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SUNUS

1975 yilinda Selguk Universitesi catis1 altinda Fen Fakiiltesi ve Edebiyat Fakiiltesi olmak
lizere iki ayn fakiilte ile egitim ve dgretimine baslamistir. Universitenin kurulusu ile birlikte,
Fen Fakiiltesi’ne bagh olarak Yerbilimleri B6limi a¢ilmistir. Bir yillik hazirlik devresinden
sonra, 1976-1977 Ogretim Yilinda egitim - dgretime baslanmustir. 1982 yilinda itibaren
Miihendislik-Mimarlik Fakiiltesi’'ne baglanarak Jeoloji Miihendisligi Boliimii adi altinda
egitim ve ogretimine devam etmektedir. Boliimiin biinyesinde 1992 yilinda II. Ogretim
programi acilmis ve 1996 yilinda ilk mezunlarini vermistir. Béliimiimiiz 6grencileri 2003
tarihinden itibaren Ingilizce hazirlik sinifi egitimi gérmektedir.

Boliimiimiizde halen 6 Profesér, 3 Dogent, 14 Yardimci Dogent, 1 Ogretim Gorevlisi, 9
Arastirma Gorevlisi ile Ogretim ve aragtirmalarina devam etmektedir. Su anda Jeoloji
mithendisligi boliimiinde lisans, yliksek lisans ve doktora egitimi verilmektedir.

Selguk Universitesi Jeoloji Miihendisligi Boliimii 35 yillik egitim - 6gretim faaliyetleri
siiresince Birinci Ogretimden 1000 ve Ikinci Ogretimden 300'iin iizerinde mezun vermistir.
Mezun oOgrencilerimizin bir kismi Arastirma Gorevlisi olarak bilim hayatina atilarak
Tiirkiye’nin c¢esitli {niversitelerinde veya yurt disinda doktora egitimini tamamlayarak
akademik hayatina devam etmektedir. Bunun yani sira, mezunlarimiz kamu ve 6zel sektorde
onemli gorevlerde bulunmaktadirlar. Cesitli kurum ve kuruluslarca gergeklestirilen bilimsel
faaliyet siralamasinda 6nemli dereceler elde etmislerdir.

Kurulusundan bugiine kadar Jeoloji Miihendisligi Boliimii’nde sirasiyla Prof. Dr. Mehmet
AYAN, Prof. Dr. Fikret KURTMAN, Prof. Dr. M. Esat BASKAN, Prof. Dr. Hiikmii
ORHAN, Prof. Dr. Halil BAS, Prof. Dr. Ahmet GUZEL, Prof. Dr. Yiiksel AYDIN ve Prof.
Dr. Muazzez CELIK KARAKAYA boliim baskanlig1 yapmislardir. Halen Prof. Dr. Hiiseyin
KURT bu gorevi yiiriitmektedir.

Ogretime baglamasinin 35. yilinda adina sempozyum diizenledigimiz, merhum hocalarimiz
Prof. Dr. Ahmet AYHAN, Prof. Dr. Yiiksel AYDIN ve Prof. Dr. Sedat TEMUR
boliimiimiiziin gerek idari ve akademik alt yapis1 gerekse de teknik alt yapisinin
gelistirilmesinde ¢ok onemli katkilar saglamislardir. Jeoloji Miihendisligi boliimii olarak, bu
degerli merhum hocalarimizin adina hem ulusal hem de uluslararast genis katilmli bu
sempozyumu diizenlemekten kivang duymaktayiz. 4-7 Ekim 2010 tarihleri arasinda, Prof. Dr.
Halil CIN konferans salonunda gergeklesecek olan 35. Y1l Jeoloji Sempozyumunda, ii¢ ayr
salonda, 9 farkli oturumda ~100 sézlii bildiri ve ~20 poster sunulacaktir.

Sempozyuma katkilarindan dolay1 basta siz katilimcilar olmak iizere, Selcuk Universitesi
Rektorii Sn. Prof. Dr. Siileyman OKUDAN’1n sahsinda iiniversitemizin ilgili tiim birimlerine,
Miihendislik-Mimarlik Fakiiltesi Dekanligina, TUBITAK, JMO-Konya Subesi, DSI 4. Bolge
Midiirliigli, Konya Biiyiiksehir ve Selguklu Belediyesi Baskanliklar1 ve emegi gegen biitiin
kisi ve kuruluslara tesekkiir ederiz.

Sempozyumun Ulkemize, Konya’miza ve Jeoloji camiasina hayirli olmas dilegiyle. ...

DUZENLEME KURULU
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Prof. Dr. Ahmet AYHAN Kkimdir?

Ahmet AYHAN, 1950 yilinda Hiiyiik Ilgesi’nde (KONYA)
dogmus, 1968 yilinda kaydoldugu Hacettepe Universitesi Yer
Bilimleri Enstitlisii'nden 1973 yilinda Maden Jeolojisi Yiiksek
Miihendisi olarak mezun olmustur. Maden Tetkik ve Arama (MTA)F
Enstitiisii, Maden Etiid Dairesi’nde (Ankara) Jeoloji Miihendisi olarak b
gorev almis, 1974 yili basinda MTA Enstitiisii adina doktora yapmak _ \\
iizere Almanya’ya gitmistir. Goethe Enstitiisii’'nde Almanca kurslarina katildiktan sonra Heidelberg
Universitesi (Almanya) Mineraloji- Petrografi Enstitiisii'nde doktora ¢alismalarina baslamis, 1979
yilinda doktora tezini tamamlayarak yurda donmiistiir.

1980-1983 yillar1 arasinda MTA Enstitiisii, Maden Etiid Dairesi’'nde Uzman Jeolog-Proje Sefi
olarak gorev yapmus, Firat Universitesi Jeoloji Miih. Béliimii’nde kismi statiilii dgretim gdrevlisi
olarak calismistir. 1983 yilinda Selcuk Universitesi Miihendislik-Mimarlik Fakiiltesi Jeoloji Miih.
Boliimii, Maden yataklari-Jeokimya ABD’na Yardimci Dogent, 1986 yilinda Dogent, 1992 yilinda
Profesor olarak atanmigtir. Bu Fakiilte’de Dekan Yardimeiligi dahil gesitli idari gorevlerde bulunmus,
Maden Miihendisligi Boliimii Kurucu Boliim Baskanligi, Selcuk Universitesi Miihendislik-Mimarlik
Fakiiltesi Dergisi Editorliigii gorevlerini yiiriitmiistiir. DPT 9. Kalkinma Plan1 Komisyonlarinda gorev
almigtir.

Heidelberger Mineralogischer Gesellschaft (Almanya), DAAD’liler (Deutsches Akademisches
Austauschdienst) Dernegi (istanbul), TMMOB Jeoloji Miihendisleri Odasi, Tiirkiye Bilisim Vakfi,
Tirkiye Teknoloji Gelistirme Vakfi(TTGV) Danisma Kurulu, Bilim Merkezi Vakfi, Kocaeli Atilim
Vakfi Miitevelli Heyeti iiyesi olup, TSE Genel Kurul, KOSGEB icra Komitesi ve Genel Kurul,
GYTE-KOSGEB TEKMER Damisma Kurulu Uyeligini yapmustir. Konya Teknoloji Gelistirme
Dernegi Kurucu iiyesidir. Ayrica, Kocaeli Sanayici ve Isadamlar1 Dernegi Seref Uyeligi ile Gebze
Sanayici ve Isadamlar1 Dernegi (GESIAD) vefa ddiiliine sahiptir.

Uzmanlik alanlari; teknoloji yonetimi, inovasyon, bolgesel inovasyon sistemleri, bilim ve
teknoloji politikalar1 ve maden yataklaridir.

1993 yilinda Kurucu, 1994 ve1998 yillarinda iki donem se¢ilmis Rektor olarak Gebze Yiiksek
Teknoloji Enstitiisii(GYTE) Rektorliigii’'ne atanmistir. 2002 yilindan, vefat ettigi 5 Ekim 2008 tarihine
kadar Selguk Universitesi Miihendislik-Mimarlik Fakiiltesi Ogretim Uyesi olan Prof. Dr. Ahmet
AYHAN, evli ve 3 ¢cocuk babasidir. Almanca ve Ingilizce dillerini bilmektedir.
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Prof. Dr. Ahmet AYHAN’1n secilmis baz eserleri

Ayhan, A., 1979, Burhan Mahallesi- Yular1 Kéyii Arasinda Bulunan Galenitli barit Yataklart; Tiirkiye Jeol. Kur. Biilt., 25, 2,
103-117.

Ayhan, A., 1980, Aydap ve Yular1 (Gaziantep-Antalya) Kursun-Cinko Yataklarinin Kékeni ve Remobilizasyon Sorunu;
MTA Enst. Derg. Say1 95-96, Sayfa 101-113.

Ayhan, A., 1983, Aladag (Yahyali-Camardi) Yoresi Karbonatli Kursun-Cinko Yataklarmim Kdokeni; Tiirkiye Jeol. Kur. Biilt,
26,2, 105-116.

Ayhan, A.,1983, Genetic Comparision of Pb-Zn Deposits of Central Taurus; 1. International Symposium on Taurus Belt,
Abstracts, 100-101, Ankara.

Ayhan, A. ve Erbayar M. 1985, Bati Zamant1 (Aladaglar-Yahyali) Karbonatli Kursun-Cinko Yataklarinin Jeokimyasal
Prospeksiyonu. MTA Derg. Say1 105-106, Sayfa 75-85.

Ayhan, A. ve Karadag, M. M., 1985, Sarkikaraaga¢ (Isparta) Giineyinde Bulunan Boksitli Demir ve Demirli Boksit
Yataklariin Jeolojisi ve Olusumu; Tiirkiye Jeol. Kur. Biilt., 28, 137-146.

Ayhan, A., 1986, Hiiyiik (Beysehir) Yoresinin Alt-Orta Kambriyen Yasli Birimlerinde Bulunan Barit Zuhurlarinin
Ozellikleri; Tiirkiye Jeolojisi Kurultay1-1986 Bildiri Ozetleri, s 61.

Ayhan, A., 1986, Hiiyik (Beysehir) Yoresinin Alt-Orta Kambriyen Yash Birimlerinde Bulunan Barit Zuhurlarinin
Ozellikleri; Selguk Unv. Mith.-Mim. Fakiiltesi Derg., 1, 2, 58-69.

Ayhan, A., 1989, Maden Jeolojisi-Arama ve Etiit Teknikleri; Selcuk Universitesi Yay. No 65, 328 s.

Ayhan, A. ve Déyen A., 1990, Tefenni-Burdur Civarmin Jeolojisi ve Kromit Yataklari; Selguk Univ. Aras. Fonu Projesi
No:13 Ozetler-2, 92-93.

Ayhan A., ve Kiipeli $., 1991, Bati Zamant1 (Aladaglar) Kursun-Cinko Yataklar: ile Mansurlu (Feke-Adana) Demir
Yataklariin Karstlasmalari; Cukurova Univ. A. Acar Jeol. Semp. Bild. 43-54.

Ayhan, A., Kiipeli, S. ve Amstutz, G.C., 1992, Attepe (Feke-Adana) Demir Yataginin Bitigigindeki Pirit Olusumlari; MTA
Derg., 111, 85-94.

Ayhan, A., 1993, Maden Yataklar1; Ders Notlar1 Selguk Univ. Miih.-Mim. Fak. Jeol. Miih. B5l. 187 s. (yayimlanmamus).
Ayhan, A., 1994, Metalik Maden Yataklari; Ders Notlar1 Selguk Univ. Miih.-Mim. Fak. 230 s. (yayimlanmamus).

Ayhan, A., 2001, Stratiform Barite Deposits Between Sarkikaraaga¢ (Isparta) and Hiiylik (Konya) in Sultandagi Region,
Turkey; Chemie der Erde Geochemistry, 61, 54-66.

Ayhan, A., 2004, Diinden Bugiine Tiirkiye'de Bilim ve Teknoloji ve Gelecegin Teknolojileri, Beta Basim yayim, Istanbul,
s:254.

Ayhan, A., 2004, Konya'nin Ar-Ge Potansiyeli ve Teknolojik Gelecegi, Konya Tic. Odasi, Ipekyolu Derg., Ozel Say,
Konya.

Ayhan, A., 2005, Tiirkiye'de Bilim-Teknoloji Politikalar1 ve Sosyal Bilimlerin Yeri; Sosyal Bilimlerde Siireli Yaymlar ve
Bilgi Teknolojileri Sempozyumu, 2 Nisan 2005, Ankara, Yeni Avrasya Yaynlart, pp. 55-91.

Ayhan, A., 2006, Anadolu Sanayi Sehirlerinde ve Konya'da Teknolojik Diizey, Diinya Gazetesi.

Ayhan, A., 2006, A New Approach to the Consept of the Anatolian Industrial and Technological Corridor in Southern
Turkey Using Social Innovation Instruments; Portland International Congress for Management of Engineering and
Technology (PICMET), Proceeding, pp. 992-1001.

Kiipeli $., Karadag M.M., Ayhan A., Doyen A. and Arik F., 2007, C, O, S and Sr Isotope Studies on the Genesis of Fe-
Carbonate and Barite Mineralizations In the Attepe Iron District (Adana, Southern Turkey); Chemie der Erde 67,
313-322.

Ayhan A., Sahin E., 2007 Konya Sanayisinde Ar-Ge anlayiginin ve potansiyelinin belirlenmesi; Ipekyolu Dergisi Say1 229.

Ayhan, A., 2008, Yiiksek Tiirk Teknolojisinin Dogum Sancisi TURKIYE'NIN TEKNOLOJIYLE SINAVI (Bir Rektoriin
Anilar); Yeniyiizy1l Yayinevi (Istanbul), 352s..

Karadag M.M., Kiipeli S., Arik F., Ayhan A., Zedef V. and Doyen A. 2009, Rare Earth Element (REE) Geochemistry and
Genetic Implications of the Mortas- Bauxite Deposit (Seydisehir/Konya —SouthernTurkey); Chemie der Erde 69,
143-159.



Prof. Dr. Yiiksel AYDIN kimdir ?

1943 yilinda Ordu’da dogan Yiiksel AYDIN ilk6grenimini
Giresun-Piraziz ilkokulunda, orta 6grenimini Haydarpasa Lisesinde,
yiiksek Ogrenimini ise, Istanbul Teknik Universitesi Maden
Fakiiltesi Jeoloji Miihendisligi Bolimiinde Jeoloji  Yiiksek

Miihendisi olarak (Haziran, 1968) tamamlamustir.

Temmuz 1968-Nisan 1969 tarihleri arasinda M.T.A
Enstitiisii Genel Miidiirliigii Maden Etiit Subesinde ¢alismis, ayni yil

Milli Egitim Bakanligimnin yurtdist doktora bursunu kazanarak,

doktora 6grenimi i¢in Fransa’ya gitmistir.

Fransa’da Nancy Universitesi Fen Fakiiltesi Yerbilimleri Béliimiinde jeosimi-petrografi-
jeokronoloji alanlarinda 1970 yilinda Yiiksek Lisans, 1974 yilinda da Doktora diplomalarint almstir.
1974-1982 yillari arasinda I.T.U. Miihendislik-Mimarlik Fakiiltesi Maden Béliimiinde Asistan, 1982
1984 yillan arasinda Maden Fakiiltesi Jeoloji Mithendisligi Boliimiinde Yardimci Dogent ve 1984—
1987 yillar1 arasinda da Dogent olarak gorev yapmustir. Nisan 1987 tarihinde Selguk Universitesi
Miihendislik-Mimarlik Fakiiltesi Jeoloji Miithendisligi Boliimiine ge¢mis ve 1998 yilinda Genel Jeoloji
Anabilim Dalina Profesér olarak atanmistir. Aynmi bolimde boliim bagkanligi ve anabilim dal
baskanlig1 gorevlerini yiiriitmiistiir. Siirdiirdiigii egitim-0gretim faaliyetleri yani sira, pek ¢ok projede
ve bilimsel aragtirmada gorev yapmis ve bunlardan ¢ok sayida yayin nesretmistir. Haziran 2007
tarihinde emekli olmustur. Evli ve iki ¢ocuk babasi olan Yiiksel Aydm, 08.08.2008 tarihinde vefat
etmigtir.

Prof. Dr. Yiiksel AYDIN’1n secilmis bazi eserleri;

Aydm, Y., 1976, Istranca Masifinin orta kesiminin petrografik ve jeosimik etiidii: Tiirkiye Jeoloji Kurumu 30.
Bilimsel ve teknik Kurultay1, Bildiri Ozetleri, Ankara, s.14.

Aydin, Y., 1977, Istranca Masifinin orta kesiminin Jeoloji Haritasi: Sixth Collogium on Geology of the Agean
Region, Izmir, s. 22-24.

Aydm, Y., 1980, Kirklareli-igneada civarmin stratigrafisi ve volkanik faaliyet: Tiirkiye Jeoloji Kurumu 34.
Bilimsel ve Teknik Kurultayi, Ankara.

Aydm, Y., 1988, Yildiz Daglar1 Masifinin Jeolojisi: S.U. Miihendislik-Mimarlik Fakiiltesi Dergisi, cilt 2, s.61-
74.

Aydin, Y., 1989, Karayollarinda heyelan: Karayolu 89 Tiirkiye’de Karayolu Ulasim Sempozyumu, 5-6 Haziran,
1989, S.U. Miih.-Mim. Fakiiltesi, Konya.
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Hirl gelir, hirsiz gelir, hir gelir.
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Konya’nin Depremselligi, Deprem Tehlikesi ve Riskleri

Siileyman PAMPAL', Biilent 0ZMEN?
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OZET: Tiirkiye’de simdiye kadar bakanlar kurulu karar ile yiiriirliige girmis toplam
5 deprem bolgeleri haritas1 vardir. Bu haritalar sirasiyla 1945, 1947, 1963, 1972 ve
1996 yillarinda yayimlanmistir. Konya il merkezi son yayimlanan ve halen yiiriiliikte
bulunan 1996 deprem bolgeleri haritasinda IV. derece deprem bolgesinde yer
almaktadir. Konya il siirlar iginde kalan bolgenin % 8’1 1. Derece, % 8’1 II. Derece,
% 17’si III. Derece, % 40’1 IV. Derece ve % 27’si V. Derece deprem bolgesindedir.
Ayrica Konya il merkezi cumhuriyet tarihinden bu yana yayinlanmig 1945, 1947,
1963, 1972 tarihli resmi deprem bdolgeleri haritasinda tehlikesiz bolgede gosterilmistir.

Bu bildirinin amaci, Konya’nin depremselligi, deprem tehlikesi ve risklerini ortaya
koymaktir. Konya il smirlar1 i¢inde aletsel donemde ?.04.1901 tarihinde 5,1
biiyiikliigiinde, 26.09.1921 tarihinde 5,9 biiyiikliigiinde, 11.01.1931 tarihinde 4,9
biiyiikliglinde, 28.01.1931 tarihinde 5,5 biiyiikligiinde, 09.04.1931 tarihinde 6,0
biiyiikliigiinde ve 21.02.1946 tarihinde 5,6 biyiikliigiinde olmak iizere toplam 6 tane
hasar yapan deprem meydana gelmis ve bu depremler nedeniyle 2 kisi yasamini
yitirmis ve 1032 konut agir hasara ugramistir. Son olarak 10 ve 11 Eylil 2009
tarihlerinde meydana gelmis olan 4,5 ve 4,7 biiyiikliigiindeki depremler halkta biiyiik
panik ve korkuya ve bazi hasarlara neden olmustur.

Konya, batisindaki Aksehir Fay Zonu, kuzeyindeki Cihanbeyli ve Yeniceoba Fay
Zonu ve kuzeydogusundaki Tuz Golii Fay Zonu ve bu faylara ilave olarak daha kiiglik
boyutlu deprem {iretme potansiyeli olan Konya Fay Zonu, Karadmerler Fayi,
Altinekin fayi, Ilgin fay1 gibi faylar {lizerinde meydana gelebilecek depremlerden
o6nemli derecede etkilenecektir. Zemin niteligi, yapt stokunun depreme dayanikli
olmamas1 ve deprem bilincinin yetersizligi deprem riskini yilikseltmektedir.

