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SUNUS

Universitemizin en koklii boliimlerinden bir olan Jeoloji Muhendisligi Bolumii, 1975
yiinda kurulan Selcuk Universitesi catist altindaki iki fakilteden biri olan Fen
Fakiiltesi'ne bagli olarak Yerbilimleri Bolumi ~adi ile aclmistir.  Kurulus
calismalarindan sonra, 1976-1977 Ogretim Yili'nda Jeoloji Lisans ve Jeoloji
Mﬁhendisliéi seklinde 2 boliim olarak egitim-6gretime  baslanms ve 1978-1979
Ogretim Yili’nda, bu iki bolim birlestirilerek, Jeoloji Miihendisligi adi ile tek bolim
haline getirilmistir. 1982 yihnda ise Miihendislik-Mimarhk Fakiiltesi'ne baglanarak
Jeoloji Miihendisligi Bolumii olarak Ggretime devam etmistir. 1992 yilinda |l Ogretim
programi acilmis ve 1996 yilinda ilk mezunlarim vermistir. 30 yilik egitim - 6gretim
faaliyetteri siiresince Birinci Ogretimden 950 ve Ikinci Ogretimden 270 olmak iizere
1220 mezun vermistir. Bolimimiizde halen 8 Profesor, 1 Docent; 13 Yardimci Docent
ve 15 Arastirma Garevlisi gorev yapmaktadir.

BSlimiimiiz 1982 yiinda Jeoloji Muhendisligi Ana Bilim Dal adi ile Fen Bilimleri
Enstitiisii’nde lisansiistii 6gretime baslamis ve Jeoloji Miihendisligi'nin Genel Jeoloji,
Uygulamali Jeoloji, Maden Yataklan - Jeokimya ve Mineraloji-Petrografi alanlarinda
ileri egitim ve arastirma yontemleri ve uygulamaya aktanimlan ile ilgili yiiksek lisans
ve doktora ogretimine devam etmektedir.

Kurulusundan bugiine kadar Jeoloji Muhendisligi Boliimii'nde sirasiyla Dog. Dr.
Mehmet AYAN, Prof. Dr. Fikret KURTMAN, Prof. Dr. M. Esat BASKAN, Doc. Dr. Hukmi
ORHAN ve Prof. Dr. Halil BAS, Doc. Dr. Ahmet GUZEL ve Prof. Dr. Yiiksel AYDIN
bolim baskanlig1 yapmislardir. Botiim baskanhigi gorevi halen Prof. Dr. Muazzez
CELIK KARAKAYA tarafindan ylrutiilmektedir.

Ogretime bastamasinin 30. yiinda adina sempozyum diizenlenen Sn. Prof. Dr. Fikret
KURTMAN 1978-1992 willani arasinda Jeoloji Mihendisligi Bolum Baskanliginm
yuratmis olup botiimiimizin ogretim kadrosu, derslik ve laboratuvarlarimin  kurutup
gelistirilmesinde cok dnemli katkilar saglamistir. Jeoloji Miihendisligi Boliimii olarak
dgretime bastamasinin 30. Yilinda ulusal ve uluslararasi bilim adamlanmn katitims ile
20-23 Eylil 2006 tarihleri arasinda gerceklesecek olan bu sempozyumu
diizentemekten dolayr kivanc duymaktayiz. ilk {i¢ giinii bildiri sunumlari, TPAO’nin
yurtici ve yurtdisi cabismalan ile Afet isleri Genel Midirligi’niin jeolojik ve
jeoteknik calismalarim agiklayan iki konferans ve Diinya’mn jeolojik harikalarimin
sunulacag dia gosterisinin yapilacagr ve son giinii Konya’nmin giineydogusundaki
Jeolojik miras alanlan ve tuz olusumlarina teknik gezi seklinde gerceklestirilecek
olan sempozyumda Prof. Dr. Halil CiN Konferans Salonu’ndaki 3 ayn salonda, 18
farkh oturumda toplam 114 sozli bildiri ve 8 poster sunulacaktir.

Sempozyuma katkilarindan dolay1 basta siz degerli katilimcilar olmak iizere Selcuk
Universitesi Rektorii Sn. Prof. Dr. Siileyman OKUDAN'1n sahsinda liniversitemizin ilgili
birimlerine, Miihendislik - Mimarlik Fakiiltesi Dekanligi’na, Jeoloji Miihendisleri Odas1
ve JMO Konya Subesi, MTA Genel Miidiirliigii ve MTA Konya Bolge Miidiirtiigii, DSI
4.Bolge Miidirliigl, Konya Bilyiiksehir Belediyesi, Selcuklu, Beysehlr Karapinar ve
Eregli Belediye baskanliklari, KOSKi Genel Midurlugii ve emegx gecen biitun kisi ve
kurulustara tesekkiir ederiz.

Sempozyumun Ulkemize, Konya’miza ve Jeoloji ailesine hayirli olmasi dilegiyle...

Diizenleme Kurulu



Prof. Dr. Fikret KURTMAN kimdir?

1926 yihinda Bandirma’min Edincik
Nahiyesinde dogan Prof. Dr. Fikret
Kurtman’in babast Cudi Cevdet, annesi Azize
olup 15 Mart 1953 tarihinde, Sebahat ISCEN
ile evlenmis ve sirastyla Tiirkin, Nursun ve
Cengiz isimli {i¢ ¢ocugu olmustur. Ilkokulu
aym yer Edincik’te, ortaokulu Bandirma’da,
. Lise tahsilini ise Istanbul Beyoglu FErkek
Lisesinde tamamlamustir. 1947 yilinda Istanbul
Universitesi, Fen Fakiiltesi, Jeoloji Boliimiine
kaydimt yaptirmis ve bu Fakiilteden 1951
yilinda mezun olmustur.

1952 yilinda askerlik gorevini 1. Ordu
Ingaat Emlak Subesi Istanbul’da Istihkdm
Astegmen olarak ifa etmis, daha sonra 1953 yilinda MEB tarafindan kurumlar adina agilan
yurtdist lisansiistii sinavina kat:lmugtir. Sinavi kazanan Prof. Dr. Kurtman, ayni yil MTA adina
Almanya’ya giderek Bonn Friedrich Wilhelm Universitesi’ne kaydim yaptirmistir. 1958
yilinda bu iiniversitede doktorasini tamamlayarak “Doktor Jeolog” unvanini almigtir.

1958 yilinda yurda dondiikten sonra MTA Enstitiisii’nde géreve baslamis ve sirasiyla;
Petrol Jeologu, Kamp Sefi, Petrol Servisi Sefi (1963), Petrol Subesi Miidiir Yardumcisi (1967),
Petrol Subesi Miidiirli (1973) ve Petrol ve Jeotermal Enerjisi Dairesi Baskam (1974)
gorevlerinde bulunmustur. Istanbul Universitesi tarafindan Jeoloji Miihendisi unvan
verilmigtir.

1970 yilinda Japonya Kyushu Universitesi’nde caligarak buradan Jeotermal Enerji
konusunda sertifika almistir. 1971 yilinda girdigi sinavda bagarih olarak Dogent olmugtur. Bu
arada Ankara Universitesi, Ege Universitesi ve Konya Selguk Universitesi’nde gegici siireli
dersler vermistir. 1978 yihnda MTA Enstitiisii’nden ayrilarak Konya Selcuk Universitesi, Fen
Fakiltesi, Jeoloji Béliimii’ne dgretim {iyesi olarak atanmistir. Aym Universitede 1979 yilinda
Genel Jeoloji-Tektonik Anabilim Dalinda Profesdr olmustur. Boylece Sayin Profesér Doktor
Fikret Kurtman Konya Selguk Universitesi’nin ilk kadrolu Profesorii olarak atanmustir.

1979-1982 yillar1 arasinda Konya Selguk Universitesi Fen Fakiiltesi Dekanhgini, 1980
yilinda Universite Rektor Vekilligini yapmis, 1980-1982 yillan arasinda Universiteler Aras:
Kurul' iyeliginde bulunmugtur ve 1983 yilinda Miihendislik-Mimarlik Fakiiltesi Dekan
Vekilligini yiiriitmiistir. Ayrica Konya Selcuk Universite Senatosu ve Yonetim Kurulu
Uyelikleri ile Fakiilte Yonetim Kurulu Uyeligi de yapmustir. 1978-1992 yillar1 arasinda Jeoloji
Miihendisligi Boliim Bagkanligimi yiiriitmiistiir. 1984-85 O.S.Y.M. Konya Il Temsilciligi
yapmigtir. Biyografisi 1981 yiinda TUBITAK Tirk Bilim Adamlari  Katalog’unda
yayinlanmistir.

Odiilleri ve bazi dyelikleri olarak; 1968 yilinda M.T.A. Enstitiisii Takdirnamesi, 1981
yilinda Jeoloji Kurumu Altn Cekig Hizmet Belgesi, 1970 yilinda Japonya Kyushu Universitesi
Jeotermal Enerji Sertifikas: sahibi, Tiirkiye Jeoloji Kurumu iiyesi, Tiirkiye Jeoloji Miihendisleri
Odas iiyesi, Tiirkiye Tektonik Komitesi tyesi, Tiirkiye Stratigrafi Komitesi iiyesi ve “Japan
Geothermal Energy Association” iiyesidir. Avrupa dogal gaz haritast ve Avrupa tektonik
haritasi hazirlanmasinda Tiirkiye’yi temsil etmistir. Degisik tarihlerde. Avrupa, Amerika,
Rusya, fran ve Pakistan’da yapilan uluslararas: bilimsel kongreler ve toplantilara Tiirkiye’yi
temsil etmek iizere katilmistir, Prof.Dr. Fikret Kurtman 21 Eyliil 1992 tarihinde Konya Selguk
Universitesi’nden emekli olmustur .
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Almanca ve Ingilizce bilen Prof. Kurtman’in Tiirkge, Almanca ve Ingilizce yurtigi ve

yurtdigt dergilerinde yayinlanmis 25°i askin bilimsel eseri bulunmaktadir. Bu eserlerinden ¢ogu
“SCI” kapsaminda Diinya Jeoloji literatiiriinde 42 kez “CITE” edilerek kullanilmistir ve Jeoloji
Bilimine katki saglamigtir. Bilimsel yayinlarindan bazilart agagida mevcuttur.

oo

10.
11.
12.
13.

14,

15.
16.
17.
18.
19.

20.

Prof. Dr. Fikret KURTMAN’1n se¢ilmis baz: eserleri

Fosildeformation und Tektonik im Niirdlichen Rheinischen schiefergebirge.
Geologische Rundschan B.49/2, Stuttgart, 1960

Sivas-Divrigi arasindaki sahanin jeolojisi ve jipsli seri hakkinda miigahedeler. MTA
Dergisi No: 56, Ankara, 1961

Stratigraphie der Gipsablagerungen im Bereiche von Sivas (Zentral-Anatolion). Bulletin
of the Mineral Research and Exploration Institute of Turkey, No: 56, Ankara, 1961
Tecer daglarinin jeolojisi ve Alacali seri hakkinda bazi miigahedeler. T.J.K. Biilteni, Cilt
VIII, No: 1-2, Ankara ,
1964 yii Manyas depremi iizerine rapor. MTA Dergisi, No: 65 Ankara, 1964 (C.
Eventoz ile birlikte)

[ran Petrol bolgesinde yapilan tetkikler. T.J.K. Biilteni, Cilt X, Sayt 1-2, Ankara, 1966
(Z. Ternek ve M. F.Akkus ile birlikte)

Bitiiminous shales of Turkey with special reference to Goyniik Area, The proceedings of
the Seventh World Petroleum Congress, Mexico, 1967 (Z. Ternek ve M. F. Akkus ile
birlikte)

Geologie des Munzurdag Gebietes. Geologische Rundshan B. 56, Stuttgart, 1967
Geologie des provinces Ge’othermales de 1’Anatolic occidentale. United Nations
Symposium. On the Development and Utilization of Geothermal Resources. Pisa, 1970
Inter-Mountain basins in Eastern Anatolia and their oil possibilities, Journal of the
Institute of Petroleum England, 1972 (M. F.Akkus ile birlikte)

Sivas-Hafik-Zara ve Imranli bolgesinin jeolojik ve tektonik yapist. MTA Dergisi No:
80, Ankara, 1970

Jeotermal galismalarda volkanoloji ve tektomgm onemi. Tiirkiye 1. Jeotermal Enerjl
Sempozyumu yayini, Ankara, 1973

Malatya~Giiriin Havzasinin jeolojisi ve petrol olanaklari. Tiirkiye Ikinci Petrol
Kongresi Tebligleri, Ankara, 1974 ( M. F. Akkus ile birlikte)

Geothermal Energy possibilities, their exploration and evaluation in Turkey. Z.U.N.
Symposium on the devolopment and use of geothermal resources. San Francisco, 1975
(E. Samilgil ile birlikte)

Geothermal Energy investigations in Turkey. Symposium on Geothermal Energy.
CENTO Scientific programme, Ankara, 1977

The Geology of Lake Van. MTA Yayi, No: 169, Ankara, 1978 (E.T. Degens ile
birlikte)

Mineral and Thermal waters in the vicinity of Lake Van. The Geology of Lake Van.
MTA Yayim, No: 169 Ankara, 1978 (E. Baskan ile birlikte)

A. Preliminary Air Magnetic Survaillance of Lake Van Area, The Geology of Lake Van,
MTA Yaymni, No: 169, Ankara, 1978 (M. Cente ve A. Gedik ile birlikte

The geology and oil potential of Mus-Van region. The geology of Lake Van, MTA
Yayini, No:169, Ankara, 1978 (M. F. Akkus ve A. Gedik ile birlikte)

Giiriin bolgesinin jeolojisi ve tektonik dzellikleri. MTA Dergisi, No: 91, Ankara, 1978
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HADIM BOLGESININ PALEOTEKTONIK DONEM JEOLOJIK EVRIiMi
Geological Evolution of the Area Hadim, During Paleotektonic Period
Fikret KURTMAN*, jhsan SEYMEN** ve Ahmet TURAN###

* 10. Cadde, Agagseven Sokak, No:3/35, Tel: 0.312, 2354384, Umitkoy/ANKARA
** Atatiirk Mah., Plajevieri Sitesi, No: 111, 15100, BURDUR
**x%8eleuk Univ., Miih.-Mim. Fak., Jeoloji Miih. Bol., KONYA, :aturan@selcuk.edu.tr :

0Z: Orta Toros silsilesi icerisindeki Hadim bélgesinde, otokton Geyikdagt ile allokton Bozkir,
Bolkardag: ve Aladag birlikleri yiizeylemektedir. Bu tektonik dilimlerden her biri, ¢ok farkls
paleocografik ortamlari karakterize eden stratigrafik istifleri kapsar. Erken-Orta Kambriyen’de
Hadim yoresi, dolomit-dolomitik kiregtasi-biyoklastik kirectagi yapilish  karbonatlarin
¢okeldigi s1g bir denizle kaplidir. Bdlge Ge¢ Kambriyen-Ordovisiyen siirecinde, konodontlu ve
graptolitli pelitik sedimentler iceren, denizel kinntililarin ¢okeldigi bir havza konumundadir.
Hadim boélgesinde Ge¢ Ordovisiyen-Erken Devoniyen yash kayalar yiizlek vermez. Geg
Devoniyen-Karbonifer déneminde bol fosilli, karbonat ara katkili kirinttli birimlerin ¢okeldigi
sig denizel ortam sartlari gozlenmektedir. Permiyen’de resifal, lagiiner sif karbonat selfi
durumunu koruyan yorede, Erken Triyas stramatolitli-oolitli s13 karbonatlar ile baglar ve iiste
dogru killi kirectagi-marn-seyl fasiyeslerine gegilir. Kuzey boliimde olasilikla® Erken-Orta
Triyas’da kumlu-camurlu metaolistostromal bir topluluk - geligmigken; bolgenin giiney
bolimiinde Orta Triyas’da kumlu, killi, karbonath litofasiyeslerin biribirleriyle ardalandig
tipik flig istifleri sekillenmigtir. Bu flis d6neminin ardindan Erken Kimmeriyen orojenik fazi ile
kivrimlanp yitkselen bolgede, Liyas-Dogger karasal-yar1 karasal molasik kirintih ¢okellerle;
Malm-Erken Kretase ise s1g ve durayli self karbonatlari ile temsil edilir. Geg Kretase’de
duraysizlagmaya baglayan sozkonusu karbonat platformunda Senoniyen’de ¢ortlii ve killi
karbonatlar ile kirintili ardalanmasindan olugan pelajik ritmik serilerin geligimi izlenir. Bolgede
Geg Senoniyen-Erken Paleosen siirecinde olugmug farkli bir jeolojik topluluk ise, dalma-batma
zonlarina 6zgii ofiyolitik melanjdir. Paleotektonik donemde evrimini en son tamamlamig olan
stratigrafik (inite Liitesiyen kayalaridir. Liitesiyen birimleri altta bol mikrofosilli resifal
karbonatlarla baslar. Daha sonra pelajik nitelikli kumlu-camurlu kirintililardan yapili flis
fasiyesine gegen Liitesiyen istifleri, en tistte vahsi flis fasiyesi ile son bulur. Ust Liitesiyen-
Oligosen birimleri inceleme alaninda goriilmez. Bu siireg¢ bolgede kivriima-yiikselme-
naplagma-aginim  donemidir. Geg Eosen-Oligosen siirecinde allokton topluluklar (Bozkir,
Bolkardag: ve Aladag birlikleri) kuzeyden giineye dogru devinerek once goreceli otoktona
(Geyikdag Birligi), daha sonra da alloktonlar kendi biribirleri iizerine bindirmislerdir.

Anahtar Kelimeler;: Hadim, Ge¢ Kambriyen-Liitesiyen, jeolojik evrim.

ABSTRACT: In the study area located Central Taurus Belt, autochthonous Geyikdag: and
lower allochthonous Bozkir, middle allochthonous Bolkardag: and wupper allochthonous
Aladag tectonic units of the Taurus Orogenic Belt crop out. The each one of the tectonic slices
‘comprises individual sequences formed in different paleogeographic environments having
important distinctions. Hadim region was covered by shallow marine that resulted deposition
of dolomite, dolomitic limestone and bioclastic limestones during the Early-Middle Cambrian.
The study area was a basin in which were deposited marine detritic sediments including
conodont and graptolitic shales during the Late Cambrian-Ordovician. Late Ordovician-Early
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Devonian aged formations were not observed in the study area. A shallow sedimantation
environment, in which were deposited detritic sediments intercaleted carbonate rocks with
abundant fossils in the late Devonian-Carboniferous period. In the region, reefal-lagonar
shallow carbonate shelf conditions preserved during the Permian. Early Triassic rocks are
represented with stramatolitic-oolitic limestone and clayey limestone-marl-shale facieses.
Flysch sequences were formed in the Middle Triassic including sandy and muddy facieses. The
region, repeatedly folded and uplifted by Early Cimmerician orogeny, Lias-Dogger is
represented by continental-subcontinental molassic detritic deposits. Malm-Early Cretaceous
is composed of by shallow and stable shelf carbonates. In this carbonate platform, begining to
be unstable in the Late Cretaceous, pelagic rhytmic series consisting of cherty and clayey
carbonate alternated with clastic sediments were deposited on the Senonian time. In the area
there is a different geological unit. This unit is represented with rocks belonging to the
ophiolitic melange related to the subduction events during the Late Cenonian-Early Paleocene
period. In the study area Lutetian aged formations were represented with reefal limestone and
Sflysch—wild flysch sequences comprising sandy and muddy detritic pelajic deposits. Upper
Lutetian-Oligocene rocks are not observed. This period is represented by folding-uplifting-
thrusting and erosion activities. In the Late Focene-Oligocene transition, allochthonous units
(Bozkir, Bolkardag: and Aladag units) were overthrusted on the autochthonous unit from north
to south direction.

Key Words: Hadim, Late Cambrian-Late Lutetian, geological evolution.
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KUCUK MENDERES GRABENI’NiN NEOJEN-KUVATERNER STRATIGRAFISi VE
TEKTONIGi, BAYINDIR-KIRAZ CEVRESI, BATI ANADOLU

Neogene-Quaternary Stratigraphy and Tectonics of the Kiiciik Menderes Graben, Around
Bayindir-Kiraz, West Anatolia.

Tahir EMRE, Yilmaz RUZGAR ve Hasan SOZBILiR

Dokuz Eyliil Universitesi Jeoloji Miih. Béliimii, Tinaztepe Yerleskesi, 35160 Buca-IZMIR
tahir.emre @deu.edu.tr, hasan.sozbilir@deu.edu.tr

OZ: Kiigik Menderes Grabeni’nin kuzey kenarinda Menderes Masifi Odemis-Kiraz
Asmasifi’nin, mermer, ist, gnays ve metagabrolari temeli olugturur. Grabenin dogu kesiminde
yer alan Kiraz ¢evresinde Orta Miyosen yagli Bagova andezitleri metamorfik kayalari keser.
Metamorfik ve volkanik kayalari tistleyen tortul kayalar Orta Miyosen sonu-Ge¢ Miyosen yasl
Suludere Formasyonu, Pliyo-Pleyistosen yaglt Aydogdu Formasyonu ve Pliyo-Pleyistosen yash
aliivyondur. Suludere formasyonu golsel ve fliiviyal tortullardan olusur. Aydogdu formasyonu
yiiksek acili normal faylarin denetiminde gelisen aliivyonal yelpaze c¢okellerinden yapilidir.
Kiraz’in 50 km batisinda yer alan Bayindir yoresinde Menderes masifini iistleyen tortullar
dokusal olarak olgunlasmamus, birbirleriyle yer yér yanal ve diisey gecisli veya ani sinirlar
olan, az peklesmis aliivyonal yelpaze cokellerinden yapilidir. Bu tortullar Kiraz yoresinin
Aydogdu formasyonuna karsihik gelir. Arazi gozlemleri bu kesimde Suludere Formasyonu’nun
¢Okelmedigi yoniindedir. Kiraz ve Bayindir ¢evresinde en geng ¢okiintii alanlarint dolduran
allivyonlar genig diizliikleri olusturur. Bolgede bes adet deformasyon evresi (D1-D35) ve li¢ fay
takimi belirlenmistir. Kuzeye ve giineye dofru tektonik tasinmayi gosteren D1 ve D2
deformasyon evreleri, sirasiyla, K-G yo6nli sikistrmalt ve genlesmeli tektonik donemin
yansimasidir. D3 deformasyonu sikigtirmali tektonik rejim olarak kendini gosterir. Yiiksek agili
faylart olugturan D4 ve DS deformasyon evreleri K-G, KKD-GGB ve KD-GB dogrultulu
genlesme kuvvetlerinin {iriiniidiir. Bayindir, Kiraz- Beydag ¢evresinde, birkag kilometre
izlenebilen ve giiniimiizde de diri olan yiiksek acili normal faylar, Kiiciik Menderes Grabeni’ne
basamak benzeri morfolojiyle belirgin asimetrik yapisim kazandirmustir.

Anahtar sozciikler: Batt Anadolu, Kiiciik Menderes Grabeni, Bayindir ve Kiraz Havzalari,
Graben Tortul Dolgusu, Geng Tektonik.

Bu calismalart TUBITAK (YDABAG-102Y052 nolu proje) ve DE U Rektirliigii (04KB.Fen.033 nolu
AFS projesi) desteklemistir.

ABSTRACT: In the northern parts of the Kiiciik Menderes Graben, the basement consists of
marbles, schits, gneisses and metagabbros of the Odemis-Kiraz Submassif. Around the Kiraz
region located to the eastern part of the Graben, the Middle Miocene Basova andesites cuts the
metamorphic basement. The sedimentary rocks unconformably overlaying the metamorphic
and the volcanic rocks are the Middle Miocene-Late Miocene Suludere formation, Plio-
Pleistocene Aydogdu formation and Quaternary alluvial deposits. The Suludere formation is
consists of lacustrine and fluvial sedimentary rocks. TheAydogdu formation is Plio-
Pleistocene in age and deposited in an alluvial fan environment that controlled by high-angle
normal faults. Around the Baywndir region 50 km to the west of Kiraz, the sedimentary rocks
overlaying Menderes metamorphics are poorly sorted alluvial fan deposits which are similar to
Aydogdu formation. The Suludere formation was not deposited in this region. Around the
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Bayindir-Kiraz region the unconformably overlaying Alluvial deposits cover plain surfaces of
the latest graben structure. Five different deformation phases (D1-D5) and three fault systems
were formed in the region. DI and D2 deformation phases were formed by the northward and
southward tectonic transport during which N-S compressional and extensional tectonic
regimes were dominant. D3 deformation phase is characterized by a compressional regime. D4
and D5 deformation phases were formed by N-S, NNE-SSW and NE-SW extensional forces.
The high-angle normal faults several kilometers in lateral extant, around the Bayindir and
Kiraz-Beydag region are presently active and the assmetric morphology of the Kiiciik
Menderes Graben is the product of these faults.

Key words: West Anatolia, Kiiciik Menderes Graben, Baymdir-Kiraz Basins, Graben Deposils.
Neotectonics .

This study are supported by TUBITAK (YDABAG-102Y052) and Univesity of Dokuz Eyliil
(04KB.Fen.033, AFS project) desteklemistir.
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BOZYAZI (MERSIN) KUZEYININ TEKTONO-STRATIGRAFIK YAPISI
Tectono-Statigraphic Structure of North of Bozyazi (Mersin)
Ahmet TURAN

Selcuk Univ., Miih.-Mim. Fak., Jeoloji Miih. Bol., KONYA,:aturan@selcuk.edu.tr

0Z: Toros kusaginda “Alanya metamorfitleri” veya “Alanya Birligi” olarak tamnan sisti
kayalar, Bozyazi cevresinde temeli olusturur. Bu metamorfiklerin alt boliimiinde, yiiksek
basing metamorfizmast gosteren Sugdzii Napr yer alir. Olusumunu Ge¢ Kretasse’de
tamamlayan Sugdzii birimi, metakuvarsit ve mermer ara katkili granatli mikasistler, amfibolit
sistler, fillitler ile mermer-rekristalize kiregtasi, metagabro, metadiyabaz ve metaserpantinit
bloklartm kapsar. Bolgenin iist metamorfik dilimi ise, yesil sist fasiyesinde metamorfizima
geciren Yumrudagt Napidir. Kalksist-mikagist ara katkih mermerlér ile rekristalize
karbonatlardan yapilmis Permiyen yaglt Cebelireis formasyonu, Yumrudagi Napi'nin ¢aligma
alaninda yiizeyleyen alt boliimiidiir. Bu metamorfik naplar, bélgede cok silik bagkalagim izleri
tasiyan flisoitler tarafindan, a¢ili uyumsuzlukla ortiiliirler. Ge¢ Paleosen-Eosen yagh bu
flisoitler; cakiltagt, kumtagi, camurtagt, marn, killi kiregtasi litolojilerinden yapilidirlar,

Yukarida Ozetlenen Alanya Birligi kayalari lizerine, 6nemli bir tektonik dokanaktan sonra,
Toroslar’da “Hadin Nap1’’ veya “Aladag Birligi”’ olarak bilinen tektono-stratigrafik dilim
gelir. Hadin Napi en altta resifal kiregtast mercekleri kapsayan kuvarsit ve seylerden. ibaret olan
Ust Devoniyen istifi ile baglar. Bu istif, bol fosilli kirectagi ile kuvarsit ardalanmasindan
meydana gelen, Karbonifer kayalari ile uyumlu olarak ortiiliir. Onkolitli kiregtaglarindan
yapilmig Alt Permiyen istifi, Karbonifer birimini uyumlu bir sekilde iistlemistir. Seyrek bi¢imde
kuvarsit-seyl ara katkilart iceren koyu gri kirectaglarindan olugmus Ust Permiyen istifi, alttaki
birimler iizerine uyumsuziukla gelmektedir. Rekristalize kiregtagi, marn, killi kiregtasi, seyl,
kumtagt yapilislh ve Alt-Orta Triyas kayalari; Ust Permiyen birimi iizerinde uyumlu olarak
gozlenirler.

Kizil-kahve renkli ¢akiltasi, kumtasi, camurtasi litolojilerinden olusan Erken-Orta Jurasik yash
karasal kirintililar, bélgenin Triyas ve Oncesine ait formasyonlarini, agili uyumsuzlukla
ortmektedirler. Alacali renkli ¢amurtagi ve marnlarla temsil olunan Jurasik yagh yari karasal
gokeller, bu karasal birimle uyumludur. S6zii edilen karasal- yar: karasal formasyonlar ile yanal
ve diisey gecisli olan; dolomit, dolomitik kiregtasi, kiregtagi yapilish ve Jurasik-Erken Kretase
yash kalin karbonatlar, Hadim Napt’'nin en iist litostratigrafik birimidir. Bolgedeki tiim bu
diyajenetik formasyonlar, Kuvaterner yasli yamag¢ molozlart ve aliivyonlar ile uyumsuz olarak
ortiiliirler.

Anahtar Kelimeler: Bozyazi, stratigrafi, Alanya metamorfitleri, Hadim Napi, Devoniyen-
Kretase istifleri.

ABSTRACT: Schisty rocks known as Alanya metamorphics and Alanya Unit, taking place in
the Taurides belt, is the base in Bozyazi area. In the lower part of these schisty rocks, the
Sugdzii Nappe, having high-pressure metamorphism, takes place. The Sugozii Unit, which
completed its formation in Late Cretaceous, includes interlayered metaquarzite and marble
and garnet mica schist, amphibole schist, phyllite, marble, recristallised limestone,
metagabbro, metadiabase, and metaserpentinite blocks. The upper metamorphic part of the
_area is the Yumrudagt Nappe, which is metamorphosed by green schist facies. The Permian
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aged Cebelireis formation, consisting of marebles and recristallised carbonates with
interlayered chalk schist-mica schist is the lower part of the Yumrudag Nappe. These
metamorphic nappes are coverd with unconformity with flyschoits having the lowest
metamorphism. These Late Paleocene-Eocene age flyschoits include conglomerate-sandstone-
mudstone-marl-clayey limestone.

On the above mentioned Alanya Unit is Hadim Nappe or Aladag Unit with an important
tectonic contact. The Hadim Nappe has reefal limestone lenses with quartzite and shale as the
lowest part. This sequence is covered conconformaebly with rich interbedded fociliferous
limestone and quartzite carboniferous rocks. The Lower Permian sequence, consisting of
oncholitic limestones, covers the carboniferous rocks conconformeably. Upper Permian
sequence, including dark grey algaeous limestone with little amount of interbedded quartzite
and shale, covers the Lower Permian sequence with disconformity. The Triassic rocks, which
include recristallized limestone, marl, shale, and sandstone, take place on the Upper Permian
unit conformeably.

Early-Middle Jurassic age continental detritics, which consist of red-brown conglomerate-
sandstone-mudstone, cover with uncorformity the Triasic and pre-Triassic units of the area.
The Jurassic age sub-continental sediments, which consist of variegated mudstones and marls,
are conformeable with lower continental unit. The Jurassic-Early Cretaceous thick carbonate
sequence, which consist of dolomite, dolomitic limestone, and limestone; passes vertically and
laterally with above mentioned continental and sub-continental sediments. This sequence is the
uppermost litostratigraphic unit of Hadim Nappe. The whole diagenetic formations of the area
are covered with unconformity by Quaternary aged talus and alluviums.

Key words: Bozyaz, stratigraphy, Alanya metamorphics, Hadim Nappe, from Devonian to
Cretaceous sequences.
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ILGIN (KONYA) KUZEYININ JEOLOJiSi
Geology of Northern Iigin (Konya)
Mehmet Yavuz HUSEYINCA ve Yasar EREN

Selcuk Universitesi, Miihendislik Mimarlik Fakiiltesi, Jeoloji Miihendisligi Boliimii, KONYA

OZ: Bu galigmada, Ilgin ligesi (Konya kuzeybatist) ve kuzeyinin jeolojisinin incelenmesi
amaglanmistir. Inceleme alaninda temel kayaglarini, Siliiriyen-Alt Karbonifer yagh, rekristalize
kiregtaglar: ve dolomit mermerlerden olusan Bozdag Formasyonu ile Devoniyen-Alt Permiyen
yasl, metakonglomera, metakumtasi, fillit, rekristalize kirectagi seviyeleri ve ekzotik kdkenli
rekristalize kirectagt bloklarindan meydana gelen Bagrikurt formasyonu olugturmaktadir.

Temel kayaglar iizerinde agili uyumsuziukla Alt Triyas yash, metakonglomera, metakumtas
ve fillitlerden meydana gelen Bahgecik formasyonu, Alt Triyas yash, fillit, dolomitik
rekristalize kirectaslan ve dolomit mermerlerden olusan Ertugrul formasyonu, Ust Triyas-Alt
Jura yash, tabaminda bresik seviyeler iceren ve dolomit mermerlerden olusan Kiziléren
formasyonu, Alt Jura-Alt Kretase yashh dolomit mermer ve dolomitik rekristalize
kirectaslarindan olugan Lorasdagi formasyonu yer almaktadir.

Mesozoyik yash birimler iizerinde agili uyumsuziukla Miyosen yash, kiltagi, marn, kiregtas: ve
komiir seviyelerinden meydana gelen Harmanyazi formasyonu, Ust Miyosen-Alt Pliyosen yagh
taban konglomerasi ve kalin kiregtasi tabakalarindan olugan Ulumuhsine formasyonu, Pliyosen
yasls, siltli kiltasi ve konglomeradan olusan Sebiller formasyonu, ve Ust Pliyosen-Kuvaterner
yagh aliivyal yelpaze ¢okellerinden olugan Tekeler formasyonu yer almaktadir. Inceleme
alaninda biitiin birimler {izerinde agili uyumsuzlukla, her tiir boyutta tutturulmamis malzeme
iceren Giincel aliivyonlar yer almaktadir.

Inceleme alanindaki Paleozoyik ve Mesozoyik yaslt birimler Alpin hareketlere bagli olarak ¢ok
evreli deformasyon gecirmisler, bagkalasima ugramislar ve yapraklanma kazanmuslardir. Bu
deformasyonlar sonucunda Paleozoyik ve Mesozoyik yash birimler (Fy), (Fy) ve (Fs) ile
simgelenen, en az ii¢ evreli kivrimlanma gegirmiglerdir. Neo-tektonik donemde ise inceleme
alaninda biri dogu - bati gidisli digeri ise kuzey - giiney gidisli olmak iizere iki normal fay
sistemi geligmigtir. Bu normal fay sistemleri inceleme alaninda degisik gidisli graben ve horst
yapilart meydana getirmistir. Kuzey - giiney gidisli olan normal fay sistemi goriiniirde dogu -
batt gidisli fay sistemini kesmektedir.

Anahtar Kelimeler: Cok evreli kivrimlanma, graben, horst, Alpin, Neo-tektonik, Iigin.

ABSTRACT: In this study, it is aimed to examine the gelogy of ligin (NW Konya) and its
northern part. In the study area the basement units are made up of Silurian-Lower
Carboniferous aged Bozdag formation that is composed of recrystallized limestone and
dolomite marbles and Devonian-Lower Permian aged Bagrikurt formation that is composed of
metaconglomerate, metasandstone, phyllite, recrystallized limestone and exotic recrystallized
limestone blocks.

These basement rocks are covered unconformably by Mesozoic aged units. These units from
bottom to top are; Lower Triassic aged Bahgecik formation that is composed of alternation of
metaconglomerate, metasandstone and phyllite, Lower Triassic aged Ertugrul formation that is
composed of phyllite, dolomitic recrystallized limestone and dolomit marbles, Upper Triassic-
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Lower Jurassic aged Kiziloren formation that is composed of dolomite marbles and Lower
Jurassic-Lower Cretaceous aged Lorasdag formation that is composed of dolomite marbles
and calcitic dolomites.

Neogene aged units cover unconformably the Mesozoic aged units. These Neogene aged units
are in ascending order; Miocene aged Harmanyazi formation that is composed of claystone,
marl, limestone and coal interbeds, the Upper Miocene-Lower Pliocene aged Ulumuhsine
Sformation comprising of base conglomerate and thick limestone, Pliocene aged Sebiller
Sformation that is composed of silty claystone and conglomerate and Upper Pliocene-
Quaternary aged Tekeler formation that is composed of alluvial fan deposits. All the above
mentioned units are unconformably overlain by the Holocene alluvial deposits.

The Paleozoic and Mesozoic units in the study area undergone poly-phase deformation and
metamorphism and gained cleavage structure due to Alpine movements. These poly-phase
deformations, produced at least three phases of folding designated as (F}), (F») and (F3) in the
Paleozoic and Mesozoic units. In the study area, in the Neo-tectonic period two normal fault
systems were developed trending east - west and north - south directions. These normal fault
systems formed graben and horst structures. In appeareance, north-south trending normal
fault system cuts east-west trending normal fault system.

Key Words: Poly-phase folding, graben, horst, Alpine, Neo-tectonics, llgin.
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ULUKISLA HAVZASI KUZEYINDE (CAMARDI-NiGDE) KD-GB GIDISLI
KAVAKLIGOL BiNDIiRMESININ PALEONTOLOJIK VE YAPISAL VERILERI

Palaeontological and Structural Data of NE-SW Trendz"nvg Kavakligo!l Thrust, North of
Ulukisla Basin (CAMARDI-NIGDE)

Seyda PARLAR*, Yasar EREN* ve Ramazan DEMIRCIOGLU**

* Selcuk Univ., Mith.-Mim. Fak., Jeoloji Miih. Bol., ISONYA
** Nigde Univ. Jeoloji Miihendisligi Boliimii, NIGDE

OZ: Inceleme sahasi, Nigde [line bagli Camard: ve yakin gevresini kapsamaktadir. Calisma
alaninda temel birimleri, Paleozoyik-Mesozoyik yash Nigde Masif’ine ait Giimiisler ve
Asigedigi metamorfitleri olusturmaktadir. Nigde Masifi, Senomaniyen-Maastrihtiyen yash
Ugkapilt  granodiyoritleri tarafindan kesilmistir. Camardi formasyonu ve Evliyatepe
formasyonundan olusan Orta Liitesiyen yash Celaller Grubu temel kayalar uyumsuz olarak
ortmektedir. Ulukisla magmatitleri ve Ovacik formasyonundan olusan Orta-Ust Paleosen yaslt
Eskibur¢ Grubu ise Celaller Grubu iizerinde yer almaktadir.

Camard: formasyonu ve Evliyatepe formasyonu icerisinde belirlenen Liitesiyen (Orta Eosen)
fauna toplulugu su sekildedir: Nummulites beaumonti d’Archiac & Haime, Nummulites
millecaput Boubeé, Nummulites aturicus Joly & Leymerie, Nummulites praeaturicus Schoub,
Assilina exponens (Sowerby), Asterigerina rotula (Kaufmann), Sphaerogypsina globulus
(Reuss), Eorupertia magna (Y. le Calvez, 1949), Globigerina sp., Gypsina sp. , Amphistegina
sp., Rotalia sp. ve Discocylina cf. harrisoni Vaughan.

Ovactk formasyonuna ait Karatay kirectagi tiyesi iginde Glomalveolina sp., Valvulinidae,
Miscellanea sp., Laffiteina sp., Corallinoideae, Rotalia sp., Parachaetes sp., Pyrgo (Biloculina)
sp. gibi fosiller belirlenerek Orta-Ust Paleosen yasi verilmistir.

Ulukisla Magmatitleri iginde Mavrag kiregtagt olarak adlandirilan birimde bol miktarda kirmizi
ve yesil alg kirmuzi ve yesil alg (Dictichoplax biserialis, Parachaetes sp., Ethelia sp.,
Lithoporella sp., Corallinoideae), Discocyclina sp., Miscellanea sp., Pyrgo (Biloculina) sp.,
Miliola sp., Quinqueloculina sp., Rotalia sp. gibi fosiller belirlenerek Orta-Ust Paleosen yasi
verilmistir.

Paleontolojik bulgular, Celaller Grubuna ait birimlerin Orta Eosen yagl ve Eskibur¢ Grubuna
ait birimlerin ise Orta-Ust Paleosen yasli oldugunu géstermektedir. Bu calismada arazi
gozlemleri, diizlemsel ve ¢izgisel yapt 6gelerinin analizi ve yas verileri, Eskibur¢ Grubu’nun
Celaller Grubu’na ait birimler izerine tektonik dokanakla geldigini kanitlamaktadir.

Anahtar Kelimeler; Camard, Liitesiyen, Paleosen, foraminifer, tektonik dokanak.

ABSTRACT: The investigation area covers the Camardt and its surrounding areas located at
Nigde. In the study area, basement units are Giimiisler and Asigedigi metamorphites which
belong to Paleozoic-Mesozoic aged Nigde Massif. Senomaniyen-Maastrichtian aged Uckapili
granodiorite cuts the Massif. The Middle Lutetian aged Celaller group which consists of
Camard: formation and Evliyatepe formation unconformably overlies the basement. The
Middle-Late Paleocene aged Eskiburg group which consists of Ulukigla magmatites and
Ovacik formation overlies the Celaller group.
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The Lutetian (Middle Eocene) fauna in Camardi formation and Evliyatepe formation is as
follows: Nummulites beaumonti d’Archiac & Haime, Nummulites millecaput Boubeé,
Nummulites aturicus Joly & Leymerie, Nummulites praeaturicus Schoub, Assilina exponens
(Sowerby), Asterigerina rotula (Kaufmann), Sphaerogypsina globulus (Reuss), Eorupertia
magna (Y. le Calvez, 1949), Globigerina sp., Gypsina sp. , Amphistegina sp., Rotalia sp. and
Discocylina cf. harrisoni Vaughan.

The fossils as Glomalveolina sp., Valvulinidae, Miscellanea sp., Laffiteina sp., Corallinoideae ,
Rotalia sp., Parachaetes sp., Pyrgo (Biloculina) sp. were determined in Karatas limestone
member of Ovacik formation.

The fossils as Discocyclina sp., Miscellanea sp., Pyrgo sp., Miliola sp., Quinqueloculina sp.,
Rotalia sp., and abundant red and green algae (Dictichoplax biserialis, Parachaetes sp.,
Ethelia sp., Lithoporella sp., Corallinoideae) designated in Mavras limestone and its age is
Middle-Late Paleocene.

Paleontological data indicate that Celaller group is Middle Eocene in age and Eskibur¢ group
is Middle-Late Paleocene in age. In this study, the field observations, the analyses of planar
and linear structure elements and the paleontological age data prove that Eskiburc group
overlies Celaller group by a tectonic contact.

Key Words: Camardi, Lutetian, Paleocene, Foraminifera, tectonic boundary.
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HATUNSARAY-CATOREN (KONYA BATISI) ARASININ JEOLOJiSi
The Geology of the Hatunsaray-Catéren District (Western Konya)
Ozden SOGUCAKLI OZKAN ve Ahmet TURAN

Selcuk Universt:tesi, Miihendislik-Mimarlik Fakiiltesi, Jeoloji Miih. Boliimii, 42031, KONYA

OZ: Hatunsaray-Catoren (Akoren-Konya) yorelerinde, Bolkardag: ve Geyikdag1 birlikleri
kapsamlarindaki otokton birimler ile Bozkir Birligi kapsamindaki allokton topluluk ve
neootokton birlik kapsamindaki geng rtii olusuklan yiizeylemektedir.

Calisma sahasinin kuzeyinde, Bolkardagi Birligine ait Jurasik—Kretase yash, gri renkli, bol
eklemli, yer yer rekristalize karbonatlardan olusan Lorasdagi kiregtasi, temeli olugturur.
Lorasdag: birimi lizerine gri, krem, pembemsi renklerdeki ¢ortlii kiregtass, killi kiregtas ile
seyl, kumtast ve ince taneli gakiltast aratabakalarindan yapilmis olan Ust Kretase yash
Midostepe formasyonu uyumlu olarak gelir.

Giiney kesimde ise temel, otokton konumlu Geyikdag Birligi kapsamindaki kayalardan
olusur. Burada en altta Jura—Kretase yagh, gri-boz renklerde kirectagi ve dolomitik kiregtagi
igerikli Hacialabaz kiregtag1 yer alir. Bu karbonat serileri iizerine uyumlu olarak, Ust Kretase
yasl, gri renkli, diizgiin tabakali, bol rudistli kiregtaslarindan olusan Saytepe formasyonu
gelir. Cortlii karbonatlardan olugan ve pelajik bir istif olan Ust Kretase yasl Alan formasyonu
da Saytepe formasyonunu uyumlu olarak orter.

Inceleme alaninda, Bolkardagi ve Geyikdag Birlikleri kapsamlarindaki otokton konumlu
Jurasik—Kretase istiflerini, olusumunu Maastrihtiyen sonlarina kadar siirdiirmiiy olan Geg
Kretase yash ultrabazik—bazik— sedimanter bloklar ile ofiyolitik elemanli bir matriksden
yapilmis olan, tektonik melanj niteligindeki Hatip ofiyolitli karigig tizerlemektedir.

Bolgedeki otokton ve allokton olusuklarin iizerine, bolgesel bir agili uyumsuzluktan sonra
neootokton birimler gelmektedir. Neotektonik dénemde olusan Ust Miyosen—Alt Pliyosen
yaslt Dilek¢i grubuna ait bu birimler , altta gblsel kirectast ve marnlardan olusmug Ulumuhsine
formasyonu ile baglar, Ulumuhsine formasyonu ile yanal ve diisey gecisli olarak tiif-tiifit—
volkanik bres ve kumlu—camurlu kirintililar kapsayan Kiiglikmuhsine formasyonu, uyumlu bir
sekilde izlenir. Kigiikmuhsine formasyonu iizerinde dasitik—andezitik bilesimli lav
akintilarinin olusturdugu Erenlerdag: volkanitleri yer alir. Dilek¢i grubunu olusturan gélsel,
volkanosedimanter, volkanik fasiyesli birimler iizerine ise Pliyokuvaterner yagli, yatay
tabakali, hafif diyajenetik cakiltagi, kumtasi, camurtagi yapiliglt Toprakli formasyonu agili
uyumsuzlukla gelir. Paleotektonik ve neotektonik dénemlerde olusmus tiim bu birimler ise,
ozellikle Hatunsaray-Akéren diizliiglinde Kuvaterner yagh aliivyonlar ile 6rtiilmiiglerdir.
Toridler ana tektonik birliginin Anatolidler’ e bakan kuzey kesiminde ve Orta Toros kusaginda
yer alan galisma bolgesi, paleotektonik donemde yogun kompresyon gerilmeleri etkinliginde
kivrimli—kirikhi—bindirmeli yapilar kazanmis ve neticede KB-GD eksen gidisli kivrimlar ve bu
gidige kosut dag siralar1 olugmustur.

Anahtar kelimeler: Bolkardagi, Geyikdagi, Bozkir ve neootokton birlikler, Hatunsaray-
Akdoren, stratigrafi.

ABSTRACT: The stratigraphic framework in the study area located between the Hatunsaray
and Catoren (Akoren) settlements in the western part of the Konya occurs autochthonous
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Bolkardagi and Geyikdagi; allochthonous Bozkir main tectonic units and neo-autochthonous
young cover series.

In the basement of the northern and southern parts of the investigated area, various rocks of
the Bolkardag: and Geyikdag: Units crop out respectively. The Bolkardag: Unit comprises
Jurassic- Cretaceous grey cloured, plentiful jointed and recrystallized carbonate rocs of
Lorasdag: limestone and gray-cream, pinkish cloured, cherty and clayey limestones
intercalated with shale, sandstone and fine grained conglomerate of Midostepe formation.
These formations of the Bolkardag: Unit are found as conformably with each other.

In the bottom of the Geyikdag: unit, Jurassic-Cretaceous aged Hactalabaz limestone
consisting of gray-dark gray limestone and dolomitic limestone is observed. This carbonate
sequence was conformably overlain by Upper Cretaceous gray, orderly stratified limestones
with plentiful rudist fossils of Saytepe and Upper Cretaceous pelagic cherty limestones of Alan
formations. :

In the Late Cretaceous period, the autochthonous units named as the Bolkardag: and
Geyikdagr were tectonically obducted by an Upper Cretaceous ophiolitic melange known as
“Hatip ofiyolitli karisigr” made up of the ultrabasic-basic and sedimentary rock blocks and an
ophiolitic matriks .

The autochthonous and allochthonous units of the paleotectonic era in the region were
underlain an ungular unconformity by Late Miocene-Pliocene Dilek¢i group occurring during
the neotectonic period. In the bottom of the Dilek¢i Group starts to Ulumuhsine formation
composed of lacustrine limestones and marls. This formation is followed by Kiigiikmuhsine
formation represented by tuff-tuffits-volcanic brecciates and sandy-mudy detritic materials.
Dasitic-andesitic volcanic flows of Erenlerdag: volcanites are located over the Kiiciikmuhsine
Sformation. The all rocks of the Dilek¢i group are seen as gradational passing to the lateral
and vertical directions with each other. The latter group was covered as an ungular
unconformity by Plio-Quaternary Topraklt formation consisting of horizontal layered, slightly
diagenetic conglomerates, sandstones and mudstones. The upper most portion of the
stratigraphic sequence, Quaternary alluvions are also located with an ungular unconformity.

In the study area in the Central Taurides representing the northern part loking at to the
“Anatolidler” side of the “Toridler” main tectonic unit, the folded, fractured and napped
tectonical structures have been occurred under the strengthly compressionel tectonic regime
during the paleotectonic Alpin activities. Therefore, in the region, common folding structures
mostly extending to nearly NW-SE striking have been formed as a result of the metioned
tectonic activities.

Key Words: Bolkardag, Geyikdagi, Bozkir and neoautochthonous units, Hatunsaray-Akiren,
stratigraphy
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DOMUZDERE-NISANIT (AFSIN-KAHRAMANMARAS) DOLAYININ TEKTONO-
STRATIGRAFIK OZELLIKLERI, DOGU TOROSLAR, TURKIYE

The Tectono-Stratigraphical Characteristics Of The Domuzdere-Nisanit (Afsin-
Kahramanmaras) Area, Eastern Taurides, Turkey

Metin BEYAZPIRINC*, Cavit DEMIRKOL*#*, Yavuz BEDI*

*Maden Tetkik ve Arama Genel Miidiirliigii, 06520, ANKARA
**Cukurova Universitesi, Jeoloji Miihendisligi Boliimii, 01330, ADANA
metinbeyazp @ hotmail.com, cdemirkol@mail.cu.edu.tr, ybedi@hotmail.com

OZ: Dogu Toroslar'in batt kesiminde, Afsin ilgesi (Kahramanmaras) yakin batisinda yer alan
Domuzdere ile Nisanit koyleri arasinda allokton ve otokton konumlu kaya tiirii topluluklan
yiizeylenmektedir. Maastrihtiyen Oncesinde (olasili Kampaniyen) bélgeye nap seklinde
yerlesmis olan ve alttan liste dogru diizenli bir seri sunan Goksun ofiyoliti ile Binboga
metamorfitleri allokton birimler olup, granit, granodiyorit, tonalit gibi kaya tiirlerinden olugan
Santoniyen-Kampaniyen yasli Esence granitoyidleri tarafindan kesilmektedirler. Goksun
ofiyoliti; kiimiilatlar (tabakali gabro ve izotrop gabro), levha dayk kompleksi ve en son
asamada gelisen izole diyabaz dayklar ile temsil edilmektedir, Diisiik dereceli (yegilsist
fasiyesi) metamorfizma gegiren Binboga metamorfitleri, inceleme alaninda, alttan iiste dogru,
mermer, rekristalize kiregtast, dolomit, sist, kalksist ardalanmasindan olusan (?) Geg
Devoniyen-Karbonifer yashi Yoncayolu formasyonu, Triyas-Kretase yagh Kayakoy dolomiti ile
bloklu metaflis niteliginde olan ve yer yer dolomit, ¢ortlii rekristalize kiregtas1 ara seviyeleri
iceren sist, metasilttagi, fillit, mermer, rekristalize kiregtast, litofasiyeslerinden olusan Geg
Kretase yaslhi Karabégiirtlen formasyonu seklinde ayirtlanmistir. Yoncayolu formasyonu
icerisindeki mermer ve rekristalize kiregtasi diizeyleri mermer iiyesi olarak; mermer,
rekristalize kiregtagi ara tabakalart iceren sist, kalksist diizeyleri ise sist iiyesi olarak ayirt
edilmistir. Binboga metamorfitleri, Goksun ofiyoliti iizerinde tektonik dokanakla yer
almaktadir.

Inceleme alanindaki en yash g¢okel birim olan Geg¢ Maastrihtiyen-(?) Brken Paleosen yash
Harami formasyonu, Goksun ofiyolitini agisal uyumsuzlukla 6rtmektedir. Cakiltagi, kumtagsi ve
tiste dogru neritik kirectagindan olugan Seske formasyonu icin Geg Paleosen-Geg Eosen yast
tespit edilmig olup, konglomera ve kumtagsindan olugan alt kesimleri Gélliipinaryayla iiyesi,
kiregtasindan olusan iist kesimleri ise Koroglutepe liyesi seklinde ayirt edilmigtir.

ABSTRACT: The allocthonous and autochthonous rock type assemblages are cropped out at
western part of Eastern Taurides, between Domuzdere and Nisanit area in the northwest of
Afsin town (Kahramanmaras). The Goksun ophiolite being a regular series from lower to
upper parts and Binboga metamorphics are allocthonous units emplaced in the region as
nappe in pre-Maastrichtian (probably Campanian) and they are cut by Santonian-Campanian
Esence granitoides consisting of granite, granitoides and tonalite like rock types. The Goksun
ophiolite is represented by cummulates (layered gabro and isotrope gabbro), sheeted dike
complex and isolated diabase dikes developed in the last stage. The Binboga metamorphics
indicate a low-grade (greenschist facies) metamorphism and in the study area from lower to
upper parts, it is subdivided into marble, recrystallized limestone, dolomite, schist, calc-schist
alternations of (?)Upper Devonian-Carboniferous Yoncayolu formation, Triassic-Cretaceous
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Kayakdy dolomite and metasiltstone, phyllite, marble, recrystallized limestone and schist
including locally dolomite, cherty recrystallized limestone alternations of Upper Cretaceous
Karabégiirtlen formation indicating a blocky metaflyschoidal character. The marble and
recrystallized limestone levels of Yoncayolu formation have been differentiated as marble
member, whereas, the calcschist and schist including marble, recrystallized limestone
intercalations differentiated as schist member. The Goksun ophiolite is tectonically overlain by
Binboga metamorphics.

The upper Maastrichtian-(?)Lower Paleocene Harami formation, as the oldest sedimentary
unit, overlies Goksun ophiolite with an angular unconformity. An age of Late Paleocene-Late
Eocene has been assigned to Seske formation which is represented by conglomerate, sandstone
and neritic limestone at the top. The conglomerate and sandstone in lower part have been
differentiated as Golliipinaryayla member, whereas, the limestones at upper parts are named
as Kéroglutepe member.
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YiL

DENIZLi (HONAZ) DOGUSUNDA YERALAN OLiGOSEN YASLI MOLAS TiPi
KIRINTILI TORTULLARIN TEKTONO- SEDIMANTER OZELLIiKLERI

Tectono-Sedimentary Characteristics Of The Molasse Type Clastic Sediments (Oligocene) In
The Eastern Denizli(Honaz), Turkey

Umran PEKUZ

Siileyman Demirel Universitesi, Miih-Mim Fak. Jeoloji Miih. Bol., ISPARTA

0Z: Oligosen dénemi GD-Ege Bélgesi’nde biiyiik gapli ofiyolit nap yerlesimlerinin devam
ettifi ve bindirme tektonigine bagh bolgesel yiikselmelerin egemen olarak gelistigi bir zaman
araligim simgeler. Genel olarak Denizli ve g¢evresini de icine alan GD-Ege Bolgesi’nde
yitkselen dag kugaklarinin (Honaz Dag1) ¢ogunlukla kuzeyinde ve dogu boliimlerinde Oligosen
déneminde ortaya cikan havzalarda molas tipinde oldukca kalin ve kaba kirintilt tortullar
depolanmugtr.

Calismanin konusunu olusturan Oligosen yash molas karakterindeki kirintil tortullar, 6nceki
aragtirictiar tarafindan Caykavustu formasyonu olarak tanimlanmistir. Denizli’nin dogusunda
ve Honaz Dagt eteklerinde genis yayilim gosteren birim, toplam 1200 m kalinlifa ulagir.
Caykavustu formasyonuna ait Oligosen tortul istifi, yérede Eosen yash tiirbiditik tortullar:
uyumlu bir dokanakla istler. Diger taraftan, Honaz Dagi kiitlesini olusturan allokton ve
paraotokton konumlu Mesozoyik karbonat kayalari yoredeki Caykavustu birimine ait
Denizli’nin dogusunda yeralan Caykavustu formasyonu egemen olarak Honaz Dagindan
tiremis olan orta ve kotii boylanmali aliivyonal yelpaze, akarsu ve yersel taskin diizligi
ortaminda gelismis tortul bilesenlerinden olusur. Dokiintii akmasi {riinii olan bloklu ve
camurlu ara diizeyler yersel olarak bulunur. Baslica kaba kirintili tortullardan meydana gelen
Oligosen istifi iginde cogunlukla iiste dogru kabalasan devirsel tortul diizeyler yeralir. Istif
icinde ortaya ¢ikarilan devirsel tortul diizeyler, ¢cokelme ile yasit gelisen bdolgesel olgekli
bindirme tektonigi ile ilgili olmalidir. Uste dogru kabalasan her bir tortul diizey, bdlgede
Oligosen doneminde gelisen 6nemli yiikselme ve buna baglt asinma periyodlarint karsilar.

ABSTRACT: The main ophiolite nappes emplacement and overthrust events in the SE-Aegean
region resulted the regional uplifting during the Oligocene period. The Oligocene molasse-type
inter montane basins developed generally at the southern and eastern part of the uplifting
mountain belts within the SE-Aegean district.

The molasse-type Oligocene sediments in the northern part of Denizli and Honaz Dag region
were described as Caykavugstu formation by the earlier workers. The thickness of these unit
reaches up to 1200 m. The Oligocene Caykavugstu formation rests concordantly on the Eocene
turbiditic sediments. On the other hand, the allocthonous and para-autochthonous Mesozoic
carbonate rocks of the Honaz Dag massif overthrusts on the Caykavustu sedimentary
sequence.

The Caykavustu formation in the eastern of Denizli consists dominantly of medium to poor-
sorted alluvial-fan and fluvial clastic sediments which are derived from Honaz Dag region.
Locally, mudy and blockly debris-flow intercalations and the coarsening-upward sedimentary
cycles occurred in the Oligocene sequence. The sedimentary cycles within the Caykavustu
sequence related with regional thrusting tectonism. Each coarsening-upward cycles indicate
the main regional uplifting and erosional phases during the Oligocene period.
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YiL

KACIZMAN (KARS) VE CEVRESININ JEOLOJiSi
Geology of Kagizman (Kars) Region
Nurdogan SERTEL* ve Sadik SENER**
*MTA Bolge Miidiirliigii, KONYA, **MTA Bolge Miidiirliigii, VAN

OZ: Dogu Anadolu’da 100 km. uzunlugunda, 10-15 km. genisliginde Aras nehri ¢okiintii
havzasi kenarinda konumlanan Kagizman (Kars) Anatolit-Torit ile Pontit platformu arasinda
yer alir. '

Temel, Eosen ve 6ncesi, Ust Manto kokenli ultrabazik-bazik derinlik kayaclari ile ¢okel kayac
(yigisim)larindan olugur. Kagizman Karmagigi olarak bilinen ofiyolitik birim, Aras Kompleksi
ve Cayarasi ofiyoliti olarak iki boliime ayrilir. Aras kompleksi Ust Kretase ve daha yagh
kayaclari kapsar. Cayarasi ofiyoliti de Eosen yash birimlerden olugur.

Neolojen yash ortii kayaglar temel iizerinde uyumsuz olarak yer alan Tuzluca Formasyonu ile
temsil edilir.Tabaninda ofiyolitik karmagiga ait ¢akiltaslari ile baglayan Tuzluca formasyonu;
kirmizimst, alacali, yesilimsi renk ardalanmasi gosteren golsel, fliiviyal ve playa karakterli kil,
marn, kumtagt ve evaporitlerden olusur. Havzanin giineyinde kivrimli ve devrik, kuzeyinde
faylidir.

Ust Miyosen ve sonrasi yash volkanizma giineyde (Eleskirt civarinda) dasitik-andezitik
karakterli tlif-aglomera ve lavlardan, kuzeyde ise riyolitik ve bazalt karakterli tiif ve aglomera
ve lavlardan olusur

Tiim bu birimler iizerine uyumsuz olarak Pliyo-Kuvaterner yaslt eski ve yeni taragalar gelir. Bu
birtmler dik yamaglarin eteklerinde gravite ve su etkisi ile olugmus yigisimlardir. Kagizman
civarinda 40m.ye ulasabilmektedir.

Inceleme alaninm en geng birimi Kuvaterner yash traverten, yamag molozu ve aliivyon
olusturur.

ABSTRACT: The investigated area is situated top the near of the Aras River Depression Basin
which is 100 km length and 10-15 km wide. This region is between the Anatolite-Torit and
Pontid platform.

The basement rocks are made up of the pre- Eocene and Eocene aged rocks. The Kagizman
Complex is divided into Aras Complex and Cayarast ophiolite. The Aras complex is made up
upper Cretaceous aged and older rocks. The Cayarast ophiolite is made up Eocene aged rocks.

Tuzluca formation overlies the older rocks by inconformably. The basement of the formation is
made up by conglomerates which derived from ophiolite rocks. The middle and upper part of
the formation is composed of reddish-greenish coloured siltstone, claystone, sandstone and
evaporitic rocks. These rocks are deposited at lacustrine, fluvial and playa lake environments.

The upper Miocene aged tuff, agglomerates and lavas are dacites and on on dacites in
composition around Elegkirt, but the volcanic rocks are rhyolites and basalt in composition
upper part of the study area.

Pliocene-Quaternary alluvium and terrace deposits overlie the older rocks unconformably. The
total thickness of the unit range from 2 to 40 m around the Kagizman region.

Key Words: Quaternary deposits are travertine alluvial and terrace deposits.
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MARMARA DENIZi, AHIRKAPI-BUYUKCEKMECE ARASI YUKSEK AYRIMLI
SIG SISMIK VE DENiZ JEOLOJiSi CALISMALARI

High Resuolution Reflection And Sea Geology Survey Of Ahirkapi Between Biiyiik¢ekmece Of
Marmara Sea

Mustafa ERYILMAZ* ve Fulya YUCESOY ERYILMAZ**

* Mersin Uni., Miihendislik Fak. Jeoloji Miih Boliimii., MERSIN, merylmaz @ mersin.edu.tr
** Mersin Uni., Miihendislik Fak., Jeoloji Miih. Boliimii, MERSIN, fyucesoy@mersin.eduw.tr

0Z: Bu calismada, Dz K.K. Seyir Hidrografi ve Ogsinografi Dairesi Bagkanligi’na ait Cubuklu
aragtirma gemisinin 1993 yilinda yapmis oldugu jeolojik ve jeofizik ¢aligmalar sonucunda
elde edilen veriler kullanilmistir. Ahirkapi-Bitylikgekme arasindan alinan 90 adet ylizey ¢okel
Ornegi ilel8 adet karot 6rneginde tane boyu analizleri yapilmig ve tane boyutunun diigey
dagilimi incelenmistir. Her bir 6rnek igin, ¢akil, kum, silt ve kil ylizdeleri saptanarak, kum/silt,
kum/kil ve kum/(silt+kil) oranlari hesaplanmistir. Bu oranlar ¢okel siniflamasinda
kullanilmigtir. Elde edilen sonuglar, Folk (1974)’e gére degerlendirilerek, galisma sahasinin %
cakil, % kum, % silt ve % kil haritalari hazirlanmugtir, Bu haritalar, bolgenin batimetri haritasi
ile birlikte degerlendirilmis ve aragtirma sahasinin tane biiyiikliigline gore ¢okel dagilim
haritast iiretilmistir. Ayrica tiim ¢ékel 6rnekleri petrografik, paleontolojik ve kil mineralojisi
yoniinden de incelenmislerdir. Karot Orneklerinden elde edilen sonuglar sismik kesitlerle
birlikte degerlendiriimis ve yorumlanmigtir. Caligma sahasinin yiizey ¢okelleri, cakil %<1- 59,
kum %024 - 62,9, silt %10,6-79,9 ve kil % 03,7-52,5 arasinda degismektedir. Bolgedeki
hakim birim camur ve kumlu ¢amurdur. Genellikle 50 m su derinliginden itibaren bu birim
goriilmektedir, 0-20 m su derinligi arasindaki deniz alanlarinda, kumlu birimler yer alirken kiy1
bolgeleri cakilli ve kumlu materyaller ile kaplidir, Istanbul Bogazi’nin giiney ¢ikiginda dip
akintisinin diger alanlara gire daha fazla olmasi, akintinin ince taneli materyali daha derinlere
ve sakin ortamlara tasimast nedeniyle genellikle kum ve ¢amurlu kum materyalleri yer
almaktadir.

Jeofizik veriler olarak, yitksek ayirimli s1 sismik ¢aligma sonucunda elde edilen, kiytya dik 43
ve kiyiya paralel 10 hatta ait 345 km vzunlugundaki sismik kaytlar ile bélgede gerceklestirilen
batimetrik  olciimler kullamlmugtir. Oncelikle calisma sahasinin  batimetri haritasi
hazirlanmugtir. Yitksek ayirimli sig sismik  verilerin degerlendirilmesi sonucunda jeolojik
yorumlamaya temel olacak, batimetri, ¢okel kalinligi (Kuvaterner-Holosen), temel kaya
derinligi, paleocografya, sismik fasiyes ve tektonik yapi haritalar: ile genel sismik stratigrafik
kesit hazirlanmistir.

Sismik kesitlerde giincel ¢tkeller altinda bulunan, diizgiin olmayan bir yiizey olugturan, yiiksek
genlikle izlenen yansimalar temel kayanin st yiizeyini olusturmaktadir. Giincel ¢okeller
bunlarin iizerine agisal uyumsuzlukla ortmektedir. Temel kayanin altinda goriilen kivrimii
tabakali birimler, temel kaya topografyasi ile agisal uyumsuzdur. Sismik kesitlerde, en altta
kivrsmli paralel tabakalanma gdsteren ve agiklarda siddetli kiviimlanma ve kariklar gosteren
muhtemelen Oligosen-Miyosen yash oldugu diisiiniilen A birimi yer almaktadir. Bunun
lizerine diizensiz tabakalanmali, orta kesimlerde yansima Ozelligi gostermeyen B birimi
gelmektedir. Bu birimi 6rten zaman zaman merceklenme gosteren C birimi ile C’nin {izerini
de hafif dalgali/kivrimli olarak 6rten ardalanmalr yansimalt D1 birimi gelmektedir. Bunlarinda
tizerine sismik kesitlerde D2 diye adlandirilan ve alttaki ve iistteki birimlere uygun
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tabakalanma gosteren yansimasiz tabakalar ile yine alt ve tist birimlere uygun tabakalanmal
D3 birimi goriilmektedir.D1, D2 ve D3 birimleri Kuvaterner yashidir. En iistte kumlu camurlu,
en geng (Holosen) giincel ¢okeller, D4 birimi yer almaktadir.

Jeolojik veriler haricinde bélgede osinografik olgiimler yapimstir. Deniz suyunun fiziksel,
kimyasal 6zellikleri saptanmistir. Her bir istasyonda yiizeyden deniz tabanina kadar sicaklik,
tuziuluk ve oksijen dagilimlar: 6lgiilmiis, belirli istasyonlarda ise yiizey,orta ve dipte akinti hiz
ve yonii 6lgiilmiistiir.

ABSTRACT: This research, contains the results of NE Marmara Sea Region survey of
Hydrography and Oceanography Department. Which has performed bathymetric, seismic,
geologic and oceanographic surveys during the year in 1993, in the Ahirkap:-Biiyiikcekmece of
NE Marmara Sea region.

Sampling studies were carried out in the Ahirkap:-Biiyiik¢ekmece of NE Marmara Sea region
for obtaining sediment dispersion based on grain size and mapping the bottom topography.
Collected samples were analyzed and surface and subsurface sediment dispersion, tectonic
structure explained.

These sediments samples were carried out with bottom sediment sampling instruments orange-
peel bucket type graph and gravity piston corer. In this study, 90 surface samples and 18 core
samples had been taken the study area. Sieve and wet analyses were applied to samples which
were obtained for making sediment classification based on grain size, percentages of grains
from gravel size to clay size was determined in sediment. At the end of analysis the weight were
obtained for every grain diameter evaluated together with sieve analysis value of the sample
and thus, cumulative percentage values and gravel, sand, silt and clay percentages were
determined. In addition, sand/silt, sand/(silt+clay) ratios were calculated and these ratios were
taken into consideration for sediment classification. A tetraedr was used for sediment
classification of the ground based on grain size which showed textural relations between
gravel, sand, silt and clay and sediment type was determined by using Folk’s (1974) triangle
diagram. Gravel-sand, silt and clay charts were prepared for producing the sediment
dispersion map of the region. Later surface sediment dispersion map was produced in 1/
100.000 scale by means of these 3 maps. When we investigated the study area we saw that
dominant unit was mud and sandy mud. Surface samples of the study area is gravel <I1-59,3
%, sand 02,4-62,9 %, silt 10,65-79,9 % and clay 03,7-52,5 %. Sediment dispersion of the
district is under control of physical effects.

In this study area, 43 seismic lines and 10 vertical control lines (345 km length) had been
constructed. From seismic cross sections, it is observed that sediment are characterized with
sometimes regular and even (thin grains) and sometimes irregular reflectors. From records,
basically seven zones differing in structure have been discovered. As conclusion possible faults
were observed to the east to west and north to south of study area.

In addition, oceanographic measure (physical and chemical) ( sea water temperature, current
speed and direction, dissolved O, salinity, water sampling, etc.) had been prepared.
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RV 1h

ALAKOVA-KAVAK (KONYA GUNEYI) ARASININ JEOLOJiSi
Geology of the area between Alakova and Kavak (The south of Konya)
Ahmet TURAN

Selcuk Univ., Miih.-Mim. Fak., Jeoloji Miih. Bol., KONYA, :aturan@selcuk.edu.tr

0Z: Konya Ovas’nin glineybati kenarinda yer alan inceleme alaninda, Jurasik-Geg Kretase
yastaki Bolkardag: Birligine ait s1g ve derin self ¢okelleri gézlenir ve bunlar bolgenin otokton
temeline ilgkin litostratigrafik birimlerdir. Olusumunu Senoniyen sonlarina kadar siirdiirmiis ve
Maastrihtiyen’den sonra bolgeye yerlesmis olan Bozkir Birligi kapsamindaki ofiyolitli karisiga
dahil bazik volkanikler, otokton temelin iizerine tektonik bir dokanakla gelir. Yorede ofiyolitli
topluluk, Ge¢ Miyosen-Erken Pliyosen yaglt aliivyal diizlitk ve g6l karbonatlar: tarafindan agili
uyumsuzlukla ortiiliir. Ge¢ Pliyosen-Erken Kuvaterner yash dag etegi ve aliivyal karmagik
cokelleri ise, daha yasli birimleri yine agisal bir uyumsuzlukla istler. Yorenin en geng
litolojileri, Kuvaterner yagh aliivyonlardir.

Orta Alpin bas1 dag olusumu evresinde, bolge siddetli kompresyon gerilmelerine maruz
kalarak, deforme olmugtur. Bu dénemde otokton temele ait kayalar, yogun bi¢imde kivrimlanip
kirtlirken, tektonik devinimlerle bolgeye ofiyolitli karigik napt da yerlesmistic. Geg Alpin
baglarinda, tansiyon gerilmelerinin etkinliginde, gravite faylarinca kontrol edilmig kapali havza
cokellerinin olusmu goze carpar. Geg Miyosen-Erken Pliyosen yasl bu kapali havza iiriinleri,
karasal tip molaslar olup yorenin otokton ve allokton birimlerini agih uyumsuz olarak
ortmiislerdir. Bu molasik olusuklar ve iizerlerine agisal uyumsuzlukla gelmis Geg Pliyosen-
Kuvaterner yash dag etegi ve aliivyal ¢okeller, bolgenin neootoktonu konumundaki Ust
Miyosen-Kuvaterner kayalarini olusturur.

Anahtar Kelimeler: Konya giineyi, stratigrafi, tektonik, Bolkardag: ve Bozkir Birligi, neooton
birlik.

ABSTRACT: In the study area located in the south west part of Konya Plain, shallow and pelagic
deposits take place and forms the autochthonous base of the area related with Bolkardag: Unit
Jurassic--Late Cretaceous age tectonic unit. Basic volcanics included in ophiolitic melange related
with Bozkir tectonic unit, which completed its formation by Senonian and was located after
Maestrihtian, comes onto the autochthonous base with a tectonic contact. Ophiolitic unit is covered
with unconformity by Late Miocene-Early Pliocene age alluvial flatness detritics and lacustrine
carbonates. Late Pliocene-Early Quaternary age alluvial fan and talus sediments cover all units
older than themselves with unconformity. The youngest litologies are Quaternary age alluviums.

In the Early Middle Alpine orogeny period, the area was deformed due to hard compression
strains. In this period, Ophiolitic nappe was located in the area after the rocks belonging to
autochthonous base had been folded and broken. In the Late Alpine orogeny, closed basins
controlled by the gravity faults were formed by the tension strains. These Late Miocene-Early
Pliocene age basin sediments that come with unconformity on autochthonous and allochthonous
units are continental type molasses. These molasses and younger talus and alluvium flatness
detritics covering them with unconformity form the Upper Miocene-Quaternary rocks in
neoautochthonous location.

Key words: South of Konya, stratigraphy, tectonic, Bolkardagi Unit, Bozkir Unit,
neoautochthonous unit.
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HATILDAG FORMASYONUNUN (AGSAKLAR/BOLU) KAYNAK KAYA
GELISIMININ iNCELENMESi

The Investigation of Development of Provenance Rock in Hatilldag Formation (Agsaklar- Bolu)

Ali SARI ve Demet Banu KORALAY

OZ: Caligma alan1 Géyniik (Bolu) baseni icerisinde yer alir. Havzada Ust Kretase-Miyosen
zaman aralifinda yaklagik 3000 m’lik bir sediman depolanmistir. Hatildag formasyonu karasal-
s1f denizel kokenli camurtagi, kumtagi, ¢akiltagt ve bitimlii seyl ile kiregtagindan olugur.
Hatildag formasyonuna ait bitiimlii seyllerin organik madde miktart 5.51-10.79 wt % arasinda
olup, ortalama organik madde miktart 7.52 wt %’ dir. Organik madde tipi ¢ogunlukla
sapropelik kokenlidir. Birimden alinan 6rneklerin organik olgunlagma galigmalart spor-renk
indeksi ve Tmax degerlerine gore belirlenmistir. Spor-renk indeksi degerleri 2.0-4.5 arasinda,
Tmax degerleri ise 430-442 °C arasindadir. Her iki olgunlasma degerine gore birimin
diyajenez-erken olgun asamada oldugu goriilmektedir.

