasi, benzer Andlasmanin
Suriye ile imzalanmasi gerekmektedir.

ABSTRACT

43% of the land comprising to 8.5 million hectares that is economically irrigatable were
actually irrigated as of the calendar year 1999 and total irrigation water demand in
Turkey will be 2857 m3/sec.

The total quantity of the drinking and supply water had been 128,3 m’/sec. as of 1998. If
400 lt/day water used per capita, Turkey water demand 491.2 m3/sec so, when we
attention on the increase of the popularity of Turkey, this demand can increase more over.

It is projected to construct 22 dams and 19 hydro-electric power over the Euphrates and
Tigris Rivers and their side branches that comprise to the 28.5 percent of Turkey's water
potential. Said project when completed shall make it possible to irrigate an area of 1,7
million hectares.

In the South East Anatolian Project (GAP) Region, only 12% of the land of the 1.7 million
hectares that are projected to be irrigated, total irrigation water demand for GAP Region
will be 571.3 m3/sec. The total investment value of GAP is estimated as 32 billion US-
dollars and out of said fund 14 billion US-dollars were already spent as of 1999 year-end
The major part of said fund is provided from national financial sources. The economic
value of 1.359.899 m3/sec surface water shall be 1.862.070.000.-US-Dolllars/year. The
economic value of 47.844 m3/sec underground water after GAP Project shall be
55.853.000.-US-Dollars/year. In Asi Basin 49.644 m3/sec out of the total surface water
flow of 62.385 m3/sec is currently utilized by Syria.

The economic value of 49.644 m3/sec of surface water is 67.729.000.-US-Dollars/year.
Syria and Iraq will have been using 43 percent of Turkey's available water even GAP
project will have been completed. Under this condition, available water per person will
be 926.5 m’fyear in Turkey and 1278.6 m’/year in Iraq and Syria. In this yearly per
person water availability computation, water reserves which belong to Syria and Iraq are
excluded.

Through the dams and other facilities that Turkey constructed over Euphrates and Tigris
Rivers and their side braches (which cost 14 billion US-Dollars as of 1999 year end),
Syria and Iraq could expand their arable lands year by year, their water consumption per
capita has been higher than that of Turkey, the revenues of irrigated agriculture was
increased, floods, surges and erosion could be prevented by regulated waters. So, their
revenues that stem from water, in addition to petroleum and natural gas that they possess
could substantially increase. For this reason, according to the agreement and protocol
between Turkey & Iraq signed in 1946 and legalized by TBMM in 1947, Turkey should

50



start necessary political attempts in order to fullfill financial conditions of the agreement
and protocol related with the facilities which were constructed on the Euphrates and
Tigris rivers. Furthermore, Turkey should sign a similar agreement with Syria.
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Atabey Ovas’min (Isparta) Yeraltisuyu Potansiyeli

Groundwater Potential of Atabey Plain (Isparta)
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Bu ¢aligmanin  amaci, Atabey Ovasr'min kullanilabilir yeraltisuyu potansiyelinin
belirlenmesidir. Atabey Ovasi Tiirkiye'nin giineybatisinda Goller Bolgesinde, 915 m su
kotundaki Egirdir ve 850 m su kotundaki Burdur Golleri arasinda yeralmaktadir. Egirdir
Golii Tiirkiye’nin 6nemli tath su géllerindendir. Burdur Gélii ise bir ac1 su géliidiir.

Atabey Ovasi 654 km?lik bir alana sahiptir. Ovanin en 6nemli beslenim kaynagi yagistir.
Ovaya diigen ortalama yagis miktar1 Atabey Meteoroloji Istasyonunda 6lgiilen 34 yillik
verilere gore 482.9 mm’dir. Ovanin yagistan beslenimi 315.81 x10° m*/y1l olmaktadur.
Havza igerisine disarnidan gelen yiizeysel akig bulunmamaktadir. Ancak, ovaya Egirdir
Goliinden yilda ortalama 45 x10° m® sulama suyu verilmektedir. Atabey Ovasmin sulama
suyu randimani % 45 oldugundan, yillik sulama suyu kaynakli beslenim 24.7 x10° m?
olarak belirlenmistir.

Havzanin yillik ortalama gerg¢ek buharlasma-terleme degeri, Thornthwaite yontemine
gore, 340.4 mm igin (222 x10° m®) olarak bulunmustur. Ovadaki 120 adet sondaj
kuyusundan yilda ortalama 15.14 x10° m® su cekilmektedir. Havza disina bogalan
yiizeysel akis yoktur.

Bu beslenim degerleri bosalim degerlerinden 111.67 x10° m*y1l fazladir. Bu miktarin
bir kismi  aliivyon akifere ulagmadan direkt olarak kiregtaslarina ve aliivyon tabaninda
bulunan karstik ortama bosalmaktadir. Bir kismi ise aliivyon ortamda depolanmaktadir.

Aliivyon akiferdeki su potansiyelini tespit etmek amactyla Ekim 1996-Mayis 1997
donemi igin yeraltisuyu es degisim haritasindan faydalamlarak su bilangosu
hazirlanmigtir. Atabey Ovasinda aliivyon akiferde Ekim 1996 — Mayis 1997 déneminde
toplam beslenme miktar1 40.77 x10° m? olarak hesaplanmustir. Bu degerin % 80’i olan
32.6 x10° m*/y1l aliivyon akiferde emniyetli yeraltisuyu potansiyelidir.