Anahtar Kelimeler: Deprem, Depremsellik, Deprem Tehlikesi, Deprem Riski
Seismicity, Earthquake Hazard and Risks of Konya

ABSTRACT: In Turkey, there are 5 earthquake zoning maps that came into force by
the Council of Ministers’ decisions. These maps were published in 1945, 1947, 1963,
1972 and 1996 respectively. Konya city centre falls into the fourth-degree seismic
zone in the latest map of 1996 which is still in force. 8% of the region within Konya’s
provincial boundaries is first-degree, another 8% is second-degree, 17% is third-
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degree, 40% is fourth-degree and 27% is fifth-degree earthquake zone. However,
Konya city centre has been shown as a hazard-free zone in the official earthquake
zoning maps that were published since the beginning of the republic, respectively in
1945, 1947, 1963 and 1972.

The aim of this paper is to put forth the seismicity, earthquake hazard and risks present
for Konya. 6 earthquakes occurred within Konya provincial boundaries causing 2
deaths and serious damage on 1032 buildings in the instrumental period. The dates and
magnitudes of these earthquakes are as follows: on ?/04/1901 with the magnitude of
5.1, on 26/09/1921 with the magnitude of 5.9, on 11/01/1931 with the magnitude of
4.9, on 28/01/1931 with the magnitude of 5.5, on 09/04/1931 with the magnitude of
6.0 and on 21/02/1946 with the magnitude of 5.6. Finally, on September 10 and 11,
2009, earthquakes with magnitudes of 4.5 and 4.7 caused great panic and fear in
public as well as some damage.

Konya will be significantly affected by earthquakes that may occur on several faults.
These faults include Aksehir Fault Zone on its west, Cihanbeyli and Yeniceoba Fault
Zones on its north, Tuz Goli Fault Zone on its northeast and in addition the fault
zones that have the potential to produce smaller-sized earthquakes such as Konya
Fault Zone, Karadmerler Fault, Altinekin Fault and Ilgin Fault. Soil type, lack of
earthquake resistant building stock and lack of awareness of earthquake increases the
risks of earthquakes.

Key Words: Earthquake, Seismicity, Earthquake Hazard, Earthquake Risk
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10-11 Eyliil 2009 Konya Depremleri
Yasar Eren

Selguk Universitesi, Jeoloji Miihendisligi Boliimii, Kampiis, Konya, 42075, Tiirkiye
erenyasar@hotmail.com

OZET: 10 Eyliil ve 11 Eyliil 2009 tarihlerinde Konya il Merkezinde Kandilli
rasathanesi verilerine gore sirasiyla Md:4.5 ve Md:4.7 biiyiikliigiinde iki deprem
meydana gelmistir. Depremler kiigiik olmasina ragmen Konya il merkezinin aliiviyal
zemin tizerinde olmasi ve olusan depremlerin oldukga s1g olmasi halkta biiyiik panige
yol agmistir. 10 Eyliil ve sonrasinda olusan depremler, Konya’da aletsel donemde 100
yilda kaydedilen tim depremlerden daha fazla enerji bosalimina yol a¢mustir.
Depremler Konya il merkezinde 5-6 siddet araliginda etki etmis ve en fazla hasar ilin
merkezi kesiminde olusturmustur. Depremler yogun olarak 1 ay boyunca devam etmis
ve yaklagik KKD-GGB gidisli Konya fay zonunun gidisine paralel 20 km’lik bir hat
boyunca dagilmigtir. Olusan depremlerin odak mekanizmasi ¢oziimleri Konya fay
zonunun arazi gozlemleri ile uyusum iginde normal bir fay karakterinde oldugunu
ortaya koymustur. Buna gore Konya ovasmin gidisine uyumlu olarak yore
batigiineybati-dogugiineydogu dogrultusunda genlesmeye devam etmektedir. Konya
fay zonun sinirladigi Konya havzasinin bati kesimindeki diisey atim yaklagik 1250
metre civarindadir. Bu verilere gore fay zonundaki diisey kayma hizi en diigiik 0.1 en
ylksek 0.6 mm/y1l arasinda hesaplanmistir. Yaklasik 1000 yildir Konya il merkezinin
yer aldig1 Konya ovasinda yikici bir depremin olmadig1 géz dniine alindiginda, Konya
Fay zonunun (eger enerjisini asismik kayma ile bosaltmiyorsa) orta biiytikliikte bir
depremi gelecekte liretebilecek potansiyelde oldugunu gostermektedir.

Anahtar Kelimeler: Konya Depremleri, Konya Fay Zonu, Normal Faylanma, Diisey
Atim

September 10-11, 2009 Konya Earthquakes

ABSTRACT: Two minor earthquakes occurred on September 10 and on September
11, 2009 around the Konya city. According to the records of the Kandilli Observatory,
the earthquakes had Md:45. and Md:4.7 magnitudes, respectively. Despite their minor
magnitudes, the earthquakes caused a pervasive panic which terrified the people living
in the area, due to very shallow depth of focus of earthquakes and location of the city
centre on the alluvial rocks of Konya basins. September 10-11 earthquakes and
aftershocks released more energy than the earthquakes occured during the
intsrumental period covering of about 100 years in the region. The maximum intensity
of the earthquakes was between V and VI on MSK scale at the city centre. Numerous
aftershocks ranging from magnitude 2.5 to 3.5 have continued for a month and their
epicenters distributed over a 20 km in length, parallel to the a segment of the NNE-
SSW trending Konya fault zone. The fault plane solutions of the two earthquakes
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obtained from the various institutions indicate a normal faulting for the Konya fault
zone that are conformable with the field observations. This indicate that the Konya
basin is actively extending in the direction of WSW-ESE. The total vertical
displacement is about the 1250 m in the western margin of the basin that is bordered
by the Konya fault zone. The estimated vertical displacement slip rate is in the range
of 0.1 to 0.6 mm/year. The Konya basin has not experienced a damaging earthquake in
about 1000 years. For this reason, if the Konya fault zone does not release its energy
by aseismic creep, it has the capacity to produce an earthquake of medium magnitude
in the future.

Key Words: Konya Earthquakes, Konya Fault Zone, Normal Faulting, Vertical

Displacement
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Elmal (Antalya) Kuzeyinde Likya Naplarmin Stratigrafik ve
Yapisal Ozellikleri

Rahmi AKSOY' & Siileyman AKSARI

'Selcuk Universitesi, Mithendislik-Mimarlik Fakiiltesi, Jeoloji Mithendisligi Boliimii, Konya,
42075, Tirkiye
raksoy@selcuk.edu.tr

OZET: Bat1 Toroslar’da, Elmali (Antalya) kuzey-kuzeydogusunda Beydaglari otoktonu
ve Likya naplart yaygin olarak mostra veren ve yapisal agidan farkli iki Snemli
tektonostratigrafik birimi olusturur. Temelde yer alan Beydaglar1 otoktonu dolomitize
neritik kirectasalarindan yapili, Ge¢ Kretase yasli Beydaglarn formasyonu ile bunu
uyumsuz olarak orten Geg¢ Burdigaliyen-Erken Langiyen yasl kaba kirintili kayaglardan
yapili Kasaba formasyonundan olusur. Beydaglar1 otoktonu iizerinde tektonik dokanakla
Likya naplarin1 yer alir. Birbirinden farkli ortam kosullarinda gelismis ve kendi i¢inde
onemli ol¢lide dilimlenmis olan Likya naplari inceleme alaninda; Alt nap, Ofiyolit napi
(Orta nap) ve Ust nap olmak iizere ii¢ tektonik birimden olusur. Beydaglar1 otoktonu ile
Likya naplan arasinda, Geg Liitesiyen-Erken Miyosen yaslh kirintililardan olusan ara zon
karakterindeki Yesilbarak nap1 bulunur. Likya naplarinin en alt yapisal birimi olarak kabul
edilen Yesilbarak napinin tabanini, kiregtagi aratabakali kirintili litolojilerden ibaret Geg
Liitesiyen-Erken Burdigaliyen yasl Elmali formasyonu olusturur. Bunun iizerine tektonik
olarak Likya naplar1 6n cephesinde genelde devrik konumlu, Geg Liitesiyen-Priaboniyen
yasl kirectas, kiltagi, kumtast ve killi kiregtaglarindan yapili Yavuz formasyonu gelir. Alt
nap, Ge¢ Triyas-Liyas yash karbonatlar ile temsil edilen Tirkmentepe formasyonu ve
bunu uyumlu olarak izleyen Dogger-Kretase yasl, ¢ortlii kirectasi ara seviyeleri igeren
kristalize ve dolomitize kirectaglarindan yapili Gogilicay1 formasyonundan olusur. Likya
naplari i¢inde yer alan ofiyolitik kayaclar, ofiyolitli olistostrom ve melanjlar ofiyolit nap1
olarak tanimlanmustir. Ofiyolit napini tektonik olarak iist nap birimleri 6rter. Ust nap, Jura-
Kretase yasli, tabakali ¢ort, radyolarit ve bazik volkanik ara seviyeleri igeren ¢ort yumrulu
ve bantli mikritik kiregtaslar ile temsil olunan Orhaniye formasyonu ile baslar. Bunu
Maastrihtiyen-Erken Paleosen yasli Yeldegirmenitepe formasyonu uyumsuz olarak orter.
Bunun iizerinde Geg¢ Triyas-Liyas yash kristalize kiregtaglarindan olugsan Taskesigi
formasyonu tektonik olarak yer alir. inceleme alanmin en geng birimlerini, Kuvaterner
yasli yama¢ molozu ve aliivyonlar olusturmaktadir. Bu birimler, Alpin orojenezinin
degisik evrelerinden etkilenerek kivrimli ve ekayli yapilar kazanarak birbirleri {izerine
itilmiglerdir. Bu hareketlerle birimler dort evreli deformasyona ugramiglardir. Bu
deformasyon evrelerinde sirasiyla, (1) Erken Langiyen’de Likya naplarinin Beydaglar
tizerine yerlesimi, (2) KD-GB gidisli kivrimlar, (3) BKB-DGD gidisli kivrimlar ve
bindirmeler ve (4) KB-GD gidisli kivrimlar.

Anahtar Kelimeler: Likya Naplari, Elmali, Yesilbarak Napi, Deformasyon Evreleri
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Stratigraphic and Tectonic Significance of the Lycian Nappes in the
North of Elmali (Antalya)

ABSTRACT: Structurally distinct two important tectonostratigraphic units in the
western Taurides, N-NE of Elmali (Antalya) are the Beydaglar1 autochthonous and the
Lycian Nappes. The Beydaglar1 autochthonous forming the base of the study area
consists of the Beydaglari and Kasaba Formations. The upper Cretaceous Beydaglari
Formation consists of dolomitized neritic limestone. It is unconformably overlain by
the upper Burdigalian-lower Langhian Kasaba Formation composed of coarse grained
sediments. The Beydaglar1 autocthonous is tectonically overlain by the Lycian Nappe.
It is imbricated and includes three main tectonic sheets developed in different
environments, the Lower Nappe, the Ophiolite Nappe and the Upper Nappe. The
upper Lutetian-lower Miocene clastic sediments situated between the Beydaglari
autochthonous and the Lycian Nappes were mapped as the Yesilbarak Nappe
represented as a intermediate zone. The Yesilbarak Nappe is considered as the
lowermost structural unit of the Lycian Nappe. It consists of Elamli and Yavuz
formations. The upper Lutetian-lower Burdigalian Elmali Formation comprises clastic
sediments interbeded with limestone. The upper Lutetian-Priabonian Yavuz Formation
consists of limestone, claystone, sandstone and clayey limestone and found as
overturned in front of the Lycian Nappe. The lower nappe includes the upper Triassic-
Lias Tiirkmentepe Formation consisting of massif-thickly bedded crystallized
limestone and dolomitized limestone and the Dogger-Cretaceous Gogiligay1 Formation
made up of crystallized and dolomitized limestone interbeded with cherty limestone.
Ophiolitic rocks, ophiolitic olistostrome and mélange are called the ophiolitic nappe.
The ophiolitic nappe is tectonically overlain by the upper nappe units. The upper
nappe begins with the Jurassic-Cretaceous Orhaniye Formation. It is unconformably
overlain by the Maastrichtian-lower Paleocene Yeldegirmenitepe Formation. The
Triassic-Lias Tagkesigi Formation which composed of crystallized limestone
tectonically overlies the Yeldegirmenitepe Formation. The Quaternary colluvium and
alluvium of locally derived gravels, sand and fines form the youngest units in the area.
These units were folded and imbricated and have undergone four phases of
deformation during the Alpine Orogeny. These are, in sequence (1) obduction of the
Lycian Nappes over the Beydaglar1 autochthonous during the lower Langian, (2) NE-
SW trending folds, (3) WNW-ESE trending folds and thrust faults and (4) NW-SE
trending folds.

Key Words: Lycian Nappes, Elmali, Yesilbarak Nappe, Deformation Phases
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Ilgin (Konya) Kuzeydogusunun Stratigrafisi ve Tektonigi

Rahmi AKSOY', Rukiye UYGUN

'Selcuk Universitesi, Miithendislik-Mimarlik Fakiiltesi, J eoloji Mithendisligi Boliimii, Konya,
42075, Tiirkiye
raksoy@selcuk.edu.tr

OZET: Bu calismada, Ilgm (Konya) kuzeydogusunun stratigrafik ve tektonik
Ozelliklerinin incelenmesi amag¢lanmistir. Bolgede Ge¢ Miyosen-Erken Pliyosen yash
ortli altinda diigiikk dereceli metamorfizma ve deformasyon gegirmis Paleozoyik ve
Mesozoyik yash birimler izlenir. Bu birimlerin temelini yaklasitk D-B gidisli bir
antiklinoryumun c¢ekirdeginde yer alan resifal nitelikli kristalize kiregtagi, dolomit ve
dolomitik mermerlerden olusan Siliiriyen-Erken Karbonifer yasli Bozdag formasyonu
teskil eder. Bu formasyonun iizerine uyumlu olarak metakonglomera, metakumtasi,
fillit, metacort ve rekristalize kiregtaglari ile temsil olunan Devoniyen-Erken Permiyen
yasli Bagrikurt formasyonu gelir. Bu birimleri Devoniyen-Erken Permiyen yash
Karadag metamagmatitleri boyun ve dayklar seklinde kesmistir. Bu kayaglar
metakonglomera, metakumtasi ve fillitlerden yapili Erken Triyas yasgli Bahgecik
formasyonu agili bir uyumsuzlukla orter. Bunun iizerinde uyumlu olarak ayni yash
fillit ve metakarbonatlarla temsil edilen Ertugrul formasyonu yer alir. Ertugrul
formasyonunu Geg Triyas-Erken Jura yasli dolomit ve dolomitik mermerlerden olusan
Kiziléren formasyonu uyumlu olarak orter. Temel birimler, onlar1 uyumlu olarak
izleyen Erken Jura-Erken Kreatase yagli Lorasdagi formasyonu ile son bulur.
Mesozoyik yasl birimler iizerinde agili uyumsuzlukla Ge¢ Miyosen-Erken Pliyosen
yaslt taban konglomerasi ve kiregtasi bloklarindan olusan Ulumuhsine formasyonu ve
Gec¢ Pliyosen-Kuvaterner yasli aliivyal yelpaze c¢okellerinden olusan Tekeler
formasyonu yer almaktadir. Inceleme alanindaki biitiin birimlerin iizerine acili
uyumsuzlukla, her tiir boyutta tutturulmamis malzeme igeren Pliyo-Kuvaterner
aliivyonlar gelir. Inceleme alaninda temele iliskin kayaclar Alpin orojenezi sonucu
yesilsist fasiyesine bagl olarak bolgesel metamorfizma gegirmis ve ayni zamanda ii¢
evreli deformasyon etkisinde KB-GD ve KD-GB gidisli kivrimlar gelistirmislerdir.
Yorenin jeoloji evrimi neotektonik donemde gelisen faylar ve bu faylarin hareketlerine
bagh olarak gelisen Geg¢ Miyosen-Geg Pliyosen yasl ¢okellerin birikimiyle son
bulmustur.

Anahtar Kelimeler: IIgin, Metamorfizma, Cok Evreli Deformasyon, Alpin
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Stratigraphy and tectonics of the northeast of ligin (Konya)

ABSTRACT: The purpose of this study is to elucidate the stratigraphic and tectonic
features of the northeast of Ilgin. Paleozoic and Mesozoic aged metamorphosed and
deformed rocks crop out under the late Miocene-early Pliocene aged cover rocks in the
region. The Silurian-early Carboniferous Bozdag Formation situated in the center of
an E-W trending anticlinorium forms the base of these units. It is made up of
recrystallized reef limestone, dolomite and dolomitic marble. The Devonian-early
Permian Bagrikurt Formation conformably overlies the base unit and consists of
metaconglomerate, metasandstone, phyllite, metachert and recrystallized limestone.
These rocks were intruded by the Devonian-early Permian Karadag Metamagmatics as
sills and dykes. The early Triassic Bahgecik Formation overlies them with an angular
unconformity. It is vertically and laterally graded upward to the same aged Ertugrul
Formation represented by phyllite and metacarbonate. This formation conformably
overlain by the late Triassic-early Jurassic Kiziléren Formation made up of dolomite,
dolomitic marble. This sequence ends with the early Jurassic-early Creatceous
Lorasdagi Formation. The late Miocene-early Pliocene Ulumuhsine Formation
composed of basal conglomerate and limestone overlies the base units with an angular
unconformity. The Ulumuhsine Formation conformably overlain by the late Pliocene-
Quaternary Tekeler Formation consisting of alluvial fan deposits. The Plio-Quaternary
and Holocene alluvium locally derived, poorly consolidated and unconsolidated
gravels, sand and fines form the youngest unit in the area. The Paleozoic and
Mesozoic aged units have undergone regional metamorphism under greenschist facies
and three phases of deformation during the Alpine orogeny. These are in sequence (1)
schistosity planes, (2) NW-SE trending folds and (3) NE-SW trending folds. The
geological evolution of the area ended by the development of faults in the neotectonic
period.

Key Words: Ilgin, Metamorphism, Poly Phase Deformation, Alpine
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Altinekin Fay Zonunun Neotektonik Ozellikleri

Yasar EREN', Melikan AKBAS®

'Selcuk Universitesi, J eoloji Miihendisligi Boliimii, Kampiis-KONY A, 42075, Tiirkiye
erenyasar@hotmail.com, melikanakbas@hotmail.com

OZET: Konya kuzeydogusunda yer alan Altinekin fay zonu yaklasik kuzey-giiney
gidisli, 50 km uzunlugunda ve 0-5 km genisligindedir. Altinekin fay zonu giineyde
Konya havzasina dogru kademeli faylarla devam ederken, kuzeyde bolluk giineyi
kuzeyinde Cihanbeyli fay zonu ile kesismektedir. Yazibelen ile Bolluk golii kuzeyine
kadar morfolojik olarak net olarak izlenmektedir. S6z konusu kesimde, fay zonu
kuzeyde kuzey-giiney, glineyde ise kuzeydogu- giineybati gidislidir ve batiya dogru
egimlidir. Eslenigi olan doguya egimli Akgasar fay1 ile beraber Altinekin ¢evresinde
ticgen geometrili ve yaklagik kuzey-giiney gidisli bir horst yapisi olusturmustur. Horst
icinde Mesozoyik yasli YB/DS metamorfizmasina ugramis kayaclar ile Miyo-
Pliyosen yaglh golsel kayaglar yiizeylemektedir. Bu faylanmayla metamorfik kayaglar
ve Miyo-Pliyosen yasli golsel kayacglar, Kuvaterner yash kayaglarla karsi karsiya
gelmistir. Altinekin kuzeyinde, faya paralel kaynak ¢ikislari, kiiciik goller ve traverten
konileri gozlenmektedir. Altinekin fay zonu morfolojik ve yonelim olarak en az ii¢
boliimden olusmaktadir. Egribayat kuzeyi ile Altinekin ilgesine kadar uzanan KKD-
GGB gidisli ilk boliim yaklasik 20 km uzunlugundadir. Altinekin ilgesinden Akincilar
dogusuna kadar uzanan ikinci fay pargasi toplam olarak 10 km uzunlugundadir ve K-
G gidis gostermektedir. Akincilar dogusundan itibaren catallanan ve Bolluk goli
kuzeyine kadar uzanan K-G gidisli ti¢lincii boliimde yaklagik 20 km uzunlugundadir.
Fay zonu iizerindeki kinematik gostergeler, fayin egemen olarak egim atimli normal
bir fay oldugunu gostermektedir. Akincilar civarinda Kuvaterner yash akarsu
cokellerini kesen fay bu ¢okelleri 30 metre diisey atima ugratmistir.