ABSTRACT: The studied area which is located in Goyniik (Bolu) basin. In the basin, Upper
Cretaceous-Miocene period approximately 3000 m thickness sediments were deposited.
Hatildag  formation consisted of terrestrial-shallow marine mudstone, sandstone,
conglomerate, bituminous shale and limestone. The quantity of organic matter ranges from
5.51-10.79 wt % from Hatildag formation bituminous shale, average quantity of organic
matter is 7.52 wt %. Type of organic matter is generally sapropelic origin. Organic maturation
studies of samples collected from the unit were determined according to the spor-colour index
(SCI) and Tmax values. SCI values is ranges from 2.0-4.5, Tmax values is ranges from 430-442
°C. Based upon the each maturity value, the formation is diagenetic and early maturity stages.
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KALIS OLUSUMU VE OZELLIiKLERi
Caliche Formation and Features
Muhsin EREN ve Meryem YESILOT KAPLAN

Mersin Univ., Miih. Fak., Jeoloji Miih. B1.33343 Ciftlikkoy/ MERSIN, m_eren@yahoo.com

OZET: Kalis genel bir terim olup, kurak ve yari kurak iklim kogullarinda gevsek cokeller,
tortul kayaglar ve topraklar igindeki ikincil kalsiyum karbonat (CaCQs;) yigisimlarim
tanimlamaktadir. Kaligler mikrit (< 4 [im) ve mikrosprarit (5-15 um) boyutundaki kiigiik kalsit
kristallerinden olugymakta ve kiigiik miktarlardaki diyajenetik mineral olusumlar1 (sepiolit,
paligorskit, magnezyum kalsit, dolomit gibi) kalsiyum karbonat olusumlarina (diigtik Mg-
kalsit) eslik etmektedir. Kalisler; kire¢ tozu, yumru, tiip, laminali kabuk ve sert kabuk gibi
farkl sekillerde goriiliir. Kaliglerde makroskopik kék yapilari ve mikroskopik alfa ve beta
dokusal ozellikleri yaygindir. Kaliglerin olusumu iizerine baglica iki hipotez Gnerilmistir.
Bunlar; (a) sizma modeli (per descensum; pedojenetik model); ¢oziinmiis CaCO;5’lin sizan
sulardan ¢okelimini tammlamakta ve (b) yeralti suyunun kapiler yiikselim (per ascensum;
yeraltisuyu modeli) modelleridir. Kalis olusumunda kalsiyum degisik kaynaklardan saglanir.

Anahtar Sozciikler: Kalig, kalsiyum karbonat, diyajenetic mineral, sizma (pedojenik) modeli,
kapiler yiikselim (yeraltisuyu) modeli

ABSTRACT: The caliche is a general term that describes a secondary carbonate

- accumulation in loose sediments, sedimentary rocks and soils under semi-arid and arid climate
conditions. Caliches are composed dominantly of small calcite crystals in micrite (< 4 um) and
microspar (5-15 pm) size, and small amount of diagenetic minerals such as sepiolite,
palygorskite, magnesium calcite, dolomite etc.) are associated with calcium carbonate (low
Mg-calcite) occurrences. Caliche appears in a variety of forms such as chalky powdery,
nodular, tubular, laminated crust, hardpan (indurated crust). In caliche, macroscopic
rhizolithic structures and microscopic alfa and beta fabric constituents are common. Two main
hypotheses have been suggested on caliche origin. These are; (a) downward movement of
dissolved CaCOj; (per descensum; pedogenetic); and (b) capillary rise from groundwater (per
ascensum, groundwater) models. During caliche formation, calcium is provided from varied
sources.

Keywords: Caliche, calcium carbonate, diagenetic mineral, per descensum (pedogenetic)
model, capillary rise (groundwater) model
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KONYAALTI (ANTALYA) LIMAN MAHALLESI ZEMINLERININ JEOLOJIK VE
MINERALOJIK OZELLIKLERININ INCELENMESI

The Investigation of Geological and Mineralogical Properties of Konyaalti (Antalya) Harbor
District Soils -

A. Ulvi UZER* ve M. Hilmi ACAR**

*Selgu!c Univ., Kulu Meslek Yiiksekokulu, 42770, KONYA, auzer@selcuk.edu.tr
**Akdeniz Univ., Insaat Mithendisligi Boliimii, 07200, ANTALYA, mhacar@akdeniz.edu.tr

OZ: inceleme alant Antalya ilinin batisinda yeralmaktadir. Bu caligma ile bu bolgedeki
alilvyonlart olugturan sedimanlarin jeolojik ve mineralojik oOzellikleri incelenmis, kil
minerallerinin dagilimlar: ortaya konulmustur. Bolgenin temelinde Mesozoyik yaslt birimler
bulunmaktadir. Ustte ise Kuvaterner birimleri olan travertenler, yamag¢ dokiintiileri, plaj
¢okelleri ve aliivyonlar yer almaktadir. Asil incelemelerin yapildig: aliivyonlar igerisinden
alinan drneklerin XRD calismalarinda smektit (Ca - montmorillonit), kaolinit, klorit, illit ve
kansik tabakalr kil mineralleri (klorit + kaolinit, smektit + klorit, smektit + illit, illit + kaolinit,
klorit + illit) elde edilmistir. Dikey kalinliklar boyunca kil minerallerinin dagidiminda belirgin
bir sekilde degisikliklerin olmadig1 goriilmektedir.

Ayrica, bolge zeminlerine ait fiziksel, mukavemet ve sikisabilirlik Ozellikieri arazi ve
laboratuar deneyleri ile belirlenmistir.

Anahtar Kelimeler: Aliivyon, XRD, Kil mineralleri, Antalya

ABSTRACT: The investigation area is located at the west side of Antalya City. The geological
and mineralogical properties of the sediments constituting the alluviums of this region were
investigated and the distribution of the clay minerals was presented. While the Mesozoic old
units are seen at the base of the region, the travertines of Quaterner units, side remains, beach
deposits and alluviums exist at the top. There were obtained smectite (Ca - montmorillonite),
kaolinite, chlorite, illite and mixed stratified clay minerals (chlorite + kaolinite, smectite +
chlorite, smectite + illite, illite + kaolinite, chlorite + illite) from the XRD studies of the
specimens taken from the alluviums of the primary investigated area. No distinct changes were
observed in the distribution of clay minerals along the vertical thicknesses.

In addition, the strength, physical and compressibility properties of the region’s soils were
determined by field and laboratory tests.

Key Words: Alluvium, XRD, Clay minerals, Antalya
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MALATYA YORESI EOSEN ISTIFININ BIiYOSTRATIGRAFISi VE BENTIK-
PLANKTIK FORAMINIFER SISTEMATIGI

Biostratigraphy of the Eosen Sequence and Systematics of Planktic- Benthic Foraminifera of
Malatya Region

Tiilay KOKSOY

Istanbul Univ. Miih. Fak. Jeoloji Miih. Bol. 34850 Avcdar ISTANBUL, tulay@istanbul.edu.tr,

OZ: Malatya yoresinde yiizeylenen Tersiyer birimleri, Mesozoyik temel (Malatya
metamorfikleri) tizerinde ortii kaya olarak tantmlanmis olup, Alt Eosen’den Pliyosen’e kadar
oldukga kalin (1250-3330 m) sedimanter istif olustururlar. Eosen istifi (Suludere formasyonu)
altta kirmizi-kahve renkli karbonatli camurtag, iiste dogru karbonat oraninin artmasi ile agik-
koyu gri, sert, ince-orta tabakali, Nummulitli kiregtasi seklindedir. Bu calismada, Eosen
istifinin biyostratigrafisi ve bentik- planktik foraminifer sistematigini arastirmak amaciyla,
Suludere formasyonunun tabanindan tavanina iki O6lgiilii stratigrafik kesit alinmig; bentik
foraminiferler de 4 cins 5 tiir, planktik foraminiferler de 6 cins 15 tiir ayirtlanmugtir. Orta
Eosen’de Truncorotaloides rohri planktik foraminifer, Nummulites praeaturicus, Nummulites
millecaput, Assilina exponens bentik foraminifer biyozonlari tanimlanmis olup, Suludere
formasyonunun {izerini ise Gelicik volkanitleri 6rtmiistiir. Orta Eosen’de agik denizden sig
denize gegen bir ortamda Suludere formasyonu ¢okelmis olmalidir.

Anahtar kelimeler:Biyostratigrafi, Eosen,Foraminifer, Mesozoyik, Stratigrafi.

ABSTRACT: In the Malatya Basin, a fairly thick sedimantary Tertiary sequence described as
cover rocks from Eosen to Pliocene occur on the Mesozoic basement (Malatya metamorfics).
The sequence consists mainly of red-brown calcerous- mud stones at the base, continueousing
upward with an increase of carbonate content into light dark, hard-britle thin, middle bedded
limestones with Nummulites.The aim of this study is to explain the features of Eocene
sediments and its biostratigraphy and systematics of planktic- benthic foraminiferas. For this
purpose stratigraphic sections were measured and planktic- benthic foraminiferal assembleges
were seperated. In this sequence Truncorotaloides rohri planktic foraminiferas biozone and
Nummulites praeatiricus, Nummulites millecaput, Assilina exponens benthic foraminiferas
biozone are described as part of the middle Eocene biostratigraphy.

Keywords: Biostratigraphy, Eocene, Foraminifera, Mesozoic, Stratigraphy.
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LESSEPSIYEN FORAMININERLERDEN AMPHISORUS HEMPRICHIli
EHRENBERG’IN KALKAN, KAS VE KEKOVA (GUNEY BATI ANTALYA)
KIYILARINDAKI VARLIGI

On The Presence of Lessepsian Foraminifera Amphisorus Hemprichii Ehrenberg On The
Coasts Of Kalkan, Kas And Kekova (Sw Antalya)

Engin MERIC*, M. Baki YOKES** ve Niyazi AVSAR***

_ *Moda Hiiseyin Bey Sokak, 15/4, 34710 Kadikdy, ISTANBUL
**Bogazici Universitesi, Molekiiler Biyoloji ve Genetik Boliimii, 34342 Bebek, ISTANBUL
#%%Cukurova Universitesi, Jeoloji Mithendisligi Béliimii, 01330 Balcali, ADANA.

OZ:Siiveys Kanal’nin 1896 yilinda agilmasindan itibaren birgok Indo-pasifik tiirii Dogu
Akdeniz kiyilarina yayilma imkani bulmustur. Bu olgu kanali insa eden Ferdinand de
Lesseps’e ithafen “Lessepsiyen Gog” olarak adlandirtlmigti. Birgok tiirtin yanisira lessepsiyen
foraminifer tiirleri de Dogu Akdeniz havzasinda bulunmustur. '

Amphisorus cinsi tropik ve subtropik bolgelerin sig sularinda genis yayilim gosteren, iri kalker
kavkili foraminifer tiirlerini iciren Soritidae (Ehrenberg, 1839) ailesi iiyesidir. Bentik
foraminifer Amphisorus hemprichii Ehrenberg tiiriintin fosil Orneklerine Kretase’de de
rastlanmugtir. Giiniimiizde Indo-pasifik’te genis yayihm gosterir. Kizil Deniz’in kuzeyinde
Akabe Korfezinde bu tiir sikga bulunur,

Amphisorus hemprichii Ehrenberg Orneklerine giiney bati Antalya kiyilarinda siirdiiriilen bir
sualti arastirmasinda rastlaniimustir. Kizil Deniz’deki varlig:s bu tiiriin yeni bir lessepsiyen
gécmen oldugunu diisiindiirmektedir. Keza Shigmona (Hayfa, Israil) kiyilarinda yogun bir
Amphisorus hemprichii Ehrenberg toplulugu tarafimizdan goézlenmistir. Kalkan-Kekova
(Antalya) arasinda kalan kiyi seridinde bazi bolgelerde bu tiiriin iri kavkili kalabalik
popiilasyonlart kaydedilmistir. Kas ve Kekova kiyilarnda kavki ¢apt lem’ye kadar erisebilen
fertlerin bollugu giineybati Tiirkiye kiyilarinin bu tiiriin gelisimi igin uygun cevresel sartlara
sahip olduguna isaret etmektedir. Amphisorus hemprichii Ehrenberg’in Tirkiye kiyilarindaki
yaytlim: giiney bati Antalya ile sinirh degildir. Bu tiire giiney dogu Ege Denizi’nde Gékova
Korfezi ve Dat¢a Korfezi’'nde de rastanilmaktadir. Kekova’nin giineyinde ve Gokova
Korfezi'nde bulunan populasyonlar ¢ogunlukla kayalik zenimleri tercih ederken, Datca
Korfezi’'nde bulunan populasyonlar Posidonia oceanica ve Halophila stipulacea alanlan
iizerinde epifitik bir yasam siirdiirmektedir. Populasyonlar arasindaki diger ¢arpici bir fark da
kavki biiyiikliigiidiir. Kekova kiyilarinda bulunan fertlerin kavkilar1 Gokova Korfezi ve Datga
Korfezi’'nden toplanan fertlerden daha iridir. Bu durum giiney bati Tiirkiye kiyilarinda farkli
cevresel sartlarin varhigim gostermektedir. Sadece iri kavkili fertlerde goriilen besli simetrik
yapidaki radyal kanallar heniiz tammlanmarmus farklt bir tiiriin varlifina isaret edebilir. Bu tip
bireyler Shigmona (Hayfa, Israil) kiyilarindaki topluluklarda gbzlenmemistir.

ABSTRACT: Since the opening of Suez Canal in 1869, many Indo-Pacific species have found
chance to spread in the eastern Mediterranean Sea. This phenemenon was named as the
“Lessepsian Migration” after Ferdinand de Lesseps, builder of the canal. Besides many
species lessepsian foraminifera have also been observed in the Levantine Basin.

The genus Amphisorus belongs to the family of calcareous larger foraminifera, Soritidae
(Ehrenberg 1839), of which the members are widely distributed in shallow waters of the
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tropics and subtropics. The fossil samples of benthic foraminifera Amphisorus hemprichii
Ehrenberg have been found in Crateceous. Today, it shows a wide Indo-pacific distribution. It
is abundantly found in the Gulf of Aqabe on the north of the Red Sea.

It was recently observed during the underwater surveys carried out on the southwestern coast
of Antalya, Turkey. Its presence in Red Sea suggests a recently occured lessepsian migration of
this species. In addition, a large population has been observed in Shigmona (Haifa, Israel) by
the authors. It is recorded in certain locations on the coastline between Kalkan-Kekova
(Antalya) with dense populations, having large test size. The abundance of individuals as large
as lem observed in Kas and Kekova indicates the presence of suitable environmental
conditions that enhance the survival of this species on the southwestern coast of Turkey. Its
range of distribution along the Turkish coastline is not limited to the southwestern Antalya, but
its range is extended to the Gulf of Gokova and the Gulf of Dat¢a on Southeastern Aegean Sea.
The populations found on the south of Kekova and in the Gulf of Gokova mostly inhabit rocky
benthic structures, whereas they are found epiphitic on Posidonia oceanica and Halophila
stipulacea fields in the Gulf of Dat¢a. Another striking difference between the populations from
different locations is the test size; such as, individuals from Kekova are always much larger
compared to samples collected in the Gulf Gokova and the Gulf of Datga, indicating the
presence of different environmental conditions along the southwestern coast of Turkey. The
prominent pentagonal symetry of radial canals observed only in individuals with exceptional
test sizes may indicate the presence of a yet undescribed species, which is worth for further
investigation. This radial symetry has not been observed in the population inhabiting
Shigmona (Haifa, Israel).
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KAS-KEKOVA-BES ADALAR-UG ADALAR (GB ANTALYA) KIYILARINDA
GOZLENEN BENTIK FORAMINIFERLERIN iKiz, UCUZ VE DORDUZ
FORMLARI

Twin, Triplet & Quadruplet Forms of Benthic Foraminifera From The Kas-Kekova-Beg
Adalar-Ug Adalar (Sw Antalya) Areas

Engin MERIC*, Muhittin GORMUS**, Niyazi AVSAR***, Baki YOKES*** Feyza
DINCER#*#*

*Moda Hiiseyin Bey Sokak 15/4, 34710 Kadikoy/ISTANBUL
*%Siileyman Demirel Univ., Miih.-Mim. Fak., Jeoloji Miih. Boliimii, 32260 Ciiniir, ISPARTA
***¥Cukurova Univ., Miih.-Mim. Fak, Jeoloji Miihendisligi Boliimii, 01330 Balcali, ADANA
**¥**Bogazici Univ., Fen-Ed. Fak., Molekiiler Biy. ve Genetik Bol., 34342 Bebek, ISTANBUL

OZ: Bu cahisma Uc Adalar ve Kas (GB Antalya) arasinda kalan genis kiyr alanini
kapsamaktadir, 2004 yazinda gergeklestirlen deniz arastirmasinda farkli bolgelerden ve 3.50-
30.00 m derinlikler arasimndan 277 giincel ¢6kel 6rnegi toplanmistir. Bu ¢okeller Amphistegina
ve Textularia bireyleri acisindan ¢ok zengindir. Hatta olagandisi bollugu nedeniyle, kum,
“kumlu Amphistegina” olarak tanimlanabilir. Her 6rnekten Sgram incelenmis, 48 ornekte ikiz,
ticliz ve dordiiz formlara rastlamitmstir. Textularia ikiz formlart Amphistegina ikiz formlarina
nazaran daha baskindir. Amphistegina ve Textularia bireylerinin yanisira, ender olarak
Coscinospira, Peneroplis, Sorites, Amphisorus, ve Cibicidella ikiz, Ugliz ve dordiizleri de
bulunmustur.

Bentik foraminiferin ikiz ve iicliz formlart ¢ok sayida arastirici tarafindan diinyanin gesitli
bolgelerinde ve farkli derinliklerde gozlemlenmis, bu olusumlarin gegmis ve giincel cevresel
etkenlerle olan iliskileri tartigtlmistir. Kavki anormalligi {izerine kantitatif caligmalar ve SEM
goriintiileri yaymlanmistir. Tiirkiye’de ise yapisik ikiz, ii¢iiz ve dordiiz formlar Bati Karadeniz
ve Izmit Kérfezi’nde rapor edilmistir. Yakin bir zamanda bu formlar Dogu Ege Denizi’nde de
kaydedilmis ve bu olusumlarin olast nedenleri tartisiimistir. Bu ¢alisma kapsaminda ikiz, tigiiz
ve dordiiz formlar giineybat1 Tiirkiye kiyilarinda ilk defa tespit edilmistir. Ikiz, iigiz ve
dordiizlerin olusumlarinin sebebi (1) biyolojik hatalar veya (2) ¢evreden kaynaklanan fiziksel-
kimyasal etkenler olabilir. Cevresel kosullar (1) insan kaynakli, (2) kimyasal ya da (3) fiziksel
faktorlerden etkilenebilir.

ABSTRACT: The investigation covers a very large area between U¢ Adalar and Kas, from
east to west at the southwestern coastline of SW Antalya. 227 recent sediment samples were
collected from various localities during an environmental marine research conducted in 2004
summer. The sand samples were taken from depths of 3.5 to 30.00 meters and were very rich in
Amphistegina and Textularia individuals. Sand may be called as sandy Amphistegina due to its
abnormal abundance. 5 grams of sediment from each station was analysed. In 48 samples,
twins, triplets and quadruplets were observed. Particularly, twins of Textularia are more
dominant than twins of Amphistegina. A few individuals of Coscinospira, Peneroplis, Sorites,
Amphisorus and Cibicidella, associated fauna of Amphistegina and Textularia, also show twin,
triplet and quadruplet formations.

Twin and triplet forms of benthic foraminifera from various locations and depths have been
worldwide investigated by many researchers and their relation with past and recent
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environmental conditions have been interpreted. Quantitative studies and SEM works on test
abnormalities have been given. In Turkey, conjointed twin, triplet and quadruplet individuals
are reported from western Black Sea and Gulf of Izmit (eastern Marmara Sea). More recently,
the forms from the eastern Aegean Sea have been recorded and their causes have been
discussed. However, this study is the first on the twin, triplet and quadruplet occurrences at
southwestern Turkey. Causes of twins, triplets and quadruplets may be (1) biological accidents
or (2) physical-chemical factors of environment. Environmental charactertstzcs may be
affected by human being (1), chemical (2) and physical (3) factors.
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‘GUNEY FORMASYONU’NUN (EREGLI-ULUKISLA HAVZASI)
NANNOPLANKTON BiYOSTRATIGRAFISI

Nannoplankton Biostratigraphy of Giiney Formation (Eregli-Ulukisla Basin)
Manolya SINACI ve Vedia TOKER
Ankara Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii-ANKARA

OZ: Eregli-Ulukisla havzasinda yiizeylenen Giiney Formasyonu’nun yagi tartigmali olarak
belirtiliyordu. Yorede yapilan nannoplanktonlara dayah stratigrafi galismas: ile dlgiilen dort
stratigrafi kesitine ait orneklerden elde edilen sonuca gore, formasyonun kesin yasinin, Geg
Paleosen-Erken Eosen oldugu belirlenmistir. Orneklerde 16 nannoplankton cinsine ait 44 tiir
tamimlanmig ve bunlara bagh olarak asagidaki nannoplankton zonlart saptanmustir:

Tribrachiatus contortus Zonu (Ipresiyen)

Discoaster multiradiatus Zonu (Tanesiyen)

Heliolithus ridelii Zonu (Tanesiyen)

Heliolithus kleinpellii Zonu (Geg Selandiyen-Erken Tanesiyen)
Fasciculithus tympaniformis Zonu (Geg Selandiyen)

Nannoplanktonlarin serin ve sicak su isisimt belirten tiirlerinin (C.eopelagicus,Discoaster,
Sphenolith) fert sayisina dayanarak, Selandiyen’ de deniz suyu isistmn thman-sicak,
Tanesiyen’de ise deniz suyu isisinin diistiigii ve thman-serin ortam kogullarinin hiikiim
siirdiigii, ipresiyen’de yeniden thman-sicak su ortamina doniistiigii belirlenmistir.

Anahtar Kelimeler: Nannoplankton, Giiney Formasyonu, Eregli-Ulukisla Baseni, Eosen.

ABSTRACT: Aged of Giiney Formation in the Eregli-Ulukisla Basin was defining as
controversial. It was accepted as certain to be Late Paleocene-Early Eocene, according to
result of measured four stratigraphic sections were acquired from samples. 16 nannoplankton
genera, 44 species and related to five below Nannoplankton Zones were determined in the
samples:

Tribrachiatus contortus Zone (Ypresian)

Discoaster multiradiatus Zone (Thanetian)

Heliolithus ridelii Zone (Thanetian),

Heliolithus kleinpellii Zone (Late Selandian- Early Thanetian),
Fasciculithus tympaniformis Zone (Late Selandian) were assigned.

It was determined according to the number of nannoplankton species which indicate cold and
warm water temperature (C.eopelagicus, Discoasters, Sphenoliths), the sea water temperature
was warm in the Selandian, reduced in the Thanetian and warm in the Ypresian.

Key Words: Nannoplankton, Giiney Formation, Eregli-Ulukisla Basin, Eocene.
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MALATYA HAVZASINDAKI UST KRETASE- ALT PALEOSEN YASLI SARIKIZ
FORMASYONU’NUN SELFDEN DERIN DENiZ FASiYES ORTAMINA DEGISEN
OZELLIiKLERi

Facies analyses of the late Cretaceous-Early Paleocene Sarikiz formation, Malatya Basin,
Eastern Anatolia, Turkey

Turhan AYYILDIZ * ve Mehmet ONAL**

*Ankara Universitesi, Miih. Fakiiltesi, Jeoloji Miihendisligi Boliimii, 06100, ANKARA
*#fndnii Universitesi, Mithendislik Fakiiltesi, Maden Miihendisligi Boliimii, MALATYA

OZ: Malatya Havzasinda yiizeyleyen Ust Kretase-Alt Paleosen transgresif-regresif istifi,
karasal (Medik formasyonu), resifal kirectast (Tohma formasyonu) ve volkanik arakatkili
yamag, lagiin-derin deniz turbiditik sedimanlarla (Sarikiz Formasyonu) temsil edilmektedir.
Sarikiz formasyonu, Malatya Havzast'min kuzeyinde (Hekimhan) ve giliney béliimiinde
(Giindiizbey) cok iyi yiizeylemektedir. Buna karsilik, Malatya ovasinda Ust Kretase-Paleojen
birimleri kalin ve genig alanlar kaplayan Neojen birimleri ile ortiilmiistiir.

Sarikiz formasyonu, alttan iiste dogru; kayma, yikilma oluguklari, olistolitler, olistostromal
cakiltast ve camurtagt ardalanmasi, masiv ¢amurtagi, masiv ¢amurtagi-ince tirbiditik kumtagi
ardalanmast, masiv camurtasi-ince kiregtagt ardalanmasi, kirectast (vaketasi-istiftasi hakim,
giiney boliimde ¢ortii kiregtagt hakim) — camurtasi ardalanmasi birimleri gdzlenmektedir.
Kinintili  birimler temel ve resifal kirectaglarindan olusan cakiltasi ve kumtaglarindan
olusmaktadir. Bu fasiyes birimleri igerisinde havzanin kuzeyinde yayilim gosteren sub-marine
volkanik aktivite iiciinleri izlenmektedir. Kuzeyden giineye dogru sedimanlarla ardalanmah
volkanik kayaclar (andezit-bazalt), tiiffitik kumtaglari, aglomera, zeolit mercekleri ve zeolit
iceren kumtaslan gozlenmektedir. Klastik ve volkanokalstik fasiyesler tizerine bentik fauna
iceren kirectas1 ve dolomitler gelmektedir. Kiregtasi fasiyesleri bitylik Loftusia ve orbitoid
tirlerince zengindir ve kuzey batiya dogru linyit seviyeleri ile ardalanma gostermektedir.
Bununla birlikte, havzanin bazibéliimlerinde, laminali kiregtaslart {izerine kalin jips (yer yer
sOlestin igerikli) - yesil camurtagt ardalanmast ve jips — bordo renkli ¢amurtast ardalanmast
gdzlenmektedir. Bu fasiyeslerden, volkanoklastik, Loftusia’ h kiregtasi-linyit ve evaporitli
fasiyesler havzamn giineybatt (Giindiizbey) béliimiinde gbzlenmemektedir.

Bunlardan kayma, yikilma oluguklari, olistolitler, kalkrudit, kalkarenit ve ¢amurtast yoniinden
zengin olistostromal ¢akiltagi ve kumtast aratabakali karbonat ardalanmasi yamag fasiyesini
gostermektedir. Masiv camurtast ve camurtagt kumtagi-kirectasi ardalanmasi igeren
fasiyeslerdeki pelajik formlar derin deniz ortam: yansitmaktadir. Olgiilen kesitlerde, ist
seviyelerde izlenen karbonat self birimleri (kirectasi ve dolomitler) havzanin kuzey boliimii
boyunca dar bir zonda uzanmaktadir. Loftusia’ li kirectasi-linyit, dolomitik kiregtas: ve solestin
iceren jips-yesil-bordo renkli ¢camurtagt ardalanmasi igeren fasiyesler lagiin ve sabka ortamini
yansitmaktadir. Havzanin kuzey boliimiinde izlenen volkanik kayaclar muhtemelen Erken-Orta
Maastrihtiyen siiresince tektonik aktiviteye bagh olarak gelisen volkanik aktiviteyi isaret
etmektedir.

Paleontolojik verilere gore (bentik, nannoplankton ve makro fosil) birimin yasi Malatya
giineybatisinda (Giindiizbey) Ust Kretase (Kampaniyen Maastrihtiyen) — Alt Paleosen’ dir.
Buna karsilik havza kuzeyinde birimin yast genel olarak Ust Kretase (Kampaniyen-
Maastrihtiyen) — Alt Paleosen (?)’ dir. Belirlenen fasiyes birlikteligi ve yas verilerine gore, Ust
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Kretase stiresince Malatya havzast Hekimhan ve Giindiizbey alt havzast olarak
degerlendirilebilir.

ABSTRACT: The Upper Cretaceous—Lower Paleocene transgressive-regressive sequences
represent terrestrial (Medik formation), reefal limestones (Tohma formation), and slope,
lagoon and deep marine turbiditic sediments (Sartkiz formation) in the Malatya basin. The
Sartkiz formation, characterized by mainly shelf-deep sea complex is well outcropped in the
northern (Hekimhan) and southern part (Giindiizbey) of the Malatya basin. However, the
Upper Cretaceous-Paleogene units are covered by thick and widely Neogene’s units in the
Malatya plain.

The Sarikiz formation consists of from bottom to top slide-slump facies, olistoliths, calcrudite,
calcarenite and mudstones rich in carbonates intercalation with interbedded olistostromal
conglomerates and sandstones, massive mudstones - thin turbiditic sandstones, limestone
(mainly mudstone and wackestone, its bearing cherty limestones in the southern part of the
basin) and mudstones alternation, massive mudstones and thin limestone alternation. Clastic
units contain conglomerates and sandstones, originating from older basement rocks and reefal
limestones. Sub-marine volcanic activity rocks are observed within the clastic units at the
northern part of the area. It was determined that volcanic rocks (andesite-basalt) between
clastics rocks, thick tuffitic sandstones and agglomerate, zeolite lenses and zeolite bearing
sandstones from north to south in the Hekimhan area. Limestones bearing benthic fauna
overlie clastic and volcanoclastic facies. Limestones facies rich in larger Loftusia and
orbitoids assemblages and intercalated with lignite levels at the northwestern part of the
Hekimhan area. However, thick gypsum bearing celestite, green colored mudstones
alternation, and gypsum and claret red mudstones alternation overlie laminated limestones
level in the some part of the study area. Some facies for examples; volcanoclastic, Loftusia
bearing limestones-lignite and evaportic facies were not deposited in the southwestern part of
the basin (Giindiizbey area).

Slide-slump facies, olistoliths, calcrudite, calcarenite and mudstones rich in carbonates
intercalation with interbedded olistostromal conglomerates and sandstones represent slope
facies. Pelagic forms within the massive mudstones and mudstones sandstone — limestones
intercalation indicate deep marine environment. Carbonate shelf (limestone and dolomite
facies) occurring at the upper levels of the measured sections extends in the form of a narrow
zone along the northern margin of the basin. Loftusia bearing limestone, and lignite, dolomitic
limestone, and generally massive gypsum bearing celestites and green-claret red mudstones
intercalation, respectively, characterizes lagoon and sabkha facies. Volcanic rocks are
observed at the northern part of the study area indicate sub-marine volcanic activity due to
tectonic activity during early to middle Maastrichtian.

According to paleontologic determinations (benthic, nannoplankton and macrofossils), the unit
is Upper Cretaceous (Campanian-Maastrichtian) -Lower Paleocene in age in the southwestern
part of the basin. However, its age is Upper Cretaceous (Campanian-Maastrichtian) — Lower
Paleocene (?) in the nort of the basin. In addition, determining facies associations and age
determination show that the Malatya basin could be interprets two sub-basins such as
Hekimhan and Giindiizbey during Upper Cretaceous times.
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ANTALYA KUZEYBATI YORESi MiYOSEN SEDiMENTLERiNiN ORGANO
FASIYES OZELLIKLERI

Orgario Facies Characteristics of Miocene Sediments in the North-West Antalya Region
Mehmet ALTUNSOY*, Orhan (")ZCELiK*, Ferhat ACAR* ve Nazan Yalgin ERIK**

* Akdeniz Universit_gsi Miihendislik Fakiiltesi Jeoloji Miih. Bol., 07200 Topgular - ANTALYA
** Cumhuriyet Universitesi Miihendislik Fakiiltesi Jeoloji Miih. Boliimii, 58140, SIVAS

OZ: inceleme alami Antalya’nin kuzeybatisinda bulunmaktadir. Bu bolgede algli kiregtas,
konglomera, kumtasi, seyl ve kiregtasi iceren Miyosen yash Karabayir ve Karakustepe
Formasyonlar1 bulunmaktadir. Bu formasyonlar organik madde igerigi acisindan zayiftir,
Karabayir Formasyonunda TOC igerigi genel olarak % 0.02 — 0.51 arasinda degismekte olup,
% 347'e kadar c¢ikmaktadir. Aymi formasyonda hidrojen indeksi ¢ogunlukia 600
mgHC/gTOC nin altinda olup 1200 mgHC/gTOC’ye kadar da yiikselmektedir. Antalya’nin
kuzeybatisindaki (Isparta, Bucak, Elmali — Korkuteli lokasyonlart) Miyosen sedimentlerinin
hidrokarbon potansiyeli ve sedimanter ortam gelisimi S2 — TOC diyagrami kullanilarak
belirlenmeye caligitimigtir. Egemen organik madde 2.tip kerojenlerden olusmus olup
hidrokarbon olugum potansiyeli oldukca digiiktiir. Biyomatker Ozellikleri de bu sonuglar
desteklemektedir. Izoprenoid oranlari; Pr/Ph=2, Pr/n-C;=1.9 ve Pr/n-Cjs=0.5"dir. Yiiksek
Pr/Ph oran: (Pristan/Phytan) oksik ortama isaret eder, Karabayir Formasyonu igin terpan orani
C,9 NH/C30H>1"dir. Bu deger karbonat litolojiye isaret eder. Karakustepe Formasyonunda ise
C,s NH/C30H oran: ise 1’den kiiciiktiir, Bu da hidrokarbonlarin karasal organik maddelerden
tiiredigini gosterir. m/z kiitle fragmantogramlarina gére Miyosen birimleri oleanan icermekte
olup Tersiyer yasa isaret eder, Cy>Crg>Cy; steran dagilimu kerojenlerin alg kokenli organik
maddelerden olustugunu gosterir.

Bu caligma sonucunda organik fasiyesler BC, C ve CD olmak iizere 3 tipte siniflandinlmugtir.
Organik jeokimyasal degisimler Karabayir Formasyonu i¢in BC, C, CD ve Karakustepe
Formasyonu igin de C ve CD organik fasiyes tiplerini ortaya koymaktadir. Biyomarker
Ozelliklert de bu sonuglari destekler.

ABSTRACT: The study area is located in the northwest Antalya The Miocene Karabayur and
Karakugtepe Formations consist of algal limestone, conglomerate, sandstone, shale and
limestone in this region. TOC analysis of the Miocene units shows that these formations are
poor in organic matter. The TOC values are generally between 0,02 and 0,51 %, but reach up
to 3.47 % in Karabaywr Formation. Hydrogen indices (HI) are mostly below 600 mgHC/gTOC,
increasing to 1200 mgHC/gTOC in the Karabayir Formation. S, vs. TOC diagrams are used to
evaluate the sedimentary environments and hydrocarbon potential of the Miocene sediments
(Isparta area, Bucak Area and Korkuteli-Elmalr location) of the Northwest Antalya Region.
The dominant organic matters are type Il kerogens and hydrocarbon generating potential is
thus very low. Biomarker characteristics also verify these results. Isoprenoid rates are
Pr/Ph=2, Pr/n-Ci7=1.9 and Pr/n-C14=0.5. High Pr/Ph (Pristane/Phytane) ratio indicates an
oxic environment. The terpan C,y NH / C3p H ratio is > 1 for Karabayir Formation. This value
shows carbonate lithology. On the other hand Cys NH / Ci H ratio is < 1 for Karakustepe
Formation. This indicates that the hydrocarbons were derived from terrestrial organic matter.
Miocene units have oleanane according to the m/z 191 mass fragmentograms, indicating
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Tertiary age. The abundance of steran Cyg > Cig > Cy7 shows that the kerogens were formed
from algal organic matter.

As a result of the investigation, the differentiated three organic facies types were type BC, C
and CD. The geochemical variations are sufficient to differentiate organic facies types BC, C,
CD in the Karabayir Formation and C, CD in the Karakustepe Formation. Biomarker
characteristics also verify these results.
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YENIDOGAN I;(")Yﬂ (ESKISEHIR - SIVRIHISAR) GUNEYDOGUSUNDAKI
NEOJEN ISTIFININ LITOFASIYES OZELLIKLERIi VE EVRIMI

Lithofacies Properties And Evolution of The Neogene Sequence In The SE Of The Yenidogan
Village (Eskisehir - Sivrihisar)

Murat MERT ve Mefail YENiYOL

Istanbul Universitesi Jeoloji Miihendisligi Boliimii, 34850, Avcilar / ISTANBUL

OZ: Yenidogan (Tatar) koyii ve giineydogusundan baglayip Cakmak kdyii giineyine kadar olan
bolgede yapilan detayl jeolojik aragtirmalar 1s18inda neojen havzasimin jeolojik evrimine 151k
tutacak veriler belirli bir diizen icerisinde verilmistir. Inceleme alani igersinde bulunan Neojen
birimleri calisma sahasi diginda kalan Tersiyer oncesi (Paleozoyik -? Triyas yash) kayaglarin
tizerine uyumsuz olarak gelmektedir. Calisma bdélgesinin temelini marn, ¢akiltagi, kumtasi,
camurtast, kiltast (simektit, klorit) ve jipslerin olusturdugu goriilmiistiir, Jipsler, gol alam
icersinde evaporasyonun (buharlagmanin) yiiksek oldugu zamanlarda meydana gelmistir.
Calisma sahast icersinde jipsler, ince kristalli laminalanmalar ve daha iri kristalli ve
ikizlenmeler gostermektedir.

Calismanin esasini olusturan, temelde gevsek ve camurtagi niteliginde olan magnezit ile
baslayip daha sert ve mikritik bazen de gevsek karakterli dolomite kadar olan istif, jipsli
seviyenin iizerine ¢ok diisiik acili bir uyumsuzlukla gelmektedir. Tabanda bulunan magnezitler
beyaz — acik yesil renk tonlarinda olup gozlenen kalinliklart ortalama 2 -3 m civarindadir.
Istifin yukansina dogru gidildikce dolomitli sepiolitler, sepiolit ve sepiolitli kiler
goriilmektedir. Sepiolitlerin rengi beyaz — bej, kahve ve organik maddece zengin olanlar da
daha siyah tonlardadir. Sepiolitler bazen tekdiize bir goriiniim sunarken bazen de daha ince
tabakah (laminali) goriilmektedir. Sepiolitlerin icersinde bazi bolgelerde beyaz renkli tiif
arakatkilari izlenmektedir. Istifin en iist kisimlarinda beyaz ve agik kahverengi tonlarinda daha
sert bazs yerler de masif halde bazi yerlerde ise bol catlakli ve catlaklarin igersinde kalsit
kristalleri goriilmektedir. Dolomitlerle birlikte yer yer koyu kahve, beyaz ve acik gri tonlarda
oldukga sert bloklar seklinde ¢ortler goriilmektedir. Cortler birkag cm biiyiikliglinde nodiiller
seklindedir.

Sakarya nehrinin kuzeyinde inceleme alani icersinde kiigiik bir kesimde goriilen iyi
yuvarlaklagmis ve nehir tarafindan taginan malzemelin olugturdugu iyi tutturulmus taragalar
dolomitli seviye iizerine uyumsuz olarak gelmektedir.

Inceleme alam igersinde en geng birim kuvaterner yagh aliivyonlardir. Aliivyon; karbonatls,
kumlu, gakilly, siltli ve killi malzemelerin karisimindan meydana gelmistir.

ABSTRACT: As a result of the detailed geological investigations done in the region starting at
the Yenidogan (Tatar) village and its southeast to the southeast of the Cakmak village, data
indicating geological evolution of the Neogene basin are given in specific order. Neogene units
in the investigation area come unconformably on the Pre-Tertiary (Paleozoic-? Triassic aged)
rocks outside the study area. It's seen that marl, conglomerate, sandstone, mudstone, clay
stone (smectite, chlorite) and gypsum make up the basement of the study area. Gypsum occured
in the lake area at the time where the evaporation (precipitation) was high. Gypsum in the
study area shows fine crystallized laminations and coarse crystals and twinnings.
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The sequence starts at the basement with a flabby and mudstone type magnesit, which is the
main part of this study, and continuous up with harder, micritic and sometimes flabby
dolomites overlying unconformably a gypsum sequence at the basement. Magnesites at the
base are observed as white-light green in color and approximately 2-3 m in thickness. In the
upper -part of the sequence sepiolites with dolomite, sepiolites and clayey sepiolites are
observed. Color of the sepiolites is white-beige, brown and the organic matter rich ones are
black. Sepiolites show in places, monotonous appearance and sometimes they are seen as
thinner layered (laminated). In some regions inside of the sepiolites, white colored tuff
intercalations are observed. The uppermost part of the sequence, they are white and light
brown colored, harder, in some parts massive, in some parts cracked and calcite crystals are
observed in these cracks. Dark brown, white and light grey colored cherts are observed as
hard blocks with in the dolomites. Cherts are formed as a few cm big nodules.

Well preserved terraces occurred from well rounded materials transported by the river
observed in small parts of the investigation area in the northern side of the Sakarya River come
uncomformably on the dolomite bearing sequence.

The youngest unit in the investigation area is Quaternary alluviums. Alluvium is composed of
the mixing of carbonate, sand, gravel, silt and clay materials.
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HARMANCIK (BURSA) NEOJEN HAVZASI’NIN SEDIMANTER FASIYESLERI VE
DEPOLANMA ORTAMLARI

Sedimentary Facies and Depositional Environments of the Neogene Harmanctk (Bursa) Basin
Yakup CELIK

Istanbul Univ., Jeoloji Miih. Bol. 34320-Avcilar, ISTANBUL, yakup @istanbul.edu.tr

OZ: Harmancik Neojen Havzasi, Bati Anadolu horst-graben sisteminin kuzey dogusunda
bulunmaktadir. Havza, Erken Miyosen’de baglayan acilma tektonigi rejimi altinda geligmis
kuzeydogu-giineybati yonelimli bir grabendir. Havzanin temelini, metamorfikler, Mesozoyik
yasht ofiyolitik kayaglar ve Erken Tersiyer yasli granitoidler olusturur. Linyit igerikli 600 metre
kalinhig: asan Miyosen-Pliyosen yasli havza dolgusu uyumsuz olarak temel kayaglan
tizerlemektedir.

Havzanin itk sedimanlari, aliivyon yelpazesi ve akarsu ortaminda ¢6kelmigtir. Kirmizi ve kotii
boylanmah gakiltaglart ve camurtaglari aliivyon yelpazesi tiriiniidiir. Aliivyon yelpaze ¢okelleri,
havzanin dogusuna dogru yanal ve diisey gegisli olarak akarsu ¢okelleri tarafindan ortiiliirler.
Akarsu ¢okelleri, tane boyu yukariya dogru incelen devreli ardalanmal: istiflerden olugur. Bu
ardalanmali istiflerin alt seviyelerini tabakali cakil taslari (Gm), capraz tabakah kumtaglan (St,
Sp), yatay tabakali kumtaslar1 (Sh), iist diizeylerini ise kirmizi kumtaglar1 (Fm) olusturur.

Akarsu ¢okelleri iizerine, komiir icerikli gblsel sedimanlar depolanmigtir. Komiir, gol kiyisi
boyunca geligen bataklik ortaminda geligmistir. Deltayik sedimanlar, Harmancik ¢evresinde
g6l sedimanlari ile ardisikli olarak yiizeylenmektedir. Ince-kaba taneli sedimanlardan olugan
deltayik sinir, yukars dogru kabalagan sekanslar seklinde olusan klasik Gilbert-tip delta yapisi
gosterir. Ayrica havzanin bati kenarinda yelpaze deltasi gakiltaglari, golsel birimler igerisine -
giriktir.

Golsel sistem iiste dogru devam ederek proklastik kayaglar ve kiregtaslarindan olusan gol-
kismen akarsu kékenli ¢6keller tarafindan ortiilmektedir. '

Anahtar Kelimeler: Harmancik, akarsu-gol ¢okeli, Gilbert tip delta, ¢okelme ortami ve
Neojen

ABSTRACT: The Neogene Harmancik Basin is situated at the northeastern part of a horst-
graben system in western Turkey. This basin formed under extensional tectonic regime,
beginning in Early Miocene and it is a northeast-southwest trending graben. Metamorphics,
Mesozoic ophiolitic rocks and Early Tertiary granitoids form the basement. The Miocene-
Pliocene aged basin fill with more than 600 m thickness rests unconformably on the basement
rocks and includes lignite beds.

The first sedimentary unit in the basin was deposited in alluvial-fan and fluvial environments.

These unit formation consist mainly of reddish and poor-sorted conglomerate and mudstone
intercalations which appear to be alluvial fan origin. The clastic sediments of the alluvial fan
deposits are transitional laterally and vertically with the underlying fluvial deposits toward to
eastern part of basin. Fluvial deposits consist of fining-upward interbedded sequence.
Stratified conglomerate (Gm), cross-stratified sandstone (St, Sp), horizontal-stratified
sandstone (Sh) occur in the lower part of the sequence and red mudstones (Fm) are in the

upper part.
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Fluvial deposits are overlained by the coal-bearing lacustrine units. Coals were deposited
within moor environments of the lacustrine shoreline. Deltaic sediments are interlayered with
lacustrine sediments in the vicinity of Harmancik. Deltaic body is composed of interbedded
fine-to coarse grained sediments forming a coarsening-upwards sequence display of a
classical Gilbert-type delta. In the western part of the basin, the fan-delta conglomerates
_interlayered with lacustrine sediments.

The lacustrine-partly fluvial consists of pyroclastics and limestone overlies the lacustrine
Sformations.

Key Words: Harmancik, Fluvial-lacustrine deposits, Gilbert-type delta, Depositional
environment and Neogene
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YiL

MARMARIS - KAS ARASI OSINOGRAFIK YAPI VE GUNCEL COKEL DAGILIMI
Oceanographic Structure and Sedimeﬁt Distribution of Marmaris — Kas Region
Mustafa ERYILMAZ* ve Fulya YOCESOY ERYILMAZ**

* Mersin Ur'z.iv., Miihendislik Fak., Jeoloji Miih. Béliimii, MERSIN, meryilmaz@mersin.edu.tr
** Mersin Univ., Mithendislik Fak., Jeoloji Miih. Boliimii, MERSIN, fyucesoy@mersin.edu.tr

OZ: Marmaris-Kas-Antalya Korfezi arasinda kalan kiyidan ve deniz tabanindan ahinan yiizey
¢okel ornekleri tane bilyiikligiine gore simflandirilarak bolgenin 1:100.000 olgekli cokel
dagilum haritast hazirlanmistir,

Caligma alaninin kiy1 ve dip ¢okelleri, yerel akintilar, dalgalar, karanin topografyasi, denizaltt
morfolojisi, batimetri ve derelerin denize tasidigi maddelerin etkisi altindadir. Karadan taginan
ve dalgalarin kiyilardan kopardigi materyaller denizin dinamik hareketleriyle deniz iginde
tekrar aginmaya ugrayarak kiigiiliirler. Bolgede, kiyidan agifa dogru ¢okel tane boylarinin
kiigtildiigti goriiliir. Yamag egimi 10°’den fazla olan bolgeler ile selfin ani egim ile derinlere
dogru indigi kita yamacinda ¢okel birikimi olmaz ya da gok incedir. Marmaris-Kag-Antalya
Korfezi arasinda kalan deniz alaninda ¢okel dagilimi, koken olarak litojen agirhiktadir ve
genelde kohezyonlu malzeme hakimdir. Genellikle kaba taneli ve kirintili kohezyonsuz
materyal ytiksek emnerjili kiy1r kesiminde yer alirken, derin ve kiyidan uzak bolgelerde
kohezyonlu materyal birikir.

Hazirlanan 1:100.000 olcekli tane boyuna gore ¢okel dagilimi haritasinda bolgedeki hakim
birim kiy1 kesiminde, kaya, ¢akilli ve kumlu birimler, derin deniz alanlarinda ise siltli, killi ve
camurlu birimler olarak belirlenmistir. Ancak bu birimlerden ¢akil, kumlu ¢akil, cakilli kum ve
cakilli camurlu kum kiyida ¢ok sinirhi alanlarda ince bant geklinde yer aldigi icin bu haritada
gosterimi miimkiin olmamigtir. Kumlu birimler, kum, ¢akilli ¢amurlu kum, ¢amurlu kum, killi
kum ve siltli kumdur. Bu birimler haritada kum alant i¢ine dahil edilmigtir. Siltli birimler ise,
silt, kumlu siltten ibarettir, Camur birimi ise; ¢amur ve kumlu ¢amur olarak goriiliir. Killi
materyaller bolgedeki en derin deniz alanlarinda yer almaktadir ve genellikle 2000 m’den derin
deniz alanlarinda goriilir. Ancak genel olarak ¢amur materyali iginde kanigum halinde yer
almaktadir, Bolgede biyojenik materyal olarak kavki, kavki kirinttlari, gesitli bitki artiklari,
organik kalintilar, ¢okel iginde yer almaktadir. Bu tiir materyal, sinwrit alanda, su derinliginin
fazla olmadigt 15181n ulasabildigi ve kiyiya yakin deniz alanlarinda yer almaktadir.

Genellikle ¢akil ve kumlu gakil 5 metreden si1g deniz alaninda yer almaktadir. Ozellikle blok
kayalar denize dik egimle inen kiy1 alanlarinda deniz tabaninda goriilmektedir. Bunlar
kiregtaglandir. Cakil ¢cok sinirlidir, Kumlu material 20-50 ve 200-1000 metreler arasinda serit
halinde, siltli material ise 200-500-750, 500-1200 metrelerde goriilmektedir. Ancak ¢amurlu
1200-2500 metre derinlikte, kil ise 2500 metreden daha fala derinlikte yayilim sergiler.

ABSTRACT: Surface sediment sampling had been taken with orange-peel and other type
grabs. Samples were analysed with Standard Methods of grain size. Bottom sediments
dispersion map based on grain size in 1:100.000 scales was prepared by making a general
correlation between all grain size data. Studying samples were taken out from Marmaris-Kas-
Antalya Buy of the Mediterranean Sea bottom by research vessel

Recent of sediment distribution of Marmaris-Kag-Antalya Bay is affected by current system,
bathymetry, under water morphological structure of regional, topographic structure of
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mainland. Fine materials 'avre not accumulated in high wave energy and high current speed
regional, generally coarse materials are accumulated in this area and sediment in this area is
thin. Either sediment does not collect in slope and continental slope more 10 degree or less
collects.

Recent of sediment distribution of research area, consist of five kind fundamental sediment
materials, which these rock, gravely, sandy, silty, clayey and mudy materials. Gravelly
materials are gravel, sandy gravel and muddy sandy gravel. Sandy materials are sand, gravely
sand, gravelly muddy sand, muddy sand, silty sand and clayey sand. Even if silty materials are
silt sandy silt and muddy materials mud, gravelly mud and gravelly sandy mud. Clayey
materials to be located in deep part of the area, but these materials on one’s are seen at most
deep of the sea area. Generally, in this region grain size distribution is transitive coarse size
towards fine size and is seen on parallel zones according coast.

Generally, gravel and sandy gravel material be located in shallow. sea area up to 5 meters.
Especially, block rock is seen at high slopes coasts towards sea area on sea bottom. This rock
is limestone. Gravel materials are seen very limited area. Sandy materials take place
approximate up to 20-50-100-200 meters Silty materials take place on 200-500-750, 500-1200
meters depth in sea bottom. But, muddy materials are seen in sea bed until 1200-2500 meters
depth, clayey spreads further more 2500 meter depth.
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TOROSLAR’DAKI ALT PALEOZOYIK YASLI ISTIFLERIN ORGANIK
JEOKIMYASAL OZELLIKLERI VE KAYNAK KAYA POTANSIYELI/G-TURKIYE

Organic Geochemical Characteristics and Source Rock Potential Of Lower Paleozoic
Sequences in Taurides, S-Turkey

Sadettin KORKMAZ*, Reyhan KARA GULBAY*ve ismail Hakki DEMIREL#**

*Karadeniz Teknik Universitesi, Jeoloji Miih. Boliimii, TRABZON
**Hacettepe Universitesi, Jeoloji Miih. Boliimii, Beytepe/ANKARA

OZ: Diinyada oldugu gibi, Tiirkiye’de de Alt Paleozoyik (Kambriyen-Ordovisyen-Siluriyen)
yasl birimlerin yiizeyledigi alanlar sinirlidir. Tiirkiye’nin giineyinde yer alan Toros kusaginin
Orta ve Dogu Toroslar boliimiinde Alt Paleozoyik yash istifler yiizeyler. Ozellikle Seydisehir-
Caltepe’de Kambriyen-Ordovisyen; Hadim-Goéksu’da Kambriyen-Ordovisyen; Tufanbeyli-
Halevikdere’de Ordovisyen-Siluriyen; Tufanbeyli-Ceralan’da Ordovisyen; Silifke-Ovacik’ta
Kambriyen-Ordovisyen-Siluriyen ve Feke’de Kambriyen-Ordovisyen yagh istiflerin tipik
yiizeylemeleri vardir,

Bu calismada, Alt Paleozoyik yasl ¢kellerin organik madde miktari, organik madde tipi ve
olguniugu ile bunlarm hidrokarbon potansiyelleri arastinlmstir. Ayrica Erken Paleozoyik
donemi, canli tiirleri ve gesitliligi bakimindan oldukga sintrli olup, bu tortularin organik madde
kapsami ve zenginliginin arastirilmasi da 6nem tagimaktadir.

Genel olarak Alt Paleozoyik yash istiflerin toplam organik karbon (TOK) degerleri son derece
diigiiktiir. Kambriyen yagh Ovacik ve Caltepe kiregtaslarinda TOK 6l¢iilememistir. Emirgazi
yoresindeki seyllerin ¢ok diisitk TOX degerleri vardir. Ordovisiyen ve Siluriyen yash istiflerde
de cok diisiik TOK degerleri olgiilmiistiir. Bu istiflerdeki toplam organik karbon, kalinti
karbondan meydana gelmektedir.

S,-TOK kerojen diyagraminda tiim organik maddelerin Tip III kerojen alaninda yer aldiklan
tespit edilmistir. Kambriyen, Ordovisiyen ve Siluriyen yasl istifler T, deZerlerine gore asiri
olgun ozelliktedir.

Kambriyen, Ordovisiyen ve Siluriyen yash istiflerin ¢ok diisiik TOK, Sy, S; ve HI degerleri
vardir. Ayrica bu istifler baskin olarak kalinti organik madde ve az oranda da Tip III
kerojenden olusmaktadir. Bu verilere gore, bolgedeki Alt Paleozoyik yaslh istiflerin kaynak
kaya olarak hicbir hidrokarbon tiiretme potansiyelleri yoktur.

ABSTRACT: Like in the world, Lower Paleozoic (Cambrian-Ordovician-Silurian) units in
Turkey are also exposed in a limited area. Lower Paleozoic units are exposed in central and
eastern parts of the Taurid belt at south of Turkey. Particularly, typical outcrops are found for
Cambrian-Ordovician in Seydisehir-Caltepe, Hadim-Goksu and Feke, Ordovician-Silurian in
Tufanbeyli-Halevikdere, Ordovician in Tufanbeyli-Ceralan and Cambrian-Ordovician-Silurian
in Silifke-Ovacik.

In this study, organic material content, organic material type, maturity and hydrocarbon
potential of the Lower Paleozoic deposits were investigated. In addition, the early Paleozoic
period is not characteristic with diversity of living species and, therefore, investigation of
organic material content and affluence of these deposits is very important.
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Total organic carbon (TOC) of the Lower Paleozoic deposits sequences is generally extremely
low. TOC of Cambrian Ovacik and Caltepe limestones was not measured. Shales in the
Emirgazi area have very low TOC contents. Very low TOC values were also measured in the
Ordovician-Silurian sequences. Total organic carbon in these units is composed of residual
carbon.

In the S,-TOC kerogen diagram, all organic materials are plotted in the Type Il kerogen field.
On the basis of T, values, the Cambrian, Ordovician and Silurian units are of extremely
mature.

These units have also very low TOC, S1, S2 and HI values. In addition, these sequences are
dominantly composed of residual organic material and lesser amount of Type Il kerogen.
According to these data, lower Paleozoic units in the region have no hydrocarbon generation
potential.
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POLATLI-SiVRiHiSAR NEOJEN HAVZASINDAK[G@LSEL FASIYES
DEGIiSIMLERI VE EVAPORITIK MiYO-PLiYOSEN GOLUNUN JEODINAMIK
EVRIMI

Lake Facies Changing in The Polatli-Sivrihisar Neogene Basin and Geodynamic Evaluation of
Evaporitic Mio-Pliocene Lake

Erdogan TEKIN*, Murat KIRTIL**, Burcu ZEYBEK** ve Betiil SIMSEK**

*Ankara Univ. Miih. Fak., Jeoloji Miih. Boliimii, 06100, Tandogan-ANKARA.
“*Ankara Univ. Fen Bil. Enstitiisti, 06100, Tandogan, tekin@eng.ankara.edu.tr

OZ: Orta Anadolu Neojen havzalari icerisinde oldukga genis bir yayilima sahip olan Polatli-
Sivrihisar havzasi; Miyosen 6ncesi temel kayalar lizerinde gelisen Miyo-Pliyosen yash golsel
agirikh sedimanter birimlerle temsil edilir. Bu zaman siireci boyunca, iklimsel degisimler ile
birlikte belirli siireglerde tektonizmanin da etkisi ile defisen havza drenaji, boyutlar ve
derinligi, klastik, karbonat ve evaporit agirlikli birimlerin tekrarh ve zaman zaman da
birbirleriyle dikey ve yanal ydnde gegisli olarak depolanmasina neden olmustur. Bu kosullar
altinda gelisen Neojen birimlerinin depolanma ve istif ozellikleri asagida tanimlandif1 sekilde,
oldukga karmasik bir sekilde gergeklesmistir.

Inceleme alanindaki Neojen evaporit istifi; Miyosen yash Sakarya formasyonu ile iizerine yer
yer uyumlu yer yerde lokal diisiik acilt uyumsuz iligkili olarak gelen Pliyosen yash Porsuk
formasyonuna ait birimlerden olusmaktadir. Bunlardan Sakarya formasyonunun; litoloji, renk,
fosil icerigi, yanal ve diisey devamlili@ina gore farkli ¢okel sistemlerini karakterize eden 4 adet
fasiyes toplulugu ile temsil edildigi belirlenmistir. Bu fasiyesler alttan tiste dogru; a) volkanik
malzeme ara katkili kiltagi fasiyesi, b) volkanit, ¢) dolomit-kirectas: fasiyesi ve d) jips fasiyesi
olarak aywrtlanmuigtir. Ayrica Sakarya formasyonu jips fasiyesi kendi igerisinde masiv jips,
laminali-bandlt birincil anhidritlerin alterasyonu sonucu olusan ikincil jips, yumrulu(nodiiler)
yapili anhidritlerin alterasyonu sonucu olugan ikincil jips, jipsarenit ve serbest bitylimeli-
ikizlenmeli selenitik jipsler olmak iizere 5 adet alt litofasiyese ayrilmistir. Porsuk formasyonu
ise yine ayni kriterlere gore farkh c¢okel sistemlerini karakterize eden 2 adet fasiyes toplulugu
ile temsil edilmektedir. Bu fasiyesler de alttan iiste dogru; jips arenitli kiltasi (Pj;) ve diskoidal
jipsli kiltasi-camurtast (Pj;) olarak tamimlanmistir. Havzadaki evaporit fasiyesleri genellikle su
altt kosullarinda olusan birincil jipslerin 6nce gomiilmeye bagh olarak erken diyajenetik
safhada anhidritlere, daha sonra da yiikselmeye (exhumation) bagli olarak meteorik suyla
temas edip tekrar re-hidratasyona ugrayarak ornatici karakterli ikincil jipslere doniismeleri
sonucu meydana gelmislerdir. Buradaki gomiilme derinligi literatiirde 250 m. olarak
verilmesine karsin; bolgede bu orandaki bir gomiilmeden ziyade jeotermal gradyan ve
volkanizmanin etkisiyle, daha s13 bir gomiilme zonunda anhidritlere doniisiimiin gergceklesmis
olabilecegi diigiinilmektedir. Diger yandan yumrulu(nodiiler)-bresik jipsler ¢ok yonlii(evreli)
sin-sedimanter ¢tkme ve erimeler/ ¢6ziilmeler ile yine sin-sedimanter faylanmalara ve/veya
graviteye bagl olarak gelisen paleo kiitle akmalari/kaymalart sonucu yerinde deformasyon ile
olusmuslardir.  Bununla  birlikte jipsarenitler depolanma sonrast gelisen  yogun
karstlagsma/erozyon (parcalanma-taginma-depolanma) gibi sedimanter siireglerin kontroliinde
yeniden islenme sonucu, serbest bilyiimeli bireysel jipsler ise sediman igindeki evaporitik
zemin suyuna bagli sin-sedimanter olarak olusmuslardir.

47


mailto:tekin@eng.ankara.edu.tr

30. il Fikret Kurtman Jeoloji Sempozyumu, Selguk Univ. Jeoloji Miih. Bol. 20-23 Eyliil 2006 KONYA
30" Anniversary Fikret Kurtman Geology Symposium, Selguk Univ. Geology Eng. Dep. 20-23 September 2006 KONYA

Polathi-Sivrihisar havzasindaki Miyo-Pliyosen goliiniin jeodinamik gelisimi ise; baz
alanlarindaki volkanik faaliyete bagli olarak hidrotermal ¢ozeltilerin etkisinde kalan kiigiik
boyutlu depolanma ¢anaklariin/gukurlarinin bulundugu, bunun yaninda daha genis alanlarda
yayilan ¢Okel karakterlerini belirleyen en 6nemli unsurun ise uzun yada kisa siireli iklimsel
degisimlerden kaynaklandigt goriilmektedir. Bu nedene bagli olarak bu zaman dilimine kars
gelen gl ¢okel istifinde evaporitik (jips-anhidrit agihikl) ve paliistrin (karbonat-marn-kil
agirhiklt) gol kosullarim yansitan degisimlerin kismen yar1 kapali bir sistemde dikey ve yanal
olcekte birkag defa tekrarlandigi izlenmistir. Ayrica havza kenar istiflerinde asirt kalinlagma
sergileyen silisiklastik depolanmalarinin ise bu havzanin jeodinamik yapisini denetleyen blok
faylanmalarin kontroliinde oldugu goriilmiigtiir. Buna géire Alt-Orta Miyosen’de havza D-B
yOniinde gelisen 2 adet blok faylanmaya bagli olarak graben seklinde agilmaya baglamig ve bu
sirada volkanik aktivitede baglamigtir. Ust Miyosen-Alt Pliyosen doneminde havza
kenarlarinda kaba taneli konglomera fasiyesleri, gol diizliigii alanlarinda kumlu-killi fasiyesler,
s1g gol alanlarinda karbonatli/dolomitli fasiyesler ile derin g6l alanlarinda evaporitik fasiyesler
gokelmistir. Ust Pliyosen doneminde ise Porsuk formasyonunun yaklastk 100 metrelik
kalinliga sahip Pj, fasiyesinin depolanmasi gergeklesmistir. Nihayet Kuvaterner’deki jeolojik
siiregler sonucu havza bugiinkl konumunu almistir.

Sonug olarak Miyo-Pliyosen boyunca stiren iklim, tektonizma ve drenaj sistemindeki
degisimlere bagl olarak paleo g6l sinirlart ve tuzlulugu birkag kez degigmistir. Bu nedenle
golsel bir havzanin agilmasindan kapanmasina kadar gecirdigi tiim evreleri yansitan zengin bir
fasiyes topluluguna sahip bu havza; yanal ve dikey yonde birbirleriyle gegisler gdsteren
degisken karakterli golsel sedimantasyonun tanimina yardimci olacak tipik bir ornek teskil
etmektedir.

ABSTRACT: Polath-Sivrihisar Basin is well-known one of the Central Anatolian Neogene
basins, having widespread exposures of lacustrinal sediments of Miocene to Pliocene in age
that discordantly overlie on the pre-Miocene rocks in the study area. Through the time period,
paleo climatic changes with the association of tectonism, which temporally led to changes of
the basinal drainage and morphology of the depositional environments, involved the repetitive
deposition of clastic, carbonates and evaporite—dominated units with lateral and vertical
transitions. So, these Neogene units took place under very different sedimentological
conditions resulted in complex deposition and stratification as given below.

The Polatl-Sivrihisar basin, covered large areas in the central Anatolia represent Neogene
(Mio-Pliocene aged)-lake dominated facies. The Neogene unit is divided into the Sakarya and
Porsuk formations with local unconformity, upper Miocene and Pliocene aged, respectively.
The Sakarya formation consists of four facies associations. These are; a) claystone with
volcanic material interbedded, b) volcanite, c) limestone-dolomite and d) gypsum facies. The
latter facies are divided into massive gypsum, secondary gypsum of alteration laminated-
bedded primary anhydrite and nodular anhydrite, gypsum arenite, and free growing-twinning
selenitic gypsum sub-facies. The Porsuk formation is represented by two facies associations; a)
claystone with gypsum arenites (Pj;) and b) claystone-mudstone with discoidal gypsum (Pj,).
The evaporitic facies within the basin are formed under several stages. First of all, the primary
gypsum facies are precipitated under watery condition. After that, it was transformed to
anhydrite during early diagenetic stage, resulting from buried, and later it was got into touch
with meteoric water after exhumation and exposed to again re-hydratation, and finally they are
transformed to replacing-character secondary gypsum. The buried depth is estimate as 250
meter in the literature. However, it is consider that the buried level may be very shallow, and
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geothermal gradient and volcanism might be resulted in anhydrite transformation in the basin.
The other, syn-sedimanter sink and dissolving, and syn - sedimanter faulting and / or paleo -
mass flow/sliding from gravity were resulted in nodular-brecciate gypsum formation by
deformation. In addition, gypsum arenite were formed, resulting from re-working from densely
karstification /erosion and transportation. The free growing individual gypsum is occurred
from evaporitic ground water as syn-sedimanter.

In the study area, it is considered that there are small sized depositional ponds under influence
hydrothermal solution from volcanic activity. Also, long and short time climatic changes are
the more important components that are determined depositional character in the basin.
Therefore, it was observed that evaporitic (gypsum-anhydrite dominated) and palustrin
(carbonate-marl-clay dominated) lake conditions are repeated several times in the partly semi-
closed system as horizontal and vertical. In addition, thick siliciclastic depositions on the basin
edge unit show that it was developed under block faulting, inspecting geodynamic structure of
the basin. It was deposited that coarse grained conglomerate facies on the basin edge, sandy-
clayey facies on lake plain area, carbonate/dolomite facies on the shallow lake areas, and
evaporitic facies in the deeper lake during the upper Miocene to lower Pliocene. The
claystone-mudstones with discoidal gypsum facies of the Porsuk formation were deposited
during upper Pliocene time.

We can conclude that paleo lake boundary and salinity could be changed several times by
changing of climate, tectonics and drainage system during the Mio-Pliocene times. Therefore,
the basin represents rich different facies associations from formation to closing of it.
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KELES (BURSA) NEOJEN HAVZASININ SEDIMANTOLOJIK OZELLIiKLER| VE
KOMUR JEOLOJisi

Sedimentological Properties and Coal Geology of the Neogene Keles (Bursa) Basin
Yakup CELIK

Istanbul Univ., Jeoloji Miih. Bol. 34320-Avcilar, ISTANBUL, yakup@istanbul.edu.tr

0Z: Keles Neojen havzasi, Bati Anadolu horst-graben sisteminin kuzey dogusunda
bulunmaktadir. Havza, Erken Miyosen de baglayan agilma tektonigi altnda geligmis
kuzeydogu-giineybat1 yonelimli bir grabendir. Havzanin temelini; Paleozoyik yash
metamorfikler, Mesozoyik yaslh ofiyolitik kayaglar ve Alt Tersiyer yash granitoidler olusturur.

Havzada 500 metre kalinhiga ulagsan Miyosen-Pliyosen yash aliivyal ve gol cokelleri iki
litostratigrafi birimine ayrilarak incelenmigtir. Havzadaki ilk sedimanter iinite, tane boyu
yukartya dogru incelen ardalanmali istiflerden olusur. Bu istiflerin alt seviyelerini, tabakah
cakil taslar1 (Gm), teknemsi-diizlemsel capraz tabakali kumtaglar1 (St, Sp), yatay tabakalh
kumtaglart (Sh), iist diizeylerini ise kirmiz: kumtaglar1 (Fm) olusturur.

Bu ilk iinite iizerine linyit igerikli ikinci iinite sedimanlar1 gelir. Linyit icerikli bu c¢okeller,
golsel ortamda cokelmis bitiimli seyl, kalkerli camurtasi, kiltasi, kbmiir, marn ve fosilli
kirectaslarindan olusur. Ayrica tiifit ve fan deltaik girdi olarak, kotii boylanmali bloklu
cakiltaglari, camurtaglar: ve gapraz tabakali kumtaglari-tiiflii kumtaslan ¢Skelmistir.

Linyit icerikli bu iinite ¢okellerindeki linyit damarlari ince kil mercekleri i¢ermektedir.
Ekonomik olan bu kdmiir damarlari, havzadaki Harmanalan sahasinda, 5.5 metre ile 14 metre
arast kalinhiga sahiptir. Linyit tabakalari, g6l kiyist boyunca gelisen bataklik ortaminda
gelismistir. Havzadaki linyitlerin havada kuru bazda ortalama, kiil miktar1 (% 29.3-32.5), nem
miktart (8.2-11.4), ucucu madde miktar1 (28.8-33.9), bagil karbon miktar: (27.3-28.5) ve
toplam kiikiirt miktart (% 1.34-2.8) arasinda degismektedir.

Anahtar Kelimeler: Keles, linyit icerikli sedimanlar, akarsu-gol ¢okelleri, Neojen

ABSTRACT: The Neogene Keles basin is situated at the northeastern part of a horst-graben
system in western Turkey. This basin formed under extensional tectonic regime, beginning in
Early Miocene and it is a northeast-southwest trending graben. Paleozoic Metamorphics,
Mesozoic ophiolitic rocks and Lower Tertiary granitoids form the basement.

The Miocene-Pliocene aged alluvial and lacustrine deposits in the basin, having a thickness
500 m, has been divided into three informal units on the basis of their vertical sequential
changes and lithologic characteristics. The first sedimentary unit in the basin is composed of
fining-upward interbedded sequence. Stratified conglomerate (Gm), trough-planer cross-
stratified sandstones (St, Sp), horizontal-stratified sandstone (Sh) occur in the lower part of the
sequence and red mudstones (Fm) are in the upper part.

Unit 1 deposits are overlained by the lignite-bearing Unit 2 sediments. The lignite-bearing
sediments consist of an alternation of bituminous shale with calcerous mudstone, claystone,
coal, marl and fossiliferous limestone which are indicate the lacustrine environment, in
addition tuffs and fan deltaic input was poor-sorted conglomerate with boulders and mudstone
intercalations cross-bedded sandstone-tuffaceous sandstone.
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Lignite seams of the unit 2 contains thin lenses clay. Most of the economic main coal seams on
Harmanalan area of the basin have thickness of 5.5 to 14 meters. Lignite seams were deposited
within moor environments of the lacustrine shoreline.

Lignite seams in the basin, on an air-dried basis, have an of ash yield (29.3-32.5%), moisture
content (8.2-11.4), volatile matter (28.8-33.9), fixed carbon (27.3-28.5) and total sulfur
contents (1.34-2.8%).

Key Words: Keles, The lignite-bearing sediments, Fluvial-lacustrine deposits, Neogene
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A MATHEMATICAL PATTERN OF THE RELATION MAN-ENVIRONMENT,
REPRESENTED BY ANTICIPATORY SYSTEMS

Eufrosina OTLACAN and Lidia CRISTEA

Romanian University of Sciences and Arts “Gheorghe Cristea” Bucharest, Bd.
Energeticienilor 9-11, www.ugc.ro, eufrosinaotl@gmail.com; lidiacristea@zappmobile.ro

ABSTRACT: In a pair of mixed advanced-retarded differential equations we consider man as
being the master system and the environment as the slave system. This is the case when man’s
behaviour is dependent on a future state of the environment, while the environment’s rate of
change is dependent on a past state (hence a past action) of man. Man, as the master system,
should take forecasts into consideration. The mathematical model used in the paper pertains to
the modelling of interaction of two systems, such as the observation operator, the pragmatic
operator, and especially the differential system of équations, in case the reciprocal influence
between two systems manifests itself, throughout their evolution, with a time difference.
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MODELLEMEDE SAYISAL VE ANALITIK COZUM TEKNIKLER
Numerical and analytical solution techniques in modeling
Ali Toygar AKAR ve Yiiksel K. BIRSOY
Dokuz Eyliil Universitesi, Jeoloji Mithendisligi Boliimii, [ZMIR

OZ: Teknolojinin ilerlemesiyle birlikte gevre kirliligi de artmaya baslamistir. Yeraltt sularinin
temizlenmesi, kirlenmesi igin gereken siireden ¢ok daha fazladir. Bu nedenle kirleticilerin
tasinmasinin sayisal veya analitik ¢6ziim yOntemleriyle hesaplanmasinda kullanifan matematik
modeller giiniimiizde olduk¢a Snem kazanmistir.

Matematik modellerde kullanilan yontemlerden biri olan analitik ¢dziim yOntemiyle, bazi
varsayimlar sayesinde sayisal ¢6zlim yontemine gore sonuca daha kolay ulagihr. Fakat tek
boyutlu, homojen, yart sonsuz akim ortami gibi varsayimlar dogadaki sartlara ¢ok uzak
varsayimlardir.

Bu ¢aligmanin amaci yari sonsuz akim ortaminin arastirtlmasidir. Buna ydnelik olarak 40 metre
derinlikte tuzluluk derisimi sifir tutulan, tek boyutlu homojen bir akim ortaminda tuzluluk
yayilimi, hem SUTRA sayisal ¢6ziim programryla sonsuz derinlik i¢in hem de sonsuz uzaklikta
derigim sifirdir  varsayimini  kullanan analitik  tekniklerle c¢6ziimlenmistir.  Sonuglar
karsilagtirddiginda analitik ¢6ziimde kirliligin daha hizli yayildigi goriilmiistiir.

Coziim kolayhigr ve kirlenme tehlikesinin ¢ok daha dnceden farkina varilabilmesi agisindan,
yari sonsuz ortam varsayimi kabul edilebilir bir varsayim olarak diigiiniilebilir.
Anahtar sézciikler: Sutra, kirletici tasintmi, yart sonsuz akim ortami.