ABSTRACT

The aim of this study is to determine the groundwater potential of the Atabey Plain. The
Atabey Plain is located between Egirdir lake with 915 m elevation and Burdur lake whose
elevation 850 m in the Lake District of SW Turkey. The Egirdir lake is one of the most
important fresh lakes in Turkey. The Burdur lake is a brakish-water lake.
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The watershed area of the Atabey plain is about 654 sq km. Precipitation is the main
water source of this basin. Mean areal rainfall of the Atabey plain was calculated as
482.9 mm according to the 34 years annual. The precipitation on the average is
equivalent to 315.81 x10° m’ per year. There is no surface flowrelated to other basins in
the basin. However, irrigation water with the average 45 x10° m’ is supplied annually
into this area from the Egirdir lake. Because of the yield of irrigation water in the
Atabey plain as 45 %, recharge from irrigation water was determined as 24.7 x 10° m’.

According to Thornthwaite method, the —average real evapotransration value was
calculated as 340.4 mm (222 x10° m’/year). Annually 15.14 xI10° m’ water has been
withdrawn from 120 wells in the area. There is no any surface flow going out from the
basin.

The value of the recharge 111.67x10° m’/year is higher than the discharge. Some of the
indicated amount has been discharged to the limestones directly and to the carstic
environment at the bottom of alluvium. The others have been kept within the alluvium

aquifer

To determine the water potential in the alluvium aquifer, the water budget was prepared
by using isoline map of groundwater between October1996 and May 1997. Total
recharge in the alluvium aquifer of the Atabey plain from October1996 to May 1997was
found as 40.77 x10° m®. 80 % of this amount, 32.6 x10® m*/ year, was accepted reliable
groundwater potential in the alluvium aquifer.
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Alihan (Piitiirge-Malatya) demirli-manganez cevherlesmesinin
mineralojik ve jeokimyasal 6zellikleri

Mineralogical and geochemical features of Alihan (Piitiirge-Malatya)
ferriferous Mn mineralization
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Alihan demirli-manganez cevherlesmeleri Malatyanin yaklagik 70 km giineydogusunda,
Siro vadisi igerisinde ve Alihan koyii ¢evresinde yer almaktadir. Yorede Paleozoyik yash
Potiirge metamorfitleri ile Eosen yagh Maden Karmasigi’na ait kayaglar yiizeylemektedir.
Cevherlesmeler, Maden Grubu’nun ¢amurtaslan igerisinde mercekler seklinde ve onlarla
ardalanmali olarak gzlenmektedir. En énemli olusumlar Alihan koyii civarindaki A, B, C
olarak isimlendirilen merceklerdir. Cevherlesmeler, Giineydogu Anadolu bindirme
kusagindaki bir ¢ok yatak ile benzer ozellikler tasimakta olup, yaklasik 350 000 ton
rezerve sahiptir. Cevherlesmeler manganit, pirolusit, hausmanit, braunit, rodokrozit,
manyetit, hematit, kalsit, kuvars ve limonit minerallerinden olusmustur. Cevher ince taneli
olup, dokusu genelde masiftir. Ana oksitler ¢okluk sirasina gore Fe,Os3, SiO;, MnO ve
CaO dir. Cevherlesmelerde Fe/Mn orani yaklagik 2 olup, ortalama demir igerigi % 35.1,
mangan igerigi ise % 18.3” tiir. Ayrica cevherlesmelerde 6nemli oranda Ba, Ni, Cu, Zn,
As, Sr ve V zenginlesmesi gdzlenmektedir. Nadir toprak elementleri ise cevherlesmelerde
ortalama 545 ppm civarinda olup, yan kayaglara gore en az yedi kat zenginlesmistir. Tim
cevher drnekleri kuvvetli negatif Ce anomalisi gosterirken, Eu’un davranisinda belirgin
bir degisim gdzlenmemektedir. Alihan cevherlesmelerinde gozlenen Ni, Co, Cu, Pb, Zn,
As ve Cd gibi iz elementleri, SiO,, ALOs, Na,O, K,0 ve Cr,O5 gibi ana oksitlerle negatif,
Fe,0;, MgO, CaO ve MnO ile pozitif bir korelasyon gostermektedir. Cevherli
orneklerdeki mangan ise Si, Al, K ve Cr ile ters, Mg ve Ca ile dogrusal bir iliski
sunmaktadir. Alihan demirli-manganez cevherlesmeleri, sedimanter-volkanosedimanter
serilerin icerisinde ve onlarla uyumlu olarak olusmustur. Mineralojik ve jeokimyasal
veriler cevherin olusumunda hem hidrotermal aktiviteler, hem de diyajenetik siireglerin
etkili oldugunu gdstermektedir. Sonug olarak saha ¢alismalari, mineralojik ve jeokimyasal
veriler 1s1ginda Alihan  demirli-manganez cevherlesmelerinin  hidrotermal-ekselatif
sedimanter tip bir cevherlesme olabilecegini desteklemektedir.
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ABSTRACT