Anahtar Kelimeler: Konya, Altinekin Fay Zonu, Akgasar Fayi, Normal Fay, Bolluk
Goliu

Neotectonic Features of the Altinekin Fault Zone

ABSTRACT: Approximately north-south striking Altinekin fault zone located to the
northeast of Konya, is 50 km in length and 0-5 km in width. The zone extend from
northeast end of Konya basin to the north of Bolluk lake where it makes a junction
with the Cihanbeyli Fault zone(CFZ). The zone can be traced well by its
morphological features between Yazibelen village and Bolluk lake. In this part the

11
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zone, which is dipping to the west, has north-south orientation in the north, and
northeast-southwest orientation in the south. Altinekin and Akc¢asar faults formed a

triangular shaped horst structure in the area which is mainly occupied by outcrops of
HP/LT Mesozoic metamorphic rocks and Miocene-Pliocene lacustrine rocks. The fault
zone brought the metamorphic rocks and the lacustrine rocks with the Quaternary
alluvial deposits side by side. Springs, small lake and swamps, and travertine cones
can be observed along the northern part of the zone. The fault zone can be divided into
the three segments according to the its morphologic features and orientation. The first
segment extending from Yazibelen to the Altinekin town is 20 km in length with the
NNE-SSW orientation. The second segment which is located between Altinekin and
Akincilar has N-S orientation and is 10 km in length with linear strands. The third
segment which is 20 km in length, strikes N-S and is placed between the Akincilar and
conjuction area with the CFZ. This part is characterized by sub-paralel faults.
Kinematic indicators on fault planes have revealed the fault mainly is a normal dip-
slip fault. Data obtained from the cutting evidence of the ancient river deposits
demonstrates that, due to this faulting, at least 30 m of vertical displacement was
taken place in the area during the Quaternary time.

Key Words: Konya, Altinekin Fault Zone, Ak¢asar Fault, Normal Fault, Bolluk Lake
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Camard1 (Nigde) yoresinde Nigde Masifinin Yapisal Ozellikleri

Ramazan Demircioglul, Yasar EREN?

'Afet ve Acil Durum Miidiirliigii, Aksaray, Tiirkiye
derzan2000@hotmail.com
*Selguk Universitesi, Jeoloji Miihendisligi Boliimii, Kampiis — Konya, 42075, Tiirkiye
yeren@selcuk.edu.tr

OZET: Camardi (Nigde) yoresinde, Nigde masifi mermer, gnays, kuvarsit ve
amfibolitlerden olusmustur. Masife ait bu kayaclar Kretase yasli granodiyoritler
tarafindan kesilmistir. Paleosen-Eosen diisiik dereceli bagkalasim kayaglar1 masifin
otokton ortiisiinii olusturur. Bu birimler, Ust Kretase-Paleosen yash flisoyid ve ada
yay1 Ozelligindeki kayaglar tarafindan tektonik olarak {istlenir. Yorenin en geng
birimlerini ise Oligosen-Kuvaterner yash karasal ve volkanik kayaglar olusturur.
Nigde masifi metamorfitleri en az dort evreli (D, D,, D3ve Dy) siinek deformasyona
ve kivrimlanmaya ugramistir. D; evre deformasyonla, masifin kayaglar yatik-
izoklinal olarak kivrimlanmis ve eksen diizlemlerine paralel foliasyonlu (S;) bir yap1
kazanmigtir. Kayaclarin tabaka (So) diizlemlerinin izoklinal ve siddetli kivrimlanmasi
nedeniyle tabaka transpozisyonu gelismis ve yalinmis kivrim yapilar1 olusmustur. D,
evre, harita 6lgeginde kuzeydogu-gilineybati yonelimli ve hem kuzeydoguya, hem de
gilineybatiya egimli kivrimlar gelistirmistir. D, ve D, evre kivrimlarin girisimi sonucu
yorede Tip-2 tiirii (mantar kivrimi) kivrimlanmis kivrimlar olusmustur. Ikinci evre
mesoskopik kivrimlar sikisik-izoklinal geometrili olup, asimetrik ve egik kivrim
ozelligi sunarlar. Inceleme alaninda D evre kivrimlanma sonucu bélgede biiyiik bir
dom yapis1 gelismistir. D4 evre kivrimlar ise harita dlgeginde D, evreye yaklasik dik
yonelimli ve kuzeybati-glineydogu gidisli ve gilineydoguya dalimli sinform ve
antiform yapilart olusturmustur. D, evre deformasyonla oOrtii kayaclari {istiinde yer
aldiklar1 temel kayaglar1 ile beraberce deforme olmustur. Mikroskopik analizler
Kretase-Eosen yash kayaglarin, bu evre deformasyonla diisiikk dereceli yesilsist
fasiyesinde baskalasima ugradigimi gostermektedir D, evre kivrimlarin geometrisi,
temel ve Ortii kayaclarinin beraberce deforme oldugu yorelere 6zgii kivrim sitilini
(kasp—lob yapis1) yansitmaktadir.

Anahtar Kelimeler:Camardi, Nigde Masifi, Cok Evreli Deformasyon, Kasp-Lob
Yapisi
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Structural features of the Nigde Massif in the Camardi
(Nigde) Region

ABSTRACT: In the Camardi (Nigde) region, Nigde Massif is composed of
Palaeozoic-Mesozoic marble, gneiss, and quartzite. The high-grade metamorphic
rocks of massif are cut by Cretaceous granodiorite. These rocks are unconformably
overlain by Paleocene-Eocene aged low-grade metamorphic rocks. Upper Cretaceous-
Eocene flyschoid and island-arc rocks tectonically overlie the above mentioned units.
The youngest rocks in the area are Oligocene-Quaternary continental sedimentary and
volcanic rocks.

The rocks of the massif have been subjected to at least four ductile deformational
events, that are designated as D;, D,, D; and D4. The first phase of deformation
produced recumbent isoclinal folds which are often intrafolial and rootless, and
pervasive axial-planar foliation. Bedding in the metasedimentary rocks of the massif is
almost completely transposed into S;-foliation. D, event generated northeast-
southwest trending and variably plunging folds on the map scale. The superposition of
D, folds over the D; folds generated Type-2 mushroom fold interference patterns. The
second generation inclined folds (F,) are very tight to isoclinal and generally
asymmetric. Dj3- event formed a large dome structure, possibly related to the
granodioritic intrusions in the studied area. Dj-event is characterised by northwest-
southeast trending and southeast plunging map scale synformal and antiformal folds.
During the D4-event both the rocks of massif and its Paleocene-Eocene cover rocks are
folded. High competency contrast of the lithologies existed across the boundary
between the massif and the cover during D4, buckling has led to the formation of map
scale cuspate-lobate folds. Microscopic observations have shown that the cover rocks
of the massif are metamorphosed under the very low grade metamorphic conditions
and gained cleaved structures, during the Ds-event.

Key Words: Camardi, Nigde Masif, Poly-Phase Deformation, Cuspate-Lobate Folds
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Kii¢iik Menderes Grabeni’nin Tektonigi

Tahir EMRE', Metin TAVLAN’, HASAN SOZBILIR', Omer AKSU, Yilmaz
RUZGAR*

' Dokuz Eyliil Universitesi, Jeoloji Mithendisligi Bliimii, Tiaztepe Yerleskesi, Buca, izmir, 35160, Tiirkiye
tahir.emre(@deu.edu.tr
% Sardes Nikel Madencilik A.S., Akdeniz Cd. No:14 Birsel Is Merkezi , D:502, Pasaport/ Konak- izmir, 35210, Tiirkiye
3Tiirkiye Petrolleri Anonim Ortakligi, S6giitozii Mahallesi, 2. Cadde, No: 86, Ankara, 06100, Tiirkiye
* Krimmley Contracting Company, SA21441 Cidde, Suudi Arabistan

OZET: Kiicik Menderes Grabeni (KMG), kuzeyde Izmir-Ankara Zonu ve giineyde Likya
naplariyla simirlandirilan (Sengér & Yilmaz 1981) Menderes Masifi'nin ortasinda, Odemis-
Kiraz Asmasifi iizerinde yer alir. Yaklagik 10-20 km genislik ve 85 km uzunlukta asimetrik
grabenin kuzey (Bozdag) ve giiney (Aydin Daglar) kenarlarindaki yiikseltiler, Gediz ve Biiyiik
Menderes ayrilma faylarimin taban blogundaki Menderes Masifi’nin metamorfik kayalarindan
yapilidir (Emre & So6zbilir 1995; S6zbilir 2001).

KMG’nin dogu ucunda yer alan Suludere Formasyonu sikisma tektonigi denetiminde
gelismig, ters ve dogrultu atimli faylarla deforme edilmistir. Aydogdu Formasyonu’nun
¢cokelimi ise, genislemeli Neotektonik rejimin blok faylanmasiyla iligkilidir (Emre & Sozbilir,
2007).

Grabenin giineybati ucundaki Ayaklikirt Formasyonu, Suludere Formasyonu’na benzer
yapisal 6zellikler sunar ve agisal uyumsuzlukla Aydogdu Formasyonu tarafindan iistlenir.

Grabenin orta kesiminin kuzey kenarinda havza dolgusu sadece Aydogdu Formasyonu’yla
temsil edilir.

Blok faylanma sirasinda gelisen ana faylar, Kiraz ¢evresinde KB-GD uzanimli oblik normal
fay sistemi geklinde oldugu halde, Tire ve Bayindir ¢evresindeki baskin faylar KD-GB
uzanimli oblik normal faylardir. Tiim graben boyunca gézlenen K-G uzanimli faylar ise oblik
ve dogrultu atim bilesenlidir.

Faylarin kinematik verileri 1s181nda, dort deformasyon fazi tanimlanmustir: (i) kuzeye ve
giineye tektonik tagmmma veren D1 ve D2 deformasyon fazlar1 ge¢ Orta Miyosen dncesinde
geligsmistir. (i1) D3 deformasyon fazi Kiraz ve Tire havzalarinin ilk evresindeki tortullagmayla
esyasli ve tortullagsma sonrasi tektonikle iligkilidir ve formasyon i¢i uyumsuzluklar ve ters
faylarla kendini gosterir. (iii) D4 deformasyonu yash yapilar1 kesen ve giliniimiizdeki KMG’yi
sekillendiren normal faylarin gelismesini saglamistir. Pliyo-Pleyistosen’den giinlimiize kadar
stiren bu genislemeli tektonik rejim normal fay sistemiyle simgelenir ve geng tortullar:
denetlemektedir.

Bu caligma, TUBITAK YDABAG-102Y052 ve 106Y056 nolu projeleri ile DEU
Rektorliigii 04.KB.FEN.032 ve 04.KB.FEN.033 nolu AFS projeleri tarafindan desteklenmistir.

Anahtar Kelimeler: Kiiciik Menderes Grabeni, Neojen-Kuvaterner, Stratigrafi, Sikigma

Tektonigi, Genisleme Tektonigi, Havza I¢i Uyumsuzluklar, Tortullasmayla Yasit
Krvrimlanma.
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Tectonics of Kiigiik Menderes Graben

ABSTRACT: The Kiiciik Menderes Graben (KMG) is located on the Odemis-Kiraz
Submassif of central Menderes Massif, bordered by Izmir Ankara Zone rocks in the
north and Lycian Nappes in the south (Sengér & Yilmaz 1981). KMG is a 10-20 km
wide and 85 km long asymmetric graben. The horsts located in the north (Bozdag) and
south (Aydin Mounts) of the KMG are the footwall blocks of the Gediz and Biiyiik
Menderes detachment faults and composed of metamorphic rocks of the Menderes
Massif (Emre & Sozbilir 1995; Sozbilir 2001).

In the easternmost part of the KMG the Suludere Formation is developed under
control of the compressional tectonics and deformed by thrust and strike-slip faults.
However, sedimentation of the Aydogdu Formation is related to the block faulting of
the later Neotectonic period (Emre & So6zbilir, 2007).

In the south-western end of the KMG, the Ayaklikiri Formation crops out in
discrete Neogene patches, has similar characteristics as Suludere Formation and
unconformably overlain by the Aydogdu Formation. However, in the north of central
KMG, the basin fill is only made up of Aydogdu Formation.

The major faults formed during the block faulting trend NW-SE and are oblique
normal faults around Kiraz. However, mapped oblique normal faults around Tire and
Bayindir trend NE-SW. The N-S trending faults observed in the whole graben have
oblique and strike-slip components.

On the basis of kinematic data collected from faults, four deformation phases have
been recognized: (i) D1 and D2 deformations indicate north and south-directed
tectonic transport developed before late Mid-Miocene; (ii) D3 deformation, reflecting
syn to post-sedimentary tectonics of Kiraz and Tire basins those are represented by
intraformational unconformities and related reverse faulting; (iii) D4 deformation gave
rise to normal faults that cut and displace earlier structures and shapes the present-day
configuration of the KMG. This extensional tectonic regime has been active since
Plio-Pleistocene and is represented by normal fault system and controls the
development of the young sediments.

This study was supported by TUBITAK, Project No: YDABAG-102Y052 and
106Y056, and also DEU AFS Project No: 04.KB. FEN.032 and 04.KB. FEN.033.

Key Words: Kiiciik Menderes Graben, Neogene-Quaternary, Stratigraphy,

Contractional ~ Tectonics, Extensional Tectonics, Intrabasin  Unconformity,
Synsedimentary Folding.
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Akoren Bolgesinin Jeolojik Ozellikleri (Orta Toroslar)

Yiiksel AYDIN, Ahmet TURAN

Selguk Universitesi, Miihendislik-Mimarlik Fakiiltesi, Jeoloji Miihendisligi Béliimii, Konya,
42075, Tirkiye
aturan@selcuk.edu.tr

OZET: Akoren yoresinde, otokton Geyikdagi Birligi ile allokton Bozkir Birligine ait
Mesozoyik istifleri ve bunlari agili uyumsuzlukla 6rten Neojen birimleri yilizeylemektedir.

Geyikdagi Birliginin bolgedeki stratigrafik istiflenmesi, dolomit ara katkili smirlt self
karbonatlarindan yapilmis olan Jura-Erken Kretase yasli Hacialabaz kiregtas: ile baglar.
Hacialabaz birimi iizerinde uyumlu olarak, ¢ok bol rudistli-foraminiferli resif karbonatlar
seklindeki, Ge¢ Kretase yaslh Saytepe formasyonu yer alir. Ustte yine uyumlulukla ¢ort
yumrulu, killi ve marnl pelajik karbonatlardan yapilmis Geg¢ Kretase-Paleosen yashi Dutlu
formasyonu izlenir. Dutlu formasyonu ise killi-camurlu-kumlu ritmik ¢okellerden yapilt bir
flis istifi olan, Eosen yasli Beden formasyonu ile uyumlu bir sekilde ortiilmistiir.

Akoren bolgesinde Geyikdagi Birligine ait birimler, Bozkir Birliginin tektonik dilimleri
tarafindan {izerlenirler. Bozkir Birliginin en alt béliimiinii, Maastrihtiyen yash Hatip ofiyolitli
karigig1 olusturur. Yorenin ikinci allokton dilimi, ¢ortlii kiregtasi-killi kiregtasi- radyolarit
igerikli ve Geg Kretase yash pelajiklerden (Boyalitepe grubu) meydana gelmistir. inceleme
alanindaki {i¢iincii allokton tektonik dilim ise; orta-kalin tabakali, bol eklemli ve masif
yapidaki Triyas-Jura yaslh neritik kiregtaslaridir (Gencek grubu).

Akdren cevresinde otokton ve allokton konumlu kayalar ile neootokton konumlu kayalarin
sinirlari, genelde fay dokanakli olup, bdlgenin diizlesmis sahalari, birer c¢okiintii alani
durumundadir. Bu ¢okiintiilerin tabanlarinda, neootokton konumlu geng¢ dolgu birimleri olarak,
Geg¢ Miyosen-Erken Pliyosen siirecinde olusmus gol transgresyonuna ait kaba kirmtililar (Sille
formasyonu), g6l karbonat ve killeri (Ulumuhsine formasyonu), volkanoklastikler
(Kiigikmuhsine formasyonu) ile dasit ve andezitler (Erenlerdag: volkanitleri) yer almaktadir.
Akdren gevresinin en geng olusuklari, Geg Pliyosen-Pleyistosen’de olusmus dag etegi-aliivyal
yelpaze ¢okelleri (Toprakli formasyonu) ve Holosen basindan giiniimiize degin olumus
aliivyonlardr.

Akdren bolgesinde olusmus kivrim ve kiriklar genelde KB- GD gidislidirler. Bu gidis, bolgenin
morfo-tektonik yapisiyla uyumludur ve KB-GD uzanimli bu yapilar, paleotektonik doneme
aittir. Bolgede ana kivrim ve kiriklart kesen DKD-BGB ve D-B uzanimli daha geng
neotektonik kiriklar da vardir. Akoren cevresindeki c¢okiintiiler, bu kiriklarin kontroliinde
olugmusg yar1 grabenlerdir. Bu grabenlerin tesekkiilii, paleotektonik olaylarla ¢anaklagmig
alanlarin, neotektonik donemde bir taraftan akarsu-gél-dag etegi ve aliivyal cokellerle
dolmasindan sonra, bélgenin neotektonik hareketlerle yeniden faylanmasima baghdir.

Anahtar Kelimeler: Akoren, Tektono-Stratigrafi, Geyikdagi-Bozkir Ve Neootokton Birlikler.
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Geological Special Features of the Akoren Region
(Central Taurides)

ABSTRACT: Akdren region is an interesting province with autochthonous Geyikdagt Unit,
allochthonous Bozkir Unit and Neoautochthonous Unit. The Neoautochthonous Unit covers by
angular unconformity at the bottom autochthonous and allochthonous tectonic slides.

At the Akoren and surrounding area autochthonous rocks of the Geyikdagi Unit are
outcropped.The autochthonous units started Jurassic-Early Cretaceous limited shelf carbonates
(Hacialabaz limestone) and than it passes Late Cretaceous aged neritic carbonates (Saytepe
formation) including abundant rudistes and foraminipher fossils in the middle of the sequence.
Pelagic fossiliferous, clayey, cherty limestone and marls (Dutlu formation) are also observed at
the upper in the autochthonous unit and the formation is aged Late Cretaceous-Paleocene. At
the top of the autochthonous unit is observed intercalated mudstone, siltstone, sandstone and
marl (Beden formation). The Beden formation is aged Eocene.

Akodren and surrounding Geyikdagit Unit rocks are covered tectonocially by Bozkir Unit.
Tectonic slides of the Bozkir Unit consist at the bottom by Hatip ophiolitic melange
Maastrihtian aged, at the middle Late Cretaceous aged cherty-clayey cabonates and radiolarites
belonging to deep shelf edges of Boyalitepe groups and at the top Triassic-Jurassic aged
massive neritic carbonates of Gencek group.

At the Akoren area coarse clastics (Sille formation), lacustrine carbonates and claies
(Ulumuhsine formation), volcano-clastics (Kiiglikmuhsine formation) and dasitic-andesitic
rocks (Erenlerdagi volcanites) related to Late Miocene-Early Pliocene lacustrine transgression
processes and volcanic activities. Then alluvial phane sediments foot of mauntain (Toprakli
formation) formed during the Late Pliocene-Pleistocene period and alluviums occuring since
Holocene from nowaday were depositedas young filling sediments.

Main folds and fractures in the region extend in NW-SE direction. These tectonic lines are
conformable with morphotectonic structure of district. Therefore, these structural properties are
belonging to the paleotectonic stage. There are also younger faults extending in ENE-WSW
and E-W directions that cut off main folds and tectonic lines in the Akoren region and they are
neotectonical stuctures. The formations of Akoren area depression, wich are subgrabens shapes
are related to the deposition of fluvial-lacustrine-phanof mauntain and alluvial deposits in the
depression areas formed by paleotectonic events and these young units were faulted by the
tectonic proses.