ABSTRACT: Depending on the developments in technology, environmental pollution also has
started in increasing level. The time needed for remediation of the ground waters (s much more
than it’s contamination. For this reason, the mathematical models which are used for
computing the contaminant transport in water with the help of numerical and analytical
solution techniques have great importance in recent years.

It is very easy to obtain the result with some of restrictive assumptions in analytical solution
technique which is one of the important solution techniques in mathematical modeling.
However, these assumptions such as one dimensional, homogeneous, semi-infinite flow
domains barely represent the nature.

The goal of this study is to investigate the semi-infinite flow domain. According to this aim, the
problem of zero concentration at infinity is solved with analytical techniques and the problem
of zero concentration at 40 m is solved with SUTRA. When two results are compared it is seen
that contamination spreading is much faster than in analytical techniques.

Analytical solutions are easy to use for environmental protection purpose. They work as an
advanced warning system to take precautions in time. Therefore, semi-infinite medium
assumptions may consider as an acceptable assumption.

Keywords: sutra, contaminant transport, semi-infinite flow domain.
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ILGIN ILCESi (KONYA) YERLESIM YERI ZEMINININ DEPREM ETKiSIYLE
OTURMA POTANSIYELI

Potential Settlement Due to Earthquake Effects at the Residential Area of llgin (Konya)
Adnan OZDEMIR

Selcuk Univ. Miih. Mim Fak., Jeoloji Miihendisligi Boliimii, KONYA

OZ: Geng, gevsek, taneli ¢okeller iizerine kurulmus olan Ilginda yer alt1 su seviyesinin de
ylizeye yakin olmasindan dolay: deprem etkisiyle zeminde sivilasma ve onemli derecede
oturmalarin olugmast tehlikesi bulunmaktadir. Bu caligmada Ilgin ilgesi yerlesim yerinde
deprem etkisiyle zemin oturma potansiyeli 45 adet jeoteknik sondajdan elde edilen SPT diiiim
degerlerine gore incelenmigtir. 6 biiyiikliigiinde bir deprem ve 0.4g deprem ivmesi altinda
hesaplanan oturmalarin Ilgin yerlesim yerinin kuzeyinde Ilgin goliine yakin kesimlerde 20
cm'yi astigi, ilce merkezinde ise 10-20 cm civarinda oldugu belirlenmigtir. Calismada
hesaplanan oturmalar, kerpic ve biriket kullanilarak yigma seklinde iiretilen yoredeki yapilarda
miisaade edilebilir oturma sinir degerlerini agmaktadir. Ilginda bir taraftan mevcut yapilarda
deprem zararlarinin azaltilmasina yonelik calismalarin, diger taraftan da yeni yerlesim yeri
secimi ile yapi iiretiminde zemin sivilagmasi ve oturma zararlarinin Oniine gegilebilecek gekilde
planlama ve/veya projelendirmelerin yapiimasinin zorunlulugu ortaya konulmustur.

ABSTRACT: ligin, which is located on the newly formed, loose and granular precipitates, is
currently jeopardized by the surface liquefaction and foundation settlements due to the seismic
effects because of the proximity of the underground waters to the surface. This particular study
scrutinizes the potential settlement at the residential areas in llgin district due to the seismic
effects according to the Standard Penetration Test values obtained through the 45 each
geotechnical bores. It has been observed that the settlements calculated by the earthquake
measured as 6 Richter Magnitude under 0.4g seismic force exceed 20 c¢m at the sections near
about the lake of ligin to the north of the residential areas in llgin district and that the same is
about 10-20 cm at the town center. The settlements calculated within the content of this
particular study exceed the permissible threshold values for the structures constructed in the
district using adobe and brick. It is a requisite for the district of llgin to carry out studies to
minimize the damages arising from earthquake at the existing structures on one hand and the
selection of the new residential areas on the other hand together with the design and / or
planning activities to avoid ground liquefaction and damages due to settlement in the
construction of the structures.

Keywords: Earthquake damage, llgin, liquefaction, soil dynamic, soil settlement,
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DADASKOY VE SUKRUPASA (ERZURUM) YERLESIM ALANI ZEMINLERININ
SIVILASMA POTANSIYELI

Liquefaction Potential of the Soils in Dadaskoy and Sukrupasa (Erzurum) Urban Areas
Necmi YARBASI*, Ekrem KALKAN** ve Suat AKBULUT

*Atatiirk L;iniv., Deprem Arastirma Merkezi, ERZURUM, nyarbasi@atauni.edu.tr
®*Atatiirk Univ., Oltu Meslek Yiiksekokulu, Oltu/ERZURUM, ekalkan@atauni.edu.tr
*xxAratiirk Univ., Mith. Fak., Insaat Miihi Bol., ERZURUM, sakbulut@atauni.edu.tr

OZ: Siikriipasa ve Dadaskdy (Erzurum) yerlesim alanlari, Karasu (Erzurum) Havzasinin kalin
allivyon yelpaze c¢okelleri tizerinde yer almaktadir, Karasu havzasi, Dogu Anadolu Bélgesinin
onemli aktif fay kusaklarindan birisi olan Erzurum Fay Zonu iizerinde, fay kontrollii olarak
gelismistir. Kuvaterner’de gol-delta ¢okelleri daha sonra ise fliivyal-aliivyal yeipaze ¢okelleri
tarafindan doldurulan havza Miyosen-Pliyosen yash andezitik-bazaltik volkanitlerden olugan
temel iizerindedir. Bu calismada, hizli ve carpik yapilagsmanin devam ettigi Siikriipasa ve
Dadagkdy yerlesim alani zeminlerinin sivilagma potansiyelleri incelenmistir. Bélgenin zemin
kesitleri hazirlanarak aliivyon yelpaze istifinin farkli zemin seviyelerinin yanal ve diisey
kalinlik degisimleri belirlenmis, ayrica arazide Standart Penetrasyon ve rezistivite testleri
yapilmigtir. Zemin testleri ile zeminlerin dane capi da8ilimlani ve indeks oOzellikleri
belirlenmigtir. Elde edilen zemin verileri kullanilarak sivilagma analizleri yapilmig ve bélgenin
stvilasma potansiyeli arastrilmistir. Elde edilen sonuglardan, Siikriipasa yerlesim alaninda
stvilagsma potansiyelinin diisiik, Dadaskdy yerlesim alani ve yakin ¢evresinde ise yiiksek
seviyede olabilecegi goritlmiistiir.

Anahtar Kelimeler: Aliivyon zemin, zemin 6zellikleri, sivilagma, dane ¢apt dagilimi

ABSTRACT: Sukrupasa and Dadaskoy (Erzurum) urban areas are located on thick alluvial
fan deposits of Karasu (Erzurum) Basin. Karasu Basin was formed in fault-controlled on the
central segment of the Erzurum Fault Zone, one of the most active fault belts of Eastern
Anatolia. The basin, filled in the Quaternary by lacustrine-delta deposits and later by fluvial-
alluvial fan deposits, is on the basement formed by the andesitic-basaltic volcanics. In this
study, liquefaction potentials of Sukrupasa and Dadaskoy urban area soils were investigated.
Lateral and vertical thickness changes of fan sequence’s different soil levels were determined
by preparing soil sections, also, Standard Penetration and resistivity tests were carried out in
field. The particle size distribution and index properties of soils were determined by soil tests
in the laboratory. Liguefaction analysis’s carried out using obtained data and liquefaction
potential of region was investigated. It was seen from the obtained results that liquefaction
potential can be low level in the Sukrupasa urban area and high level in Dadaskoy urban area.

Keywords: Alluvial soil, soil properties, liquefaction, particle size distribution
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GOCEREK 92 KiSiNIN OLMESINE NEDEN OLAN ZUMRUT APARTMANI
YERLESIM YERININ JEOLOJi VE JEOTEKNiK INCELEMESI

The Collapse of the Ziimriit Apartment (Caused 92 Fatalities): Geological and Geotechnical
Investigation of Settlement Area

Adnan OZDEMIR

Selguk Univ. Miih. Mim. Fak. Jeoloji Miihendisligi Boliimii, KONYA

0Z: Bu calismada, 2 Subat 2004 yilinda gocerek 92 kisinin 6lmesine ve 35 kisinin
yaralanmasina neden olan Ziimriit Apartmani yerlegim yerinin jeoloji ve jeoteknik incelemesi
yapilarak, apartmamn gog¢mesinde jeoloji ve jeoteknik faktorlerin etkili olup-olmadif
arastiritmustir. Yine bu ¢alismada, zayif zemin yapisi, zemin oturmalart, yeraltt suyu gekimine
bagli silt erozyonu ile yer alti su seviyesi diismesinden kaynaklanan subsidansin apartmanin
gbcmesi lizerine etkileri incelenmistir.

Ziimriit Apartmani, normal konsolide diisiik plastisiteli kil zemin tiizerine inga edilmistir.
Yeralti su tablas1 26 m derinlikte olup, zeminin igsel siirtiinme agisi 8°-30° , kohezyonu 34
kN/m2 -127 kN/m2 ve Standart Penetrasyon Deneyi diigiim sayilari ise 11-50 arasinda
degismektedir.

Incelemede, Ziimriit apartmam altnda yer alt su seviyesinin apartmanin inga edildigi tarihe
gore 4,5 m yiikseldigi belirlenmigtir. Bu tespit; yer alti su seviyesinde diiglimiin olmadigni,
dolayisiyla buna bagh olarak subsidansin da olamayacagim gostermektedir. Yine yeralt1 suyu
kullanitmiyla yeraltindan gekilen silt miktarinin da en fazla 4,4 mm kadar oturmaya neden
olabilecegi belirlenmistir.  Bulgular silt ¢ekiminin go¢cmede etkili olamayacagim
gostermektedir.

Apartmanin yerlesim yerinde yapilan arazi ve laboratuar incelemeleri, oldukca farkl
dayanimda zemin yapisimn varligim gostermekte olup, mevcut ve/veya potansiyel zemin
oturmalari ile Ozellikle farkli zemin oturmalarinin yapiya zarar verebilecek potansiyelde
oldugunu ortaya koymaktadir. Ozellikle farkhi oturmalara bagli olarak olusan g¢ekme
gerilmelerinin gogmede etken olabilecegi degerlendirmesi yapilsa da Ziimiirt apartmaninin
gicmesinde, proje agamasindan, yapim asamasi sonun kadar gecen siiregte yaptlan hatalarin
asil etken oldugu sdylenebilir. Jeoteknik ve dier proje hatalarina, kalitesiz ve denetimsiz
yapidan kaynaklanan faktorlerinde eklenmesiyle Ziimriit apartmani gdgmiis, bunun sonucunda
92 kigi hayatim kaybetmis, 35 kisi yaralanmig ve yaklasik 5.000.000 USD maddi zarar
meydana gelmistir.

Anahtar kelimeler: Bina gocmesi, zemin oturmasi, farkli oturma, silt ¢ekimi, Zimriit
apartmant

ABSTRACT: This study examines the local geological conditions and soil structure as
possible causes of the collapse of the Ziimriit apartment on the 2" of February 2004. This
catastrophe resulted in 92 fatalities and 35 injuries. This study also examines other views
which claim weak soil structure, elastic and consolidation settlement of soil and excessive
ground water extraction as well as subsidence resulting from the underground silt erosion as
possible factors. The Ziimriit apartment had been constructed on normally consolidated low
plasticity clay. The underground water table was 30 meters in depth. Internal friction angle of
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soil is 8°-30°, its cohesion is 34 kN/m?-127 kN/m’ and Standard Penetration Test (SPT) number
vary between 11-50.

The underground water level beneath the Ziimriit apartment had risen 4.5 meters since its
construction. Therefore the claim that subsidence resulting from the decrease of underground
water level contributed to the collapse is incorrect. Secondly the settlement, resulting from the
filling up of the pores created by the silt receding with the underground water, is 4.4 mm in
total and attributing this as the primary cause of the collapse is also incorrect.

Soil properties, in situ and laboratory test results show that the existing and/or expected
settlement and the differential ground settlement in the Ziimriit apartment vicinity have the
potential to cause structural damage. The tensional stresses caused by differential settlements
recorded here is thought to be an indicator, but not as the main cause, contributing to the
collapse of the building. The Ziimriit apartment collapse was due to several compounding
mistakes during the construction phase. These were geotechnical and other project faults and
the use of low quality construction materials. The resulting catastrophe caused 92 fatalities, 35
injuries and a material loss of approximately 7 million US Dollars.

Keywords: Building collapse; soil settlement; differential settlement, silt erosion, Ziimriit
Apartment
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YUKSEK SICAKLIGIN YAPI TASLARININ DAYANIMI UZERINDEKI ETK{SININ
ULTRASONIK OLCUMLER iLE KESTiRILMESI

An estimation of the High Temperature Effect On The Strength of the Building Stone by Using
Ultrasonic Measurements

Murat UNAL, Ertugrul BERBER, ibrahim YATAGAN ve Serdar AKKURT

Selcuk Universitesi, Miihendislik - Mimarlik Fakiiltesi,Maden Miih. Bol, KONYA

OZ: Dogal taslar tarih 6ncesi ¢agdan beri yapt malzemesi olarak kullamilmaktadir. Tas yapilar,
bu yapilarin korunmasi ve retorasyonu gibi konular giinlimiizde ilgi alanlarinin odaginda
bulunmaktadir. Yangin gibi dogal felaketler bu yapilara ¢ok fazla zarar verebilmekte ya da
yikilmasina neden olabilmektedir.

Bu calismada, yapt taslarinin yangin nedeniyle ortaya ¢ikan yiiksek sicakliga karsi direngleri
ultrasonik 6lglimler ile belirlenmeye caligilmistir, Mevcut ¢ahigma, laboratuar ortaminda
yangina maruz kalan yapi taslarinin ultrasonik hizlarindaki degisime odakiannugtir. Laboratuar
caligmalarinda 14 farkli Gzelliklere yapi tast kullanilmistir. Ultrasonik Olgiimler ve laboratuar
gozlemleri yapr taslarinin doku ve mineral igeriginin sicaklik degisimine bagh olarak
degistigini  gostermistir. Bu degisimler yapt taglarinin  dayanimim  ve duraylhiligini
etkilemektedir. Bu sonuglarin degerlendirilmesi, hasar goren taglarin degistirilmesi ve hasar
goren binanin restorasyon ydnteminin segiminde, bize ¢ok faydali bilgiler verebilir.

Anahtar Kelimeler: Yangin, Yap: tagi, Ultrasonik hiz

ABSTRACT: Natural stones have been used as a construction material since prehistoric age.
Stone buildings and their protection and restoration are nowadays in the focus of interest.
Natural disasters like fire can strongly damage or even may ruin these buildings.

In this study, the resistance of building stones against high temperature was determined by
ultrasonic measurements. The current study focuses on changes in the ultrasonic velocity of
building stone subjected to simulated fire situations in the laboratory. 14 stones having
different petrographical, physical and mechanical properties were used in the laboratory
studies. The ultrasonic measurements and laboratory observation have shown that the texture
and mineral composition of building stones are changed by heating. These changes influence
the strength and durability of building stones. The evaluation of these results provides useful
information when replacing damaged stone or one has to choose the suitable restoring method
Jor the damaged part of buildings.

Keywords: Fire, Building stone, Ultrasonic velocity
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GUMUSLER (DENIZLi) iLCESI YERLESiM ALANININ JEOLOJiK-JEOTEKNIK
OZELLIKLERI

Geological-Geotechnical Characteristics of Giimiigler (Denizli)
Eerdal AKYOL, Ali KAYA, Suat TASDELEN, Turgay BEYAZ ve Gulmustafa SEN

Pamukkale Univ. Miih. Fak. Jeoloji Miih. Béliimii, DENIZLI

OZ: Gimiisler Beldesi, Ege Bolgesinde Denizli sehir merkezinin kuzeybati kisminda yer alir,
Yaklasik olarak 18 km?lik bir alana sahip olan inceleme alanit genisleme tektonigine bagh bir
morfoloji sunmaktadir. Denizli ve yakin ¢evresi sismik olarak aktif bir bolgede yer alir.

Giimiisler Belediyesi miicavir alaninda Neojen &ncesi, Neojen ve Kuvaterner olmak iizere lig
farkl yasta birim gézlenmektedir.

Jeoteknik amagh ¢aligsmalar sonucu likit limit degerleri % 14-52, plastisite indisi degerleri %
1-24 arasinda bulunmustur. Menard Presiyometre cihazi kullamlarak elde edilen nihai tagima
giicli degerleri 120 kPa ile 4600 kPa arasinda degigmektedir. Elastisite modiillerinin ise 6.7 ile

316.7 MPa arastnda degistigi goriilmektedir. Igsel siirtiinme agis1 (¢) 13° ile 40° ve kohezyon
degeri (c) genellikle 1-3 kPa arasinda yogunlasmaktadur.

Inceleme alanindaki sularin pH degerleri 6.5-7; siilfat igerikleri 150-200 mg/lt ve magnezyum
icerikleri 75~100 mg/lt arasinda degismektedir.

Anahtar kelimeler: Giimisler, Denizli, Jeoteknik.

ABSTRACT: Giimiigler Municipality is located at the northwest of the Denizli city center in
Aegean Region. The study area, is 18 km’, has a morphology that is developed under the
extension tectonics. Denizli and its neighboring area are in an active seismic region.

There are three types of units in the investigation area which are Preneogene, Neogene and
Quaternary aged ones.

Geotechnical studies show that liquid limit is between 14 % and 52 % and plasticity index
ranges from 1 % to 24 %. Menard pressure meter results suggest that ultimate bearing
capacity of soils varies in a wide range that is between 120 kPa and 4600 kPa. Elastic
Modulus of the tested soils varies from 6.7 to 316.7 MPa. Internal friction angle (¢) and
cohesion (c) are 13°-40° and 1-3 kPa respectively.

pH values, sulphate and magnesium content of the water samples in the study area 6.5-7, 150-
200 mg/lt and 75-100 mg/lt respectively.

Keywords: Giimiisler, Denizli, Geotechnics.
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CESITLi KAYA MADDELERINE AIT BAZI MEKANIK VERILER UZERINDE
SAYISAL DEGERLENDIRME

Mathematical evaluation on some mechanical values of different rock materials
ihsan OZKAN ve M. Kemal GOKAY

Selcuk Univ. Miih.-Mim. Fak., Maden Miihendisligi Béliimii, KONYA

OZ: Yeralu zenginlik kaynaklari yeralti ve yeriistii madencilik ¢alismalari ile ¢ikarilmaktadir.
Yeraltt madenciliginde kazi agikliklarinin tahkimat ¢aligmalarinda ve agik ocak madenciliginde
ocak sevinin duraylilik tasarim caligmalarinda ilgili kaya maddesine ait mekanik sonuglar, girdi
parametresi olarak kullanilmaktadirlar. Bilindigi {izere kaya maddesi olduk¢a homojen
olmayan bir yapiya sahiptir. Bundan dolay1 aragtirmacilar deney numune sayilarinin fazla
olmasint arzu etmektedir. Bunun sebebi standart sapmanin olabildigince kiiciik olmasi ile
ilgilidir. Ancak her zaman deney numunesinin sayisinin fazla olmasi miimkiin degildir.
Ozellikle zayif, tabakali ve kil icerikli kaya malzemelerinde bu oldukca zordur. Bundan dolay:
zaman zaman tasarim milhendisleri baska makalelerde veya proje raporlarinda yayinlanan
benzer kaya maddelerine ait mekanik davraniglar gérmek ister.

Bu caligmada, ilk once diinyanin c¢esitli cografik yerlerinde konumlanan iilkelerde
gergeklestirilen ve arastirmacilar tarafindan ulusal ve uluslar arasi literatiirde ilan edilen kaya
mekanigi calismalanina ait sonuglar derlemistir, Yaklastk 20 iilkede gergeklestirilen
calismalarin {iriini olan kaya mekanigi deney sonuglari kullanilarak ayrintili bir veri tabani,
PS-EXCEL programt yardimiyla hazirlanmistir. Hazirlanan bu veri tabant yaklagik 50 farkli
kaya birimine ait yogunluk (gr/cm’), Elastik Modiil (GPa), Poisson Orani, tek eksenli basma
dayanimi (MPa) ve ¢ekme dayanimi (MPa) degerlerini icermektedir. Ilk once her bir kaya
maddesi tizerinde gerceklestirilen deneylere ait sonuglar SPSS VI3 yardimiyla analiz
edilmistir. Daha sonra ise tespit edilen biitlin kaya maddeleri igin yogunluk, Elastik Modiil,
Poisson Orani, tek eksenli basma dayamimi ve ¢ekme dayanimi degerleri dikkate alinarak her
bir kaya birimi arasinda bir sayisal iligkinin olup olmadig: yine SPSS V13 yardimiyla analiz
edilmistir. Ulasilan matematiksel esitlikler, tasarim miihendisleri tarafindan kullanilmasi
amaciyla sunulmustur.

ABSTRACT: Underground ores are extracted by underground and open pit minining
activities. At the support design studies of underground gateroadways and open pit slope
stability design studies, rock material properties are used as input parameters. As known, rock
materials are not homogeneous, so the researchers want to tests over too samples in order to
reach the smallest standard error in rock mechanich tests. However, everytime it is not
posibble, especially weak, stratified and clay-bearing rock materials. So, occasionally, design
engineers want to see the mechanical test results of similar rock materials published in papers
or projects.

In this study, first of all, the papers published over rock engineering studies carried out in
different countries have been gathared from national and international journals. Using rock
mechanical test results obtained from papers or projects declared in up to 20 countries, a
datailed data-base has been prepared by PC-EXCEL programme. The data-base consist of
density (gr/cmf"), Elastic Modul (GPa), Poisson Ratio, uniaxial compressive strentgh (MPa)
and indrect tensial strength (Brazilian) (MPa), which were for 50 different rock materials.
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Firstly, it was analyzed whether the relationships between each rock meterial’s mechanical
parameters were be or not, utilizing SPSS VI13. Then, density, Elastic Modul, Poisson Ratio,
uniaxial compressive strentgh and indrect tensial strength (Brazilian) relationships for all of
the detected rock materials were evaluated via SPSS VI13. The determined matemathical
equations are presented so as to be used by design engineers.
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DOGAL YAPI TASLARINDA BOZUNMA VE CEVRESEL ETKIiLER : YONTEM
BiLIMSEL DEGERLENDIRME

Weathering On the Natural Building Stone and Environmental Effects: Methodological
Evaluation

Murat UNAL

Selcuk Universitesi, Miih.— Mim. Fak., Maden Miih. Béliimii, KONYA

OZ: Dogal yap1 taslari en eski yapi malzemelerinden biridir ve genellikle dayaniklihgin ve
siirekliligin sembolii olarak diigiiniilmiistiir. Hernekadar, giiniimiize kadar ulagan tarihi yap1 ve
anitlar mevcut ise de, yapi (aglarinin farkli kullanim alanlarina ve yerlerine bagh olarak,
dogrudan veya dolayli ¢evresel etkilesimler sonucu bozunuma maruz kaldiklari goriilmiistiir.
Cevresel etkenlere bagli olarak bozunma mekanizmasi, genel olarak fiziksel ayrigma, kimyasal
ve biyolojik bozunma olmak iizere ii¢ ana baglik altinda incelenmektedir.

Kayaglarda bozunma, yukarida da belirtildigi iizere, farkhi sekillerde olusabilmektedir.
Bozunmayr Onlemek icin Oncelikle bozunmaya neden olan faktérlerin ayrintihi olarak
belirlenmesi gerekmektedir. Giinlimiizde, bozunmaya neden olan faktorlerin belirlenmesine
yonelik calismalarin gesitlenerek arttigr  goriilmektedir. Onceden yapilmis galigmalar
incelendiginde, bozunmaya neden olan; deprem, yangin, su baskini, riizgar, donma-¢oziilme,
sicaklik dalgalanmalari, kimyasal malzemeler, kirlilik, tuz kristallesmesi ve biyolojik bozunma
ile ilgili pek caligma gérmek miimkiindiir. Bununla birlikte, son yillarda yapilan ¢alismalarin
daha ¢ok hava kirliligi, tuzlar ve biyolojik bozunma ile ilgili oldugu goriilmektedir.

Bu calismada, yapi taglarinda bozunmaya neden olan Onemli mekanizmalar tartisiimis ve
bozunma analizlerinde kullanilan teknikler kisaca agiklanmigtir. Ayrica, tarihi yapilarin ve
anitlarin korunmasi kapsaminda yapilmig calismalar ve 6neriler yontem bilimsel yaklasimlarla
degerlendirilerek sunulmustur.

Anahtar kelimeler: Yapi tasi, Bozunma, Cevre etkilesimi, Yontem bilimi

ABSTRACT: Natural stone is one of the oldest building materials, and is generally regarded
as a symbol of permanence. Although, there are many historical building and monuments
conducting up to present day, It was observed that the building stones are degraded due to
direct or indirect environmental interactions depends on the different usage areas. The
weathering mechanism related to the environmental effects, has been investigated in the three
main groups as physical disintegration, chemical and biological alterations.

Weathering in rocks could be formed in different ways as it is mentioned above. The facts,
which are effective on weathering, must be determined in detail to stop the disintegration.
Nowadays, it is seen that it is increased the variety of the studies to determine the facts. It can
be possible to find many studies related to earthquake, fire, flooding, wind, freeze-thaw,
temperature change, chemical materials, pollution, salt crystallization, and biological
disintegration, which cause the weathering when we examine the former studies. In addition, it
is seen that the recently studies are related to freeze-thaw, air pollution, salt and biological
disintegration.

In this study, the important mechanisms of stone weathering were discussed, and an overview
of analysis techniques invoked for the assessment of the degradation processes was explained.
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Moreover, the proposals and studies which was made in the content of the preservation of
historical building and monuments were presented by using the methodological

approximations
Keywords: Building stone, Weathering, Environmental interaction, Methodology
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SIVILASMAYA KARSI GUVENLIK KATSAYISININ YAPAY SINiR AGLARI ILE
TAHMIN EDILMESI: GUMUSLER (DENIZLI) ORNEGI

Liquefaction Resistance to Estimate With Artificial Neural Network: a Case Study for
Giimiisler (Denizli)

Gulmustafa SEN, Erdal AKYOL ve Mahmut FIRAT

Pamukkale Univ. Miih. Fak. Jeoloji Miih. Boliimii, DENIZLI

OZ: Depremlerin neden oldugu 6nemli zemin davraniglarindan biri de sivilagmadir. Sivilagma,
herhangi bir dinamik etki (deprem) ile zeminin igindeki bosluk suyu basincinin artmass ve
zeminin tagtyict dzelligini kaybetmesidir.

Sivilasma potansiyelinin kestirimi igin Sivilasma Potansiyeli indeksi’'nin (SPI) gergekgi bir
sekilde hesaplanmasi gerekir, SPI, stvilagmamin yiizeydeki siddetini gdreceli olarak
degerlendirmek amaciyla gelistirilmigtir.

Bu c¢alismada, Denizli ili Giimiigler Belediyesi miicavir alanindaki zeminlerin, sivilagma
potansiyeli degeriendirilmis ve Yapay Sinir Aglari (YSA) yardinu ile sivilagmaya karst
Giivenlik Katsayis1 (GK) tahmin edilmigtir. GK’nin tahmini igin ileri beslemeli sinir aglari
kullantlmgtir. Bunun i¢in, zeminin sivilagmast igin gerekli tekrarlt gerilim orani (CRR;s),
depremin olusturdugu tekrarli gerilim orant (CSR), yeraltt suyu seviyesi, Standart Penetrasyon
Deneyi (SPT) deney derinligi ve darbe sayisi girdi parametreleri olarak segilmigtir. YSA’nin
egitimi icin 194, test islemleri igin 123 adet veri kullandlmustir. Test sonuglar ile gercek
degerler karsilagtirldifinda, YSA ile elde edilen sonuglarin hesaplanan deferlere oldukca
yakin ¢iktigi goriilmiistiir.

Anahtar Kelimeler: Sivilasma, Stvilasma Potansiyel Indeksi, Yapay Sinir Aglari, Denizli.

ABSTRACT: Liquefaction is one of the major natural hazards caused by earthquakes and it
can be defined as an increase of pore pressure and lost of bearing capacity of the soils because
of a dynamic impact (earthquake).

In order to estimate liquefuction potential, Liquefaction Potential Index (LPI) should carefully
be calculated. LPI has been developed for evaluating the surface impacts of the liquefaction.

In this study LPI of the Giimiisler Municipality settlement area has been calculated and factor
of safety (FS) against liquefaction has been estimated using by artificial neural networks
(ANN). Feed forward type of ANN is employed. The input parameters are cyclic resistance
ratio for M,,=7.5 earthquakes (CRRys), cyclic stress ratio (CSR), depth of ground water level,
depth and N values of standard penetration test. 194 values have been used in training process
while 123 data have been used in test procedure. The encouraging results have been obtained.

Keywords: Liquefaction, Liquefaction Potential Index, Artificial Neural Networks, Denizli.
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DOGAL TASLARIN DUVARLARDA YAPI MALZEMESi OLARAK
KULLANILMASL FiZIKSEL VE MEKANIK OZELLIKLERININ BELIRLENMESI
iCiN DENEY YONTEMLERI.

Using Natural Stones on Walls as Construction Materials, Experimental Methods to Define
Their Physical and Mechanical Features

Nazim KOCU

Selcuk Universitesi, Miih-Mim.Fak., Mimarlik Boliimii, KONYA, nkocu@selcuk.edu.tr

OZ: Dogal yapi taslari, petrografik ve teknolojik yonlerden yapilarda kullanilmaya elverisli
olan, cesitli minerallerin bir araya gelmesiyle dogal olarak meydana gelen mineral
toplulugudur. Dogal taglarin duvarlarda kullanilmastyla mimari yonden estetik gériiniimler elde
edilebilir. Dogal taslar renk doku y6niiyle yapilara cesitli 6zellikler kazandirmasi yaninda
kaplama ve tastyict bir eleman olarak da kullanilabilir.

Dogal taslarin duvarlarda yapt malzemesi olarak kullaniimasiyla mimari yonden estetik
goriiniimler elde edilebilir. Dogal taslar renk doku yonilyle yapilara cesitli dzellikler
kazandirmas: yaninda kaplama ve tastyici bir eleman olarak da kullanilabilir. Dogal taglar
yapilarda yiizeyleri stvanmadan kullantliriar.

Dogal taslarin duvarlarda yapi malzemesi olarak kullanilmasi sonrasinda, zamanla fiziksel,
mekanik, kimyasal etkiler sonucunda bozulmaya ugradig: ve fonksiyonunu yerine getiremedigi
goriilmiistiir. Mevcut giiniimiiz yapilarinda veya geleneksel yapilarin onarimlarda kullanlacak
dogal tas yapt malzemeleri hakkinda tasarimcilarin, mimarlarin, miihendislerin,
uygulamacilarin yeterli bilgiye sahip olmadiklar, ozellikle onarimlarda dogal yapr taslari
konusunda deneysel metotlar ve bilimsel ¢alismalardan uzak uygulamalarin yapildigt bu
¢ahigma ile tespit edilmistir.

Dogal yapt taslart renk, doku Ozelligine gbre estetik goriiniimlii, homojen yapili, fiziksel,
mekanik, kimyasal etkilere dayanikli, oyma ve siislemelerin yaptlabilmesi icin yeterli
mukavemete sahip olmahdir. Bu &zelliklere sahip olan piiskiiriik kiitlelerle fiziksel tortul
kiitleler grubundaki taglar dis duvarlarda kullanilmaya elverigli taslardir. Cephelerde binanin
ozelligine gore dogal taslarin kullanimi her gecen giin daha da 6nem kazanmakta, yapilarda ve
mimaride de tercih edilmektedir, Yapilan aragtirmada dogal taslarin duvarlarda yap1 malzemesi
olarak kullanildig1 geleneksel, tarihi 6zellikli ve giinlimiiz binalarinin cephelerindeki uygulama
sorunlarinin arastirilmasi amacglanmis ve dogal yapi taslart hakkinda yapilmas: gereken
deneyler agiklanmigtir. Uygulamada cephelerde kullanilan dogal taslarin cesitli geometrik
formlarda {iretildigi goriilmiistiir. Dogal taslarin yiizeylerinin degisik sekillerde islenmesiyle
kaba goriiniimden ince goriiniime dogru bir siniflandirma yapilmistir. Geleneksel yapilarin ve
gliniimiiz yapilarinin cephelerinde kullanilan dogal taslarda fiziksel, kimyasal, biyolojik ve
mekanik etkenler sonucu bozulmalarin olup olmadigi yapilarin yerinde incelenmesiyle
arastirdmustir. Yapt malzemesi olarak kullanilan dogal taslarin bozulmasina neden olan
faktorler arastirtimis ve sonugtaki durumu ile bozulma iliskisi kurularak tartisilmistir. Yapi
malzemesi olarak kullanilacak dogal taglarda tasarimcilarin, miihendislerin, mimarlarin,
uygulamactlarin TS, 699’a (Dogal Yap1 Taslari, Muayene ve Deney Metotlart) gore bilmesi
gereken fiziksel ve mekanik deneylerinin nasil yapilacagr belirtilmistir. Dogal taslarin yap:
malzemesi olarak giinlimiiz yapilarinin dis duvarlarinda kullamlmasi ve geleneksel yapilarda
bozulmaya bagli olarak yapilacak onarimlar konusunda farkh disiplinlerin bir araya gelerek
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caligmast gerektigi sonucuna varilmistir. Dogal yap: taglart hakkinda uygulamalarda mutlaka
TS. 699’a gore fiziksel, kimyasal, mekanik ve i¢ yapr Ozelliklerinin arastinlmasi gerektigi
belirtilmis ve konu ile ilgili olarak 6nerilerde bulunulmustur.

Anahtar Kelimeler: Dogal taslar, Yap: malzemesi, Duvarlar, Deney metotlan

ABSTRACT: Natural construction stones are the mineral groups which are formed naturally
by the massing of various minerals, and which are petrographically and technologically
convenient for the use within constructions. It is possible to achieve an aesthetic appearance
through the use of natural stones on walls as construction materials. In addition to their
feature of providing different aspects in terms of colour and tissue, they can also be used as a
covering and bearing element. Natural stones are used in constructions without plastering the
surface.

After natural stones are applied on walls as construction materials, it is observed that their
structures lose their features because of the physical, mechanical and chemical effects, and
they can not function exactly. In this study it is seen that designers, architects, engineers,
appliers do not have sufficient knowledge about natural stone construction materials which
should be prefered in constructions at present and in restorations of traditional constructions,
and especially in restorating, applications which are far away from the experimental methods
and scientific studies are carried out.

Natural construction stones must have an aesthetic appearance, be homogenous, resistant to
physical, mechanical, chemical effects, possess adequate potential to apply carving and
decorating on it. Those stones which have these features and are in the group of volcanic
masses and physical connate masses are those ones that are appropriate to be used on walls.
According to the feature of the building, use of natural stones on sides is getting more
important day after day, and it is also prefered in constructions and architecture. In the
research having been done, the purpose was to search the application problems of natural
stones on the walls of traditional, historical, current constructions as construction materials,
and the experiments which must be done regarding the natural construction stones. It is
observed that natural construction materials which are applied on wall are produced in
different geometric forms in practice. By giving different shapes, a classification from rough to
fine is done. It is investigated at their own place whether there are corruptions in the structure
of natural construction stones which are applied on the walls of traditional and current
buildings because of the physical, chemical, biological and mechanical effects, or not. Those
factors causing the corruption of natural stones are searched and by providing a corruption
relationship with its final situation, it is discussed. How to do those physical and mechanical
experiments on natural construction stones that must be known by designers, architectures,
engineers, appliers according to TS.699 (Methods Of Testing For Natural Building Stones) is
defined. It is decided that different disciplines must work together for using natural stones on
current constructions outsides as construction materials and for the restorations on traditional
constructions which are related to the corruption on the constructions. It is emphasized that in
all applications related to the natural construction stones, physical, chemical, mechanical and
inner-construction features must necessartly be searched in terms of TS. 699 and advices about
the case are given.

Key Words: Natural stones, Construction material, Walls (sides), Experiment (al) methods.
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ANTALYA KIYI SERIDINDEKi FALEZLERDE SUREKSIZLIKLERIN GELiSiMi
VE YENIiLME MEKANiZMALARI

The Increase of Discontinuities and Failure Mechanisms in the Cliffs Located in Antalya
Seashore

Mehmet OZCELIK

Stileyman Demirel Univ.Miih.Mim.Fak. Jeoloji Miih.B61.32260 Ciiniir,ISPARTA
ozcelik@mmf.sdu.edu.tr

OZ: Antalya yerlesim alani traverten platosu lizerine kurulmustur. Plato sahil seridi boyunca
yiikseklig&i 40 m. ye varan falezlerle denize kiyr olusturmaktadir. Falezleri olusturan
travertenlerdeki siireksizliklerin gelisimini kiy1 seridi boyunca yapilan yogun yapilasma, evsel
ve endiistriyel attk sular, yagmur sulari, dalga asindirmasi etkilemektedir. Travertenlerde
gozlenen siireksizlikler cogunlukla falez yiizeyine paralel olarak gelismislerdir. Falezlerin
ylizeyi travertenlerin sahip oldugu farklt doku tiplerinden ve karstik erimelerden dolay1 ¢ok
diizenli degildir. Ayrica, falezlerin 6niinde yeralan diizenli yada diizensiz sekilli kaya bloklart
travertenlerde meydana gelen yenilmelerle olusmuslardir. Bu yenilme tiirleri; kayaclarda
kirilma, kopma ve devrilme seklinde gézlenmektedir.

Bu cahsmada, falezleri olusturan travertenlerin miihendislik o6zelliklerine etkiyen
parametrelerle birlikte yenilme mekanizmalari degerlendirilmigtir.

ABSTRACT: The settlement area of city of Antalya is founded in a travertine plateau. The
plateau forms seashore to the sea with cliffs which can reach a height of 40 meters. The
increase of discontinuities in the travertine which forms the cliffs is affected by heavy
urbanization; domestic and industrial waste water, rainwater and wave abrading. The
Discontinuity observed in travertine occurred parallel to the cliff surfaces. The suifaces of
cliffs are not rough since they have different texture types and karstic dissolutions. Also, the
rough or smooth shaped rock blocks which are located in front of the cliffs are formed failures
occurred in travertine? The failures are observed as breaking of rocks, fracturing, and
toppling.

In this study, parameters affecting the engineering properties of travertine which are formed
the cliffs along with failure mechanisms are evaluated.
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KIZILKAYA iGNIiMBIRITLERINDE GORULEN SUREKSIZLIKLERIN
INCELENMESi VE KAYA KUTLESININ TANIMLANMASI

Investigation of discontinuities observed in Kizilkaya Ignimbrite and description of the rock
mass

Mehmet SARI * ve Fuat COMLEKCILER**

*Aksaray Universitesi, Mithendislik Fakiiltesi, Maden Miih. Bol., 68100 AKSARAY
**Aksaray Universitesi, Mithendislik Fakiiltesi, Jeoloji Miih. Bil. 68100 AKSARAY

OZ: Yurdumuzun Snemli doga ve tarihi giizelliklerinden olan Ihlara Vadisi, i¢ Anadolu
Bolgesi’nin Aksaray ili simirlart igerisinde yaklasik 240 km* lik bir alant kaplar. Jeomorfolojik
yapi, volkanizma, hidrotermal etkinlik, tarihi ve kiiltiirel 6nem bakimindan diinyada gok ender
goriilen biiylik(dneri?) bir degere sahiptir. Bu bdlgede, Melendiz Cay1 drenaj sisteminin sert
ignimbirit kalkanini ve bunun altinda yer alan yumusak tiifleri kesmesi ve atmosferik sartlara
baglt olarak gelisen asinma sonucunda kanyonumsu akarsu vadileri meydana gelmistir.
Kizilkaya ignimbiritleri, Kizilkaya koyiiniin kuzeyinde daha giizel gériiniimlii olup, ilk defa
Beekman (1966) tarafindan bu isimle adlandirilmigtir. Genelde beyazimst gri renkli olup
bozunmus yiizeyleri pembe goriintimliidiir. Masa tepecikler seklinde ve siitunsu goriiniim
sunan Kizilkaya ignimbiritlerinde, belirgin bir sekilde gelismis olan soguma catlaklart ile diger
sistemlerde gelismis olan kirikk ve gatlaklarin atmosferik etkenlerle daha da geligmesi
sonucunda bloklar halinde kopmalar meydana gelmektedir.

Kaya kiitlesinin tanimlanmasi; jeolojik unsurlarin ve bunlanin fiziksel 6zelliklerinin
tanimlanmasiyla ilgili verilerin toplanmasi ve kaya kiitlesini temsil edecek bir modelin
olusturulmast islemidir (Ulusay ve Sonmez, 2002). Bu islemde en ©Onemli asama,
stireksizliklere ait Gzelliklerin belirlenmesidir, Bu c¢aligmada, Kizilkaya ignimbiritlerinde
yapilan 75 adet siireksizlik Olciimiinden faydalanarak, kayacin mithendislik 6zellikleri tespit
edilmistir. Bu ozellikler, siireksizliklerin (gatlak, yarik, kirik vs.) egimi ve y6nelimi, siireksizlik
araligr ve aciklhigy, stireksizlik devamlihigs ile yiizey piiriizliliigii ve dalgalihg: dikkate alinarak
degerlendirilmigtir. Ortalama degerlere gore, siireksizliklerin ana hakim yonelimler KD-GB,
egim degerleri 87.5°, siireksizlik agikligi 4.5 cm., siireksizlik devamlihig 23.6 m. ve siireksizlik
araligr 3.44 m. olarak bulunmustur. inceleme alaninda yaptlan Schmidt gekici sertlik tayininde
Kizilkaya ignimbiritlerinde altere olmamis kayag igin 46.8, altere kayagta ise 39.3 degerlerine
ulasiilmis ve bu degerlere gore ignimbiritlerin az bozunmus kaya¢ simfina girdikleri
belirlenmistir. Ignimbiritlerde siireksizlik yiizeyi dayammm (JCS) 504 MPa olarak
hesaplanmistir. Kaya Kiitlesi Siniflama (RMR) (Bieniawski, 1989) sistemine gére yapilan
siniflamada incelemeye konu olan kayacin 59 puan ile orta kayag kalitesinde oldugu
belirlenmistir.

Anahtar Kelimeler: Ihlara Vadisi, Kizilkaya Ignimbiriti, Schmidt Cekici Deneyi, Siireksizlik
Yiizeyi Dayarnunu, RMR Stniflamast.

ABSTRACT: Ihlara valley, which is one of the important natural and historical beauties of
our country, covers 240-km® areas on the central Anatolia region of Aksaray city. It is unique
in the world in terms of geomorphology, volcanism, hydrothermal activity, history and culture.
In this region, the canyon like vallevs have been formed since millions of years activities of
drainage system of Melendiz river by cutting the above hard ignimbrite shield and the below
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soft tuff formation and ongoing erosion by atmospheric factors. Kizilkaya ignimbrite has well
seen at the north of Kizilkaya village and it was named first time after Beekman (1966). It is
usually whitish gray in color, but weathered surfaces may appear as orange to purple. It has
been observed that table like and columnar structure of Kizilkaya ignimbrite are facing the
problems of splitting and fallen blocks on the cliffs due to systematically developed cooling
Joints and other joints and fractures formed due to effective atmospheric conditions.

Description of a rock mass is the process of developing a representative model for the rock
structure by collecting necessary geological and physical information belonging to that rock
mass (Ulusay and Sénmez, 2002). The most important phase in this process is to quantitatively
describe the discontinuity parameters observed in the rock mass in question. In this study, it is
aimed to success engineering description of Kizilkaya ignimbrite by taking into account of
parameters collected from 75 discontinuity measurements. These parameters include
orientation and slope, aperture, persistence, spacing, roughness and wall strength of
discontinuities. On the average, discontinuities have a dominant direction of NE-SW with a
slope of 87.5°, 4.5 cm aperture, 23.6 m persistence and 3.44 m spacing. Schmidt hammer tests
were made on the field and it was found that Kizilkaya ignimbrite is slightly weathered with a
rebound value of 46.8 on fresh surfaces and 39.3 on weathered surfaces. Joint-wall
compressive strength was calculated as 50.8 MPa. According to RMR classification system
(Bieniawski, 1989), the rock mass is finally described as moderate with a total point of 59.

Keywords: [hlara valley, Kizilkaya ignimbrite, Schmidt hammer test, Joint-wall strength, RMR
classification.
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GOKPINAR BARAJI (DENiZLi) DOLUSAVAK VE ESiK YAPISI TEMEL
ZEMININDE YAPILAN TEMEL SONDAJI VE PRESSIYOMETRE DENEY|
SONUCLARININ DEGERLENDIRILMESi

An Assesstment of Pressuremeter Tests and Borehole Data on Spillway and Gate of Gikpinar
Dam (Denizli)

Turgay BEYAZ*, Nuri UNLU**ve Mehmet AKGUN#*

*Pamukkale Univ. Miih. Fak. Jeoloji Miih. Boliimii, DENIZLI
**DSI 212 Sube Miidiirliigii, DENIZLI

OZ: Su kaynaklarinin ekonomiye kazandirilmasi amaciyla baraj, golet, regiilator ve sulama
ana kanallari gibi yapilar inga edilmektedir. Bilylik miktardaki suyun kontrol altinda
tutulmasint gerektiren bu tiir mithendislik yapilarinin uzun yillar kullanilabilmesi; jeolojik ve
jeoteknik ozelliklerin iyi belirlenerek buna uygun proje tasarimi ve zemin iyilestirmesi
yapilmasina baglidir. Bu ¢alismada, Gékpinar Baraji (Denizli) dolusavak ve esik yapisi temel
zemininde yapilan saha incelemeleri, temel sondaji ve presiyometre deneylerinin sonuglari ile
alinan jeoteknik 6nlemler tartisilmaktadir,

Gokpinar Baraji, dolusavak ve esik yapisi temel zemini genel olarak cakiltasi ve marndan
olusmaktadir. Yapilan presiyometre deneyi sonucuna gire zemin emniyet gerilmesi (Gep)
degerinin ¢akiltasinda 327-408 kPa; marnda ise 298-719 kPa degerleri arasinda oldugu
hesaplanmigtir. Dolusavak kapaklarindan zemine yaklagik 981 kPa civarinda yiik gelecegi
belirlenmistir. Zeminin tasima giicii bu degerden daha diisiik oldugu i¢in esik yapisi altindaki
zeminde iyilestirme yapilmustir.

Temel zeminini olusturan cakiltast (silttast, kumtagi icerikli) ve marn birimleri suda erime ve
dagiima ozelligi gostermektedir. Bu birimlerde zaman igerisinde oturma sorunlart gelisebilir.
Dolusavak ve esik yapisinda olusabilecek deformasyonlari 6nlemek i¢in calismalar yapilmigtir.

Gokpnar Baraji dolusavak esik yapist civarinda 10 tane temel sondaj kuyusu agilarak temel
zemininin 6zellikleri arastirilnustir. Dolusavak 6nii ve civarinda 4 m kalinli@inda kil ve onun
iizerine riprap malzemesi serilerek gegirimsizlik saglanmigstir. Dolusavak kapak altinda 4 tane
temel sondaj kuyusu agilmustir. 2 m araliklarla acgilan temel sondaj kuyularinda 44 m
derinliginde saglamlastirma enjeksiyonu yapilmistir. Enjeksiyon islerai, ¢akiltaginin altindaki
marn biriminde 5 metre ilerlenecek sekilde yapilmigtir. Dolusavak kapak alti zemininde 4
m’den daha derin kaz1 yapilmig ve beton ile doldurularak temel zemini saglamlastirilmigtir.
Dolusavak kapaklart ile dolusavak sonu arasinda, farklt derinliklerde 18 adet sondaj kuyusu
acilarak presiyometre deneyleri yapilmistir. Bu deneylerden elde edilen sonuglar kullanilarak
zemin ve/veya beton alti iyilestirmeleri saglanmustir, Ayrica, ankraj delikleri agilarak cekme
deneyleri yapilmis ve ankraj uzunlugunun 6 m olmasi kararlastiriimustir.

Esik alti1 saglamlastirma enjeksiyonlarindan sonra beton kaplama yapilmistir, Saglamlagtirma
enjeksiyonlarinin kontrolii amaciyla presiyometre deneyleri yapilmis ve bu deneyden elde
edilen sonuglara gére zeminde yeteri kadar saglamlastirma yapildigi belirlenmistir.

Anahtar Kelimeler: Gokpinar baraji, dolusavak, esik yapist, pressiyometre deneyi,
enjeksiyon.
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ABSTRACT: Dams, regulators, irrigation canals etc. have been built to use water resources
for economic aims. These types of engineering structures, have to control huge volume of
water, are required to determine all the geological and geotechnical properties. The main goal
of the study is to mitigate the geological and geotechnical hazards by assessing the pressure
meter test and borehole data performed on the spillway and gate of Gokpinar Dam in Denizli.
Geological and geotechnical characteristics of the spillway and gate were also given in the
text. Pressure meter and pull-out tests were carried out on spillway and gate foundations and
the obtained results have been correlated to projects data. Re-enforcement of the weak soil
includes cement injection, bolts and cables and details were given.

Conglomerate and marl are of the Earth materials beneath the spillway and gate. Allowable
bearing capacity of the conglomerate and marl, calculated through pressure meter tests, 327-
408 kPa and 298-719 kPa respectively. The gate exerts about 981 kPa which is higher than the
bearing capacity, so soil improvement has been employed beneath the gate.

Conglomerate (includes sandstone and siltstone) and marl disintegrates when meet water.
Therefore excessive bearing capacity and settlement problems may develop over a time and
some soil improvement techniques have been employed at that site.

10 test holes have been drilled to explore the geotechnical characteristics of the soils in the
site. 4 meters of clay was spread over at the spillway and nearby to ensure the hydraulic
conductivity was reduced to a desired level. 4 geotechnical boreholes were located at the site
of spillway stopper and they have reached up to 44 m depth for the consolidation injection. The
injection holes drilled through conglomerate penetrated into marl up to 5 m. The subsoil
beneath the spillway stopper has been excavated 4 meters and filled back by concrete. 18 holes
were drilled and pressure meter tests were employed between spillway stopper and end of
spillway. The subsoil and/or the soil beneath the concrete structures have been improved that
are based on the data obtained from these tests. Moreover a number of pullout tests were
employed and it is concluded that 6 m length is enough for the cable bolts.

Concrete surface structure has been completed after the injection. Pressitre meter tests were
carried out to check the quality of the consolidation injections and the satisfactory results were
obtained.

Keywords: Gokpmnar dam, spilbway, gate, pressure meter test, injection
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BARAJ GOLLERINDE DOGAL FAKTORLERIN ETKiSiYLE MEYDANA GELEN
' PROBLEMLERIN ARASTIRILMASI

The Investigation of Problems Occurred as Effects Of Natural Factors In Dam Lakes
Tevfik ISMAILOV*, Fuad ISMAILZADE**

*Siileyman Demirel Univ., Miih.-Mim. Fak., Jeoloji Miih. Béliimii, 32260 ISPARTA/T URKIYE
tevfik@mmf.sdu.edu.tr
**Azerbaycan Insaat Miihendisleri Uni., BAKU/AZERBAYCAN, fismailzadeh@azfabshop.com

OZ: Baraj golleri, insanlarin sosyal ve medeni hayatinda dnemli yer tutmaktadirlar. Bu
nedenle, barajin yerinin ve tipinin secilmesinden baglayarak, baraj goliiniin isletiminin tiim
asamalarinda jeoloji miihendisleri 6nemli gorevier yapmaktadirlar.

Tiim diinyada oldugu gibi, Azerbaycan’da da baraj gollerinin igletilmesi sirasinda dogal
faktorlerin etkisiyle kiy1 alanlarindaki zeminlerde ayrigma, erozyon ve kaymalar meydana
gelir. Bu olaylardan dolayr bozulmus malzemeler riizgar ve yagmurlarin etkisiyle baraj
gollerine taginir. Baraj gollerini dolduran diger malzemeler ise onlar1 besleyen ¢aylarin veya
kanallarin sulann ile getirilen malzemelerdir. Bu durumla tiim baraj gollerinde
kargilagilmaktadir. Buna &rnek olarak Azerbaycan’in Kiir Cayi iizerinde kurulu bulunan
Mingecevir ve Samkir, Apseron yarimadasindaki Ceyranbatan, Lenkaran bolgesindeki
Hanbulangay, Nahgivan Bolgesi'ndeki Hudaferin ve Arpagay, Karabag Bolgesi’ndeki Sarsank
baraj géllerini gosterebiliriz.

Bu makalede, Apseron yartmadasinda bulunan Bakii ve Sumgayit kentlerinin su ihtiyacini
karsilayan Ceyranbatan baraj goliinde meydana gelen problemler incelenmigtir. Baraj g6liiniin
problemlerinden birisi, onlarin isletimi sirasinda cesitli dogal faktorlerin etkisiyle olugan
malzemelerin baraj goliinii doldurmast ve buna bagli olarak baraj goliiniin hacminin
azalmasidir. Baraj goliinde meydana gelen bu problemi ¢bzmek icin Azerbaycan Insaat
Miihendisleri Universitesi’nde 1982-1983 yillarinda arazi, laboratuar ve teorik aragtirma
calismalari yapilmistir.

Arazi caligmalarinda baraj goliniin kuru alaninda ve dip seviyesinde meydana gelen
degisiklikler olgiilmiis ve kesitleri ¢izilmigtir. Ayrica, baraj golii diizeyinin yillar boyu degisimi
izlenerek grafikleri ¢izilmistir. Laboratuar ¢alismalarinda ise baraj goliindeki suyun kimyasal
ozelligi, kiyr alanindaki zeminlerin baz1 fiziksel mekaniksel 6zellikleri belirlenmistir.
Makalede, bu zemin 6zelliklerinden faydalanarak bir teorik aragtirma galismast yapilmistir. Bu
teorik aragtirma ¢aligmasinin esasini kiyr alanindaki kil zeminlerinin suya doymus viskoziteli —
plastik bir malzeme gibi diigiiniilerek matematiksel bir model gelistirilmigtir, Aragtirma
calismasinin  sonugu gostermistir ki, baraj goliintin dibinin ¢amurla dolmasinda kiyi
alanlarindaki zeminlerin etkisinin ¢ok az rol oynamaktadir. Baraj géliiniin camur ve diger
malzemelerle dolmasinin esas sebebi, baraj goliinii besleyen Samur - Apseron kanalinin
sularinin bulanik olmasindan dolay1 koloidal malzemelerin ¢okmesi ve kanalin suyu ile taginan |
iri taneli malzemelerdir. Bu sonu¢ pratik olarak olgiilerek ve teorik hesaplamalarla
ispatlanmisgtir,

ABSTRACT: Dam Lakes play an important role of peoples’ social and civil lives. Therefore,
geological scientists are in charge of all stages of dam lake projects which are selection of the
region and the type of the dam lake, determination of materials, and administrative activities.
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Designation, erosion and sliding occur as a result of natural factors in coastlines of dams
during the operating of dam lakes in Azerbaijan as happen in the world. Disgruntled materials
are transferred to dam lakes with the effects of wind and rain. The other materials which
charge dam lakes are carried out by creeks and canals. This situation occurs in all dam lakes.
Examples are Mingecevir and Samkir dam lakes in Kur Creek, Ceyranbatan Dam Lake in
Apseron Peninsula, Hanbulancay Dam Lake in Lenkaran District, Hudaferin and Arpacay
Dam Lakes in Nahcivan District, and Sarsank Dam Lake in Karabag District.

In this study, the problems with Geyranbatan Dam Lake, supplies water to cities of Baku and
Sumgayit, in Apseron peninsula are investigated. Changes in dry area and deep level of the
dam lake are measured and cross-section graphics are drawn in side works. Chemical
properties of the water in the dam lake and physical-mechanical properties of soil in the shore
are determined with laboratory studies at Azerbaijan Construction Engineers University
during the years 1982 and 1983.

A theoretical study is carried out as a result of these properties in this paper. Also, the amount
of the mug collected in the floor of the dam lake is measured practical and calculated
theoretically. A mathematical model is developed as considering the clay soils in costal areas
are saturated with water with viscose and plastic material. The results show that the effect of
soil of charge of mug in coastal areas is in the minimal level. The main reason is settlement of
colloidal materials. and massive materials carried out by water of canals. The result is
measured practically and is calculated theoretically.
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AKSARAY ILININ JEOTEKNIK QZELLiKLERi: KURTULUS MAHALLESI
ORNEGI

The Geotechnical Properties of Aksaray Province: A Case Study from Kurtulug District
Ali YALCIN ve Fatos YILDIZHAN

Aksaray Universitesi Jeoloji Miihendisligi Boliimii, 68100, AKSARAY,

OZ: Gelismekte olan toplumlarda yeni yerlesim alanlarina siirekli gereksinim duyulmaktadir.
Yeni yerlesim alanlari belirlenirken, bu alanlarin dogal afetler a¢isindan incelenmesi yerlesim
acisindan bilyiik onem tasimaktadir. Yerlesim alanlarinin, uygunlugunun arastirilmadan
gelisigiizel belirlenmesi sonucunda ¢ok sayida can kayiplari ve biiyiik ekonomik zararlar
meydan gelmektedir. Bunun igin, yerlesime acilacak alanlarin her tiirlii miihendislik
ozelliklerinin belirlenerek jeoteknik agidan sorunsuz kentlesme alanlarinin olusturulmasi
gerekmektedir.

Inceleme alani, Aksaray ili belediye sinirlart icerisinde yer alan Kurtulug Mahallesi bolgesidir.
Aksaray ili, Tuz Golii Fay Zonu (TGFZ) nun 600 m dogusunda yer almaktadir. Bélge
Pliyosen-Kuvaterner yasl: birimlerden olusan alilvyonal bir zemin iizerinde yer almaktadir, Bu
birimler, Tuz Golii fayi ile bu faya dik konumlu Hamambogazi ve Uluirmak faylari tarafindan
kesilmektedir.

Bu agidan degerlendirildiginde, hem tektonik hem de zemin agisindan problemli bir alan olan
Aksaray ilinde, detayl jeoteknik caligmalar biiyiik 6nem kazanmaktadir. Bu amagla, Kurtulus
Mahallesinde bir bina i¢in yapilan zemin etiit caligmasinin degerlendirilmesi yapilmugtir.
Calisma alaninda toplam 19 m derinlikte olan 2 adet temel sondaji ve arastirma gukuru
agilmistir. Acilan zemin sondajlarinda Standart Penetrasyon Deneyleri (SPT) yapilmus,
yeraltisuyu seviye Ol¢iimleri ve laboratuar deneyleri i¢in 6rnekler alinmistir.

Inceleme alanina ait tiim sayisal verilerin bir biitiin halinde degerlendirilmesi sonucunda etiit
alaninin ayrintlli miihendislik jeolojisi 6zellikleri ortaya konulmustur. Bu kapsamda alanin;
zemin siniflamasi, zemin tiirli, zeminin tasima giicii, zeminde meydana gelebilecek oturmalar
ve zemin sivilagma riski gibi parametreler degerlendirilmistir.

ABSTRACT: There are continuous demand for new settlement areas at the society that
growing up. Suitability Investigation of settlement areas is very important for urban planning
in terms of natural hazards. Large numbers of casualties and huge economic losses have been
occurred in settlement areas that were selected without carrying out suitability investigations.
Therefore, engineering properties of new settlement areas are required to be determined for
urbanisation without geotechnical problem.

Investigated area is the region of Kurtulug situated in the municipal borderline of Aksaray.
Aksaray province is located 600 m east of Salt Lake Fault Zone. The region is covered by
Pliocene-Quaternary aged alluvium which is presented by silt, clay, sand and mixtures, These
units were cut by Salt Lake Fault and perpendicular to this fault Hamambogazi and Ulwirmak
Sfaults.

Detailed geotechnical studies become very important for Aksaray region where tectonics and
soil behaviour problems exist. For this purpose, soil investigation data for a new building was
evaluated in this study. The bore holes for foundation investigation were drilled at 19 m depth;
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a trial pit was excavated in the area. Standardized penetration tests (SPT) were carried out
within the bore holes groundwater levels was measured. In addition to that, undisturbed
samples were taken for testing in the laboratory.

By evaluating digital data gathered from the research area, detailed engineering geological
properties of the investigation area were prepared. As a result, the engineering properties of
soil that are soil classification, soil type, bearing capacity of soil, consolidation and
liquefaction properties of the soil were evaluated.
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ERZURUM CEVRESi DEPREMSELLiGININ ZEMIN VE YAPI PERiYODU
ACISINDAN iIRDELENMESI

Investigation of seismicity of Erzurum surrounding area from aspect of soil and construction
periods

Ekrem KALKAN*, Ahmet BUDAK**, Suat AKBULUT**, Lale YILMAZ**, Necmi
YARBAST##*

*Atatiirk Universitesi, Oltu Meslek Yiiksekokulu, Oltu/ERZURUM, ekalkan @atauni.edu.tr
s*Aratiirk Universitesi, Miihendislik Fakiiltesi, Insaat Mithendisligi Boliimii, ERZURUM
abudak@atauni.edu.tr, sakbulut@atauni.edu.tr, lyilmaz@atauni.edu.tr
***Atatiirk Universitesi, Deprem Aragtirma Merkezi, ERZURUM, nyarbasi@atauni.edu.tr

OZ: Dopu Anadolu Bolgesi, deprem aktivitesi bakimindan iilkemizin dnemli bolgelerinden
birisi olup, bolgede can ve mal kayiplarina neden olan depremler sik¢a yasanmaktadir. Bolgeye
ait tarihsel yikict deprem kayitlari, paleo-sismik olaylarin sekillendirdigi tektonik yapilar ve
aletsel doneme ait deprem verileri ¢ok yiiksek sismik aktiviteye igaret etmektedir. Bu caligma
sismik aktiviteye sahip olan Erzurum ve gevresinin depremselligini ve deprem riskini
incelemek amaciyla yapilmistir. Bu ¢aligmada, Erzurum sehir merkezine yaklagik 100 km
mesafeden gecen dairesel alan icerisine diisen 1900-2005 yillar arasinda meydana gelmis ve
magnitiidii > 4 olan deprem verileri kullanilmistir. Bolgenin sismik aktivitesini gérmek ve
depremlerin aktif faylarla olan iligkisini incelemek icin depremler fay haritas1 iizerine
yerlestirildiginde, depremlerin 6zellikle aktif tektonik kiriklar {izerinde yogunlagtigi
goriilmistiir. Bolgeyi etkileyen aktif faylarin 6zellikleri ortaya konarak, bolgenin muhtemel
deprem biiyiikliikleri incelemistir. Ayrica deprem hasar dagiliminda 6nemli rol oynayan zemin
ozellikleri ile zemin periyodu ve deprem sirasinda yapi davranislarina etki eden yap1 periyotlart
irdelenmistir.

Anahtar kelimeler: Erzurum, Depremsellik, Zemin periyodu, Yapi periyodu

ABSTRACT: East Anatolia, from the point of view of seismic activity, is one of the most
important regions of our country and earthquakes, causing to lost person and thing, is
frequently lived in region. Historical records of destructive earthquakes, morphotectonic
features formed by paleo-seismic events and instrument seismic data of region are indicate to a
very high regional seismicity. This study was carried out to investigate seismicity and
earthquake hazard of Erzurum and surrounding area with seismic activity. The earthquakes,
equal or greater than magnitude > 4 that occurred in a region with a 100 km radius for the
time interval 1900-2005, were used in this study. When earthquakes were located on fault map
to see seismic activity and to investigate the relation with the active faults, it was seen that
earthquakes were particularly concentrated on the active tectonic lines. Properties of active
faults influencing this region were exposed and magnitudes of probably earthquake of region
were investigated. Furthermore, soil properties and soil period, playing an important role in
earthquake damage distribution, and construction periods, affecting building behaviors at
earthquake time, were researched.

Keywords: Erzurum, Seismicity, Soil period, Construction period
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MALATYA-YONCALI BARAJI SULAMA TUNELI JEOTEKNIK PLANLAMA
CALISMALARI

Malatya-Yoncalt Dam The Geotecnics Planing Works of Irrigation Tunnel
Safak EYUPOGLU

DSI IX. Bolge Miidiirliigii, Jeoteknik Hiz. Ve YAS Sb. Md., ELAZIG

0Z: 1993-1994 yillarinda planlama c¢aligmalrt yapilan, Malatya-Yoncali baraji; Arguvan
ovasindaki 12045 hektarlik arazinin sulanlmass igin planlanmigtir. Barajin rezervuarindan 1302
kotundan aliacak 11.3m*s kapasiteli su basingsiz calisacak 3.50 m gapinda atnali kesitindeki
9480 metrelik sulama tlineli ile Arguvan ovasina aktartlacaktir, Sulama tiineli giizergah
iizerinde 22 adet, yaklasim tiineli glizergahi iizerinde 1 adet olmakiizere, 23 adet temel sondaji
yapilarak toplam 2192 m karot numunesi alinmistir. Sondajlarda tiinel kotunda toplam 876 adet
basingh su deneyi aypilmistir. Yapilan calhigmalar ve elde edilen veriler ile tiinel agimu
sirasinda karsilagilacak zemin cinsleri, gecirimlilik, yapisal durum ve miihendislik normiar
tesbit edilerek, tiinel kazi ¢aligmalari i¢in 6nerilerde bulunulmustur.

Anahtar Kelimeler: Tiinel, miihendislik normlari, éneriler.

ABSTRACT: During the studies of planing at 1993-1994, Malatya-Yoncalt dam has been
planing for irrigation, 1204 hectare land in plain of Arguvan. The dam’s reservoir at level
1302 will taken water which 11.3m’/s capacity will worked dont pressure at 3,50 m diameter
horseshoe section to transfer Arguvan plain with irrigation tunnel of 9480 m. The Dril sample
of totaly 2192 m have been done which top of the irrigation tunnel route 22 amount, then was
made foundation drill 23 amount. Tunnel level has been done pressure water test of totaly 876
amount

Key Words: Tunnel, engineering norms, suggestion.
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FAY ZONLARINDA TUNEL GECiSi VE BOLU DAGI TQNELiNDE BAKACAK FAY
ZONU GECISINDE UYGULANAN YONTEM

The Tunnel Transition in Fault Zones and the Application Method in Bolu Mountain Tunnel
Bakacak Fault Zone Transition

Murat OZBEN*, Selami ISIK**

*KGM Teknik Aragtirma D.B. Jeolojik Hiz.Sb.Md.Yrd., ANKARA
**Yiiksel Proje A.S.Giimiisova-Gerede Otoyolu Tiinel Sant Jeolojik-Jeoteknik Hiz., BOLU

OZ: Istanbul-Ankara baglantistni olusturan TEM otoyolunun bir boliimii olan Giimiigova-
Gerede kesimi, toplam 115 km. vzunlugunda 3 seritli olup, Bolu dag1 gegisi disinda trafige
acilnustir. Bolu dagi kesimindeki tiinel tasarimlart Yeni Avusturya Tiinel A¢ma YOntemi
(NATM) ne gore geligtirilmigtir. Tiinel, Kuzey Anadolu Fay (KAF) Zonu igerisinde agilmustir.
Tiinel kazilart sirasinda karstlagilan asirt olumsuzluklar ve 1 m’ye varan radyal konverjans
hareketlerinin yarattifi deformasyonlar nedeniyle, orijinal tiinel tasariminda genis capl
degisikliklere gidilmistir. Bu nedenle NATM prensipleri disina ¢ikilmis ve zeminin
jeomekanik 6zelliklerine gore farkli bir tiinel tasarim sistemi ve yapim yontemi gelistirilmistir.

Bu makalede , fay zonlarinda yer alan tiinellerin agilmasi sirasinda uygulanan yontemler ve
Bakacak fay zonu gecisinde Bolu Tiinelinde uygulanan yontemler incelenmistir.

Anahtar Kelimeler: Destek sistemleri, fay zonu, jeoteknik dzellikler, tiinel.

ABSTRACT: The Anatolian Motorway Giimiisova-Gerede Section is a portion of the Trans-
European Motorway network, which is linking Ankara to Istanbul and Turkey to Europe. The
Giimiisova-Gerede part of this Motorway is a 115 km long 3-lane stretch which is completed
and opened to the public except Bolu Mountain crossing. The tunnel design was constructed
based on the New Austrian Tunnelling Method (NATM). Because of the extraordinary soil
conditions encountered during tunnel excavation and deformations caused by radial
convergence movements up to 1 m significant changes have been made to the original tunnel
design. Therefore NATM principles have been exceeded and a different tunnel design system
and construction methodology has been developed- based on the geo-mechanical
characteristics of the ground.

In this paper; the performed methods on tunnels which is crossing in fault zones and applied
system on Bolu tunnel crossing Bakacak fault zone was studied.

Keywords: Fault zone, geotechnical properties, tunnelling, support systems.
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MENDERES MASIFi SISTLERINDE ANiZOTROPI
Anisotropy in the Menderes Massif Schists
Hakan ELCI* ve M. Y. KOCA*#

*Dokuz Eyliil Universitesi, Torbalt Meslek Yiiksekokulu, Torbali, [ZMIR
**Dokuz Eyliil Univ., Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii, Bornova, IZMIR

OZ: Metamorfik kayaclarin ¢cogu foliasyon ve sistozite gibi zayiflik diizlemlerine sahip oldugu
icin anizotropi sist gibi metamorfik kayaclarin karakteristigidir ve yiikleme yonii ile sistozite
diizlemi arasinda olusan ag1 ile anizotropi etkisi siirekli degismektedir.

Bu caligmada bes degisik metamorfik kayag rnegi lizerinde farklt yonlerde mekanik testler ve
ultrasonik olglimler yapilmig ve anizotropinin etkisi incelenmistir. Ornekler Menderes
Masifinin giiney kanadindan, Selguk (izmir) yerlesim yerinden alinmustir. Siireksizlik agisi

(©°), (dikey, agili ve paralel) ile (o.) tek eksenli sikisma dayanimit ve (€ ,) ¢ekme dayanimi
iligkisinde anizotropi etkisi incelenmistir. Caligmada, (0°) siireksizlik agilar1 bagimsiz degisken
ve O, ve €, degerleri bagimh degisken olmak lizere her kaya grubu igin iliskilerin grafikleri

cizilmis ve elde edilen polinomlarin denklemleri yazilmistir. Bu inceleme yontemindeki ana
fikir; fonksiyonlarin egrilik dereceleri ne kadar fazlaysa anizotropi etkisi de o derece yiiksektir

diigiincesidir. Bu arastirmada siireksizlik agis1 (¢°) ile (0,) tek eksenli sikisma dayanimi
iliskisinde anizotropinin etkisinin yiiksek, stireksizlik agist (o) ile (¢ ,) ¢ekme dayanimu
iligkisinde anizotropinin etkisinin diigiik oldugu gozlenmistir,

Anahtar Kelimeler: Anizotropi, Sist, Menderes Masifi

ABSTRACT: Because of most of metamorphic rocks have weakness planes such as schistosity
and foliation, Anisotropy is characteristic of metamorphic rocks such as schists. Indeed
anisotropy effect varies continuously with the angle made by the schistosity places and the
direction of loading

In this study, Mechanical tests and ultrasonic measurements were done and anisotropy effects
examination in the different direction on the five different metamorfic rocks were investigated.
The specimens were obtained from the Selcuk settlement area in the eastern part of the
Menderes Masif. The anisotropy effect was investigeted in the relation between uniaxial

compressive strength (o) - tensile strength (C,) and discontinuity dip angle (o),
(discontinuity dip angles have a position of vertical, oblique and parallel to the loading
directions). In this study, by using discontinuity dip angles () as independent variables and
0., C, values as dependent variables, relation graphics for each metamorphic rock group was
drawn and equations of polinoms were written. Basic consideration of this investigation
method; the bigger curvature length of the functions value makes the bigger anisotropy effect.
In this point of view, in (&) discontinuity angles and (0.) uniaxial compressive strength
relationship, anisotropy effect gets higher values, in (o) discontinuity angles and ( € , ) tensile
strength relationship anisotropy effect gets lower values.
Key Word : Anisotropy, Schist, Menderes Massif
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EGRIKAYA (DEMIRTAS-ANTALYA) DOLOMITINDEKI DiYAJENETIK
KRISTALLESME YAPILARI (DKY) VE JENETIiK ANLAMLARI

Diagenetic Crystallization Textures In Egrikaya (Demirtag-Antalya) Dolomite And Their
Genetic Meanings

M. Burhan SADIKLAR

Karadeniz Teknik Universitesi, Jeoloji Miih. Béliimii, 61080 TRABZON. sadiklar@ktu.edu.tr

OZ: Egrikaya Barit Madeni’nin ana yan kayacini olusturan dolomitin biiyiik bir kesiminde, ilk
bakista renk farkliligina dayanan, ardalanmali (ritmitik), gozlii (oftalmitik) ve bresli yapilar
gozlenir.

Diyajenetik Kristalizasyon Ritmitleri (DKR) : Bu yapilar, iki ve/veya ti¢ farklh rengin hakim
oldugu seviyeciklerin ardalanmasi seklindedir. Seviyeciklerden biri koyu, ikincisi agitk ve
ticiinciisii ya ¢ok agik kahve veya beyaz renkli ince yatakgiklar, ya da dikis izi seklindedir. Bu
iiclincii kugak yerine bazen bogluklar da gozlenebilmektedir. Ardalanma ...-A-B-B'-A-B-B'-A-
B-B'-A-... veya ...-A-B-C-B'-A-B-C-B'-A-... kuralina uygundur. Burada “A” gri/siyahtir ve ilk
kusag: olusturur; daha agik renkli olan “B+B" ikinci kusaga karsilik gelir ve “C” son kusagi
sembolize eder. Bu ritmitlerin mikroskobik 6zellikleri soyledir:

Birinci Kusak (“A”): Ufak ve orta boy (0.023 — 0.6 mm), 6z sekilsiz ve nadiren yan 6z sekilli,
kirli gri ve koyu renkli dolomitlerden olugmakta ve muhtemelen organik kotkenlt kapanimlar
(kriptoalgler ?7) igermektedirler. Kusak iginde, opak-yar1 opak minerallere ve karbonat
kapanimli kiiciik kuvarslara da rastlanabilir. Bu kugak, diyajenetik kristallenmenin ilk
agamasint olusturdugu igin “baslangig tabakast” olarak adlandirilabilir.