Alihan ferriferous Mn mineralizations are situated at the vicinity of Alihan Village which
is in Siro Valley, 70 km southeast of Malatya. Paleozoic aged Pétiirge metamorphics and
Eocene aged Maden Complex are the lithologies of studied area. The mineralizations
occur as lenses within mudstone unit of Maden Complex. The most important
mineralizations are situated around Alihan Village and marked as A, B and C and have
an approx imate reserve of 350.000 tons. Maden Complex bears numerous Mn
mineralizations that are similar to each other in many aspects in the Southeastern Thrust
Zone. The mineral suite of the Mn mineralization includes manganite, pyrolusite,
hausmanite, braunite, rhodocrosite, magnetite, hematite, calcite, quartz and limonite. The
ore is massive and fine-grained. The abundance order of the components are as Fe;03,
Si0;, MnO, CaO. The Fe/Mn ratio is 2 and Fe and Mn contents are 35.1 % and 18.3 %
respectively. In addition, enrichments of Ba, Ni, Cu, Zn, As, Sr and V reach to
considerable amounts. Average of Rare Earth Element totals is 545 ppm and this value is
7 times higher than neighbouring rocks. All of the ore samples show negative Ce anomaly
but do not show any change in Eu. Ni, Co, Cu, Pb, Zn, As and Cd correlate negatively
with SiO,, ALO3, Na,0, K;0 and Cr,03 contents, and positively with Fe,0;, MgO, CaO
and MnO. The Mn contents of the mineralized parts correlate negatively with Si, Al, K
and Cr and positively with Mg and Ca. Alihan mineralizations are situated in volcano-
sedimentary units and show comformity with these units. Mineralogical and geochemical
data indicate that the mineralizations were formed by both hydrothermal and diagenetic
activities. It can be concluded that the Alihan Mineralizations are hydrothermal
exhalative type mineralizations.
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Petrography, diagenesis and reservoir properties of the Middle Eocene
sandstones in the middle of the Thrace Basin
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Orta Trakya’da yer alan Orta Eosen kumtaglarinin petrografik ve diyajenetik 6zellikleri
optik mikroskop, XRD (x-ismlari difraksiyonu) ve SEM (taramah elektron mikroskop)
analizleri ile iki kuyuda incelenmistir.

Kumtaglarinin diyajenezi otijenik klorit olusumu, siderit kristalizasyonu, illit olusumu,
kuvars disa biiylimeleri (Overgrowth) ve Fe kalsit ¢imento olusumu seklindedir.
Kumtaslarinda ¢imento olusumlarindan sonra karbonat ve feldspatlarin erimesiyle ikincil
porozite olusumlari izlenmistir. Bunlar1 ise kaolinit olusumu takip etmistir. Kil
minerallerinin rezervuar karakterindeki kumtaslarini olumsuz yénde etkiledikleri
gortilmiistir.

ABSTRACT

The diagenetic history and petrographic properties of the middle Eosen sandstones in the
middle Thrace Basin is described base on optical microscopy, x-ray and scanning
electron microscopy (SEM) analysis of samples from two boreholes.

Diagenesis in the sandstones principally involves the progressive development of various
types of cements in the following order; chlorite authigenesis, siderite formation, illite rim
formation, quartz overgrowths, and Fe calcite cement. After the formation of cementation
phases, there was a dissolution phase creating secondary porosity via the dissolution of
carbonate and feldspars, and this was accompanied by generation of a kaolinite-
cementing phase. Clay minerals affected negatively porosity and permeability of Middle
Eocene sandstones.
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Zn-Pb-Cu sulphide deposit
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Bagcatak Zn-Pb-Cu siilfid yatag:i gnays, sist ve mermerlerden olusan paleozoik yagh
metamorfik Akdagmadeni Masifi iginde yer alir. Metamorfik kayaglarda stratigrafik
olarak alttan iiste dogru gnayslar, mermerler ve mermer arabandh mikasistler seklinde bir
dizilim gozlenir. Bu stratigrafik istifte gnayslarin {ist seviyelerinde bulunan Bascatak
yatagr genel olarak mercegimsi-tabaka sekilli olup gnayslarin genel konumu ile
uyumludur. Yatakta saptanan cevher mineralleri bolluk sirasina gore sfalerit, galenit,
kalkopirit, pirit, pirotin markazit, siilfotuzlari, fahlcevheri, molibdenit ve elektrumdur.

Yatakta yaygin olarak gozlenen metamorfik yapi ve dokular baglica: bandli-yénlii yapr ve
dokular, rekristalizasyon dokulari, remobilizasyon yap1 ve dokulari (cevher intriizyonlarr,
diisiik basing golgesi ve dilatasyon zonlarindaki zenginlesmeler), poikloblastik dokular ve
cevher mineralleriyle gang mineralleri arasinda gozlenen mirmekite benzer dokular
seklinde siralanabilir.

Yatagin sekli, cevher-yankayag¢ iliskileri, yapi-doku ozellikleri ve cevher-gang mineral
parajenezleri yatagin yankayaclarla birlikte ayni metamorfik etkiler altinda kaldigina
isaret etmektedir.

ABSTRACT

Basc¢atak Zn-Pb-Cu sulphide deposit occurs within the gneiss-marble-schist complex of
Akdagmadeni Paleozoic massif. From bottom to top, the metamorphic rocks in the area
are gneiss, muscovite-quarzite, calcic and dolomitic marbles and micaschists with marble
intercalations. Ore body lies within the upper part of the gneisses. It has a semi-
lenticular to tabular morphology, and is concordant with the host rocks. The ore
minerals, in order of abundance, are sphalerite, galena, chalcopyrite, pyrite, pyrrhotite,
marcasite, sulfosalts, fahlore, molybdenite and electrum.