Key Words: Akoren, Tecton-Strstigraphy, Autochthonous Geyikdagi- Bozkir And
Neoautochthonous Units.
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Aydincik Tufasmin (Aydincik-icel) Sedimantolojik Ozellikleri

Hiikmii ORHAN' & Fethiye KOSE®

! Selguk Universitesi Miihendislik Mimarlik Fakiiltesi Jeoloji Miihendisligi Boliimii,
KONY A horhan@selcuk.edu.tr
? Ziraat Bankasi, Mersin Subesi, I(CEL
fethiyekose@hotmail.com

OZET: icel (Mersin) iline bagh Aydincik ilgesinin yerlesim alanindaki sahil boyunca
yaklasik 2 km?® lik bir alanda gozlenen Aydmcik tufasinda dokusal olarak degisik
Ozelliklere sahip 7 fasiyes tanimlanmistir. Bunlar; fitoherm ¢atitagi fasiyesi (Tfg),
fitoherm baglamtasi fasiyesi (Tbg), mikritik tufa fasiyesi (Tm), ¢apraz tabakalanmali
kumtas1 fasiyesi (T¢k), stvanmis konglomera fasiyesi (S¢), cakilli kumtasi fasiyesi
(Tk) ve tufa bresi fasiyesi (Tb). Tufa litolojilerine sahip tiim fasiyesler ¢cok az
miktarlarda kirmtili malzeme igermektedir. Ayrica XRD ve EDX analiz sonuglari tufa
orneklerinin digiik Mg kalsit’ten olustugunu gostermektedir.

Fasiyeslerin sedimantolojik ve mineralojik karakteristikleri, Aydincik tufasinin ¢ok az
miktarlarda aliivyal malzeme girisinin oldugu fluvio-golsel ve bataklik bir ortamda
gelistigini gostermektedir. Aydincik tufasinin muhtemelen Kuvaterner boyunca tufa
olusumu i¢in uygun iklim sartlarinin uygun (sicak ve yagish ) oldugu siirede olusmus
ve iklim kuraklagmaya basladiginda depolanma son bulmustur.

Anahtar Kelimeler: Aydincik, tufa, Kuvaterner.

Sedimentologic Chacteristics Of Aydincik Tufa (Aydincik-Icel)

ABSTRACT: Seven texturally different facies were determined in the Aydincik Tufa
cropping out in an area of 2 km® along the beach of Aydincik town (igel). These are
phytoherm framestone facies (Tf¢), phytoherm boundstone facies (Ttb), micritic tufa
facies(Tm), crossbedded carbonate sandstone facies (Tg¢k), carbonate coated
conglomerate facies (S¢), pebbly carbonate sandstone facies (Tk) and tufa breccias
facies (Tb). The terrigenous material of all tufa facies is generally very low. The XRD
and EDX analyses of tufa samples showed that the tufa samples are composed of low
Mg-calcite.

The sedimentological and mineralogical characteristics of the facies points that the
Aydincik tufa was deposited in a fluvio-lacustrine and paludal environment in which
the terrigen input was very low. The Aydincik tufa most probably deposited in
Quaternary when the climatic conditions were suitable (hot and wet) and the
deposition was seized when the climate became hot and dry.

Key Words: Aydincik, tufa, Quaternary.
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Selmo Formasyonu’nun Adiyaman Yoresindeki Yiizeylemelerinin
Sedimantolojik Ozellikleri ve Yoresel Tektonikle iliskisi

ibrahim TURKMEN', Hiikmii ORHAN’, Ercan AKSOY?, Atike NAZIK®,
Calibe Ko¢ TASGIN® & ilker Yiicel OGRENMIS®

"Balikesir Universitesi Jeoloji Miih. Boliimii, Balikesir,
iturkmen@balikesir.edu.tr
2Selguk Universitesi, Jeoloji Miih. Bsliimii, Konya
3Firat Univesitesi, Jeoloji Miih. Boliimii, Elazig
*Cukurova Universitesi, Jeoloji Miih. Bsliimii, Adana
*TPAO Genel Miidiirliigii Aragtirma Merkezi, Ankara

OZET: Bu calismada Ge¢ Miyosen yasli Selmo Formasyonunun Adiyaman dolaylarindaki
yiizeylemelerinin sedimantolojik 6zellikleri ve yoresel tektonikle iliskisi arastirilmistir. Glineydogu
Anadolu Bolgesi’nde Bitlis Kenet Kusagi boyunca genis yayilim sunan Selmo Formasyonu’nun
tipik yiizeylemeleri Adiyaman dolaylarinda gozlenir. Adiyaman yoresinde Burdigaliyen -
Tortoniyen yash Eski Kahta Formasyonu’nu uyumsuz olarak {izerleyen birimin yasi ostracod ve
diatomit fosillerine gore Pannoniyen-Ponsiyen olarak verilmistir. Selmo Formasyonu tabanindan
tavanina dogru Tirpal iiyesi (Alt aliivyal birlik), Alut iiyesi (G&l birligi) ve Kahta iiyesi (Ust aliivyal
birlik) olmak iizere li¢ birimden olusur. Tirpal {iyesi genellikle tabakali konglomera, capraz tabakali
kumtag1 ve seyrek ¢amurtaglarindan kurulu olup orgiilii akarsu ¢okellerini karakterize eder. Alut
liyesi alt-orta seviyelerinde marn ve kumtagi araseviyeli marn, iist diizeylerinde ise ¢ogunlukla
kumtaglarindan kurulu olup delta-g6l ¢okellerini temsil eder. Bu birimi {izerleyen Kahta iiyesi ise
altta tabakali konglomera, ¢apraz tabakali kumtaslar1 ve kumtaslarindan kurulu tane boyu yukariya
dogru incelen devreli ardalanmali istiflerin olusturdugu akarsu c¢okelleri, iistte kirmizi konglomera
ve kirmizi ¢amurtaslarinin olusturdugu tane boyu yukariya dogru kabalasan ve kalinlagan aliivyal
yelpaze c¢okellerinden olusur. $elmo Formasyonu Giineydogu Anadolu Bindirme Kusag: (Bitlis
Kenet kusagi) ve Adiyaman Fay Zonu ile iligkili olarak geligmistir. Bindirme Fayi ile iligkili
bolgesel yiikselmeler sonucu bindirme cephesinin dniinde Tirpal iiyesine ait orgiilii akarsu ¢okelleri
gelismistir. Devam eden K-G dogrultulu sikisma sonucu gelisen diisey bilesenli dogrultu atimli fay
(Adiyaman fay1) ile iligkili olarak gelisen golde Alut liyesine ait kumtas1 ve marnlar ¢okelmistir.
Marnlar igerisinde yer alan diatomitler buradaki gollerin tatl su golleri oldugunu goéstermektedir.
Ilerleyen dénemlerde devam eden tektonik olaylara bagl olarak buradaki gél hizlica dolmus yerini
akarsu ve aliivyal yelpaze ¢okellerine birakmistir. Tabandaki akarsu ¢okelleri ile iizerindeki aliivyal
yelpaze ¢okelleri arasinda formasyon i¢i uyumsuzluk gelismistir. Tektonik aktivitesi devam eden
Adiyaman Fayinin Selmo Formasyonunu kestigi de goriilmektedir. Ayrica havzadaki tektonizma ile
iliskili olarak gelisen depremlere bagli olarak c¢ok sayida soft-sediment deformasyon yapilari
(kayma kivrimlari, yiik kaliplari, sinsedimanter faylar vs.) gelismistir. Sismik kokenli oldugu kabul
edilen bu yapilar (sismitler) Selmo Formasyonu’nun ¢okeldigi sirada bolgede magnitiidii 5’den
biiyiik depremlerin etkili oldugunu gostermektedir.

Anahtar kelimeler: Adiyaman, Selmo Formasyonu, sedimantoloji, aliivyal yelpaze, akarsu, gol,
Adryaman fay1
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Sedimentologic characteristics of outcrops of the Selmo Formation at the
Adyaman area (SE Turkey) and their relations
with the local tectonics

ABSRACT: With this study, the sedimentological characteristics of the Late Miocene
Selmo formation around Adiyaman and their relation with the regional tectonics were
investigated. The Selmo formation, outcropping widely along the Bitlis suture zone, has
extensive and well-exposed outcrops around the city of Adiyaman. It overlies
unconformably the Burdigalian- Tortonian aged Eski Kahta formation and, is dated as
Pannonian-Pontian by using ostracoda and diatom fossils. The Selmo formation divided
into three units. These are, from bottom to top, the Tirpal member (lower alluvial facies
association), the Alut member (Lacustrine fasies association) and the Kahta member
(Upper alluvial facies association). The Tirpal member comprises bedded conglomerate,
cross-bedded sandstone and mudstone and, is interpreted to be deposits of braided river
system. The Alut member is represented by marl and sandstone interbedded marl at the
bottom and intermediate levels and, by sandstone at the upper level. These sediments were
interpreted as lacustrine deposits. The Kahta member overlying the Alut member begins
with a series of stacked fining upward sequences with basal bedded conglomerate, cross-
bedded sandstone and planer sandstone of fluvial deposit at the bottom part and, passes
into a coarsening and thickening upward sequence comprising red mudstone and red
conglomerate of alluvial fan deposits. The Selmo formation developed in relation with the
Southeastern Anatolian Thrust Belt (Bitlis Suture Zone) and the Adiyaman fault zone. The
braided river sediments of the Tirpal member were deposited in front of this thrust belt,
sourced from the uplifted region in relation with thrust fault. The sandstone and marl of
the Alut member is deposited in a lake formed in relation with strike-slip fault (Adryaman
fault) due to continuing N-S aligned compression.Diatoms in marl indicate a fresh water
lake. As time passed, the lake was filled rapidly due to continuing tectonic activities and,
the study area became a place where fluvial and alluvial sediment were deposited. An
intraformational unconformity developed between the basal fluvial deposits and alluvial
deposits. In some places, the Selmo formation is cut by the still active Adiyaman fault.
Several different types of soft sediment deformation structures (slumps, load structures,
synsedimentary faults etc.) were developed in lacustrine sediments of the Selmo formation
in respond to earthquakes having magnitude larger than five in the area.

Key Words: Adiyaman, the Selmo formation, alluvial fan, fluvial, lake, Adiyaman fault.
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Hadim (Konya - Tiirkiye) Cevresindeki Hacialabaz Formasyonu
Dolomitlerinin (Ust jurasik) Petrografik ve Jeokimyasal Ozellikleri

Ali Miijdat OZKAN' & Salih DINC?

1 Selguk Universitesi, Jeoloji Miihendisligi Béliimii, Konya, Tiirkiye,
) mujdatozkan@selcuk.edu.tr
2 Batman Universitesi, Sondaj Teknolojisi Programi, Batman, Tiirkiye

OZET: Bu calisma Konya ilinin giineyinde bulunan Hadim ilcesinin gevresinde yer
alan Hacialabaz formasyonuna ait dolomitlerin (Ust Jurasik) petrografik ve
jeokimyasal acidan sedimanter dzelliklerini ortaya c¢ikarmak amaci ile yapilmustir.
Dolomit, dolomitik kiregtagi ve kiregtagindan olusan Hacialabaz formasyonu altta
mikritik ara diizeyler iceren gri, koyu gri renkli, orta — kalin tabakalanmali, seker
dokulu dolomitik kirectaslar1 ile baslar, liste dogru gri renkli, orta tabakalanmali
kirectaglarina gecer. Daha iistlerde ise koyu gri renkli, orta — kalin tabakali, bazi
diizeylerde bresik goriinimlii kiregtasi ve dolomitlesmis ara diizeylerle istif devam
eder. Hacialabaz formasyonu dolomitlerinin petrografik incelemesi sonucu dolomikrit,
dolosparit, mimetik veya non-mimetik olarak gelismis 6hedral, subhedral ve anhedral
dolomit romboederleri saptanmistir. Replasif 6zellikteki dolomit romboederlerinde
zonlu (merkezi kirli, kenar1 berrak) yap1 gozlenmektedir. Dolomitlerde iz element
olarak Fe (500-9400 ppm), Mn (70-620 ppm), Na (74-2522 ppm) ve Sr (40-146 ppm)
gozlenmekte ve Fe ile Mn ve Na ile Sr arasinda pozitif korelasyon gézlenmektedir.
Sr’da azalma olmasina ragmen ¢ogu drneklerde >50 ppm Sr gdzlenmesi orijinal olarak
aragonitik bir kaynagi ifade etmektedir. Hacialabaz formasyonu dolomitlerinde
gozlenen 50'® degerleri -0,64 ile -6,76%o(PDB) arasinda, 5C" degerleri +0,42 ile +2,7
(PDB) arasindadir. Dolomit &rneklerinin ¢ogu hafif REE zenginlesmesi ve farkli
negatif Eu anomalileri yani, Eu’ca tiikketilmeyi sergilerler. Ayrica 6rneklerin ¢ogunda
negatif Ce, ¢ok az kisminda ise pozitif Ce anomalileri gozlenmektedir. Hacialabaz
formasyonu dolomit drnekleri iersindeki toplam REE igerikleri, Sr ve [O'® icerikleri
ile pozitif olarak korele edilebilmektedir. Dolomitler intertidal - subtidal ortamda
erken diyajenetik ve sig — orta gomiilme derinliklerinde ge¢ diyajenetik olarak
olusmustur.

Anahtar kelimeler: Hadim, Dolomit, izotop, Jeokimya, Gelgit alti.
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Petrographic and Geochemicial Characteristic of the Hacialabaz
Formation Dolomites (Upper Jurassic) in the Hadim
(Konya - Turkey) Area

ABSTRACT: The objective of this study is to determine the sedimentary properties
of dolomites (Upper Jurassic) in terms of petrography and geochemistry, which belong
to the Hacialabaz formation existing at the surroundings of Hadim District lying at the
south of Konya City. The Hacialabaz formation formed dolomite, dolomitic limestone
and limestone. The Hacialabaz formation begins with gray or dark gray colored,
moderate-thick layered, sugar textured dolomitic limestones including micritic
intermediate layers at the bottom, and continues with gray colored, medium layered
limestones through the upper parts. Dark gray colored, moderate-thick layered
breccioid like appearing limestone at some layers and dolomitized intermediate layers
form the upper parts. As a result of the petrographic investigation of the Hacialabaz
formation dolomites, there were determined dolomicrite, dolosparite, mimetic or non-
mimetic developed euhedral, subhedral and anhedral dolomite rhombs. The zoned
structure (dirty center, clear sides) was observed in the dolomite rhombs having
replacive characteristic. The trace elements of Fe (500-9400 ppm), Mn (70-620 ppm),
Na (74-2522 ppm) and Sr (40-146 ppm) were observed in dolomites, where positive
correlation was seen between Fe — Mn and Na — Sr. Despite the decrease in Sr,
observing >50 ppm in most of the samples explains an original aragonitic source. 30'®
values and 8C" values observed in Hacialabaz formation dolomites vary between -
0.64%0 and -6.76%0 (PDB), and +0.42 and +2.7, respectively. Most of the dolomite
samples present light REE enrichment and different negative Eu anomalies, i.e.
consumption by Eu. Moreover, negative Ce anomaly was observed in most of the
samples, and positive ones in a few of them. The cumulative REE ingredients inside
the Hacialabaz formation dolomite samples can be correlated positively with the Sr
and [10'® ingredients. Dolomites have been formed as early diagenetic at the tidal-
subtidal environment and as the late diagenetic at the shallow-middle burial depths.

Key words: Hadim, Dolomite, Isotope, Geochemistry, Subtidal.
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Akpmar (Konya - Tiirkiye) Cevresindeki Kiziloren Formasyonunun
(Ust Triyas - Alt Jura) Petrografik Ozellikleri

Ali Miijdat OZKAN' & Ayse ELMAS®

"'Selguk Universitesi, Jeoloji Miihendisligi Boliimii, Konya, Tiirkiye,
} mujdatozkan@selcuk.edu.tr
2 Selguk Universitesi, Fen Bilimleri Enstitiisii, Konya, Tiirkiye

OZET: Kiziléren formasyonu dolomitlerinden petrografik olarak 5 adet dolomit
dokusu tanimlanmistir: (1) unimodal ¢ok ince — ince kristalin planar-s (yar1 6zsekilli)
mozayik dolomit, (2) unimodal orta — iri kristalin planar-s (yar1 6zsekilli) mozayik
dolomit, (3) iri — ¢ok iri kristalin planar — planar olmayan-c (¢imento) dolomit, (4) orta
— iri kristalin planar-e (6zsekilli) mozayik dolomit ve (5) stromatolitik dolomit olmak
tizere erken ve geg¢ diyajenetik olarak iki farkli sathada gelismiglerdir. Dolomit 1, 2 ve
5 tipleri replase orijinli olup hacimsel olarak ¢ok 6nemli tiplerdir. Dolomit 3 ve 4
tipleri ise ¢imento seklinde olup, dolomit 3 tipi bosluk dolgusu dolomit olarak
isimlendirilmistir. Berrak sadle dolomitler birincil ge¢ satha gomiilme dolomitlerini,
kirli sadle dolomitler daha sonraki gelisimi ifade ederler.

Evaporitlerin yokluguyla birlikte dolomitlerin erken si1g yiizeyaltt orijini ve
paleocografik kontrolii, karisim zonu modelini vurgular. Kiziléren formasyonu
dolomitleri, gelgit i¢i — gelgit alt1 ortamda karisim zonu sivilarindan erken diyajenetik
olarak ve s1g — derin gomiilme derinliklerinde havzasal tuzlu sulardan ge¢ diyajenetik
olarak olugsmuslardir.

Anahtar Kelimeler: Dolomit, Kiziloren, Akpinar, Gelgit i¢i, Gelgit alt1.

Petrographic Characteristic of the Kiziloren Formation (Upper Triassic-
Lower Jurassic) in the Akpinar (Konya - Turkey) Area

ABSTRACT: Five types of dolomite in the in the Kiziléren Formation carbonate
rocks were distinguished through petrographic analysis: (1) unimodal, very fine- to
fine-crystalline planar-s (subhedral) mosaic dolomite, (2) unimodal, medium- to
coarse-crystalline planar-s (subhedral) mosaic dolomite, (3) Coarse- to very coarse-
crystalline planar- to non-planar-c (cement) dolomite, (4) Medium- to coarse-
crystalline planar-e (euhedral) mosaic dolomite and (5) Stromatolithic dolomite, which
were interpreted to have formed in two different stages, early diagenetic and late
diagenetic. Dolomite types 1, 2, and 5 are of replacement origin, and are
volumetrically the most important types. Dolomite types 3 and 4 are dolomite
cements, and dolomite type 3 is termed void-filling dolomite. Clear saddle dolomite is
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the first late burial dolomitic phase, whereas cloudy saddle dolomite precipitated
afterwards.

The paleogeographic control and early shallow subsurface origin of the dolomite,
together with an absence of evaporites, point to the mixing-zone model. Kiziloren
Formation dolomites have been formed as early diagenetic from mixing zone fluids at
the tidal-subtidal environment and as the late diagenetic from basinal brines at the
shallow-deep burial depths.

Key Words: Dolomite, Kiziloren, Akpinar, tidal, subtidal.
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Tarsus Nehri ve Delicay (Mersin) Cokellerinin Sedimantolojik ve
Jeokimyasal Ozellikleri

Fulya YUCESOY ERYILMAZ & Sevil ONAT

Mersin Univ. Miihendislik Fak. Jeoloji Miihendisligi Béliimii, Ciftlikkéy Kampiisii D Blok
Mezitli/Mersin
fyucesoy@mersin.edu.tr

OZET: Calismada Cukurova Deltasi batisinda Tarsus Nehri ve Delicay’dan alinan 32 adet
giincel ¢cokelin sedimantolojik ve jeokimyasal 6zelliklerinin belirlenmesi amaglanmustir.
Tarsus Nehri ¢okel ornekleri Berdan Baraji iizerinden ve denize bosaldigi noktadan
alinmugtir. Ornekler ¢ogunlukla ¢akilli kum ve az cakilli kum ¢dkel simiflarndadir.
Istatistiksel degerlendirmede ortalama tane boyunun kumda yogunlastigi, boylanmasmin
orta ve kotii, basikligin ise sivri ve ¢ok sivri oldugu belirlenmistir. Bu verilerle Tarsus
Nehri ¢okellerinin beslenme kaynagina yakin oldugu ancak tanelerin sertlik derecesinin
yiiksek olmadig1 anlasilmaktadir.

Delicay orneklemeleri 100-200m kodundan ve nehir agzindan alinmigtir. Cokel siniflari,
kumlu ¢akil, az ¢akilli kum, ¢akilli ¢amurlu kum, c¢akilli kum, az cakilli kumlu ¢amur,
cakilli camurdur. Istatistiksel degerlendirmede ortalama tane boyunun ince kumda
yogunlastig1, boylanmasinin ¢ogunlukla orta ve kotii, basikligim c¢ok sivri oldugu
belirlenmistir. Cokel siniflarinin coklugu, ortalama tane boyunun daginikligi, boylanmanin
orta ve kotli olmasi ¢okellerin farkli kayaglardan kaynaklandigini gostermektedir.