Ikinci Kusak (“B+B™): Birinci kusagin alt ve iistiinden diga, yani yukari (B) ve asagiya (B'),
dogru giderek daha da biiyilyen dolomit kristallerinden olusur, Birinci kusakla arasindaki sinir
tedricidir, “A” ve “B/B"™ arasindaki temel fark, kristallerin boyut ve yapilarindadir. Birinci
kusagin ufak ve genelde 6z sekilsiz kristallerine karsilik ikinci kusagin birbirine 180° zit
yonlenmeli, biiylime yoniine dogru gittikce irilesen (0.6 - >1 mm) ve 6z sekillesen kristalleri
s6z konusudur. Ikinci kusagin en belirgin ozellikleri ¢ift yonlii gelismesi, “A” ile egik ac1
yapan kristallerinin dik acililarca engellenmesi ve disa dogru gittikce kristallerinin 6z
sekilliliklerinin artmasidir. En digtaki kristallerin dig sinirlarinin kristalografik dogrultularina
paralel kirlenmeler vardir. Fe ve Mn’lh oksit/hidroksitlerden olusan bu kirlenmeler,
“kristallenme temizligi” yoluyla, biiyiime yOniinde diga dogru itilmis, kafes yabancisi
bilesenlerin birikimi sonucu ortaya ¢ikmustir,

Uciincii Kusak (C): Bu kusak, ya bir bosluktan, ya da yine minerallerden olusmaktadir. Bazen
ikinci kusagin kristallerinin komsuluk ¢izgisi, yani ters yonlii biiyliyen ikinci kugak
kristallerinin vasitasiz komsuluk iliskisi seklinde de olabilmektedir, Egrikaya’da (C) barit ve az
oranda kuvarstan olugmaktadirlar. Kuvarslarin bazilari, icerdikleri barit kapanimlari nedeniyle,
elegimsi doku gosterirler. Baritler, Gglincii kusagin sahip oldugu mekéni ¢ogu zaman tamamen
doldururken, dolomit kapanimlar da igeren kuvarslar ikinci kusagin 6z sekilli dolomitlerinin
tizerinden disa dogru biiylir ve zonlu yapi gosterirler. Barit iginde altigen kesit sunan kuvars
kristallerine de rastlanilabilir.

Diger Kristallesme Yapilari: Egrikaya Dolomiti’ndeki DKR giderek bresimsi olanlara da
doniigebilmektedirler. Bresik yapilarin disinda gozlii olanlara da rastlanmaktadir. Bresik
olanlarda, koyu renkli, ufak kristalli birinci kusagin dolomitleri kirilmis olarak bulunurken,
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ikinci kugagin agik renkli ve irice olan kristalleri damarimsi ve giderek matrigimsi yapiyi
olusturmaktadir. Mevcut olmasi halinde barit, bu bresik alanlarda ligtincii kusaga karsilik gelir.

“A”mn kisa aralikla dagilmig kristalleri iizerinden disa dofru isinsal tarzda (360°) ikinci
kusagin dolomitleri biiyiirler, Gozli bir yapiyr andiran bu tiir biiyiimelerde de kusaklar
arasindaki tekrarlanma kurali aynen yukaridaki gibidir. Diyajenetik kristallenme yaptlarinin bir
bagka liritinii, birinci kusagin baskin oldugu kesimlerde ortaya ¢ikar. Burada birinci kugak ana
kitleyi olusturur. Igindeki kiigiik bosluklarda ikinci kusagin dolomitleri, jeod yapilarinda
oldugu gibi distan ige dogru biiyiirler. Uglincii kusak olarak barit ve kuvarsa da rastlanir.
Tekrarlanma burada da digerlerinde oldugu gibidir.

Arazide daha ¢ok tabakali yapi tarzinda ortaya cikan bu tiir ardalanmalart normal ¢okel
ardalanmalardan ayiran ana degisiklik, ozellikle ikinci kusagin zit yonlii bliytimiis olmasidir.
Ote yandan ¢okel ardalanmalarda ana belirleyici, havza dist etkenler iken, burada olay
tamamen i¢ dinamiklerin (diyajenezin) eseridir ve ardalanma (jeolojik agidan) zamanda degil
mekéndadir.

Egrikaya Dolomitinde rastlanan ve tariflenen bu yapilardan ozellikle ritmitik olanlarina
yerkiirenin farklt kesimlerindeki Pb-Zn-, florit- ve dolomit- yataklarinda da rastlanmakta olup,
ozellikle Peru’daki (San Vicente) Pb-Zn-yataginda g6zlenen ritmitik yapilara da deginilecektir.

Anahtar Kelimeler: Egrikaya dolomiti, Antalya, diyajenetik kristallesme yapilar1, barit.

ABSTRACT: At a first glance, rhythmic, ophthalmitic and brecciated structures based on
color distinction are observed on a great part of the main wall rock of dolomites from the
Egrikaya Barite Deposits.

A) Diagenetic Crystallization Rhythmites (DCR): These structures are formed by the lining of
layers that are dominated by two and/or three different colors. One of the layers is dark, the
second is light and the third is in the form of thin beds or stitches colored either light brown or
white. In some cases, vacancies can be observed instead of these beds or stitches. The lining is
in the form of the ....-A-B-B’-A-B-B’-A-B-B’-A-... rule or the ....-A-B-C-B’-A-B-C-B’-A-...
rule. “A” represents the first generation, and is gray/black, “B+B’"” represents the second
generation, and is the lighter while “C” represents the last generation.

Microscopic Characteristics:

a) First Generation (“A”): they are composed of small and middle sized (0.023-0.6 mm)
anhedral and rarely subhedral dolomites that are filthy gray or dark colored. This generation
commonly contains organic based inclusions. Also small quartz with carbonate inclusions and
opaque or semi-opaque minerals can be seen in this generation. The generation can be named
as the “starting sheet” as it forms the first phase of diagenetic crystallization.

b) Second Generation (“B+B’”): It composes of dolomite crystals that constantly grow
upwards (B) and downwards (B’) from the top and bottom of the first generation. The
boundary between the first and second layers is gradually. The main difference between “A”
and “B/B’” is the size and structure difference of the crystals. The crystals of the first
generation are small and usually anhedral while the crystals of the second generation are
directed 180 degrees to each other and grow larger (0.6-1 mm) and get euhedral towards the
growth direction. The significant characteristics of the second generation are its both way
growths, the obstruction of the crystals forming a slope with the “A” by those crystals that
Sform a perpendicular angle with “A”, the increase in euhedral of the crystals toward the end
sides. At the exterior boundaries of the end sided crystals there are alterations parallel to the
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crystallographic directions. These alterations composed of oxide-hydroxides containing Fe and
Mn,are formed by the accumulation of the lattice outsider components forced outward in the
growth direction by crystallization purity.

c) Third Generation (“C”): This generation is formed of either a vacancy or again
minerals. Sometimes the neighboring line of the second generation’s crystals, the crystals that
grow in the opposite direction, can be a direct neighboring. Some of the quartz has a sieve like
textures due to the barite inclusions inside. Barites usually occupy the third generation’s
spaces. The quartz, that contains the dolomite inclusions, grows outward from the euhedral
dolomites of the second generation and has a zone structures. Also quartz crystals that have
hexagon cross-sections can be observed in the barite.

Other Crystallization Forms: The ‘DCR’ at Egrikaya Dolomite may gradually turn into
brecciaed types. Further more than brecciaed structures porous structures may also be
observed.

In the brecciaed structures the dolomites of the first generation that contains dark colored,
small crystals are refracted. The lighter colored and bigger crystals of the second generation
form a vein and matrix like structure. The barite, if present, forms the third generation of this
brecciaed structure.

The dolomites of the second generation grow outward in a beamy fashion (360°) from the
crystals of “A” that are scattered in short intervals. In growth like these that resemble an
ophthalmitic form, the rhythmic rule is as mentioned above.

Another product of diagenetic crystallization structures is formed in cases where the first
generation is dominant. In these cases the first generation constitutes the main mass. Inside the
small vacancies the dolomites of the second generation grow inward. The third generation can
be observed as barite and quartz. Rhythmic in this generation is the same as the others.

The main difference that separates these alternating, encountered mostly at layered structures
in the field, from the normal sedimentary structure is especially the opposite growth direction
of the second generation. Furtherimore, while the main diagnostic in sedimentary rhythmics are
the outside basin effects, the main diagnostic in this rhythmics are internal dynamics
(Diagenesis). The rhythmics (geologically) is a matter of place, not time.

The structures observed and described in the Egrikaya Dolomite, especially the rhythmic ones
can also be observed at Pb-Zn-, florite- and dolomite- deposits on different regions of the
earth. Especially the rhythmic structures observed at the Pb-Zn-deposits of Peru, San Vicente
will also be mentioned in the symposium.

Keywords: Egrikaya dolomite, Antalya, Diagenetic crystallization ritmics, barite.
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KOSTERE PB-ZN-CU MADENI’NIN (GUMUSHANE, KD-TURKEY)
JEOKIMYASAL OZELLIKLERI

Geochemical Characteristics of Késtere Pb-Zn-Cu Mine (Giimiishane, NE-Turkey)
*Yilmaz DEMIR, M. Burhan SADIKLAR**, ibrahim UYSAL* ve ibrahim AKPINAR*

*Karadeniz Teknik Univ., Jeol. Miih. Bol., 29000-GUMUSHANE
**Karadeniz Teknik Univ., Jeol. Miih. Bol., 61080-TRABZON

OZ: Pb-Zn-Cu-igerikli Kostere Madeni, Torul ilgesi’nin 7 km kadar KD’sunda, dasit, dasitik
tiif, aglomera ve kiregtast mercekleri igeren Geg Kretase yash “Alt Asitik Seri”nin alt
seviyelerinde, damar tipte olugmustur. Cevher mineralleri olarak ¢oklukla galen, sfalerit,
kalkopirit, pirit, gri cevher (fahlerz); daha az oranda kovelin, kalkozin, malakit, azurit,
kalkantit; gang mineralleri olarak ise kuvars ve barit bulunmaktadir.

Toplam cevher analizlerine gore cevherde % 8.98-48.27 Pb, % 0.03-24.85 Zn, % 0.05-8.53 Cu;
26-1189 ppm As, 27-209 ppm Sb, 48-4761 ppm Cd, 13-197 ppm Ag, 0.23-1.07 ppm Au tespit
edllmlstlr Gri cevherin mineral formiilii (Cu7.99-10.09Ag0—l.92)10(F60-0‘3SZHI.87-2.16Cd0-0.07)2(ASO.40—
£009b0.3.82)4(S12.68.13.05) seklinde olup Ag’ce zengin, Fe’ce fakirdir. Sfaleritler Fe bakimindan
oldukga fakir olup mineral formiilleri (Zng g9.1.01S0.9s.1) $eklinde hesaplanmistir.

Toplam cevher analizlerine gore Ag-Cu (0.93), Ag-Zn (0,97), Cd-Zn (0,95), Hg-Cd (0,99)
arasinda kuvvetli pozitif korelasyonlar bulunmustur. Bu veriler mineral kimyas1 sonuglariyla
birlikte degerlendirildiginde, Ag’nin, gri cevher, kovelin, kalkozin minerallerinde, Cd ve
Hg’nin ise sfalerit minerallerinde bulundugu ve bu minerallerin bolluguna bagh olarak artma
veya azalma gosterdikleri goriilmiistiir. Cevher damarinda Ag, Cd, Sb, Bi, Hg degerleri iistten
asagiya dogru azalmaktadir. 150,000 ton miimkiin rezervi olan Kostere Madeni’nin bakir,
kursun, c¢inkonun vyaninda altin, giimiis, arsenik, antimuan ve kadmiyum igerdigi
anlasilmaktadir.

Madende, gri cevher, kovelin, kalkozin haricindeki minerallerin Ag icerigi oldukga diistiktiir.
Gri cevher icinde bulunan Ag, sicaklik artisina paralel olarak artma veya azalma
gostermektedir. Ag igeren bu minerallerin cevher iginde % 1’den daha az oranda bulundugu
dikkate alinarak madenin Ag’ce fakir bir kaynaga bagli olarak olustugu sdylenebilir,

Yapilan sivi kapanim deneyleriyle 150-300 °C araliinda dlgiilen homojenlesme sicakligi,
Kostere Madeni’nin epitermal-mezotermal arasinda bir cevherlesme oldugunu gistermektedir.
Toplam cevher analizlerinde elde edilen ¢ok diisitk oranlardaki Se, Ni, Co degerleri Shalaby
vd. (2004)’e gore asidik kokenli bir magma kaynagina isaret etmektedir. Cevherin Geg Kretase
yaslt kayaclar igine epijenetik olarak yerlesimi dikkate alinarak, yakin mesafede bulunan Torul
Granitoyidi’nin yerlesimine bagh olarak olustugu séylenebilir.

Anahtar Kelimeler: Kostere Madeni, Homojenlesme Sicakligi, Gri Cevher, Damar Tip
Cevherlesme, Alt Asidik Seri.

Bu ¢alisma KTU Bilimsel Aragtirma Projeleri Birimi tarafindan maddi olarak desteklenmistir.

ABSTRACT: Kistere mine, located in about 7 km norteast of Torul, is a vein-type Pb-Zn-Cu
ore and occurs at low level of Late Cretaceous “Lower Asidic Sequence”, which contains
dacite, dacitic tuff, aglomera and limestone lenses. Galena, sphalerite, chalcopyrite, pyrite and
grayish ore (fahlore) are the main paragenesis of the deposite. Covellite, chalcocite, malachite,
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azurite, chalcanthite are also present at lesser amount with quartz and barite as gang
minerals.

On the basis of bulk ore analyses, ore contain 8.98-48.27 % Pb, 0.03-24.85 % Zn, 0.05-8.53 %
Cu, 26-1189 ppm As, 27-209 ppm Sb, 48-4761 ppm Cd, 13-197 ppm Ag, 0.23-1.07 ppm Au.
Grayish ore rich in silver and and poor in iron, and has the composition (Cuzgs.1009A80.01-
1o1)10(Feo038Zn1 87.2.16)2(AS0.40-4005P0.3.82)45 12.65-13.05- Sphalerite is extremly poor in iron and
have the composition Zng gs.1.0150.95-1.00-

Strong positive correlations between the element pairs of Ag-Cu (0.93), Ag-Zn (0.97), Cd-Zn
(0.95), Hg-Cd (0.99) have been. observed from the bulk analyses. When these data are
compiled together with the results of mineral chemistry, it is shown that Ag is preferably found
in grayish ore, covellite and chalcosite whereas, Cd and Hg are found in sphalerite. Ag, Cd,
Sb, Bi, Hg content decrease in ore vein from up to down. It is understood that Kostere Mine,
which has a posssible ore reserve of 150.000 tones, contains gold, silver, arsenic, antimonite
and cadmium, besides copper, lead and zinc.

Ag content of ore minerals is quite low except for grayish ore, covelline and chalcosine. Ag
content of grayish ore increases or decreases with increasing and decreasing temperature,
respectively. By taking into account that modal proportion of Ag bearing minerals are less
than 1 % in ore, it can be said that deposit might have formed from a source depleted in Ag.

Kostere Mine is believed to be an epithermal-mesothermal stage ore deposit according to the
results of fluid inclusion study, in which homogenisation temperatures were measured between
150-300 °C. Very low level of Se, Ni, Co values point out an asidic magma source (Shalaby et
al., 2004) which proves that deposition of ore is related with the emplacement of Torul
Granitoid nearby.

Keywords: Kostere Mine, Homogenization Temperature, Gray Ore, Vein Type Deposit, Lower
Asidic Sequence

This study was financially supported by KTU Scientific Research Projects.
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MUGLA (GB-TURKIYE) OFiYOLITIK KROMITITLERININ KIMYALARI, PLATIN
GRUBU ELEMENT (PGE) JEOKiMYALARI VE MINERALOJILERI UZERINE BiR
CALISMA

Geochemical and Mineralogical Study of Platinum—Group Elements (PGE) and Composition
of Chromitites from Mugla (SW-Turkey) Ophiolitic Chromitites

Ibrahim UYSAL#, M. Burhan SADIKLAR*, Mahmud TARKIAN**

* Karadeniz Teknik Universitesi, Jeoloji Miihendisligi Boliimii, 61080-TRABZON
** Hamburg Universites, Mineraloji ve Petroloji Enstitiisii, 20146-HAMBURG/ALMANYA

OZ: Mugla (GB-Tiirkiye) kromit yataklarini olusturan krom spinel kristalleri genellikle taze
ve alterasyondan etkilenmemis olup platin grubu mineral (PGM), silikat ve BM (baz metal; Ni,
Fe, Cu) alasum, siilfid ve siilfarsenid kapanimlari igerirler. Kromititler, Cr/(Cr+Al) degerleri
(yiiksek—Al: 0.49-0.54 ve yiiksek—Cr: 0.66-0.84; ort: 0.74) ve tiim kayag platin grubu element
(PGE) bolluklar1 (61-1305 ppb; ort: 288 ppb) bakimindan genis araliklar sunarlar. Analiz
edilen kromit kristallerine gore yataklarin tamami podiform kromitit alaninda yer almakla
birlikte, bunlarin bir yitim ortaminda yay gerisi bazaltlari (yiiksek—Al kromititleri) ve boninitler
(yiiksek—Cr kromititleri) gibi degisik bilesimlerdeki ergiyiklerden kristallendigi belirlenmistir.
Kromititlerin, kondrit degerlerine oranlanmig PGE grafikleri, PPGE (Pd—grubu PGE: Rh, P,
Pd)’lere gore IPGE (Ir-grubu PGE: Os, Ir, Ru)’lerce zenginlik sunarlar (Pd/Ir = 0.02-3.60; ort:

0.28). Pt—anomalisi [Pt/Pt" = Pty / f( Rhy .Pdy) ] degerleri 0.11-3.75 (ort: 0.41) arasinda ve

PPGEW/IPGEy oranlar1 genellikle 1’in altinda olup (0.09-2.57; ort: 0.35), iist mantonun degisik
oranlardaki kismi ergimesi sonucu olusmus tipik manto kdkenli podiform kromititlerin benzer
ozelliklerini sunarlar. Platin grubu element mineralojileri laurit—erlichmanit serisi: (RuS;—
0sS,), irarsit: (Ir,Rh,Pt,Ru)SAs, kasinit: Ir,S;, Ru—~Os—Ir, Os—Ir-Ru ve Ir-Os-Ru alagimlari,
tanimlanmamis Pt-IPGE-BM, PGE (Cu,Ni,Fe), ve Ir-Ni fazlarindan olusmaktadir. Laurit—
erlichmanit serisi, Mugla kromititlerinde en sik rastlanan PGM olup genis Ru—Os degis—tokus
ozelligi gosterir (Ru#; Ru/(Ru+0s) = 0.19-0.99) ve kromit kristallenmesi siiresince sicakligin,
T °C, azalmasma bagh olarak artan siilfiir fugasitesi, f{S;), kosullarini yansitir, Kromit
kristalleri biinyesinde kapanim durumunda rastlanan PGM’lerin birgogu alterasyondan
etkilenmemis olup, kromit kristallenmesi sirasinda veya daha Once olusmus birincil fazlar
olarak temsil edilir. Buna karsilik, altere olmus kromititlerin silikat gang (Cr—klinoklor veya
serpantin) veya kromit kiriklarina yerlesmis PGM’ler magmatik olusumdan uzak 6zelliklere
sahip olup, birincil PGM’lerin hidrotermal alterasyondan etkilenerek degisime ugramalari
sonucu olugmuslardir. Bunun sonucunda, siilfiir icerigini kismen veya tamamen kaybetmeleri
ve bir miktar Ni, Fe ve/veya oksijen eklenmesi sonucu olugmug, katyon atomik oranlar laurit—
erlichmanit serisine yakin siilfiirce fakirlesmis laurit veya Ru—Os alasimlart ve IPGE—oksitler
veya hidroksitler, kromititlerin PGM parajenezlerine katilmislardir.

Anahtar Kelimeler: Mugla, ofiyolitik kromititler, platin grubu mineraller, platin grubu
elementler, siilfiir fugasitesi.

Yazarlar, Alman Akademik Degisim Servisi (DAAD) ve Karadeniz Teknik Universitesi aracthin ile
Socrates/Erasmus burslari tarafindan LU. ya saglanan finansal desteklerden dolay: tesekkiir ederler.

ABSTRACT: Chrome spinels, forming ore~bodies in the Mugla (SW-Turkey) are usually fresh
and contain inclusions of platinum~group minerals (PGM), silicates and BM (base metal; Ni,
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Fe, Cu) alloys, sulfides and sulfarsenides. The chemical composition of chromite ores is
variable in terms of Cr/(Cr+Al) (from high-Al: 0.49-0.54 to high—Cr: 0.66-0.84; avg: 0.74)
and bulk platinum-group element (PGE) contents (from 61 to 1305 ppb; avg: 288 ppb). All
chromitites plot within podiform field and interpreted to have been crystallized from melt
varying in composition from back—arc basalt (high-Al chromitite) to boninite (high—Cr
chromitite} in a suprasubduction environment. Chondrite-normalized PGE pattern of
chromitites are represented by IPGE (Ir—group PGE: Os, Ir, Ru) enrichment over PPGE (Pd-
group PGE: Rh, Pt, Pd) (Pd/Ir = 0.02-3.60; avg: 0.28) (Pd/Ir = 0.02-3.60). Pt—anomaly

[P/Pt" = Pty /1/( Rhy, .Pdy) | values of the chromitites are between 0.11 and 3.75 (avg:

0.41) and PPGENIPGEy ratios are usually below one (0.09-2.57; avg: 0.35) which are
characteristic of many mantle hosted podiform chromitites and indicate formation of chromite
from low to high degree partial melting of upper mantle. The mineralogy of platinum—group
elements comprises laurite—erlichmanite series: (RuS;-0sS,), irarsite: (Ir,Rh,Pt,Ru)SAs,
kashinite: Ir,S3 Ru-Os-Ir, Os—Ir-Ru and Ir-Os—Ru alloys, unidentified phases of Pt—IPGE-
BM, PGE (Cu,Ni,Fe); and Ir-Ni. Laurite—erlichmanite serie is by far the most abundant PGM
and show wide variation of Ru—Os substitution (Ru#; Ru/(Ru+0s) = 0.19-0.99) which indicate
increasing sulfur fugacity, f(S2), condition with decreasing temperature, T °C, during chromite
crystallization. Most of the PGMs located in the chromite core escaped from any alteration
and represent early magmatic phases formed during chromite precipitation or before. In
contrast, PGMs in silicate matrix (Cr—clinochlore or serpentine) or chromite cracks of altered
chromitite are not consistent with the magmatic origin and probably represent hydrothermal
remodification of primary PGMs. As a result, de—sulfurised laurite or Ru-Os alloys,

" stoichiometries close to those of laurite—erlichmanite, and IPGE~oxides or hydroxides were
formed as part of the PGM paragenesis in chromitites by loosing their sulfur partly or
completely and addition of some Ni, Fe and/or oxygen in mineral chemistry.

Keywords: Mugla, ophiolitic chromitites, platinum-group minerals, platinum-group elements,
sulfur fugacity

Financial supports to LU. by DAAD (German Academic Exchange Service) and Socrates/Erasmus
scholarships through Karadeniz Technical University are greatly acknowledged.
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KOP DACI (KD-TURKIYE) OFiYOLITIiK KROMITIiTLERINIiN BILESIMLERI,
PLATIN GRUBU ELEMENT (PGE) JEOKiMYALARI VE PLATIN GRUBU
MINERAL (PGM) PARAJENEZLERI: KROMITIT PETROJENEZINE KATKILARI

Chromite Composition, Platinum-Group Element (PGE) Geochemistry and Paragenesis of
Platinum—Group Minerals (PGM) in Ophiolitic Chromitites from Kop Mountain, NE-Turkey:
Contributions to Chromitite Petrogenesis

ibrahim UYSAL#*, Mahmud TARKIAN#*, M. Burhan SADIKLAR?*, Ciineyt SEN*

* Karadeniz Teknik Universitesi, Jeoloji Miihendisligi Boliimii, 61080-TRABZON/T URKIYE
*% Hamburg Universites, Mineraloji ve Petroloji Enstitiisii, 20146-HAMBURG/ALMANYA

OZ: KD-Tiirkiye’de Erzincan’dan Erzurum’a kadar uzanan ve asiri derecede serpantinlegmis
harzburjitler ile az oranda dunit ve lerzolitlerle temsil edilen Kop ultramafitleri, masif,
saginimlt ve bantli olmak iizere farkl: tiirde kromitit barindirir. Incelenen kromitit kiitlelerine
ait altere olmamis kromit kristallerinin kimyasal bilesimleri %48.53-61.93 Cr,03, %9.44—
18.92 ALOs, % 2.00-4.96 Fe, 03, %11.21-16.18 FeO %11.46-14.63 MgO ve %0.04-0.40
TiO, araligindadir. Cr# (Cr/Cr+Al) degerleri 0.64-0.81 ve Mg# Mg/(Mg+Fez+) degerleri 0.56—
0.70 arasindadir. Bazi kromitit kiitleleri asir1 derecede alterasyona ugramis olup, kromit
kimyalar1 altere olmamis kromitlere gore farkliliklar sunarlar. Bu kromitlerde Fe,Os; oramt
%15.07'lere ulagmakta ve AlLO; ve MgO oranlan swrastyla %2.70 ve %0.77’lere kadar
diismektedir. Kop kromititlerinin kristallendigi bazaltik magmanin hesaplanan ana magma
bilesimi (%10.1-13.5 Al,O3; ve FeO/MgO = 0.71-1.12) okyanus ortast sirt1 bazaltlar1 (OOSB)
tipi magmalardan ziyade, pikritik bazalt ve boninitik magmalara benzerdir. Kromititlerdeki
olivin ve spinel ikililerinden faydalanarak hesaplanan sicaklik degerleri 900-1150 °C ve
oksijen fugasitesi flog™< f(O,) -0.86 — +0.81 araligindadir.

Farkli yataklardaki toplam Platin Grubu Element (PGE) bolluklar1 87-520 ppb arasinda
degismekte olup ortalama 199 ppb civarindadir. Kondrite (CI) oranlanmis degerler, azalan
ergime sicakliklarina gore siralanmis PGE diyagraminda, hafif Ru ve Pd pozitif anomalileri
sunmakla birlikte genel negatif bir egimle karakteristiktirler. IPGE (Os, Ir, Ru) ve PPGE (Rh,
Pt, Pd) bolluklan sirastyla 0.027-0.319 x CI ve 0.003-0.138 x CI arasindadir. Kromititlerin
tim kayac toplam PGE bolluklarn ile kromit kimyalan (Cr#) arasinda herhangi bir iliski
gozlenememis olmasina ragmen, kromit kimyas1 (Cr#) ve iliskili 6rneklere ait tiim kayag Ruy#
ve Osy# degerleri arasinda sirasiyla pozitif (0.428) ve negatif (~0.544) bir iliski gézlenmistir.

Kromit kristalleri biinyesindeki birincil silikat ve Platin Grubu Mineral (PGM) kapanimlart
incelenmistir. Boyutlar1 150 um’ye ulasan olivin, amfibol, flogopit, klorit ve nadir
klinopiroksen kapanimlar: Kop kromititleri biinyesinde heterojen olarak dagilmiglardir. Birkag
garnet minerali de kuantitatif olarak analiz edilmistir. Genellikle IPGE igeren 6z—yar 6zsekilli,
tek veya c¢ok fazli PGE-siilfid veya PGE-alasim kapanimlari (<20 pm) ana PGE fazlarim
olusturur. Ofiyolitik kromititlerde pek yaygin olmayan bazi PPGE fazlari da taze kromit
kristalleri biinyesinde kapanim durumunda bulunmustur.

2-20 pm boyutlarinda, dz—yar1 dzsekilli laurit (Ru>Os>Ir)S; Kop kromititlerinde en sik
rastlanan PGM’dir. Lauritler tek veya ¢ok fazlhi kapamimlar seklinde silikat mineralleriyle
(amfibol veya Klorit), Cu—siilfid, Ni-Fe alasimi, tammlanmamis Rh~Ir-S fazi, Os—Ir alagimi ve
nabit Pt ile ¢oklu fazlar olustururlar, Bilesimleri Rugg:080.06lt002 ve Rugs2080.20lr0,15 arasinda
degisir. Tanimlanmamis Rh~Ni-S, Pd-Sb-Te ve nabit Pt ile ¢coklu faz olusturan holingvortit,

94



30. Yil Fikret Kurtman Jeoloji Sempozyumu, Selguk Univ. Jeoloji Miih. Bol. 20-23 Eyliil 2006 KONYA
30" Anniversary Fikret Kurtman Geology Symposium, Selguk Univ. Ceology Eng. Dep. 20-23 September 2006 KONYA

(Rhg 55119 44Rug 06)S 01 ASg.06, kromit kristali biinyesinde kapanim durumundadir. Os ve As’ce
zengin laurit, tammlanmamis Rh-Ir-S ve nabit Pt ile ¢oklu faz durumunda altere olmamig
kromit kristali biinyesinde gozlenmistir. Ru’ca zengin Os-Ir alagimlarina ek olarak, tek fazh
veya laurit kristalleri ile birlikte biiyiimils Os-Ir alagimlarimin  kimyasal bilesimleri
Osg.04Ir0.03RUg 03 and Osgg3lry3sRug; arasinda degisir. PGE-alagimlar: ile Ru’ca zengin laurit
kristallerinin birlikte bulunmasi, PGM kristalizasyonunun ilk safhalarinda Kop kromititlerini
olugturan magmanin kismen diisiik fS, kosullarini yansitmaktadir.

Kop kromititlerinin hesaplanan ana magma bilesimi, yiliksek—Cr (Cr#>60) ve diigiik Ti
icerikleri ile kromit kristalleri biinyesindeki birincil sulu silikat kapamimlarinin varligs,
kromititlerin muhtemelen bir yitim zonunda, yiiksek dereceli bir kismi ergime sonucunda,
uyumsuz elementlerce zenginlesmis sulu bir magmadan kristallendiginin bir kamtidur.

Son zamanlarda diger aragtirmacilar (Proenza vd., 2005, Zaccarini vd., 2005) tarafindan
yapilan c¢aligmalar, PGM’lerin diisiik sicaklik alterasyonlart sonucunda siilfiir iceriklerinin
azalmast ve baz metal takviyesi ile birincil kimyalarinin degiserek lauritlerin alasimlara veya
stlfiirce tliketilmis lauritlere doniistiiinii gOstermistir. Benzer bir laurit alterasyonu Kop
kromititlerinde de gozlenmistir. Altere olmug kromitit drneklerinde gdzlenen laurit kristalleri
alterasyondan etkilenerek siilfiir iceriklerini tamamen veya kristal yiizeyleri boyunca kismen
kaybetmistir. Bunun sonucunda Ru~Os alagimlar ve siilfiirce tiiketilmis, Ni~Fe iceren lauritler
olugmustur. Sonug olarak, refraktér IPGE minerallerinin yanisira Kop kromititlerinde gdzlenen
PPGE minerallerinin varligi, Rh, Pt ve Pd elementlerinin kromit kristalizasyonu esnasinda
tamamen ergiyik fazda kalmadiklanini ve IPGE iceren minerallerle birlikte veya onlardan
hemen sonra kristallendiklerini yansitmaktadir.

Anahtar Kelimeler: Kop Daglari, ofiyolitik kromititler, laurit, Pd grubu PGE minerallesmesi,
silikat kapanimlart.

Yazarlar, Alman Akademik Degi,sim' Servisi (DAAD) ve Karadeniz Teknik Universitesi aracili ile
Socrates/Erasmus burslari tarafindan LU.’ya saglanan finansal desteklerden dolayy tesekkiir ederler.

ABSTRACT: Different types of chromitites including massive, disseminated and banded
textures are present in the Kop ultramafic rocks which extend from Erzincan to Erzurum in
NE-Turkey and consist mainly of highly serpentinized harzburgite and limited dunite and
lherzolite. The chemical composition of unaltered chromite from the deposits investigated
varies in the range 48.53-61.93 wt% Cr,0;, 9.44-18.92 wt% AlLO;, 2.00-4.96 wt% Fe,0;,
11.21-16.18 FeO, 11.46-14.63 wt% MgO, and 0.04-0.40 wt% TiO,. Cr# (Cr/Cr+Al) varies
from 0.64 to 0.81 and Mg# (Mg/Mg+Fe**) from 0.56 to 0.70. Some samples are highly altered
and composition of chromite differs from those of fresh samples. For example the Fe,0;
content increase up to 15.07 wt% and, AL,O; and MgO content decrease down to 2.70 and 0.77
wit%, respectively. Calculated parental compositions of melts (10.1-13.5 wt% AlLO; and
FeO/MgQO ratio of 0.71-1.12) from which the Kop chromitites precipitated are very similar to
picritic basalt and boninite in distinct contrast to mid ocean ridge baslts (MORB) type magma.
Temperature and flog™2 f(0,) estimations on the basis of olivine—spinel composition for
chromitites give 900-1150 °C and —-0.86 — +0.81, respectively. Total contents of platinum—
group elements (PGE) in different deposits range from 87 to 520 ppb, with an average of 199
ppb. Chondrite (Cl)-normalized values show negatively sloped PGE patterns with slight
positive Ru and Pd anomaly. IPGE (Os, Ir, Ru) and PPGE (Rh, Pt, Pd) abundances range
between 0.027 — 0.319 x Cl and, 0.003 — 0.138 x Cl, respectively. Although there is no
correlation between chromite composition (Cr#) and bulk rock total PGE concentration,
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positive and negative correlations were observed between Cr# and, whole rock Ruy# (0.428),
and whole rock Osp# (-0.544) of chromitites.

Primary solid inclusions of silicates and platinum—group minerals (PGM) in chromite have
been studied. Silicate inclusions, up to 150 Ulm, consist of olivine, amphibole, phlogopite,
chlorite and rare clinopyroxene randomly distributed within the Kop chromitites. A few grains
of garnet were also identified by microprobe analyses. Mostly IPGE dominated euhedral to
subhedral single and composite PGM inclusions (up to 20 Um) of sulphides and alloys are the
main component of PGE phases in chromite. Some PPGE phases were also found as inclusions
in unaltered chromite which is uncommon for the ophiolitic chromitites. Euhedral to subhedral
laurite, (Ru>O0s>1r)S,, in the size of 2-20 pm are the most abundant PGM detected in the Kop
chromitites. They formed as single or poly-phase inclusions with silicate (amphibole and
chlorite), Cu—sulphide, Ni-Fe alloy, unidentified Rh—Ir-S, Os-Ir alloy and native Pt. Their
compositions range between Rup 9;05006lr002 and RuggOsg20lrg 5. One grain of euhedral
hollingworthite, (Rhys,Irg44R10.06)S1.01AS0.96 was observed as main component of poly—-phase
inclusion of unidentified Rh—Ni-S, Pd—Sb—Te and native Pt in fresh chromite. An unidentified
Rh—Ir-S phase and native Pt intergrown with Os and As—rich laurite were found within
unaltered chromite. In addition to a single grain of Ru-rich Os-Ir alloy, single or poly—phase
Os—Ir alloys intergrown with laurite have the composition between OsgodryosRuge; and
Osps3lro3sRug gz Stabilization of PGE alloys and Ru-rich laurite during the early stage of
PGM crystallization in Kop chromitites should be explained by relatively low fS, conditions of
the melt during the chromite precipitation.

Calculated composition of parental melts, high—Cr content (Cr#>0.60) and low Ti values of
chromites with presence of primary hydrosilicates inclusions in chromite suggest that chromite
crystallized from the hydrous melt, enriched in incompatible elements, formed as a result of
high degree partial melting of upper mantle, probably in supra—subduction setting.

Recent studies by other authors (Proenza et al., 2005, Zaccarini et al., 2005) show clear
evidence for the low temperature in situ alteration and modification of PGM by loss of S and
addition of base metals leading to the transformation of laurites to alloys or S depleted
laurites. Similar alteration of laurite grains were observed in some chromitite samples from
Kop. Laurites from the altered chromitites are affected by low temperature alteration by
loosing their sulphur completely or partly along the rim of the grains. Consequently, Ru—Os
alloys and S depleted, Ni~-Fe-bearing laurites were formed. As a conclusion, the presence of
PPGE dominated PGMs in addition to the refractory IPGE minerals in Kop chromitites
reflects that Rh, Pt and Pd were also crystallized together or after IPGE bearing PGMs and
were not completely fractionated before and during the chromite crystallization.

Keywords: Kop Mountains, ophiolitic chromitites, laurite, Pd group PGE mineralization,
silicate inclusions.

Financial supports to L.U. by DAAD (German Academic Exchange Service) and Socrates/Erasmus
scholarships through Karadeniz Technical University are greatly acknowledged.
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MADEN iSLETMELERINDE JEOLOJi BiLGISININ MUHENDISLIK
PROBLEMLERINE ETKiSi

The Effect of Geological Data on The Engineering Problems
Omer AKINCI

Siileyman Demirel Univ. Jeoloji Miih. Bél., 32260-ISPARTA, oakinci@mmf.sdu.edu.tr

OZ: : Maden isletmeciligi gok degisik jeolojik ortamlarda yapilabilmekte ve her giin olumlu
veya olumsuz yeni bir gelisme giindeme gelmektedir. Bir¢ok isletmenin verimsiz iiretim
yapmasinda, zenginlestirme tesislerinin kapanmasinda geg¢miste yapilan sagliksiz jeolojik
caligsmalarin payr bilyiiktlir. Maden isletmeciligi cevre kirliliginin onde gelen nedenleri
arasinda sayilmaktadir, ancak verilen orneklerde bunun dogru olmadifi ortaya konmustur,
Jeoteknik calismalarin yetersiz kalmasi agik isletmelerde dekapaj sorunu fazladan maliyet
yaratmakta jeoloji bilgisinin plaser yataklar da dahil olmak iizere, maden iiretim tekniklerini
hangi oranda etkiledigi, yanlig yapilan tenor-yogunluk, hesaplarinin, maden ekonomisi iizerine
olumsuz etkileri, cevher parajenezinin iyi saptanmamasinin zenginlestirme dizaynina etkileri
ve siyaniir liginin altin iiretiminde yarattii sorunlar ve sonuglari bu ¢aliymada 6rnekleriyle
tartigitmaktadir.

Anahtar Kelimeler: Madencilik yontemleri, Cevher iiretimi ve zenginlestirme problemleri,
Jeolojik bilgi

ABSTRACT: Modern mining works are being conducted at different environments and
positive or negative new developments are brought into attention of the earth scientlsts or
mining engineers. Careless geological works made at the past play an important role on the
closure of ore dressing plants and unproductive mineral exploitation.It is a widely accepted
idea that the mining cause environmental pollution however it is shown that this is not % 100
true.Uncomplete geotechnical works lead to the stripping problems and high costs in open pit
mining; including the placer deposits. In this work, how much lithological and geological
knowledge effect the ore production methods; that of ore paragenesis on the ore dressing plant
designs, the effects of wrong density and grade estimations on the mining eceonomics and
finally effects of cyanide leach problems arising from the gold beneficiation have been
discussed with various examples given.

Keywords: Mining Methods, Ore Production and Dressing Problems, Geological information
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YiL

ISTALA MASIF SULFIT MADENI’NIN (TORUL-GUMUSHANE) MINERAL
KiMYASI VE JEOKIMYASAL OZELLIKLERI

Mineral Chemistry and Geochemical Properties of Massive Sulphide Type Istala Mine (Torul-
Giimiishane)

Yilmaz Demir*, M. Burhan SADIKLAR**, ibrahim UYSAL#*#*ve Mithat VICIL**

*Karadeniz Teknik Univ., Jeol. Miih. BoL., 29000-GUMUSHANE
**Karadeniz Teknik Univ., Jeol. Miih. B6l., 61080-TRABZON

OZ: Istala masif siilfit madeni, Torul’un 10 km KD’sunda, dasit, dasitik tiif, aglomera ve
kiregtas1 mercekleri igeren Geg Kretase yasl, “Alt Asitik Seri’nin iist seviyelerinde olugmugtur.
Cevherde 5 farkh mineral olusum evresi 86z konusudur; bunlar olusum sirasina gore: 1- pirit,
kalkopirit, gri cevher (fahlerz); 2- sfalerit, kalkopirit; 3- kalkopirit, sfalerit, gri cevher; 4- galen;
5- kalkopirit, bornit, gri cevher, fraybergit ve galen seklindedir. Ikincil olarak gozlenen
kovelin, kalkozin, dijenit bu minerallere eslik eder. Gang mineralleri olarak, barit ve daha az
oranda kuvars bulunmaktadir.

Toplam cevher analizlerine gore cevherde % 7.50-23.12 Pb; % 8.54-31.36 Zn; % 1.45-7.89 Cu;
27-17563 ppm As; 60-22382 ppm Sb; 654-3122 ppm Cd; 102-810 ppm Ag ve 0.17-2.97 ppm
Au tespit edilmigtir. Mineral kimyasi analizlerine gore mineral formiilleri gri cevher igin
(Cuo 83.10.09A80.03-0.07)10(Zn 1 83.2.18F€0.033Cd0.02-0.12)2(AS0 51-4.045b0-3.82)4(S 12.57-13.05), sfaleritler igin
(Zng.97.1.0150.96-0.99)s galenler igin (Pbogs 1.01C0.0.17513.18-13.64) seklinde hesaplanmustur.

Incelenen parlak kesitlerde Au ve Ag ¢ogunlukla gang minerali i¢inde 1-10 pm boyutunda
saginim halinde ve daha sonradan gelisen kiriklar boyunca goriiliirken, Ag ayrica bornit, gri
cevher, fraybergit, kovelin, kalkozin, dijenit minerallerinin biinyesinde de bulunmaktadir. Gri
cevher ve bornitlerin Ag icerikleri olduke¢a yiiksektir. Gri cevherde Ag ve Sb daima pozitif
iligkilidir. Bu durum gri cevherin Ag iceriginin, Sb oranina bagli olarak kristal sistemi
tarafindan kontrol edildigi gostermektedir.

Stvi kapanim deneylerine gore cevherin homojenlesme sicaklign 100-230 °C arasinda
olgiilmiigtir. Bu diisiik sicaklik degerleri, sfalerit ve galenlerle birlikte dengede olan gri
cevherin mineral kimyasina bagh olarak hesaplanan sicaklik degerleriyle uyumludur. Ote
yandan sfaleritlerin Fe iceriginin oldukga diisiik olusu, kalkopirit ve galenlerde hemen hemen
hic Ag bulunmamasi gibi nedenler cevherin olduk¢a diisiik sicakliklarda olugtugunu
gOstermektedir. Mineral kimyast ve sivi kapanim deneyleri sonucu Olgiilen diisiik
homojenlesme sicakhgi, Walker, vd.’ne (1974) gore, deniz tabanina ulasan hidrotermal
¢ozeltilerin deniz suyu ile temast sonucu hizh bir sekilde sogumastyla agiklanabilir.

Anahtar Kelimeler: Istala Madeni, Masif Siilfit, Mineral Kimyasi,Mineral Parajenezi, Stvi
Kapanim
Bu calisma, KTU Bilimsel Arastirma Projeleri Birimi tarafindan maddi olarak desteklenmistir.

ABSTRACT: Istale massive sulfide mine is located in the upper part of the “Lower Acidic
Sequence” which is composed of “Late Cretaceous”dacite, dacitic tuff, sandstone, aglomera
and limestone lenses, at the 10 km NE of Torul. Paragenetic studies identify five stages of
mineralization characterized by 1- pyrite, chalcopyrite, grayish ore (fahlore); 2- sphalerite,
chalcopyrite; 3- chalcopyrite, sphalerite, grayish ore; 4- galena; 5- chalcopyrite, bornite,
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grayish ore, fraybergite and galena. Covellite, chalcocite and digenite occur as secondary
minerals. Barite and less amount of quartz occur as gangue minerals.

Representative samples from Istala mine contain 7.50-23.12 % Pb, 8.54-31.36 % Zn, 1.45-7.89
% Cu, 27-17563 ppm As, 60-22382 ppm Sb, 654-3122 ppm Cd, 102-810 ppm Ag and 0.17-2.97
ppm Au. Mineral formulas were calculated as (Cllg'gj.Io.ogAgg.03.007)10(2}’11‘33_2.18F€0_0.33Cd0.02_
0.12)2(AS0.51.4.045b0.3.82)4S12.57.13.05 for grayish ore, (Zny7.1.015096.0.99) for sphalerite and (Pbggs.
101CUo.0,17513,18.13,64) for galena.

Au and Ag minerals, less than 10 um in size, mostly disseminated in gangue minerals and
along the small cracks occured after deposition. Ag is also present in bornite, grayish ore,
covellite, chalcocite, digenite and bornite as minor amount. Grayish ore and fraybergite
contain high amount of silver. Ag and Sb are always positively correlated in grayish ore. Ag in
grayish ore mostly controlled by crystallographic effect to accommodate more silver with
higher antimonite content.

Homogenization temperature of ore is measured between 100-230 °C by fluid inclusion studies.
These low mineralization temperature values are competable with temperature calculation
from mineral chemistry of grayish ore that is in contact with sphalerite and galena. On the
other hand, sphalerite with very low Fe content and almost silver free character of
chalcopyrite and galena support the low mineralization temperatures of ore. Low
mineralization temperature can be explained by mixing of sea water with hydrothermal

solutions, which causes simultaneous temperature decrease in the ore forming environment
(Walker et al., 1974).

Keywords: Istala Mine, Massive Sulphide, Mineral Chemistry, Mineral Paragenesis, Fluid
Inclusion

This study was financially supported by KTU Scientific Research Projects
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SIVRIHISAR-ESKISEHIR YORESINDE BULUNAN FARKLI KRiSTAL
SEKILLERINE SAHIP JIPS OLUSUMLARININ MINERALOJIK VE KIMYASAL
OZELLIKLERIi

Mineralogical and Chemical Properties of the Various Types of Gypsum Occurrences at
Sivrihisar (Eskisehir, Turkey)

Tillay ALTAY*, Muazzez CELIK KARAKAYA* ve Yavuz ERKAN**

*Selcuk Universitesi, Miihendislik Mimarlik Fakiiltesi, Jeoloji Miih., 42031 KONYA,
**Hacettepe Universitesi, Miihendislik Fakiiltesi, Jeoloji Miih., 06800 ANKARA

OZ: Cahsma alam Orta Anadolu’da Sivrihisar’in (Eskisehir) giineydogusunda yer alir.
Inceleme alaninda detritik, killi, dolomitik, tiiflii, evaporitik ve silisli kayaglardan olusan
Neojen sedimanlar, Paleozoyik metamorfiklerini ve Mesozoyik ofiyolitik kayaclar: iizerlerler.
Neojen golsel sedimanlar sirast ile Ilyaspasa, Sakarya ve Kepen formasyonlarindan olugur.
Sakarya formasyonu dolomitle iliskili jips, sepiyolitli dolomit, kalsit ve paligorskit icermekte
olup; jips olusumlari mineralojik ozelliklerine bagli olarak siniflandirilmistir; (1) dolomitli
jipsler (boyutlar1 iist seviyelere dogru artmakta, kil-kum boyu, beyaz, merceksi ve diskoyidal),
(2) catlak dolgusu seklinde gelisen kovucu biiylimeli jipsler (merceksi, kirlangi¢ kuyrugu, giil
sekilli, bal rengi, kahve, yesil ve renksiz). Uste dogru jips seviyelerinin dolomit igerigi azalir,
ozellikle jipsge zenginlesir, en Ust seviyeler ise kalsitce zengindir.

X-1gnlart verilerine gore jips kristalleri arasinda mineralojik farklilik bulunmustur. 1. tip
jipslerin dgyo degeri 7.56 A, buna karsin 2. tipinki 7.62 A bulunmustur. Tiim ince-kesitler
baglica dolomit, jips, kalsit, yerel olarak sepiyolit ve nadir olarak paligorskit, simektit, illit ve
klorit igerir. Ana siilfat minerali jips iken, dolomit ve daha az olarak kalsit ana karbonat
mineralleridir. pH Ol¢iimlerine, mineralojik ve kimyasal analizlere baglh olarak c¢alisma
alaninda tath su, zayif alkalin ve alkalin kosullarin etkili oldugu belirlenmistir. Dolomitler
genelde diisiik-Ca dolomittir, Kesitlerin TRTE (V, Cr, Co, Ni, Cu and Zn) iceriklerinde 6nemli
bir farkliik bulunmamigtir. Kimyasal analizlere gore jips kristallerinde en fazla bulunan iz
elementler Sr, Ba, U, Cs, Rb, V ve Zr dur. 1. tip jips 6rneklerinin 6zellikle Sr ve bunun yaninda
Cs ve U icerikleri 2. tipden daha yiiksektir. Jips igerigi ve toplam S arasinda kuvvetli bir pozitif
korelasyon bulunmustur. CaO/SO;> oranlari tiim jips tiirlerinde genellikle ayni; 1. tip jips
olusumlarimin SO;” igerikleri 2. tipten daha diisiik bulunmustur. Gil sekilli ve kirlangic
kuyrugu sekilli jpslerle birlikte bulunan dolomitler 6z sekilsizken merceksi-diskoyidal sekilli
jipslerle bulunan dolomitler &zsekillidir. Bu durum, 1. tip jipslerindeki Mg igeriginin 2. tip
jipslerinden daha yiiksek olmasindan kaynaklanmaktadir.

Anahtar kelimeler: XRD, ince-kesit, kimyasal analiz, jips, dolomit, gblsel, Tiirkiye.

ABSTRACT: The study area is located in central Anatolia, southeast of the town of Sivrihisar
(Eskisehir), Turkey. Neogene sediments, comprising clastic, clayey, dolomitic, tuffitic,
evaporitic and silicified rocks, overlie Paleozoic metamorphic and Mesozoic ophiolitic rocks.
The Neogene lacustrine sediments, in ascending order, have been named as llyaspasa, Sakarya
and Kepen formations. The Sakarya formation consists of gypsum associated with dolomite,
dolomite-bearing sepiolite and calcite and, in places, palygorskite. In this formation, gypsum
occurrences are classified according to their mineralogical features, namely: (1) dolomite-
bearing gypsum (clay- to sand-sized, white, lenticular and discoidal crystals, wherein the
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gypsum crystal size is coarser in the upper than in the lower levels); (2) displacively grown
gypsum that developed as fracture fillings (lenticular, swallow-tail and rosette-shaped, honey-
brown, green, and colorless gypsum crystals). The upper gypsum levels are sparsely dolomitic,
especially gypsum-rich, and become calcite-rich in the uppermost layers.

Based on X-ray powder diffraction data, a mineralogical difference was found between the
gypsum crystals. The doy value of type 1 gypsum was determined to be 7.56 A®, whereas 7.62
A’ for that of type 2. The mineralogical associations of all thin-sections comprise mainly
dolomite, gypsum, calcite, locally sepiolite, and in a few cases, palygorskite, smectite, illite and
chlorite. ' ‘

Dolomite and, to a lesser extent, calcite are the main carbonate minerals in all thin-sections,
while gypsum is the main sulfate mineral. Based on pH, mineralogic and chemical analysis, the
study area has been influenced by freshwater, weak alkaline and alkaline conditions. The
dolomites are generally low-Ca dolomites. No significant differences were found in TRTE
contents of (V, Cr, Co, Ni, Cu and Zn) the sections. Chemical analyses show that Sr, Ba, U, Cs,
Rb, V and Zr are the most abundant trace elements in the gypsum crystals. In particular the Sr
and, to a lesser extent, the Cs and U contents of the type-1 gypsum are higher than those of
type 2. There is a strongly positive correlation between gypsum content and total S. Ca0/505*
ratio was found to be generally the same in all types of gypsum. The SO;* contents of type-1
gypsum occurrences are found to be lower than in type-2 occurrences. The crystal habits of
dolomite are euhedral in the lenticular-discoidal gypsums, while in the rosette-shaped and
swallow-tail gypsums they are anhedral, indicating that the Mg contents of type-1 gypsums are
higher than those of type-2 gypsums.

Key words: XRD, thin-section, chemical analyses, gypsum, dolomite, lacustrine, Turkey.
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ILGIN (KONYA) HAVZASI LINYITLERININ JEOKRONOLOJIK, STRATIGRAFIK
VE ORGANO-PETROGRAFIK OZELLIKLERI

Geochronological, Stratigraphic and Organo-Petrographic Features of ligin (Konya) Basin
Coals

ilker SENGULER* ve Gercek SARAC**

*MTA Genel Miidiirliigii Enerji Dairesi 06520 ANKARA
**MTA Genel Miidiirliigii Tabiat Tarihi Miizesi 06520 ANKARA

OZ: Tlgin havzasinin da iginde yer aldig1 Afyon-Aksehir grabeni, linyit potansiyeli bakimindan
onemli bir havza olup Erken Miyosen’ den Erken Pleyistosen’ e kadar uzanan zaman
arahginda olugmus linyit yataklarina sahiptir. Aksehir-Afyon Grabeninde iki ana istif
bulunmaktadir (Kogyigit ve dig. 2000). Her ikisi de akarsu ve gol ¢okellerinden olugmakta ve
linyit icermektedir. Altta yer alan Erken-erken Ge¢ Miyosen cokelleri 300-500 m kalinlikta
olup kivrimli ve kirikhidir. Ustte yer alan gec Geg Miyosen-Pliyosen ve Erken Pleyistosen yagl
¢okeller ise 600-700 m kalinliktadir ve yatay - yataya yakin katmanlhidir (Senel ve dig. 2006).

Acik isletme yapilan Ilgin-Haremi (Golyaka) sahasi, 10-12 m ye ulasan kalin bir linyit
damarina sahiptir. Ana linyit daman istifin tabaninda agik renkli killer iizerinde yer alir. Bu
damar tizerinde yer alan birkag ince linyit seviyesi ise ekonomik 6neme sahip degildir. Isletme
alanindaki golsel ¢okel istifin kalinligt toplam 60 m civarindadir. Genellikle golsel
kirntililardan olusan istif icerisinde iki farkli seviyede tiif bantlar1 gzlenmektedir. Istifin en
iist seviyelerini ise 5-6 m kalinlik sunan sari renkli cakiltasi ve camurtagt ardigim
olusturmaktadir.

Iigin-Haremi (Golyaka) giineyinde Kurugdl’ de 180 m derinlikte yer alan ve varhgi sondajlar
ile belirlenmis olan linyitler, Haremi linyitleri ile ayn: yastadir. Bu durum bélgenin jeodinamik
evrimi ile de ortiismektedir.

Iigin-Haremi (Gélyaka) linyitleri Erken Miyosen’ de (MN2 zonu, yaklasik 22 my &nce) yorede
tropikal bir iklimin yan1 sira yiiksek gévdeli agaglar barindiran bir orman varlifin1 6ngérmekte
ve linyitler i¢inde bulunan zengin kiiclik memeli hayvan fosilleri arasinda ugan sincaplarin
(Spermophilinus) ve biiyitk memeli hayvanlardan Tapir’ lerin (Protapirus?) ve biota olarak da
cok iri yiiksek gvdeli aaglarin (silislesmis) bulunmasi bu 6ngoriiyii desteklemektedir.

Ilgin-Haremi (Golyaka) linyitlerinde magnetostratigrafi (kutup terslenmeleri) ¢alismalar ile
elde edilen sonuglar da kiigiik memeli fosillere dayali yaslandirmay: desteklemektedir.
Sahadaki 60 m lik istifin yaklagik 1 milyon yilda olustugu sedimantasyon hiz: ile belirlenmisg
olup tiim bu galigmalardan elde edilen sonuglarin Ilgin havzasinin giiniimiizdeki tektono-
stratigrafik konumu ile 6rtiistiigti gézlenmektedir.

Ilgin havzasinda ¢okelen Orta Miyosen yaslt linyitler ince damarlar niteliginde olup, havzanin
giineyinde Asagigigil yoresinde yiizlekler vermekte ve galeriler ile kiiciik olgekte
isletilmektedir. Asagicigil bolgesinde golsel istifin lizerinde gri, sar1 ve kirmizi renklerin baskin
oldugu ¢akiltagt ve gamurtagindan olusan Geg¢ Miyosen’e ait golsel-akarsu ortamina iliskin bir
fasiyes yer almaktadir,

Ince linyit bantlari igeren sig bataklikta olusan erken Erken Pliyosen-ge¢ Erken Pliyosen
(MN14-15 zonlari, yaklasik 5-4 my once) golsel-akarsu ortam ¢okelleri Argithan: ve Ozliice
yoresinde yiizlekler vermektedir (Sarag 2003).
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Havzanin en geng linyitleri Haremi (G6lyaka) giineyindeki Dursunlu linyitleridir. Bu linyitler
ylizeyden 25 m derinde olup toplam kalinli@: 7 m ye ulagan iki damardan olugmaktadir.
fcerdigi zengin paleomemeli fauna arasinda Hippopotamlarin bulunmasi, radyometrik ve
magnetostratigrafik olarak 780 000 yil 6ncesine ait oldugunu &ngérmektedir. Bu veriler
Dursunlu linyitlerinin buzul arasi bir donemde en azindan yan tropikal bir iklim kosulunda
olugtugu Ongoriisiinii destekler. Ayrica bu linyitler, Anadolu’ nun ilk sakinleri olan Homo
erectus’ larin kuvarsit ve sileksitten olusan tag aletlerini de barindirmast agisindan dikkatleri
tizerinde toplamaktadir.

Tlgin havzasinda Haremi (Golyaka), Kurugdl, Asagicigil ve Dursunlu linyitlerinin sicak ve
nemli iklim kosullarinda olustugu disiiniilmektedir. Kalorifik degerlerinde farkliliklar olmakla
beraber linyitler benzer ozelliklerdedir. S6z konusu linyitlerin baskin maseral grubu hiiminit
olup baskin maserali gelinittir. Gelinit, biyokimyasal olarak tamamen jellesmis bitki
dokularindan, jellesmis hiimik pargaciklarindan ya da 6nceki bosluklara yerlesmis kolloidal
¢ozeltilerden kaynaklanan saf hiimik jellerden olusmaktadir.

Vitrinit yansima degerlerine gore havza komiirleri, linyit (ASTM) ve kahverengi komiir (DIN)
olarak siniflandirilabilir. Doku koruma indeksi (TPI) ile jellesme indeksi de (GI) bu kémiirlerin
limnik bir ortamda ¢6kelmis oldugu goriisiinii destekler.
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ABSTRACT: The Aksehir-Afyon Graben, which also includes the Ilgin Basin, has a rich
lignite potential at present as well as future. It has rich lignite beds from Early Miocene to
Early Pleistocene. The Aksehir-Afyon Graben has two main sequences (Kogyigit et al. 2000).
Both of them are composed of fluvial and lacustrine deposits and contain coal. The Early-early
Late Miocene deposits are 300-500 m thick, and folded and fractured. The upper late Late
Miocene-Pliocene and Early Pleistocene deposits are 600-700 m thick, and horizontal to
subhorizontal (Senel et al. 2006).

Open-pit mined the ligin-Haremi lignites have a thick lignite bed reaching 10 to 12 m
thickness. At the base lignites overlay light-colored clays. Whereas there are some thin layers
over the main lignite bed, those are not economical. Total thickness of the lacustrine sequence
on the mine area is roughly 60 m. The sequence, which is composed of thin lacustrine deposits,
also contains two levels of thin tuff layers. At the top there are yellow conglomerates and
mudstones reaching 5 to 6 m.

180 m below the dried lake of ligin-Golyaka there are lignite beds, proved by drills, are
contemporaneous with mined Haremi lignites, and this corresponds to geodynamic evolution of
the region.

The Ilgin lignites suggest that a tropical-subtropical climate dominate in the region during
Early Miocene (MNZ Zone, c. 22 my ago) and a forest of tall-trees. That the presence of rich
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small mammal fauna containing flying squirrels (Peteurista) and big mammal fauna including
tapirs (Para- or Prototapirus?) and silicified many tall trees supports this assumption.

The results of magnetostratigraphic studies (polar reversals) conducted on the ligin lignites
support this dating based on small mammal fossil fauna. Besides this, formation of 60-m
sequence, i.e. sedimentation rate, is about 1 million year.

Middle Miocene aged lignites on the basin are composed of thin layers, and these crop out
around Asagicil and mined as galleries. Above the Asagicil lacustrine sequence, there is a
limnic-fluvial facies of Late Miocene containing gray, yellow and red colored conglomerates
and mudstones.

Outcropped around Argithant and Ozliice, lacustrine-fluvial deposits are thin lignite layers
and shallow marsh products. This facies of the marsh deposits is early Early Pliocene — late
Early Pliocene (MN 14-15 zones, ¢. 5-4 my ago) (Sarag 2003).

The youngest lignite beds on the basin are the Dursunlu lignites. These lignites are 225 m
below the plain and consist of 2 lignite beds reaching to 7 m total thickness. That the presence
of rich paleomammal fauna including hippopotami (Hippopotamus) confirms the lignites at
least are formed in a subtropical climate during an interglacial period. These lignites have an
radiometric and magnetostratigraphic age of 780 000 years. In addition, these lignites contain
stone tools made of quartzite and flintstone used by Homo erectus as the first dwellers of
Anatolia, so it is striking in the science related to other disciplines.

That it is considered Haremi (Gélyaka), Kurugol, Asagicigil and Dursunlu lignites are
deposited under humid conditions in the llgin Basin. Lignites display great similarity although
their calorific values have varied. The dominant maceral group of the lignites is humite and its
dominant maceral is gelinite. The gelinites of coals are composed of either biochemically
totally gelified plant tissues and gelified humic detrius, or pure humic gels derivied from
colloidal solutions entered former voids.

In terms of the vitrinite reflection values, the coals can be classified as lignite (ASTM) and
brown coal (DIN) in rank. The TPI (Tissue Preservation Index) and GI (Gelification Index)
point out that the studied coals were deposited in limnic environment.
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BUYUK YAYLA OBSiDIYENLERININ MiNERAL PARAJENEZI VE MINERAL
KiMYASI (iKiZDERE-RiZE/KD-TURKIYE)

Mineral Paragenesis and Chemistry of Biiyiik Yayla Obsidians (Ikizdere-Rize/NE-Turkey)
*Ayla HANEDAN NAR ve M. Burhan Sadiklar**

*MTA Dogu Karadeniz Bélge Miidiirliigii, TRABZON. hanedan@ktu.edu.tr
**Karadeniz Teknik Univ. Jeoloji Miihendisligi Boliimii, TRABZON, sadiklar@ktu.edu.tr

0Z: Calisma konusu Biiyik Yayld Obsidiyenleri (BYO), Ikizdere-Rize’nin 10 km
kuzeydogusunda, yaklagtk 8 km*lik bir alami kaplarlar. Pliyosen-Pleyistosen (1.73 + 0.10 ve
1.93 + 0.15 My) yagint veren BYO’leri, calisma alanindaki magmatitlerin en son iirliniinii
temsil ederler.

Arazinin goriiniir temelini Ikizdere Granitoyidi tarafindan kesilen Geg Kretase yash bazalt,
andezit ve bunlarin piroklastlar: olugturur. Granitoyidlerin iizerine uyumsuz olarak sirasiyla
bazanit, trakiandezit, felzit ve obsidiyenler gelmektedir. Riyolitik volkanizmanin ilk {iriinii olan
felzitler, fazla kalin olmayan bir felzit-obsidiyen ardalanmast iizerinden, yerlerini obsidiyenlere
terk ederler.

S6z konusu obsidiyenlerde camsi, camst porfirik ve akma banti dokulari goriiliir. Mineral
icerigi feldispat, biyotit, piroksen, spinel (magnetit, ilmenit, hematit, ulvospinel vs); aksesuar
mineraller ise apatit, zirkon, kuvars ve nadiren de kalkopirit, pirit ve anhidrittir. Ozellikle
feldispat, kuvars, Fe-Ti-oksitler ve biyotit basta olmak iizere, kristalli fazlari kalinti ve
birinciller (otojen) olarak siniflandirmak olasidir; kalintilar daha iridirler.

BYO’nin ana oksit %-degerleri: SiO;, 74.95-75.82; TiO,, 0.09-0.17; AlLOs;, 13.45-14.09;
Fe,03, 0.83-1.41; MnO, 0.04-0.06; MgO, 0.04-0.15; Ca0O, 0.84-0.92; Na,0O, 3.86-4.09; KO,
4.56-4.91; P,0s, 0.01-0.09 ve (SO3)*, 0.01-0.09; iz element degerleri ise (ppm cinsinden)
Rb,184-132; Ba, 590-144; Th, 19-16; U, 14-8; Nb, 31-27; Zr, 171-86; Y, 15-13; Pb, 39-32; Co,
5-1; Ni, >1; Sr, 154-60; Cr, 27-10; Zn, 49-31 araliklarinda degisim gostermektedir. Bu
degerlere gore, incelenen obsidiyenler kalkalkalin, peralimin ve yiiksek-K’'lu riyolit
bilesimindedirler.

BYO’lerinin feldispatlart, elde edilen mikrokimyasal analiz verilerine gore, oligoklas cinsi
plajiyoklaslardan ve K-feldispatlari ise, Na-albitten sanidine kadar degisim gosteren alkali
feldspatlardan olusmaktadir. CoZunlugu ojit bilesiminde olan klinopiroksenlerin ¢ok azi
diyopsit ve salit; ortopiroksenler ise enstatit bilesimindedir. Biyotitler, flogopit-anit ug {iyeleri
arasinda bir bilesime sahiptir. Spinellerin biiyik ¢ogunlugu magnetit-ulvospinel ug tiyeleri
arasinda genis bir alanda dagilim gostermektedir. Bir kismi ilmenit-hematit kati ergiyigi
arasinda, daha ¢ok ilmenit ucuna yakin bilesimlerde kristallenmigken, ¢ok azi, ortalama %96
TiO; igerigi ile, rutili vermektedir.

Anahtar Kelimeler: Biiyiik Yayla, Obsidian, Felzit, Mineral Kimyas:.

ABSTRACT: Biiyiik Yayla Obsidians (BYO) located at 10 km northeast of Ikizdere-Rize and
outcrops about 8 km’. Pliosen-Pleistosen (1.73 % 0.10 and 1.93 + 0.15 Ma) age BYO
represents the latest product of magmatic rocks of the study area. Late Cretaceous age basalt,
andesite and their pyroclasts, cut by Ikizdere Granitoides, form the basement of the field.
Granitoide is overlain discordantly by basanite, trachyandesite, felsite and obsidians. Felsite,
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the first product of rhyolitic volcanism, is grade into obsidians over the felsite-obsidians
alternations which are not very thick.

Vitric, vitro-porphyric and flow banding textures are seen in obsidians. Mineral paragenesis is
composed of feldspar, biotite, pyroxene, spinel (magnetite, ilmenite, hematite, ulvospinel etc)
with accessory phases of apatite, zircon, quartz and rare chalcopyrite, pyrite and anhydrite.
Crystal phases, especially feldspar, quartz, Fe-Ti oxides and biotite can be classified as restite
and otogen; restites are coarser in size. Major oxides of BYO are (% values): SiO,: 74.95-
75.82, TiO,: 0.09-0.17, ALOj: 13.45-14.09, Fe;0;5: 0.83-1.41, MnO: 0.04-0.06, MgO: 0.04-
0.15, CaO: 0.84-0.92, Na,O: 3.86-4.09, K,0: 4.56-4.91, P,0s: 0.01-0.09 and (SO3)*: 0.01-
0.09, and trace elements (all in ppm) Rb.: 184-132; Ba.: 590-144; Th: 19-16; U: 14-8; Nb: 31-
27; Zr: 171-86; Y: 15-13; Pb: 39-32; Co: 5-1; Nizl; Sr: 154-60; Cr: 27-10; Zn: 49-31.
According to these values, BYO are calcalkaline, peralumina and high-K rhyolite
compositions.

Feldspar in BYO is classified as oligoclase and K-feldspar as Na-albite to sanidine on the
basis of mineral chemistry analyses, Most of the clinopyroxenes are augite with lesser diopside
and salite and orthopyroxene is enstatite in composition. Biotites are range between
phlogopite-annite end-members. Most of the spinel is magnetite-ulvospinel in composition and
some ilmenite-hematite solid solutions; mostly close to the ilmenite end-members are present.
Very less rutile, with average TiO; content of 96 wt %, is also occur.

Keywords: Biiyiik Yayla, Obsidian, Felsite, Mineral Chemistry.
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KUZEY ANADOLU’DAKi EOSEN YASLI LINYiT KOMURLERININ ORGANIK
JEOKIMYASAL OZELLIKLERI/K-TURKIYE

Organic Geochemical Characteristics of Eocene Lignite Coals in Northern Anqtolia/N‘—.TLgr_ke}‘ '
Fatma HOS CEBI ve Sadettin KORKMAZ

Karadeniz Teknik Universitesi, feoloji Miih. Boliimii, TRABZON

OZ: Kuzey Anadolu bolgesinde Bolu, Kastamonu ve Amasya’da yiiksek kalorili ve rezervieri
1 milyon tondan fazla olan Eosen yasli linyit komiirleri bulunmaktadir. Bu calismada,
komiirlerin kaba kimyasal analizleri ile organik jeokimyasal analizleri yapilmig ve elde edilen
sonuclar degerlendirilmistir. Piroliz analizlerinden yararlanarak komiirlerin organik madde
miktari, organik madde tipi ve olgunluklari belirlenmistir.

Bolu’daki linyit komiirleri, Eosen yagh kirintili ¢okeller icinde iki ayr1 seviye halinde bulunur.
Bu komiirlerin ortalama dst 1sil degeri 7250 keal/kg’dir. Piroliz analizlerine gore, toplam
organik karbon miktar1 ortalama % 66.47'dir. Bu komiirler, Tip II kerojen igeren
olgunlagsmamis organik maddelerden meydana gelmislerdir.

Kastamonu’daki linyitler Eosen yasli marn-kiregtast istifi igerisinde bulunmaktadir. Bu,
kémiirlerin ortalama iist 151l degeri 5149 kcal/kg’dir. Piroliz analizlerine gore toplam organik
karbon miktari ortalama % 46.27°dir. Kastamonu komiirleri Tip II ve T1p IIT kerojen igeren -

olgunlagmamis organik maddelerden olugmuglardir. '

Amasya’daki linyit komiirleri Eosen yaslt kinntili ¢okeller iginde ii¢ ayri sahada yer
almaktadir. Bunlar Bogakdy, Celtek ve Armutlu komiir sahalandir, Bogakoy komiirlerinin
ortalama {ist 151l degeri % 2532 kcal/kg’dir. Piroliz analizlerine gére toplam organik karbon
miktari ortalama % 35.15 olup, Tip II ve Tip Il kerojen igeren, olgunlasmamis organik
maddelerden meydana gelmislerdir. Celtek komiirlerinin ortalama st 1s1l degeri % 6128
kcal/kg’dir. Piroliz analizlerine gore, toplam organik karbon miktari ortalama % 59.09’dr.
Celtek komiirleri Tip II kerojen igeren, olgunlagsmamis orgamk maddelerden olugmaktadlr
Armutlu komiirlerinin ise ortalama iist 1511 degeri 3868 kcal/kg civarindadir. Piroliz analizlerine -
gore bu komiirlerin toplam organik karbon miktart ortalama % 35.35 olup, Tip III kerojen
iceren, olgunlasmamis organik maddelerden meydana gelmislerdir.

Kuzey Anadolu’da ii¢ ayr1 bolgede bulunan Eosen yaslh linyit komiirleri, genel olarak yuksek
oranda toplam organik karbon igeren, ¢ogunlukla tip III ve gok az olarak tip II kerOJen 1le
olgunlasmarmus organik maddelerden olusurlar ; :

ABSTRACT: High-calorie Eocene lignite coals with reserves more than I million tones are
found in Bolu, Kastamonu and Amasya in northern Anatolia. In this study, proximate analyses
and organic geochemical analyses of coals were carried out and the results obtained were
evaluated. With the use of pyrolysis analyses organic matter content, organic matter type and
maturity of coals were determined.

Lignire coals in Bolu are found in two different levels in the Eocene clastlc deposits. The
average upper calorific value of these coals is 7250 kcal/kg. On the basis of pyrolysis analyses, -
the total organic carbon content is 66.47%. These coals are composed of immature organic
material that contains Type Il kerogen.
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" The lignites in the Kastamonu area are found within the Eocene marl-limestone sequence. The
average upper calorific value of these coals is 5149 kcal/kg. On the basis of pyrolysis analyses,

_the total organic carbon content is 46.27%. The Kastamonu coals are composed of immature
organic material that contains Type Il and Type 11l kerogen.

Lignite coals in Amasya are observed in the Eocene clastic rocks at three different fields,
narely Bogakdy, Celtek and Armutly coal fields. The average upper calorific value of the
Bogakdy coals is 2532 kcal/kg. On the basis of pyrolysis analyses, the average total organic
carbon “content is 35.15% and the coals are composed of immature organic material that
contains Type Il and Type Ill kerogen. The average upper calorific value of the Celtek coals is
6128 kcallkg. The pyrolysis analyses indicate that the average total organic carbon content is
59.09%. The Celtek coals are composed of immature organic material that contains Type 11
kerogen. The average upper calorific value of the Armutlu coals is about 3868 kcallkg.
According the pyrolysis analyses, the average total organic carbon content of these coals is
35.35% and they are composed of immature organic material with Type Il kerogen.

The Eocene lignite coals in three different ﬁ'elds in the northern Anatolia are generally
composed of immature organic material with high total organic carbon content that mostly
contain Type Il kerogen and lesser amount of Type Il kerogen.
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CESME ALACATI TUFLERININ MALZEME OZELLIKLERi VE DOGAL
YAPITASI OLARAK KULLANILABILIRLIKLERI

Material Properties of Cesme-Alagati Tuffs and Their Usability as a Natural Building Stone
Ali Bahadir YAVUZ*, Hakan ELCI*, M.Yalcin KOCA** ve Elif TONGUC**

*Dokuz Eyliil Universitesi Torbali Meslek Yiiksekokulu Torbali/IZMIR
**Dokuz Eyliil Universitesi Miihendislik Fakiiltesi jeoloji Miihendisligi Boliimii Buca/[ZMIR

OZ: Cesme licesi’nin 7 km giineydogusunda yer alan Alacati Belediyesi tarihi tas evleri ile
unlii bir yerlesim alanidir. Alagati’da bulunan eski evlerin bir ¢ogunun dis cephesi degisik
boyutlarda iglenmis Pliyosen yasli, bazaltik bilesimli, kristal-vitrik tiiflerden yapihidir. Alagati
Belediye Meclisi’nin, Alagati’nin tarihi goriiniimiiniin korunmasi amaciyla aldig: bir kararla,
belediye sinirlart igerisinde yapilacak binalarin dig cepheleri ve bahge duvarlarinda dogal
yapitagt olarak Alacat: tiifii kullanilmas: zorunlu hale getirilmistir.