The macro and micro scale structures and textures that reflect metamorphism,
deformation and remobilization in the ore are: banded-foliated structures and textures,
ore intrusions, enrichments in the pressure shadows and dilatation zones, sieve or
poikiloblastic textures of garnets and tourmalines, and myrmekite-like intergrowth
textures between ore and gangue minerals.
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The geologic setting, the form and mineral content of the ore body, and the macroscopic
and microscopic metamorphic features reveal that the ore has a pre-metamorphic origin
and is metamorphosed in a grade identical to that of the wall rocks.
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Pohrenk (Cigcekdagi-Kirsehir) Florit Yatagi: Sedimanter Kayaclara
Bagh Florit Yataklarina Orta Anadolu’dan Bir Ornek

Pohrenk (Cigekdagi-Kirsehir) fluorite deposit: an example of sediment-hosted
Sfluorite deposits from Central Anatolia

Yurdal GENC
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Orta Anadolu’da bilinen florit yatak ve zuhurlari (Baymdir, Akgakent, Sefaatli, Kavik
v.b.) genelde granitik-siyenitik bilesimli intruzif kayagclar i¢inde damar tipi olusumlardr.
Bu yatak ve zuhurlardan farkli olarak Pohrenk yatagi, Tersiyer yasli sedimanter kayaglar
i¢inde yer almas ile dikkati ¢eker. Florit ierikli zonlar; bol nummulitesli, Eosen yasl
kiregtaglart ve bu kayaglar iizerine uyumsuz olarak gelen Miyosen/Oligomiyosen yasl
kiltasi, marn ve gamurtaslari iginde yer almaktadir.

Nummulitesli kiregtaglari yogun cevher igerdigi kesimlerde yaygin olarak silislesmistir.
Silislesmenin yaygin olmadigi veya gozlenmedigi kesimlerde floritler sagimmlar ve
bosluk dolgular1 seklindedir. Ayrica silislesmis kesimlerdeki bosluklarda milimetrik ¢ért
ve florit bandlarindan olusan ritmik yapilar yaygindir.

Uyumsuzluk diizleminin hemen iizerinde yer alan Miyosen yasl sedimanter kayaglar
i¢inde floritler yumrular veya mercegimsi-bandlar, bosluk dolgular;, bres matriksi
seklinde gézlenmektedir. Diger taraftan Miyosen yaslt sedimanter kayaglarin i¢inde
paleo traverten olusumlari ve bunlarin etrafinda silisli ¢okeller gézlenmektedir. Bu
kesimlerdeki florit cevherleri yaygin olarak bresik yapil ve konglomeratik gériiniimliidiir.
Bu silisli florit cevherleri floritin yanisira bogluk dolgusu ve damarlar seklinde yaygin
olarak barit de igermektedir. Miyosen yash kayaglar iizerindeki yatay Pliyosen
konglomeralar1 i¢inde de yuvarlaklasmus florit ¢akillart bulunmaktadir.

Yatak floritin yanisira yaygin olarak barit igermekte, dzellikle silisge zengin kesimlerde
florit ve barite galenit de az miktarda eslik etmektedir. Yatagin i¢inde bulundugu
kayaglarin cinsi ve yatagin konumu, yataklanma sekilleri, yatakta gbzlenen makro ve
mikro yapi-doku Ozellikleri florit zenginlesmelerinin disiik sicaklik-basing kosullart
altinda (yer yer yiizeysel kosullarda) hidrotermal ve sedimanter-diyajenctik kosullarin
etkin oldugu ve yer yer karstik kosullara sahip bir ortamda olustugunu ifade etmektedir.

ABSTRACT
The known fluorite deposits and prospects (Bayindir, Ak¢akent, Sefaatli, Kavik etc.) in
Central Anatolia are mainly vein type enrichments hosted in granitoides. However,

Pohrenk fluorite deposit is texturally and structurally different from these deposits and
found in Tertiary sedimentary rocks. The purpose of this study is to explain the origin of
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the Péhrenk deposit in the light of textural, structural and geological investigations.
Fluorite enrichments are found mainly in Lutetian limestones and in Miocene sediments
like claystone, sandstone, siltstone, conglomerate and travertine, The main ore types in
Lutetian limestones are impregnations, replacements, open-space fillings and layerings.
On the other hand, concretions, layerings, open space fillings and cements in breccias are
the main fluorite enrichment forms in Miocene sediments. Miocene sediments also contain
paleo-travertine occurrences. These breccias and conglomeratic paleo hot water
precipitations also have fluorite enrichments. The main ore mineral is fluorite.The
fluorites are in different colors like white, brown,yellowish brown, beige, pink and purple.
The other economically unimportant ore minerals are barite, galena, anglesite and
cerussite.

According to host rock types, ore-host rock relationships, macro and micro ore textures,
fluorite enrichments have been formed under low temperature and pressure conditions.
And sedimentary, diagenetic and karstic processes have played important roles in the ore
depositions.
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Cayirhan komiirlerinde piritik kiikiirtiin izotop bilesimleri,
Beypazari-Ankara, Tiirkiye

Isotopic compositions of pyritic sulfur in the Cayirhan coals, Beypazari-Ankara,
Turkey
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Caliyma kapsaminda tilkemizde stratigrafik istifi iyi bilinen ve yiiksek kiikiirt i¢eren
Beypazari-Cayirhan kdmiirlerindeki piritik kiikiirtiin izotop bilesimleri degerlendirilmis-
tir. Bu amagla Parkteknik-B ve -C yeralti ocaklarinda igletilen tavan (Tv) ve taban (Tb)
damardan segilen iki noktada damar boyunca komiir érnekleri almmigtir. Segilen 19 adet
komiir 6rneginde piritik kiikiirt, krom kloriir kullanilarak ayrilmis ve kiikiirt analizi igin
H,S, ZnS olarak tutulmustur. Canyon Diablo Troilite (CDT) standardina gére binde (%o)
olarak standart delta isaretiyle gdsterilen incelenen érneklere ait 8**S degerlerinin biiyiik
bir aralikta degistigi (+0.2 — +27.8 %o) ve 8°*S degerlerinin tavan ve taban damarlart
i¢inde her bir kémiir damarinin tavanindan tabanima dogru nispeten arttigi saptanmigtir.
Sonugta, piritlerin kiikiirt izotop oranlari, ¢alisma kapsaminda kiikiirtiin kokenine yonelik
olarak degerlendirilmis ve yorumlanmistir.