XRD analizlerinde tiim 6rneklerde (3 adet Tarsus Nehri, 5 adet Deligay), kuvars ve kalsit
mineralleri bulunurken; Tarsus Nehri 6rneklerinde illit ve dolomit, Deligay drneklerinde
kaolinit, montmorillonit, albit, gismondin, kordiyerit, krizotile rastlanmistir. Tarsus Nehri
orneklerindeki dolomit, kristalen kiregtaslarindan ve illit, derin deniz, s1g deniz ve gegis
ortam ¢okeli olan killi birimlerden kaynaklanmaktadir. Delicay 6rneklerindeki mineraller
ofiyolitik melanj igerinde yer alan serpantinlesmis ultrabazik kayaglardan beslendigini
ortaya koymaktadir.

Tarsus Nehri orneklerinde ¢akil ve kum ile yiiksek korelasyon sunan karbonat ortalamasi
%52 iken, Delicay o6rneklerinde %28’dir. Orneklerde organik karbon miktar1 %1’
asmamistir.

Cokel orneklerinde Cu, Zn, Mn, Cr, Fe ve Al derisimleri belirlenmistir. Delicay
cokellerinde metal derisimleri, Zn disinda, Tarsus Nehri ¢okellerinden daha yiiksektir.
Ozellikle Mn, Cr ve Fe’in yiiksek derisimlerine rastlanmustir. Delicay &rneklerindeki bu
zenginlesme ofiyolitik melanjin ana bilesenini olusturan serpantinlesmis ultramafik
kayaclar ve i¢inde bulunan kromit cevherlesmelerinden kaynaklanmaktadir. Mn, Cr ve Fe
arasindaki yiiksek pozitif korelasyonda bunu desteklemektedir.

Anahtar Kelimeler: Tarsus Nehri, Delicay, giincel ¢okel, XRD, agir metal.
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Sedimentological and Geochemical Characteristics
of Tarsus and Delig¢ay River (Mersin) Sediments

ABSTRACT: In this study we aimed to determine the sedimentological and
geochemical characteristics of 32 recent sediments taken from Tarsus and Delicay
Rivers, both stand in the west of Cukurova Delta.

Tarsus River sediment samples are taken from Berdan Dam and sea reaching point.
Samples are mostly gravelly sand, slightly gravelly sand sediments. In statistical
evaluation, it's found that avarage grain size is increased in the mud, sorting is
moderate and poor, kurtosis is sharp and very sharp. With this data it's understood that
Tarsus River sediments stand close to their source but hardness of the grains are not
high.

Delicay River samples are taken from river mouth and from 100-200 altitude.
Sediment classiffications are sandy gravel, slightly gravelly sand, gravelly muddy
sand, gravelly sand, slightly gravelly sandy mud and gravelly mud. In statistical
evaluation, it's found that avarage grain size is increased in fine sand, sorting is
moderate and poor and kurtosis is very sharp. Diversity of sediment classes, high
range of avarage grain size and sorting being moderate and poor, shows that the
sediments feed from different types of rocks.

While calcite and quartz are found in XRD analysis of all the samples (3 Tarsus River
and 5 Deligay River), in Tarsus River samples, dolomite and illite, and in Deligay
River samples kaolinite, montmorillonite, albite, gismondine, cordierite, chrysotile are
also found. The minerals in Delicay River samples, display that they feed from
serpentinized ultrabasic rocks that are part of ophiolitic melange.

In Tarsus River samples avarage carbonat is 52% and in Deli¢ay River samples 28%
and have a high correlation with gravel and sand. Organic carbon did not exceed 1%
in samples.

In sediment samples Cu, Zn, Mn, Cr, Fe and Al concentrations are determined. In
Delicay River sediments, metal concentrations are higher than Tarsus River's except
for Zn. Especially high concentrations are found in Mn, Cr and Fe. These high
concentrations in Deligay River are due to serpentinized ultramafic rocks which
compose the main component of ophiolitic melange, and chromite ores in it. High
positive correlation between Mn, Cr and Fe support this thesis.

Key Words: Tarsus River, Delicay, Recent Sediment, XRD, Heavy Metal
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Egirdir Golii Pliyo-Kuvaterner Gecmisi Uzerine Yorumlar

Mubhittin GORMUS, Kubilay UYSAL
S. Demirel Universitesi, Jeoloji Miihendisligi Béliimii, Isparta

muhittin@mmf.sdu.edu.tr

OZET: Egirdir Goli’niin morfolojik gelisimi ve tarihgesi iizerine farkli diisiinceler
bulunmaktadir. Ozellikle Pliyo-Kuvaterner gegmisinin irdelenmesini amag edinen bu
caligmada saha ve laboratuar (CBS) bulgulari 1s1ginda g6liin tarihgesi tizerindeki farkl
yorumlar tartisilmistir. Jeolojik anlamda, bélgedeki pek ¢ok gol gibi Egirdir Goli’niin
de genis alanlar1 kapladigi ve Anadolu yiikselimlerinde kalan ¢okiintii gdllerinden
oldugu bilinmektedir. Bununla birlikte, son yillarda tarihi bulgu ve dokiimanlara
dayanarak goliin, glinlimiizden yaklasik bin yil oncesinde ortasinda diiz bir ova
bulunan, iki ayr1 g6l oldugu (Toprakli, 2010) fikri séylenmektedir. Egirdir GOlii’niin
kuzey kismina Hoyran Go6lii denilse de tek bir gol varligi kabul edilmektedir. Sonugta,
Egirdir Golii gegmisi iizerine farkl fikirlerin arastirilmasi i¢in énemli iki kavramin,
jeolojik gecmis (insanlik Oncesi tarihi, yiiz binler, milyon seneler oncesi) ve yakin
geemis (insanlik sonrasi tarihinin, binler seneler 6ncesi), degerlendirilmesi Onerilir.
Goliin yakin gecmisinin gergeklerine yapilacak ayrintili arkeolojik, jeolojik, jeofizik,
iklimsel, zirai, biyolojik ve tarihi bilimsel calismalar ile morfolojik ve cografik
durumu netlestirecek kanitlara ulasilabilecegi diigiiniilmektedir. Eger g6liin bin yillar
oncesinde iki ayr1 gol oldugu gercekse, o zamanki kosullara bakilarak benzer kosullar
altindaki gollerin ge¢misi ve olast gelecegi iizerine de yorum yapmak miimkiin
olabilecektir. Ayrica, bu verilerin dogrulugu, goliin Pliyo-Kuvaterner Oncesi
geemisinin daha karmagik oldugunu da gosterir.

Anahtar Kelimeler: Egirdir Golii, Hoyran Goli, Jeolojik Gegmis, Yakin Gegmis,

Toprakli, R., 2010, Degisen Cografya ve Miryakefolon Savasi, Semih Ofset
Iskitler-Ankara, ISBN: 978-605-60550-0-3, 136s.

Interpretations on The Plio-Quaternary History of
the Egirdi Lake

ABSTRACT: There are several discrete hypotheses on the morphological
development and history of the Lake Egirdir. The aims of the study are to examine and
discuss particularly its Plio-Quaternary history in the lights of the field and laboratory
(GIS) findings. Geologically, it is known that the lake and other lakes in the region
were formed after Anatolid uplifting and covered large areas associated with grabene
systems. However, nowadays, there has been an interesting hypothesis about the
lake’s history based on the human being historical data. It is about that there were two
separate lakes, approximately thousand years ago and a terrestrial area between the
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lakes (Toprakli, 2010). Although the northern part of the Egirdir Lake has been called
as a Hoyran Lake, it can not be separated from the Egirdir Lake. As a result, two
important concepts, the geological history (pre-history of the humanity; thousands,
million years ago) and the recent history (history after the humanity; thousands of
years ago) should be taken into the consideration. It is assumed that detailed
archeological, geological, geophysical, climatic, agricultural, biological, and other
scientific studies will clarify the facts of the lake’s recent history. If it is correct,
results may provide some useful information for the history of other similar lakes.
Besides, reliable results will also show that history of the lakes before Plio-Quaternary
had more complex stories.

Keywords: Egirdir Lake, Hoyran Lake, Geological History, Recent History
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Tarsus Cay1-Tuzgolii Aras1 Kuvaterner Cokellerin Jeolojik Gelisimi

Mustafa ERYILMAZ' & Coskun KAYA’

! Mersin Universitesi, Miihendislik Fakiiltesi, Jeoloji Miih. B8liimii, Ciftlikkéy Kampusu,
TR-33343, Mezitli-Mersin, Turkey ,
meryilmaz@mersin.edu.tr
2 Bilim Miihendislik, Cankaya Mh., Istiklal cad., Miniire apt., No7, Mersin, Turkey

OZET: Bu calismada Tarsus Cayi-Tuzgdlii arasinda yer alan Kuvaterner ¢okelleri
incelenmigtir. Calisma alan1 Mersin O33 b paftasinda yer almaktadir. Calisma alan,
Orta Toros dag kusaginin giineydogu kesiminde yer alir ve kusagin belirgin jeolojik
Ozelliklerini tasir. Paleozoik-Mesozoik yash kayalar bolgenin temelini olusturur.
Tersiyer birimleri bu birimlerin iizerine uyumsuz olarak gelir. Kuvaterner’in temelini
ise Ust Kretase yasli Mersin Ofiyolitik Melanj’1 olusturmaktadir. Tiim bunlarin
tizerinde Pliyosen ve Pleyistosen yash taracalar ile kalisler yer alir. Tarsus (Berdan)
Cay1, Seyhan ve Ceyhan Nehirleri, bolgede etkili olan akarsulardir. Bu akarsularin
tagidiklar1 aliivyonlarin olusturdugu inceleme alani, Cukurova Deltasi’nda yer
almaktadir.

Caligmada, 25 metre derinliginde 3 adet sondaj yapilmistir. Karot 6rnekleri, ¢aligma
alanindan alinan diger oOrneklerle birlikte degerlendirilmistir.  Cokellerin
sedimantolojik, jeokimyasal Ozellikleri saptanmis ve jeoistatiksel degerlendirmesi
yapilmistir. Sondaj verilerinin korelasyonu amaciyla, 3 farkli profil hatt1 boyunca, 12
noktada DES (Diisey Elektrik Sondaj) 6l¢iimleri yapilmustir. Olgiim sonuglarina gore,
6 ayr1 tabaka ayirt edilmistir. Bu tabakalar sondaj verileri ile uyumludur.

SK-1 ve SK-2 kuyularinda, yiizeyden derine dogru 3 ayri birikme ortami oldugu
saptanmigstir. Bunlar, tagkin aliivyonu, lagiiner ortam ve denizel ortam ¢okellerinden
olusan seviyelerdir. Genelde, yiizeyde 0,50-1,00m kalinhiginda ayrismis Ortii
malzemesi yer almaktadir (SK-1, 0,50 m; SK-2, 1,00 m; SK-3, 0,00 m). Onun altinda
ise, 0,50-2,00 m kalinliginda ince taneli tagkin allivyonlarindan olusan tabaka
gorilmektedir ( SK-1, 0,50-1,50 m; SK-2, 1,00—1,50 m; SK-3 0,00-2,00 m’ler arasi).
Lagiiner ortam ¢okelleri SK-1’de 1,00-11,00 m arasinda, SK-2’de 1,50-6,00 metreler
arasinda goriilmektedir. Koyu renkli organik malzemeler iceren, ara ara
komiirlesmelerin gozlendigi, kavkily, silt ve kil boyutundaki laminali tabakalar igeren
bu lagiiner birimler, SK-3 nolu sondajda goriilmemistir. Denizel ortam ¢okellerine
SK-1 no’lu kuyuda 11,00 metrede, SK-2 nolu kuyuda 6,00 metrede, SK-3 nolu kuyuda
ise 2,00 metrelerde girilmistir. Bu ¢okeller yassi ¢akil ve kum taneleriyle ve icerisinde
bulunan kavki pargalari ile ayirt edilmektedir.

Anahtar Kelimeler: Tarsus Ovasi, karot 6rnegi, delta ¢okelleri, denizel ortam,
lagiiner ortam.
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Geological Development of Quaternary Sediments between
Tarsus River and Tuzgolii

ABSTRACT: With this study, between Tarsus River and Tuzgdli Quaternary
sediments investigated. O33 b sheet of the study area is located in Mersin. Study area,
the Central Taurus mountain belt, located in the south east. Shows significant
geological features of this generation. Paleozoic-Mesozoic rocks are the foundation of
the region. Tertiary units come with these units unconformity. Tertiary units comes on
top of them are unconformity. All of them with terraces on the Pliocene and
Pleistocene caliche is located. Tarsus (Berdan) River, the Seyhan and Ceyhan rivers,
streams in the region are effective. They carry the water, formed by alluvial deposits
of the study area.

In the study area, three drilling well were opened until 25 meters deep. Core samples,
along with other samples taken from the study area was evaluated. Sedimentological,
geochemical characteristics and jeoistatiksel assessment was determined at all
samples. Correlation of drilling data in order, three different profiles along the line, 12
points in the DES (Vertical Electrical Sounding) was measured. According to the
results of measurements, six separate strata were distinguished. These layers are
compatible with drilling data.

SK-1 and SK-2 drilling holes, from surface to depth, three different environments
were found to be accumulated. These alluvial flood, the lagoonal environment and the
marine environment, consisting of layers are deposited. In general, the surface
covering material from 0.50 to 1.00 m thick are separated (SK-1, 0.50 m; SK-2, 1.00
m; SK-3, 0.00 m). Below them, from 0.50 to 2.00 m thick layers are composed of fine-
grained alluvial flood (SK-1, 0.50 to 1.50 m; SK-2, 1.00 to 1.50 m; SK-3, 00.00 to 2,
00 m ). Such as decaying plant parts that contain dark organic material, coal
enrichments observed occasionally, kavkili, containing silt and clay-sized laminated
layers of the lagoonal unit, was observed in SK-3 from drilling. No. SK-1 drilling hole
in the marine environment of deposition at 11.00 meters, 6.00 meters in the well at
No. SK-2, SK-3 from the wells were cut in 2.00 meters. These deposits of sand and
gravel and flat course which is distinguished by shell fragments.

Keywords: Tarsus Plain, core samples, delta sediments, marine environment,
lagoonal environment.
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Yakaafsar — Kasimlar (Giineydogu Isparta) Cevresindeki Mentese
Dolomitlerinin Petrografik Ozellikleri

Ali Miijdat OZKAN' ve Salih DINC?

! Selguk Universitesi, Jeoloji Miihendisligi Boliimii, Konya, Tiirkiye
) mujdatozkan@selcuk.edu.tr
* Batman Universitesi, Sondaj Teknolojisi Programi, Batman, Tiirkiye

OZET: inceleme alan1 Bat1 Toroslar’da Isparta Agisi icinde Kasimlar ve Karacahisar
bolgesindeki yaklasik 386 km?’lik bir alan1 kapsamaktadir. Bu alanda Paleozoyik ten
giiniimiize kadar hemen her doneme ait sedimanter, magmatik ve metamorfik kaya
gruplan ylizeylemektedir. Bu kaya gruplarindan bir boliimii otokton konumlu olup,
diger boliimii ise allokton konumludur. Resiyen yasli Mentese dolomitleri igerisindeki
karbonath kayalar petrografik olarak 8 fasiyese ayrilmistir. Bunlar, (1) unimodal, ¢ok
ince- ince kristalin planar-s (subhedral) mozayik dolomit, (2) unimodal, orta-iri
kristalin planar-s (subhedral) mozayik dolomit, (3) orta-iri kristalin planar-e (euhedral)
mozayik dolomit, (4) iri-gok iri kristalin non-planar-a (anhedral) dolomit, (5)
camurtas1 fasiyesi, (6) vaketas1 fasiyesi, (7) istiftasi fasiyesi , (8) kristalin kirectasi
fasiyesidir. Mentese dolomitleri igerisindeki dolomit kristallerinde yaygin olarak
hipidiyotopik ve ksenotopik doku goriiliirken, kristallerin ¢ogu kirli bir goriiniime
sahiptir. Dolomitlerin bir kisminda ilksel dokunun kismen korundugu goriilmektedir.
Dolomitler erken ve gec diyajenetik olarak iki evrede olugsmuslardir. Petrografik, ana,
iz element ve izotopik dzelliklerine gore erken diyajenetik kdkenli dolomitler karigim
suyu zonunda s1g gomiilme esnasinda diisiik sicakliklarda, ge¢ diyajenetik dolomitler
ise orta gdmiilme esnasinda nispeten yiiksek sicakliklarda havzasal tuzlu sulardan
meydana gelmistir.

Anahtar Kelimeler: Mentese, Dolomit, Erken diyajenez, Gomiilme, Peritidal

Petrographic Characteristics of the Mentese Dolomites in The Yakaafsar
- Kasimlar (Southeast Isparta - Turkey) Area

ABSTRACT: The study area in the Isparta Angle area of the Western Taurus in te
region between Yakaafsar - Kasimlar covers an area of approximately 386 km2. In the
study area almost every period to the Paleozoic-present sedimentary, magmatic and
metamorphic rock groups crop out. This part of the rock group is autochthonous
position, while other sections are allokton positions. Eight types of carbonate rocks in
the Mentese dolomites were distinguished through petrographic analysis. These (1)
unimodal, very fine to fine-crystalline planar-s (subhedral) mosaic dolomite, (2)
unimodal, medium to coarse-crystalline planar-s (subhedral) mosaic dolomite, (3)
medium to coarse-crystalline planar-e (euhedral) mosaic dolomite, (4) coarse to very
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coarse-crystalline non-planar-a (anhedral) dolomite, (5) mudstone facies, (6)
wackestone facies, (7) packestone facies, (8) crystalline limestone facies. Dolomite
crystals in the Mentege dolomites are seen widely hypdiotopic and ksenotopic texture,
and they often have had a dirty appearance. Some of the dolomite is displayed the
partially preserved primary texture. Dolomites were interpreted to have formed in two
different stages as early diagenetic and late diagenetic. The petrographic, major,
minor and isotope properties of the dolomites in our area of investigation indicate a
formation in the early diagenetic period in the mixing-zone one at low temperatures
during shallow burial depths and in the late diagenetic period at relatively high
temperatures during medium burial depths.

Keywords: Mentese, Dolomite, Eearly diagenesis, Burial, Peritidal
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Beyreli Dolayinda Allokton Aladag Birliginin Stratigrafik Gelisimi
(Orta Toroslar: Hadim)

Sedat TEMUR & Ahmet TURAN

Selcuk Universitesi, Miihendislik-Mimarlik Fakiiltesi, Jeoloji Miih. BSl., Konya
aturan@selcuk.edu.tr

OZET: Beyreli ¢evresinde, Toroslar’in allokton dilimlerinden Aladag Birligine ait ve
Geg¢ Devoniyen’den Erken Kretase’ye kadar yas veren istifler yiizeyler. Bu istifler,
Orta Toroslarin en iist alloktonu olup, Gevne napi olarak da taninir.

Beyreli dolayinda Aladag Birliginin stratigrafik istiflenmesi, altta mercanli-algli
dolomitik karbonatlardan, iistte krinoid-brakiyopod-mercan igerikli kiregtasi, kuvarsit
ve seylerden olusan, Ge¢ Devoniyen yasli Asarlikyaylasi formasyonu ile baglar.
Asarlikyaylas1 formasyonu iizerine uyumlu olarak Karbonifer yash Yaricak
formasyonu gelir. Tabanda bol fuzulinli, mercanli, krinoidli, brakiyopodlu kiregtagi
mercekleri seklindeki Yaricak birimi, iistte bol makro-mikro fosilli kiregtasi-kuvarsit
ndbetlesmesi durumundadir ve iizerine uyumlulukla Erken Permiyen yash Arpalik
formasyonu gelir. Arpalik formasyonu altta Girvenella alg pizolitlerinden olusan
onkolitik karbonatlarlar seklindeyken, {istte kumlu karbonat ara katkili, bol fuzulinli
ve krinoidli kiregtasi konumundadir ve Ge¢ Permiyen yasli Kusakdagi formasyonu ile
asinmali olarak ortiiliir. Altta kuvarsitlerle baslayip, seyl-kuvarsit ara katkili, bol
algli, kit foraminiferli, makrofosilli kiregtas: istifi seklinde devam eden Kusakdagi
birimi ise, stramatollitli-oolitli karbonat yapilishh ve Erken Triyas yasli Gokgepinar
kirectas1 ile uyumlu olarak Ortiiliir. Alt Triyas’in bu si1g denizel karbonatlari, stte
seyller ile bol bivalvli marn- killi kirectasi kapsamll ve Erken-Orta Triyas yash
Goztag1 formasyonuna gecer. Goztagi formasyonun uyumlu olarak, kumlu-siltli-killi-
karbonatli flis istifleri seklindeki, Orta Triyas yash Beyreli formasyonu 6rtmektedir.
Bu flis doneminden sonra Erken Kimmeriyen fazi ile kivrimlanip yiikselen bolgede,
Liyas-Malm siirecinde olusan karasal-yar1 karasal nitelikli molasik ¢okeller, alttaki
birimleri a¢ili uyumsuzlukla ortmiislerdir. Liyas-Dogger’de kirmizi renkli, ¢apraz
tabakal1 ¢akiltasi-kumtasi-camurtast yapilish, yer yer linyit icerikli karasal Camigi
formasyonu olugmustur. Camici formasyonu iizerine ise ¢ok ince linyit ve jips bantlar1
iceren, ¢amurtasi-seyl-killi kiregtagi yapilish ve Dogger-Malm yash yart karasal
Dedebeleni formasyonu gelir. Bolgede Aladag Birliginin stratigrafik istiflenmesi, s1g
karbonat selfinde olusmus, dolomit-dolomitli kirecgtasi-kirectas1 icerikli ve Malm-
Erken Kretase yasli Cihandere kiregtasi ile sonlanir.