Bu calismada Cesme Alacati’da ge¢cmis donemlerde ve giinlimiizde dogal yapitasi olarak
oldukga yaygin kullanilan Miyosen bazaltik tiiflerinin dogal yapitasi olarak kullanilabilirlikleri
acgisindan malzeme 6zellikleri arastirilmustir. Alagati’da yer alan ve kirma-parcalama yontemi
ile kiigitk bloklar halinde tiif iiretilen tag ocagindan alinan kaya numuneleri iizerinde bir seri
laboratuar deneyi yapilarak tiiflerin kimyasal, mineralojik, fiziksel ve mekanik 6zellikleri
saptanmugtir, Diigiik kuru birim hacim aguligi (1.43gr/cm’), yiiksek porozite (% 28.7) ve
agirlikca su emme (% 40.5) ile diigiik tek eksenli basing (11.09 MPa) ve egilme (13.6 MPa)
direnci degerine sahip olan Alagat tiifleri iizerinde yiiriitiilen 1slanma-kuruma, donma ¢oziilme
ve sodyum siilfat tuz kristallesmesi deneyleri ile tiiflerin dogal yapitasi olarak kullanimlari
acisindan durabiliteleri aragtirlmagtir.

Anahtar Kelimeler : Tiif, Dogal Yapitasi, Tiiflerin Malzeme Ozellikleri, Alacat

ABSTRACT: Alacati municipality in South-eastern part of the Cegme town is a famous residental
area with the old houses which were constructed by the natural building stones. Outsides of these
houses were made by Pliocene aged tuffs, basaltic composition and crystal-vitric texture. The town
council of Alacati municipality has come to a resolution with the aim of preserving the historical
features of Alagati that the use of Alacati tuffs for covering outside buildings and putting up garden
walls within the limits of the municipality become compulsory.

Material properties of Miocene aged basaltic tuffs, which has been used from past to the recent
times extencivelly, are investigated as for their usability as natural building stone in this study. The
test samples are taken from the tuff blocks obtained from the quarry with the direct excavation
method without blasting. A series laboratuary tests were performed on these test samples. As a
result of these tests, chemical, mineralogical and physical-mechanical characteristics of the tuffs
were determined. Alacan tuffs were classified as low dry unit weight (1,43 gr/cm’), high porosity
(28,7%) and water absorption by weight (40,5%) and very low uniaxial compressive (11 MPa) and
low bending strengths (13,6 MPa). Additionally, durability of the Alacat tuffs were investigated as
for their usability as natural building stone by determining weight loss after freezing and thawing
processes, wetting-drying and NaSO, salt crystallazation tests.

Key words: Tuff, natural building stone, material properties of the tuff, durability,
Alacati/Izmir :
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MARDIN-DERIK YORESI BAZALTiK CURUF KONILERI (TRAS)
Mardin-Derik Region Basaltic Clinker Cones (Trass)
Deniz iskender ONENC*, Necmi KIRAL#**, Demir ERKANOL* ve Beyhan SAYIN*

*MTA Genel Miid., Maden Etiit ve Arama Dairesi, ANKARA
#**TA Kocaeli Bolge Miidiirliigii, KOCAELI

OZ: Pliyosen yash bazaltik ciiruf konileri Derik(Mardin)-Viransehir(Sanli  Urfa)-
Mazidagi(Mardin) bolgesinde yaygin bir sekilde fay hatlar boyunca mostra vermektedir.
Ozellikle bazaltik koniler tras olarak isletilmektedir. Derik giineyindeki Girkemin Tepe,
Bestepe koyii, Ugtepe koyii, Bozbayir kdyii, Kugcu koyii, Kelek Mahallesi ve Karaburun kdyii
volkanik konilerin mostra verdigi isletilen alanlardir.

Volkanik konilerde iri ve ince taneli volkanik parcalar bir arada bulunmaktadir. Ké&tiide olsa
kendi icinde bir boylanmasi s6z konusudur. Pargalar 2 mm-5 cm ebatlarinda, siyah renkli,
gozenekli ve ¢ok hafif parcaciklidir. Kraterlerdeki istif ardalanmali olarak 4 donemi
gostermektedir. Yani boylanan pargalar tabanlarindaki iri malzemeden sonra ince taneli bir
yaptya ge¢mektedir. Bazaltik pargaciklar kirnmzi-siyah renklerde gozlenir ve son asamada
kalin lav akintist ile Ortiilmiis olarak bulunmaktadirlar.

Inceleme sahasinda akarsu ¢okelleri zaman zaman tiifleri 6rtmiis olup, aliivyon tizerine tekrar
bir patlama donemi gelmistir, Tiifler bazaltik damarlar tarafindan tekrar kesilmis veya aralara
sil seklinde yanasmis olup, buralarda camlagmalar izlenir. Alinan oluk numunelerin kimyasal
analizlerinde MgO %6-9 arasinda degismektedir. Bazalt, olivinli bir magmadan tiiremistir.
Bombalari ¢ok ilerilere atilmig olup yuvarlak sekilli ve bol gozenekli olup, serttirler. Bombalart
ve lav akintilari gevre ve peyzaj diizenlemeleri icin rahatlhikla degerlendirilir.

Bolgeden alinan numuneler sonucunda Mazidag bolgesi traslari sert olup Derik ve batisi su an
isletilmektedir. Mardin ve Urfa Cimento fabrikalari tras ihtiyacint bu bolgeden temin
etmektedir. Alinan numunelerdeki magnezyumun fazlalig: test sonuglarini olumsuz bir sekilde
etkilemektedir. Fakat cimento malzemeleri karisgimda bu degerler diiseceginden olumlu
sonugclar ortaya ¢ikacaktir.

Volkanik konilerden uzaklastikca tras seviyesi iizerine bazaltik laviar akmis olup alt taraflar:
ortmiistiir. Ozellikle Girkemin Tepe- Kuscu koyii arasi ve Konuk-Karaburun-Kelek aralar
aliivyon ile bazaltik lavlar tarafindan ortiilmektedir. Halbuki bu kisimlar tras igin uygun alanlar
olarak durmaktadir, Esas isletmelerin buradan agilmasi derinlere inilmesi uygun olacaktir.
Masif bazalt kiitleleri bélgede parke tagt ve yapi tast olarak rahathkla kullanilabilir.
Kullantlmayan iri pargali ve homojen olmayan kisimlar ise, yol alt yap: malzemesi igin
uygundur.

ABSTRACT: Outcrops of the Pliocene age basaltic tuffs, along the fault lines spreading in the
Derik (Mardin)-Virangehir (Sanlurfa)-Mazidag: (Mardin) region. Especially basaltic cones
operated as a trass._Girkemin Hill, Bestepe Village, Uctepe Village, Kugcu Village, Kelek
District and Karaburun Village, placed on the south of the Derik, are operated areas where the
outcrops of the volcanic cones are seen.

Coarse and fine volcanic grains exist in the volcanic cones together. Even if it is not good,
there is still a sorting_exist within the grains. Grains are changing between 2 mm to 5 cm in
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size, black in color, porous and slightly pieced. Sequence at the crater shows four alternatéd
period. That is; the grains changing from the coarse material at the basement than ‘to the fine
grained form. Basaltic grains are observed black-red in color and covered with the thick lava
flow at the last stage.

Tuffs had been covered by the stream sediments time to time than a volcanic explosion period
took place on the alluvium. Tuffs are cut by the basaltic veins again of come near to the
intervals as the sill. Vitrifications_are seen in the narrow Zzones. MgO percentages aré
changing between the values of 6-9% in the chemical. analysis' of the taken core samples, It
means, the basalt derived from the magma with olivine. The bombs of it, which dare spherical in
shape with many pores and hard, are erupted far away. Bombs and lavas of that basalt can be
used easily for the environmental and landscape arrangemem‘s .

The samples taken from the region show that the trasses of the Maztdag region are hard so
Derik and its west are operated. Mardin and Urfa cement factories are met the trass_
requirements from this region. The excessive amount of the magnesium exist in_the taken
samples affects the test results in a negative way. But as this ratio will be reduced in the
mixture of the cement ingredients, positive results will be encountered SR

By going far from the volcanic cones, basaltic lavas ﬂow onto the trass level lower parts are
not controlled at all. Especially the area between Giirkemin Hill and Kuscu Village and Koruk-
Karaburun-Kelek are covered by the alluvium and the basaltic lava. However these places
seem suitable for the trass. Establishing the main treatments in this place and drilling into
deeper parts will be reasonable. Massive basalt bodies can be used as the cobblestone and
construction stone easily in the region. Coarser grained and nonhomogenous pzeces whzch are’
not used are very suitable matertals for the substructure of the Iughways
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YiL

TOPUK KOYU VE CiVARINDAKi (ORHANELI, BURSA) DUNITLERDEN ELDE
EDILEN OLiVINLERIN ENDI‘JSTRiYEL KULLANIMININ DEGERLENDIRILMESi

Evaluation of the industrial usage of olzvmes from the dunites of Topuk Vlllage and Its vicinity
~ (Orhaneli, Bursa)

- Elif CEVIK ve Yiiksel ORGUN
Istanbul Teknik Univ. Maden Fakiiltesi Jeoloji Miihendisligi Béliimii, ISTANBUL

OZ: Bu calismada Topuk Koyii (Orhaneli, Bursa) ve civarindaki diinitlerden elde edilen
olivinler endiistriyel kullanim acisindan degerlendirilmistir. Bu amagla, sahadaki diinitlerin
mineralojik ve jeokimyasal ozellikleri incelenmigtir. Caligma alanindaki litolojik birimler
baslica, Paleozoyik-Mesozoyik yash metamorfik kayalar, Ust Kretase-Paleosen yasl
ultrabazik—bazik kayalar, Orta Eosen yash Topuk granitoyidik sokulumu, Neojen yaslt tortul
birim seklinde. siralanmaktadir. Sahadaki ultrabazik-bazik kayalar diinitler, harzburjitler ve
serpantinitler olarak simflandirilmstir. Taze diinitlerin ortalama minerolojik bilesiminin, %
90’dan daha fazla olivin, % 1-4 serpantin, % 1-3 opak mineraller (kromit, manyetit, pirit), %
1’den az piroksen ve % 1-2 oraninda manyezit, talk, kalsit ve klorit gibi ikincil ayrigim tirtini
mineraller seklinde oldugu saptanmistir. XRD c¢alismalart olivinlerin tamamiyla forsterit
bilesimli oldugunu (ort. % 93) ve forsterite az oranda klinokrizotil ve lizarditin eslik ettiini
ortaya koymustur. Yapilan kimyasal analizler sonucunda diinitlerin MgO degerlerinin %
- 40,99-50,2 araliginda, SiO, degerlerinin % 34,67-40,6 araliginda, Fe,O; degerlerinin ise % 6,8-
13,7 araliginda degistigi tespit edilmistir. Elde edilen veriler Orhaneli olivinlerinin endiistriyel
" bir mineral olarak, uluslar aras: standartlarla karsilastiginda gerekli mineralojik, kimyasal ve
fiziksel ozellikleri gosterdigini ortaya koymustur.

SE-TAT Madencilik olivin rezervinin, 400.000.000 ton goriiniir, 800.000.000 ton muhtemel
rezerv olmak iizere toplam 1.200.000.000 ton oldugunu belirtmigtir. Yapilan tiim ¢aligmalar
Orhaneli olivinin agindirici, kumlama kumu, denge ve kaplama malzemesi, ciiruf diizenleyici
gibi farkli endiistriyel kullamimlar icin mineralojik ve kimyasal 6zellikler ile dane boyunu
(0,04-40 mm) sagladigim géstermistir. Orhaneli olivinleri, 6zellikle basta refrakter endiistrisi
ile ilgili kuruluglar olmak tizere, demir-gelik fabrikalarinca, deniz kuvvetlerince ve tersanelerce
yogun sekilde talep gérmektedir. Sirket Makedonya ve Ispanya’ya da iiriin satmaktadur.

ABSTRACT: This study deals with the industrial usage of the olivine from the dunites that
crop out on the west of the Topuk village (Orhaneli). The mineralogical ans geochemical
characteristics of the dunites in the area were examined. The lithological unites in the study
“area are: Paleosoic-Mesozoic metamorphic basement rocks, Cretaceous — Paleocene
ultrabasic and basic rocks, Mid-Eocene Topuk granitoyidic intrusion and Neogene sediments.
The dunites, harzburgites, and serpentinite take part in the ultrabasic-basic unit. Mineralogical
compositions of non-altered dunite samples are averagely as: Olivine (>90%), serpentine (1-4
%), opaque minerals especially chromite, magnetite, pyrite (1-3 %), and secondary minerals as
magnesite, chlorite (1-2 %). X-Ray Diffractograms of the dunite samples indicate that olivines
are in forsterite (93 % on an average) composition, and chlinochrysotile and lizardite
accompany to the forsterite. Chemical analyses of the dunites show that MgO, SiO,, Fe,0; and
LOI contents vary from 40,99 to 50,2 %, 34,67 to 40,6 %, 6,8 to 13,7 %, 0,11 to 11,27 %,
respectively. SE-TAT Mining Company states that the study area has 400.000.000 tonnes
proved, 800.000.000 tonnes probable and totally 1.200.000.000 tonnes olivine reserve.
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Consequently, all studies indicate that Orhaneli Olivin has convenient mineralogical and
chemical properties and the grain size (0.04—40 mm) for industrial usages such as abrasive,
olivine sand products, steel slag conditioner, balast and covering material in industry.
Orhaneli olivines are demanded especially from the firms related to refractory industry, iron-
steel factories, naval forces and shipyards. SE-TAT Mining Company also exports these
olivines to different countries such as Macedonian and Spain.
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YiL

AREBAN VE BEDINAN (KIZILTEPE-MARDIN) KOYLERININ KUVARS KUMU
POTANSIYELI

The Quartz Sand Potential of Areban and Bedinan (Kizltepe-Mardin) Villages
Deniz iskender ONENC*, Necmi KIRAL#**, Demir ERKANOL* ve Beyhan SAYIN*

*MTA Genel Miid., Maden Etiit ve Arama Dairesi, ANKARA
*¥MTA Kocaeli Bolge Miidiirliigii, KOCAELI

0Z: Mardin ili Kiziltepe ilgesine bagh Araban ve Bedinan koylerinde mostra veren Orta-Ust
Ordovisiyen yasli Bedinan formasyonu iizerine diskordans olarak oturan Aptiyen-Albiyen yaslt
Areban formasyonu gelmektedir. Tabandaki Bedinan formasyonu yesilimsi, boz, siyah, renkli,
laminali, som goriiniigld, trilobit, brachiopoda, mercan ve gastropoda fosilli seylerden
olusmaktadir.

Areban formasyonu tabanda acik boz, beyaz, pembemsi renkli, orta-kalin tabakali ve som
yaptlidir, Alacali renkli marn ve killerle ardalanmaktadir, Orta kisimda sari-beyaz renkli
kumtast ve yesil renkli marn ara katkilidir. Uste dogru beyaz-sari-kahverenkli, kalin katmanlt
dagilgan kumtaglar1 yer almaktadur.

Areban formasyonundan cam hammaddesi i¢in oluk numuneler derlendi. Kuvars kumu taneleri
genellikle 1mm den kiigiik tanelerden bazen de iri taneler gozlenmesine ragmen genelde ince
tanelidir. Tabandan alinan numunelerin yapilan analizleri sonucunda SiO2 % 75-85,
Na20+K20 % 3.0 biiyiik ve Fe203 % 0.5-1.5 arasinda bulunmaktadir. Formasyonun iis
kisimindan ahinan oluk numunelerinde, SiO2 % 85-93, Na20+K20 % 3.0 kiiciik ve Fe203 %
1.0 dir. Beyaz renkli kumtaslart yer yer kalinlagarak haritalanir bir 6zellik sunmast yaninda
gevsek yapilidir.

Beyaz renkli gevsek yapili kumtaglarinin yikanmalari halinde rahatlikla cam sektoriinde
kullanilabilir, Yikanmadan Gaz Beton(Ytong) olarak degerlendirilmeleri icindeki alkali
toplamlarinin % 3’den kii¢iik olmasi halinde miimkiin olabilecektir. Alt ve iist seviyelerin
ytkanmasi halinde Cam ve Gaz Beton olarak kullanma olanaklarinin bulundugu ve kalan
slaminda tugla-kiremit yapimi i¢in uygunluk gésterir.

ABSTRACT: The Areban Formation which is Aptian-Albian in age, places discordantly onto
the middle-late Ordovician aged Bedinan Formation, which outcrop is on the Areban and
Bedinan villages of Mardin Kiziltepe Bedinan Formation is formed from the fossiliferous
(includes trilobites, brachiopod, coral and gastropod) shale, which is greenish, grayish and
black in color, laminated, with solid appearance.

Areban Formation is light grayish, milky, pinkish in color, medium thickness layered and solid
structured at the base. It is alternated with the motley colored marl and clay. In the middle
part, it is interbedded with the sandstone which is yellowish-milky in color and marl which is
greenish in color. To the upper part, there is milky-yellowish-brownish in color, thick layered,
breakable sandstone.

Core samples were gathered from the Areban Formation as a raw material of the glass. Quartz
sands are generally fine grained even if there are coarser grains observed in the grains finer
than Imm. generally. The analysis of the samples taken from the basement show that amount of
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Si0; is 85-93%, Na,O+K;0 is less than 3.0% and Fe,0; is 1.0%. Milky colored sandstones are
loose besides they are mapable by getting thicker in some places.

"Milky colored loose sandstones can be used in the glass sector in case they are washed. If the
total alkaline amount in the sandstone is less than 3%, they might be utilized as Aerated
Concrete (Ytong) without washing. Lower and upper parts might be utilized as the glass and
aerated concrete when they are washed and the remaining part is appropriate for the brick and
tile production.
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TUNCBILEK TERMIK SANTRALI KOMUR YIGINLARININ ATMOSFER
SARTLARI ALTINDA ZAMANA BAGLI DEGISIMIN INCELENMESI

Iny c.mgatzon of Stockptle Behavzour Tungbtlek Power Station Under Dzﬁcerent Atmospheric
Conditions Depending Time Period '

A.Hadi OZDENiZ
Selguk Umversztesz Maden Muhendzslzgz Bolumu KONYA

OZ Termik santraller kullanacaOI komurlerx zorunlu olarak stok sahalarinda bekletmektedlr.
- Bu komiirlerin uzun surelx beklemesi durumunda, ‘kémiir stoklarinda kendiliginden yanma:
meydana gelmektedir. Yanan komiirler isletmelere ekonomik agidan ¢ok ciddi yikler
-getirmektedir. Bu yiizden stokta bekletilen komiirlerin kendiliginden yanmasina sebep
“olmadan, gerekli onlemlerin alinmasi ekonomik ve cevresel yonlerden gok onemlidir. Bu
calismada, Tungbilek Termik Santrali komiir stok sahasinda yapilan bir kémiir yigininda,
zamansal i¢ 111 degigimleri izlemek amactyla eni 5 m, yiikseklik 3 m, uzunlugu 10 m olan ve
yaklagik olarak 120 ton agirhginda bir stok olusturulmustur. Daha sonra, iki katman halinde ve
‘toplam 20 noktada 1sif detektdrler aracihigiyla her saatte bir 1s11 degerler alinmistir. Ayrica
kémiir yiginlan iizerinde etkili olan parametrelerden hava sicaklhig1, havanin nemi, atmosfer
basinci, riizgar hiz1 ve yonii degerleri olciilerek, yigin i¢ sicakliklara ait grafikler ¢ikarilmgtir.

ABSTRACT: The coal is used in thermic powers is mandatory delayed in stockpiles. If these

coals are remained at the stock for a long time, a spontaneous combustion can be started itself.

In this case, very serious ecoriomical problems can be formed for coal companies. Therefore, it

_is “important to take some precautions for saving the stockpiles from the spontaneous

. combustion. In this research, in coal stockpile of Tungbilek Thermic Power, a stockpile in 120
tons was formed for observe the internal temperature changes under normal atmospheric

conditions; its wide, long and height are 5m, 10m and 3 m, respectively. After that, internal
temperature measurements were obtained at 20 points distributed all over two layers in the

stockpile. Some parameters such as air temperature, humidity, atmosphere pressure, wind
speed and direction which are effective on the stockpiles were measured and graphs belong to
internal temperature of stockpile were obtained.
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MUGLA iLi UST KRETASE GOKTEPE BEYAZ MERMERLERININ DO(';_AL YAPI
TASI OLARAK KULLANILABILIiRLIGINI ETKILEYEN JEOLOJIK
PARAMETRELER

Geological Parameters Influencing Use of Upper Createceous White Marbles of the Mugla
Province as Natural Building Stone

Ali Bahadir YAVUZ ve Hakan ELCI

Dokuz Eyliil Universitesi Torbali Meslek Yiiksekokulu Torbali/IZMIR

0Z: Mugla ili’nde 1980’lerden bu yana blok mermer iiretimi Permo-Karbonifer yagh fillitler
icerisinde bant ve mercek seklinde yer alan siyah mermerler, Triyas yash sistler icerisinde
mercek seklinde yer alan ve degisik ton ve desenlere sahip beyaz mermerler, Ust Kretase yaslt
zimparals, beyaz grimsi mermerler ve Paleosen yasli kirmizi renkli pelajik mermer tabakalar:
icerisinde yiiriitiilmektedir. Yorede bu seviyeler icerisinde acilmis ve blok mermer iiretimi
yapilan ¢ok sayida mermer ocagi bulunmaktadir.

Mugla Ili’nde Ust Kretase zzmparali mermetlerde blok mermer iiretimi Yatagan-Milas arasinda
yer alan Kozagag mevkiinde yapilmaktadir. Ancak 2005 yili baslarinda Goktepe mevkiinde Ust
Kretase gri mermerler igerisinde mercek seklinde yer alan beyaz renkli bir mermer seviyesi
icerisinde agilan bir mermer ocagindan blok iiretimi yapilmaya baglanmigtir. Yorede antik
Roma déneminde agilmg ¢ok sayida antik beyaz mermer ocagi da bulunmaktadir.

Kozagag yoresinde iiretilen ve Mugla Beyaz adi ile bilinen Ust Kretase mermerlerinden daha
ince kristalli olan Goktepe mermerlerinin kuru birim hacim agihklarr 27.1 kN/cm3,
porozitelerinin %0.27, tek eksenli basing direnglerinin 88.5 MPa, egilme direnglerinin 17.7
MPa, darbe dayanimi de@erinin 9 Nmm/mm? ve bohme yiizeysel asinma degerlerinin 24
cm¥50cm? mertebesinde oldugu saptanmustir. Bu degerlerin genelde Tiirk Standartlart’nda (TS
10449), mermerler i¢in dngoriilen sinir degerler icerisinde yer aldidi, sadece bohme yiizeysel
aginma degerinin Tiirk Standartlan sinir degerini astig1 belirlenmistir.

Ust Kretase beyaz mermerlerinin iiretildigi Goktepe mermer oca@l igerisi ve yakin gevresinde
yapilan arazi ¢cahgmalarinda kayacin dogal yapitist olarak kullanilabilirligini etkileyen birincil
jeolojik parametrelerin kayacin icerdigi acik stireksizlik diizlemleri, ikincil jeolojik
parametrelerin ise kapah-kilcal siireksizlik diizlemleri ile dolomit bant ve mercekleri oldugu
saptanmuigtir.

Anahtar Kelimeler: Mermer, Goktepe, Mugla Dolomit

ABSTRACT: Block marble productions are being made in the black marbles bands and lenses
found within the Permo-Carboniferous phillites, white marble found as lenses with different
colours in Triasic shists, Upper Cretaceous emery bearing whitish grey marbles and
Paloecene aged red colored pelagic marble layers. There are numereous block marble
producing marble quarries at these levels.

The block marble production in the Upper Cretaceous emery bearing marbles is made in the
Kozagac area between Yatagan and Milas towns within the Mugla Province. However, a
quarry is openned in the lens shaped white marble level in the upper cretaceous gray marbles
in Goktepe area in 2005, to produce block marble. There are numereous antique Roman aged
white marble quarries in the area as well.
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The Goktepe marbles which have finer crystals than the Upper Cretaceous white marbles
known as Mugla white and produced in the Kozagac area are found to have the mean dry unit
weight of 27,1 kN/em’ , porosity of 0,27 % , uniaxial comprenive strengt of 88,5 MPa, bending
strength of 17.7 MPa impact strength of 19 Nmm/mm’ and the Bohme surface abrasion value
of 24 cm’/50 cm® . These test results are within the acceptance limit of the Turkish Standarts
(TS 10449) except the Bohme surface abrasion value which is above the theshold value.

The field studies carried out within and the surrounding the upper cretaceous Goktepe white
marble quarry, have shown that while the primary geological parameters influening them are
discontinuity surfaces the secondary geological parameters are closed micro fissures and
dolomite bands and lenses.

Key words: Marble, Goktepe, Dolomite lenses, Mugla
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MUS KUZEYI, ADILCEVAZ KIRECTASLARININ PETROL POTANSIYELININ
lN CELENMESI '

Investigatioh of; petroleum porenttal of the Ad:lcevaz lzmesz‘ones Norrhem Mus Area
Tuba Evren SOZERI ve Bulent COSKUN

Ankara Umversnest Jeololt Muh Bol Tandogan ANKARA

OZET Ust Kreatese siiresince’ oflyohtlerm Toroslar ve Pontltler arasmda Kalan ic havzalara
yerlesmesi sonucunda olusan paleotopografya, ofxyolltler iizerine transgressif olarak gelen
Tersiyer sedimanlarinin petrol potanmyellm etkllemls olmalidr. Inceleme ‘alantmin bulundugu
Mus Havzastnda séz konusu paledtopografya iizerinde ¢okelen Burdlgahyen yash Adilcevaz
klregta§1arma ait arazi ve labaratuvar bulgulari bunlarin yer yér resifal karaktérde oldugunu
gostermektedlr “Muy’ un kuzeydogusundan itibaren KB- GD yonunde uzanan bmmm olciild
kesitlerinin korelasyonu ile rezervuar olabilecék Adicevaz klregtaslarmm fasiyes, poroznte ve
permeabilite ozelliklerinin 'yanal ve diisey yonlerde degisiklikler gosterdigi belirlenmistir.
Benzer deglslkhklerm inceleme alammn kiizeyinde daha geng Ter51yer gokelleri ile ortiilii
deun havza sedimentleri igerisinde de bulunabilecek olmast ve arazi ve sismik kesitlerde
izlenen antiklinal yapilar, bolgenin petrol aglsmdan {imitli olabilecegini ifade etmektedir. Ote
yandan Azerbaycan petrol sahalarinin en onemll ana kayacini olusturan Oligosen yash Maykop
formasyonunun eg degeri olan Gumusah formasyonu’nun inceleme alaninda bulunmasi, havza
icinde petrol ve gaz bulunabxlecegl ihtimalini artirmaktadir. Mus, Van, ‘Askale, Pasinler ve
Tekman Havzalarinda belirlenen petrol ve gaz sizintilari da inceleme alaninda HC birikimi
olabilecegine isaret etmektedir. Arazi ve labaratuvar ¢aligmalar, Adilcevaz Kiregtaglarinin
ortiilii kesimlerde yer alan antiklinallerde petrol olabilecegine isaret etmektedir.

‘Anahtar kelimeler: Adilcevaz, resif, rezervuar, petrol, sismik kesit, ofiyolit

" ABSTRACT: Following the emplacements of ophiolites in the sedimentary basins between
the Taurus and Pontide mountains during Late Cretaceous time, the resulting
paleotopographies influenced the petroleum potential of these basins. Field and laboratory
studies indicate reefoidal characteristics in the Burdigalian Adilcevaz limestones in the Mus
basin. Correlations of measured surface sections at the northern part of Mus indicate facies,
porosity and permeability changes in lateral and vertical directions. Carrying these reservoir
properties from surface into the subsurface permits to understand petroleum potential of
anticlines in surface and subsurface conditions. Presence of Oligocene Giimiigali formation in
the region, equivalent of the main source rock Maikop in Azerbaijan's oilfields, increases
possibilities of discovering oil in the study area. On the other hand, oil and gas shows in the
Mus, Van, Askale, Pasinler and Teknman areas are good indications for HC generations. The
results of the field and laboratory studies indicate that the Adilcevaz limestones can contain oil
and gas in anticlines in the deeper northern parts of the Mug basin.

Keywords: Adilcevaz, reef, reservoir, petroleum, seismic section, ophiolite
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AYDINCIK (MERSIN GUNEY TURKIYE) YORESi ALT LIYAS
DOLOMITLERININ J EOKIMYASI

- Géochem_z’stry of Lower Liassic-Dolomites in Aydincik Area, Mersin, Southern Turkey
Meryein YESiLOATVKAPLAN*, Muhsin EREN** ve Selahattin KADIR**

" *Mersin_Univ. Miih. Fak. JeolojibMiihendislig“i Boliimii, 33342‘ Ciftlikkoy/MERSIN
**Eskigehir Osmangazi Univ. Miih. Fak. Jeoloji Miih. Boliimii, 26480 Meselik/ESKISEHIR
A ! ji Mith, »

OZ: Aydincik yoresinde Alt Liyas karbonatlart hakim olarak kirectast ve dolomitik kiregtas

ara seviyeleri igeren dolomittir. Bu karbonatlar gel-git gevresi ortaminda ¢okelmis ve daha-
sonra erken ve goreceli olarak ge¢ evre dolomitlesmesine ugramistir. Erken evre; kristal boyutu
13-65 pm arasinda ve iyi doku korunmali olan ¢ok ince ile ince kristalli dolomitlerce

karakterize edilmektedir, Bu dolomitler, deniz suyundan gel-git ¢cevresi ¢okellerin ¢okelmeyle

yasit ornatimtyla olusmustur. X-15im difraksiyonu analizleri erken dolomitlerin kalsiyumca

zengin (Cass. Mgyy) ve 015 ile 110 pik siddet oranlarinin 0.40 ile 0.80 arasinda olan orta ve

kotii kristallenmeli oldugunu gésterir. Bu dolomitler sirasiyla + 0.21 ile — 1.79 (ort. — 0.52) ve

+1.12 ile — 0.58 (ort. + 0.23) arasinda degisen 8'%0 ve 8'C (%o PDB) degerlerine ve 72 ile 119

(ort. 85) ppm arasinda degisen Sr degerlerine sahiptir. Geg evre dolomitlesmesi kristal boyutu

65270 um olan ve doku korunmasiz iri kristalli dolomitleri ve dolomit cimentoyu

sonuglamustir, Iri kristalli dolomitler yaklasik 50 °C’ lik artan gémiilme sxcakhgmda erken

dolomitlerinin yeniden kristallenmesiyle olusmustur ve dolomit ¢imento ayni_ dolomltlesmeA
sivisindan ¢okelmistir. Iri kristalli dolomitlerde kalsiyumca zengin (Cass, Mgys) ve 015 ile 110

plk siddet oranlarinin 0.50 ile 0.88 arasinda olan orta ve kotii kristallenmelidir. Bundan dolay

iri kristalli dolomitler erken dolomitlerine gére MgO igeriginde hafifce bir zenginlesme ve

daha iyi krlstallenme derecesi gosterir. Iri kristalli dolomitlerin 8"%0 ve 8"C (%o PDB)

degerleri sirasiyla — 1.27 ile — 3.44 (ort. — 2. 80) ve + 1.16 ile — 0.26 (ort. + 0.73) aralifinda

yeralir. Sr degerleri 22 ile 121 (ort. 60) ppm arasindadur. Iri kristalli dolomitlerin daha negatif

3'*0 degerleri ve diisiik Sr icerikleri yeniden kristallenme sirasinda diyajenetik sw1yla dengeyi

yansmr

ABST RACT: In Aydincik area, Lower Liassic carbonates are predominantly doloniite,
including limestone and dolomitic limestone intervals. These carbonates were deposited in
peritidal environments, and later underwent early and relatively late stage dolomitization. The
early stage is characterized by the very fine to fine crystalline dolomites with crystal size of 13-
65 pm and good fabric preservation. These dolomites formed from seawater by synsedimentary
replacement of peritidal sediments. X-ray diffraction analyses demonstrate that the early
dolomites are calcium-rich (Cass. Mg,y) and poorly to moderately ordered with intensity ratios -
of 015 to 110 peaks ranging from 0.40 to 0.80. These dolomites have §°0 and 5°C values (%o
PDB) ranging from + 0.21 to —1.79 (avg. -0.52) and + 1.12 to — 0.58 (avg. + 0.23),
respectively and Sr values of 72 to 119 (mean 85) ppm. The late stage dolomitization resulted

the coarse crystalline dolomites with size of 65-270 pim and fabric destruction and dolomite
cement. The coarse crystalline dolomites formed from the early dolomites by recry. stallization
at increased burial temperature of ~ 50 °C, and dolomite cement precipitated from same
dolomitizing fluid. The coarse crystalline dolomites are also calcium-rich (Cass, Mgys), poorly
to moderately ordered with intensity ratios of 015 to 110 peaks range from 0.50 to 0.88. Thus
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they show a slight enrichment in MgO-content and better crystal ordering with respect to early
dolomites. The 8°0 and 8°C values (%0 PDB) of coarse crystalline dolomites range from —
127 to -3.44 (avg. -2.80) and +1.16 to -0.26 (avg. + 0.73), respectively. Sr values are 22 to
121 (mean 60) ppm. More negative 8°0 values and lower Sr contents of coarse crystalline
dolomites reflect an equilibration with diagenetic water during the recrystallization.
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EDIiGE KOYU (ELMADAC-ANKARA) MAGNEZIT YATAKLARI
Magnesite Ores of Edige Village (Elmadag-Ankara)
Canan ONER

Dikmen cad. 205/30 Dikmen /ANKARA, canan_oner@yahoo.com

OZ: Bu calisma Ankara’min Elmadag flgesi’nin 5 km. giineydogusunda bulunan Edige K&yii
ve civarinda yaklagik 25 km® lik bir alanda yapilnustir. Caligma sahasimin temelinde Kretase
yash Eldivan Ofiyolit Toplulugu bulunmaktadir. Caligma alaninda hakim olan kayag
serpantinitlerdir. A¢isal uyumsuzlukla kiregtasi, diyabaz, serpantinit, radyolarit pargalarindan
olugmus Golbast formasyonuna ait Neojen yasli konglomeralar iizerine yine acisal
uyumsuzlukla Kuvaterner yash aliivyon yer alir.

Yoredeki magnezit cevherlesmesi ofiyolitlere bagl: olarak gelismigtir, Cevherlesme damarlar
ve agsal damarciklar geklindedir. Damarlar serpantinitler igerisindedir. Yataktan alinan
ornekler ~% 45-50 MgO tendriine sahip cevher 6zellifindedir. Ana damar 4,5 m. kalinliinda
ve 5 m. uzunlugundadir. Cevher giintimiizde de isletilmis durumdadir.

ABSTRACT: The study area located at 5 km southeast of Edige village in Ankara Elmadag,
and includes approximately 25 square km area. The base of the study area composed of
ophiolitic melange of Eldivan Ophiolit Group. The most spread rock of melange is
sepantinites. Conglomerates that belongs Gélbasi Formation of Neogen age are composed of
limestone, diabase, serpantinites, radiolarite cover discordantly this melange and discordantly
covered by Quarternary alluvium.

Magnesite ores emerge from ophiolites. Mineralisation was developed as nets and vein types.
Veins are located within the serpantinites. The ore has a tenor of % 45-50 MgO depending on
the samples taken from the area. The most thickness vein has a thickness of 4,5 m and its length
is Sm. Ore was totally used today.
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THE STUDY OF THE CRYSTALLINE STRUCTURE OF THE PHASES IN THE AL-
NI ALLOYS ULTRARAPID SOLIDIFICATION BY THE METHOD OF X RAY
DIFFRACTION

Lidia CRISTEA, Eufrosina OTLACAN and Enona CRISTEA

Romanian University of Science and Arts Gheorghe Cristea, BUCHAREST, ROMANIA,

Abstract: Melt —spinning and melt extraction methods of rapid solidification have been
applied on Al-Ni alloys in the lower and higher composition.For orientative appreciations of -
the peripheric speed of the cooling disk it is used the dependence between the thickness of the
solidified fibres and the peripheric speed of the extraction disk. The cooling speed calculated
on the basis of the thermic transfer coefficient in accordance with the thickness of the fibers
has lead to values of the cooling speed of the one million C/sec for fibres of 100 micrometers.
Alloys with 1,86 % Ni content in pouring status and ultra-rapid solidificated have been
analysed from the point of crystalline structure. The paper it’s a short analysis of the use of the
X-ray diffraction techniques for observing the effects of ultra-rapid solidification in Al-Ni
alloys.This technique permmit to observe highlighting the imperfections in the crystal pattern.

1. Research upon the Al-Ni alloys with low content of Ni by X Ray diffraction

Within slow solidification conditions it is expected that in the alloys rich in aluminum the
following phases should be present according to the aphasic equilibrium diagram (Fig. 1) of the
Al-Ni binary system (Hansen and Anderko, 1958).
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Figure 1 Equilibrium diagram Al-Ni

- phase Al. with cubical pattern of centered faces (CFC) with extremely little Ni in substitution
solid solution according to the data (Luo, et al, 1964; Petrescu, 1996 )regarding the solubility in
solid state of the Nickel in Aluminum: 0.05 % gr., (0.023% at) Ni at 640 °C (temperature for
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the formation of the eutectic Al-Al; Ni); 0.028 % gr. (0.013 % at.) Ni at 600 °C; 0.01 gr.
(0.0045 - 0.009 % at.) Ni at 540 °C; 0.006 % gr. (0.003 % at.) Ni at 500 °C,

- phase AL, Ni (42.03% gr. Ni ) with singular composition .The crystalline structure of the
phase Al; Ni is diamond shaped of the DO, type with the pattern parameters a = 6.6114, b =
7.366 A and c=4.812 A

Within the very fast cooling conditions it is expected to appear phases outside the equilibrium
such as the solid solution with oversaturated aluminum base in Ni (CFC) according to the data
of solubility extension in solid base from table no. 1 (Cristea et al., 2001).

2. The use of the techniques of studying by the diffraction of X rays for observing the
effects of ultra rapid solidification in Al-Ni alloys

The main problem we tried to provide an answer for by applying the diffraction technique was
connected to the extension of Ni solubility in Al by the utilisation of ultra rapid solidification.
The alloy Al - 1.86% gr. Ni was chosen for highlighting this phenomenon, common to all the
studied Al-Ni alloys.

This alloy, by its position in the aphasic equilibrium diagram is a hypo-eutectic one with a
microstructure made of Al dendrites and eutectic (Al + AlNi). So, if the ultra rapid
solidification really produces the extension of Nickel solubility in Al it is to be expected that
the whole quantity of Ni from this alloy composition should be dissolved in Al and the
secondary phase Al3Ni should disappear completely from the alloy composition.

The studying technique capable of proving this phenomenon in the most convincing way is the
diffraction analysis, because within it the presence of phases in the alloy microstructure is
rigorously certified by the ensemble of the diffraction lines which compose “the diffraction
model” of each phase.

Table 1.
The chemical Solubility in solid state in % at
element
. . I Extended solubility by The degree' of SO.IUblhty
Atomic Maximum solubility at . . extension in solid state
Symbol iy applying ultra rapid . .
no equilibrium C,, solidification induced by ultra rapid
solidification C/Cecy
1 2 3 4 5
12 Mg 18,9at 723 K 36,8 + 2,11 times
13 Si *1,59 at 850 K 10 + 16 10 times
21 Sc *0,25 at 928 K 3,2 12,8 times
22 Ti *0,15at 938 K 0,22 13,3 times

3. The diffraction technique

Instead of the usual X ray diffraction, the diffraction technique adopted for the purpose of
obtaining clear and convincing results was the high resolution diffraction with synchrotron
radiation

For a limited number of samples which came to be studied by this technique the measurements
could be made by the synchrotron radiation using the facilities offered by the Hasylab within
the DESY system of Hamburg Germany (Cristea and Cristea, 2003).

The synchrotron radiation is obtained as shown in fig.2 as a consequence of the acceleration of
a fascicle of electrons (produced by the help of linear accelerators)

The acceleration is made by applying large magnetic fields and the accelerating rings are a few
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km long. \

The fascicle of accelerated electrons sends photonic radiation with angstrom length of waves
within the same spectral range as the one of X radiation,
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Figure 2. Presents a comparison between a conventional X source radiation and a synchrotron source.
4. Highlighting the imperfections in the crystal pattern

The imperfections in the crystalline pattern may be dotted (vacancies), one-dimensional
(dislocations) or bi-dimensional (packaging defects)

They are produced by the ultra rapid solidification in the solid solution as a consequence of the
solubility extension and can have an important role in the precipitation reactions which are to
be expected at the decomposition during heating of these solid solutions obtained by hardening
from liquid state. The concentration of the vacancy type of defects may have an important role
in the diffusion processes which take place at the decomposition of the supra saturated solid
solution.

The packaging defects of another physical nature represent interfaces within the inside of
crystalline seeds where there is an alteration in the sequence of maximum atomic density
planes from the one specific to the cubic network with centered faces (CFC) to the sequence
specific for the compact hexagonal network (HC).

These imperfections can be pointed out by another experimental technique than the one of the
vacancies, namely by X ray diffraction.

A few attempts made on Al Ni alloys solidified ultra rapidly with various contents of Ni, have
shown that the X rays diffraction proves the changes of planes from CFC to HC in these alloys
and it also highlights the fact that the frequency of these changes increases together with the
increase of Ni content in the alloy.

This aspect may be interpreted as generating an increase of the concentration in the packaging
defects from the Al base supra saturated solid solution owing to the fact that these
imperfections in the network, experimentally shown in Al-Ni alloys ultra rapidly solidified
play an interesting part in the hardening by aging of the Al alloys.

5. Conclusions ‘

In some Al alloys the packaging imperfections as well as dislocations may be places of

germination for the precipitation especially when the crystalline pattern of the precipitate is of

HC type.

In Al-Ag alloys the helicoidally dislocations introduced at the solid state hardening absorb the
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silver atoms and can degenerate in low and narrow packaging imperfections on the
crystallographic planes.

These packaging defects act as germs for the formation of vy’ precipitates with the hexagonal
crystalline network.

Normally in Al the packaging imperfections are absent owing to the very high rate of their
superficial energy. But during the formation of supersaturated solid solutions by the hardening
of certain Al alloys it is possible to appear clusters of foreign atoms which produce a decrease
of the superficial energy of the packaging imperfections and consequently make their
appearance possible as it is shown in the determinations of the X ray diffraction.
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DOGU KARADENIZ BOLGESI KiL MINERALLESMELERININ OLUSUMU VE
KOKENIi

Occurence and Origin of Eastern Black Sea Clay Mineralization
Necati KARAKAYA*, Muazzez Celik KARAKAYA#*, Kevin FAURE**

*SelcukUniv. Miihendislik-Mimarlik Fakiiltesi Jeoloji Miihendisligi Boliimii 42031, KONYA
**nst. of Geological & Nuclear Sciences 30 Gracefield Rd / PO Box 31-312 Lower Hutt, NZ

0Z: Volkanojenik masif siilfit ve damar tip silfit yataklan ile iliskili durumda yaygin ve
yogun hidrotermal alterasyon Dogu Karadeniz provensi boyunca genellikle gdzlenmektedir.
Inceleme alaninda gesitli lokasyonlardan toplanan numuneler iizerinde tiim kaya, kil
fraksiyonunun X-1gmlari difraksiyonu (XRD), taramal: elektron mikroskop ve enerji dispersiv
X-isinlart (SEM-EDX), kuru kimyasal analiz ve oksijen izotop analizleri yapilmustir.

Kil mineral topluluklari Geg Kretase volkanik kayaclari cevresinde gozlenmistir ve ¢cogunlukla
Gec¢ Kretase — Paleosen intriizyonlan ile iligkilidir. Geg¢ Kretase volkanizmasi bazaltlk
andezitik, dasitik, riyodasitik ve riyolitik lavlar ve piroklastiklerden olusmustur.

Propilitik, fillitik (serisitik), hematitlesme, silislesme ve alunitlesme sonucu volkanik
kayaclarin hidrotermal alterasyonu gelismistir. Alunit, kaolinit,” jips, nabit siilfiir yiliksek
siilfitlesme zonlarinda, kaolinit ve silis polimorflarinin olusumu killesme zonlarinda ve serisit
(illit) fillitik alterasyonda olugmustur. Illitin safligimin yiiksek oldugu illitik alterasyon bazi
siilfit yataklar ile iligkili olarak gdzlenmistir. Alterasyon zonlarinda iki tiir kaolinit olusumu
tespit edilmistir. Toseki olarak tanimlanan kaolinit olugsumu silis polimorflari ve illit igerirken,
ikinci tiir kaolinit saf olup Kkalinliklari 5-30cm arasindadir ve beyaz-agik yesil renkli
damarlardan olugur.

illit mineralleri genellikle 2M politipinde olup kristaliniteleri iyidir. [llit minerallerinin oksijen
izotop degerleri %o6-8 (V-SMOW) arasinda olup deniz suyundan yiiksek sicakliklarda (200-
300°C) olustufunu gostermektedir. Altere Kretase yashi Saplica volkanik kayaglarin iginde
volkaniti iginde gbzlenen bindirme fayina paralel olarak geligmis 1-2m genislikteki bir zonda
olusan hidrotermal, beyazimsi-agik yesil kaolinit damarlarinin oksijen izotop degerleri %016-17
arastndadir. Oksijen izotop degerlerine gore kaolinit damarlari muhtemelen deniz suyunun
benzer degerleri ile denge halindeki 75-100°C arasindaki sicakhklarda olusmustur. Alterasyon
zonlarinda genellikle Ca-montmorillonitten olusan iki tiir bentonit olusumu belirlenmistir,
Yesilimsi-sarunst  yesil renkli olan birinci tiir bentonit olugumu hemen hemen saf
montmorillonitten olusurken, ikinci tiir beyazimsi-pembe renkli olup Ca-montmorillonit
yaninda az miktarda (%5-10) silis polimorflar1 icerir. Her iki tiir bentonit olusumunun oksijen
izotop degerleri %023-29 arasinda bulunmus olup, bu bentonitlerin kesin olarak halmorolizle
olustugunu gistermistir.

Anahtar Kelimeler: Volkanizma, illit, kaolinit, montmorlllomt bentonit.

ABSTRACT: Widespread and intense hydrothermal alteration is associated with volcanogenic
massive sulfide and vein type sulfide deposits are generally observed throughout the Eastern
Black Sea province. Samples were collected from many localities in the province for bulk-rock
and clay fraction X-ray diffraction (XRD), scanning electron microscopy and energy dispersive
X-ray (SEM-EDX), dry chemical, and oxygen isotope analyses were made.
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Clay mineral assemblages are observed in and around of Late Cretaceous volcanic rocks and
are often spatially associated with Late Cretaceous-Paleocene granitoid intrusions. Late
Cretaceous volcanism is dominated by basaltic, andesitic, dacitic, rhyodacitic and rhyolitic
lavas and pyroclastics.

Hydrothermal alteration of the volcanic rocks have resulted in the formation of propylitic,
phyllitic (sericitic) and, argillic alteration along with hematite, silica polymorphs and, alunite
mineralization. Alunite, kaolinite, gypsum, pyrite and native sulfur are abundant in high
sulfidation zones, kaolinite and silica are abundant in the argillic alteration and sericite (illite)
dominates in the phyllic alteration. High purity illite alteration is associated with some sulfide
deposits. Two type of kaolinite occurrence were observed in the alteration zones. Some of those
named toseki contain silica polymorphs and illite. Second type kaolinite were seen as veins and
their thickness are between 5 to 30cm thick and white to light green in colour.

llite minerals are generally 2M polytype and their crystalinity are good. Oxygen isotope
values of illite minerals range between 6 and 8 %o (V-SMOW) and suggest deposition from

seawater at elevated temperatures (200 - 300 °C). Hydrothermal, white-light green kaolinite
veins occur in a 1-2 m wide zone within altered Cretaceous volcanic rocks, which parallels a
major thrust zone in the Saplica volcanites. Oxygen isotope values of the kaolinite veins range

between 16 and 17 %o. The veins were most likely formed at temperatures of 75 to 100 °C in
equilibrium with water that has values similar to those of seawater (0 %c). Two type of
bentonite occurrences in the alteration were defined zones and generally contain Ca-
montmorillonite. First type of the bentonite deposits which are green to greenish yellow
coloured consist of nearly pure montmorillonite whereas second type which is white to purple
coloured contain minor amounts of silica polymorphs (5-10%) besides to Ca-montmorillonite.
Oxygen isotope values of montmorillonite from the bentonite deposits range between 23 and 29
%o clear evidence of formation by halmyrolysis.

Key Words: Volcanization, illite, kaolinite, montmorillonite, bentonite.
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KARACADAG YORESI KALKALKALI VE ALKALI VOLKANITLERININ
JEOKIMYASAL VE PETROLOJIK iLiSKiLERI, KONYA, ORTA ANADOLU

Geochemical and Petrological Relationships Between Calkalkaline and Alkaline Volcanites in
The Karacadag Area, Konya, Central Anatolia, Tiirkiye

Kiirsad ASAN ve Hiiseyin KURT

Selcuk Universitesi, Miihendislik-Mimarlik Fakiiltesi, Jeoloji Miihendisligi Boliimii, KONYA

OZ: Karacadag yoresinde Alt Miyosen yash volkanitler yiizeylemektedir. Bu volkanitler
biiyiik hacimli andezitik-dasitik lav ve piroklastitler ile daha az yayilima sahip bazalt,
trakibazalt, bazaltik trakiandezit ve trakiandezitden olusmaktadir. Iki grup volkanik kayac ayirt
edilebilmektedir: (1) andezit, dasit ve piroklastitleri iceren kalkalkali grup (KG) ve (2) bazalt,
trakibazalt, bazaltik trakiandezit ve trakiandezitleri iceren hafif alkali grup (HAG). “Ar/*Ar
yaglar1 Karacadag volkanitlerinin Erken Miyosen’de (18-19 My) ve HAG’1n KG’den hemen
sonra piiskiirdiigiinii gostermektedir. Harker diyagramlari KG igin hornblend, Fe-Ti oksit ve
apatit, HAG icin olivin, klinopiroksen ve Fe-Ti oksit fraksiyonlagmasini ileri siirmektedir.
KG’nin uyumsuz iz element desenlerinde Sr, K, Rb, Ba ve Th gibi biiyiik iyon yarncapl -
element (BIYE) zenginlesmesi ve Nb ve Ta gibi yiiksek alan enerjili element (YAEE) negatif
anomalileri gozlenirken, HAG’da hem BIYE hem de YAEE zenginlesmesi gdzlenmektedir.
Kayaglar orta derecede zenginlesmis (Lay/Luy orani KG icin 7-24, HAG i¢in 6-17) NTE
desenlerine sahiptirler. Ayrica volkanitler goreceli olarak diisiik Sr (St/*Sr &' 0.703782-
0.705129) ve yiiksek Nd (eng = +2.25 - +4.49) izotopik degerlerine sahiptirler. Tiilm bu veriler,
KG igin yitimle modifiye olmug orojenik ortam, HAG i¢in levha-i¢i ortam dnermektedir.

Anahtar Kelimeler: Karacadag volkanitleri, “°Ar/*Ar yaslari, Kalkalkali, Levha-ici
i F

ABSTRACT: In the Karacadag area, Lower Miocene aged volcanites crop out. These
volcanites are composed of large volumes of andesitic-dacitic lavas associated with
pyroclastites and small volumes of basalt, trachybasalt, basaltic trachyandesite and
trachyandesite lavas. Two groups of volcanic rocks can be distinguished: (1) calcalkaline
rocks (CG) including andesites, dacites and pyroclastites, and (2) mildly alkaline rocks (MAG)
including basalts, trachybasalts, basaltic trachyandesites and trachyandesites. “CArAr ages
show that the Karacadag volcanites were erupted during Early Miocene (ca.18-19 Ma) and
suggest that MAG succeed shortly afterwards CG. Harker diagrams suggest fractionation of
hornblende, Fe-Ti oxide and apatite for CG, and olivine, clinopyroxene and Fe-Ti oxide for
MAG in the magmatic evolution. Whereas the incompatible trace element patterns of the CG
show enrichment of LILEs (Sr, K, Rb, Ba and Th) and negative HFSEs (Nb, Ta) anomalies, in
the MAG show enrichment of both LILEs and HFSEs. The rocks also have moderately
fractionated REE patterns with (La/Lu)y ratios of 7-24 for CG and 6-17 for MAG. Moreover,
the volcanites have relatively low Sr (¥ St/%°Sr = 0.703782 and 0.705129), and high Nd (€yy =
+2.25 and +4.49). All these data suggest that CG were formed in a subduction modified
orogenic setting, and MAG in a within-plate setting.

Key Words: Karacadag volcanites, “Ar/°Ar ages, Calcalkaline, Within-plate
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BULDAN VE BABADAG (DENIZL{) METAMORFITLERININ JEOLOJIK VE
PETROGRAFIK OZELLIKLERI

The Geological and Petrographical Characteristics of Buldan and Babadag Metamorphites
Fatma GOKGOZ, Halis MANAY ve Yahya OZPINAR

*Pamukkale Universitesi, Jeoloji Miihendisligi Boliimii, Kintkli Kampiisii, 20017 DENIZLI
fince@panmukkale.edu.tr, hmanav@pamukkale.edu.tr, yozpinar@pamukkale.edu.tr

OZ: Inceleme alanlart Denizli’nin kuzeybatisinda ve batisinda bulunan Buldan ve Babadag
gevresinde yer almaktadir. Bu ¢alisma ile Menderes Masifi’nin giineydogu kanadini olugturan
ve Buldan ve Babadag (Denizli) cevresinde yiizeylenen Masif’e ait metamorfik kayaglarin
jeolojik ve petrografik ozellikleri belirlenmeye caligtimustir.

Buldan ¢evresinde en altta Paleozoyik yasli granat mikagist ve iki mikali sistlerle temsil edilen
Menderes Masifi’'ne ait 6rtii sistleri yer almaktadir. Prekambriyen yagl ortognayslar bu birimi
yatay ve yataya yakin tektonik dokanakla iizerlemektedirler. Bolgedeki ortognayslarin
intriizyon yaglarinin *”” Pb/ 2% Pb yontemine gore ortalama 560-570 my oldugu bilinmektedir
(Koralay ve Dora, 1999). Alt Pliyosen yagh kumtasi, kiltast ve marn ardalanmalariyla temsil
edilen Kolonkaya Formasyonu tiim alttaki birimler iizerine acisal uyumsuzlukla gelmektedir.
Pliyo-Kuvaterner yash olan ve cakiltaglart ile temsil edilen Asartepe Formasyonu ise
Kolonkaya Formasyonu iizerinde acisal uyumsuzlukla yer almaktadir, Kuvaterner yash
¢okeller tiim bu birimler {izerinde agisal uyumsuzlukla gézlenmektedir.

Babadag civarinda istif Buldan’da oldugu gibi tabanda Ortakdy Formasyonu olarak
adlandirilan Paleozoyik yash sistler (Babadag Metamorfitleri) ile baslamaktadir. Ust Miyosen
—Alt Pliyosen yash Sazak Formasyonuna ait Hisar kiregtaslari Ortakéy Formasyonu iizerine
acisal uyumsuzlukla gelmektedir. Alt Pliyosen yasl Kolonkaya Formasyonu Hisar kirectaslari
tizerinde gecisli ve uyumlu olarak yer almaktadir. Babadag g cevresinde Kolonkaya Formasyonu
alttan iiste dogru Ahilli Marn Uyem Babadag Kumtasi-Marn Uyesi, Manastir Cakiltagt Uyesi
ve Mollaahmetler Cakiltast Uyesi’nden olusmaktadir. Kolonkaya Formasyonu’nun Uyeleri
birbirleriyle gecisli ve uyumlu olarak yer almaktadirlar. Pliyo-Kuvaterner yash Asartepe
Formasyonuna ait Kelleci gakiltaglart ise tiim alttaki birimler tizerine acisal uyumsuzlukla
gelmektedir.

‘6

Buldan cevresinde cogunlukla gbzlii yapt sunan ortognayslarin mineral bilesimi “ kuvars +
plajiyoklas (oligoklas) + K-feldispat (ortoklas ve mikroklin) + biyotit + muskovit % klorit
granat * turmalin + epidot (pistazit) + opak oksitler ”” olarak saptanmistir,

Babadag cevresinde en altta yer alan ve Ortakdy Formasyonu olarak adlandirilan Paleozoyik
yash sistler (Babadag Metamorfitleri); klorit + granat + kuvars + biyotit + muskovit sistler,
kuvars + biyotit + muskovit sistler, klorit + muskovit + kuvars + granat sistler, klorit + kuvars
+ muskovit + granat sistler, klorit + kuvars + muskovit sistler, muskovit + kuvars sistler,
kuvars sistler, biyotit + muskovit + kuvars sistler, klorit + granat + amfibol sistler, grafit +
kuvars sistler, siyah renkli mermerlerden olugmaktadir.

ABSTRACT: The research areas are located around Buldan and Babadag regions which are
situated in northwestern and western part of Denizli, respectively. Present study aims to
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determination of geological and petrographical properties of the metamorphic rocks belong to
southeastern part of Menderes Massif, which are outcroped around Buldan and Babadag
regions.

Cover schists of the Menderes Massif, which are represented by Paleozoic-aged garnet mica-
schists and mica-schists, are located at the basement of the study area. These units are
overlain by tectonic slides that are Precambrian orthogneiss. Intrusion ages of the
orthogneisses in the area are known as ~ 560-570 Ma based on 207 pp/ 2% Pb method (Koralay
and Dora, 1999). All these formations were overlain with angular disconformity by Early
Pliocene-aged Kolonkaya formation, which is characterized by sandstones, claystones and
marls alternation. Kolonkaya formation is overlain with an angular disconformity by Plio-
Quaternary-aged Asartepe formation represented by conglomerates. All units in the study area
are overlain with an angular disconformity by Quaternary alluvium deposits.

The Paleozoic schists (Babadag Metamorphits) named Ortakdy formation occurs at the lowest
level of the sequence around Babadag region like Buldan. Ortakdy formation angular
disconformably overlain by Hisar limestones belong Upper Miocene-Lower Pliocene aged
Sazak formation. Hisar limestones are covered by Lower Pliocene Kolonkaya formation with
an alternate and conformable contact. Kolonkaya formation comprises Ahully marl member,
Babadag sandstone-marl member, Manastir conglomerate member and Mollaahmetler
conglomerate member from bottom to top around Babadag area. The members of Kolonkaya
formation are located by each other with alternate and conformable contact. All units in the
study area are overlain with an angular disconformity by Quaternary Kelleci conglomerates of
Asartepe formation.

In Buldan area, the mineralogical composition of gneisses that show mostly augen texture are
determined as “quartz + plagioclase(oligoclase} + K-Feldspar (ortoclase and microcline) +
biotite + muscovite + chlorite + garnet + tourmaline + epidote (pistasite) + opaque oxides”.

The Paleozoic schists (Babadag Metamorphits), named as Ortakdy formation, occur at the
lowest level of the sequence around Babadag region are composed of ; chlorite + garnet +
quartz + biotite + muscovite schists, quartz + biotite + muscovite schists, chlorite + muscovite
+ quartz + garnet schists, chlorite + quartz + muscovite + garnet schists, chlorite + quartz +
muscovite schists, muscovite + quartz schists, quartz schists, biotite + muscovite + quartz
schists, chlorite + garnet + amphibole schists, graphite + quartz schists and black-coloured
marbles.
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ZiGANA (GUMUSHANE, KD-TURKIYE) DASITLERINDEKI KiLLERIN
MINERALOJI VE KIMYALARI

Mineralogy and Chemistry of Clays in Dacites at Zigana (Giimiishane, NE-Turkey)
Ferkan SIPAHI* ve M. Burhan SADIKLAR**

*Karadeniz Teknik Univ.Giimiishane Miih. Fak. Jeoloji Miih. B5l., 29000, GUMUSHANE
** Karadeniz Teknik Univ Miih. Fak. Jeoloji Miih. Bél., 61080, TRABZON

0Z: Zigana Dagi (Giimiishane, KD-Tiirkiye) civarinda yiizeyleyen Geg Kretase yash dasitler
yogun hidrotermal ayrigmaya maruz kalmislardir. Bu alandaki dasitler ii tip olup, Dasit — I ve
Dasit — II olarak adlandirilmiglardir. Dasitler plajiyoklas, kuvars, hornblend, biyotit ve
-muskovitten olugsmakta olup, tali mineral olarak zirkon, opak mineral olarak ise pirit ve hematit
icermektedir. Ayrigma iiriinii olarak serisit, klorit ve karbonat mineralleri (ankerit, kalsit)
belirlenmistir. Kil tiirleri, x-isinlan1 difraktogram (XRD) ve Diferansiyel Termik Analiz
(DTA)Y’lere gore ilit, klorit, kaolinit, simektit ve ilit-simektit olarak belirlenmigtir. Dasitlerde en
fazla bulunan kil mineralleri ilit ve klorittir.

flitler 2M1 ve kloritler IIb politipindedir. ilitler, kristalinite degerlerine gore diisiik sicaklik
baskalagiminin iiriiniidiirler, ilitlerin b, parametresi Dasit — I'de 1.494 - 1.502 ve Dasit — I'de
1.4936 — 1.5028 arasindadir. b, parametresine gore, ilitler diigiik — orta basing metamorfizma
derecesi yani basincin 3 kbar’i asmadift ortamlarda, Fe** ve Mg'ca fakir ve feldispatlarin
hidrotermal bozusmast sonucu olusmuslardir.

K icerigine dayanarak ilitlerin 300 °C’nin altindaki sicakliklarda olustugu diisiiniilmektedir.
Klorit jeotermometre hesaplamalarina gore, sicakliklar 100 — 250 °C arasinda degigmektedir.
Dolayisiyla ilit ve kloritlerden belirlenen sicaklik degerleri hidrotermal cozeltilerin
aktivitelerini yansitmaktadir. flitler pH 7 — 8, kloritler ise pH'in 8.33’den biiyiik oldugu
ortamlarda olusmuslardir. Dasitlerdeki killer asidik ve zayif alkali ortam sartlarinda geligmistir.
Dasitlerde, genel olarak az ayrismis kayacgtan ¢ok ayrigsmis kayaca dogru ilitlesme — kloritlesme
— kaolinitlesme artma, karbonatlasma ise azalmistir. Dasitlerdeki ilitler baslica magmatik
kokenli hidrotermal stvilardan olusmustur.

ABSTRACT: Late Cretaceous aged dacites which outcrop around Zigana Mountain
(Giimiishane, NE-Turkey) have been exposed intensively hydrothermal alteration. Dacites in
this area are two types and named as Dacite — I and Dacite — 1I. Dacites are composed of
plagioclase, quartz, hornblende, biotite and muscovite and include zircon as secondary
mineral, and pyrite and hematite as opaque minerals. Sericite, chlorite and carbonate minerals
(ankerite and calcite) are determined as alteration products. Clay species are determined as
illite, chlorite, kaolinite, smectite and illite-smectite according to X-Ray Diffractometer (XRD)
and Differential Thermal Analysis (DTA) graphics. lllite and chlorite are the abundant clay
minerals in dacites.

. lites are 2M1 polytype and chlorites are IlIb polytype. lllites are products of low temperature
‘metasomatism according to.their crystallinity values. The b, parameters of illites have changed
from 1.494 to 1.502 in Dacite — I and 1.4936 to 1.5028 in Dacite — Il. According to the b,
parameters, illites have been formed by hydrothermal decomposed of feldspar in low —medium
pressure metamorphism degree or the environment that pressure is < 3 kbar, and are Fe** and
- Mg-poor.
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It has been thought that illites were formed temperatures below 300 °C by basing on K
contents. The temperature changes from 100 to 250 °C according to chlorite geothermometer
calculations. Thus, the temperature values that were determined from illites and chlorites have
reflected activities of hydrothermal solutions. When illites have been formed under condition 7
to 8 of pH, chlorites have been formed pH > 8.33. Clays in dacites have developed under
conditions acidic and weak alkaline. In dacites, when illitization — chloritization —
kaolinitization have increased generally from less alteration rock to highly alteration rock,
carbonatization has decreased. lllites in dacites have been mainly formed from hydrothermal
solutions with magmatic origin.
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MAFIK VE FELSiK MAGMALARIN MELEZLESMESi- ORTA ANADOLU’DAN BiR
CALISMA

Hybridization between mafic and felsic magmas-a case study in Central Turkey
Kerim KOCAK

Selcuk Universitesi, Jeoloji Miihendisligi Béliimii, KONYA

0Z: Dogu Toros Kusagindaki Kretase yash kalkalkalin Karamadazi granitoyidi, koyu renkli
mikrotaneli anklav (KMA) iceren kuvars diyoritler ile agik renkli granitlerden olusmaktadir.
Kuvars diyoritler plajiyoklaz (Anggs), hornblend, biyotit, K-feldispat, kuvars, epidot ve
titanitten olusmaktadirlar. Kuvars diyoritlerdeki yari kogeli KMA’lar ise tam kristalli, ince
taneli, kuvars diyorit-diyorit bilesiminde olup yan kayaclarla benzer mineralojik bilegime
sahiptirler.

KMA ve kuvars diyoritler, melezlesmeye isaret eden dengesizlik yapisi gosteren fenokristallere
sahiptirler. Plajiyoklaz kristalleri ters, normal ve salimimli zonlanma gosterirler. An icerigi
gekirdekten kenara dofru anklaviarda % 38, kuvarsdiyoritlerde ise % 40’a kadar
artabilmektedir. Ayni Ornekte hornblend ve ojit, hem normal hem de ters zonlanma
gostermektedirler. Kuvars ogelli dokusunun varhigt da dengesizlik icin bir delildir.

Kuvars diyoritler, sahip olduklar yiiksek Na,O, Sr, Hafif Nadir toprak elementleri ve diisiik
Mg#, Cr, Agir nadir toprak element igerikleri ile yiiksek Al ‘lu TTG (tonalit-trondjemit-
granodiyorit) benzerlik gdstermektedir. Kuvars diyoritlerin derinlerde tamamen karigan kabuk
ve manto kokenli eriyiklerin yaygin etkilesimi ile olustugu ileri stiriilmiistiir. Buna karsilik
kuvars diyoritler ve anklavlardan farkli jeokimyasal ozellikler gosteren agik renkli granitler
muhtemelen KMA olusumuna karismamislardir, KMA’n, distteki hareketli daha soguk,
kristalli kuvars diyorit magmasi igeren magma odasina, ard arda bazik magmanin sokulumu ile
olustugu ileri siiriilmustiir.

ABSTRACT: On the Eastern Tauride Belt, the Cretaceous calc-alkaline Karamadazi Granitoid
consists of quartz diorite containing mafic microgranular enclaves (MME) and leucocratic granite.
The quartz diorite consists of plagioclase (Anggs), hornblende, biotite, K-feldspar, quartz, epidote
and titanite. Subrounded MME in the quartz diorite are holocrystalline, fine-grained, quartz diorite
to diorite in composition, and display a similar mineral assemblage to their host.

MME and quartz-diorite have phenocrysts with disequilibrium microstructures indicative of
hybridization. Plagioclase crystals exhibit inverse, normal and oscillatory zoning with maximum
core-to-rim An content increase up to 38 % in the enclave and 40 % in the quartzdiorite. Both
hornblende and augite show normal and reverse zoning even in the same sample. Existence of
quartz ocelli is also evidence for disequilibrium.

The quartz diorites show similarity to high-Al TTG (tonalites—trondhjemites—-granodiorites), with
their high Na,0, Sr, LREE, and low Mg#, Cr, HREE contents, and are suggested to be produced by
extensive interaction between the crustal and mantle-derived melts through mixing at depth. In
contrast, leucogranites display geochemical characteristics distinct from the quartz diorites and
MME, and are probably not involved in MME genesis. MME are suggested to be formed through
injection of successive pulses of basic magma into upward mobile magma chambers containing
cooler, crystalline quartz diorite magma.

Bu bildiri Avrupa Yerbilimleri Dernegi’nin 2006°daki yilik Viyana (Avusturya) toplantisinda
sunulmustur.
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KESAN - ENEZ ARASINDAKI ZEOLIT ICEREN BIRIMLERIN MINERALOJIK
OZELLiKLERI

Mineralogical Characteristics of Zeolite Bearing Units between Kesan and Enez
Ahmet ACAR, Mustafa ALBAYRAK ve Abdullah CUBUKCU

MTA Genel Miid. MAT Daire Bagk., ANKARA

OZ: inceleme sahasi Trakya Havzasinda yeralir. Stratigrafik olarak altta Geg¢ Eosen yash
kumtagi, silttagi, kiltaglarindan olusan Kesan ve Yenimuhacir formasyonlari, Oligosen yash
kumtaglarindan olusan Danigmen formasyonu ve Hisarhidag volkanitleri (tiif, andezit, riyodasit,
bazalt, aglomera, ignimbrit), iistte ise kirntili kayaglardan olusan Ergene grubuna ait
Canakkale formasyonu yiizlek verir.

Bolgede zeolit minerali igerdigi diigiiniilen ve dnceki ¢alismalarda zeolit varlifindan bahsedilen
volkanik, kirintili ve golsel birimlerden GPS yardimuyla sistematik olarak noktasal ornekler
derlenmistir. Bu Ornekler lizerinde sirasiyla incekesit, XRD, XRF, SEM+EDS analizleri
yapilarak mineralojileri belirlenmistir.

Toplam 56 ornek alinmig olup, 21 6rnekte zeolit mineraline rastlanmigtir. Bu mineraller:
mordenit, analsim, dahiyardit, natrolit, hdylandit ve klinoptilolittir.

Alinan 6rneklerde zeolit minerallerinin yaninda; kuvars, kalsit, feldispat mineralleri, kil
mineralleri( simektit, klorit, kaolen grubu), mika(muskovit+biyotit), tridimit, kristobalit,
dolomit ve amorf maddenin varlig1 tespit edilmistir.

Anahtar kelimeler: Trakya havzasi, Kesan, Enez, Zeolit

ABSTRACT: Study area has been located in Trakya basin. Stratigraphically the oldest units in
the region are Kegan and Yenimuhacir Formations. Upper Eocene aged these formations that
consist of sandstone, siltstone and claystone. Oligocene aged Danismen Formation that consist
of sandstone and Hisarlidag volcanites that compose of tuff, ryodacite, basalt, agglomerate
and ignimbrite overlies Kesan and Yenimuhacir Formations. All of these units are overlaid by
Canakkale Formation of Ergene Group that consist of sedimantary units.

These units located study area are examined for zeolite occurrences. Samples were collected
volcanic, sedimantary and lacustrine units by using GPS from study area. Samples collected
from the study area were analyzed for thin section, XRD, XRF, SEM+EDS. Results of analysis
of These samples was interpreted mineralogically. In consequence of this, mineralogical
characteristics of samples was determinated.

56 samples were collected from the study area. 21 of these samples contain zeolite. These
zeolite minerals are mordenite, analcime, dachiardite, natrolite, heulandite and clinoptilolite.
These samples also contain quartz, calcite, feldspar minerals, clay minerals ( smectite
,chlorite, kaolinite group), mica (muscovite and biotite), tridymite, cristobalite, dolomite and
amourphous mineral.

Key words: Trakya basin, Kegan, Enez, Zeolite
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DAGBASI GRANITOYIDI’NDE MAGMALARIN HOMOJEN KARISIMINA ILiSKIN
DOKUSAL VE JEOKIMYASAL OZELLiKLER, KD-TURKIYE

Textural and Geochemical Features of the Magma Mixing in the Dagbagt Granitoids, NE-
Turkey

Emre AYDINCAKIR ve Abdullah KAYGUSUZ

Karadeniz Teknik Univ., Giimiishane Miih. Fak., Jeoloji Bliimii, 29000-GUMUSHANE

Oz: Bu calismada, Dogu Pontidlerde (Trabzon) yer alan Ust Kretase yash Dagbasi
Granitoyidi’ndeki mafik ve felsik magma karigimlarint yansitan dokusal ve jeokimyasal deliller
sunulmustur,

Dagbasi Granitoyidi magmalarin homojen karisimi ile iligkili hem dokusal hemde jeokimyasal
ozellikler gosterir. Dokusal veriler; anti-rapakivi dokusu, poikilitik dokular (iri plajiyoklas
icinde kiiciik hornblend ve biyotit enkliizyonlar; iri hornblend mineralleri iginde kiiciik
plajiyoklas ve biyotit enkliizyonlary; iri kuvars icinde kiigiik plajiyoklas, hornblend ve biyotit
enkliizyonlari; iri biyotit mineralleri icinde kiiglik plajiyoklas ve hornblend enkliizyonlart),
bicagims1 biyotit ve hornblend, ignemsi apatit, iri oligoklas-andezin bilesimli plajiyoklas
fenokristalleri iginde kiigiik plajiyoklas kristalleri ve mafik magmatik anklavlar igerisinde iri
plajiyoklas ve K-feldispat kristalleri seklindedir.

Dagbast Granitoyidi’nin SiO, igerikleri % 47-76, Na,O icerikleri % 3.7-5.2, MgO igerikleri %
0.3-4.6 arasindadir ve K,O/Na,O oranlant 1 den kiiciiktiir. Plittonun I-tipi, peraliimin-
metaliimin ve kafemik grubu 6zellikler gbstermesi, sialik ve manto karisimindan tiireyen hibrid
bir kaynak oldugunu isaret etmektedir. Dagbag1 Granitoyidi kalk-alkalin bilesime sahip olup,
kalk-alkalen granitoyid seri trendi gistermektedir. Ana ve iz elementlerin bazilari icin gozlenen
diizensiz degisimler magma karigtminin sonucu olabilir. Pliiton, tektonik yerlesim
diyagramlarina gore volkanik yay granitoyidleri ozelligi gosterir.

Dokusal ve jeokimyasal veriler, Dagbasi Granitoyidi’nin gelisiminde mafik ve felsik magma
etkilesiminin oldugunu isaret etmektedir. Tiim bu Ozellikler pliitonun gelisim siirecinde
magmalarin homojen karigiminin 6nemli rol oynadigin1 gstermektedir.

Bu ¢alisma KTU Bilimsel Arastrma Projesi tarafindan desteklendi.

ABSTRACT: In this study, textural and geochemical evidences of mafic and felsic magma
interactions are investigated in the Upper Cretaceous aged Dagbast Granitoid in the Trabzon
region of the Eastern Pontides.

The Dagbast Granitoid shows evidence for magma mixing both textural and geochemical
features. Textural features are anti-rapakivi texture, poikilitic texture (small hornblende and
biotite inclusions in large plagioclase crystals; small plagioclase and biotite inclusions in
large hornblende crystals; small plagioclase, hornblende and biotite inclusions in large quariz
crystals; small plagioclase and hornblende inclusions in large biotite crystals), blade biotite
and hornblende, acicular apatite, small plagioclase inclusions in large oligoclase-andezine
crystals, and plagioclase and K-feldspar phenocrysts in mafic microgranuler enclaves.