ABSTRACT

This study addresses the sulfur isotopic compositions of pyritic sulfur of highsulfur-
bearing coals from stratigraphically well-constrained Beypazari-Cayirhan coal field of
Turkey. The two profile samples from the first (Tv) and second (Th) seams were collected
from two localities in the Parkteknik-B and —C underground mines. Pyritic sulfur in
selected 19 coal samples was extracted using chromous chloride and H,S recovered as
ZnS for S-isotopic analysis. Results, which were reported in standard delta notation in per
thousand (%o) relative to the Canyon Diablo Troilite (CDT) standard, show that the §*S
values have a big range from +0.2 to +27.8 %q, and they relatively increase from the roof
to the floor within the each coal seam. The isotopic ratios of pyritic sulfur have been
evaluated and interpreted for the origin of sulfur in the present study.
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Tiirkiye’de komiir yakan bazi termik santral ugucu kiillerinin
ozellikleri

Characterisation of some fly ashes from Turkish coal-fired power plants
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Calisma kapsaminda iilkemizde komiire dayah 10 termik santraldan (Cayirhan,
Seyitémer, Tungbilek, Orhaneli, Soma, Yatagan, Yenikdy, Elbistan, Kangal ve Catalagzi)
alinan 13 adet ugucu kiil drneginin kisa kimyasal analizleri, X-1sinlart toz difragtogramlar
yardimiyla mineralojisi, petrografisi, XRF, ICP-AES ve ICP-MS teknikleri kullanilarak
element igerikleri degerlendirilmistir. Ugucu kiil drnekleri, beklenildigi gibi, havada kun
bazda genellikle yiiksek kiil (> %90) igermektedirler ve bazi dnekler, Orhaneli (%4.17),
Yenikoy (%3.85) ve Kangal (%3.15), digerlerinden nispeten daha yiiksek toplam kiikirt
degerine sahiptirler. X-isinlart galismalariyla 6rneklerde, camsi faz disinda, kuvars,
feldispat, anhidrit, hematit, manyetit, gehlenit, kristobalit, kristalin kireg, mullit ve
portlandit tespit edilmistir. Petrografik galigmalar sirasinda ise Orneklerde camsi faz,
mullit, spinel, kuvars, izotropik ve anizotropik kok, inertinit tanimlanmis ve bunlarin
orneklerdeki hacimsel yiizdeleri saptanmustir. Bazi iz-elementlerin konsantrasyonlar
acisindan ugucu kiil 6rneklerinin énemli farkliliklar gosterdigi belirlenmistir. Ornegin, As
ierigi Orhaneli, Soma, Cayirhan ve Tungbilek (A3) ugucu kiillerinde; B igerigi Orhaneli
ugucu kiiliinde; Co ve Ni igerigi Seyitdmer,Tungbilek ve Orhaneli ugucu kiillerinde; Ge
icerigi Soma, Yatagan, Tungbilek (B4-5), Elbistan ve Catalagzi ugucu kiillerinde; Mo
icerigi Kangal ugucu kiiliinde; Zn igerigi Soma (A) ve Kangal ugucu kiillerinde; Th icerigi
Soma (B5-6) ugucu kiilinde; U igerigi Soma ve Yatagan ugucu kiillerinde; V igerigi
Seyitdmer, Tungbilek ve Elbistan ugucu kiillerinde daha yiiksek olarak tespit edilmigtir.

ABSTRACT
This study focuses on the proximate analysis, mineralogy using X-ray powder diffraction,

petrography, element contents by XRF, ICP-AES and ICP-MS of 13 fly ash samples
collected from 10 coal-burning power plants (Cayirhan, Seyitomer, Tungbilek, Orhaneli,
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Soma, Yatagan, Yenikiy, Elbistan, Kangal and Catalagzi). The fly ash samples, as we
expected, on air-dried basis have generally high ash (>90%) yields, and some samples,
Orhaneli (4.17%), Yenikoy (3.85%) and Kangal (3.15%), include relatively higher total
sulfur contents than do the others. Identifiable minerals by X-ray powder diffraction in
the fly ash samples, except for the glassy matter, are quartz, feldspar, anhydrite, hematite,
magnetite, gehlenite, cristobalite, lime, mullite and portlandite. During petrographical
analysis, the glassy matter, mullite, spinel, quartz, isotropic and anisotropic cokes and
inertinite, and their volume percantages in the Sy ash samples have been determined. The
element analyses show that some trace element concentrations in the samples are higher
than do the others. There are: As in Orhaneli, Soma, Gayirhan and Tungbilek (43); B in
Orhaneli; Co and Ni in Seyitomer, Tuncbilek and Orhaneli; Ge in Soma, Yatagan,
Tungbilek (B4-5), Elbistan and Catalagzi; Mo in Kangal; Zn in Soma (4) and Kangal; Th
in Soma (B5-6); U in Soma and Yatagan; V in Seyitomer, Tungbilek and Elbistan.
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Ankara ve yakin ¢evresinin Tersiyer volkanizmasi