Anahtar Kelimeler: Aladag Birligi, Gevne nap1, Devoniyen- Kretase istifleri.
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Stratigraphic Evolution of the Allochthonous Aladag Unit at the
Beyreli Area (Central Taurides: Hadim )

ABSTRACT: There are late Devonian-Early Cretaceous sequences of the Aladag
tectonic unit, exposed as tectonic slices of the Central Taurides around the Beyreli
area. The sequences correspond to the uppermost allochtonous unit, and known as
Gevne nappe. In the area, the stratigraphic sequence of the Aladag Unit begins by
Late Devonian Asarlikyaylasi formation, which is composed of reefal and algal
dolomitic limestone at the bottom, and continues limestone, quartzite and shales with
crinoid brachiopoda-coral. It is overlied conformably by Carboniferous Yaricak
formation, which contains, at the bottom, limestone lenses including plentiful with
fossils of fusulinid, coral , crinoid and brachiopod (Yaricak unit) and continues with
alternations of limestone and quartzite with plentiful micro-macro fossil. The arpalik
formation is represented by oncholitic limestones formed by Girvenella algal at the
bottom, and limestone containing abundant crinoid and fusulinid with psammitic
carbonate intercalations at the top. The Arpalik formation underlied the Yaricak
formation conformably, overlied by Late Permian Kusakdagi formation
disconfarmably. At the bottom, the Kusakdagi formation starts with quartzite, and
continues with limestones including abundant algal, rare foraminifera and macrofossil
with shale-quartzite intercalations. Early Triassic Gok¢epinar formation is made up
of oolitic-stratmatolithic limestone, and conformably overlied the Late Permian
sequences. At the top, Gokgepinar formation shows transition to Early-Middle
Triassic the Goztasi formation with shales, marls and bivalve fosilliferous
argillaceous limestone. Middle Triassic Beyreli formation, covered the Goztasi
formation as conformable, is represented by flysch sequences with sand-clay-silt-
carbonate. The flysch deposits were covered with an angular unconfirmity by
molassic deposits with terrestrial, semi- terrestrial character during Liass-Malm,
which were possibly resulted from folding and ascending processes by the Early
Cimmerian tectonic phase. Liass-Dogger terrestrial Camigi formation is made of red
color, cross-bedded conglomerate-sandstone-mudstone with lignite interbands, which
is covered by Dogger-Malm Dedebeleni formation including mudstone, shale,
argillaceous limestone and thin lignite and gypsum intercalations, with semi-
terrestrial character. Stratigraphic sequence of Aladag unit in the region ends with
Malm-Early Cretaceous Cihandede limestone, which is made up by dolomite,
limestone with dolomite and limestone formed in a shallow carbonate shelf
environment.

Key Words: Aladag Unit, Hadim Nappe, from Devonian to Cretaceous sequences.
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Belek (Antalya Dogusu) ve Cevresinin Stratigrafisi

Seyda Parlar, Muhittin Gormiis®

! Selguk Universitesi, Jeoloji Miihendisligi Béliimii, Kampiis, Konya, 42031, Tiirkiye
) sparlar@selcuk.edu.tr
2 Siileyman Demirel Universitesi, Jeoloji Miithendisligi Boliimii, Kampiis, Isparta, 32260,
Tiirkiye

Inceleme alani, Antalya iline bagh Belek ve yakin gevresinde yaklagik 365
km’lik bir alan1 kapsamaktadir. Calismanin amaglari, inceleme alanindaki stratigrafiyi
belirlemek ve onceki ¢alismalarda Kuvaterner yash aliivyon olarak adlandirilan geng
¢okelleri ayrintili olarak incelemektir. Bu amag¢ dogrultusunda haritalama ¢aligmalari,
ornek alimlar1 ve Orneklerin ayrintili laboratuvar arastirmalar gergeklestirilmistir.
Inceleme alanmin temelinde; kirectasi, yer yer resifal kir ectasi ara katmanl ¢akiltas1,
kumtas1, camurtas1 ve cakilli kumtasi ardalanmasindan olusan Ust Oligosen-Langiyen
yaslt Aksu Formasyonu yer almaktadir. Aksu Formasyonu’nu kumtasi, camurtasi ve
cakilli kumtagi ardalanmasi ve algal bentik foraminiferal kiregtasindan olusan
Akitaniyen-Serravaliyen yasli Karpuzgay Formasyonu oOrtmektedir. Aksu ve
Karpuzcay formasyonlar1 birbirleriyle yanal ve diisey gecislere sahiptir. Karpuzgay
Formasyonu iizerinde uyumlu olarak fosilli camurtasi, ¢akiltagi, kumlu gakiltasi ayrica
cok catlakli kiregtasindan olusan Messiniyen-Tortoniyen yash Taslik Formasyonu yer
almaktadir. Taglik Formasyonu’nun {izerine laminali kumtagindan olusan Alt Pliyosen
yaslt Yenimahalle Formasyonu uyumlu olarak gelmektedir. Sahadaki, Paleojen ve
Neojen ¢okellerini uyumsuz orten Pliyo-Kuvaterner yaslh cokeller ise eski ve glincel
deniz, eski ve giincel nehir ve ova g¢okelleri olmak {izere bes ayr1 birime ayrilarak
incelenmistir. Arazi ve laboratuar verileri (AMS yas tayini ve foraminifer igerikleri);
yore stratigrafisindeki istiflenmede Aksu Formasyonu’nun Ust Oligosen-Langiyen;
Karpuzgay Formasyonu’nun Akitaniyen-Serravaliyen, eski deniz g¢okellerinin Ust
Pliyosen-Holosen, giincel deniz ¢okellerinin ise Holosen yash oldugunu
gostermektedir. Arazi, laboratuar ve yas verileri Holosen doneminde kuzeyden
giineye dogru bir regresyonun varligini isaret etmektedir.

Anahtar Kelimeler: Antalya, Pliyosen, foraminifer, Karpuzcay, Belek.

The Stratigraphy of Belek (East Antalya) and Surroundings

ABSTRACT: The investigation area covers the Belek (Antalya) and its surrounding
areas, approximately 365 km’. The purposes of this study are to determine the
stratigraphy in the investigation area and to examine in detail the recent sediments
which are called as Quaternary alluvial deposits in previous studies. For these
purposes, mapping, sampling and detailed laboratory investigations of samples were
carried out. The Upper Oligocene-Langhian aged Aksu Formation which consists of
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conglomerate, sandstone, limestone, mudstone and pebbly sandstone alternation and
also reef limestone interlayers is on the basis of the study area. The Aquitanian-
Serravalian aged Karpuz¢ay Formation which consists of conglomerate, sandstone,
mudstone and pebbly sandstone alternation and algal benthic foraminiferal limestone
conformably overlies the Aksu Formation. Aksu and Karpuzcay formation have lateral
and vertical transitions with each other. The Messinian-Tortonian aged Taslk
Formation which consists of fossiliferous mudstone, conglomerate, sandy
conglomerate and also a very fractured limestone conformably overly the Karpuzcay
Formation. The Lower Pliocene aged Yenimahalle Formation which consists of
laminated sandstone conformably overly the Taslik Formation. The Plio-Quaternary
sediments which unconformably overly the Paleogene and Neogene sediments were
divided to five units as ancient and recent marine, ancient and recent river and plain
sediments. The field and laboratory data (AMS age determination and foraminiferal
contents); indicates that the Aksu Formation is Aquitanian-Serravalian aged, the
Karpuzgay Formation is Upper Oligocene-Langhian aged, the ancient sea sediments
are Upper Pliocene-Holocene aged and the current marine sediments are Holocene
aged. Field, laboratory, and age data indicate the presence of a regression from north
to south in the Holocene period.

Key Words: Antalya, Pliocene, foraminifera, Karpuzcay, Belek.
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Doganhisar-Hiiyiik (Konya) Arasinda Sultandaglar
Masifinin Stratigrafisi ve Tektonik Evrimi

Ali Bozdag, Rahmi AKSOY
Selguk Universitesi, Miihendislik-Mimarlik Fakiiltesi Jeoloji Miihendisligi Boliimii 42075
Konya
abozdag@selcuk.edu.tr

OZET: Bu calismada, Sultandaglari Masifinin Doganhisar-Hiiyiik arasinda kalan
kesiminin stratigrafik ve yapisal 6zelliklerinin incelenmesi amaglanmistir. Bolgede
diisiik dereceli metamorfizma gegirmis ve ¢ok evreli deformasyona ugramis masife
iligkin kayaclar, Miyosen-Pliyosen yash Ortii altinda yer alir. Temeli resifal nitelikli,
kristalize kirectasi ve dolomitlerden yapili Erken(?)-Orta Kambriyen-Erken
Ordovisiyen yasli Caltepe Formasyonu teskil eder. Caltepe Formasyonu iizerine
uyumlu olarak kristalize kirectasi ve metakonglomera aratabakali, fillit ve
metakumtaglari ile temsil olunan Ge¢ Kambriyen-Erken Ordovisiyen yasl Sultandede
fromasyonu gelir. Bu birimleri fillit arakatmanli metakuvarsit ve metakuvars
konglomeralarindan olusan, Orta-Ge¢ Devoniyen yasli Engilli formasyonu agili bir
uyumsuzlukla orter. Bu formasyon kdkende ¢amurtas: arakatkili karbonatlarla temsil
edilen Erken-Orta Karbonifer yaslh Kirazli formasyonu tarafindan uyumlu olarak
ortiliir. Kirazli formasyonu ayni yasli Harlak formasyonu ile yanal ve diisey gecis
gosterir. Genelde fillit, metakumtasi, kalksist, dolomitik kirectas1 ve kirectaslarindan
yapili Orta Karbonifer-Geg Permiyen yash Deresinek formasyonu masifin inceleme
alanindaki en iist birimini olusturur.

Bu birimler tiimiiyle Alpin orojenezine bagli olarak bagkalasim gecirmis ve aym
zamanda ¢ok evreli deformasyona ugramislardir. Bu deformasyon evrelerinde,
sirastyla, (1) yapraklanma diizlemleri, (2) KB-GD gidisli kivrimlar ve burusma
lineasyonlar1 ve (3) KD-GB gidisli kiviimlar gelismistir. Neotektonik dénemde ise
KB-GD gidisli normal faylar gelismis ve bu faylarim olusturdugu havzalarda Miyosen-
Pliyosen yasl fliivyolakiistrin ¢okeller yigismistir.

Anahtar Kelimeler: Sultandaglar1 masifi, Doganhsiar-Hilyllk, c¢ok evreli
deformasyon, neotektonik, normal fay.
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Stratigraphy and Tectonic Evolution of the Sultandaglari Massif Between
Doganhisar and Hiiyiik (Konya)

ABSTRACT: The objective of this study is to investigate the stratigraphy and
tectonic features of the Sultandaglart Massif between Doganhisar and Hiiylik. Low
grade metamorphic and polyphase deformed rocks of the massif crop out under the

Miocene-Pliocene aged cover rocks. The Early (?)-Middle Cambrian-Early Ordovician
Caltepe Formation consisting of recrystallized reef limestone and dolomite forms the
base of the massif. The Late Cambrian-Early Ordovician Sultandede Formation
conformably overlies the base unit and consists of phyllite and metasandstone
intercalated with recrystallized limestone and metaconglomerate. The Middle-Late
Devonian Engilli Formation overlies them with an angular unconformity. It is made
up of metaquartzite and metaquartz conglomerate interclated with phyllite. It is
conformably overlain by the Early-Middle Carboniferous Kirazli Formation
represented by originally been limestone and mudstone. It is vertically and laterally
graded upward to Harlak Formation. The Middle Carboniferous-Late Permian
Deresinek Formation consisting of phyllite, metasandstone, calcschist, dolomitic
limestone and limestone forms the uppermost unit of the massif in the study area.

All of these units have undergone regional metamorphism under low grade
metamorphic conditions and three phases of deformation during the Alpine orogeny.
These are, in sequence (1) cleavage planes, (2) KB-GD trending folds and crenulation
lineations, (3) KD-GB trending folds. KB-GD trending normal faults were developed
during the neotectonic period. The Miocene-Pliocene fluviolacustrine sediments were
accumulated in the basins controlled by these faults.

Key Words: Sultandaglart Massif, Doganhisar-Hiiyiik, polyphase deformation,
neotectonic, normal fault.
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Alacaath Koyii-H.U Beytepe Kampiisii (Gb Ankara) Bolgesinde Ust
Toarsiyen-Kalloviyen S1g Denizel Kirintihh Cokellerin Jeokimyasi Ve
Tektonik Ortam

Arif DELI, Hiikmii ORHAN ve Yiiksel AYDIN
Selcuk Unv., Miihendislik-Mimarlik Fakiiltesi Jeoloji Miih. BSliimii Kampus/KONYA
adeli@selcuk.edu.tr

OZET: Calisma alam Ankara’nin 14 km giiney-batisinda yer almaktadir. Bolgede
Jura-Kretase yagli havzanin temelini Geg¢ Triyas yash bloklu hafif metamorfik
kayaclardan olusan Karakaya Kompleksi olusturmaktadir. Sinemuriyen yash sig
denizel fasiyesler temelin lizerine agili diskordans ile gelmektedirler. S1g denizel
karbonatlar yar1 pelajik-pelajik karbonat platformu c¢okelleri ile uyumlu olarak
ortiilmektedirler. Bolge Jura sonlarina kadar yogun tektonik aktiviteler etkisinde
kaldiktan sonra Jura sonlarinda derin denizel karbonatlarin ¢okelimine sahne olmustur.
Havza igerisinde gelisen ve metrelerce kalinliga sahip olan kirintili ¢okeller biri
Toarsiyen diger ise Kalloviyen de gelisen PCP ¢okellerinin asinda yer almaktadir.
Kirintili ¢okeller iki PCP arasinda kilavuz bir seviye seklinde izlenmektedir.
Cogunlukla ¢amurtaslar1 ve yer yer marnlardan olusan fasiyes icerisinde mercek
geometrisine sahip konglomeralar bulunmaktadir. Ozellikle kumtaslarinda normal
derecelenme kaval yapisi, hommoky capraz tabakalanma gibi birincil sedimanter
yapilar gozlenmektedir. Kumtaslari, ¢amurtaslari ve marnlardan yapilan kimyasal
analizler neticesinde, kayacglarin ¢dkelme ortami ve ortam sartlari hakkinda veriler
elde edilmistir. Kirintili fasiyesler igerisinde farkli ortam sartlarin1 yansitan kayag
pargalar1 yer aldig1 icin, kimyasal analiz sonuglarinin yani sira jeo istatiksel yontemler
ve arazi gozlemleri beraberce degerlendirilerek bir kisim gostergelerin elimine
edilmesi ile dogru sonuca ulasilmaya ¢alisilmigtir. Elde edilen sonuglara gore kirintilt
fasiyes pasif kita kenarnda nispeten derin bir ortamda ¢okelmistir. Icerisindeki
mercek geometrili konglomeralar aktif tektonizmaya bagli denizalt1 yiikseltilerinin
asinmasi sonucunda olusmuslardir.

Anahtar Kelimeler: jura, kumtasi, Ankara, PCP

Geochremisty and Tectonic Setting of Upper Toarcian-Callovian
Shallow Marine Clastic Deposits in The Alacaatl: Village-H.U Beytepe
Campus Area (Sw Ankara)

ABSTRACT: The study area is located 14 km SW of Ankara. The Upper Triassic
Karakaya Complex, comprising slightly metamorphised detritic rocks and limestone
blocks form the basement of the Jurassic basin. Sinemurian shallow marine facies rest
angular unconformably on basement rocks. Shallow marine sediments were covered
comformably by pelagic-subpelagic PCP (Pelagic Carbonate Platform) deposits. At
Late Jurassic, Tectonic activity in the area have decreased and the basin progressively
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deepened and, deep marine sediments were deposited. Developed in the basin and
which has a thick clastic sediments were observed between the two PCP deposites.
Clastic sediments between two PCP were observed as key level. Clastic facies consists
mainly of mudstone, sandstone, marl facies and in some places on the geometry of the
lens conglomerates. Sandstones comprise primary sedimentary structurs as normally
graded, flute cast and hommoky cross bedding. Chemical analysis from sandstone,
mudstone and marls was done. As a result analysis, the depositional of rocks and
enviremental conditions on the data obtained. Clastic facies in the different
environmental conditions, reflecting fragments of where the chemical analysis results,
as well as geo-statistical methods and field observations jointly evaluated some
indicators to eliminate the right results reached are presented. According to the results
obtained, clastic facies was deposited in relatively deep  passive margin
environments.In clastic sequences, lens geometry conglomerates formed by erosion
result in tectonic submarine upgrade.

Key Words: Jurassic, sandstone, Ankara, PCP
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Sille (Konya) Dogusunda Gelisen Pleistosen-Kuvaterner Yash
Aliivyal Yelpazelerin Sedimantolojik Ozellikleri

Fuat COMLEKCILER & Hiikmii ORHAN
Selcuk Universitesi, Jeoloji Miihendisligi Béliimii, Kampiis, Konya, 42031
fuatcomlekciler@selcuk.edu.tr - horhan@selcuk.edu.tr
OZET: Bu calismada Konya ilinin yaklasik 20 km batisinda ve Sille mevkisinin
dogusunda gelisen Pliosen -Kuvaterner yash allivyal yelpazenin sedimantolojik
ozellikleri 4 dlciilii sedimantolojik kesit alinarak incelenmistir.

Sille yelpazesini olusturan 6 litofasiyes tanimlanmistir. Bunlar normal dereceli matriks
destekli konglomera fasiyesi (Fasiyes Gmn), derecelenmesiz matriks destekli
konglomera fasiyesi (Fasiyes Gmu), kum mercekli gri ¢camur fasiyesi (Fasiyes Fms),
kizil-kahverengi kalig nodiillii masif ¢amur fasiyesi (Fasiyes Fm), masif kum fasiyesi
(Fasiyes Sm), diizlemsel ¢apraz tabakali kum fasiyesi (Fasiyes Sp) dir. Bu
litofasiyeslerin Fasiyes Gmn ve Fasiyes Gmu i¢ yelpaze, Fasiyes Sm, Fasiyes Sp ve
Fasiyes Gmn orta yelpaze, Fasiyes Fm, Fasiyes Fms dis yelpaze ¢okellerine ait olmak
iizere 3 litofasiyes toplulugunda tanimlanmastir.

Gelisen fasiyesler temel olarak Konya Fay Zonu’na ait fay sistemi ile kontrol
edilmistir.

Anahtar Kelimeler: Aliivyal yelpaze, Fasiyes analizi, Konya fay zonu, Konya

Sedimentoloic Characteristics of Pliocene-Quaternary Alluvial Fan
Developed at East Of Sille (Konya-Turkey)

ABSTRACT: In this study; The sedimentological characteristics of Pliocene-
Quaternary alluvial fan deposits developed at east of Sille area, approximately 20 km
west of Konya, TURKEY, were examined by measuring four sedimentological
successions.