Dagbagst Granitoid has 47-76 % SiO;, 3.7-5.2 % Na,O, 0.3-4.6 % MgO and <I K,O/Na,O.
Generally, the pluton is I-type, peralumineous-metalumineous, and show characteristic of
cafemic group granitoids, suggesting hybrid source derived from mixing of sialic and mantle
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sources. Dagbagi Granitoid has calc-alkaline composition, and is characterised by a calc-
alkaline granodiorite series trend. However, some irregular variations in major and trace
elements may be resulted in magma mixing. According to tectonic setting discrimination, these
plutons are volcanic arc granitoids.

Petrographical textures and geochemical features indicate that the Dagbast Granitoid shows
the interaction characteristics of mafic and felsic magma. These features indicate significant
magma mixing processes in the evolutional history of the pluton.

This study was financially supported by KTU Scientific Research Projects
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_ CELTIK (KONYA) K_UZEYDO('}USUNDA YER ALAN NEOJEN YASLI
SEDIMANTER BIiRIMLERIN MIiNERALOJIK VE JEOKIMYASAL OZELLIKLERI

Mlneralogzcal and Goechemical Properties of Neocene Sedimentary Units in Around of
Northeast of Celtik (Konya)

Ozlem RUSEN ve Muazzez CELIK KARAKAYA

Selcuk Universitesi Mih. Mim. Fak. Jeoloji Miihendisligi Boliimii KONYA

OZ: Celtik (Konya) kuzeydogusunda yayilim gosteren Neojen yash sedimanter birimlerin
mineralojik ve jeokimyasal Ozellikleri arastirildiga bu cahisma 130 km” lik bir alanda
yiiriitilmiistiir. inceleme alaninda tabanda Neojen yagh Ilyaspasa formasyonu (Alt-Orta
Miyosen) yeralir. Bunun iizerinde uyumsuziukla Sakarya formasyonu (Ust Miyosen-Pliyosen)
gozlenir. Genis bir yayilima sahip olan Sakarya formasyonu Jips, Alt Kirectast, Killi Dolomit
ve Ust Kiregtasi olmak iizere dort iiyeye ayrilmaktadir. Bu birimler iizerine Kuvaterner yash
aliivyon ve taraca agisal uyumsuzlukla gelmektedir.

Inceleme alaninda X-isinlar calismalar ile simektit, K-simektit, Ca-Mg simektit (stevensit),
illit, klorit, paligorskit, sepiyolit, kaolinit, dolomit, kalsit, kuvars, jips, feldispat ve manyezit
mineralleri saptanmigtir. Caligma alaninin orta kesimleri disindaki bolgelerde, Sakarya
formasyonunun killi dolomit iiyesine ait birimlerinde, yaygin kil minerali olarak simektit
izlenmektedir. Simektitten sonra yaygin olarak illit ve sepiyolit yer almaktadir. Calisma
alamintn orta kesimlerinde ise, iiye icerisinde sepiyolit yaygin mineral olarak gézlenmektedir.
Calisma alaninin  orta, dogu ve kuzeybati kesimlerinde ise klorit ve paligorskite
rastlanmaktadir. Ozellikle inceleme alaninin kuzeybatisinda klorit oldukga yaygindir. Killi
Dolomit iiyesinde en az rastlanan kil minerali kaolinittir. Kaolinit inceleme alamnin orta ve
dogu kesimlerinde bazi diizeylerde izlenir.

Caligma alaninin orta ve dogu kesimlerinde Sakarya formasyonuna ait Jips iiyesi icerisinde,
illite oldukca sik rastlanilir. Illitten sonra yaygin kil mineralleri sirastyla; simektit, sepiyolit,
klorit, kaolinit ve paligorskittir.

Sakarya formasyonuna. ait fiyelerin pH degerleri olciilmiis ve pH degerlerinin 8.90-9.20
arasinda degistigi, belirlenmigtir. Yapilan pH 6l¢giimlerine gore inceleme alaninda zayif alkalin
ve alkalin kosullarin etkin oldugu belirlenmistir. Orneklerin pH degerleri arasinda biiyiik bir
fark goriilmemistir.

Na-SO,, Mg/Ca-Sr/Ca, Na/Ca-Sr/Ca, Na/Ca-Mg/Ca grafikleri, dolomit ve jips Srneklerinin,
tath su bilesimine yakin konsantrasyona sahip olan bir ortamda ¢okeldigini ortaya
koymaktadir. SiO, ‘in Al,03, Fe,03, K,0, TiO,, Cry,03, Ni, Zr ve Sc ile ¢ok kuvvetli pozitif
korelasyon iligkisi, bu bdlgede “simektit + illit + klorit + paligorskit(?) + kaolinit + feldispat +
kuvars” parajenezine dayamir. Al,O3, SiO,, Fe 05 ve KyO ile TiO; ve P,Os ‘in birbirleri ile
kuvvetli pozitif ve her birinin CaO ve MgO ile negatif korelasyona sahip olmalart dolomit ve
silikatlarin farkli sartlarda olustufunu gosterir. Tirktaciri bolgesi kayaglarinda TiO,-Cr,O5-
ALO;3-Fe,05-K,0-Zr-Sc-Si0,-Ni-Na,0-P,05(-MnO-Y)  ve  Nb-SO3-MgO-Sr-CaO-AK(-Ba)
seklinde iki grup kiimelesmenin oldugu belirlenmistir. Bu durum silikat ve karbonat mmerallerl
birbirlerinden farkli mekanizmalarla ¢okeldigini gostermistir.

Anahtar Kelimeler: Jips, simektit, illit, sepiyolit, kaolinit, klorit, paligorskit.
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ABSTRACT: Mineralogical and geochemical properties of Neocene aged sedimentary units
were investigated in vicinity of northeast of Celtik, Konya area. The research was carried out
in about 130 km® area. Lower to middle aged Ilyaspasa formation is situated at the bottom of
the sequence. Sakarya formation uncomfortably covers the formation and divided to four
members according to mineralogical composition. The members are named as gypsum, lover
limestone, clayey dolomite and upper limestone. Quaternary aged alluvium and terftices cover
these formations.

Montmorillonite, stevensite, kaolinite, dolomite, calcite, quartz, gypsum, feldspar and
magnesite were determined by means of X-ray diffraction. Apart from the central part of the
area, smectite is the most common clay mineral while illite and sepiolite are rare. Sepiolite is
the most abundant mineral in the central part of the area in clayey dolomite in dolomite
member. Chlorite and palygorskite were rarely seen in central, east and northwest part of
area. Chlorite is most abundant in especially northwest of the area. Kaolinite is the least
mineral in the clayey dolomite member. Kaolinite is seen in some layer while illite is frequently
determined in central and east part of the area. In the central and east part of the study area,
illite is the most abundant mineral while kaolinite, sepiolite, chlorite and palygorskite are less
common mineral in gypsum mineral of gypsum member of Sakarya formation,

pH values of Sakarya formations were measured, and generally similar pH values, between
8.90 and 9.20, were found. According to the pH values the mineral paragenesis were
precipitated in weak alkaline and alkaline conditions. pH values of the samples were not
differing between the members.

It is thought that dolomite and gypsum were precipitated in fresh water environment according
to Na-SO,, Mg/Ca-Sr/Ca, Na/Ca-Sr/Ca, Na/Ca-Mg/Ca diagrams. Strongly positive correlation
between Si0, to ALO; Fe,0; K,0, TiO; Cr,0; Ni, Zr and Sc is related to
smectite+illite+chlorite+palygorskite (?)+kaolinite+feldspar+quartz mineral paragenesis.
Strongly positive correlation between SiO, ALO; Fe;0; K0, TiO; and P,0Os and negative
correlation between CaO and MgO is related to different deposition conditions. Two different
cluster were determined between TiO;-Cr;03-Al,03-Fe;03-K,0-Zr-Sc-Si0,-Ni-Na,O-P,04(-
MnO-Y) and Nb-S03-MgO-Sr-CaQ-LOI (-Ba) in around of Tiirktaciri area. This two element
cluster shows that silicate and carbonate minerals were deposited different conditions.

Key words: Gypsum, simectite, illite, sepiolite, kaolinite, chilorite, paligorskite.
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SUBALKALEN BULDAN (DENIZLi) METAGRANITININ JEOKIMYASAL
OZELLIiKLERi

Geochemical Characteristics of The Subalkalen Buldan Metagranite (Denizli)
Fatma GOKGOZ

Pamukkale Universitesi Jeoloji Mithendisligi Boliimii, Kinkli Kampiisii, 20017 DENIZLI,
fince@pamukkale.edu.tr

OZ: Caligma alani, Buldan metagranitinin kuzey boliimiinde yer almakta olup Denizli ilinin
yaklasik 50 km kuzeybatisinda bulunmaktadir. Buldan metagraniti ¢cogunlukla gozlii yapt
sunan gnayslardan olugmaktadir. Bolgedeki gozlii gnayslar iri taneli olup baslica kuvars, K-
feldispat (ortoklas ve mikroklin), plajiyoklas (oligoklas), mika ve granat minerallerini
icermektedirler. Metagranitler icerdikleri mineral tiirlerine ve yiizdelerine gére agik veya koyu
renklerde olabilmektedirler. 0,5-10 cm ¢apindaki yumrular halindeki iri feldispat kristalleri
nedeniyle gnayslar genellikle porfiroblastik doku gostermektedir.

Gozli gnayslarin tiim kayag jeokimyast sonuglarina gore granitik ve granodiyoritik kikene
sahip, subalkalen karakterli olduklari belirlenmistir. Bu kayaglar demir igeriklerinin diigtik
olmasi nedeniyle AFM diyagraminda kalkalkalin alana digmektedirler. Gozlii gnayslarin
tektonik ayirtman diyagramlarina gore ilksel kayalarinin carpisma ile es yash granit ve
granodiyoritler olduklart belirlenmistir. Bu granitoyidler peraliimin S-Tipi granit karakterine
sahiptirler.

ABSTRACT: The research area is exposed at Northern part of Buldan Metagranite and is
located 50 km to the northwestern part of Denizli. Buldan metagranite is mainly composed of
augen gneisses The augen gneisses are coarse grained and mainly composed of quartz, K-
feldspar, plagioclase, mica and garnet. The metagranites surrounding Buldan are pale or dark
in color according to mineral types and percentage. The gneisses have generally
porphyroblastic texture with coarse grained feldspar crystals (0,5-10 cm in diameter). The
other characteristic future of the augen gneisses is cataclastic texture.

The results of the whole rock geochemistry reveal that the protoliths of augen gneisses are
granite and granodiorite and have subalkaline character. AFM diagram for the gneisses
suggest that Buldan metagranites are calcalkaline because of they are Fe-poor in
compositions. According to tectonic discrimination diagrams the protoliths of augen gneisses
are within the syn-collision granites and granodiorites. The granitoids have peraluminous S-
Type granite character.
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TEKKEDAG VOLKANIKLERININ (iNCESU:KAYSERi) KOKENIi: PETROGRAFIK
VE JEOKIMYASAL OZELLIiKLERIi

Origin of The Tekkedag Volcanics (Incesu-Kayseri): Petrographic and Geochemical
Properties

Tamer KORALAY, Yusuf Kagan KADIOGLU ve Oguz ZOROGLU

Ankara Univ. Miih. Fak. Jeoloji Miih. Boliimii 06100- Tandogan/ANKARA

OZ: incesu (Kayseri) ilcesinin GB’ sinda yeralan Ust Miyosen yash Tekkedag volkanikleri,
KB-GD uzaniml bir sirt seklinde olup, ojit andezit, bazaltik andezit bilesimli kayaglardan
olugmaktadir. Mineralojik olarak plajiyoklas (oligoklas, andezin ve labrador) + piroksen (ojit)
+ Fe-Ti oksitler (manyetit, ilmenit, hematit)’ den olusan volkanik kayaclar hipokristalin
porfirik, hipohiyalin porfirik, glomeroporfirik ve seriate dokusu gosterirler. Tekkedag
volkanikleri orta K’ lu, kalkalkalen karakterli olup, (Al,O3/(CaO+Na,0+K,0)) oranlar1 1.39-
1.46 arasinda degismektedir. MgO karsi olusturulan degisim diyagramlarinda, SiO;, NayO,
K,0, P,0s, Rb, Zr, Hf, Th, Pb, Y ve Nb elementleri negatif korelasyon gosteriyorken, Fe,0s3,
TiO,, CaO, Mg#, Sr, V ve Ni elementleri pozitif korelasyon gostermektedir. Tekkedag
volkaniklerinin bazi uyumsuz element oranlari; Th/Nb 1.65-1.85, Nb/Ta 1.41-1.70, Ba/Nb
38.54-64.68, Hf/Th 0.38-042 arasinda degismekte olup, yitimle iligkili volkanik yay
bazaltlarinin izlerini tagimaktadirlar, Okyanus Ortas1 Sirti Bazaltlarina (MORB) oranlanmig
¢oklu element degisim diyagraminda Tekkedag volkanikleri, biiyiik iyon yaricapli elementler
(LILE) bakimindan zenginlesme gosteriyorken, yiiksek ¢ekim alanli elementler (HFSE)
bakimindan MORB c¢izgisine yakin dagilim gostermektedir. Ozellikle Nb, Ce, Zr ve Hf
elementleri bakimindan MORB’ a gore ¢ok az bir zenginlesme, Ti ve Y elementleri
bakimindan ise belirgin bir tiiketilme goriilmektedir.

Petrografik ve jeokimyasal veriler Tekkedag volkaniklerinin olusumunda plajiyoklaz,
klinopiroksen ve Fe-Ti oksit kontrollii fraksiyonel kristallenmenin etkili oldugu yitim zonu
bilesenlerince zenginlesmis bir manto kaynagindan tiiredigini diistindiirmektedir.

ABSTRACT: Upper Miocene Tekkedag volcanics, located at the southwest of Incesu town
extend as a ridge in NW-SE direction and composed of augite andesite, basaltic andesite rocks.
In terms of mineralogical composition, Tekkedag volcanics are mainly composed of
plagioclase (oligoclase, andesine and labrodorite) + pyroxene (augite) + Fe-Ti oxides
(magnetite, ilmenite, henatite) and have hypocrystaline porphryric, hypohyaline porphryric,
gleomeroporphryric and seriate textures. Tekkedag volcanics have medium K,O contens and
calc-alkaline in character. The ratios of (Al,O3/(CaO+Na,0+K,0)) are between 1.39-1.46.
The variation diagrams MgO versus Si0,, Na,O, K;0, P,Os, Rb, Zr, Hf, Th, Pb, Y and Nb have
negative correlation, on the other hand, Fe,03 TiO, CaO, Mg#, Sr, V and Ni have positive
correlation. The ratio of incompatible element of Tekkedag volcanics have Th/Nb 1.65-1.85,
Nb/Ta 1.41-1.70, Ba/Nb 38.54-64.68, Hf/Th 0.38-0.42 and exhibit Volcanic Arc Basalts (VAB)
nature. The MORB normalized elemental patterns of Tekkedag volcanics show enrichment in
LILE and a fear depletion in HFSE almost close to MORB normalized line. They show
enrichment in Nb, Ce, Zr and Hf elements and depletions in Ti and Y elements relative to
MORB normalized pattern.
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Petrographic and geochemical results suggest a significant role of plagioclase, clinopyroxene
and Fe-Ti oxide farctionation during the evolution of Tekkedag volcanics. Furthermore, these
results reveal that the volcanics of Tekkedag have produced from a parental magma derived
from an eriched source of mixed subduction products.
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IZMIR (FOCA) - BALIKESIR (BIGADIC) - MANISA (GORDES) YORESI
ZEOLITLERININ TEKNOLOJIK VE MINERALOJIK OZELLIKLERI

Technological and Mineralogical Properties of Izmir (Foga)-Balikesir (Bigadic)-Manisa
(Girdes) Region Zeolites

Giinnur ULUSOY ve Mustafa ALBAYRAK

Maden Tetkiik Arama Genel Miidiirliigii, ANKARA

OZ: Zeolitler gerceve silikat yapisinda, kimyasal olarak alkali ve toprak alkali katyonlar iceren
sulu aliiminosilikat bilesimli mineral grublaridir. Bugiin i¢in 40’tan fazla dogal zeolit minerali
ve 150’den fazla sentetik zeolit tiirii bilinmektedir. Zeolitlerin kullanildiklar1 alanlar1 genel
olarak; kirlilik kontrolii, enerji uygulamalari, tarim ve hayvancilik, madencilik ve metalurji,
kagt iiretimi, puzolan ¢imento katkist ve bazi tibbi uygulamalar olarak siralayabiliriz.

Zeolitin, kullanim alanlarina yonelik iriin haline getirilmesi ve bu {iriiniin tamtimt oldukca
onemlidir. Bu baglamda yapilan caligma zeolitin diger kullanim alanlarina da yonelik olacak
sekilde; seramik sanayiinde, kagit sanayinde (dolgu ve kaplama), kedi kumu olarak ve ¢imento
katki maddesi olarak kullanilabilirliginin aragtiriimasidir.

Calismada; Foca, Bigadi¢ ve Gordes yorelerinden temin edilen zeolitlerin kullanim alanlarina
yonelik olarak arastirilmasi yapilmigtir. Bu amacla numunelerin kimyasal, mineralojik
analizleri yapilmis olup seramik sanayinde (6n teknolojik), kagit sanayinde (dolgu ve
kaplama), kedi kumu olarak degerlendirilmesinde ve ¢imento katki maddesi olarak kullantmina
iliskin testler yapilarak sonuglar elde edilmis ve kullanim alanlarina y6nelik degerlendirmeler
yapilmusgtir.

Anahtar kelimeler: zeolit, Foca, Bigadig, Gordes

ABSTRACT: Zeolites are of framework silicate structure and are the mineral groups which
are of chemically alkali and soil alkali cations, containing hydrous aluminum silicate
composition. Nowadays, more than 40 natural zeolite minerals and 150 synthetic zeolite types
are known. Some of the usage areas of zeolites are, in general; pollution control, energy
applications, agricultural and livestock applications, mining and metallurgy, paper
production, puzzolanic cement additive and some medicinal applications.

In the usage areas of zeolites, preparation, introducing of the products are considerably
important. The study carried out for this purpose, is a research study to investigate other usage .
capability of zeolites such as ceramic industry, paper industry (filling and covering), cat litter
and as cement additives. '

In this study, investigation of the usage areas of the zeolites taken from Foca, Bigadi¢c and
Gordes areas have been studied. For this purpose, chemical, mineralogical analyses of the
samples were carried out and the tests to figure out the determination of the material in
ceramic industry (pre-technological), paper industry (filling and covering), cat litter and
cement additive, have been performed. The results were received and evaluations for the usage
areas were carried out.

Key words: Zeolite, Foca, Bigadic, Girdes
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ORTA ANADOLU BOLGESi AKSARAY-GUZELYURT KILLERININFT-IR
SPEKTROSKOPISi ILE INCELENMESI

Investigation of Central Anatolia Aksaray-Giizelyurt Region Clays by FT-IR Spectroscopy
Burhan DAVARCIOGLU ve Refik KAYALI

Nigde Universitesi Fen-Edebiyat Falkiiltesi Fizik Béliimii, 51100 NIGDE
burdavog @nigde.edu.tr, refikkayali@nigde.edu.tr

0Z: Orta Anadolu Bolgesi Aksaray ilinin giiney-dogusunda bulunan Giizelyurt calisma
alanindan alinan kil 6rnekleri FT-IR spektroskopisi ile incelenmistir. Ilk énce, standart killer
olan illit, illit-smektit karigik tabakali, badelit, kaolinit, klorit (ripidolit), nontronite,
montmorillonit ve daha sonra standart killerle birlikte bulunabilecek  diger
illit+tkuvars+feldispat, kuvars+feldispatin infrared spektrumlart alinmigtir.  Alinan  bu
spektrumlar, Giizelyurt kil Ornekleri i¢in alinan spektrumlarla karsilagtirilarak her bir kil
orneginin icerdigi mineraller tespit edilmistir. Buna gore, Giizelyurt kil profilinin sirastyla alt
seviyeye (K-5, K-4, K-3), orta seviyeye (K-2) ve iist seviyeye (K-1) ait 6rneklerinin FT-IR
spektrumunda O-H ve Si-O-Si gruplari gozlenmistir. Bunlara ilaveten, bu 6rneklerin kuvars,
illit, kaolinit, amorf silis igerdikleri ve kil iskeletinin T-O ya da O-T yapili olduklari
saptanmistir.

Anahtar kelimeler: Aksaray-Giizelyurt killeri, FT-IR, Kaolinit.

ABSTRACT: The clay specimens taken from Aksaray-Guzelyurt studied area taking place in
the south-east part of Aksaray province in the Central Anatolia Region have been investigated
by means of FT-IR spectroscopy. Firstly, the FT-IR spectra of the clays known as standart
clays such as illite, illite-smectite mixed layer, beidellite, kaolinite, chlorite (ripidolite),
nontronite, montmorillonite have been taken, and then the spectra of illite+quartz+feldspar,
quartz+feldspar have been taken together with the standart clays. Minerals included in every
clay sample have been determined by comparing the spectra of the samples mentioned above
with the spectra of the clay samples taken from studied area. It has been observed that the
existence of the O-H and Si-O-Si groups in the FT-IR spectrum measurements of the samples
belonging to the lower, middle and upper levels of Guzelyurt clay profiles (K-5, K-4, K-3), (K-
2) and (K-1), respectively. In addition, it has been found that Guzelyurt clay samples included
quartz, illite, kaolinite and amorf silica, and they have T-O or O-T structure.

Key words: Aksaray-Giizelyurt clays, FT-IR, Kaolinite.
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OBSIDIYENLERDE HETEROJEN AYRISMA: BUYUK YAYLA (iKiZDERE-RIiZE)
ORNEGI.

Heterogeneous Weathering of Obsidians: An Example from Biiyiik Yayla (Ikizdere-Rize/NE-
Turkey)

M. Burhan SADIKLAR* ve Ayla HANEDAN NAR¥**

*Karadeniz Teknik Univ., Miih. Fak., Jeol. Miih. Bol.; 61080 TRABZON; sadiklar@ktu.edu.tr
**MTA, Dogu Karadeniz Bolge Miidiirliigii, TRABZON.

OZ: Ikizdere’ye bagh Biiyiik Yayla’da 1800 il 2600 m arasindaki rakimlarda riyolitik
volkanitler yiizeylenmektedir. Petrografik olarak bunlar felzit (Klasik anlamdaki riyolitler) ve
obsidiyenlerden olugmaktadir. Riyolitik serinin en alt seviyesi felzitlerden olugur. Uste dogru,
birkag m kalinliktaki felzit-obsidiyen ardalanmasindan olusan gecis bolgesinden sonra, masif
obsidiyenler baglar. Daha sonralan tekrar felzitlere rastlanir ve serinin en geng Uriinleri yine
obsidiyenlerden olusur. Obsidiyenlerde baca bresi, Fe-Ti-oksit ayrimlanmalar gibi diger ilging
dzelliklerin yaninda, tek diize olmayan (heterojen) yiizeysel ayrisma da dikkat ¢ekicidir.

Arazi gozlemlerine gore obsidiyenleri som siyah, kahverengi katkili (Cogu kez banth yapida)
siyah; kahverenkli, siyah katkili kahverenkli (Bantli yapida) gibi simiflara ayirmak olasidir;
bunun yaninda farkli kesimlerde bresli obsidiyenler de mevcuttur. S6z konusu obsidiyenterin
bir bagka Ozellikleri ise ayrimlanmaya ugranmis ve ugramamis Fe-Ti-oksitler de icermeleridir.
Tiim bu ve benzeri o6zelliklerin yamnda Biiyiikk Yayla Obsidiyeneleri’nin tekdiizelik
gostermeyen (heterojen) dig etkenli ayrigsmalan dikkat gekicidir.

Farkli ayrigmaya ugramis “tabakalar”/“bandlar” arasindaki asinma seviyesi farki
mikrometreden cm’ye kadar degisebilmektedir. Bu kiiciik ¢cahsmanin konusu, eldeki verilere
gore farklt alterasyonun neden(ler)ini irdelemektir. Akla gelen ilk yamt, “dis sartlar tiim
seviyelere ortak ve es zamanli etkidiklerine gore, farkh asinmanin/ayrigmanin nedenini kayag
ici ozelliklerde aramak gerekir” seklindedir. Bu nedenle mikroskopta yapilan basit
gozlemlerden elde edilen sonuglara gore, asinma/bozusma hizimin yiiksek oldugu kesimlerdeki
kristalli kat: faz orani, az olan kesimlere gére gok daha yiiksektir. Buna gére denilebilir ki,
amorf riyolitik malzemenin atmosferik etkilere karsi dayanimu, kristalli fazlara oranla daha
yiiksektir.

Anahtar Kelimeler: Biiyiik Yayla, Heterojen Ayrigma, Fe-Ti-oksit ayrilimlari, baca bresi.

ABSTRACT: In Biiyiik Yayld (Ikizdere-Rize), there are rhyolitic volcanic rocks outcrops at the
altitudes between 1800 and 2600 m above sea level. They are composed of felsite and
obsidians as petrographicly. Felsite is present at the lowest level of rhyolitic volcanic rocks.
Upward, massive obsidians appear after transition zone which is composed of felsite-obsidian
alternation with a few meter thicknes. Upward, felsites are seen once again and obsidians form
the youngest product of the series. In addition to the chimney breccia and Fe-Ti-exsolutions,
heterogeneous weathering is also interesting for obsidians.

On the basis of field observations, it possible to subdivide the obsidians such as only black,
black with brown banding, only brown and brown with black banding, with respect to their
color. In addition to this, brecciated obsidians are also present in some part of the region. The
presence of Fe-Ti oxides, with or without Fe- and Ti-oxide exsolutions, is considered to be
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another characteristic feature of the obsidians. Besides all these characteristics, heterogeneous
weathering due to external effects is also important.

The lengths between the “layers”/ “bandings”, showing different resistance to the weathering,
are variable, range from micrometer scale and rarely exceed to centimeter. The aim of this
study is to discuss the reasons of the different weathering according to the obtained data so
far. The first answer should be “since the external influence affects the surfaces at the same
time with same concentration, it is needed to search the reasons of different weathering in the
internal structures of the rocks”. For this reason, according to results obtained from basic
microscopic observations, crystal solid phase abundances at the highly weathered levels are
much more than the levels where the solid phase abundance is less. So, it can be said that
amorph rhyolitic materials are more resistant to atmospheric effects than crystal phases.

Keywords: Biiyiik Yayla, Heterogeneous weathering, Fe-Ti-oxide-exsolution, chimney breccia.
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SARICA KAYA (ESKIiSEHIR) CIVARINDA VOLKANIKLERE BAGLI OLARAK
GELISEN ALTERASYONUN MiNERALOJISi VE JEOKIMYASI

The Mineralogy and Geochemistry of Alteration Related to Volcanics near Saricakaya
(Eskisehir)

Fazh COBAN, Cumhur KOCABAS, Fatma SEN ve Durhan CiNCIOGLU

*Balikesir Univ., Mithendislik-Mimarlik Fakiiltesi, Jeoloji Miihendisligi Boliimii, 10145 Cagis
Kampiisii, BALIKESIR, fcoban@balikesir.edu.tr, cumhurkocabas@yahoo.com

0Z: inceleme alani Eskisehir’in yaklagik 60 km kuzeyinde yer alir. Kirintili ve yer yer
karbonat ardalanmasindan olusan karasal Paleosen ¢ékel toplulugu iizerine gelen Eosen yagh
volkanik birimlerde hidrotermal eriyiklerin kirik sistemleri boyunca yiikselmesiyle biiyiik bir
alterasyon gergeklegmistir. Bélge genelindeki volkaniklerin karakteri Zr/TiO, — Nb/Y diagrami
kullanilarak belirlenmistir. Buna gore alterasyona ugramusg litik tiifler trakiandezit ve andezit
bilesimli, lavlar ise andezit ve bazaltik andezit bilesimlidir.

XRD incelemeleri alterasyon ile olusan ana kil mineralinin dioktahedral smektit
(montmorillonit) oldugunu gostermistir. Altere olmus kayaglar simektit + smektit/ illit
+feldspat +kuvars +kristobalit -+kalsit +jips +mineral toplulugundan olugsmaktadir,

Alterasyon siiresince ana elementlerin mobilizasyonu incelendiginde Al, Fe, Ca ve alkali
(Na,K) y&niinden fakirlesme, Mg yoniinden ise zenginlesme belirlenmistir. Mg zenginlesmesi
dioktahedral smektit (montmorillonit) olusumunu gerceklestirmigtir. Bolgedeki alterasyon
yaklagik notr karaktere sahip volkaniklerin magnezyumca zengin hidrotermal eriyiklerle
yikanmast ile olusmustur.

Altere olmus kayactaki Pb, Zn, As zenginlesmeleri hidrotermal eriyiklerin etkinligi, Ni
zenginlesmesi ise Mg kaynaginin temelde bulunan ofiyolit serisi oldugunu kamtlar niteliktedir.
Volkaniklerin ¢atlaklarinda izlenen jips kristallerinin olusumu ise kalsiyum yoniinden zengin
ana kayag bilesimine ve hidrotermal eriyiklerin siilfat¢a zengin oldugunu gésterir.

Anahtar kelimeler: Saricakaya, volkanik, hidrotermal alterasyon, simektit

ABSTRACT: The investigation area located at 60 km north of Eskisehir. Alteration took place in
Eosen (?) volcanic units overlying Paleocene terrestrial clastic and carbonate succession.
Ascending hydrothermal solutions in crack systems lead to alteration. The character of volcanics in
the area is determined by plotting the altered rocks in Zr/TiO,-Nb/Y diagram. In respect of this, the
lithic tuffs are andesite, trachyandesite and lavas are andesite, basaltic andesite in composititon.

X-Ray Diffraction (XRD) investigation reveals that the main mineral occurred by alteration is
dioctahedral smectite (montmorillonite). The mineral composition of altered rocks is smectite +
illite/smectite + feldspar + quartz + cristobalite + calcite + gypsum.

Mobilization of major elements indicates that Al, Fe, Ca and alkalies (Na, K) lost and Mg is
enriched during alteration. Smectite (montmorillonite) occurrences is related ot Mg enrichment.
Alteration in the region is formed by leaching of volcanics near intermadiate in composition. The
enrichment of Pb, Zn, As in altered rocks indicates hydrothermal activity. The source of Mg
Enrichment of Ni proves that the source of Mg is releted to ophiolitic rock at the basement this
information. The occurrence of gypsum crystals in the cracks of volcanics is related to volcanics
rich in Ca. On the other hand, hydrothermal solutions are rich in sulphate.

Key Words: Saricakaya, volcanic, hydrothermal, smectite.
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YiL

DENIZLi OFiYOLITLERININ BASKALASIMINA ETKEN OLAN FiZiKSEL
KOSULLAR

The Physical Conditions Effecting the Metamorphism of Denizli Ophiolites
Fatma GOKGOZ ve Yahya OZPINAR

Pamukkale Universitesi Jeoloji Mithendisligi Béliimii, 20017 DENIZLI
fince@pamukkale.edu.tr, yozpinar@pamukkale.edu.tr

OZ Bu calismada Denizli’nin giineyinde yer alan Acipayam, Yesilova-Tefenni (Burdur),
Acigdl, Kale, Honaz, Salda Golii, Babada3, BeyaBa¢-Karaismailler (Kelekgi-Denizli)
bolgelerindeki ofiyolitik kayaclarin bagkalagim kogsullari incelenmistir.

Caligtlan bolgelerdeki ofiyolitik seriler, eksik dizi karakterli olup, ¢oZunlukla harzburjitik
tektonitlerden olugmustur ve ayrica kromit kiitleleri gevresinde diinitik zonlar da yer alir.
Ofiyolitik seriler, harzburjitik tektonitler ve bunlan kesen mafik damar kayaclarn olmak tizere
iki ana bilesenden olusmaktadir. Yesgilova (Niyazlar) -Tefenni bolgesinde ofiyolitik seriye ait
tektonitler yaninda kiimiilat gabrolar da yer almaktadir.

Incelenen bolgelerdeki ofiyolitik seriler siddetli bir serpantinlesmeye maruz kalmamustir.
Serpantinlesme giddetinin en fazla oldugu bolgeler yatay ve yataya yakin tektonik zonlar,
mafik damar kayaglarinin yogun olarak bulundugu alanlar ve kromit yataklarinin bulundugu
alanlardir. Serpantinize zonlardan alinan 6rneklerin XRD ve DTA ¢alismalart sonucunda
serpantin minerali olarak lizardit, klinokrizotil ve ortokrizotil belirlenmis olup Orneklerde
antigorit saptanmamistir. Ultramafik kayaglarin petrografik caligmalarinda mineral parajenezi
olarak yukarida belirtilen serpantin mineralleri diginda kalsit, manyetit ve talk belirlenmistir.

Ofiyolitik serilerin icerisinde yer alan mafik damar kayaglarinda (metadolerit ve mikrogabro)
saptanan metamorfik mineral parajenezi ise aktinolit + prehnit +epidot + zeolit + pumpelliyit +
albit + kuvars’dur.

Yesilova (Niyazlar)-Tefenni bolgesinde bulunan kiimiilat gabrolarda (olivinli gabro)
metamorfik mineral parajenezi olarak klorit (pennin+klinoklor) + prehnit + epidot + tremolit +
sfen + manyetit + serpantin mineralleri belirlenmistir. {zotrop gabrolarda belirlenen mineral
parajenezi ise, klorit+epidot+prehnit+aktinolit+manyetit’tir.

Ofiyolitik serideki mafik ve ultramafik kayaclarda saptanan metamorfik mineral parajenezleri
deneysel ¢aligmalar da gz Oniine alindifinda 2 kbar’da 325°C - 343°C, 5 kbar’da 353°C -
375°C kosullarindaki metamorfizmaya isaret etmektedir. Yine prehnit + epidot + aktinolit +
pumpelliyit + klorit +albit + kuvars parajenezi 2-3 kbar basing ve 300-400 °C’de durayh
kalabilmektedir. Elde edilen bulgular 15131inda incelenen ofiyolitik serilerdeki metamorfizma
kosullarinin yesilsist fasiyesinin alt sinirini agmadigi sonucuna varilmustir.

Calisilan bolgelerde asint tektonize zonlarda irili ufakh elipsoidal sekilli rodenjitler belirlenmistir.
Rodenjitlerde saptanan metamorfik parajenez; hidrogranat + klorit + vollastonit + veziivyanit +
aktinolit-tremolit + epidot (pistazit-zoisit-klinozoisit) + prehnit + sfen’dir. Rodenjitlerin asir
tektonize zonlarda ve daima serpantinitler icerisinde gozlenmesi nedeniyle rodenjitlesme ile
serpantinlesme arasinda yakin bir iliski oldugu ve rodenjitlesmeye serpantinlesme sirasinda agia
¢ikan sivilarmm neden oldugu distintilmektedir. Rodenjitlerde saptanan mineral parajenezi
serpantinlesmeyi takip eden bir evrede metasomatizma sonucu olugmustur.
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Inceleme alanlarindaki ultramafik ve mafik kayaglarda saptanan metamorfik parajenezler
olasilikla okyanus tabani metamorfizmasi ile kazanilmig olmalidir. Ultramafik kayaclarda
yeralan tektonize zonlarda rastlanan bir dier parajenez ise, serpantin+manyezit+talk’tir.
Bilindigi gibi talkin olusabilmesi igin, 300°C’nin iizerinde 1s1 kogullar1 gerekmektedir. Bu
parajenez de olastlikla serpantinlesmenin ardindan CO;’}i sularin etkisi ile olusmus olmahdir,
Tektonik zonlarda rastlanan diger parajenezler ise, manyezit+kuvars (kalsedon) ve
manyezit+silis (opal) parajenezleridir. Manyezit+kuvars (kalsedon) parajenezi daha diisiik 1s1
kosullarini belirtmekte olup olasihikla ofiyolit yerlesmesi ile iligkili olmalidir. Manyezit+silis
(opal) parajenezi ise Ca(HCOs), 1 sularin etkisiyle daha da diigiik 1s1 kosullarinda gelismistir.

ABSTRACT: This study focuses on metamorphism conditions of the ophiolitic rocks located at
Acipayam, Yesilova-Tefenni, Acigdl, Kale, Honaz, Salda Lake, Babadag, Beyagag-
Karaismailler (S of Denizli} regions.

In the study areas, the ophiolitic series are incomplete ophiolitic assemblages and generally
composed of harzburgitic tectonits. Furthermore chromite masses with dunitic envelope also exist.
The ophiolitic series contain two main subunits, as harzburgitic tectonits and cutting them mafic
dikes. In Yegilova (Niyazlar)-Tefenni region beside the tectonits there are cumulate gabbros.

The ophiolitic series are not subjected to intense serpentinization. The areas that occurs
intense serpentinization are horizontal tectonic zones, surrounding the mafic dikes and cromite
deposits. According to XRD and DTA data from serpentinized sample is considered that
serpentine minerals are lizardite, clinochrysotile and orthochrysotile but not antigorite. In
addition to serpentine minerals, calcite, magnetite, talc and ferrumoxide minerals are
determined as metamorphic mineral paragenesis.

The metamorphic mineral paragenesis of metadolerites and microgabbros are actinolite +
prehnite + epidote + zeolite + pumpellyite + albite + quartz.

The metamorphic mineral associations of cumulate gabbros (with olivine) from Yegilova
(Niyazlar)-Tefenni region are determined as chlorite (pennin+clinochlor) + prehnite + epidote
+ tremolite * sfen + magnetite + serpentine minerals. The metamorphic mineral paragenesis of
isotropic gabbros composed of chlorite + epidote + prehnite + actinolite + magnetite.

According to the metamorphic mineral paragenesis determined in the mafic and ultramafic
rocks of ophiolitic series, and if experimental data are also considered, indicate that
metamorphism conditions are between 325 °C — 343 °C at 2 kbar and between 353 °C — 375 °C
at 5 kbar. Prehnite + epidote + actinolite + pumpellyite + chlorite +albite + quartz
paragenesis is stable at 2-3 kbar in pressure and 300-400 °C in temperature. According to the
findings it concluded that ophiolitic rocks were metamorphosed in the P-T conditions not being
above the lower green schist facies.

In the study areas rodingites that have both large and small size and elliptic shape are found.
Rodingites are determined in the tectonically deformed zones. The metamorphic mineral
paragenesis of rodengites composed of hydrogarnet + chlorite + wollastonite + vesuvianite +
actinolite-tremolite + epidote (pistasite-zoisite-clinozoisite) + prehnite + sfen. Because of
rodingites are observed in the tectonically deformed zones and always in the serpentinites
considered that there is a close relationship between rodingitisation and serpentinization. The
fluids which were formed by sepentinization process have been responsible for the
rodingitisation. Mineralogical composition of rodingites was obtained by the effect of
metasomatism formed during the period following the process of serpentinization.
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The metamorphic paragenesis of ultramafic and mafic rocks from study areas might have been
Sformed by ocean-floor metamorphism. The other paragenesis of ultramafic rocks are found in
the zones which are tectonically deformed is serpentine + magnezite + talc. Talc formation
required above 300 °C in temperature. The paragenesis has been formed later than
serpentinization by the action of water with CO,. The other paragenesis of tectonic zones is
magnezite + quartz (chalcedony) and magnezite + silica (opal). Paragenesis of magnezite +
quartz (chalcedony) reflects lower temperature conditions and has been related with

- emplacement of ophiolites. Paragenesis of magnezite + silica (opal) formed under the lower
temperature conditions by the action of water with Ca(HCOj3),.
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CANAKKALE OVASI’NIN YERALTI SUYU SEVIYESINDE 1994-2004 YILLARI
ARASINDAKI DEGISIMLERIN YORUMU

Comment of Changings in the Groundwater Level of the Canakkale Plain between 1994-2004
Ozan DENIZ* ve Alper BABA**

* Dokuz Eyliil Universitesi, Miih. Fak., Jeoloji Miih. Bol., Kaynaklar Yer., 35160 Buca/IZMIR
** Canakkale Onsekiz Mart Univ., Mith.-Mim. Fak., Jeoloji Miih. Bél., 17100, CANAKKALE

O7Z: Canakkale Bogazi kiyisinda yer alan dogu-bati uzammli Canakkale Ovasi, yaklasik 20
km?lik bir alana yayilmustir. Ovay: olusturan Aliivyon’un cevresindeki yiikseltiler, gegirimliligi
nispeten diisiik tortul ve volkanik kayaglardan olusur. Ovanin sahil kesiminde Canakkale
yerlesim alan1 bulunmakla birlikte diger kesimlerini tarim alanlari olusturmaktadir. 486 km?
drenaj alanina sahip Sarigay, yerlesim alani iginden gecerek denize dokiiliir. Canakkale’nin
icme ve kullanma suyu ovadaki sondajlardan ve Atikhisar Baraji’'ndan karsilanmaktadir.
Bolgenin su ihtiyacinin 6nemli bir boliimiinii kargilamasi nedeniyle, ovanin statik yeralti suyu
seviyesinin zamanla degisiminin belirlenmesi 6nem arz eder. Bu amacla ovadaki 68 s1g kuyuda
Ekim 2003, Ocak 2004, Mayis 2004 ve Agustos 2004’de yapilan gozlemlerle yeralti suyu
kotlar: belirlenmis ve elde edilen verilere gore “Yer alt1 suyu tablasi haritas1” ¢izilmistir. Kurak
dénemde ovadaki yeralti suyu kotu batida 1m (metre) iken doguda 12 m 6lgiilmiistiir. Ovadaki
yeraltt suyu seviyesi, yafish ve kurak mevsimler arasinda 1-3 m civarinda algalip
yiikselmektedir.

Canakkale Ovast’nda yeralti suyunun yillara gére degisimini belirlemek igin DSI (Devlet Su
Isleri Genel Miidiirliigii) tarafindan 1993 yilinda hazirlanmis yeralti suyu tablasi haritast ile bu
calisma sirasinda hazirlanan yeraltt suyu tablast haritast cakigtirilmistir. Ovadaki yeralti suyu
seviyesi 1993 yihna gore degisim gostermistir. Ozellikle yerlesim alaninin giineybati
kesiminde yeraltt suyu seviyesinin diigtiigii ve hidrolik egimin yersel olarak arttig1 goriilmiistiir.
Ovanin bu boliimiinde 1993-2004 wyillart arasindaki 11 willik donemde yeraltt suyu
seviyesindeki diisiis 2 m civarindadir. Bu durumun nedenleri; son 10 yilda hizla artan kent
niifusu, ovanin giineybatisinda hizli yapilagsmaya bagli olarak artan yeralti suyu kullanimi ve
yagislarin 6nceki yillara oranla nispeten azalmasi olarak belirlenmistir.

ABSTRACT: The Canakkale Plain which is located shore of the Canakkale Strait spreads an
area about 20sq.km. Hills around the Alluvium on the plain are composed of sedimentary and
volcanic rocks with relative low-permeability. Canakkale settlement area is located seashore of
the plain and other parts of the plain are covered by agricultural areas. Sari¢ay, which it has
486sq.km drainage basin, reaches to the sea pass through the city center. Drinking and using
water requirement of the Canakkale city is being supplied by water wells in the plain and
Atikhisar Dam. Determination of groundwater level changing with time in the plain is of
importance due to its compensation of a great part of water necessity of the region. For this
purpose, ground water levels in 68 shallow wells were observed in October 2003, January
2004, June 2004 and August 2004 and the ground water level map was drown according to the
obtained data from the field. Groundwater level in the plain was measured Im (meter) in the
west and 12m in the east in dry season. Level of groundwater has up-and-down around 1-3m
between wet and dry seasons.
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Groundwater level maps which it was done by DSI (General Directorate of State Hydraulic
Works) in 1993 and it was done in this study in 2004 were compared. It was seen that the
groundwater level changed and decreased especially southwest part of the settlement area
according to the year 1993 while the hydraulic gradient increased locally in the same place.
Falling of groundwater level in this part of the plain between the 1993-2004 periods is around
2 m. Reasons of this situation are determined as high population growth rate of the city in the
last decade, increment of groundwater using associated with urbanization in the southwest of
the plain and relatively decreasing of precipitation considering previous years.
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THE ARTIFICIAL RECHARGE OF HASHTGERD PLAIN (NW OF IRAN)
Hastgerd Havzast’'nda Yapay Beslenim (KB Iran)
Homayoun MOGHIMIi* ve Baki. Canik**

*Payam-e Noor University Geology Dept. TEHRAN —IRAN, moghimil 193 @yahoo.com
**Ankara Univ.Jeoloji Boliimii, ANKARA - TURKIYE

OZ: Iran kurak ve yari kurak iklime sahiptir ve dolaysiyla yeralt: su kullanimi biiyiik énem
tasimaktadir. Hastgerd havzasinda son 10 yilda yeralti suyu fazlasiyla kullanildigi icin su
tablasi 2 ile 4 m. arasinda diigils gostermektedir. Bu nedenle havzada Kordan koyiiniin
glineyinde yapay beslenme Onerilmistir. Istenilen su miktart Kordan nehri vasitasiyla temin
edilecektir. Bu nehrin ortalama debisi 3.5 m%s olup Subat ile Mayis aylari arasinda
tesislere(yapay beslenme havuzlarina) su aktarilacaktir. Hashtgerd havzasi tarimsal agidan
Oonemli oldugundan akarsu ile yeraltisuyunun karisimi tarimsal agidan herhangi bir sorun
yaratmayacaktir. Dolayisiyla bu sularin Schoeller diyagramina gore igilebilirlik agisindan “iyi”
ve Wilcox’a gore ise C,S, simfindadirlar. Yapay beslenme bolgesi pliyo-kuaterner yaslt
¢okeller (cakil, kum, silt ve kil) den olusmus, Tahran allivyonu olarak tanimlanmaktadir,
Beslenme bolgesinin hidrodinamik ozellikleri degisik (pompa testi, slug test ve labratuar
deneyleri) deneylerle belirlenmistir, Buna gore transmisivite 3500 m%giin, dikey ve yatay
gecirimlilik 2 ve 14 m/giin, depolama katsayist ise % 7 ile 9 arasinda degismektedir.
Havuzlarin toplam alani Houisman ydntemiyle 79562.12 m® ki, buda 6 adet 60x200 m?’lik
havuz tasarlanmast gerekmektedir. Ayrica beslenme doneminde su tablast yiikselis
konisi(basing konisi) Hantush ve Todd y6ntemleriyle hesaplanmistir.

Anahtar Kelimeler: Yapay beslenme, infiltrasyon havuzu, su tablasi yiikselis konisi,
Houisman yontemi, Hantush y6ntemi, Todd yontemi

ABSTRACT: The climate of Iran is arid and semiarid. One of the regions affected by excessive
exploitation of ground water resources is Hashtgerd plain in the north west of Iran. To prevent
the ground water level fall 2 to 4 m during the past ten years_ the Artificial Recharge Plan is
suggested. The water required is provided from the Kordan River which has an average
recharge volume of 3.5m%s from February to May. Hydrogeologically, experiment results
show that the alluvium has transmissibility of about 3500 m¥day, vertical and horizontal
hydraulic conductivity of 2 and 14 m/day, and the storage coefficient of 7 % to 9 %. To
calculate the basin dimensions Houisman, and for the ground water level rise after artificial
recharge, Hantush and Todd methods are applied.

Keywords: Artificial recharge, infiltration basin, rise, Houisman method, Hantush method,
Todd method
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KEMALPASA OVASI HIDROJEOLOJIK YAPISININ INTERAKTIF UC BOYUTLU
MODELLENMES] VE AKIiFER KARAKTERIZASYONU

Three Dimensional Interactive Hydrogeological Modeling and Aquifer Characterization in
Kemalpasa Plain

Ziilfii DEMIRKIRAN*, Levent CETINER**, Celalettin SIMSEK*, Orhan GUNDUZ##*,
Géokhan OCAL*,

*Dokuz Eyliil Universitesi, Torbali Melsek Yiiksekokulu, Sondajcilk Programu, Torbal/IZMIR
% Su-SAN Sondajcilik A.$. IZMIR
***Dokuz Eyliil Universitesi, Cevre Miihendisligi Boliimii, Tinaztepe/IZMIR

OZ: Kemalpasa Ovasi, Tiirkiye’nin batisinda Izmir ili sinirlari icerisinde yer almaktadir. Sehir
merkezinin 35 km dogusunda yer alan ovada, basta Kemalpasa ilce merkezi olmak iizere, bir
¢ok 6nemli yerlesim alant bulunmaktadir. Bélgenin ekonomisi tarim ve sanayiye baglt olup
giderek artan su ihtiyacinin bilyiik cogunlugu yeraltt sularindan karsilanmaktadir. Her gecen
giin artan su talebinin yiizeysel akiferden kargilanamamasi izerine birgok orta ve biiyiik 6lgekli
sanayi tesisi derin kuyular actirarak basingl akiferlerden su temini yoluna gitmektedir.

Yapilan jeolojik etiidlerde ovada ii¢ farkli kaya grubunun varligi tespit edilmistir. Calisma
alaninin temelinde, Mesozoyik yasli Bornova karmasigl bulunmaktadir. Bornova karmagigt,
allokton rekristalize kiragtaslari, kumtasgi-seyl, killi sistler ve fillitlerden olugmaktadir.
Konsolide olmug Neojen tortullarini olusturan kumtagi, kiltas1 ve kiregtaslar uyumsuz olarak
temel kayalarini 6rtmektedir. Kuvaterner yash aliivyon ¢okeller de inceleme alanindaki en geng
birimler olarak en iistte yer almaktadir. Ovada, bu ii¢ tabakada olugmus dort farklr akifer tespit
edilmistir. Bunlar, (i) Bornova karmasi81 icerisideki Mesozoyik yash allokton rekristalize
kiregtaslar:, (i) Neojen birimler icerisindeki kumtaglart ve c¢akil tabakalari, (iii) Neojen
kiregtaslari; ve, (iv) en iistte yer alan konsolide olmanus aliivyon sedimanlarin1 kapsamaktadir.

Bu caligma ile, Kemalpaga ovasinda yer alan farkh niteliklerdeki bu akiferlerin hidrojeolojik
karakterizasyonlar1 yapilacak ve bu tabakalardaki kayaclarin ii¢ boyutlu interaktif modeli
hazirlanacaktir. Bu amacgla c¢alisma alaninda farkli sondaj firmalan tarafindan cesitli
derinliklerde acilmig yirmiyi askin kuyu verisinden yararlaniimaktadir. Bu kuyulardan elde
edilen veriler bir ii¢ boyutlu jeolojik modelleme yazilimi olan Rockworks programi
kullanilarak islenmigtir. Kuyu verileri kullanilarak akiferlerin hidrolik parametreleri
belirlenmis ve akiferler gruplandirilmistic. Son olarak, bu kuyular yardimtyla Kemalpasa
ovastnin {i¢ boyutlu interaktif hidrojeolojik modeli hazirlanmistir.

Anahtar Kelimeler: Uc boyutlu goriintiileme, hidrojeolojik model, Kemalpaga ovast, Izmir

ABSTRACT: The Kemalpasa Plain is located within the boundaries of the province of Izmir
Province in western Turkey. There are several major residential areas within the plain
including the Kemalpasa district center, situated about 35 km east of Izmir. The regional
economy depends mostly on agricultural and industrial production. The irrigation water
demands of the farmers and the process water needs of the industrial establishments are mostly
supplied from groundwater resources in the plain. Since ever-increasing demand for water
could not have been satisfied by the surfacial (alluvial) aquifer, numerous deep wells are being
drilled in the lower confined aquifers.
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Based on the geological surveys performed in the plain, three different rock formations are
delineted in the plain. The Mesozoic Bornova Complex forms the foundation of the study area.
The Bornova Complex is composed of allochthonous limestone, sandstone, clayey schist and
phyllite. The consolidated Neogene sediments overlay unconformably the basement rock. These
sedimentary units are composed of sandstone, claystone and limestone. Finally, as the
youngest units, the Quaternary aged alluvial sediments overlay all older units. In accordance
with this geological structure, four different aquifers are determined in the plain. These are
classified as: (i) Mesozoic-aged allochthonous limestone in Bornova Complex, (ii) Neogene-
aged sandstone and gravel, (iii) Neogene-aged limestone; and, (iv) Quaternary-aged
unconsolidated alluvial sediments.

In this study, hydrogeological characterization of Kemalpasa plain aquifers discussed above is
presented by means of a three dimensional interactive model. To achieve this objective, data
Sfrom about twenty wells are used in this study. Data from these wells were processed in
Rockworks program. The well data is then used to evaluate the hydraulic properties of the
aquifers and to characterize and classify the aquifers. Finally, a three dimensional
hydrogeological model of Kemalpasa plain is presented.

Key Words: Three dimensional visualization, hydrogeological model, Kemalpasa plain, Izmir
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KONYA KAPALI HAVZASINDA YERALTISULARININ GELECEGI
Future of Underground Waters in Konya Interior Basin
Giiler GOCMEZ*, Ahmet GUZEL** ve Ayla Ayaz BOZDAG*

*Selcuk U'niversitgsi Miihendislik Mimarlik Fakiiltesi Jeoloji Miihendisligi Boliimii KONYA
**Celal Bayar Universitesi Miihendislik Fakiiltesi Insaat Miihendisligi Boliimii MANISA
ahmet.guzel@bayar.edu.tr, gulergocmez @selcuk edu.tr, aayaz@selcuk.edu.tr

OZ: Konya Kapali Havzas1, iilkemizin 6nemli su potansiyeline sahip havzalarindan birisidir.
Ancak, son yillarda yeraltisuyu acisindan ciddi sorunlarla karsilagilmaktadir. Havzadaki
beslenmeye karsilik, tarimsal amag basta olmak iizere gesitli kullanimlar i¢in yeraltisularindan
yapilan asiri ¢ekimler sorunlarin en 6nemlisidir.

Havzada yeraltisuyu tagiyan formasyonlar, Paleozoyik yagl kiregtagi ve mermerler, Mesozoyik
ve Neojen yash kirectaslari ile Pliyokuvaterner yash gol ¢okelleridir.

Konya Kapali Havzas1 yaklasik 619 hm¥yil’lik bir emniyetli su rezervine sahiptir. Ancak,
havzada akifer 6zelligi tastyan birimlerden yapilan fiili cekim 1se 2005 yili verilerine gore, 886
hm?¥/yil olarak gerceklesmistir. Asir1 cekime bagh olarak 267 hm3/yil’lik fazla ¢cekim havzada
su rezervlerinin diigmesine ve bazi akiferlerin 6zelligini kaybetmesine de neden olmaktadir.

Bu disiimlerin yant sira, havza genelinde denetimsiz agilan kagak sondaj kuyularinin sayisi
giin gectikce artmaktadir. Bilingsiz agilan bu sondaj kuyulari, akiferlerin Ozelliklerinin
bozulmasina, kirli akiferlerle temiz akiferlerin birbirlerine karismasina, bunun sonucunda da
suni kirlenmenin s6z konusu olmadig: alanlarda dahi su kirliligine neden olmaktadir.

Tiim bu nedenlere bagh olarak havzada; mevcut rezervin ustiinde su kullanilmakta, her yil su
seviyeleri bir Onceki yila gore daha fazla diigsmekte, hayati bir 6neme sahip olan su
kaynaklartinin rezervinin titkenme noktasina geldigi agik olarak ortaya ¢ikmaktadir.

Havza genelinde; suyun bilingli kullanilmasina yonelik egitim ¢alismalarinin yapilmast, izinsiz
acilan kacak sondaj kuyularinin durdurulmasi, emniyetli rezervin iizerindeki tahsislerin
kaldirilmasi, ekonomik sulama yontemlerinin bir an 6nce hayata gegirilmesi, su kaynaklarinin
sonsuz olmadiginin bilincine varan bir titketici toplumun olusturulmasi gereklidir.

Yapilan tespitler ve bunlara yonelik elde edilen ¢oziim Onerilerinin uygulanmasina yonelik
islemlerin hayata aktarilmamast neticesinde akiferlerin elden c¢ikmasi ve havzada ciddi
boyutlara varan su krizinin giindeme gelmesi kaginilmazdir.

Anahtar Kelimer: Kapali havza, akifer, yeraltisu rezervi, beslenim-bogalim, sondaj kuyusu

ABSTRACT: The Konya interior basin is one of basins has got important water potantial. But
it's certain that Konya will fare to serious problem about underground water, lately. The
opposite to catchment in basin, the best of problem is agricultural aim is chief and extreme
drawing get from groundwater.

In the basin, the formation which carry underground water is Paleosoic oldlimestones and
marbles, Mesozoic and Neogene old limestones and Plioquaterner old lake sediments.

Konya interior basin have got a 619 hm'fyears safety water reserve. But actual inflection from
the aquifer according to 2005 dates realised as 886 hm3/year. Related to excessive inflection
267 hm3/year extra an inflection is done and this situation causes underground water level is
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decrases the reserve gradually lessens and some aquifer misses features.

Besides the declines the number of drilling well is increasing gradually which is opened in
order to use from the aquifer of basin.

This drilling well which is opened unconcisiously haven't got any technical information and
accumulation and this drilling well spoils features of after dirty aquifer is mixed up clear
aquifer. As a result of dirty aquifer is mixed up clear aquifer causes water pollution in the area
which don't have artifical dirtiness.

This decline which happen in Konya and its near bring up some matters. According to all this
reson in basin; water using over the extant reserve, each year level of water decreases
according to previous year, water consumer uses excessive water with unconcisious watering
and related to this situation using energy increases, vital water sources came to be use up pain.

In whole of basin; water must be used concicisiously and training working must be done,
illegally drilling well which opened without permission, must be stopped. Appropriation over
the safety reserve must be lifted up economic watering method must be realized immediately.
The consumer population who know the water sources isn't endless, must be formed.

It's certain that if this fixing and solution offers doesn't make, aquifer will go out ours
possession and water chaos will put on the agenda.

Key Words: Interior basin, aguifer, groundwater rezerve, catchment—discharge, drilling well.
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SULAK ALANLARDA HIDROJEOLOJIK VE HIDROJEOKIMYASAL
CALISMALAR: ASAGI KUCUK MENDERES KIYI SULAK ALANI ORNEGI

Hydrogeologic and Hydrogeochemical Studies in Wetlands: A Case Study in Lower Kucuk
Menderes Coastal Wetland

Melis SOMAY ve Unsal GEMICI

Dokuz Eyliil Univ., Jeoloji Miih. Boliimii, Tinaztepe Yerleskesi, 35160, Buca-IZMIR,
melis.somay@deu.edu.tr

0Z: Asag Kiigiik Menderes kiyt sulak alani, Izmir’in Selguk ilgesinde olup hem sulak alan
ozelliginden hem de barindirdigy tarihsel 6gelerden (Efes Antik Sehri, Meryem Ana Evi vs.)
dolay: bityiik 6nem tagimaktadir. Bu sulak alan 3 gol, 1 bataklik ve Kii¢iik Menderes Nehri ile
temsil edilmektedir. Selgcuk Ovasi’nda 1990’lardan bu yana, agirt yeraltisuyu gekimleri ve
deltanin bazi kesimlerinin deniz seviyesi altinda olmasi nedenleri ile tuzlanma en biiyiik
problemdir. Gollerin beslenmesi Menderes Masifine ait mermer-sist ve mermer-aliivyon
dokanindan gikan karstik kaynaklardan ve yagis sularindandir. Bogsalim ise buharlagma ve birer
kanal ile Kii¢iik Menderes Nehri’ne olmaktadir. Selguk ovasinda yeralan goller ve bataklikta
Na-Cl su tipinde olup EC degerleri kurak dénemlerde 11500 pS/cm’e kadar ulagmaktadir.
Goller alkalin-hafif alkalin (pH=8.3-7.4) tipindedir. Na, Cl ve SO, iyonlar1 birbirleri ile yiiksek
iliski sunmaktadirlar (*=0.99). Bu da, deniz suyu girisiminden ve sulak alandaki yogun
buharlasmadan kaynaklanmaktadir.

Gebekirse Golit ve Akgdl’de yapilan incelemelerde sediment-su agir metal igeriklerine
bakildiginda demir, mangan ve selanit (Se*) degerlerinin diger iyonlardan fazla oldugu
goriilmiistiir. Bunlarin olast nedeni gollerdeki biyolojik aktivitedir. Sulak alandaki sulan
karsilagtirmak igin daglik kesimden de su drneklemesi yapilmustir. Buradaki sular Ca-HCO;
tipinde olup, notral-hafif alkalin 6zelligindedir.

Inceleme alanindaki yiizey ve yeralt: sularinm §'30 degerleri %o -2.93 ile -6.53 arasinda 8D
degerleri ise %o -19.55 ile -37.9 arasinda degismektedir. Yiiksek kotlu Sirince ve Meryem
Ana’dan kiyr kedimine kadar goller, nehir, bataklik ve kiy1 kesimine yakin olan [zmir Bogazt
buharlagsma ¢izgisi iizerinde ¢ikmaktadir. Karstik kaynaklarda olgiilen trityum degerleri ise
yaklasik 5 TU degerine sahip olup sularin giincel yagis sular1 oldugunu géstermektedir.

Sulak alan ve antik sehri kapsayan Selcuk ovasinda kirlenebilirlik agisindan iki farkli risk
gozlemlenmistir; Selcuk ilgesinin ¢opliigii ve artmasidir. Her ikisinin de suyunu Kiigiik
Menderes’e bogaltmakta olduklari suyun Al, As, Cd, Cu, Fe ve Zn degerleri sucul yasam
standartlarinin gok tizerinde ¢gikmusgtir.

ABSTRACT: Lower Kiicitk Menderes coastal wetland is so important due to both its
archeological (Ephessus ancient city, Virgin Mary House etc.) and wetland values that located
in Izmir, Selcuk. This wetland is characterized with three lake (Lake Gebekirse, Lake Akgol
and Lake Kocagiz), one swamp (Eleman Swamp) and Kiiciik Menderes River. Since 90s, sea-
water intrusion in Selcuk Plain is the first problem due to excessive pumping of groundwater
and lower topography. Recharge of the lakes is from karstic springs that rise from marble-
schist and marble-alluvium contact and rain water. Discharge is occurred with
evapotranspiration and some channels that connect with Kiiciik Menderes River. Lakes and
swamps have Na-Cl water type and the EC values can be reached 11500uS/cm in dry season.

166



30. Y1l Fikret Kurtman Jeoloji Sempozyumu, Selguk Univ. Jeoloji Miih. Bél. 20-23 Eyliil 2006 KONYA
30" Anniversary Fikret Kurtman Geology Symposium, Selguk Univ. Geology Eng. Dep. 20-23 September 2006 KONYA

All of the lakes are alkaline-slightly alkaline type with 8.3 and 7.4 pH values. Na, Cl and SO,
ions show perfect correlation (r*= 0.99) that explain the sea-water intrusion and high rate of
evaporation. It is clearly seen that heavy metal content of sediment and water in Lake
Gebekirse and Lake Akgdl, iron, manganese and Se** (selanite) are more abundant than other
ions due to the biological activities. In order to compare the wetland water, also hilly area
sampled. These waters are neutral-slightly alkaline and have Ca-HCO3 water type. The 6'°0
and 6D values of some surface and groundwater are range between %o -2.93 and -6.53, %o -
19.55 and -37.9, respectively. From high elevated places as Sirince, Virgin Mary House to the
Aegean Sea, lakes, swamp, karstic springs and river take place on the evaporation line. The
tritium values of karstic springs have 5TU value approximately that shows of current meteoric
waters. There are two different environmental risks are determined in the plain: Selcuk
disposal site and Selguk treatment foundation. Both of them are discharged their waters to the
Kiiciik Menderes River. Al, As, Cd, Cu, Fe and Zn values are clearly exceeded the aquatic life
standards.
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YiL

CAVUSCAYI HAVZASI YERALTI SUYU KALITESININ HIDROKIMYASAL
DEGERLENDIRMESi; SUNGURLU-CORUM*

Hydrochemical Evaluation of Groundwater Quality in the Cavuscayr Basin, Sungurlu-Corum,
Turkey

Mehmet CELIK* ve Turgut YILDIRIM**

*Ankara Universitesi, Miih. Fak., Jeoloji Miih. Béliimii, 06100 Tandogan, ANKARA
*%4Devlet Su Isleri Genel Miidiirliigi, Inénii Bulvari, 06100 Yiicetepe, ANKARA

0Z: Bu calismanin amact Cavuscayr havzasindaki yeraltr sularinin kalitesini ve kullanima
uygunlugunu aragtirmak ve kaliteli yeraltt suyu kullanimi igin en uygun yeralti suyu kullanim
yaklastmint 6nermektir. Hidrokimyasal analiz sonuglarina gore yeraltt sulan biiylik oranda
Incik Formasyonu’nun tuzlu (Na*-Cl’), Bayindir Formasyonu’nun ise jipsli-ac1 sularinin (Ca™,
Mg**-SO,”) etkisi altindadir. Incik Formasyonu’ndan beslenen Alibaba tuzlast kaynagi
saniyede yaklagik 2 litrelik debisi ile tuz iiretiminde kullanilmaktadir.

Havzada, derinlikle ve yeralti suyu akim yonii boyunca tuzluluk tehlikesi artmaktadir. Bu
nedenle, havzanin dogusunda yer alan aliivyon akiferde agilan s1§ kuyular ve yeralti baraji
benzeri yapilar ile Na* ve CI kirliligi icermeyen yeraltisuyusu iiretilebilecegi tesbit edilmigtir.
Yogun yaZislari izleyen donemde daha az tuzlu ve iletkenligi az olan sular zirai kullanim icin
uygundur.

Anahtar Kelimeler: Cavuscayr havzast . Alibaba Tuzlast . Hidrokimya . Su kalitesi .
Sungurlu-Corum

ABSTRACT: The purpose of this study is to investigate the quality and the possibility of use of
groundwater in the Cavuscayt basin and to suggest the best water approach for the
groundwater exploitation. On the basis of hydrochemical analyses results, groundwater is
mostly affected from salty (Na*-Cl') waters of the Incik Formation and brackish ( Ca™, Mg™*-
SOF) waters of the Baymdir Formation. The Alibaba saltpan spring, discharging (2 Usec)
from the Incik Formation, is used for the salt production.

In the basin, salinity risk increases with aquifer depth and along the groundwater flow
direction. Shallow water wells and trenches opened in the alluvium aquifer at the east of the
basin were found to yield suitable water with no Na* and CI contamination. Following the
heavy rainy period, waters of less salinity and conductivity are possibly used for agriculture.
Keywords: Cavuscayt basin. Alibaba Saltpan, Hydrochemistry. Water Quality, Corum-Turkey
*Bu Bildiri Environmental Geology (2006, 50(3):323-330)dergisinde basilmigtr.
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TUZGOLU HAVZASINDA YERALTI SUYUNUN YOK OLUSU (ESMEKAYA-
SULTAN HANI ORNEGH)

Groundwater Depletion In The Salt Lake Closed Basin (Case Of Egmekaya—Sultanhani
Depression )

Vedat ARSLAN* ve Giiler GOCMEZ**

*[ller Bankas: 6. Bolge Miidiirliigii, KONYA
**Selcuk Univ. Mith.-Mim. Fak. Jeoloji Miih.Boliimii, KONYA

0Z: Ulkemizdeki bilingsiz ve asinn yeraltisuyu kullammuna iyi bir ornek teskil olugturan
inceleme alani, Tuz Golii’niin 10 km giineyinde, Aksaray ilinin 40 km giineybatisinda yer
almaktacdir. Bu alanda bulunan Esmekaya-Sultanham ¢okiintiisii iginde, gliniimiizden 15 yil
kadar &nce ¢ok sayida kaynak tarafindan beslenen bir g6l alani mevcut iken, giin gegtikce
sayilar1 artan sondaj kuyularindan yapilan asiri su ¢ekimleri sonucu bu alan, giinimiizde
yalnizca tabaninda bataklik bitkileri bulunan, ¢orak ve kurak bir arazi haline donilismiigtiir.

Cok genig bir yiizeysel beslenim alanina (18000km? ) sahip olan Tuz Golii havzasi, yaklasik
40000 km’ye yayilan Konya Kapali Havzasiun bir alt havzasidir. Konya Kapal
Havzasi’ndaki yerltisuyunun nihai yiizeylenme alamini olusturan Esmekaya-Sultanhani
¢Okiintiistinde gozlenen su diigiimleri, kapah havzanin diger boéliimlerinde problemin daha da
biiyiik olacagini, gerekli tedbirlerin alinmamasi durumunda Konya Kapah Havzast’min
tlimiinde de benzer sorunlarla karsilagilacagimi gostermektedir.

Bu caligmada, inceleme alamindaki sondaj kuyularindafarkli yillarda gozlenen statik su
seviyelerindeki azalmanin nedenleri agiklanmaktadir.

Anahtar Kelimeler: Yeraltisuyu tablasi, statik su seviyesi, sondaj kuyusu.

ABSTRACT: The investigated area, constituting a bad example of unconscious and excessive
usa of groundwater, is located about 10 km south of Tuz Lake, and 40 km southwest of the city
of Aksaray. While there was a lake area with numerous springs in the subsidence of Esmekaya
Sultanhani 15 years ago, the area became an arid and dried land including only bog plant at
the bottom due to ever continuing water table decline due to excessive and unconscious
groundwater withdrawal.

The Esmekaya-Sultanhant depression is located in Tuz Lake Basin which forms a sub basin of
the Konya Closed Basin that extends over 40000km’. Because Esmekaya-Sultanhant
depression is located in an area where regional groundwater table crops out, the groundwater
table decline here indicates that a similar head lowering will occur in other parts of the closed
basin if proper measures of appropriate groundwater used are not implemented.

In this study, temporal static groundwater level decline in Esmekaya-Sultanhant area is
presented and its reasons are explained.

Key words: Groundwater level, static water level, drilling well
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SALIHLIi-KURSUNLU (MANIiSA) KAPLICASI SULARININ HiDROJEOLOJIK VE
HIDROJEOKIMYASAL OZELLIKLERI

Hydrogeological and Hydrogeochemical Characteristics of the Waters from Salihli-Kursunlu
Spa, Manisa

Tugbanur OZEN ve Giiltekin TARCAN

Dokuz Eyliil Universitesi, Jeoloji Miihendisligi Boliimii, 35160-Buca-IZMIR

OZ: Kursunlu Jeotermal Alani, Salihli fIgesi’ne 7 km uzaklikta, Gediz Grabeni’nin giineyinde
yer almaktadir. Kursunlu Kaplicasi, Tiirkiye’nin 15 &nemli jeotermal alanindan birisidir.
Alandan iretilen jeotermal akigkan, kaplica uygulamalart disinda Salihli ilce merkezinde
yaklasik 4000 konutun 1sitilmasini saglayan Salihli Jeotermal Merkezi Isitma Sistemi’nin enerji
kaynagint olusturmaktadir. Termal sular bu uygulamalarin yanisira tarimsal alanda sera
isitmacihi@inda da kullanilmaktadir. Termal sularin kaynak ve kuyu ¢ikis sicakliklart 50
ile114°C debileri ise 20-80 L/s arasinda degismektedir. Inceleme alanin igerisindeki Menderes
Masifi'ne ait karbonath kayaglarin (mermer ve dolomitik mermer) karstik ve ¢ok catlakli
olmalarindan dolayr gegirimliligi yiiksektir ve hem sicak hem de soguk su kaynaklarinin
akiferini olustururlar. Neojen yasli tortul kayaclar ise gecirimsiz ozellikleriyle ortii kayag
ozelligindedirler. Bolgede genis bir yayilim sunan aliivyon birimi sofuk su kaynaklarinin
akiferi olmasi agisindan 6nemlidir. Termal akigkanin yeraltindaki dolagimi yeraltindaki fay ve
kirik hatlart boyuncadir.

Inceleme alam icerisindeki termal sular, meveut kimyasal analiz sonuglar1 degerlendirildiginde,
AIH (Uluslararast Hidrojeologlar Birligi) siniflamasina gére Na-HCO; tipindedir. Bolgedeki
soguk sular ise sicak sulardan farkl fasiyes ozelliklerine sahip olup, Na*, Ca™, HCO; ve SO
iyonlarinin egemen oldugu sulardir. Cesitli kimyasal jeotermometrelerle hesaplanan rezervuar
sicakliklart 120-210°C arasindadir. Inceleme alanindaki termal sularin karbonat minerallerine
gore (kalsit, aragonit ve dolomit) doygunluk indeksleri ¢ogunlukla pozitiftir. Termal akigkanin
iiretimi sirasinda kuyularda kabuklagma problemine rastlanmas1 mineral doygunluk modellerini
desteklemektedir. Termal sularin bor derisimleri sulama ve igme suyu standartlarinin gok
tizerindedir. Yiiksek bor derigimi, bolgedeki sulama ve igme suyu kaynaklarinda kirletici
etkenlerden biridir. Bu nedenle termal sularin kullanimt sonrasi reenjeksiyon ile termal akifere
verilmesi hem rezervuarin beslenimi hem de cevreye olan olumsuz etkilerin giderilmesi
acisindan Onemlidir.