Tertiary volcanism of Ankara and its close vicinity
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Ankara ve yakin gevresinde Tersiyer volkanizmasi Eosen'de baslamis olup, Miyosen’de
de etkinligini siirdirmistir. Eosen volkanizmasi andezitik-dasitik tiirde {iriinlerden
olugmustur. Bu volkanitlerden toplanan kaya¢ orneklerinden K/Ar ydntemiyle yapilan
radyometrik yaslandirmalar sonucunda bu volkanitlerin 41,4 ile 46,7 my 6nce olustuklar:
saptanmistir. Genellikle kalkalkalen karakteri yaninda alkalen karakter de gosteren
volkanizma, Orta Eosen’de karasal ortam kosullarinda olusmustur. Yoérede daha sonra Alt
Miyosen yash bir volkanizma etkin olmustur. Alkali bazaltik iiriinlerle baslayan bu
volkanizma daha sonra yaygmn olarak gériilen kalkalkalen andezitlere doniigmiistiir.
Bolgede volkanizma Orta Miyosen yaslt ve alkali karakterli driinlerle sona ermektedir.
Genellikle olivin bazalt ve bazalt olarak adlandirilan lavlar, yer yer akma yapili ve kalkan
sekillidirler. Neojen yasli ¢okellerin iizerinde yer almaktadirlar. Bu volkanitlere iliskin
orneklerden K/Ar yontemiyle yapilan yas tayinleri 14,1 ve 15,1 my vermektedir.

ABSTRACT

Tertiary volcanism in Ankara and around began in Eocene and activated in Miocene, as
well. The products of Eocene volcanics are andesitic-dacitic domes, lavas and
pyroclastics. The radiometric dating from the andesitic-dacitic lavas has yielded K/Ar age
of 41,4-46,7 my. This volcanism shows calcalkaline and in some places alkaline character
and it activated in the continental environment in middle-upper Eocene. Later, a new
volcanism became active in early Miocene and produced basaltic and andesitic products
in this region.. This volcanism, starting with alkali basaltic products, later turned into
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widespread andesites of calc-alkaline character. Volcanic activity in this region has
ended with middle Miocene aged products of alkaline character. Generally olivine
basaltic lavas have columnar joints and flow texture. These volcanic products are dark
brown and blackish in colour, which they take place over Neogene sediments. The
radiometric dating from the basaltic lavas has yielded K/Ar age of 14,1 and 15,1 my.
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Sariosman Pliitonu’nun (Giimiishane) petrografisi ve
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The petrography and geochemical features of the Sariosman Pluton
(Giimiishane)
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Sariosman  Pliitonu, Torul’'un (Giimiighane) kuzeybatisinda, 14 km’lik bir alanda
ylizeyleme vermektedir. Dokanaklar genellikle fayli olan pliitonun gevresinde Geg
Kretase yash volkanik/volkano-klastik kayaglar bulunmaktadir. Pliton homojen bir
bilesime sahip olup monzogranit bilesimindedir. Tiim kristalli yar1 ézsekilli ince-orta
daneli, monzonitik, granofirik, yer yer yazi striiktiirii gdsteren pliitonu baslica andezin
(Anzg) ve oligoklas (Anys.g), pertitik ortoklas (Orgy7), kuvars, aktinolitik hornblend,
biyotit ve az miktardaki kismen amfibollesmis ojit olusturur. Kimyasal analizler, pliitonu
olusturan kayaglari yiiksek-K’'lu kalk-alkali, peraliimin, kafemik (CAFEM) magma
karakterinde ve volkanik yay granitleri 6zelliginde oldugunu géstermistir.

ABSTRACT

The Sariosman Pluton crops out Northwest of Torul (Giimiishane) covering an area of 14
km?. The intrusion has generally fault controlled contacts and its surrounded area Upper
Cretaceous volcanic/volcano-clastic rocks are found. It has a homegeneous composition
that is made up of mainly monzogranite. The rocks shows holocristalin, subotomorf, fine-
medium grained, monzonitic, granophiric and rarely graphic textures and include
andezine (Any), oligoclase (An,;.s), perthitic orthoclase (Orgyg7), quartz, actinolitic
hornblende, biotite and lesser partly amphibolized augite. Geochemical analyses indicate
that the rocks of intrusion has high-K calc-alcaline, peraluminous, cafemic (CAFEM) and
volcanic-arc granitoid characteristic.
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Antalya Birligi’nin diyajenez/metamorfizmasina iliskin mineralojik
ag¢ihimlar, Alanya-Gazipasa, Orta Toroslar*