In the alluvial fan deposits, six different lithofacies were described and interpreted.
These are: the normal graded, matrix supported conglomerate facies (Facies Gmn), the
massive matrix supported conglomerate facies (Facies Gmu), the gray mud facies
bearing lenticular sand horizons (Facies Fms), the massive mud facies bearing red-
brown carbonate nodules (Facies Fm), massive sand facies (Facies Sm), planar cross-
bedding sand facies (Facies Sp) These lithofacies were grouped into three facies
associations: the proximal fan facies association is represented by Facies Gmn and
Facies Gmu; the mid-fan facies association consist of Facies Sm, Facies Sp and Facies
Gmn; and the distal fan facies association is represented by Facies Fm, Facies Fms.

The development of these facies was mainly controlled by the faults of Konya
fault zone (KFZ). .

Key Words: Alluvial fan, Facies analysis, Konya fault zone, Konya
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Sequence Stratigraphy of Kashafrud Formation (Upper Bajocian —
Bathonian) in The Eastern Kopet-Dagh Basin, NE Iran

Mehdi Reza POURSOLTANI
Department of Geology, Faculty of Science, Islamic Azad University, Mashhad Branch,

Mashhad, Iran
mrpoursoltani@gmail.com

ABSTRACT: The Kopet-Dagh intracontinental basin of northeast Iran formed in the
Neotethys Ocean after the closure of Paleotethys, in the southern of Turan plate. A
thick (7 km) Jurassic to Miocene succession have been deposited under conditions of
near-continuous sedimentation with only minor discontinuities. Neogene collisional
events deformed the strata during formation of the Kopet Dagh mountains range.

The siliciclastic Kashafrud Formation (Middle Jurassic) rests unconformably on
Triassic volcanogenic sedimentary rocks and ultrabasic rocks, and it's thickness
exceeds 2 km of fluvio-deltaic and turbidite facies. Based on sedimentological
analysis, 3 facies associations have been identified. These associations are composed
of 12 lithofacies. Based on our study, the depositional environment of Kashafrud
formation has been interpreted as fluvio-deltaic and turbidite.

The Kashafrud formation provides an excellent opportunity to study the interplay
between deep-water sedimentation and syndepositional tectonic subsidence (or uplift)
faulting in the region. The effects of these processes cause the sea-level changes,
variation in depositional sequences (in thickness and number), and formation of
different types of sequence boundaries. The Kashafrud formation is recognized as a
super sequence and overlain and underlain by type 1 sequence boundaries. The
thickness variation, indicate a strong influence of basin floor topography on the
location of depositional successions. High rates of sea-level fall led to the
development of a limited number of major incised channels, in contrast the major
thick bedded mudstone indicates a high rates of transgrassive for a long periods. The
interpreted sea-level curve during deposition of the Kashafrud Formation can be
relatively correlated with the world sea-level curve, however, the difference is mainly
related to local structural of the basin.

Whereas, the Kashafrud formation may suggests as a source rock as well as a reservoir
rock. I hope this research outcrops can help to the solution of the exploratory problems
in Kopet-Dagh area.

Key Words: Kopet-Dagh, Kashafrud, Iran, turbidite
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The Study of the Cainozoic Conglomerate Outcrops in The Eastern
and Western of the Zefreh Area, Northeast of Esfahan (Iran)

Kangazian A' & Safaei V.’

1&2: Department of Geology, Islamic Azad University, Khorasgan Branch, Esfahan, Iran
kangazian@khuisf.ac.ir

Abstract: Two successions of the Cenozoic conglomerate, located in the west
of the Central Iran zone (W & E of the Zefreh village, 65 km of NE of
Esfahan) were examined. One of these successions (ca. 360 m thick) is
conformably laid on the Eocene volcanoclastics, whereas the other (ca. 66 m
thick) is unconformably laid on thick bedded limestones of the Eocene age.
The distance between these two is approximately 4 km. Field evidences
proposed that these rocks probably is time equivalent, and lateral extension of
the shallow marine Qom Formation (Oligo-Miocene). Seven following
lithofacies were distinguished: 1) crudely graded bedded, massive, matrix
conglomerate (Gmm facies), 2) normal to inverse graded bedded, matrix
conglomerate (Gmg facies), 3) inverse graded bedded, clast supported
conglomerate (Gcei facies), 4) massive clast supported conglomerate (Gem
facies), 5) crudely to well bedded, clast supported conglomerate (Gh facies), 6)
trough crass bedded, clast supported conglomerate (Gt facies ), and 7)
lenticular, massive sandstone (Sm facies ). Based on statistical data the Gmg,
Gem, and Gh facies are the main and the Gci, Gmm, and Sm are the minor
facies in the first section. In the second section the Gmg, Gem, Gei facies are
the main and the Gh, Gmm, and Sm are the minor facies. The main facies were
originally deposited by debris flows, revealing that these rocks were occurred
in a dry alluvial fan. Palacocurrent directions could show that the fan was
extended to the northeast (from the W section to E second) in the study area.
Accorcing to sequence stratigraphy data, two 3™ sequences, composed of HST,
FSST,and LST system tracts, were recognized, which can be corresponded in the
both successions fittingly.

Key word: Alluvial fan, Conglomerate, Sequence Stratigraphy, Zefreh.
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Nannostratigraphy of Gurpi Formation in Gach and Kurdeh
Anticline Sections (Southeast of Iran)

Nazanin Badri Kolalo', Anoshiravan L. Kani’

'Shahid Beheshty University, Tehran, Iran
Badri397@yahoo.com

ABSTRACT: Gurpi Formation has a wide extent in Zagros Sedimentary Basin and
has received considerable attention due to its unique stratigraphic position,
chronostratigraphic importance, and floral and faunal diversity and abundance.

In order to biostratigraphically classify and correlate Gurpi Formation in Kuh-e-Gach
Kuh-e Kurdeh sections (Lar region in Zagros Sedimentary Basin), this study
concentrated on calcareous nannofloral content of sediments and from the 300
microscopic slides prepared, a total of 45 species from 26 genera belonging to 14
families were determined, described and photographed. The distribution of nannofloral
assemblage of Gupi Formation in Kuh-e Kurdeh reveals presence of CC18 to CC24
zones indicating an Early Campanian to Early Maastrichtian age, while in Kuh-e Gach
CC19 to CC24 zones with an age range of Early Campanian to Early Maastrichtian are
present. Occurrence of various species of low latitude affinities point toward such
positioning of the basin of deposition during the formation of Gurpi.

Study of microscopic slides resulted in recognition of 5 different microfacies viz.
echinoderm  wackestone, calcispherulid-planktonic ~ foraminifera = wackestone,
planktonic foraminifera packstone, planktonic foraminifera wackestone and planktonic
foraminifera mudstone designating an open marine environment of deposition for
Gurpi sediments.

Correlation of Gurpi Formation in Kuh-e Kurdeh and Kuh-e Gach with the outcomes
of previous similar investigations on outcrops of the same formation in Mongasht and
Kamestan Anticlines (Izeh region) and its Type Section (Pabdeh Gorge), which are
located in a northwest-southeast trend, reveals that: first, the transgression of sea has
been prior in the southeastern parts of the basin and later on extended over the
northwest, and second, the shallowing of Gurpi Sea in southeastern part occurred
earlier in the southeastern region as indicated by the replacement of the pelagic facies
of Gurpi with Tarbur Formation in this part during early-Middle Maastrichtian, while
the conditions remained unchanged in the northwest till the end of Cretaceous (early
Danian).

Keywords: Gurpi Formation, Nannostratigraphy, Biostratigraphy, Calcareous
Nannofossil, Campanian, Maastrichtian
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Dogu Pontid Tersiyer Volkanik Provensinin Petrokimyasal ve
Petrolojik Ozelliklerine Bir Bakis: Carpisma ve Carpisma Sonrasi
Jeodinamik Gelisime Ait Yaklasimlar

Mehmet ARSLAN, irfan TEMIiZEL, Emel ABDIOGLU, Cem YUCEL

Karadeniz Teknik Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii, 6080-
Trabzon, Tiirkiye
marslan@ktu.edu.tr

OZET: Dogu Pontid Tersiyer Volkanik Provensi (DPTVP), kuzey ve giiney zonda
stratigrafik, jeokimyasal, petrolojik ve jeodinamik ozellikler bakimindan farkliliklar
gostermektedir. Bu nedenle DPTVP, Giiney Zonu Volkanitleri (GZV) ve Kuzey Zonu
Volkanitleri (KZV) olarak iki alt provens altinda tanimlanmistir. GZV, dogu-bati
yoniinde genis havza dolgular seklinde Ust Kretase ve Paleosen birimlerini iistler.
KZV, Karadeniz kiy1s1 boyunca dar alanda Ust Kretase tortul ve volkanitlerine iizerine
uyumsuz olarak gelir. GZV, Bayburt-Giimiishane-Siran yoresinde, bazalt-bazaltik
andezitten dasit-riyolit bilesimine kadar degisen subalkali karaktere sahipken, Alucra
yoresinde, bazalttan trakiandezite kadar degisen bilesimde hafif alkali karakter
gosterirler. GZV’ndeki element degisimleri; bazaltik kayaclarda klinopiroksen + Fe-Ti
oksit ayrimlagmasi, andezitik-dasitik kayaglarda ise hornblend + plajiyoklas + Fe-Ti
oksit + apatit ayrimlagmasi ile iliskilidir. iz element dagilimlar1 birbirine benzer olup,
biiyiik iyon yarigapli elementlerde zenginlesme ve negatif Nb, Ta ve Ti anomalileri
gozlenmektedir. 1z element dagilimlari, volkanitlerin yitim ve astenosferik ergiyiklerin
karistig1 zenginlesmis bir koken magmadan tlireyebileceklerini ifade etmektedir.
Kondrite gére normalize edilmis nadir toprak element dagilimlari, diigiik-orta derecede
zenginlesmeyle (Lan/Lun=2-35) birbirlerine benzer ve kasik sekilli olup, koken olarak
volkanitlerinin benzer kaynaklardan itibaren olusmuslardir. KZV, Trabzon yoresinde
alkali bazalttan bazanit-tefrit bilesimine kadar degisen alkali karakterli, Tonya-
Vakfikebir yoresinde ise bazalt-trakibazalt-bazaltik trakiandezitten, trakit-
trakiandezite kadar degisen bilesimli hafif alkali-subalkali karakterlidir. KZV’ ndeki
element degisimleri; bazaltik kayaglarda olivin + klinopiroksen + Fe-Ti oksit +apatit
ayrimlagmasi, andezitik-trakitik kayaclarda horblend + biyotit = sanidin + Fe-Ti oksit
ayrimlasmasi ile iliskilidir. 1z element dagilimlari, yitim zonu zenginlesmesi ile
birlikte levha i¢i zenginlesmesi izi tasimaktadir. Kondrite gore normalize edilmis nadir
toprak element dagilimlari, diisiik (Lan/Lun=2-8) ve yiiksek (Lan/Lun=30-50)
zenginlesme iki farkli dagilim sergilemektedir.

DPTVP’nin petrokimyasal, petrolojik ve gelisim oOzelliklerine dayanilarak Dogu
Pontidlerin, kalinlagan kitasal kabuk bilesimine yakin bir 6zellige sahip oldugunu,
carpisma ve carpigsma sonrasi 1sisal yapinin volkanizmanin gelisimi agisindan ¢ok
6nemli oldugunu séylemek miimkiindiir. Tersiyer doneminde yogun jeodinamik
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rejimlerin etkisi altinda ¢arpismanin son agsamasinda ve ¢arpisma sonrasinda birbirine
yar1 paralel dogrultu atimh faylarin gelismesi miimkiindiir. Bu yiizden, ekstansiyonel
rejimin, giiney zonda yaklagitk D-B uzanimli havzalarin olusumuna ve yaygin
subalkali karakterli volkanizmaya neden oldugu diisiiniilmektedir. GZV’nin baskin
kalkalkalin dogasi, litosferik dilim kopmasi (?) mekanizmasindan sonra gerilme
olaylartyla ardalanan sikisma jeodinamik rejiminin giderek artmasiyla, buna karsin
KZV’nin baskin alkali dogasi ise gerilme rejiminde, kabugun 1sisal yapisi-kalinligi ve
manto-kabuk kaynak bolgesindeki lokal degisimlerle iliskilendirilebilir. Volkanik
cesitlilik ve dagilim petrolojik verilerle birlikte degerlendirildiginde; DPTVP’nin
Eosen-Pliyosen (?) zamaninda carpisma ve ¢arpisma sonrasi transtansiyonel gerilme
rejimiyle olusan litosferin incelmesiyle iligkili oldugu ileri siiriilebilir.

Anahtar Kelimeler: Tersiyer volkanizmasi, petrokimya, jeodinamik gelisim,
Pontidler

Petrochemical and Petrological Characteristics of Tertiary Volcanic
Province in the eastern Pontides: Approaches to Collisional and Post-
collisional Geodynamic Evolution

ABSTRACT: Eastern Pontid Tertiary Volcanic Province (EPTVP) shows differences
in term of stratigraphical, geochemical, petrological and geodynamical features in
northern and southern zones. Thus, EPTVP can be divided into two sub-provinces as
Northern Zone Volcanics (NZV) and Southern Zone Volcanics (SZV). The SZV in E-
W direction are exposed as basin fillings and overlay the Upper Cretaceous and
Paleocene aged units. The NZV in narrow area along Black sea Coast overlay Upper
Cretaceous sediments and volcanics. The SZV in the Bayburt-Giimiishane-Siran areas
vary from basalt-basaltic andesite to dacite-rhyolite with sub-alkali tendency, whereas
in the Alucra area from basalt to trachyandesite with midly alkali tendency. The
differences on the element variations can be explained by fractionation of
clinopyroxene + Fe-Ti oxide in the basaltic rocks, and hornblende + plagioclase + Fe-
Ti oxide + apatite in the andesitic-dacitic rocks. The trace element variations show
some similarities with enrichment of LILE and negative Nb, Ta and Ti anomalies. The
trace element variations reveal that the rocks evolved from a parental magma derived
from an enriched source formed by mixing of slab and asthenospheric melts. The
chondrite-normalized REE patterns of these volcanics resemble to each other and
spoon-shaped with low to medium enrichment (Lan/Lun=2-35), indicating similar
source area for the volcanics. The NZV vary from alkali basalt to basanite-tephrite
with alkali tendency in Trabzon area, whereas vary from basalt-trachybasalt-basaltic
trachyandesite to trachyte-trachyandesite with mildy alkali-subalkali tendency in
Tonya-Vakfikebir areas. The differences on the element variations can be explained
by fractionation of olivine + clinopyroxene + Fe-Ti oxide *apatite in basaltic rocks,
and hornblende + biyotite & sanidine + Fe-Ti oxide in andesitic-trachytic rocks. The
trace element variations reveal subduction signature and within-plate enrichment
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characteristics. The condrite-normalized REE patterns of NZV exhibit two distinctive
distribution with low (Lan/Lun=2-8) and high (Lan/Luy=30-50) enriched patterns.

Based on geochemical, petrological and evolutionary characteristics of
EPTVP, it is suggested that Eastern Pontides have similar features of thickening
continental crust and the collisional and post-collisional subduction-imposed thermal
structure was very important in the generation of volcanism. In the region, subparallel
strike-slip faults may have formed in Tertiary during late stage collision and post-
collision under intensive influence of geodynamic regimes. Thus, it is thought that the
extensional regime resulted in approximately E-W trending basins and subsequent
widespread calc-alkaline volcanism in the south and narrow alkali volcanism. Mainly
calc-alkaline nature of SZV connected with that fact which occurred by increasing
geodynamic regime-compression after slab break off (?) whereas dominant alkaline
nature of NZV is due to local variation in extension, thermal structure and thickness of
crust and mantle-crust source regions. Volcanic variety and distribution together with
petrological data may suggest that EPTVP is closely related to the thinning of young
lithosphere caused by collisional to post-collisional transtensional extensional regime
during Eocene-Pliocene (?) time.

Key Words: Tertiary volcanism, petrochemistry, geodynamic evolution, Pontides
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Ulubey (Ordu) yoresi (KD Tiirkiye) Tersiyer Volkanitlerinin
Petrokimyasi, **Ar-*’Ar Jeokronolojisi ve Sr-Nd izotop Jeokimyasi:
Dogu Pontidler’de Carpisma ve Carpisma Sonrasi Litosferik
Incelme

irfan TEMiZEL, Mehmet ARSLAN

Karadeniz Teknik Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Béliimii, 61080-
Trabzon, Tiirkiye (itemizel@ktu.edu.tr)

OZET: Ulubey (Ordu) yéresindeki Tersiyer volkanitleri; Trakibazalt (TB), Trakidasit-
Dasit Takimi1 (TDT), Trakiandezit-Trakidasit-Riyolit Takimi (TTRT) ve Andezit-
Trakiandezit Takimi (ATT) olmak iizere dort gruba ayrilmistir. Incelenen bazik, ortag
ve asidik volkanitler, toleyitik-kalkalkalenden hafif alkalene kadar degisen
jeokimyasal karaktere sahip olup, orta-yiiksek-K icerirler. Petrokimyasal olarak ana
oksit ve iz element degisimleri, bazik kayaclarin (TB) gelisiminde klinopiroksen +
plajiyoklas + magnetit ayrimlagsmasinin, ortag-asidik kayaglarin (ATT, TTRT ve TDT)
gelisiminde ise hornblend + biyotit + plajiyoklas + magnetit + sanidin + apatit
ayrimlagmasinin 6nemli Ol¢lide rol oynadigini gostermektedir. Volkanitlerin N-tipi
Okyanus Ortast Sirt1 Bazalti’na normalize edilmis iz element dagilimlari; biiyiik iyon
yarigapl litofil element (BILE), Th ve Ce igeriklerinde zenginlesme, Zr, Y ve TiO,
igeriklerinde fakirlesme gostermektedirler. Volkanitlerin kondrite normalize edilmis
nadir toprak element dagilimlari, kayaglarin benzer kaynaktan tiirediklerini
gostermektedir.

YAr-’Ar yaslandirmasina gore; bazik kayaglari temsil eden Trakibazalt
(TB)’tan 15.1£0.6 My plato yas1 elde edilirken, ortag ve asidik kayaclar1 temsil eden
Trakidasit-Dasit Takimi (TDT) ve Andezit-Trakiandezit Takimi (ATT)’m1 olusturan
kayaglardan 44.6£0.1 My ile 49.4+0.1 My arasinda degisen plato yaslar elde
edilmistir. Sr ve Nd izotop analizlerine gore; Miyosen yashh bazik kayaglarin
(*’St/*Sr); oran1 0.705027, (**Nd/"**Nd); oram 0.512611 ve eNd; degeri -0.26, Eosen
yasli ortac-asidik kayaclarin (*’Sr/*°Sr); oranlari 0.704347-0.704909 arasinda,
("*®*Nd/"**Nd); oranlar1 0.512563-0.512748 arasinda ve eNd; degerleri -0.81 ile +2.83
arasindadir. Volkanitlerin (*'Sr/**Sr); oranlari ve eNd; degerleri, yiten kabuk
malzemesinin karigmasiyla zenginlesmis bir manto kaynagina isaret etmektedir.

BILE’lere kiyasla diisitk Nb ve Ta igerikleri, orta derecede hafif nadir toprak
element / agir nadir toprak element ve yiiksek Th/Yb oranlari, Sr ve Nd izotop
jeokimyas1 bulgulari; volkanitlerin gelisiminde fraksiyonel kristallenme + magma
karisimi £ AFC’nin 6nemli bir rol oynadigmi ve volkanitlerin ana magmasimnin Ust
Kretase-Eosen  zamaninda, daha onceden yitim akiskanlar1 tarafindan
metazomatizmaya ugratilmig zenginlesmis bir kaynak bolgeden tiireyebileceklerini
gostermektedir. Litosferik mantodan tiireyen Eosen yasli ortag-asidik volkanitler ile
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astenosferik mantodan tiireyen Miyosen yash bazik volkanitlerin; Ust Kretase-Eosen
zamaninda Pontid eski magmatik yayinda muhtemel litosferik dilim kopmasina baglh
transtansiyonel gerilme rejimiyle olusan litosferin incelmesiyle iliskili oldugu
diistiniilmektedir.