ABSTRACT: Kursunlu geothermal field is 7 km away Salihli and located in southern part of
the Gediz graben. Kursunlu Spa is one of the fifteen important geothermal areas of Turkey.
Thermal fluid produced from the field is energy source of Salihli Geothermal Heating Center
and is used for heating of about 4000 residences in Salihli province, spa activities and
greenhouse heating in agricultural areas. The thermal waters in the study area have outlet
temperatures of 50-114°C and their discharges vary from 20 to 80 L/s. The Menderes Massif
rocks which are composed of highly fractured karstic marbles, granodiorite, gneiss and guartz-
schist units are the aquifers of the geothermal systems. The Neogene terrestrial sediments,
which are made up of alluvial deposits, act cap rocks for the geothermal systems. Alluvium is
the most important unit for cold ground water production. Circulation of thermal fluid in
subsurface is along fault and fracture zones.
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According to the results of the chemical analyses of the waters and IAH (International Association
of Hydrogeologists) classification, the thermal waters in the study area are of the Na-HCO;
type. Cold waters are mainly dominated by the HCO;™ and SO, ions, with Na*, Ca** and Mg**
cations. Reservoir temperatures were calculated by various chemical geothermometers are
about 120-210°C. The saturation states of carbonated minerals (calcite, aragonite and
dolomite) are most likely to cause precipitation from the thermomineral waters of the
geothermal area. These attributes are caused scaling problem during production of thermal
fluids. Boron contents of the thermal waters are quite high and exceed irrigation and drinking
water standards. High boron contents are one of the contaminant factors for irrigation and
drinking waters in the area. Therefore, re-injection of thermal waters to the thermal aquifers
after use is important not only recharge of reservoir but also prevent harmful effects to the
environment.
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TURKIYE’DE JEOTERMAL ENERJININ GELiSiMi
Geothermal Energy Development In Turkey
Adem AKPINAR¥, Enver AKARYALI**, Murat KANKAL* ve Hizir ONSOY*

*Karadeniz Teknik Universitesi, Miihendislik Fak., Insaat Miih. Boliimii, TRABZON
**Karadeniz Teknik Univ., Giimiishane Miih. Fak., Jeoloji Miih. Béliimii, GUMUSHANE
aakpinar@ktu.edu.tr, enver@kru.edu.tr, mkankal @ktu.edu.tr, honsoy @ktu.edu.tr

OZ: Yenilenebilir ve siirdiiriilebilir olmasinin yaninda, temiz ve gevre dostu bir enerji kaynags
olan jeotermal enerji; konutlarda, tarimda, endiistride, sera isitmasinda ve benzeri birgok alanda
kullanilabilmektedir. S6z konusu bu enerji kaynagi riizgdr ve giines gibi meteorolojik
sartlardan bagimsiz olup, kullanimi kolay, diger bazi enerji kaynaklarina gore ¢ok daha
ekonomik ve giivenilirdir. ‘

Bu calismada, Tiirkiye’de jeotermal enerjinin tarihsel gelisimi ve potansiyel-kullanim dengesi
aragtiribmugtir. Bu amagla 1960’11 yillarda Maden Tetkik ve Arama Enstitiisii (MTA) tarafindan
baslanmis olan caligmalar incelenmigtir. Bu calismalar sonucunda; 2000 yilina kadar, MTA
tarafindan 170 adet diisiik ve orta sicaklifa sahip jeotermal saha kesfedildigi belirlenmistir.
Yapilan ¢aligmalar, Tiirkiye’nin muhtemel jeotermal enerji potansiyelinin dogrudan kullanim
icin 31100 MWt (konutlarin 1sinma ihtiyacinin % 30’una esdeger) ve elektrik iiretimi
icin 4500 MWe oldugunu gostermistir. 2004 yilt verilerine gore, bu potansiyelin sadece
%4’lik bir kismu degerlendirilebilmektedir. Bu ise, petrol ve dogalgaz gibi termal enerji
kaynaklar1 bakimindan biyiik Olciide disa bagimh bir dlke olan Tirkiye icin oldukca
diisiindiiriicti bir rakanmu ifade etmektedir. Tiirkiye’de bu degerin artirilmasi siirdiiriilebilir bir
kalkinma i¢in son derece 6nemlidir.

ABSTRACT: Geothermal energy is a clean and environmentally friendly energy source, as
well as it is renewable and sustainable. It can be used in buildings, agriculture, industry,
greenhouse heating etc. This energy source is independent of meteorological events such as
wind and sun and more economic and reliable than some of the other energy sources.

In this study, historical development of geothermal energy in Turkey and balance of between
geothermal potential and consumption are investigated. With this objective, the studies which
have been started by General Directorate of Mineral Research & Exploration (MTA) in 1960’s
are examined. At the result of these studies, it was determined that, 170 numbers geothermal
areas which have low and middle heat were discovered by MTA until 2000. The performed
studies have shown that probable geothermal energy potential in Turkey is 31100 MWt for
direct use and 4500 MWe for electric production. Depending on data in 2004, only 4
percent of this potential has been utilized. This implies a very though-provoking figure for
Turkey which depends greatly on foreign thermal resources. For sustainable development in
Turkey, it is very important to increase this percentage to upper values.
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ORTAKOY (SARKISLA - SiVAS) JEOTERMAL SAHASININ OZELLIiKLERI
Characteristics of Ortakdy (Sarkisla - Sivas) Geothermal Area
fsmail KARA* ve M.Tahir NALBANTCILAR**

*MTA Genel Miidiirliigii Orta Anadolu 1l. Bolge Miidiirliigii KONYA
#%Selcuk Universitesi Miith. Mim. Fak. Jeoloji Miih. B6l. KONYA

OZ: Ortakéy jeotermal alam Sivas’in Sarkisla ilgesinin 21 km kuzeybatisindadir. Bolgede
Kirgehir-Akdag masifine ait Paleozoyik yasli Akdag madeni litodemine ait mermer, gnays, sist
birimleri temeli olusturur. Bunun iizerine Alt-Orta Miyosen yagh Yeni Cubuk formasyonu
gelir. Her iki birimin iizerine Ust Miyosen-Pliyosen yash Kizilirmak formasyonu gelmektedir.
Sahanin kuzeyinde ise Pliyokuvaterner yasl Hardal bazaltlari yer alir. Tiim bu birimler lizerine
Kuvaterner yaslt aliivyon ile traverten uyumsuz olarak gelmektedir.

Inceleme alanindaki sicak sular sol yonlii, dogrultu atimli Kizilirmak fayiyla kesisen tansiyonel
faylara bagh olarak ¢ikmaktadir.

Ortakdy jeotermal sahasinda Paleozoyik istifine ait mermerler rezervuari, Yenigubuk
formasyonuna ait kiltagi, camurtass ile Kizilirmak formasyonuna ait camurtagt ve tiif seviyeleri
ise ortii birimleridir. Bolgede etkin olan Neojen volkanizmasina ait magma odactklar inceleme
alanindaki jeotermal sistemin 151 kaynagini olusturdugu diistiniilmektedir.

Sahadaki kaynak sularinin sicakliklart 25.4 °C ile 35.5 °C arasinda olup, sondaj suyununki ise
36 °C dir. Silis jeotermometresine gore rezervuar sicakligt ise 50-60 °C dolayindadir. Toplam
mineralizasyon degerleri kaynakta 3270 mg/lt iken sondaj suyunda 2407 mg/lt dir. AIH'a g&re
bu sular Ca-Mg-Na-HCO;-CI'lii sicak sular sinifina girmektedir. Yoredeki jeotermal akiskanin
kireclendirici 6zelligi bulunmaktadir.

Sahadaki sular hidroterapi amach kullanilmaktadir. Ancak tesislerin modernize edilmesi yoreyi
kaplica turizmi bakimindan cazibe merkezi haline getirecektir.

ABSTRACT: Ortakoy geothermal area is 21 km to the NW of Sarkisla of Sivas. Marble, gnays,
schist belong to the Kirsehir-Akdag massive and Paleozoic aged Akdagmadeni forms basement.
Yenicubuk formation lower-middle Miocene aged overlies this massive. Kizilirmak formation Upper
Miocene-Pliocene aged overlies all these formations. Hardal bazalts Plio-Quaternary aged form in
the west of area. Quaternary aged alluvium overlies all these formations unconformably.

Discharge of waters are depend on the tensional fault intersecting with Kizilirmak faulr a left lateral
strike slip fault.

Marble reserves belong to the Paleozoic stack, mudstone, claystone belong to the Yenicubuk
Sformation, mudstone and tuff belong to the Kiztlirmak formation are all covering formations in
Ortakdy geothermal area. It is thought that magma rooms belong to the Neogene volcanism forms
geothermal system in the study area.

The temperature of water in area is between 25.4 °C and 35.5 °C and temperature of drilling water
is 36 °C. According to the silis geothermometer, the temperature of rezervoir is nearly 50-60 °C.
Total mineralization is 3270 mg/lt in spring and 2407 mg/lt in well water. According to the AIH
these hot waters are Ca-Mg-Na-HCO;-Cl type. Geothermal fluid of area has liming feature.

The waters are used for hydrotherapy. The area will be an attraction center as thermal tourism by
modernizing foundations.
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JEOTERMAL SULARIN VE TRAVERTENLERIN iZOTOPiK DEGERLENDIRMES],
AKSARAY, ORTA ANADOLU, TURKIYE

Isotopic evaluation of geothermal waters and travertines in Aksaray, Central Anatolia, Turkey

Mustafa AFSIN*, Gokcen DURUKAN#, Ali GUREL**, Ozcan ORUC*##,
Mustafa YILDIZ* ve Ahmet ONAK###*

*Aksaray Universitesi Jeoloji Miihendisligi Boliimii, 68100 AKSARAY
**Nigde Universitesi Jeoloji Miihendisligi Béliimii, 51200 NIGDE
**¥Aksaray Universitesi Cevre Miihendisligi Boliimii, 68100 AKSARAY
#x %X MTA Genel Miidiirliigii Fizibilite Etiidleri Dairesi Bagkanligi, 06520 ANKARA

OZ: Aksaray ve cevresindeki jeotermal sular Tuzgolii fay kusagimna paralel ve/veya verev
faylar boyunca acifa c¢ikmaktadir. Hasandagi volkanizmasinin etkin oldugu bolgedeki
jeotermal sularin asil akiferi temelde yer alan mermerler; ortii kayalart evaporitler, tiifler,
Hasandag kiilleri ve dier gecirimsiz birimler; 1sitict kayast ise granitlerdir. Sicakliklar: (°C)
26-61 arasinda degisen jeotermal sular izotop degerlerine gére meteorik kdkenlidir. Su tiirleri
Acigil (ASMS)’de Ca-Na-HCO;-Cl ve Tuzlusu (TSMS) ile Ziga (ZSMS)’da Na-Ca-CI-HCO;
seklindedir. Hidrojeokimyasal anlamda olgun olmayan 6zellikli sularin akifer sicakliklar: farkli
jeotermometrelerle TSMS’de 45°C, ASMS’de ise 80°C dolayinda hesaplanmistir. Karigim
ozelligi gosteren sulardan TSMS’de kartgum oraninin en fazla olmasi, jeotermal sistemin en si§
boliimiinde bulunan bu sularin diger sulara gore yiizeye yiikselimi sirasinda daha fazla 1s1
kaybina ugramug oldugunun gostergesidir. 8"°C degerlerine gore sulardaki yitksek CO,’in bir
boliimii denizel karbonat kékenlidir. Cogunlugu kalsitten olusmus kaynak alanlarinda ¢okelimi
devam etmekte olan travertenlerin 8§'°0ve 8°C degerleri iyi pozitif korelasyon katsayisina
(r=0.86) sahiptir. Yiiksek kotlardan beslenen, sicaklifn fazla ve evaporitlerle iliskisi
bulunmayan sularin kaynak alanlarindaki travertenlerde 8'%0 ve 8"*C degerleri diigiiktiir.

Anahtar Kelimeler : Jeotermal su, traverten, CO,, karisim orani, Aksaray

ABSTRACT: Geothermal waters in Aksaray and its vicinity emerge along faults, parallel and
oblique to Tuzgolii fault zone. The marbles in the basement are of the main aquifers and evaporites,
tuffs, Hasandagr ashes and the other impermeable units are cap rocks and granites are heat rocks
of the waters in region dominating Hasandagt volcanism. The geothermal waters having 26-61 (°C)
temperatures are of meteoric origin as their chemistry resullts. Water types of the waters are Ca-
Na-HCO;-Cl in Acigol (ASMS) and Na-Ca-CI-HCOj; in Tuzlusu (TSMS)-Ziga (ZSMS), respectively.
Aquifer temperatures of the immatured waters from hydrogeochemical viewpoint are calculated as
45°C for TSMS and 80°C for ASMS by different geothermometers. All the waters are mixed
groundwaters. The mixing ratios of cold waters are maximum in TSMS and this result may suggest
that TSMS is located at the most shallow part of the geothermal svstem compared to the other
geothermal waters and has much more heat-loss enroute to surface. A part of CO, of the waters is
of marine carbonate origin according to the results of 6 3C and recent travertine depositions are
going on the springs’ areas. Travertines are almost formed by calcite mineral. 60 ve 6"C values of
the travertines have good positive correlation coefficient (r=0.86). §"%0 and 6"C values of the
travertines in the areas of springs having high temperature are lower, but are recharged from high
altitudes and not conducted by evaporites.

Key Words: Geothermal waters, travertine, CO,, mixing ratio, Aksaray
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GRANITOYIDLER UZERINDE JEOTERMAL KAYNAKLARIN OLUSUMUNUN
IZLERIi: BEYPAZARI-ANKARA*

Finger Prints of the Formation of Geothermal Springs on the Granitoids: Beypazart -Ankara,
Turkey

Mehmet CELIK*, Yusuf Kagan KADIOGLU** ve Sezen DIKER***

Ankara Universitesi, Miih. Fak., Jeoloji Miih. Boliimii, 06100 Tandogan, ANKARA
*celikm@eng.ankara.edu.tr, **kadi@eng.ankara.edu.tr, ***sezendiker @yahoo.com

OZ: Beypazari granitoyidi Orta Anadolu bolgesine Ust Kretase’de yerlesmis olup, bu birimin
tizeri kendisinden daha geng olan Eosen-Pliyosen doneminde ¢Okelmis sedimanter birimlerle
yer yer Ortiilmiistiir.

Inceleme  alaminda  granitoyidlerin  siireksizliklerinin  kinematik  o6zelliklerinden,
petrografik/jeokimyasal ¢aligmalardan, jeotermal kaynaZin clusumundan ve topografik yapinin
diizensizliklerinden yararlanarak Sakarya Nehri boyunca yerlesen Beypazart granitoyidinin
sikisma ve gekme rejimi yorumlanmistir. Beypazari granitoyidinde yaklasik KD-GB yonlii
stkigma ve KB-GD yonlii cekme geriliminin meydana geldigi ve cekme gerilimine bagh olarak
K 55 - 72 D, 78° GD konumuna sahip, Kapullu hamam: kaynagindan gecen Kapullu normal
fayinin olugtugu tesbit edilmigstir, Bu fayin ¢evresinde, Sakarya nehri dolayinda ¢ok sayida
muhtemel normal faylar da yer almaktadir.

Jeokimyasal calismalarin sonucuna gore; Kapullu hamami kaynagindan uzaklastikca major
oksitlerden Si0;, Na,0, AlLO; CaO ve K,O ile iz elementlerden As, Rb, Sr, Th ve U
azalmaktadir. Diger taraftan, major oksitlerden Fe,O;, MgO, iz elementlerden Y ve LOI ise
artmaktadir.

Bolgesel olarak plaka tektonigi goz oniine alindiZinda, Beypazari granitoyidlerindeki sitkisma
yonii ile Tiirkiye’nin Orta Anadolu boliimiiniin giineybatiya dogru olan hareketiyle gelisen
stkigma yoniiniin uyumlu oldugu goriilmiistiir.

Anahtar Kelimeler: Beypazari Granitoidi, Jeotermal kaynak, Kapullu Fayi, Jeokimya,
Beypazari/Ankara

ABSTRACT: The Beypazar: granitoid in central Anatolia was emplaced during the Late
Cretaceous and it is partly covered with Early Miocene — Quaternary sedimentary and
volcanic units.

Compression and tension regimes of the Beypazari granitoid emplacing along the Sakarya
River were evaluated considering the kinematical characteristics of discontinuities on
granitoids, petrographic/geochemical works, formation of geothermal spring and irregularities
in topographic structure. It was determined that the Beypazar: granitoid was witnessed with
NE-SW compressional stress and NW-SE extensional stress which resulted in formation of the
Kapullu normal fault with N 55 — 72° E, 78° SE crossing the Kapullu spring site. There are
also several other probable normal faults around this fault in the Sakarya River basin.

The results of the geochemical studies reveal that Si0,, Na,0, Al,O3 CaO, and K0 as a major
oxide and As, Rb, Sr, Th and U as trace elements are decreased away from the Kapullu bath
spring. On the other hand the ratio of Fe,0; MgO as major oxide and Y as a trace element
with the lost on ignition (LOI) are increased away from the Kapullu Fault.
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Regard as the regional plate tectonism, there is a consistency between the direction of
compression in the Beypazart granitoid and that developed by the south westerly movement of
the Anatolian plate.

Key words: Beypazart Granitoid, Geothermal spring, Kapullu Fault, Geochemistry,
Beypazari/Ankara

*Bu Bildiri Environmental Geology (2006) dergisinde basuma kabul edilmistir,
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BALIKESIR-BIGADIC JEOTERMAL ALANI KAVRAMSAL MODELI
Balikesir-Bigadic Geothermal Area Conceptual Model
Giiler GOCMEZ* ve Erdogan OLMEZ**

*Selcuk Universitesi Mithendislik-Mimarlik Fakiiltesi, KONYA, gulergocmez@selcuk.edu.tr
**MTA Genel Miidiirliigii, erdogan_olmez@yahoocom

O7Z: Bati Anadolu’da, Balikesir’in 57 km GB’sinda 1s1 kaynag: volkanit kayaclar olan Bigadig
jeotermal sahasinin genel Ozellikleri incelenmistir. Calismanin amaci bu jeotermal saha ile
ilgili bir kavramsal modelin olugturulmasidir.

Sahanin stratigrafisi Mesozoyik temeli olusturan ofiyolitler ile bunu 6rten Tersiyer yash
Dedetepe Formasyonu (riyodasit, dasit, tiif ve aglomera) ve Kuvaternerle gokelleri ile temsil
edilir. Bolgede akigkan yiikselimini denetleyen belirgin faylar yaklagik K-KD yonlii tektonik
hatlar ile temsil edilir ve bu dogrultular sahanin morfolojik yapisina uygun olarak uzanir.

Balneoloji, konut ve sera isitmaciifinda kullaniimak {izere bolgede dort jeotermal iretim
sondaji (HK-1 T=47 °C ve Q=0.5 I/s: HK-2; T=98 °C ve Q=60 I/s:HK-3; T=98 °C ve Q=40 I/s:
HK-4; T=94 °C ve Q= 10 I/s) gerceklestirilmistir. Bigadi¢ jeotermal sisteminden iiretilen
birkag tipteki jeotermal akigkanlarin, bolgesel olarak farkli yollar takip ederek yiikseldigi,
bosalim yapan bu akigkanlarin kimyasal bilesiminden agikca anlasilmaktadir. Yiksek HCO; ve
SO, kapsayan bir zondan yiikselen bosalimlar iki dogrultu atiml: fayla sinirh bir jeotermal alani
beslemektedir. Bigadi¢ jeotermal sahasinda volkanik bir ortamdan yiikselerek iiretim yapan
jeotermal sistemdeki yiitksek B’lu akiskanlarin olusumu agilma tektonigi ve volkanik kayag
(diyoritik/andezitik) icindeki sirkiilasyon ile iliskili gériinmektedir.

ABSTRACT: A geothermal survey was conducted in Bigadi¢c area which is a moderate terrain
for volcanic hosted system in Turkey is located in Western Anatolia 57 km SW of Balikesir.The
objective of this study is constitute of conceptual model which related to the geothermal area

The stratigraphy of the area is characterized by the presence of ophiolites of Mesozoic
basement, covered by Tertiary aged Dedetepe Formation (riodacite, dacite, tuff, agglomerate)
and Quaternary covers.

Major visible tectonic lines that control fluid flow in region is represented by faults
approximately trending in a N-NE direction and it determined the main morphological
structure of the region.

Four wells were fulfilled in region (HK-1; T=47 °C and Q=0.5 I/s: HK-2; T=98 °C and Q=60
°C: HK-3; T=98 °C and Q=40 l/s;, HK-4; T=94 °C and Q=10 l/s) in order to use in
balneological purposes, space and greenhouse heatings.

The chemical composition of water discharges clearly shows that the Bigadic geothermal
system produces similar types of fluids having travelled distinctly different pats. A plume of
high HCO; and SO, waters feeds discharge area, bordered by two strike slip faults.

High content of boron in fluids produced from the geothermal system througout the volcanic
environment, thought to be associated with extentional tectonics and volcaic hosted rocks
(riolitic/andesitic) leachings from the Bigadic area appear to represent. All of these extentional
type discharges from the Bigadic area appear to represent geothermal fluids.
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RIZE ILINDEKi SICAK VE MiNERALLI SULARIN HIDROKiMYASAL
OZELLIKLERI

Hydrochemical Characteristics of Hot and Mineral Waters in The Rize Country
Giiler GOCMEZ#, ismail KARA** ve Ayla AYAZ BOZDAG*

%Selcuk Universitesi Mithendislik-Mimarhik Fakiiltesi, KONYA
“5MTA II. Bolge Miidiirligii
gulergocmez@selcuk.edu.tr, ikara@mta.gov.tr, aayaz@selcuk.edu.tr

0OZ: inceleme alaninda sicak ve mineralli sulardan baska sicakhklari diisiik fakat mineralce
zengin maden sulart da bulunmaktadir. Caligmada bu iki kaynak grubu ayri ayri ele alinacaktir.

Stcak ve mineralli su kaynaklari Rize ili merkez, Camlihemsin, Ikizdere ilgeleri ile Ayder ve
Ilica koylerinde bulunmaktadir. Kaynaklar, fay kaynag olup KB-GD, KD-GB, K-G yénlii
normal fay ve olasili faylardan bogalmaktadir. Ayder kaynaklarinin sicakligt 33-47 °C, debileri
0,5-2 Vs dir. Bu bdlgede yapilan sondajlardan 53°C, sicakliginda 14 I/s debide su alinmugtir.
Ayder kaynagi Na'lu, SO,’li, HCOs’li, sicak sudur. Ihcakdy ve Orahun sicak su kaynaklarinin
sicakliklar: ise 24-30 °C, debisi 0,01-1 I/s dir. Kaynaktan yogun H,S ¢ikisi olmakta ve kaynak
cevresinde ise FeO ve karbonat ¢okelimleri bulunmaktadir, Sicak su kaynaklari akroderm
sulardir.

Inceleme alanindaki diger kaynaklarin sicakligi diisiik olup mineralli sulardir. Kaynaklar asidik
karakterli intriizif masiflerin kirik ve gatlaklarindan beslenmektedir. Merkez ilcede bulunan
Andon igmeceleri iki ayri noktadan bosalmaktadir. Kaynak sicakliklart 9-10 °C, debileri 0,2
I/sn dir. Kaynak ¢evresinde yogun gaz ¢ikislari ve FeO ¢okelleri bulunmaktadir. Kaynak sulart
Na’lu, Ca’lu, HCO3’li, SO, 1t sular sinifindadir. Simsirli, ikizdere, Tosksy, Katalan, Pendazls,
Eskice, Anzer, Parayer, Simsirli kaynaklarinin sicakliklari 10-140C, debileri 0,03-1 I/s arasinda
olup mineralli sulardir. AIH’a gore mineralli kaynak sulart Bor igeren Na’lu, HCOs'li, SO, 'l
CI'lii mineralli sulardir,

Rize ilindeki bu kaynaklarinin debileri ve sicakliklart yapilacak sondajlarla artirilabilir, Bu
bolgede yapilacak modern tesislerle bu kaynaklar turizme kazandirilabilir,

Anahtar Kelimer: Ayder, Sicak ve mineralli su, fay kaynagi, debi

ABSTRACT: Investigation area contain hot and mineralized water and also water with low
temperature yet lots of natural minerals waters too. In study is researced distinct this spring
group.

Hot and mineral water springs present in the centre of Rize country, Camlthemsin, Ikizdere
districts and Ayder and Ilica villages. Springs, fault spring, discharge from NW-SE, NE-SW, N-
S direction normal fault and probable faults. Temperature of Ayder springs is 33-47 °C, debits
are 0,5-2 It/s. From drillings on this area got water at 53 °C temperature, 141t/s debits. Ayder
sipring is Na, SO, HCOj; bearing hot water. The temperatures of llicakdy and Orahun hot
water springs are 24-30 °C, their discharges are 0,01-1 lt/s. There are exitting of dense H,S,
and FeO and carbonate precipitations present on the spring surroundings. Hot water springs
are akroderm waters.

Temperature of the other springs wn the study area is low and they are mineralized waters.
Springs are fed from fault and fissure of intruzif massifs with acidic caracters. Andon
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Springs which present in the centre district discharge from two different points. Temperatures
of sipring are 9-10 °C, their discharges are 0,2 l/sn. At the surrounding of springs present
exitting of dense gas and FeO precipitations. Spring waters are Na, Ca, HCO;, SOy bearing
waters. Temperature of Simgirli, Ikizdere, Toskoy, Katalan, Pendazli, Eskice, Anzer, Parayer
springs are 10-14 °C, the debits are between 0,003-1 lt/s and they are mineralized waters.
According to AIH standart’s mineralized spring waters are Na, HCO; SO, Cl, B bearing
mineralized waters.

The debits and temperatures of this siprings in the Rize country can be increased with drillings
which will be built there and these can be gained with modern facilities.

Key words : Ayder, Hot and mineralized water, Fault spring, debit.
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ORTAKCI TERMAL KAYNAGININ (AYDIN) JEOLOJiSi VE HIDROKIMYASI
Geology and Hydrochemistry Properties of the Ortak¢t Thermal Spring (Aydmn)
Ali GOKGOZ, Ali KAYA ve Mustafa KAYA

Pamukkale Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii, 20017-DENIZLI

OZ: Calisma alam, Biiyiik Menderes grabeni’nin kuzey kenarindaki Menderes Masifi’nin
Odemis-Kiraz as masifinde yer alir. Inceleme alamindaki birimler yashdan gence dogru
Prekambriyen yasli gnayslar, Paleozoyik yaslt ortii sistleri, Alt Pliyosen yasli Kolonkaya
formasyonu, Pleyistosen yaglt Asartepe formasyonu ve biitiin bu yash birimleri uyumsuzlukla
orten Kuvaterner aliivyonlardir. Menderes Masifi’nin ¢ekirdek serileri; muskovit-klorit-kuvars
sist, epidot-biyotit-kuvars gist, gozli gnays ve bu birimlerle diisey y6nde dereceli gegisler
sunan granatl mikagistlerden olusur. Buna ilaveten sistozite diizlemlerine paralel bir sekilde
yerlesen metabazitler ve amfibolitsistler, bant ve mercekler seklinde gbzlenmektedir. Calisma
alanindaki metamorfitlerin ana kayalarinin sedimanter kokenli kuvarsca zengin cakiltagi-
kumtagi-kiltag1 ardalanmasindan olustuklart diisiintilmektedir. Bu kirintili sedimanter kayaglar,
masifin Kambriyen-Ordovisiyen’deki ilk metamorfizmasiyla gnaysa doniigmiislerdir.

Calisma alanindaki metamorfik kayalarda neotektonik donem Oncesi igin en az iki
deformasyon fazinin geligtigi belirlenmistir. Birinci deformasyon fazt yaklasik KB-GD
dogrultulu, ikinci deformasyon fazi ise yaklasik KD-GB dogrultulu sikisma fazidir. Bat
Anadolu’da Geg¢ Paleosen- Erken Miyosen’de baglayan acilma tektonigi, Menderes Masifi’nin
ortaya ¢ikmasint saglayan cogunlukla yaklasik olarak D-B dogrultulu normal faylarin
gelismesini saglamistir. Inceleme alaninda Biiyitk Menderes grabeninin kuzeyini sintriayan bu
faylarin dogrultular D-B, KB-GD, KB-GD ve bunlara yaklasik dik gelisen morfolojik faylarin
dogrultulan K-G'dir.

Ortakgr termal kaynagi havzayr sinirlayan normal fay ile K-G dogrultulu morfolojik fayimn
kesistigi noktada yiizeylemistir. Kaynagin sicakligi 48.1°C ve debisi 2.4 Vs'dir. Kaynak,
derinlere siiziilen ve gnays, kuvarsit ve sistlerin ¢atlaklarinda dolagan meteorik sularin geng
tektonik aktivite ile 1sinmasi ve yiizeye erigsmesi ile olugmustur. Termal su Na-SO,-HCO;
tipindedir. Ortakg1 termal kaynaginin *H, 8'°0 ve 8’H degerleri sirasiyla 0.25 TU, %o -7.71 ve
%o -49.34’dir. Bu degerler meteorik kékeni ve termal suyun 50 yildan daha yash oldugunu
gostermektedir. Jeotermal akiskan rezervuar kaya ile kimyasal dengeye erismemistir. Kimyasal
jeotermometrelerle yapilan hesaplamalarda hazne kaya sicakligit 80°C olarak tahmin
edilmektedir. 1974 yilina kadar kaplica olarak yararlanilan termal kaynak, bu tarihten
giiniimiize Ortakgt beldesinin bir kisminda igme suyu olarak kullanilmaktadir. Sudaki fluor
diizeyinin 3.57-4.00 mg/l olmasi nedeniyle Ortak¢i beldesi halkinda, Ozellikle dislerde
fluorosis hastalifinin etkileri goriilmektedir.

ABSTRACT: Study area which is contained by Menderes Massif is located in Odemis-Kiraz
submasif takes place in the north border of Biiyiik Menderes Graben. Units in the investigation
area are Precambrian gneiss, Paleozoic cover schists, Lower Pliocene Kolankaya formation,
Pleistocene Asartepe formation and Quaternary alluvium from older to younger. Core series of
Menderes Massif that consist of quartz-muscovite schist, augen gneiss, biotite-quartz schist
and mica schist with garnet alternation represent gradually transition in vertical direction. In
addition metabasite and amphibolite schists parallel to the schistosity and they exist as bands
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and lenses. It is thought that the origin of the metamorphites in the study area is sedimentary
originated conglomerate-sandstone-claystone alternation riched by quartz. These clastic
sedimentary’ rocks transformed to paragneiss during first metamorphism of Cambrian-
Ordovician.

Before neotectonic period, metamorphic rocks in the study area were subjected to at least two
deformation phases. First phase is WNW-ESE and second phase is NNE-SSW directioned.
Biiyiik Menderes Graben is bounded by normal faults. Extensional tectonics has been begun
Late Oligocene-Early Miocene in the west Anatolia. Menderes Massif was exhumated along
normal faults by extensional tectonics. These faults are approximately directioned E-W. In the
study area not only E-W directioned faults, but also NW-SE, NE-SW and N-S directioned faults
exists

The Ortakge thermal springs emerge from the intersection of normal fault bounding in the
basin and N-E directioned morphological fault. Temperature and discharge of the thermal
spring are 48.1°C and 2.4 /s, respectively. The spring has being formed as: 1) Meteoric waters
have been infiltrated. in joints of gneiss, quartzite and schist; 2) these waters are heated by
young tectonic activity, and 3) thermal waters come to the surface with their natural
piezometric level. The thermal water is the Na-SO,HCOj type. The tritium, 6"%0 and 8°H
values of the water are 0.25 TU, -7.71%c and -49.34%q, respectively. These values indicate a
meteoric origin and waters are older than 50 years. The thermal fluid within joints has not
been reached to chemical equilibrium with host rock. The calculated subsurface temperature
with chemical thermometers is about 80°C. The Ortak¢i thermal water used as a thermal bath
until 1974. After that date it has been used for a drinking water. The fluoride concentrations,
about 3.57-4 mg/l, have been caused a fluorosis disease in the people around the Ortakgi
village.
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HEYELAN DUYARLILIK HARITALARININ URETILMESINDE ANALITIK
HIYERARSI YONTEMININ VE CBS’NiN KULLANIMI

The Use of Analytical Hierarchy Process and GIS in Production of Landslide Susceptibility
Maps

Ali YALCIN

Aksaray Univ. Jeoloji Miihendisligi Boliimii, , 68100, AKSARAY, ayalcin@nigde.edu.tr

OZ: Heyelanlar, dogal afetler arasinda en yaygin olarak geligen kiitle hareketi tiirii olup, can ve
mal kayiplarina yol agmaktadir. Bu zararlarin azaltilmasi igin, potansiyel heyelan alanlarinin
belirlenerek oOnlem alinmast gerekmektedir. Bu agidan, potansiyel alanlar igin heyelan
duyarlilik analizlerinin yapilmast hem meydana gelebilecek zararlarin azaltilmasiyla ilgili
onlemlerin alinmasini, hem de miihendislik projelerinin planlanmasi ve yiiriitiilmesinde
kolayliklar saglayacaktir. Bu ¢aligmada, 6ncelikle heyelan duyarlilik analizlerinde Analitik
Hiyerarsi Yontemi (AHY) ve Cografi Bilgi Sistemleri (CBS) nin kullanimu ile ilgili bilgiler
verilmigtir. Analitik Hiyerarsi Yontemi, karmagstk ¢ok kriterli karar verme problemlerinin
¢oziimiinde siklikla kullamlan tekniklerinden biri olup, esas olarak elemanlarin ikili
karsilastirilmasindan elde edilen onceliklere dayali bir 6l¢iim yontemidir. Calismanin ikinci
agamasinda ise, yapilan 6rnek bir ¢alismada iretilen heyelan duyarlilik haritasinin 56 aktif
heyelan alaninda kontrolii yapilmig ve uygulanan bu yéntemin kullanilmasiyla % 84 gibi bir
oranla, bu alanlarin yiiksek ve ¢ok yiiksek heyelan duyarliligina sahip alanlara rastladigi
saptanmigtir.

ABSTRACT: Among various natural hazards, landslides are the most widespread and
damaging. Potentials landslide-prone areas should, therefore, are identified in advance in
order to reduce such damage. In this respect, landslide susceptibility assessment can provide
valuable information essential for hazard mitigation through proper project planning and
implementation. This paper presents a geographic information system (GIS) and based the
Analytic Hierarchy Process (AHP) making approach for landslide susceptibility analyses. AHP
is a commonly used solution technique for solving any multi-criteria decision making problem.
This method is one of the most flexible and easily implemented multi-criteria decision making
techniques. It is a theory of measurement concerned with dominance priorities from pair-wise
comparison of elements with respect to a common criterion. Multi-criteria analysis is
performed to evaluate landslide susceptibility for each data layer, according to appropriately
measured and weighted factors. A landslide susceptibility map for each data layer is developed
using an algorithm that combines factors in weighted linear combinations. To verify the
practicality of the susceptibility map was compared with a landslide inventory map containing
56 active landslide zones. The outcome was that the active landslide zones do not completely fit
into the high and very high susceptibility class. But 84% of these landslide zones fall into the
high and very high susceptibility zones.
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IKONOS, ASTER VE LANDSAT UYDU VERILERININ MANYEZIT
ARASTIRMALARINDA KARSILASTIRILMASI: MiHALICCIK-ESKISEHIR-
TURKIYE ORNEGI

Comparison Of The lkonos, Aster And Landsat 7 ETM+ Satellite Images On Magnesite
Research: Case Study From Mihali¢cik-Eskisehir-Turkey

Dogan AYDAL ve Ipek TASDELEN

Ankara Univ., Miih. Fakiiltesi, Jeoloji Miih. Béliimii, 06100 Besevier, ANKARA,
aydal@eng.ankara.edu.tr

OZ: Bu calismanin amacy, cesitli stniflama ve filtreleme teknikleri kullanarak, Ikonos, Aster ve
Landsat 7ETM+ uydu verilerinin manyezit aramaciliginda karsilagtirilmalarim saglamaktir.
Biitiin caligmalar Arc GIS 8.2 ve TNT Mips 6.4 ortaminda yapilmustir, Bu uydu verileri
tizerinde yapilan biitin smiflama ve filtreleme ¢aligmalart sonrasinda, “Isodata, K means,
Adaptive and Fuzzy C means” tipi yonlendirilmemis siniflamalarin ve “Edge detection” tipi
filtrelemenin manyezitce zengin bolgelerin tanimlanmasinda en uygun metotlar oldugu
goriilmiistiir. Biitlin sonuclar saha ¢aligmalart ile denetlenmis ve numunelerin GPS ile elde
edilen koordinatlart kullanilarak yapilan yOnlendirilmis smiflama da, yapilan ¢alismalarin
dogrulugunu bir kez daha gostermistir. Coziiniirliigiiniin yliksek olmasi sebebiyle, Tkonos uydu
verilerinden elde edilen sonuglarin manyezit alanlarinin bulunmasinda ¢ok etken oldugu
goriilmiistiir.

Anahtar kelimeler: Ikonos, Aster, Landsat 7ETM+, siniflama, filtreleme

ABSTRACT: The aim of the study is to compare the Ikonos, Aster and Landsat 7 ETM+ data
on magnesite research by applying all kind of classifications and filtering techniques. All
processes were performed in Arc GIS 8.2 and TNT Mips 6.4 GIS-RS environment. As a results
of the all processes performed in these satellite images, “ Isodata, K means,Adaptive and Fuzzy
C means” unsupervised classifications and “Edge detection” filtering technique were found
most helpful for determination of the magnesite rich areas. All results were checked by ground
truth and final supervised classifications were made according to GPS data of the samples. In
addition to that the lkonos satellite image is found more capable for detecting magnesite rich
areas because of its high resolution.

Key words: Ikonos, Aster, Landsat, classification, filtering
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ADANA iLi ALUVYON ZEMINLERININ JEOTEKNIK OZELLIiKLERININ
COGRAFI BiLGi SISTEMI YARDIMIYLA DEGERLENDIRILMESi

The evaluation of Geotechnical Characteristics of Adana Alluvium Soils by
GIS

ibrahim COBANOGLU* ve Saziye BOZDAG**

*Pamukkale Univ. Miih. Fak. Jeoloji Miih. Boliimii, Kinikli /DENIZLI
**Cukurova Univ. Miih.-Mim. Fak. Jeoloji Miih. Béliimii, Balcali /ADANA

OZ: Aliivyon ¢okelleri, Adana ili yerlesim alani icerisinde en eski yapilasmanmn iizerinde
gelistigi bir birimdir ve 1998 Ceyhan depreminde de yapisal hasarlarin en fazla oldugu zemin
tlirlerini icermektedir. Birim, Seyhan Irmaginin her iki tarafinda olmak iizere dogu-bati
uzanimnda yaythm sunmaktadir. Aliivyon ¢okelleri Seyhan Irmagi dogusunda taraca ¢okelleri
ile dokanak halindedir. Seyhan rmag: batisinda ise hem taraca ve hem de kalig ¢okelleri ile
dokanak iliskisine sahiptir. Inceleme alani geneli icin ele alindiginda, aliivyonu olusturan
cokellerin biiyiik cogunlugunun ince taneli malzemeler oldugu goriilmektedir.

Aliivyon birimleri igerisinde incelenmis olan yiizey kazilarindan elde edilmis numuneler
iizerinde yapilmis siniflandirma deneyleri, taskin ovasi niteligindeki aliivyon cokellerinin
biiyiik ¢ogunlugunun CH ve CL tiirii killer olduklarim ortaya koymustur. Bununla birlikte bu
birimlere eslik eden SW, SC, SM ile GP, GM ve GC tiirii iri taneli malzemeler de
goriilmektedir. Aliivyon killerinde kaliglesme tipiktir,

incelenen zeminlerin birim hacim aguliklar: 1.6 ile 2.2 gr/cm’ arasinda, poroziteleri % 21 ile %
47 arasinda, likit limitleri % 22 ile % 79 arasinda ve plastik limitleri % 13 ile % 33 arasinda
degismektedir. Yapilan deneyler, 9n konsolidasyon basinct degerlerinin CH ve CL tiirii killer
igin 1.30 ile 1.64 kg/cm® arasinda degismekte oldugunu géstermektedir. Incelenen birimlerin
geneli icin stkisma indisi degerleri, 0.048 ile 0.085 arasinda ve sisme indisi degerleri 0.0025 ile
0.0083 arasinda degismektedir.

Bu calisma kapsaminda yapilan sondajlar ve incelenen ylizey kazilarindan elde edilen fiziksel
ve mekanik parametreler Arcview Cografi Bilgi Sistemi programit hazirlanmig bir cografi altlik
tizerinde depolanmistir. Boylece, jeoteknik parametreleri igeren bir veri bankast
olusturulmustur. Cografi altlik, Adana ili yerlesim alanina ait toplam 6 adet 1/25.00 olgekli
topografik haritanin sayisallagtirilarak birlestirilmesiyle olusturulmustur. Elde edilen verilerin
kullanilmastyla, incelenen bolge igin es SPT-N, es-rezistivite, es-zemin biiyiitmesi, es-kayma
dalgasi ve hizi es-tasima giicii haritalari olusturulmustur.

ABSTRACT: Alluvium units in the Adana residential area, over which some of the oldest
settlements of the city have developed, contain those types of soil that suffered the most severe
structural damages in the 1998 Ceyhan earthquake. These units are spread along the east-west
direction at both banks of the Seyhan river and are in contact with the terrace units in the east
of the same river. They also contact the terrace and caliche deposits in the west of the Seyhan
river. Most of the alluvium deposits in the study area is fine-grained soil.

Classification tests that used the samples obtained from surface excavations have revealed that
the majority of alluvium deposits are CH and CL type clays. They show characteristics of flood
plain sediments. On the other hand, SW, SC, SM and GP, GM ve GC types of coarse-grained
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sediments have been observed alongside fine-grained deposites. Caliche formation effect is
typical in alluvium clays.

It has been found out that he unit weight values range between 1.6 and 2.2 gr/ci’, whereas
porosity varies between 21 and 47 percent. Liquid limit has been found as fluctuating between
22 and 79 percent, and plastic limit between 13 and 33 percent. Laboratory studies show that
pre-consolidation pressures fluctuate between 1.30 and 1.64 kg/cm® for CH and CL types of
clays. The compression and swelling indices vary from 0,048 to 0,085 and from 0,0025 to
0,0083 respectively.

The physical and mechanical properties obtained from drilling and surfuce excavations were
stored on a geographical base prepared with Arcview Geographical Information System. A
data base containing the geotechnical parameters was thereby constituted. The geographical
base includes 6 topographical maps of 1/25.000 scale. Using all data, equal SPT-N, resistivity,
soil amplification, shear wave velocity and bearing capacity maps were prepared for the study
areq.
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UZAKTAN ALGILAMADA LANDSAT MSS VE ETM+ UYDU VERILERININ
KULLANIMI iLE AYRINTILI JEOLOJ IK HARITA ALIMI VE YORUMU;
DEREBOGAZI (ISPARTA) VE CEVRESI ORNEGI

Geological Mapping and Interpretation, Using Landsat Mss And Etm+ Satellite Data in
Remote Sensing; An Example From Derebogazi Region (Isparta)

Kubilay UYSAL ve Muhittin GORMUS

Siileyman Demirel Universitesi Jeoloji Miihendisligi Béliimii, ISPARTA,
kubilay@mmf.sdu.edu.tr, nuhittin@mmf.sdu.edu.tr

OZ: inceleme sahasi Derebogazi (Isparta) cevresinde Savkdy, Direkli ve Dandren koyleri
arasinda yer alir. Uydu verileri kullanilarak jeolojik harita yapimi, jeolojik birimlerin
belirlenmesi amacina yonelik gerceklestirilen bu calisma ile uydu verilerinin iglenmesi, saha ve
laboratuvar caligmalari gerceklestirilmistir.

Calisma alaninda yer alan jeolojik birimlerin saha ve uydu goriiniimlerindeki ayirimlan ile
sahanin 1:25.000 olgekli jeoloji haritast yeniden yapilmustir. Birimleri tammlama ve
yorumlamada 6zellikle sayisal degerler tizerinde yogunlagilmstir.

Jeolojik haritalamalarda uydu verilerinin yorumunda izlenecek yontemlerde yeni bulgulara
deginilmis, Onerilen alternatifler ayrintilaniyla verilmistir. Uydu verilerinin alternatif
yazilimlarla incelemesinin miimkiin olabilecegi, saha verilerinin uydu goriintiilerine kolayhkla
aktarilabilecegi, goriintii islenmesinde ve yorumlamasinda bilgi ve teknoloji kullanimin 6nemli
oldugu vurgulanmistir,

Birimlerin uydu goriintiilerindeki spektral yansima degerleri, topografya ozellikleri, drenaj
sistemi, bitki ortiisii 6zelliklerine ait sayisal altliklar ve koordinath arazi verileri stratigrafik,
petrografik ve tektonik yorumda 6nemli olduklari karsilagtirmali bir sekilde sunulmustur. Uydu
verlerinin kaya birimlerini tanmimlada, iligkileri yorumlamada ve tektonik 6zelliklerini ortaya
koymada saha kontrollii ¢aligmalaria avantajlar sagladigt sonucuna vartdmustir.

Anahtar Kelimeler: Isparta, Uydu goriintiileri, Landsat, Jeolojik harita, Goriintii yorumlamasi,
Goriintii analizi, Sayisal goriintl isleme, 3 Boyutlu modelleme, GPS

ABSTRACT: The investigation area is located between the Savkdy, Direkli and Daridren
villages around Derebogazi (Isparta). Aims of the study are to get a new geological map and to
determine lithological units by using satellite data. Field and laboratory works were carried
out,

At the working area all geological units were mapped and identified by using satellite images,
1725.000 in scale. Particularly, digital data were used for identifving and interpreting of the
indicated geological units.

New and different techniques were suggested and used for geological mapping on the satellite
images. Alternative software using, digital image processing, GPS using and different
technological methods are also possible on the mapping. For uploading to collected field data
on the satellite images, different methods have been suggested.

Geological units were correlated in the views of spectral values, topography, drainage system,
luminosity and vegetation cover by using digital layers. Landsat and Spot images give very
important results for petrographic, stratigraphic and tectonic interpretation. Using the sarellite
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images, especially identifving lithologic units and tectonic features interpretation of the
relationship between the units should be carried out by field work support.

Key Words: Isparta, Satellite images, Landsat, Geological Mapping, - Image interpretation,
Image analysis, Digital image processing, 3-D modelling, GPS

192



30. Yil Fikret Kurtman Jeoloji Sempozyumu, Selguk Univ. Jeoloji Mith. Bat, 20-23 Eylif 2006 KONYA
30" Anniversary Fikret Kurtman Geology Symposium, Selguk Univ. Geology Eng. Dep. 20-23 September 2006 KONYA

YiL

LANDSAT 5 TM GORUNTUSU KULLANILARAK DEMIiRHiISAR (MERSIN KD)
CiVARINDA YUZEYLENEN MiYOSEN YASLI BIRIMLERIN AYIRT EDILMESi

Using Landsat 5 TM Images Determination of Miocene Aged Units around Demirhisar
(Mersin NE)

Ulas i. SEVIMLI*, Ozgiir KALELIOGLU** ve Murat GUL**

*Cukurova Universitesi Miih.- Mim. Fakiiltesi Jeoloji Miih. Boliimii, ADANA
#% Mersin Universitesi Miih.- Mim. Fakiiltesi Jeoloji Miih. Boliimii, MERSIN

O7: Landsat TM gibi uydu goriintiileri, jeolojide; jeolojik harita hazirlanmas, yapisal analiz,
volkanik kayaclarin haritalanmast, cevherlesme alanlarinin tespiti ve ¢esitli bozunma
minerallerinin haritalanmasi lel alanlarda son 20-30 yildir oldukga hizlt artan bir egilimde
kullaniimaktadir.

Bu calismada, 176/34 yériinge/satirh Landsat 5 TM uydu goriintiisti kullanilarak, Mersin ilinin
yaklasik 20 km KD’sunda bulunan Demirhisar beldesi ve civarinda yiizeylenen Miyosen yash
birimlerin haritalanmasi hedeflenmistir. Oncelikle islenmemis uydu goriintiisii calisma alani
sinirlarint kapsayacak sekilde kesilmis ve geometrik rektifikasyon islemi uygulanmigtir.
Renkler arasindaki karsitigin arttirilmast igin dogrusal kontrast iyilestirme uygulanmistir.
Arazi calismalan ve bu ¢aligmalar sirasinda belirlenen litolojik birimlerin dagihimlar da g6z
Oniine altnarak, olusturulmus farkli RGB bilesenleri incelenmis ve en iyi goriintii RGB 531
nolu ii¢lii bant kombinasyonu olduguna karar verilmistir. Uydu goriintiisiine temel bilegenler
analizi uygulanarak elde édilen istatistiki degerler dikkate alinarak litoloji ayrimi igin en iyi
temel bilesenlerin PC_123 oldugu sonucuna ulasilmistir.

[nceleme alaninda, Miyosen yash birimler kivrimli ve oldukea kinkli Paleozoyik kirectaslar ve
Ust Kretase yash ofiyolitik-ofiyolitik melanjdan olusana temel birimleri actsal uyumsuzlukla
tizerlemektedir. Bu bolgede ylizeylenen Miyosen birimleri, resifal kirectaglarindan olusan
Karaisali formasyonu (Burdigaliyen-Serravaliyen), kiltaslarindan Giiveng formasyonu
(Langiyen-Serravaliyen), tabanda kumtaglari istte resifal kirectaglarindan olusan Kuzgun
formasyonu (Serravaliyen-Tortoniyen) ve oolitik kiregtaslar1 ve kiltaji-kumtaglarindan olugan
Handere (Messiniyen-Pliyosen) formasyonlarindan olusmaktadir.

ABSTRACT: Landsat TM satellite images are using in geology with increasing trends last
two-three decades for preparation of geological map, structural analysis, volcanic rocks
mapping, desermination of ore regions and the mapping of several weathering minerals.

Scope of this study is mapping the Miocene units which crops out in and around the
Demirhisar Town in approximately 20 km NE of the Mersin with using the 176/34 path/row
Landsat 5 TM satellite image. Initially raw satellite image was cut comprising the study area
boundary and geometric rectification was applied to it. Linear contrast correction was applied
for increasing the contrast among the colors. It was decided that the best triple band
combination is RGB 531 based on the field study and lithological units distribution determined
based on field study and an examinations of the different RGB combinations. According to the
statistical values that was obtained from the Principal Component Analysis application to the
satellite images, PC_123 has the best principal components for lithology discrimination.

The Miocene sequences overlies the basal units including the folded, heavily cracked
Palaeozoic limestone and Upper Cretaceous ophiolite and ophiolitic melange with angular
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unconformity in the study area. The Miocene units cropping out in this region includes reef
limestones of Karaisali Formation (Burdigalian-Serravalian), claystones of the Giiveng
Formation (Langhian-Serravalian), sandstones at the base and reef limestones at the upper of
the Kuzgun Formation (Serravalian-Tortonian) and the oolitic limestone and claystone-
sandstones of the Handere Formation (Messinian-Pliocene).
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BAYRAMIC (ALAKECI-KISACIK) CEVHERLESME BOLGESININ LANDSAT 7
ETM KULLANILARAK CROSTA TEKNIGi iLE iNCELENMESi

Crosta Technique Aplication On Bayramic (Alakeci-Kisacik) Mineralized Area By Using
Landsat 7 ETM Data

Dogan AYDAL, Alaaddin VURAL, ipek TASDELEN, Emine Gokce
AYDAL

Ankara Univ., Miih. Fakiiltesi, Jeoloji Miih. Boliimii, 06100 Besevler, ANKARA,
aydal@eng.ankara.edu.tr

0Z: Calisma bolgesi, Landsat 7 ETM verileri kullanilarak cesitli uzaktan algilama teknikleri
ile incelenmigtir. Crosta teknigi , goriintii zenginlestirme tekniklerinin dnemlilerinden biridir ve
ozellikle demirce zengin ve hidrotermal alterasyon zonlari gosteren madenlerde, cevherlesme
alanlarin belirlemede son yillarda sikga kullamlmaktadir. Calisma alaninda, hidrotermal
alterasyona ugrams ve demiroksit’ce zenginlesmis bolgeler (Alakegi-Kisacik) ozellikle
secilmis ve Crosta teknigi, se¢ilmis 6 band ve 4 band kullanilarak ayri ayri denetlenmistir,
Calisma sonunda, elde edilen verileri g6z 6niine alindiginda, klasik metodlar kullamlarak daha
once belirlenmis cevherlesme bolgelerinin  kullanilan Crosta teknigi ile de bagar: ile
belirlendigi goriilmiistiir.

ABSTRACT: The study area investigated by using Landsat ETM data and various image
inhancement techniques were applied. Crosta technique is one of the important image
inhancement techniques and commonly used in determining hydrothermal areas and as well as
ironoxide enriched areas. In this study, especially hydrothermally and ironoxide enriched
areas( Alakegi-Kisacik) were chosen intentionally and Crosta technique was applied and
checked by using selected 6 ETM bands and 4 ETM band sets separately. At the and of the
study, the determined hydrothermally and ironoxide enriched areas were seen well-adjusted
the pre-determined mineralized areas which were found by using all classical geological and
geochemical techniques.
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PINARBASI, BUNYAN, AKKISLA BOLGESININ ASTER UYDU VERISi
YARDIMIYLA MINERAL HARITALAMASI

The Mineral Mapping of Pinarbagi-Biinyan Akkisla Area by Using Aster
Satellite Data

B.Taner SAN, O. Bora GﬂR(;'AY,.Murat KORUYUCU, Burcu
PEKESIN, Engin O. SUMER

MTA Genel Miidiirliigii, Jeoloji Etiitleri Dai., Uzaktan Algilama ve Cografi Bilgi Sistemleri
Koord., 06520, Sogiitozii/ANKARA, tanersan @mta.gov.tr, boragurcay@mta.gov.tr

OZ: Orta Anadolu’da yer alan ¢alisma sahasi geg Paleozoyik yasht neritik karbonatlar, mermer,
Mezozoyik yash ofiyolitleri ve meta-sedimantar kayaclari icerir. Calisma sahasi, bir ASTER
goriintiisiini iceren ve Kayseri iline ait Pinarbagi, Akkisla, Sarioglan ve Gemerek ilgelerini
kapsayan 3600 km®'lik bir bolgedir. Cahismadaki amag; ASTER verisi kullanarak bolgede bir
mineral haritalamast yapmak ve mevcut jeoloji haritalarda eksik yorumlanmis bolgeleri ortaya
koymaktir. Calisma swasinda farkli goriintii isleme teknikleri (bant oranlama, spektral endeks,
dekorelasyon gerdirmesi ve temel bilesenler analizi) uygulanmis ve birim ayirt edilmeye
calisgtimigtir. ASTER verisinin kisa dalga kizil otesi (SWIR) bantlart bu tip jeolojik
caligmalarda oldukga yararh olmustur. Elde edilen sonuglar, arazi yer dogrulama ¢aligmalar1 ve
mevcut jeoloji haritalar ile kargilastirtlarak ¢calismanin dogrulugu él¢iilmeye calisilmistir.

ABSTRACT: Study area which is located at Central Anatolia includes neritic carbonates and
marble of Paleozoic age, Mesozoic age ophiolites and meta-sedimentary rocks. Study area
covers one ASTER scene having 3600 km’® and it includes Pinarbasi, Akkisla, Sarioglan and
Germenek counties belonging to Kayseri. The study is objected to perform mineral mapping
using ASTER data and to revise the un-mapped regions on the existing geological maps.
During the study, different image processing techniques such as band rationing, spectral
indices, decorrelation stretch and principle component analysis were applied in order to
differentiate lithological units. Short wave infrared (SWIR) bands of ASTER imagery data are
suitable to use this type of study. Obtained results were compared with the ground-truths and
existing geological maps to accuracy of the study.
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SIMAV JEOTERMAL KAYNAKLARININ ENERJi BOYUTU VE CEVRESEL
. ETKILERI

Energitic aspect of the geothermal resources in Simav and its environmental effects
Oguz ARSLAN ve Ramazan KOSE

Dumlupinar Universitesi, Makine Miihendisli i Boliimii, 43100, KUTAHYA

OZ: insanligin gerek bugiinii, gerekse yarint i¢in vazgecemeyecegi iki faktSr olan enerji ve
gevrenin, birbiri ile ¢eligmesi, enerji tretimi ve titketimi arttkga gevre kirliliginin de artmast,
her iki konunun birlikte ele alinarak sorunlarin ¢oziimlenmesini zorunlu kilmaktadir. Ulkelerin
ekonomik geligiminin ve refahinin artmasinda en 6nemli girdi olan enerjinin verimli ve gevreyi
kirletmeyecek bir bigimde kullanilmast gerekliligi, fosil yakitlar diginda temiz ve yenilenebilir
enerji kaynaklarinin kullammini zorunlu hale getirmistir. Bu baglamda, jeotermal enerji, hem
diisik CO; emisyon oram ile hava kirliligine yol acmamasi hem de yenilenebilir olmasi
nedeniyle 6nemli bir alternatif enerji kaynagidir. Uygun teknolojilerin kullanilmasi halinde
cevre sorunu olusturmayan ve lilkemiz icin Onemli bir potansiyel teskil eden jeotermal
enerjinin, 1sitma ve seracilifin yani stra artan bir oOlciide elektrik enerjisi iiretiminde de
kullantimasi enerji sorununun ¢éziimiine 6nemli bir katki saglayabilir.

Bu c¢ahismada, Tiirkiye’nin Onemli 15 jeotermal sahasindan biri olan Kiitahya-Simav
ilcesindeki jeotermal enerjinin elektrik tretim amagli kullanimi iizerinde durulmugtur. Bu
amagcla, Kiitahya-Simav jeotermal sahasinda literatiirde var olan sicaklik ve debi degerleri
kullanilarak, Kalina ve Binary gii¢ santrali tasarimlari yapilmustir. Ayrica, Binary ¢evrim igin
iki farkli akigkanin kullaniimast durumu incelenmistir. Buna gore Kalina ¢evrimi igin sistem
verimi % 19.8 olarak hesaplanmus, Binary ¢evrim igin ise verimler; R134a akiskanmin
kullaniimast durumunda %12.9 olarak, HCFC-124 kullamilmasi durumunda ise % 10.6 olarak
hesaplanmustir. Ayrica, jeotermal enerjinin elektrik {iretiminde ¢evreye olan olumlu etkisi de
karsilagtirmali olarak tartigtlmstir.

ABSTRACT: It is an obligation to solve the problems between energy and environment in
unison, since energy and environment, which are indispensable factors for human beings, are
in contradiction, an increasing of environmental pollution realizes depending on the increasing
of production and consumption of energy. Hence, it makes an obligation the use of clean and
renewable energy sources. In this regard, geothermal energy is an alternative energy resource,
since it has low CO;, emission and is renewable and sustainable. As a clean energy resource,
geothermal may be a solution for the energy problems if the sources are used for the electricity
generation in an increasing amount.

In this study, it is aimed to attract notice of the use of geothermal energy in the electricity
generation in Simav-Kutahya, which is the one of fifteen most important geothermal fields. In
this way, Kalina and binary power plants have been designed using the flow rates and
temperatures of Simav geothermal field from the literature. Two cases of binary cycle, in which
different working fluids have been used, have also been investigated. So, an efficiency of 19.8
has been calculated for the Kalina cycle. The ¢fficiency for binary cycle has been calculated as
12.9 % in the case of using R134a and it is calculated as 10.6 % in the case of using HCFC-
124. In this studv, the positive effects of the use of geothermal energy in the electricity
generation have been investigated in the comparison the other energy resources.
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KARAHAYIT JEOTERMAL ALANINDA (DENIZLI) CEVRESEL ETKi
DEGERLENDIRMESI

Environmental Impact Evoluation in the Karahayit Geothermal Field (Denizli)
Ali GOKGOZ
Pamukkale Univ., Miih. Fak., Jeoloji Miih. Béliimii, 2001 7-DENIZLI

OZ: Karahayit jeotermal alani Denizli il merkezinin yaklagik 23 km KB’sinda, Biiyiik
Menderes ve Gediz grabenlerinin kesisim alaninda bulunur. inceleme alaninin temel kayalarini,
Paleozoyik yash Menderes Masifi metamorfitlerinden cesitli sist, kuvarsit ve mermerler
olusturur. Bu kayaglar {izerine uyumsuzlukla Alt Miyosen-Pliyosen yaslt golsel ve karasal
cokeller gelir. Kuvaterner yasgh traverten, yamag¢ molozu ve aliivyon altlayan tiim birimleri
uyumsuz olarak orter. Yogun tektonizma gegiren kayaclar ¢ok gatlakli ve kirikli bir yapi
kazanmigtir. Yoredeki faylar ve agilma catlaklan, genellikle ana graben sinir fayimn genel
gidisine uygun olarak D-B ve KB-GD dogrultuludurlar.

Karahayit termal ‘alaninda ana graben sinir fayir olan KB-GD dogrultulu Pamukkale fay: ile
iliskili sintetik faylar ve agilma catlaklarim kesen sondajlardan alinan termal sularin hazne
kayast Menderes masifi metamorfitlerinin mermer ve sistleridir. Sicakliklari 28-58.3°C,
elektriksel iletkenlikleri 1986-3380 pumho/cm ve pH degerleri 6.15-6.97 arasinda degisen
termal sular genellikle Ca-Mg-SO,-HCO; tipindedir. Karahayit termal sularinin *H degerleri 0-
0.92 TU, 80 degerleri %o (-7.33)-(-8.67) ve 8°H degerleri %o (-51.00)~(-55.57) arasinda
degismektedir. Bu degerler meteorik kokeni ve 50 yildan daha yash sulan gdstermektedir.
Karahayit termal sularinin demir igerigi yiiksek oldugundan, bu sulardan g¢dkelen traverten
krrmizi renklidir. Yoredeki traverten kalinligi 84 metreye erismektedir.

Karahayit'ta ¢cok sayida pansiyon ve otel vardur. Pansiyonlar genellikle i¢ turizme yOneliktir.
Buna karsin baziari termal kiir merkezi belgesine sahip olan oteller dis turizme hizmet
etmektedir. Karahayit'ta ilk termal sondaj 1981°de a¢tlmis ve daha sonra sondaj sayist hizla
artmigtir. Birkag pansiyon diginda her isletmenin bir veya daha fazla sondaji vardir, Bir adet
kuyuya sahip olan isletmeler, diZer kuyuyu daha sicak ve yiiksek debide termal su almak igin
veya yedekte tutmak icin agmaktadiriar. Giiniimiizde Ozel Idare’ye riisum 6deyen 110 civart
isletme olduBu goz Oniine alindifinda sondaj sayisinin 250-300 arasinda oldugu tahmin
edilmektedir. Termal sular yiizme havuzlarinda, banyolarda, termal kiir olarak ve bazi
isletmelerde merkezi 1sitmada kullanilmaktadir. Turistlerin yogun oldugu yaz sezonunda
yeraltindan termal su ¢cekimi artmaktadir.

Karahayit'ta en 6nemli sorun, Tiirkiye'de ve diinyada esi goriilmedik bir sekilde, 2 km™lik bir
alanda 110 civar sondajla yapilan asir1 termal su ¢ekiminin hazne kaya tlizerindeki etkisidir.
Yorede, 1980’1 yillarin basinda sayisiz termal kaynak varken, bugiin bu kaynaklarin tiimi
kurumustur. Hatta Karahayit’in simgesi olan ancak kuruyan “Kirmizi su kayna8i” ve kaynak
Oniindeki kirmizt travertenler kaynak ¢ikisina iki sondajdan iletilen termal suyla yagatiimaya
calisiimaktadir, Onceki yillarda artezyen yapan sondajlardan, son yillarda ancak kompresor
tahriki veya pompajla termal su ¢ekilmeye baslanmustir. Kontrolsiiz ve bilingsiz yararlanma
sonucu Karahayit jeotermal sisteminde beslenme-bosalma dengesi bozulmus ve sistemdeki
basing ylizeyi diismiistiir. Ruhsatsiz sondaj acimi ve asint termal su gekimi bu hizla devam
ettigi siirece yakin bir gelecekte rezervuardan yeterli termal su almak artitk mimkiin
olmayacakur. Bunun tek ¢oziimii Karahayit’a derinligi 700-1000 metreler arasinda olan iki
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veya lig liretim ve bir reenjeksiyon kuyusu agmak, bu kuyulardan alinacak termal suyu tiim
isletmelere bedeli karsilig1 tek elden dagitmak ve sonrasi isletmelere ait tiim kuyulari kapatmak
olacaktir.

ABSTRACT: The Karahayit geothermal field, 23 km away from N-W of Denizli city centre, is
located in the intersection area of the Biiyiik Menderes and Gediz grabens. In the study area,
the basement rocks are Paleozoic Menderes metamorphics which are composed of various
schist, quartzite and marble. The basement is discordantly overlain by Lower Miocene-
Pliocene sediments which have continental and lacustrine characteristics. The Quaternary
aged alluvium, slope debris and travertine cover underlying units, unconformable. The rocks
have been cracked and jointed structure due to the heavy intense tectonism. Faults and
extension cracks in the area are W-E and NW-SE directions that are parallel to general strike
of the main graben border faults plane.

In the study area, thermal water is discharged by wells cut synthetic faults and tension cracks
connected with NW-SE trending Pamukkale fault which is the main graben border fault. The
host rocks are marble and schists in the Menderes massif metamorphics. The general
properties of thermal waters are: The measured temperatures are obtained between 28 and
58.3°C, electrical conductivities are 1986-3380 pmho/cm, pH values are 6.15-6.97, and
chemical types are Ca-Mg-SO,HCOj, The tritium, 8"%0 and 8°H values of the thermal waters
respectively changes in the range of 0-0.92 TU, (-7.33)-(-8.67)%o and (-51.00)-(-55.57)%e.
These values indicate a meteoric origin and waters older than 50 years. The Karahayit thermal
waters deposit red travertine due to relatively high iron concentration of the waters. The
maximum thickness of travertine in the area is higher than 80 m.

There are lots of pension and hotels in Karahayit. Although pensions serve mainly on domestic
tourism, hotels usually serve for foreign tourists. The first thermal well in Karahayit was
drilled in 1981. The number of wells has rapidly been increasing since then. Generally each
pension or hotel has one or more thermal well. Other well(s) belongs to hotel or pension is
drilled to provide thermal water having high temperature and flow rate, or as a reserve well.
About 110 hotel and pension pay an excise tax to the Governorship of Denizli at present.
That’s the reason the estimated number of wells in Karahayut are 250-300. Thermal waters are
for swinuning pool, thermal bath, and heating for some hotel and pensions. Thermal water
discharge rate by wells increases in summer time.

The most important problem in Karahayit region is the excessive use of the thermal water
pumped by wells without official control, where more than 110 wells have been drilled in the 2
kni’ area after 1990s. There were a lot of thermal springs in the Karahayut region until 1980s,
after that all have now been disappeared, but the only red water spring is imitated to be alive.
The water can only be extracted by pumps and by compressor since the piezometric level of
thermal water is lowered than 1980s level. One of the main reasons for declining the pressure
level of water is the uncontrolled and unconscious utilization of the sources. Therefore,
recharge-discharge balance in the system has been spoiled. If wells drilled without a license
and over exploitation continue, it would not be possible to extract enough thermal water in the
near future. The only solution of the excessive and uncontrolled use of thermal water in the
region is to drill a two or three production and a re-enjection wells in the depth of 700-1000 m.
The extracted thermal water from these wells should be distributed to the enterprises with an
official control, and the uncontrolled wells should then be closed.



30. Yil Fikret Kurtman Jeoloji Sempozyumu, Selguk Univ. Jeoloji Miih. Bal. 20-23 Eyliil 2006 KONYA
30" Anniversary Fikret Kurtman Geology Symposium, Selcuk Univ. Geology Eng. Dep. 20-23 September 2006 KONYA

PAMUKKALE (DENIZLI) TERMAL KAYNAKLARINI VE TRAVERTENLERINI
ETKILEYEN KiRLILIK KAYNAKLARI VE COZUM ONERILERI

The Contamination Sources of Pamukkale Thermal Springs and Travertine (Denizli) and
Solution Approaches

Ali GOKGOZ

Pamukkale Univ., Miih. Fak., Jeoloji Miih. Biliimii, 20017-DENIZLI

0Z: Pamukkale jeotermal alami Denizli il merkezinin yaklasik 18 km KB’sinda, Biiyiik
Menderes ve Gediz grabenlerinin kesisim alaminda bulunur. Inceleme alaninin temel kayalarin,
Paleozoyik yasli Menderes Masifi metamorfitlerinden gist, kuvarsit ve mermerler olusturur.
Masif iizerinde tektonik dokanakla Mesozoyik yash kirectaslar: yer alir. Bu kayaclar iizerine
uyumsuzlukla Alt Miyosen-Pliyosen yasli karasal ve golsel ¢okeller gelir. Bunlar alttan iste;
cakiltasi, kumtas1 ve kiltasindan olusan Kizilburun formasyonu, silttagi, marn ve kirectagindan
yapilt Sazak formasyonu ve kumtagi-kiltast-killi kirectast ardalanmasindan olusan Kolankaya
formasyonu ve gevsek tutturulmus c¢akiltast, kumtagi, silttasindan meydana gelen Tosunlar
formasyonudur. Kuvaterner yash traverten, yama¢ molozu ve altivyon altlayan tiim birimleri
uyumsuz olarak oOrter. Yogun tektonizma gegirmis kayaglar, Ozellikle metamorfitler ve
Mesozoyik kirectaslart ¢ok catlakhi ve kinkhidir. Yoéredeki faylar ve acilma ¢atlaklart,
genellikle ana grabeni olugturan genel gidisine uygun olarak D-B ve KB-GD dogrultuludurlar.

Pamukkale termal alaninda beyaz travertenleri olusturan baglica dort termal karst kaynagi
vardr: Ozel Idare, inciralt, Beltes ve Jandarma. Ana graben simir fayr olan KB-GD dogrultulu
Pamukkale fay: ile iliskili sintetik faylar ve actlma catlaklarindan bosalan bu termal
kaynaklarin sicakligi 35°C ve toplam debileri 370 l/sn’dir. Termal sularin hazne kayalari
ikincil gozenek ve gegirgenlikleri yiiksek olan mermerler ve/veya olasilikla Mesozoyik
kirectaslaridir. Elektriksel iletkenlikleri 2450-2510 wmho/cm ve pH degerleri 6.11-6.34
arasinda degisen termal sulardaki iyon dagihmi Ca*’>Mg">Na*>K* ve HCO3>SO,>CI
seklindedir, Pamukkale termal sularinin *H degerleri 2.64-3.19 TU, §'°0 degerleri %o (-8.49)-(-
9.05) ve 8°H degerleri %e (-50.84)-(-56.51) arasinda degismekte olup, meteorik kokeni ve
nispeten geng sular gostermektedir.

Termal sulari, egsiz beyaz travertenleri ve kiiltiirel zenginliklerinden dolayr UNESCO’nun
“Diinya Miras Listesi”nde yer alan ve her yil yaklasik 1.000.000 turist tarafindan ziyaret edilen
Pamukkale’de baslica sorun hidrotermal karst sisteminin olumsuz ¢evresel etkilere karsi olan
hassas yapisidir. Yogun agilma catlaklar: ve bu gatlaklar boyunca gelisen karstlagma nedeniyle
Pamukkale termal alam bir siingere benzetilebilmekte ve sadece beyaz traverten alanini
korumak ¢oziimii olusturmaktadir Pamukkale’de hidrotermal sistemi, termal suyu ve
travertenleri etkileyen cevresel etkiler lig faktorden kaynaklanmaktadir: (1) Termal kaynak
cikislart ve termal suyun iginde dolastifi agilma catlaklarinmin tiimi kirlenmeye agik ve
iclerinde her tirlt kirlilik unsurunu gérmek miimkiindiir. Yikilan otellerin fosseptiklerinin
hi¢bir tedbir alinmadan toprakla doldurulmast sorunun bir baska boyutudur: (2) Yagis, yorede
stkga goriilen toz futinalari, beyaz travertenler lzerinde gelisen bitkiler ve (3) Pamukkale
termal kaynak alant yakin gevresinde sayilari son yillarda artan termal sondajlardir. Bu
caligmada yukarida anilan kirlilik kaynaklarinin Pamukkale lizerine olan etkilerine deginilmis
ve sorunun azaltilmast ydniinde Sneriler getirilmistir.
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ABSTRACT: The Pamukkale geothermal field is located in the intersection area of the Biiyiik
Menderes and Gediz grabens 18 km to the N-W of Denizli city. In the study area, the basement
rocks are Paleozoic Menderes metamorphics which are composed of various schist, quartzite
and marble. The basement is tectonically overlain by Mesozoic limestone. These units are
discordantly overlain by Lower Miocene-Pliocene sediments which have continental and
lacustrine characteristics. These sediments have been divided into four lithologic units. From
bottom the top these units are: (1) The Kizilburun formation which is composed of alternating
conglomerates, sandstones and claystones; (2) The Sazak formation which consist of
intercalated limestones, marls and siltstones; (3) The Kolankaya formation which made up of
alternating layers of sandstone, claystone and clayey limestone and (4) The Tosunlar
Sformation which is characterized by poorly consolidated conglomerates, sandstones and
siltstones. The Quaternary aged alluvium, slope debris and travertine cover underlying units,
unconformable. The rocks that lead to expose to the intensive tectonic activity, especially
metamorphics and Mesozoic limestone, have intense cracks and joint systems. Directions of
faults and extension cracks in the area are W-E and NW-SE as parallel to general strike of the
main graben border faults plane.

There are four thermal karst springs in Pamukkale thermal area named as Ozel Idare,
Inciralt, Jandarma, and Beltes. Temperature is about 35°C and total discharge is about 370
I/s of these thermal springs emerged through synthetic faults and tension cracks connected with
NW-SE trending Pamukkale fault which is the main graben border fault. The reservoir rocks of
the thermal waters are marbles and/or probably Mesozoic limestones and they have high
secondary porosity and permeability. The electrical conductivities and pH values of the waters
vary between 2450 and 2510 pmho/cm, 6.11 and 6.34, respectively. The ionic composition is
Ca**>Mg*>Na*>K* and HCO;>S0,°>CI. The tritium, 3"°0 and &H values of the
Pamukkale thermal waters respectively changes in the range of 2.64-3.19 TU, (-8.49)-(-
9.05)%o0 and (-50.84)-(-56.51)%c. These values indicate a meteoric origin and relatively young
waters.

Pamukkale which is in the list of “World Heritage List” due to its thermal waters, unequaled
white travertine and cultural riches is visited by about more thar 1,000,000 tourists every year.
In Pamukkale, the main problem is sensitive structure of the hydrothermal karst system to the
adverse environmental and human factors. The thermal system can be regards as a sponge due
to intense crack and karstification. Thus, protecting only white travertine area may not be
solution. Environmental impacts influenced the thermal waters and travertine in Pamukkale
have been divided into three factors: (1) Thermal spring outlets and tension cracks which all
sensitive to the contamination from human factor contaminants; (2) precipitation, dust storms
and vegetation on the white travertine; and (3) thermal water wells drilled in the near vicinity
of the Pamukkale thermal spring area. This study deal with the assessment of the problem and
solution approaches is proposed.
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YERBILIMLERINDE DiLSEL VE BILIMSEL USTUNKORULUKLER
Linguistic and Scientific Inadequacies on Earth Sciences
M. Burhan SADIKLAR

Karadeniz Teknik Univ. Jeol. Miih. Bél, 61080 TRABZON; sadiklar@ktu.edu.tr

0Z: Daha ilk ciimlede belirtmeliyim ki, bu cahgma dilbilim agisindan bir iddia
tasimamaktadir. Oyle olmasi da olanaksizdir, ciinkii sahibi dilbilimci degildir. Ancak, sadece
bu ¢alismanin yazart degil, her hangi bir bilim ya da meslek daliyla ugrasan herkes bilir ki, her
ulusun bir “ortak yazi dili” ve bir de “uzmanlik dili”vardir. Her uzmanlik dahnin kendi soz
dagarcigi, o uzmanlik dalindaki diisiince ve kavramlari tanimlamak ve digerlerinden ayirtlamak
icin kullanilan kelimelerden olusur. Yasayan dilde “dalga” sozctigiiniin anlanu elektrikgiden
optik fizik¢iye, balikgidan sevdali delikanhiya kadar degisir gider... “Isiin dalga boyunu”
Olgebilir, “balikgmin dalgasinda” kayak yapabilir, ancak “delikanlinin dalgasma” tag
atamazsiniz!