Mineralogic annotations on the diagenesis/metamorphism of the Antalya Unit,
Alanya-Gazipasa, Central Taurus, Turkey
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Antalya Birligi'ne ait Paleozoyik-Alt Mesozoyik yasli birimler metamorfik (burusma
kiviimli ve bazen dilinimli sleyt ve metagamurtasi; kloritlesmis biyotit-beyaz K-mika
podlu  metasilitast  ve  metakumtas;; metakiregtas)) ve  diyajenetik  (seyl,
camurtagi/camurseyl, silttasi, kumtasi, kiregtas;; ender olarak spikiilit, radyolarit,
volkanik) litolojiler igermektedir. (Meta-)sedimanter kayaglar1 olusturan mineraller
fillosilikat (2M;+1Mt1M illit, Ia klorit, C-V, C-S ve I-S), kuvars, plajiyoklaz, kalsit ve
dolomittir. Kambriyen-Devoniyen yasl birimler diyajenetik, buna kargin Triyas yasl
birimler ankimetamorfik kristalinite derecesine sahiptir. Metamorfizma derecesindeki bu
farklilik tektonizmadan kaynaklanan terslenmis metamorfizmadan ziyade, Triyas’taki
riftlesme ile ilgili agilmah basende ortaya ¢ikan daha yiiksek 1s1 akisindan kaynaklanmis
goziikmektedir. Elde edilen bulgulara (ankimetamorfik kristalinite derecesine karsin
diigiik by degerleri) karsilik gelen sonug (sicakhgin etkin oldugu agilmali kenar
basenlerdeki P-T-t’'nin tersi yoniinde metamorfizma) bu goriisii desteklemektedir.
Gazipasa yoresindeki litolojilerin Demirtag-Alanya yoresindeki egdegerlerine gore daha
ylksek kristalinite derecesine ve metamorfik dokuya sahip olmasi, kuzeyden giineye artan
bir metamorfizmay1 isaret etmektedir. Bu artis Ust Kretase-Eosen sirasindaki tektonik
etkinliklerin giiney kesimde daha yogun olmasiyla iliskili goziikmektedir. Antalya
Birligi’nin Paleozoyik kesimi yas, litoloji ve fillosilikat parajenezi agisindan allokton
Bolkardagi ve Aladag: birliklerinden farkli; daha disiik diyajenez/metamorfizma
derecesine sahip olmasi diginda, Geyikdagi Birligi'ne ise kismen benzerdir. Alanya
Birligi’ni olusturan naplar (Yumrudag, Sugdzii, Mahmutlar) ile &zellikle fillosilikat
parajenezi agisindan denestirildiginde; Antalya Birligi, alt napi olusturan Mahmutlar
Napma biiylik bir benzerlik gostermektedir. Bu nedenle, kuzey kokenli Yumrudag
Napmin tersine, Mahmutlar Napmin Toros Kusagi'nin en giineyini temsil eden Antalya
Birligi'nin metamorfik esdegeri, dolayisiyla giiney kokenli olarak diisiiniilmesi
gerekmektedir.

ABSTRACT
Paleozoic-Lower Mesozoic formations of Antalya Unit include metamorphic (slate and
metamudstone with crenulation folds and rarely cleavage; metasiltstone and

metasandstone with chloritized biotite-white K-mica stacks; metalimestone) and
diagenetic lithologies (shale, mudstone/mudshale, siltstone, sandstone; rarely spiculite,

69



radiolarite, volcanic). Minerals forming of (meta-)sedimentary rocks are phyllosilicate
(2M+IM+IM illite, la chlorite, C-V, C-S and I-S), quartz, plagioclase, calcite and
dolomite. Cambrian-Devonian units have diagenetic, whereas Triassic units are
anchimetamorphic crystallinity degrees. This difference in the metamorphic degree is
caused by relatively high heat flow in the extentional basin related to rifting in Triassic
period, rather than inverted metamorphism related to tectonism. Results that are
anchimetamorphic crystallinity versus lower by degrees, and conclusion - anticlockwise
P-T-t metamorphism in the extentional marginal basins in which temperature is effect -
support above opinion. Higher crystallinity degrees and metamorphic textures of
lithologies in the Gazipasa region in respect to the equivalent ones in the Demirtas region
indicate an increasing metamorphism from north to south. This increase appears to be
related to more extensively tectonic effects in the southern part during Upper Cretaceous-
Eocene. Paleozoic parts of the Antalya Unit are different from the allocthonous
Bolkardagi and Aladag Units on account of age, lithology and phyllosilicate paragenesis,
but it is partly similar to Geyikdagi Unit except for its lower diagenetic/metamorphic
degree. Antalya Unit shows a considerable similarity to the Mahmutlar Nappe, correlated
with the nappes (Yumrudag, Sugozii Mahmutlar) of the Alanya Unit by means of
particularly the phyllosilicate paragenesis. For this reason, it is essential to be thought
that Mahmutlar Nappe is a metamorphic equivalent of Antalya Unit, represents the
southernmost part of the Tauride Belt, in contrary to Yumrudag Nappe which is of
northern origin.
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hizmetleri

® Kopriiler, tiineller, yeralti yapilar
jeolojik ve jeoteknik arastirma
hizmetleri,

® Su yapilan (Barajlar, géletler,
regulatorler, dolu savaklar, su alma
tesisleri v.s.) jeolojik ve jeoteknik
arastirma hizmetleri,

® Fabrikalar, sanayi tesisleri jeolojik ve
jeoteknik arastirma hizmetleri,

® Her tirlii zemin etadleri,

® Her tiirlii sondaj isleri.