PORZIG (1950), “Das Wunder der Sprache/Dilin Mucizesi” adh eserinde “uzmanlik dillerinin
ozelligi her seyden 6nce kelime hazinesindedir” der ve devamla “uzmanlik dilinde ortak dilin
yapabildigi her seyi asan bir kesinlik ve en ufak ayrintilarin da gézlenmesi ile, belirli bir alanin
cisimleri, iliskileri ve olaylarnn ifade edilir” dedikten sonra 6zet olarak “hekimlerin,
hukukgularin, iktisatcilarin..., dogal olarak yerbilimcilerin de, dillerinin kendilerine has”
olduklarim vurgular.

Yukaridaki kisa, yada uzun girigten sonra bu sunumun asil amacit olan, biz yerbilimcilerin
kendi uzmanhk dillerini nasil kullandiklarmin tartigmasina birkag 6rnekle girebiliriz artik:
“Calisma arazisinin biiyiik bir boliimiini bazaltik, andezitik ve dasitik ldv ve onlarn
piroklastikleri kaplar. Arazinin dogusunda yiizeyleyen kumtaslarinda mineralizasyonlara
rastlannmustty”. Birinci ciimlede anlatilmak istenen “bazalt”, “andezit” ve “dasit” olmasina
ragmen, yazar bazaltik, andezitik vs “lav”dan s6z etmektedir. Oysa temel derslerde 6grencilere
“magmanin yeryiiziine ¢ikmug haline 1av denir” benzeri bir temel tarif verilmektedir. “Magma”
akiskan ve sicaktir, 6yleyse “1av” da akiskan ve sicak olmak zorundadir. insanin sorasi geliyor:
O bazaltik “lavlar” iizerinde yiiriirken ayaklariniz yanmadi mi1? ikinci climlede sozii edilen ve
yayinlarda ¢ok sik kullamilan “mineralizasyon” bir {iriin degil, bir stirectir! Bir baska 6rnek:
“Bu da kristalli ic yapiya sahip organik bilesiklerin mineral olmadigr anlamina gelmektedir”
Bu ciimleye soru: Kristalli i¢ yapiya sahip olmayan organik bilesikler mineral midir? Gegerli
tarife gore, elbette hayir! Yazar aslinda (umarim ki) soyle demek istemektedir: “Organik
bilesikler, kristalli i¢ yapiya sahip olsalar bile, mineral sayilmazlar”. Bir baska 6rnek: “Ayn:
bilesimin degisik yapisal tiirleri cok gekilli (Polimorf) olarak bilinmektedir’. Bu da bir baska
iistiinkoriiliik! Dogru segeneklerden biri: Kimyast degismeksizin farkli yapilarda driinler
verebilen bilesiklere cok sekilli (polimorf) bilesikler/maddeler denir. Ciinkil ¢ok sekilli olan
{iriin degil, bilesigin/maddenin kendisidir! Yani polimorf olan kalsit yada aragonit degil, aksine
CaCOj’tir. Son bir ornekle baglayacak olursak, “... kristaller arasindan gecgirilen x-1ismnlari
tarafindan belirlenen kristallerin atomik diizeniyle kristal yap: irdelemesini baglatti”. Bu
ciimledeki tiim diger ifadeleri bir kenara birakarak, sadece “kristaller arasindan gecirilen x-
isenlar” kisminy ele aldigimizda bile yazarinin maksadini agan Ustiinkoriiliigiint yakalarz.

Ozet olarak sunumda, yukarida birkac ©rnegi verilen, dilsel ve bilimsel {stiinkdriiliiklerin
yerbilimleri literatiiriindeki yaygin 6rnekleri elestirel olarak ele altnacakur,
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Anahtar kelimeler: Dilsél ve bilimsel iistiinkoriiliikler, ortak yazi dili, uzmanhk dili, s6zciik
dagarcigi.

ABSTRACT: As I mention from the first sentence, there isn’t any claim about linguistic in this
study. It is impossible to be like that, because its owner is not a linguist. But, not only author of this
study, anybody who studies any kind of science or profession, knows that every nation has a
“common written language” and a “common terminology”. Every profession’s own word literature
is formed by words that define thoughts and concepts and distinguish from the others. In living
language, the meaning of the word “wave” differs for an electrician and an optical physician or for
a fisherman and a young man who is madly in love. You can measure “the wave length of the
light”; you can ride on “the fisherman’s wave; but you can't throw a stone to “the young man’s
wave”...

PORZIG (1950), states that “the characteristics of the terminologies primarily lie in its treasury of
words” and continues with “the certainty in the terminology surpasses everything that is mentioned
in common language; also the objects, relationships and happenings of a specific area are
expressed by observing the smallest details” in his book “Das Wunder der Sprache / The Miracle of
the Language”. Then, he emphasizes that “doctors, lawyers, economists,..., naturally the geologists,
have their special language” in the summary.

After the short or long introduction above, we can enter the discussion of how the geologists, we,
use their own terminology which is the true aim of this presentation with some examples: “Large
space of the working area covers with basaltic, andesitic and dacitic lava and their pyroclastics.
There are mineralizations at the sandstones surfacing in the east of the terrain”, Although it is
aimed to tell “basalt”, “andesite” and “dacite” in the first sentence; Author mentions basaltic,
andesitic, etc. “lava”. Whereas, there is a simple explanation for lava that is given to the students
“lava is the form of the magma that is emerged to the earth’s surface” in main lessons.

“Magma” is fluid and hot, then “lava” should be the same. So, a person can question this: Don’t
your feet get burnt when you walk on these basaltic “lavas”? Also, the word “mineralization” that
is used in the second sentence isn’t a product, it’s a process! Another example, “That means
crystalline internal structured organic compounds are not minerals”. Question to this sentence: Are
organic compounds which do not have crystalline internal structures minerals? According to
current description, the answer is “No!” of course...Actually the author (I hope so) wants to say:
“Organic compounds, even they have crystalline structure, can’t be classified as minerals”.
Another example, “The different structural species of the same compound are known as
polymorphs”. This is another inadequacy! One of the right alternatives: The compounds that can
give products in different structures without any chemical changes are named as polymorph
compounds/substances. Because the compound/substance is the polymorph itself, not the product!
In other words calcite or aragonite are not polymorphs, on the contrary CaCOyj is. In addition to all
these examples: “...it is started examination of the crystal structure with the atomic order of the
crystals that are determined by the X rays that are passed through the crystals”. Without
considering the other statements in this sentence, even when we discuss the phrase “the X rays that
are passed through the crystals” we can catch the inadequacy of the author that overruns his ain.

Briefly, widespread examples of the linguistic and scientific inadequacies in the geology literature,
which are exemplified above, will be discussed critically throughout the presentation.

Keywords: Linguistic and scientific inadequacies, common written language, common
terminology, wordpower.
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NIiKELIN BIYOJEOKIMYASAL PROSPEKSIYONU iCiN BiR BELIRTKEN BiTKi;
ALYSSUM MURALE WALDST.& KiT -

A Indicate Plant for the Biojeochemical Prospection of Nicel; Alyssum Murale Waldst. & Kit
Zeynep OZDEMIR ve Erkan DEMIR

“Mersin Univ. Miih. Fakiiltesi Jeoloji Miihendisligi Boliimii33160 MERSIN,
zozdemir@mersin.edu.tr

OZ: Sistematik olarak toplanan bitki orneklerinin kimyasal analizi ilkesine dayamilarak yaptlan
biyojeokimyasal ytntem, 1960’1 yillardan sonra gelismeye baglamus ve pek ¢ok maden yatagi
kegfedilmigtir. Topraktaki element icerigini istatistiksel anlamda dogrusal olarak yansitan bitkilerde
belirtken bitki olarak adlandiriimakta ve bu bitkilerin saptanmasi da 6nemli olmaktadir. Diinya da
Au bagta olmak iizere Cu, Zn, Fe, Mn, U, Co, Pt, Ag, ve Ni gibi pek ¢ok elementi iceren maden
yataklarinin saptanmast igin belirtken bitkiler bulunmustur

Bu ¢ahisma ile de fgmeler- Cesmeli ~Mersin bolgesinde, literatiirde Alyssum sp. bitkilerinin Ni
belirtkeni olmasi nedeniyle, bu element igin biyojeokimyasal anomalilerin incelenmesi amaciyla bu
bitki tiirlerinden Alyssum peltarioides Boiss. subsp. virgatiforme(Nyar.) Dudley., Alyssum murale
Waldst.& Kit. ve Alyssum floribundum Boiss.&Bal. ve yetistikleri topraklardan sistematik olarak
ornekler toplanmistir. Toprak ve bitki 6rnekleri (yaprak, dal ve ¢icek gibi organlarina aynlarak)
laboratuarda analize hazirlanmis olup element analizleri atomik absorbsiyon spektrofotometresinde
yapilmustir. Toplam 108 analiz sonucu istatiksel olarak degerlendirilmis ve A. murale Waldst.& Kit.
bitki tiirtintin ¢iceginde Ni diizeyi ile topraktaki Ni diizeyi arasinda (n: 12, r: 0.7906) dogrusal bir
iliski oldugu saptanmustir.

Sonu¢ olarak A muwrale Waldst.& Kit. bitki tiirlinin  (yalnizea ¢icegl) biyojeokimyasal
prospeksiyonda belirtken bitki olarak kullanilabilecegi sonucuna vartlmistir. Bu bitki tiirliniin 19
472 ppm e kadar nikeli biinyesine alabilmesi nedeniyle nikel icin hiperakiimiilatér bitki olabilecegi
gibi gevresel monitor olarak kullanilabilecegi de onerilebilir.

ABSTRACT: The biogeochemical method which is made basing on the chemical analysis of the
plant samples, picked up sistematically, started to develop after 1960's and a lot of mineral deposits
were discovered. The plants which reflect the element content in the ground linearly in statistical
way are named as indicate plants and this is important for indicating the plants. The indicate plants
have been found to determine the mineral deposits including so many elements such as Au,Cu Zn,
Fe, Mn, U, Co, Pt, Ag and Ni.

In Iemeler-Cesmeli-Mersin region, Ni indiator of Alyssum sp which is called so in literature was
come across in the plants and some samples were collected from Alyssum peltairoides Boiss. subsp.
Virgatiforme(Nyar.) Dudley, Alyssum murale Waldst. & Kit. and Alyssum floribundwm Boiss and
Bal. from these plant species and the soil on which they grew up to examine the biojeochemical
anomalies for this element. The soil and plant samples were prepared for the analysis in laboratory
and the element analysis were done according to atomic absorbsion spectorofotometer. The total
108 analysis results were investigated statistically and it was stated that there was a linear
relationship between the Ni level on flower of A. Murale Waldst. &Kit plant species and Ni level in
soil.(n=12, r=0,7906) . ,

As a result, it was understood that the A. murale Waldst.& Kit, plant species (on flowers) can be
used as an indicate plants in the biojeocheimical prospection. This plant species can be proposed as
a hiperaccumulator plant and can be used as an environmental monitor as it takes nicel which is up
to 19472 ppm in its structure.
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TOPRAK VE BiTKi JEOKIMYASINA BiR ORNEK: TRABZON - YOMRA ARASI
SAHIL YOLU BOYUNCA FINDIK BITKILERINDE PB, ZN, CU KiRLILIGI (KD
TURKIYE)

An Example of Soil and Plant Geochemistry: Between Trabzon-Yomra Along Transitt Road,
Pb, Zn, Cu Contamination on Plants of Hazelnut (NE Turkey)

Enver AKARYALI*, Necati TUYSUZ**, ibrahim AKPINAR*, Giilten
YAYLALI ABANOZ**

*Karadeniz Teknik Univ. Giimiishane Miih. Fak. Jeoloji Miih. Béliimii, GUMUSHANE
** Karadeniz Teknik Univ. Jeoloji Miihendisligi Boliimii, TRABZON

0Z: Findik bitkilerinde Pb, Zn, Cu kirlenmesi kapsaminda incelenen bolgede (Trabzon-
Yomra) sahil yolu boyunca Eosen yash andezit-bazaltlardan olusan Kabakdy Formasyonu yer
almaktadir.

Cahsma kapsaminda; kayac (3 6rnek), toprak (60 Grnek) ve findik bitkisi (yaprak-30 ornek-,
kok-30 ornek-, meyve-15 6rnek-) Srneklenmistir. Ornek ahmu iki kez (findik olusumundan
once ve sonra), sahil yolundan i¢ kesimlere dogru (0 metre — 400 metre arasi) 4 farkli
lokasyonda yapilmistir. Toprak 6rneklemesi Ay ve B zonundan alinmistir.

Findik bitkisin iizerinde yetistigi topraklarda Pb, Zn, Cu kirlenmesi gozlenmemistir. Yaprak
Orneklerinde ise Pb, Zn, Cu kirliligi s6z konusu olmayip, Pb konsantrasyonu yola olan uzakliga
goére ani azalmalar gostermektedir. O metrede Pb konsantrasyonu (11,86 ppm) 100 m, 200 m,
400 m’ ye (3,23 ppm, 2,88 ppm, 3,03 ppm) gire daha yiiksek degerdedir. Yapraklardaki bu
kursun konsantrasyonu motorlu araglarin yakitlarina katilan kursun tetra etil ile alakalidir. Cu,
Zn findik kabugundan findik meyvesine gecerken, Pb findik kabugunda tutulmustur.

Findik kabugunda Cu, Zn, Pb konsantrasyon degerleri sirasiyla, 10,05 ppm, 14,51 ppm ve 0,40
ppm’dir. Findik meyvesinde ise Cu ve Zn konsantrasyon degerleri kabuga gore yaklagik iki kat
artmugtir. Ornegin findik kabugundaki Zn degeri 28,00 ppm’dir. Findigin meyvesinde lgiilen
Pb degeri ise 0,05 ppm’dir. Bu durum Pb’nin findik kabugunda tutuldugunu agiklamaktadir.
Dolayistyla findik meyvesi Pb kirlenmesinden etkilenmemistir.

Yaprak ve toprak orneklerinde en iyi korelasyon Cu-Zn arasinda gerceklesmistir (toprak
orneklerinde r=0,83 ve yaprak érneklerinde r=0,86). Dolayistyla toprak ve yaprak orneklerinin
analiz sonuglar birbirlerine gore uyumlujuk gosterir.

ABSRACT: Within the study area along Trabzon-Yomra transit road, which is examined for
Pb, Zn, Cu contamination on plant of hazelnut, andesite-basalt pyroclasts of Eocene aged
Kabakdy Formation occurs as basement rocks.

In this study, sampling was made using the media of rock (3 sample), soil (60 sample) and
plant of Corylus Avellena L. (leaf-30 sample-, root-30 sample-, hazelnut-15 sample-).
Sampling was applied twice one before development of hazelnut and the other after that) from
transit road to interior land 4 differ location (0 meter — 400 meter). Soil samples were
collected from Ay and B zone.

Within soil which hazelnut plants grew, Pb, Zn, cu contamination is not observed. Samples
taken from plant leaves does not show Zn, Cu contamination, but Pb concentration of samples
decrease abruptly according to distance from transit road. O meter (11,86 ppm) shows higher
concentration then 100 m, 200 m, and 400 m (3,23 ppm, 2,88 ppm, 3,03 ppm). Locally high Pb
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concentration of leaves of leaves samples is ascribed to lead tetra ethyl comes out from fuel
exhausted by vehicles operating over the road. Cu, Zn from shell of hazelnut to hazelnut but Pb
is absorbing on shell of hazelnut.

Concentration of Cu (10,05 ppm), Zn (14,51 ppm), Pb (0,40 ppm) are about in hard shell.
Concentration of Cu, Zn within the fruit part of hazelnut is increasing as much as twice. Such
as Zn were measured 28,00 ppm in hard shell. Measured Pb values in fruit of hazelnut are
about 0,05 ppm. This means that Pb is solely adsorbs on hard shell. Therefore fruit of hazelnut
did not effect from contamination at all.

The best correlation for samples of leaves, as it was on soil samples occurs Cu-Zn elements (at
soil r=0,83 and at leaf r= 0,86). Therefore analysis result of soil and leaf samples show
agreement.
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KESTANBOL PLUTONU’NUN (EZINE- CANAKKALE) DOGAL RADYOAKTIVITE
SEVIiYESi VE BUNUN CEVRESEL ONEMIi

Natural Radioactivity Level of the Kestanbol Pluton (Ezine- Canakkale ) and Its Environmental
Importance

Yiiksel ORGUN¥, Nesrin ALTINSOY**, Sabah Yilmaz SAHIN**%,
Yildirm GUNGOR*##%, Ali Haydar GULTEKIN*, Giirsel KARAHAN###5,
Nilgiin CELEBI ###+¥, Zekiye KARACIK¥, Fethi Ahmet GOKER*##+

*[stanbul Teknik Universitesi, Maden Fak., Jeoloji Miih. Bol. 34469-ISTANBUL
**[stanbul Teknik Universitesi, Enerji Enstitiisii, Ayazaga Kampusu, 34469-ISTANBUL
*%%fsranbul Universitesi, Miih. Fak.,Jeofizik Miih. Bol. Avedar-, ISTANBUL
w#%% fstanbul Universitesi, Miih. Fak.,Jeoloji Miih. Bol. Avedar-, ISTANBUL
*&%% Cekmece Niik. Aras.ve Egitim Mer., PO. Box 1, Atatiirk Hava Alani, 341 49-ISTANBUL

OZ: Calisma kapsaminda Kestanbol pliitonunun dogal radyoaktivite degerleri ve bunlarla ilgili
parametreler ele alinmustir. Calisma alanindaki baslica litolojik birimler, metamorfik kayagclar,
peridotitler, Kestanbol granitik pliitonu, asidik ve ortag bilesimli volkanik kayaclar, sedimanter
kayaclar ve allivyonlardir. Miyosen yashi Pliiton, Paleozoyik-?Permiyen yasli metamorfik
temel kayagclar icine yerlesmistir.

Calisma alanindaki dogal radyasyonun radyolojik tehlikesini degerlendirmek icin, kayaglarin
aktivite konsantrasyonlari, absorbanmis doz orani, radyum esdeger aktivitelerini (Ra.,) ve dis
ortam tehlike indeksi (H,) hesaplanmistir. Yiiksek aktivite konsantrasyonlari, pliitonun zengin
zirkon, allanit, apatit, torit, uranotorit gibi zengin radyojenik aksesuar mineral igeriginden
dolay: pliitonda ve esasen pliitondan kaynaklanan plaj kumlarinda saptanmistir. Pliiton igin
780, 2*Th ve “K’ 1n ortalama aktivite konsantrasyon degerleri sirasiyla 174.78, 204.69 ve
1171.95 Bq kg, plaj kumu ornekleri igin ise 290.36, 532.04 ve 1160.75 Bq kg!' dir. Bu
yiizden, Literatiirde verilen degerlerle karsilastirildiginda, Kestanbol pliitonunun U ve Th
acgisindan dikkat cekici oldugu goriiliir; ortalama U ve Th igerigi smrastyla 12.39 ve 53.39
ppm’dir.

Granit ve kum 6rnekler igin ortalama absorblannug doz orani sirasiyla 251.6 ve 527.92 nGyh'!
olarak hesaplanmustir. Bu degere bagh olarak da yillik efektif doz degerleri, UNSCEAR (2000)
tarafindan yayinlanan olan dis ortam yilhk doz limit degerinden (70 pSv yr ) yiiksek
¢ikmistir. Bu da bolgenin, ozellikle granitik plutonun ve bélgenin sahil kesiminin dogal
radyasyon degerlerinin yiiksek oldugunu gostermektedir.

Kestanbol pliitonu ve ¢evre kayaclari antik caglardan giiniimiize kadar yap1 malzemesi olarak
kullamlmistir. Bu yiizden orneklerin Ra.y ve H,, indeks degerleri hesaplanarak, radyasyon
tehlikesi agisindan 1rdelenml§t1r Buna gore pliitonun ve sahil kumlarinin Ra,, degerleri,

Onerilen maksimum 370 Bq ko degerinden, H,, degerleri ise (orta. 1.52) limit deger olan 1’

den yiiksek cikmistir. Bu da, bu malzemelerin, yapi malzemesi olarak kullanilmasinda ¢ok
dikkatli olmas:1 gerekliligini ortaya koymaktadir.

Calisma kapsaminda dogal radyoaktivite ve U-Th icerigi kapsaminda, yeralti sulart ile bir
akifer kaya olarak Kestanbol pliitonu arasinda giiglii bir iligki oldugu tammlanmistir.
Dolayisiyla, sularin toplam- a (orta. 0.037 Bq/l) ve U igerikleri (orta. 14 ppb) oldukca yiiksek
cikmustir,
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ABSTRACT: The present. study .summaries, the natural radioactivity data and related
parameters from the Kestanbol pluton and evaluate their environmental effect. In the study
area main lithologic -unites are metamorphic rocks, peridotite, Kestanbol granitic pluton,
acidic and intermediate volcanic rocks, sedimentary rocks and alluvium. The Miocene pluton is
emplaced into the regionally metamorphosed Paleozoic-? Permian basement rocks.

To assess the radiological hazard of the natural radioactivity, the radium equivalent activity
{Raeq), the absorbed dose rate and the external hazard index were calculated, and in situ
gamma dose rates were measured. The high activity concentrations were measured in the
pluton and sands which was originated mainly from the pluton, due to the presence of
radiogenic accessory minerals, zircon, allanite, monazite, thorite, uranothorite and apatite.
The average activity concentrations of 238U, 232Th and 40K are 174.78, 204.69 and 1171.95
Bg kg-1 for pluton and 290.36, 532.04 and 1160.75 Bq kg-1 for the sand samples, respectively.
Thus, when the U and Th values of the some of intrusion given in the literature are compared
to our results, it is clear that the Kestanbol pluton is remarkably high in Th and U. The
average contents of U and Th are 12.39 and 53.39 ppm for the granitic samples, respectively.

The average absorbed dose rate for the granitic and sand samples were calculated to be 251.6
and 527.92 nGy k', respectively. The maximum contribution to the total absorbed gamma dose
rate in air was due to the ***Th (52.3% for pluton and 67.1% for sands). The values of annual
effective dose rates are higher than the worldwide average (70 uSv yr 1) for outdoor annual
affective doses published in UNSCEAR (2000). These values show that the natural
radioactivity is quite high in the study area, especially around the pluton and coastal region.

The Kestanbol granitic rocks and surrounding volcanic rocks have been used in building
constructions from Classical Era to present. Thus, the rock and sand samples were evaluated
in terms of the radiation hazard by means of the radium-equivalent activity (Ra,,) and external
hazard index (H,). The Ra,, activities of the pluton and sands are higher than the
recommended maximum value of 370 Bq kg criterion limit of Ra,, activity for building
materials. In all of the granitic samples H,. value is higher than the unity with a mean of 1.52.
So, it is important to avoid the use of the pluton and especially beach sand in the construction
of dwellings

In terms of natural radioactivity and U-Th content, it was determined that there is very strong
relationship between the groundwater and the granitic rocks in the region. So, both gross-a
(aver. 0.037 Bg/l) and U content (aver. 14 ppb) of the waters are fairly high.

*Bu calisma TUBITAK-CAYDBAG tarafindan desteklenen ve halen ¢alismalary devam etmekte olan
104Y031 nolu projenin verilerinden hazwrlammgtir.
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BELEK YORESI (D ANTALYA) KUVATERNER FORAMINIFERLERI
Quaternary Foraminifera from the Belek Area (E Antalya)

Muhittin GORMUS#*, Seyda PARLAR**, Engin MERIC*** ve Omiir
CIMEN ####

*Siileyman Demirel Univ. Jeoloji Miihendisligi Boliimii, ISPARTA
** Selcuk Univ. Jeoloji Mithendisligi Boliimii, KONYA
*** Hijseyin Bey sok. No 15/4 Moda-Kadikoy/ISTANBUL
wx5% Siileyman Demirel Univ. Ingaat Miihendisligi Boliimii, ISPARTA

OZ: inceleme sahasi, Antalya iline baglt Belek ve gevresini kapsar. Kuvaterner’e ait yari
tutturulmusg veya tutturulmamis kirintils tortullardaki foraminifer igeriklerinin, ¢okel-organizma
iliskisinin ve ge¢mis jeolojik tarihinin belirlenebilmesi 6nemli konulardir. Bu ¢aligmada, Belek
(D Antalya) cevresindeki sahil kumlarinda gézlenen foraminifer icerikleri ve sayisal verilerinin
sunulmast amaglanmistir. Bu amag¢ dogrultusunda Belek sahasindaki ii¢ adet zemin
sondajindan elde edilen ornekler degerlendirilmistir. Bentik, planktik foraminiferlerin
dagilimlari, bolluklari, oranlart incelenerek c¢esitlenme ve fauna toplulukiart iizerinde
durulmustur. Ayrica, foraminifer cins ve tiirlerinin yogunluklan ile ilgili sayisal veriler
kullanilarak palaeoekolojik yorumlar gergeklestirilmigtir. Plaj kumlarinda textularid, haurinid
ve rotalid foraminifer gruplarina ait ¢ok sayida foraminifer cinsi ve tiirii tanimlanmigtir.
Foraminifer bolluk ve topluluklarinda gozlenen farkliliklar ile sayisal veriler deniz seviyesinde
degisimlerin gerceklestigini gostermektedir. Alttaki seviyelerde ¢ogunlukla acik denizlere ait
foraminiferler, liste dogru ise daha s1§ ortamu isaret eden foraminiferler gézlenmektedir. Deniz
seviyesindeki degisim nedenleri de bu calismada tartisilmistir.

Anahtar Kelimeler: Belek, foraminifer, Kuvaterner.

ABSTRACT: The investigation area covers the Belek and its surrounding areas located at E
Antalya. The determinations of the foraminifers’ contents in unchosive and poorly chosive
sediments of the Quaternary, the relationship between sediment and organism, and the past
geological history are important subjects. In this work, the aim is to present contents and
numerical data of the foraminifera from shore sands of the Belek (E Antalya) and its
surroundings. For the purpose, the samples of three grounds drilling in Belek area have been
evaluated. The distribution, abundance, proportions of the benthic and planktic foraminifera,
the diversity and fauna assemblages have been taken into consideration for paleoecological
interpretations. Besides, the interpretations have also been based on quantitative data about
dominance of the genus and species of foraminifera. In the shore sands, a numerous genus and
species of textularid, haurinid and rotalid foraminifera were determined. The differences in
abundance and assemblages and obtained numerical data indicate the alterations of the sea
level. While open sea foraminifera are dominant in the lower units, shallower foraminifera are
dominant at the upper part. Reasons of the sea level change are also under discussion in this
study.

Key Words: Belek, foraminifera, Quaternary.
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NEVSEHIR TUZKOY YORESINDEKI ZEOLITLERIN INSAN SAGLIGI'
UZERINDEKI OLUMSUZ ETKIiLERI ‘

The Impacts of Erionites (Zeolite Mineral) of Nevsehir-Tuzkdy Human Health
Eyyiip OZBEK*, Mustafa ALBAYRAK?* ve Hasan YILDIZ**

*MTA Genel Miid. MAT Dairesi Bsk., ANKARA,
**MTA Dogu Akdeniz Bolge Miidiirliigii, ADANA

0Z: Bu calismada Tuzkdy (Nevsehir) yoresindeki eriyonit minerallerinin insan saghg
tizerindeki olumsuz etkileri incelenmis ve eldeki verilerle tartigilmigtir.

Eriyonit mineralinin ¢ok ince ignemsi yapida olmast nedeniyle solunum yoluyla akcigerlere
yerlestigi ve zaman igerisinde bir kanser tiirii olan malign mezotelyoma hastaliina yol actigi
bilinmektedir. ’

Tuzkdy yoresinden mineralojik caligmalara yonelik olarak zeolit ornekleri derlenmistir.
Calismalarda bolgeden derlenen Orneklerin XRD, SEM+EDS calismalart yapilmistir. Bu
orneklerin analizleri sonucu zeolit minerallerinin erionit ve sabazit minerallerinden olustugu
gozlenmigtir. ‘

Tuzkdy’deki kansere bagh 6liim vakalarmin ¢ofu malign mezotelyoma’ya bagh olarak
gergeklesmektedir, Konuyla ilgili olarak ayrica bir anket ¢alismas gergeklestiritmistir.

Anahtar Kelimeler: Malign mezotelyoma, Tuzkéoy, eriyonit

ABSTRACT: The negative health impacts due to erionit, were analyzed and discussed in this
study.

The erionite has been well known of being carcinogenic due to its very thin and needle-like
structure which can be inhaled and settled in the lungs and therefore resulted in malign
mesothelioma.

Zeolite samples were collected for mineralogically studies from Tuzkdy region. In this study for
this samples were analyzed XRD and SEM+EDS. The result of zeolite analyses mostly
consisted of erionite and chabazite minerals.

Due to cancer incidents in Tuzkoy district, which were mostly resulted in death. The
questionnarre has also been conducted additionally.

Key Words: Malign mesothelioma, Tuzkoy, erionite
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SULARA BAGLI UZUN DONEM ARSENIK MARUZIYETININ INSAN SAGLIGI
UZERINE ETKISi

The Effect of Chronic Arsenic Exposure by Water on Human Health

*Ahmet YILDIZ, **M.Tahir NALBANTCILAR, **Fetullah ARIK ve
*Serdar BICEROGLU

) *Gazi Hastanesi Kardiyoloji Boliimii, [ZMIR, drayildiz@yahoo.com,
** Selcuk Universitesi Miihendislik Mimarlik Fakiiltesi Jeoloji Miihendisligi Boliimii, KONYA
tahirl 11 @hotmail.com, fetullah42 @hotmail.com

OZ: Bu calismada Dulkadir (Tavsanii-Kiitahya) bolgesindeki epitermal maden yataklarina
bagh olarak yerlesen ve sularda EPA ile WHO i¢me suyu standartlarinin iizerinde oldugu tespit
edilen arseni8in, yoredeki halk sagligina etkilerinin tibbi jeolojik yontemlerle aragtirilmasi
hedeflenmistir.

Dulkadir K6yii’nde arsenikge zengin sulart igme suyu olarak kullanan erigkin 20 olgu (Grup A)
ve igme sulari arsenikge fakir kontrol grubundaki eriskin 20 (Grup B) hastanin cilt, nérolojik,
kardiyovaskiiler sistem muayeneleri ve laboratuvar tetkikleri yaptlmistir.

Grup A daki hastalarin aile oykiilerinde ani 6liim sikligi, grup B deki yore halkina gore daha
fazladir, Grup A’da yas ortalamast erigkin yas grubunda 34 iken, Grup B’deki yo6re halkinin
eriskin yas ortalamasi 45°’tir. Demografik ozellikler agisindan fark goriillmeyen gruplardan
Grup A’da dermatolojik ve solunum sistemi hastaliklar1 daha fazia olmasina ragmen, bu fark
istatistiksel agtdan anlamh degildir. Her iki grup arasinda kardiyovaskiiler sistem muayeneleri
arasinda fark olmamasina ragmen hastalarin EKG’lerine bakildiginda Grup A’da OTc ve QTcd
degerlerinin (380249 ve 75+15 msn) Grup B’ye (351£37 ve 28+10 msn) gore oldukca yiiksek
olmasi bu gruptaki ani OSlimlerin kardiyovaskiiler aritmitere bagli olabilecegini
diisindtirmektedir.

Sonug olarak, arsenik¢e zengin sulardan igme ve kullanma suyu olarak faydalanan insanlar
yasamsal risk altindadir ve yore halkinin bu sular1 kullanmalari engellenmelidir.

Anahtar Kelimeler: Arsenik, su, ani 6liim, Tibbi jeoloji, Kiitahya

ABSTRACT: We investigated the effect of arsenic exposure by water on human health in a
specific region. In Dulkadir village of Kiitahya, it is known that there is high level of arsenic in
drinking water due to epithermal mine. In this region the arsenic level is higher than WHO and
US EPA drinking water guideline.

20 patients who drink water contain in high level arsenic selected to be group A, and 20
patients who drink water containing in very low level arsenic, to be group B. It was
investigated the difference between two groups in point of dermatological, neurclogical,
cardiovascular findings and laboratory findings.

The average age was 34 years in group A and 45 in group B. The incidence of sudden death
was higher in group A than Group B. Dermatological and respiratory illness were higher in
group A than group B, but difference between these groups is statistically not significant.
Otherwise, although there is no difference between two groups in point of cardiovascular
findings, in group A, QTc and QTcd values (380449 and 75+15 msn) are higher than group B
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(351437 and 28+10 msn). So, in group A, sudden death events may be related to longer -QTc
and QTcd times.

Consequently, the people benefit the arsenic rich waters for drinking and usage water are
under health risk and must forbid using these waters.

Key words: Arsenic, water, sudden death, medical geology, Kiitahyva
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BIR MESLEKI HASTALIK: SILIKOZIS
One Occupational Disease: Silicosis
Canan ONER ve Can ONER

Dikmen cad. 205/30 Dikinen/ANKARA, canan_oner@yahoo.com, trcanoner@yahoo.com

O7: Etkeni kristalize silis olan Silikosiz, korunulmasi miimkiin ve en sik goriilen bir mesleki
akciger hastahi@idir. Bu meslek alanlani arasinda, 6zellikle kristalize silise maruz kalinan
madencilik, tiinelcilik, patlatma, ingaat isleri, seramik isleri, ¢cimento sanayi ve sinirlt oranda
dig laboratuvarlarim saymak miimkiindiir. Bunlar arasinda bu hastaligin en sik gorildiigii alan
madenciliktir.

Ote yandan etkin bir tedavisinin olmamas1 ve silika igerikli tozun solunum yoluyla maruziyeti
sonrasinda dahi 6liimle sonuglanabilir olmasy, silikozisin meslek hastaliklar: iginde nemli bir
yer edinmesini saglamistir, Ulkemizde yapilan degisik galigmalarda silika etkilesim oldugu
degisik is kollarinda silikozis goriilme sikhginin %6 ile %36.3 arasinda degistigi bildirilmistir.
Bu ¢alismada Ankara’da faaliyet gosteren tag ocaklarinda calisan 43 isci ile yiiz yiize goriiserek
bunlarin silikozis agisindan riskleri ve klinik bulgular1 daha once olugturulmus bir anket
yardimm ile arasgtirilmigtir. Calisma sonucunun daha iyi degerlendirilmesi icin benzer yas
grubunda olup silika maruziyeti olmayan bir kontrol grubu ile ktyaslanmistir. Caligma
sonucunda iscilerdeki 6ksiiriik ve balgam ctkarma oraninin, kontrol grubuna gbre anlamli
derecede yiiksek oldufu gozlenmistic (P<0.05). Nefes darligi semptomu tek basina ele
alindiinda, sigara kullanan ve uzun zaman ¢aligma hikiyesi olan iscilerde daha yiiksek olarak
bulunmustur (P<0.05). Sonug olarak tag ocagi is kolu silikozis agisindan riskli bir is kolu olup,
calisma yilt ve etkilesim siddeti artikca silikozis semptomlarinda artma gozlenmektedir.

ABSTRACT: Silicosis is commonly an occupational lung disease, but it can be defended
oneself from that. In generally, silicosis associated with occupations such as mining, cement
industry, ceramics, blasting, tunneling and etc. The mining industry is the most known among
these.

There is no effective treatment of silicosis, otherwise the inhalation of silica crystals may be
end with death, so silicosis take place an important role in occupational diseases. Severally
studies were shown that frequency of silicosis varies from 6% to 36.3% in different
professional areas, in our countries.

In this study, 43 people working in quarries are examined and their risk for silicosis and
clinical signs are searched. At the end of the study these results are compared with the results
of similar control group.

As a result the cough and sputum amount was statistically high in control group (p<0.05). The
respiratory distress alone higher in workers smoked,” and worked longer in stone industry
(p<0.05). In conclusion quarries have high risky factor for silicosis, and risk of occupational
disease increases linearly with exposure time.
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VAN GOLU KB-GD KESIMLERININ SENOZOYIK STRATIGRAFiSi
Cenozoic Stratigraphy of NW-SE Districts of Lake Van

Cetin YESILOVA*, Tiirker YAKUPOCLU:*, Pelin GUNGOR YESILOVA* ve
Ozkan AYGUN#**

*Yiiziincii Yil Universitesi, Jeoloji Miihendisligi Boliimii, 65080, VAN
#% Viiziincii Yil Universitesi, Fen Bilimleri Enstitiisii, 65080, VAN

OZ: Bu calisma, Ahlat-Adilcevaz ilgeleri (Van Golii kuzeyi) ile Ermigler Koyii ve cevresinin
(Van Goli dogusu) geg Kretase sonrast stratigrafik ve sedimantolojik verilerini agiklar.

Ahlat-Adilcevaz bélgesinde yiizlek veren kayaclar; (A)Miyosen Oncesi, (B)Miyosen ve (C)
Miyosen sonrast yash olmak ii¢ grupta incelenebilir: (A) Geg Kretase yaslt Ahlat-Adilcevaz
kompleksi ve bunlart uyumsuz olarak orten, Eosen-Oligosen yagh Ahlat konglomerasi, (B)
Erken Miyosen yagh Adilcevaz kiregtasi, bu kiregtasini uyumsuz olarak orten Orta-Geg
Miyosen yash Aktas konglomerast ve bu konglomeralar ile yanal-diisey gegisli olan Develik
formasyonu; (C) Pliyosen yash golsel Cukurtarla kiregtagi, Travertenler ve Volkanitler ile
Pleyistosen yasht Van Golii formasyonu. Ug grubun da birbirleriyle stratigrafik iligkisi
uyumsuzdur.

Ermigler koyili ve civarinda tabanda serpantinit, radyolarit, peridodit, seyl ve kiregtasi
olistolitlerinden olugan Ge¢ Kretase yasli Ofiyolit karmasit yer alir. Geg Oligosen-Erken
Miyosen yash camurtagi, kumtag, silttagi ve kiregtasi ardalanmasindan olusan Van formasyonu
Ofiyolit karmasigini uyumsuz olarak iistler. Ge¢ Miyosen yashi Kurtdeligi formasyonu;
Pliyosen yagh agarti formasyonu, karasal Araplar bazalti ve bu bazaltlar iizerleyen,
piroklastiklerden olugan Ermigler formasyonu tiim bu birimleri uyumsuz olarak drtmektedir.
Pliyo — Kuvaterner yaslt gol ve akarsu ¢okelleri ise diger birimleri uyumsuz olarak istler.

Bulgularimiza gére; Geg Oligosen’den Erken Miyosen sonuna kadar Van Golii kuzeyi ve
dogusu sular altundadir. Erken Miyosen basinda Ahlat-Adilcevaz bdlgesi su altindayken Van
Golii giineydogusunda sularin ¢ekilmeye bagladigy goriliir. Orta Miyosen® de, Van Gélii
glineydogusunda tamamen karasal kogullarin hiikiim siirdiig, kuzeybati kesiminin bir kisminin
ise sular altinda oldugu anlagilmaktadir. Ust Miyosen’de bélgede deniz tamamen gekilmis, bazi
gukurluklarda kalan sular ise goller olugturmustur. Bu donemde, aym zamanda, K-G yénlii
stkistirma kuvvetleriyle fay ve agilma catlaklar1 geligmistir.

Miyosen sonunda bolgede deniz tamamen c¢ekilmis ve volkanik etkinlik baglamugtir.
Bulgularimiza gore sularin ¢ekilme yonii kuzeye dogrudur.

Anahtar Kelimeler: Van Goli, Miyosen, Denizel ¢okeller, Golsel gokeller

ABSTRACT: This study explains the stratigraphic and sedimentologic data of Ahlat-Adilcevaz
district (N of Lake Van) and Ermigler village and its vicinity (E of Lake Van) after Late
Cretaceous.

The rocks outcrop in the Ahlat-Adilcevaz district was investigated as three groups: (A) Pre-
Miocene, (B) Miocene (C) Post-Miocene. (A) The Pre-Miocene rocks consist of Late
Cretaceous Ahlat-Adilcevaz complex and Eocene-Oligocene Ahlat conglomerate that lies the
complex unconformably. (B) Miocene rocks consist of Early Miocene aged Adilcevaz
limestone, Aktas conglomerate which lays the limestones unconformably and Develik
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Sormation which transits to conglomerates vertically and laterally. (C) Post Miocene rocks dre
Pliocene aged lacustrine Cukurtarla limestone, Pleistocene travertine and volcanites,
Pleistocene aged Lake Van formation that lays all units unconformably. Each rock group lies
the older one unconformably.

Late Cretaceous aged Ophiolite Melange including serpantinite, radyolarite, peridotite, shale
and limestone olistolites outcrop in base around Ermigler village. Late Oligocene — Early
Miocene aged Van formation that bears mudstone, sandstone, siltstone and limestone lies the
melange unconformably. Late Miocene aged Kurtdeligi formation; Pliocene aged Agarti
formation, terrestrial Araplar Basalt and Ermisler formation consist of pyroclastic material lie
all units unconformably. Plio-Quaternary fluvial and lacustrine deposits lay the other units
unconformably.

According to findings; north and east of Lake Van were under water from Late Oligocene to
Early Miocene. Ahlat-Adilcevaz region was still under water while a regression occurred in
southeast of Lake Van during Early Miocene. The southeast of Lake Van was wholly land while
northwest district was partially under water during Middle Miocene. The sea was regressed
during Late Miocene, and same hollows were filled with water and lakes were formed.
Faulting and cracking were also developed because of N-S compression acting the region
during same time interval.

The sea regressed totally from region at Late Miocene and the volcanism affected the region
after that time. According to our findings, direction of regression is to north..

Key Word: Lake Van, Miocene, Marine sediments, Lacustrine sediments.
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JEOLOJIK HARITALAMA CALISMALARINDA TABLET PC TABANLI COGRAFI
BILGI SISTEMi UYGULAMALARI

Tablet-PC Based Geographical Information System Applications in Geological Field Mapping
Cengiz T. VUR

Tiirkiye Petrolleri A.O. Arama Daire Bagkanligi, ANKARA, cvur@tpao.gov.tr

OZ: Giiniimiizde bilgisayar ve bilgisayar uygulamalari bilim adamlarinin caligmalarinin vaz
gecilmez birer parcast olmus ve tiim branglarda belirli amaglardaki uygulamalan ile
gerekliliklerini ispatlamuistir. Cografi bilgi sistemleri (CBS) teknikleri ise, bilgisayar
teknolojileri ve programlama dillerindeki hizli gelismeler ile kendisine hem enddistriyel hem de
bilimsel alanlarda uygulama alani bulmustur. Son yillarda CBS yazilimlar1 hem biiro hem de
arazi sartlarinda yerbilimciler i¢in gerekli temel haritalama uygulamalarinda vaz gegilmez bir
yontem haline gelmistir. Dijital jeolojik haritalama uygulamalarindaki amag, klasik olarak
kalem ve ka@it harita kullanilarak yapilan tim haritalama islemlerinin araziye dayanikli bir
tablet PC, GPS ve CBS yazilimlart ile hizli, giivenilir bir sekilde yapilmasidir. Bu makalede
gosterilen uygulamalar Tiirkiye Petrolleri A.O. (TPAO) Arama Daire Bagkanlig: Saha jeolojisi
ekiplerince son yillarda uygulanmaya baglanmugtir. Uygulamalarda ArcView 9.1 CBS
yazilimlari, arazi sartlarina dayamumlt Panasonic tablet PC’ler ve Macellan Maridian marka
GPS’ler kullamlmaktadir. Bu uygulamalarda gerek TPAO’un yurt iginde gegmiste haritalanmis
ve daha sonra kagit kopyalardan dijital hale getirilmis jeoloji verilerinin giincellenmesi
islemleri gerceklestirilmis gerekse de jeolojik haritalart hazttlanmamus yeni alanlarin jeolojik
haritalarinin iiretilmesi saglanmistir. Dijital jeolojik uygulamalarda veri iretimi, gelistirilen
ESRI Personel geodatabase kalibi ile Tiirkiye Petrolleri saha ekiplerince kullanilan klasik
haritalama yoOntemlerindeki jeolojik haritalama kurallart dikkate alinarak yapilmmgtir.
Uygulamalarda althik olarak tarannmug ve koordinata baglanmis raster jeolojik haritalar diginda,
uydu goriintiileri, hava fotograflart ve diger cografik CBS altlik verileri kullanilmistir. CBS
teknikleri ve ESRI personel geodatabase kalibi yardimu ile iiretilen veriler Ankara’daki merkez
teskilata degisik teknolojik yontemler ile gonderilmis ve yetkili bir komitelerden onay aldiktan
sonra jeolojik veri tabanina eklenmesi veya mevcut verilerin giincellenmesi saglanmustir.

Anahtar Kelimeler: Tablet PC, CBS, Jeoloji, Haritalama

ABSTRACT: In recent years, computers and computer applications became indispensable
part of many scientific studies by providing fast and efficient solutions to various problems.
Particularly recent developments in the compiter technologies and programming languages,
gave momentum to different application of Geographical Information System (GIS) software
which are widely used for both industrial and scientific purposes. Nowadays, GIS based
software are commonly utilized within mapping applications and become a unique tool to be
used not only in office but also in field studies by many geoscientists. The purpose of digital
geological mapping applications in the field studies is to create comprehensive, rapid and
reliable geological maps using rugged tablet PCs, GPSs, and eligible GIS software instead of
using conventional mapping methods. Digital mapping techniques discussed in this article has
been recently executed by field geoscientists of the Tiirkiye Petrolleri A.O. (TPAO) Exploration
Group. Digital mapping applications are performed by ArcView 9.1 GIS software, rugged
Panasonic Tablet PCs and Magellan Meridian GPSs. Digital mapping techniques applied with
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either scanned or geographically registered existing geological images which were mapped by
conventional techniques or new study areas which have not been mapped. In data production
via digital geological field mapping applications, the classical geological mapping rules of
TPAO have been applied. Satellite images, aerial photos and other GIS data have been used
except the existing scanned and geographically registered geological images. Digital maps
produced have been delivered to head office in Ankara by available data transfer methods.
Thus, new field data is implanted into the existing digital geological database properly after
approved of an authorized geological committee.

Key Words: Tablet PC, GIS, Geology, Mapping
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FOTOCRA“FLARLA KIRKA (ESKIiSEHIR) BIGADIC (BALIKESIR) VE EMET
(KUTAHYA) BOR YATAKLARININ BELIRTKEN BIiTKILERI

Indicator Plants of Kirka (Eskisehir) Bigadic (Balikesir) and Emet (Kiitahya) Borate Mines
with Photos

Semiha ZORLU*, Zeynep OZDEMIR** ve Mustafa AKYILDIZ*

#Cukurova Universitesi Jeoloji Miihendisligi Boliimii, ADANA
**Mersin Universitesi Jeoloji Miihendisligi Boliimii, MERSIN

0Z: Kimya sanayinden uzay teknolojisine kadar ¢ok genis alanlarda kullamlan B, aym
zamanda bitkilerin gehslmx icinde gerekli besin elementlerinden biridir. Normal kosullarda
bitkiler 25-100 pgg™ (ugg™ = = milyonda bir) B icerirler. Bor toksisitesi diger pek cok elementin
toksisitesinden daha onemlidir. Ciinkii bitkiler i¢in yeterli ve gerekli B miktari ile zararlt olacak
toksik seviye arasindaki fark gok azdir. Toprakta bitkilerce alinabilir B miktar1 1 ugg” den
diigiik ise B noksanhg 5 pgg’ "den yiiksek ise B fazlalif1 s6z konusu olabilmekte ve toksisite
bitkilerde fizyolojik ve morfolojik degisiklikler yaratmasinin yani sira bitkilerin 6lmesine de
sebep olmaktadir,

Kirka bagta olmak iizere Bigadi¢ ve Emet Bor yataklari gevresinde dogal olarak yetisen
Gypsophila perfoliata L., Pinus nigra Arn, Chrysopogon gryllus (L.) Trin, Juniperus
oxicedrus L. Subsp, Juniperus foetidissima Willd., Apera intermedia Hackel, Quercus trojana
P.B. Webb, Puccinellia intermedia (Schur) Janchen, Alyssum sibiricum Willd, Genista aucheri
Boiss. Euphorbia hirsuta bitki tiirlerinin igerdigi B, Sr ve Li konsantrasyonlar1 incelenerek bu
elementlerin, belirtgen bitkilerinin, gbzlemsel ve anomali degerleri tartigilmistir.

ABSTRACT: Boron is widely uised in many areas from chemical industry to space technology,
and at the same ttme it is one of the nutritient elements necessary for plant growing. The plants
include 25-100 pgg™ (ugg™ = per million) B under normal conditions. Borate toxicity is more
important than that of other elements. Because the difference between the harmful toxicity level
and the sufficient and required borate quantity for plants is very small. If the B quantity, which
can be taken from the soil by plants, is lower than the 1 ugg'l, boron deficiency will occur,
while if this quantity is higher than 5 ugg’l, boron excess takes place. Toxicity causes
physiological and morphologic changes in plants as well causing their death.

B, Sr and Li concentrations of the Gypsophila perfoliata L., Pinus nigra Arn, Chrysopogon
gryllus (L.) Trin.,, Juniperus oxicedrus L. Subsp, Juniperus foetidissima Willd., Apera
intermedia Hackel, Quercus trojana P.B. Webb, Puccinellia intermedia (Schur) Janchen,
Alyssum sibiricum Willd, Genista aucheri Boiss. Euphorbia hirsuta, which grow naturally
mainly around Kirka, Bigadic and Emet Borate Mines, were examined, and the observative
and anomaly values of these elements and indicator plants were discussed.
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YiL

CAKMAK-KORUK (ELAZIG) CEVRESINDEKI SKARN KAYACLARI VE FE-
MINERALIZASYONU

Skarn Rocks around of Cakmak-Koruk (Elazig) Area and Iron Mineralization
Melek URAL ve Sevean KURUM
Firat iiniversitesi, Mithendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii, ELAZIG

OZ: Elazig’in yaklasik 25 km kuzeybatisinda, Cakmak ve Koruk koyleri arasinda yer alan
calisma alani, bolgesel anlamda kuzeyde Keban ve Malatya Metamorfitleri’nden meydana
gelen Anadolu levhasi ile gilineyde Arabistan levhast arasinda yer almakta ve Dogu Toros
bolgesinin jeodinamik evrimini yansitmada onemli bir rol oynamaktadir. Inceleme alani
yashdan gence dogru Permo-Triyas yagh Keban Metamorfitleri, Ust Kretase yashi Elazig
Magmatitleri, Orta Paleosen-Alt Eosen yash Seske Formasyonu, Orta Eosen-Ust Oligosen yash
Kirkgecit Formasyonu ile Ust Miyosen-Alt Pliyosen yash Karabakir Formasyonundan
olusmaktadir.

Calismanin konusunu olusturan metazomatik kayaclar ve buna bagh olarak Fe-mineralleri
zenginlegsmesini olusturan birimlerden biri olan Keban Metamorfitleri, cogunlukla karbonat ve
pelitik kokenli olup, Jura-Alt Kretase’de yesil sist fasiyesinin diigiik basing ve sicaklik
kosullarinda, metamorfize olmustur. Ancak calisma alanimn bazit kesimlerinde yer alan
ortoamfibolitlerin varlifi metamorfizma derecesinin amfibolit fasiyesine kadar ¢iktigina isaret
etmektedir. Elazig Magmatitleri ise calisma bdlgesinde; gabro, diyorit, kuvars diyorit, alkali
granit, granit, granodiyorit ve tonalit gibi derinlik; mikrogranit, mikrodiyorit, mikrogabro,
diyabaz ve ¢ogunlukla tonalit ve diyoritleri kesen aplit ve lamprofirler gibi yan derinlik; bazalt,
dasit, riyolit, latit ve kuvars latit gibi gesitli bilesimdeki ylizey kayaglarindan olugmaktadir.

nceleme alaninda birbirine yakin dért farkli zonda Elazig Magmatitleri ile Keban
Metamorfitleri arasindaki kontakt zonu boyunca gelisen endoskarn ve ekzoskarn olusumlari
mevcuttur. Yapilan mineralojik ve petrografik caligmalar bu zonlardaki kontak metazomatik
kayaclarin; epidot skarn, granat skarn, granat-piroksen skarn, piroksen skarn, piroksen-epidot
skarn, olivin-piroksen skarn, tremolit/aktinolit skarn gibi kayaclardan olustuklarim
gostermektedir. Bu kayaclar, Ust Kretase sonunda Keban Metamorfitleri igerisine sokulum
yapan diyorit, granit ve gabro bilesimli magmatik kayaclarin dokanaklarinda ve genellikle
hornblend-hornfels fasiyesinde olusmustur. Ancak bu zonlar boyunca yer yer granat ve
piroksen minerallerinin gézlenmesi, ilerleyen metazomatizma kosullarinda piroksen-hornfels
fasiyesine kadar ¢cikildigina da isaret etmektedir. Metazomatik kayaglardan alinan Srneklerde
yaptirilan mineral analiz sonuglari, granatlarin grossular/andradit bilesimli, piroksenlerin;
diyopsit, hedenberjit, enstatit, hipersten, jadeyit ve pijonit bilesimli, amfibollerin ise hornblend,
tremolit/aktinolit, arfvedsonit, riebekit, magnesioriebekit, hastingsit ve johansenit bilesilmli
olduklarini g6stermistir, Ayrica bu minerallerden baska plajiyoklaz, kordiyerit, skapolit,
biyotit, spinel, heulandit, epidot, klorit, kuvars ve titanit gibi pek ¢ok mineral de saptanmustir.
Cevher mineraleri ise manyetit, hematit, pirit, kalkopirit, spekiilarit, limonit, ilmenit, pirotin ve
kovellin/kalkozin gibi Fe-minerallerinden olugmaktadir.

Magmatik kayaclarda yapilan tiim kaya¢ analiz sonuglari, bunlarin diigiik K’'lu sub alkalin
(toleyitik+kalkalkalin) ve yay granitoidi 6zelliginde olduklarini gostermistir.Bu kayaglardan
asidik bilesimli olanlarin peraliimin 6zellikte olmasina karsin daha bazik kayaglar metallimin
ozellik gostermektedir.
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Anahtar Kelimeler: Elaz13, Cakmak-Koruk, metazomatik kayaclar, Fe-mineralizasyonu

ABSTRACT: The research area is situated 25 km to the northwest of Elazig. The study area
located between the Anatolian plate, which is made up of Keban and Malatya Metamorphits in
the region, to the north and Arabian Plate to the south, and plays an important role in the
geodynamic evolution of Eastern Taurus region. The rock units of the study area in ascending
order are, Permo-Triassic Keban Metamorphics, Upper Cretaceous Elazig Magmatites,
Middle Eocene-Upper Oligocene Kirkgegit Formation, Upper Miocene-Lower Pliocene
Karabakiwr Formation and Quaternary-Alluvion.

Keban Metamorphics are mostly carbonate and pelitic in origin and were metamorphised in
the low P/T subfacies of the green schist facies during Jurassic-Lower Cretaceous. The
metasomatic rocks which are the subject of the study contains the Fe mineralization. However,
the existence of orthoamphibolites in some parts of the study area indicates that the degree of
the metamorphism extends to amphibolites facies.

In the study area Elazig Magmatics contains plutonic rocks such as gabbro, diorite, tonalite,
granite and granodiorite; subvolcanic rocks such as microgranite, microdiorite, microgabbro,
diabase and, aplite and lamprophyr which cut the diorites and tonalities; volcanic rocks such
as basalt, dacite, rhyolite, latite and quartz latite.

In four different but closely spaced zones, there are endoskarn and exoskarn formations along
the contact zone between Elazug Magmatics and Keban Metamorphites in the study area.
Mineralogical and petrograpfic studies indicate that this contact metasomatic rocks consist of
epidote skarn, garnet skarn, garnet pyroxene skarn, pyroxene skarn, pyroxene epidote skarn,
olivine pyroxene skarn and tremolite-actinolite skarn. These rocks were formed along the
contact zones of plutonic rocks such as diorite, granite and gabbro which intrude in to Keban
Metamorphites in the end Upper Cretaceous, and generally formed in the hornblende-hornfels
facies. However, the presence of garnet and pyroxene minerals in these zones indicates that the
degree of metamorphism reached until pyroxene hornblende facies in the progressive
metasomatism conditions. Mineral analyses results of the samples taken from the metasomatic
rocks indicate that garnets are grossular/andradite; pyroxenes are diopsite, hedenbergite,
enstatite, hypersthene, jadeite and pigeonite in composition, amphibolites are hornblendite,
tremolite/actinolite, arfvedsonite, riebeckite, magnesioriebeckite, hastingsite and johannsenite
in composition. Besides, minerals such as plagioclase, cordierite, scapolite, biotite, spinel,
heulandite, epidote, chlorite, quartz and titanite are determined. Ore minerals are Fe minerals
such as magnetite, hematite, pyrite, chalcophrite, specularite, limonite, ilmenite, pyrrhotine
and covelline/chalcosine.

The whole rock geochemical analyses of the magmatic rocks indicate that those are low-K
subalkaline rocks (tholeiitic+calc-alkaline) ve arc granitoids. Although the acidic composition
possesing ones of these rocks are peraluminous, the basic ones are metaluminous.

Key words: Elaug, Cakmak-Koruk, metasomatic rocks, Fe-mineralization
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KOLUZ UYESI (ERMISLER GUNEYI) STRATIGRAFISI VE SEDIMANTOLOJiSI
Stratigraphy and Sedimentology of Koluz Member (South Of Ermisler)
Pelin GUNGOR YESILOVA*, Cetin YESILOVA* ve Yahya CIFTCI**

* Yiiziincii Yil Universitesi, Jeoloji Mithendisligi Boliimii, 65080, VAN
** MTA Genel Miidiirliigii Jeofizik Ettitler Dairesi, ANKARA

0Z: Bu galigma, Van Golii dogusu Ermisler Kéyii’niin giiney kesimlerinde yiizeylenen Ust
Miyosen yash Kurtdeligi Formasyonu Koluz Uyesi jipslerinin, sedimantolojik ve petrografik
ozelliklerine gore ¢okelme ortamlarini belirlemek ve olusum kogullarini agikhiga kavusturmak
i¢in yapilmasgtir.

Calisma alaninda serpantinit, radyolarit, peridodit, seyl ve kirectast olistolitlerinden olugan Ust
Kratese yash ofiyolit karisigt; Ust Oligosen-Alt Miyosen yaslt camurtasi, kumtagi, silttagi ve
kirectas: ardalanmasindan olusan Van Formasyonu; Ust Miyosen yaslt Kurtdeligi Formasyonu;
Pliyosen yasli Agarti formasyonu ve bununla es yash karasal Araplar Bazalti bulunmaktadir.
Pliyosen’de gelisen volkanizmanin piroklastik iiriinlerinden olusan Ermisler formasyonu tiim
bu birimleri uyumsuz olarak ortmektedir. Pliyo — Kuvaterner yagh g6l ve akarsu ¢okelleri ise
g6l kiyr seridi ve akarsu tabanlarini 6rtmektedir, Inceleme alaninda yer alan giincel aliivyal-
delta ¢okelleri digindaki tiim birimlerin dokanak iligkileri tektoniktir.

Kurtdeligi Formasyonu konglomeralari ile yanal diisey gecisli olarak izlenen Koluz iiyesi jips
olusumlari, yapilan arazi ve laboratuar ¢aligmalart sonucunda dort farkli fasiyese ayriimistir.
Bunlar; masif jipsler, lifsi-isinsal jipsler, serbest biiylimeli jipsler ve kirintilt bireysel jipslerdir.
Genel olarak ikincil jips dokusu gosteren, diizensiz ve karmasik bir morfoloji sunan bu
fasiyesler; sedimantasyonla es zamanli tektonizma ve iklimsel degisimler gibi cesitli
etmenlerin denetiminde gelismis golsel sabka ortaminin tipik dzelliklerini yansitirlar.

Calisma alanindaki bu alt fasiyeslerin ince kesit incelemelerinde porfiroblast, alabastin,
kataklastik tiirli evaporitik dokularin egemen oldugu gozlenmistir. Mikro nodiillerin
izlenebildigi ve seyrek olan kiigiik anhidrit kalintilarinin segilebildigi bu tip dokular jipslerin
ikincil olarak olustuklarimi gostermistir. Ayrica bu dokulardaki mikrokristalen, yari 6zsekilli
tabuler, prizmatik c¢ubuksu yapili jips kristallerinin optik Ozellikleri karakteristik olarak
gozlenmektedir.

Yapilan ¢aligmalar sonucunda bolgede yiizeyleyen Pliyosen Oncesi kayaclarin ofiyolit
bindirmeleri ve volkanik faaliyetier nedeniyle ilksel yapuarini tiimiiyle kaybettikleri
gdzlenmigtir. Calisma alanindaki jipsler de tamamen ilksel konumlarim kaybetmisler ve
kataklastik bir yap1 kazanmuslardir. Diizenli bir seri olugturmayan bu jipslerden alinan drnekler
incelendiginde; bu jipslerin derinden siga dogru bir gblsel alanda olustugu ve gol sularinin hizli
bir sekilde buharlastif ortaya ¢tkmaktadir.

Anahtar Kelimeler: Van Golii, Ermisler, Koluz Uyesi, Jips, Sedimantoloji

ABSTRACT:This study was perform to determine sedimentary environments of Upper
Miocene aged Koluz member gypsums of Kurtdeligi formation that outcrop around south of
Ermigler village in east of Lake Van and to clarify formation conditions of this unit.

Ofiolite complex of Upper Cretaceous aged which was formed by serpantinite, peridotite, shale
and limestone, Van formation of Upper Oligocene — Lower Miocene aged mudstone,
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sandstone, siltstone and limestone sequence, Kurtdeligi formation of Upper Miocene and semi-
aged Agartt and Araplar Basalt formations ‘of Pliocene are available in the study area. It was
also observed that Ermisler formation formed by piroclastic products of the volcanism which
was developed during the Pliocene covers all the aforementioned units discordantly. Plio-
Quaternary aged sediments of lakes and rivers cover the littoral area and the river banks.

As a result of field and lobaratuary studies Koluz memeber gypsums that transit Kurtdeligi
Jormation conglomerates laterally and vertically were distinguished to four different facieses.
These are massive gypsums, fibrous radial gypsums free growth gypsums and fragmently
individual gypsums. These facieses that show secondary gypsum texture that generally and
irregular and complex morphology reflects typical properties of sabhca environment that was
formed in control of various factors like simultaneously developed tectonism and climatologic
changes with sedimentation.

It was observed in thin section studies of these lower facieses dominantly became evaporitic
textures in the form of porphyroblast, alabastrine, cataclastic. This type of textures that
micronodules can be obseved and rare small anhidyrite remained can be discerned indicate
that gypsums are secondary formations.

As a result of the investigation, it was observed that rocks surfaced in the region before
Pliocene have entirely lost their preliminary formations due to ofiolite thrust and volcanic
Jacilities. The gypsums in research area have completely lost their preliminary formations and
gained a cataclastic formation. When examining those samples taken from gypsums, it can be
understand that those gypsums have formed from deeep to shallow lake area and the water of
the lake has evaporated fastly.

Key Words :Lake Van, Ermigler, Koluz member, gypsum, sedimentology
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CANAKKALE BOGAZINDA YASAYAN BAZI MiDYE TURLERINDE AGIR METAL
DUZEYLERININ BiRIKIMLERININ ARASTIRILMASI

Heavy Metal Concentrations in Certain Mollusk Species in the Canakkale Dardanelles
Serkan OZDEN* ve Sezginer TUNCER¥**

*Canakkale Onsekiz Mart Univ., Miih.-Mim. Fak., Cevre Miih. Bsl. 17020, CANAKKALE
**Canakkale Onsekiz Mart Univ., Su Uriinleri Fak., Temel Bilimler Bél.,17020, CANAKKALE

OZ: Tehlikeli metaller olarak adlandiritan Cu, Zn, Pb, Cd, Fe, Mn ve Hg gibi agir metaller tiim
diinyada oldugu gibi, Marmara Denizi ve Canakkale Bogaz’inda da onemli kirlilik
parametreleri olarak belirtilmektedir. Bu ¢alismada, Canakkale Bogazi’ndan segilen dokuz
istasyondan toplanan ti¢ midye (mollusk) tiirii {izerinde; Cu, Zn, Pb, Cd ve Fe igerikleri analiz
edilerek vyersel ve mevsimsel olarak karsilagtiriimasi amaglanmugtir. Farkli istasyon ve
mevsimlere gore birikim diizeyleri degisebilen Patella vulgata ve Monodonta turbinata tiirleri
de, Mytilus galloprovincialis gibi “bioindikatdr tir” olarak izlenmesi gereken tiirler
arasindadir. Biyolojik Orneklerde afir metal analizleri, ICP-AES yontemi ile yapilmistir.
Canakkale Bogazinin farkhi istasyonlarinda yasayan midye tiirlerinden M.galloprovincialis,
P.vulgata ve M.turbinata ‘nin agir metal derisimlerinin mevsimsel degisimleri sonucunda; her
istasyondan alinan tiirlerdeki agir metal birikimleri ve diizeyleri yersel ve mevsimsel olarak
farkhliklar  gOstermektedir.  Midye  tiirlerinde  metal  birikimlerine  bakildiginda;
M.galloprovincialis te demir (Fe) igeriginin 11.75 pg/g ile en yiiksek; P.vulgata da ise 8.58
pe/g ile en diisiik diizeyde oldugu saptanmistir. Cinko (Zn) birikim diizeylerinin en fazla
M.galloprovincialis te 16,5 pg/g olurken, en az birikimin yine P.vulgata da 2.13 pg/g oldugu
goriilmistiir. Ayrica en yiiksek kursun (Pb) birikiminin 0.52 pg/g ile M.turbinata da,
kadmiyum (Cd) birikiminin 0.118 pg/g ile P. vulgara da oldugu saptanmugtir. Canakkale
Bogazi'nin farklt kesimlerinden toplanan, halkin gidast olarak kullanilan ve tiiketilen
M.galloprovincialis ve P.vulgata ve M.turbinata Srneklerinde halk sagligini tehdit edecek
diizeyde agir metal birikimlerine rastlanmamustir.

ABSTRACT: Some heavy metals such as Cu, Zn, Pb, Cd, Fe, Mn and Hg have been know as a
pollution indicators all over the world and also in Marmara sea and Canakkale Dardanelles. In this
study, we have been focus on the concentrations of the Pb, Cd, Cu, Fe and Zn levels and seasonal
change in mollusk species. P.vulgata, M.turbinata and M.galloprovincialis have been collected
using different methods from 9 stations in Dardanelles. M.galloprovincialis, P.vulgata and
M.turbinata are take place among “the bioindicator species” for heavy metal concentration in the
seasonal changes with the different locations. The ICP (Inductively Coupled Plasma) — AES (Atomic
Emission Spectroscopy) techniques have been used in all analyses and the findings have been
specified in  “age-weight” values. In this study, the heavy metal concentration in
M.galloprovincialis, P.vulgata ve M.turbinata are showing seasonal and terrestrial differences. In
the collected mollusk species, while iron (Fe) concentration has a maximum level with 11.75 ug/g
(age weight) in M.galloprovincialis, as a minimum level with 8.58 ug/g (age weight) in P.vulgata.
Zinc (Zn) concentration has a maximum level 16.5 pg/g (age weight) in M.galloprovincialis and a
minimum level 2.13 pg/g (age weight) value in P.vulgata. While the high level lead (Pb) in
M.turbinata with the 0.52 pg/g as cadmium (Cd) in P.vulgata with the 0.118 ug/g. According to
EPA 2005 vear catalogue with the mean heavy metal level in M.galloprovincialis, P.vulgata and
M.turbinata, which used to nutrition materials, pollution is not in a dangerous level today and
heavy metal concentration in the mollusk species isn’t threat for health.
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PLEYISTOSEN-GUNCEL GEVSEK COKELLER UZERINDE YAPILASMANIN
JEOTEKNIK ACIDAN DEGERLENDIRILMESI: MERSIN iLi ORNEGI

Geotechnically Evaluations of Buildings over the Pleistocene-Recent Loose Deposits: A Case
Study from Mersin

ibrahim COBANOGLU*, Ahmet OZBEK**, Murat GUL**

*Pamikkale Univ. Miih. Fak. Jeoloji Miih. Béliimii, Kkl /DENIZLI
**Mersin Univ. Miih. Fak. Jeoloji Miih. Boliimii, Ciftlikkoy /MERSIN

OZ: Giiniimiizde ve gecmiste bir gok yerlesim yeri litolojik, topografik ozellikleri ve
konumlart nedeniyle Pleyistosen-Giincel yash gevsek cokeller tizerinde ingaa- edilmistir ve
edilmeye devam edilmektedir. Bununla birlikte genel olarak miihendislik promblemlerinin
biiyiik cogunluguda bu ¢ékeller igin tipik olmaktadir. Bu tiir alanlara orneklerden biri de
Mersin il merkezi ve ¢evresidir. Bu alanda akarsular tarafindan olusturulmus eski ve yeni
aliivyon ¢okelleri, ktyr kumullari, kalig ve gesitli renkteki toprak olusumlarn yiizeylenmektedir.
Bu birimlerin fiziksel ve mekanik ozellikleri degerlendirilmis ve elde edilen parametreler
igiginda meveut yapilasmanin durumu degerlendirilmistir. Inceleme alaninin sahile oldukga
yakin olmasi ve buna bagli olarak yeralti su seviyesinin yiizeye yakinligt yapilagma agisindan
oldukg¢a biiyiik risk olugturmaktadir. Nitekim, incelenen kazi qukurlarinda, sudan dolayi
temellerde ¢alismalarin imkansiz hale geldigi aynt nedente kazt derinliklerinin artirlamadig
goriilmiistiir. Bu Pleyistosen-Giincel yasgli birimlerin heterojen dagilim sunmasi, diigiik
dayamim degerleri gdstermesi, yiiksek sikigabilir olmasi ve insan aktiviteleri nedeniyle iizerine
gelen statik yiikiin siirekli artmasi, binalarda kirilma, ¢atlama ve oturma gibi promblemlere
neden oldugu gozlenmektedir. Bu calismanin temel amaci da, incelenen bu litolojiye ait
parametrelerin goriinen olumsuz duruma ne derece uyum sagladigimin belirlenmesidir. Bu
alandaki zeminin 6zellikleri dnceden yapilmug zemin etiid ¢aligmalary ile birlikte bu ¢aligma
kapsaminda yapilmig aragtirma qukurlart ve arazi gozlemleri kullanilarak belirlenmeye
calistimistir. Bu galigmalar sonucunda bu kisimlarin yapilasma igin pek uygun alanlar olmadigi
tespit edilmigtir. Buna ragmen halen bolgede ¢ok kath yapilasmanin devam ettigi gbzlenmistir.

ABSTRACT: A great number of settlement areas from old times to recent have been
constructed over the Pleistocene-Recent loose deposits due to their lithological, topographical
properties and positions. In addition, generally vast majority of engineering promblems are
typical for these deposits. One of the example of these areas located in and around the Mersin
City Center. Old and recent alluvial deposits formed by rivers, beach deposits, sand dunes,
calcrete and various colored soil formations crop out in this area. Physical and mechanical
properties of these units were investigated. Situation of the recent buildings were evaluated
under the light of the gathering parameters. The study area is very close to the beach, depend
on this closeness of underground water to the surface forms a great risk for buildings. As a
matter of fact that, it is impossible to work for the foundation establishment and increased
excavation depth due to excess water in the investigated excavation trenchs. Several
promblems such as cracking, fracturing and settlements of the buildings have been occured
due to low strength, high compressibility and heteregenous distributions of Pleistocene-Recent
deposits and continuously increasing of the static loads sourced from the human activities. In
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spite of the all of these negativeness; permission for buildings in this region and the rapid
rising of the buildings over the foundation are alarming and thought-provoking. Main aim of
this study to determine the adaptation degree of the parameters of the investigated lithology to
these apparent negative situation. Ground properties of this area were determined with using
the previous ground investigation and observation from the field observations and
investigation trenchs during this study. As a result of this study it is determined that this area is
not suitable for buildings. Whereas it is observed that multi-layered buildings are still
continuing construction in this region.
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COGRAFI BILGi SISTEMINDE KULLANILAN YAZILIMLAR VE SECIMINDE
GOZETILECEK KRITERLER

Softwares Used For Geographical Information System and Their Selection Criteria
S. Savas DURDURAN

Selcuk Univ. Miih. Mim. Fak. Jeodezi ve Fotogrametri Miih /KONYA, durduran@selcuk.edu.tr

OZ:Giiniimiizde mevcut bilgilerin etkin bir sekilde kullantlmayis1 ve dogru bilgiye ulasmada
yasanan sikintilar, i¢inde bulundugumuz teknoloji ¢aginin en Onemli sorunlarindan biridir.
Cografi Bilgi sistemi, eldeki tiim verilerin toplanmasi, depolanmasi, islenmesi ve sunulmasi
faaliyetlerini yapan ve bilgiden maksimum seviyede yaralanma olgusunu gerceklestiren bir
bilgi sistemidir. ‘

Cografi Bilgi Sisteminde verilerden sonra en 6nemli bilesenler arasinda yazilimlar gelmektedir.
Toplanan mekansal ve mekénsal olmayan verilerin uygun bir CBS yazilimi se¢imi yapilarak
depolanmas: ve iliskilendirilmesi gerekmektedir. Birgok alanda uygulanan ve farkli mesleki
disiplinler arasinda kullanilan CBS yazilimlarinin teknik Gzellikleri detaylica arastirilarak en
uygunu tercih edilmelidir.

Bu calismada, miihendislik disiplinleri tarafindan projelerde kullanilan CBS yazilimlarinin
ilkemizde en yaygin olanlari, teknik ozellikleri arastirilmis ve en uygun yazihm secimi ve
seciminde gozetilmesi gereken kriterlerin irdelenmistir.

Anahtar Kelimeler: Cografi Bilgi Sistemi, Yazilim

ABSTRACT: Nowadays, the ineffective usage of available information and the difficulties
encountered in getting information are the most important problems of the technology era we
are in. Geographical Information System is an information system that gathers, stores,
executes and presents the existing data, and performs the event of maximum information
utilization.

Softwares are the most important components of Geographical Information System after data.
It is necessary to store and associate the collected spatial and non-spatial data with
appropriate GIS software by making selection. The most appropriate software should be
selected after a detailed investigation of the technical properties of GIS softwares applied in
many branches and used in various professional interdisciplinary.

In this study, the technical properties of the prevalent GIS softwares used in many projects in
our country by the engineering disciplines were investigated, and the most appropriate
software selection and the criteria considered in their selection were examined.

Key words: GIS, Software, Criteria
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