- 447 03 91



GUR MunENDISLIK

JEOTEKNIK-SONDAJ-HARITA-INS.-MAK.
TAAH. SAN. ve TIiC. LTD. STI

Jeolojik ve mithendislik jeolojisi harita yapimi

imar planlamas: i¢in jeolojik ve jeoteknik etiidler

Karayolu, demiryolu, tiinel, koprii, vb. projelerin jeolojik ve jeoteknik etiidleri

Yerlesim alanlari, organize sanayi bolgeleri, havaalanm, stadyum vb.
sahalarin kanalizasyon ve aritma tesisleri jeoteknik aragtirmalan

Su yapilan (barajlar, géletler, regiilatorler, dolu savaklar, su alma tesisleri vb.)
Jeolojik ve jeoteknik arastirma hizmetleri

Yamac ve sev stabilite etiidleri
Zemin etid sondajlan
Su sondajlan
Zemin ve kaya mekanigi laboratuvar hizmetleri e

Miihendislik ve miisavirlik hizmetleri

Rizgarli Caddesi Ege Sokak Tel:(312)309 87 94-95 Faks:(312)309 87 96
5/422 Ulus / ANKARA gurmuh@yahoo.com



GEOMATICS™

mmixu&mﬁ

GPS COMPANION

- Her tirli wlusal koordinat sistemine u yﬂm/'u/u/«”

- f,‘;mzdaf’ ve arazi analizinde 1&;;‘&’1}4}7#1/}? prezisyonlu koordinat

- Fletrof - ﬁ;om:’[cy' f\/uyu/;w, su ka ynm’(/w‘z ve f@/ﬁazmi}ﬁ;&u}e her ¢1/ez"a)/’1
haritanz dizerine ';;.f:w@?/( koordinatlar” ile hassas sekilde isaretleyin

ri » e . ’ g ]
- le ya harita tizerinde isaretli deta yfm“: ‘arazide bulun”

- f"lym anda iki /iwk/[/ sistemde koordinat
- PCye aktarm ve Pec'den GFS e yikleme
-tz ve Dogrultu bilgiler e®® °,

- 15000 den /a,;’[:a sehir kasaba koordinat @ Mh h

- Cienis aksesuar yg/}mzeﬁf tec

- Smart fmzfa/:yu:t ile gz}'m/c?f‘ca stirekli kullanm

- 500 nokta kapasitest Profesyonel GPS Uriinleri
[

-5 metre konum f/mwﬁczﬂ/yﬁﬁ

- 104x 160 Vt;/:”ﬁai?j{ coziindirlikli ekran

- @ farkl navigasyon ekran M a GELL a N
- Biiyiik kullanm kolayhe: gefiven fug yapist g

- ki kademe aydinlatmal ekran AsuTecy |> RECISION PRoDUCHS

- Suda yeiz. zebilen kasa

@c‘im;a/ Avucunuzun icinde, ()%ageﬁ&mdaf Sable

Fevzi Cakmak 2. Sokak 37/10 l)c*mizu‘;xw\ni\;az';)
Tel&Fax: 0.312 230 24 23 - 232 09 73 - 230 67 32
E-mail: w,z,m»!f“?s:,mnn;ziﬁ'f«w.u\;m.éfa‘ Web: www.geomatics.com.tr



SUBSOIL INVESTIGATIONS AND LABORATORY TESTING
GEOLOGICAL AND HYDROGEOLOGICAL SURVEYS

CORE AND WATER WELL DRILLING

SLOPE PROTECTION AND ANCHORAGES

DEWATERING AND DEEP AXCAVATIONS

FOUNDATIONS - GROUTING - TUNMNELS

SPECIAL SITE INVESTIGATIONS

‘M‘M.‘.?““‘ \_\\’

TERAT

ZEMIN ETUTLERI VE LABORATUVAR DENEYLERI
JEOLOJIK - HIDROJEOLOJIK ARASTIRMALAR
TEMEL - SU VE MADEN SONDAJLARI

KAYA VE TOPRAK SEVLERIN KORUNMASI
ANKARAJLAR - DRENAJLAR - DERIN KAZILAR
TEMELLER - TUNELLER - ENJEKSIYON

OZEL GEOTERMIN K

e

KENEDY CADDESI NO: 148/1-2 GAZIOSMANPASA, 06700/ANKARA
I « (219 AL QY A2 (PRBYY o FAY fAINALT7T 208 ¢ TEHYI FY AGTTIN OSNVIN TR



Zemin ve Kaya Mekanigi Deneyleri *
Zemin Etidleri *
Derin Su Sondajlax: *
* Jeotermal Etidler
* Miihendislik Jeolojisi Hizmetleri
* Hidrojeoloji Hizmetleri
* CED Raporlar

laboraturarumiz Baymdirlik ve Iskan Bakanlgr onayl Veterlilik Belgesine sahiptir.

A KA D E M I Ltd. Sti. Kurultayda basarilar diler...

Yeni Baskent Sanayi Sitesi 248/7 Sokak No: 65 Batikent/ANKARA
Tel.: 0.312 278 48 11 Faks: 0.312 278 48 10 Ostim V.D. No: 0110179051
Web Adresi: www.akademiltd.com



SU-MA |
JEOTEKNIK - MADENC]LIK
TiCARET OEIS}
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Y

DEMEYIMEEFERNIK KADRO

STEMA
oFisi
TURKEY

YURTICE VE YURTDISINDA
YAPILAN CALISMALAR SATILAN MAKINALAR
Maden Sondajlari * * Temel Sondaj Makinasi

(Her tiirlii zeminde %90 Karot)
Zemin Iyilestirmesi *

Her Tiirlii Zemin Etidleri * (C.P.T)
(Rina, Yol, Koprii, Baraj, Tiinel...) +* Rezistivite Aleti
Sicak - Soguk Su Aramalan *
Depreme Dayamkh Kremit *
Su Snnda‘ilaﬂ *  (ithal)

* Konic Penetrasyon Testi Aleti

* Tugla ve Kremit Uretim Makinasi

Dispanser Sk, Verem kq-.rdm}’a;s,lxw, i |5 H'ArnH. 3 No, ‘.1 Tel 0252 61241 Ty I’H tll'.t. / MUGLA
E-mail: SU_MADGEvahon.com