Anahtar Kelimeler: Dogu Pontid, Ulubey (Ordu), Tersiyer Volkanitleri, Fraksiyonel
Kristallenme, Petrojenez, Sr-Nd Izotop Jeokimyasi, Litosferik dilim kopmasi

Petrochemistry, *’Ar-** Ar Geochronology and Sr—Nd Isotope
Geochemistry of the Tertiary Volcanics of the Ulubey (Ordu) Area, NE
Turkey: Implications for Collisional and Post-Collisional Lithospheric

Thinning in the Eastern Pontides

ABSTRACT: Tertiary aged volcanics in the Ulubey (Ordu) area are divided into four
groups; Trachybasalt (TB), Trachydacite-Dacite suite (TDT), Trachyandesite-
Trachydacite-Rhyolite suite (TTRT) and Andesite-Trachyandesite suite (ATT). The
volcanics have tholeiitic-calkalkaline to mildly alkaline affinities, and medium to
high-K contents. Petrochemically, major and trace element variations in the suites can
be explained by fractionation of clinopyroxene + plagioclase + magnetite in TB, and
hornblende + biotite + plagioclase + magnetite = sanidine + apatite in TDT, TTRT and
ATT suites. N-type mid-ocean ridge basalt-normalized trace element patterns indicate
enrichment in large-ion lithophile element (LILE), Th and Ce, and depletion in Zr, Y
and TiO,. The chondrite-normalized rare earth element patterns suggest a similar
source for the volcanic suites.

The “Ar-*Ar dating of the basic rocks (TB) 15.1+0.6 Ma and the
intermediate-acidic rocks (TDT and ATT) are between 44.6+0.1 Ma and 49.4+0.1 Ma.
Sr and Nd isotopic composition for the basic rocks is (*’Sr/**Sr)= 0.705027,
(**Nd/'"Nd); = 0.512611 and eNd; = -0.26. Compared with the basic rocks, the
intermediate-acidic rocks are relatively homogeneous in isotopic composition, with
(*’St/*Sr); ranging from 0.704347 to 0.704909, ("*Nd/"*Nd); from 0.512563 to
0.512748 and eNd; from (-0.81) to (+2.83). (*’Sr/*Sr); ratios and €Nd; values of the
volcanics reveal a depleted mantle source region enriched by slab components.

Depletion in Nb and Ta relative to LILE, moderate light rare earth element /
heavy rare earth element and high Th/Yb ratios, and Sr-Nd isotope geochemistry data
suggest that fractional crystallization + magma mixing + AFC played a significant role
in the evolution of the volcanic suites, and the parental melts of the volcanics were
derived from an enriched mantle, which had been previously metasomatized by fluids
derived from subducted slab during Upper Cretaceous-Eocene time. Eocene aged
intermediate-acidic volcanics derived from lithospheric mantle source and Miocene
aged basic volcanics derived from asthenospheric mantle source should be related to
the thinning of young lithosphere caused by transtantional extensional regime
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developed by possible slab break-off in the Pontide paleo-magmatic arc during Upper
Cretaceous-Eocene time.

Key Words: Eastern Pontide, Ulubey (Ordu), Tertiary Volcanics, Fractional
Crystallization, Petrogenesis, Sr-Nd Isotope Geochemistry, Slab break-off
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Trabzon Yoresi Tersiyer Volkanitlerindeki Zeolit Minerallerinin
Dagilimlar ve Mineralojik Ozellikleri, KD Tiirkiye

Emel ABDIOGLU, Cem YUCEL, Mehmet ARSLAN

Karadeniz Teknik Universitesi, Jeoloji Miihendisligi Boliimii, 61080, Trabzon
abdioglu@ktu.edu.tr

OZET: Dogu Pontidler’in Kuzey Zonu’nda Trabzon ve g¢evresinde Tersiyer
volkanitleri yaygin olarak yiizeyleme vermektedir. Bresik lavlar, tif-lapilli tiifler,
masif lavlar, yastik lavlar ve subvolkanitlerden (dom, dayk ve sil) olusan bu
volkanitlerde zeolit mineralleri siklikla gozlenmektedir. Zeolitler kirik ve
gozenek/bosluk dolgusu olarak gelistigi gibi volkanik cam, plajiyoklas ve Idsitin
alterasyon {iriinii olarak da tanimlanabilmektedirler.

Kiiremsi veya elipsoidal gozenek/bosluklarda gelisen zeolit mineral
topluluklarinin boyutlar1 1 cm’den 30 cm’ye kadar degismektedir. Beyaz, yesilimsi
beyaz, pembe renkli zeolitler 6z ve yar1 6zsekilli kristaller halinde izometrik, 1ginsal,
lifi, ignemsi, tabuler, kiiresel ve tanesel morfolojilere sahiptirler. X-iginlari
incelemelerine gore zeolit mineralleri; natrolit, analsim, 16montit, tomsonit, mesolit,
skolesit, sabazit ve hdylandit ile temsil edilir. Kalsit, aragonit, kuvars ve kil
mineralleri zeolitlere eslik etmektedir. Zeolitler, kimyasal olarak Na, Ca ve Na-Ca
zeolitler olarak tanmimlanmaktadir. Tersiyer volkanitleri icerisindeki Na ve Ca
zeolitlerin dagilimi ve tiirleri volkanik fasiyes ile yakindan iligkilidir. Natrolit, Na-Ca
icerigi ve morfolojisi degismekle birlikte tiim litolojilerde yaygindir. Lomontit ise
genellikle dayklara yakin kisimlarda geligsmistir.

Anahtar Kelimeler: Trabzon, Tersiyer volkanitlerleri, ikincil mineraller, zeolit

Mineralogy and Distribution of Zeolite Minerals in Tertiary Volcanics
around Trabzon Area, NE Turkey

ABSTRACT: Tertiary aged volcanics are commonly exposed around Trabzon area
located Northern Zone of Eastern Pontide. Zeolite minerals are widespread in these
volcanics consisting of brecciated lavas, tuff-lapilli tuff, massive lavas, pillow lavas
and subvolcanics (dome, dike and sill). Zeolites were developed as void/vogue and
fracture-fillings as well as alteration products of volcanic glass, plagioclase and
leucite.

Spherical and elliptical void/vouge-filling zeolites can reach from 1 cm to 30 cm
in diameter. White, greenish white and pink coloured zeolites form euhedral and
subhedral crystals and isometric, radial, fibrous, acicular, tabular, globular, and
granular morphology. Based on XRD-investigations, zeolite minerals are represented
by natrolite, analcime, leumontite, thomsonite, mesolite, skolecite, chabazite and
heulandite. Accompanying minerals are calcite, aragonite, quartz and clay minerals.
Chemically, studied zeolites are defined as Na, Ca and Na-Ca zeolites. Distribution
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and species of the zeolites are related to volcanic facies. Natrolite is common in all
lithologies, although changes in its Na-Ca content and morphology. Besides,
leumontite is generally formed around dike contacts.

Key Words: . Trabzon, Tertiary volcanics, secondary minerals, zeolite
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Erciyes (Orta Anadolu) Volkanik Kayalarinin Mineral Kimyasal
Ozellikleri

Aykut GUCTEKIN, Nezihi KOPRUBASI, Ercan ALDANMAZ

Kocaeli Universitesi, Jeoloji Miithendisligi Boliimii, 41380 izmit, Tiirkiye
guctekin@kocaeli.edu.tr

OZET: Orta Anadolu’da 6nemli volkanik ¢ikis merkezlerinden biri olan Erciyes strato
volkani, olusan volkanik kayalarin kimyasal bilesimleri bakimindan kalk-alkalen ve
alkalen karakterli olup kalk-alkalen aktivite daha yaygindir. Volkanik kayalar
bazalttan riyodasite kadar degisen (47—64 SiO, wt%) genis bir bilesim aralig1 sunar ve
degisken fenokristal topluluklarindan meydana gelir. Erciyes strato volkanik
kompleksi farkli jeokimyasal 6zellikler sunan (1) Koc¢dag alkalen, (2) Kog¢dag kalk
alkalen, (3) Erciyes kalk alkalen olmak {izere 3 evrede gelisim gostermistir. Volkanik
aktivite sulu mineral fazlar1 barindiran fenokristalce zengin piiskiirmelerle tipik olan
ve yayginca vesikiiler dokular sergileyen patlamali iiriinler icerir. Bu volkanik kayalar
0.2-3.2 mm aralaginda 6zsekilli-yar1 6zsekilli (hacimsel olarak %8-56) plajiyoklas,
amfibol, piroksen, olivin, Fe-Ti magnetit fenokristalleri igerirler. Volkanik kayalara
uygulanan magnetit-ilmenit, hornblend-plajioklas ve ¢ift piroksen jeotermometreleri
ve piroksen ve hornblend-Al jeobarometreleri, Erciyes strato volkanindaki kristalleme
sicaklik ve basi¢ degerlerinin Kogdag alkalen volkanizmasinda yaklasik 1250 °C ve
5.3-8.9 kbar, Kogdag kalk-alkalen volkanizmasinda 850-1050 °C ve 2.1-7.8 kbar ve
Erciyes kalk-alkalen volkanizmasinda ise yaklasik 950 °C ve 3.2-6.6 kbar araliklarinda
olduklarina isaret etmektedir. Fenokristallerde gozlenen dengesiz kristallenme
dokular1 oOzellikle kalk-alkalen kayalarda yaygindir. Plajiyoklas ve piroksenlerdeki
zonlu dokular, fenokristallerin ¢ogundaki reaksiyon dokular1 ve amfibol
fenokristallerindeki reaksiyon c¢eperleri dengesizlik belirtileri olarak kabul edilebilir.
Kalk-alkalen kayalardaki, magma odalarinin degisken kristalizasyon basinglartyla
belirlenen polibarik olusumu ve fenokristallerde gézlenen dengesizlik parametreleri bu
kayalarm birden fazla safhada gelisim goOstermis olan petrojenetik islemlerden
etkilenmis olduklarina isaret etmektedir.

Anahtar Kelimeler: Orta Anadolu, Erciyes strato volkani, magma evrimi, magma
karigimi
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Mineral Chemical Characteristics Of The Volcanic Rocks From The
Erciyes Volcano, Central Anatola

ABSTRACT: The Erciyes strato volcano, which produced both calc-alkaline and
alkaline eruptive products, is one of the important erruptive centres in Central
Anatolia. The erupted magmas show a broad range of compositions from basalt to
rhyo-dacite (47—64 SiO, wt%) and are composed of variable phenocryst assemblages.
There are three geochemical evolutionary stages in the history of the Erciyes volcanic
complex: (1) Kogdag alkaline, (2) Ko¢dag calc-alkaline, and (3) Erciyes calc-alkaline.
The volcanic complex is characterized by explosive products with vesicular textures
and eruptions of phenocryst-rich lavas with common crystallization of hydrous
mineral phases. These volcanic rocks include subhedral-anhedral phenocrysts (8 to 56
vol.%) of plagioclase, amphibole, pyroxene, olivine, and Fe-Ti magnetite in a size
range of between 0.2-3.2 mm. Application of magnetite-ilmenite, hornblende-
plagioclase and two-pyroxene geothermometry and pressure estimates from pyroxene
and Al-in-hornblende geobarometers for the Erciyes volcanic complex indicate
crystallization temperatures and pressures of 1250°C and 5.3-8.9 kbar for the first
stage of Kogdag alkaline volcanism, about 850-1050°C and 2.1-7.8 kbar for the
Kogdag calc-alkaline volcanism, and about 950°C and 3.2-6.6 kbar for the Erciyes
calc-alkaline volcanism. Phenocrysts with disequilibrium crystal textures are
particularly widespread in the calc-alkaline rocks. Zoning textures in pyroxene and
plagioclases, reaction textures in most of the phenocrysts and corona textures in
amphibole crystals can be regarded to signify disequilibrium crystallization. For the
calc-alkaline rocks, polybaric origin of magma chambers, which is defined by variable
pressures of crystallization, and disequilibrium parameters observed in phenocrysts
indicate that the rocks were affected by more than one petrogenetic process.

Key Words: Central Anatolia, Erciyes strato volcano, magma evolution, magma
mixing
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Keban ve Baskil (Elazig) yoresi volkanitlerinin petrokimyasal
ozellikleri ve magma-tektonik ortamina iliskin on bulgular, GD
Anadolu, Tiirkiye

Melek URAL ', Sevcan KURUM ', Mehmet ARSLAN ?, Mehmet Cemal
GONCUOGLU?

! Firat Universitesi, MF, Jeoloji Miihendisligi Boliimii, 23119, Elazig, Tiirkiye
?Karadeniz Teknik Univ. MF , Jeoloji Miihendisligi Boliimii, 61100, Trabzon, Tiirkiye
3 Orta Dogu Teknik Univ. MF, Jeoloji Mithendisligi Boliimii, 06532, Ankara, Tiirkiye
melekural@gmail.com

OZET: Keban ve Baskil (Elaz1g) yorelerinde ¢ogunlukla yastik debili ve yer yer de
masif yapida spilitik volkanitler yaygin olarak gézlenmektedir. Volkanitlerde birincil
esas mineraller plajiyoklas, piroksen, Fe-Ti oksit ve kismen de psddomorf olivin olup,
epidot, klorit, kuvars ve karbonat gibi ikincil mineralleri damar ve/veya dolgular
seklinde gormek miimkiindiir. Volkanitler, amigdaloidal, glomeroporfirik,
hyalomikrolitik, mikrolitik porfirik ve intersertal dokuludurlar.

Hareketsiz iz elementlere dayali petrokimyasal siniflamalara gore; yastik ve masif
lavlar bazaltik bilesimli ve toleyitik karakterli olup, Mg numaralar1 11.42-49.49
arasinda degismektedir. Zr (hareketsiz element ve farklilasma indisi olarak) ikili
degisim diyagramlarinda, SiO,, Na,O, Y, Nb, Ga, Th, Hf ile pozitif korelasyon
gosterirken, CaO, MgO, Cr,03, Ni ve Sc ile ise negatif korelasyon gostermektedir. Bu
iligkiler volkanitlerin gelisiminde etkin olan fenokristal fazlarin fraksiyonel
kristallesmesiyle aciklanabilir.

N-tipi Okyanus Ortast Sirti Bazaltina (OOSB) normalize edilmis iz element
dagilimlarina gore kayacglar biiyiik iyon yarigapl litofil elementlerce (LILE; K, Rb,
Ba, Th) zenginlesme gosterirken, yiiksek ¢ekim alanli elementlerden Nb, Ta ve Ti
negatif anomalileri gosterirken, Y, Zr ve Hf ise OOSB ¢izgisine paralel ve yaklasik
yatay bir gidis gostermektedir. Kayaglarin kondrite normalize edilmis nadir toprak
element dagilimlarinda ise yine yataya yakin bir dagilim gozlenmektedir (Lan/Luy:
2.80-0.72, Lan/Smy: 2.08-0.68). Hareketsiz iz elementlere dayali magma-tektonik
ayirtman diyagramlarda ornekler genellikle yayla iliskili bir agilmaya isaret eden
tektonik alanlarda yer almaktadir. Tim bu jeokimyasal veriler, Keban ve Baskil
yorelerinde yiizeyleyen yastik ve masif lavlarin yitimle iliskili olarak, ya bir yay gerisi
ya da bir yay i¢i ortamda pasif bir riftlesmeyle olugabilecegine isaret etmektedir.

Anahtar Kelime: Yay gerisi ortam, pasif riftlesme, masif lav, yastik debili lav,
Keban, Baskil, Tiirkiye
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Preliminary Results about Petrochemical Features and Magma-Tectonic
Setting of the Keban and Baskil (Elazig) Area Volcanics, SE Anatolia,
Turkey

ABSTRACT: The spilitic volcanites in Keban and Baskil areas (Elazig) crop out as
widespread pillow lavas and locally massive lavas. Primary minerals of the volcanics
are mainly plagioclase, pyroxene, Fe-Ti oxide minerals and rare pseudomorph olivine.
Secondary epidote, chlorite, quartz and carbonate minerals are also present as fissure
and/or vesicle fillings. The volcanics show amigdaloidal, glomeroporphyric,
hyalomicrolitic, microlitic porphyritic and intersertal textures.

Petrochemical classifications based on immobile trace elements reveal that the pillow
and massive lavas are basaltic in composition and have tholeiitic in nature, and
magnesium numbers change between 11.42 and 49.49. Zr (as an immobile element
and a differentiation index) versus SiO,, Na,O, Y, Nb, Ga, Th and Hf variation plots
indicate positive correlation whereas CaO, MgO and Sc exhibit negative correlation.
These relationships may be explained by fractional crystallization processes of
observed phenocrystal phases in the evolution of the volcanic rocks.

N-type MORB normalized trace element patterns of the volcanics exhibit large ion
lithophile element (LILE; Sr, K, Rb, Ba, Th) enrichment, whereas Nb, Ta and Ti as
high field strenght elements (HFSE) indicate negative anomalies, and Y, Zr and Hf
exhibit parallel and nearly a horizontal trend with MORB. The chondrite normalized
rare earth element distributions of the rocks exhibit almost flat lying patterns with
Lay/Luy:  2.80-0.72, Lan/Smy: 2.08-0.68. The magma-tectonic discrimination
diagrams based on immobile trace elements suggest a rifting/extension associated with
an arc setting. Conclusively, all these geochemical data point out that the pillow and
massive lavas of the Keban and Baskil areas may have formed in a subduction related
passive rifting, either a back arc or an inner arc extensional setting.

Anahtar Kelime: Back arc basin, passive rifting, massive lava, pillow lava, Keban,
Baskil, Turkey
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Alacam (Samsun)-Dikmen-inceburun (Sinop) arasinda Yiizeyleyen
Volkanik Kayaclarin Petrokimyasal Ozellikleri, Orta Karadeniz:

Ilk Bulgular

Kiirsad ASAN, Hiiseyin KURT

Selcuk Universitesi, MMF, Jeoloji Miihendisligi Boliimii, Kampiis, Konya, 42079, Tiirkiye
kasan@selcuk.edu.tr

OZET: Alagam (Samsun)-Dikmen-inceburun (Sinop) arasinda yiizeyleyen Geg
Kretase yash volkanik kayaglar Hamsaros volkanitleri ve volkanosedimanter topluluk
olan Yemislicay formasyonu ile temsil edilmektedir. Kayag¢lar mikrolitik porfirik,
hyalo porfirik, hyalo mikrolitik porfirik, kiimiilofirik, intergraniiler, hyalopilitik,
trakitik dokulu olup, baglica plajiyoklas, olivin, orto/klinopiroksen, amfibol, biyotit ve
daha az oranda Fe-Ti oksit mineralleri, apatit, zirkon ve sfen icermektedirler.
Incelenen volkanik kayaglar bazalt, trakibazalt, bazaltik andezit, bazaltik trakiandezit,
trakiandezit ve andezit bilesiminde olup, hem subalkali hem de hafif alkali
karakterlidirler. K,O (% 1.5-6.0) ve K,O/Na,O (0.8-2.1) sistematiklerine gore,
kayaclar kalkalkali (orta-yiiksek-K) ve sosonitik serilere benzerlik gosterirler. Ana
oksit ve iz element degisimleri kayaglar icinde gozlenen fenokristal fazlarin
fraksiyonlagmasiyla iligkili olup, olivin + klinopiroksen + amfibol + Fe-Ti oksit +
biyotit + apatit fraksiyonlasmasina isaret eder. Volkanitler, yitimle iligkili kayaclar
icin tipik olan yiiksek alan enerjili element (YAEE) ve agir nadir toprak element
(ANTE)’lere gore biiyiik iyon yaricapli element (BIYE) ve hafif nadir toprak element
(HNTE)’lerce zenginlesme ve negatif Nb, Ta, Ti anomalileri gosterirler. incelenen
volkanik kayaclar diisiik (Lan/Ybn: 4-7, Yemislicay formasyonu lavlarl) — orta
(Lan/Yby: 6-19, Hamsaros volkanitleri) derecede zenginlesmis HNTE ve goreceli
olarak yatay ANTE desenlerine sahiptir (Gdy/Ybn: ~ 1-2). Jeokimyasal ve jeolojik
veriler beraber degerlendirildiginde, kayaglarin ana magmasinin yay ortaminda, yitim
zonmu eriyik/akigkanlarinca zenginlestirilmis bir manto kaynagindan tiiredigine isaret
etmektedir.

Anahtar Kelimeler: Orta Karadeniz, Kalkalkali, Sosonit, Petrokimya, Yitim, Yay
Volkanizmasi
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Petrochemical Characteristics of the Volcanic Rocks Outcropped
between Alagam (Samsun) and Dikmen-Inceburun (Sinop),
Central Black Sea: Preliminary Findings

ABSTRACT: The Late Cretaceous volcanic rocks outcropped between Alagam
(Samsun) and Dikmen-Inceburun (Sinop) are represented by the Hamsaros volcanites
and volcano-sedimentary Yemisli¢cay formation. The rocks show microlitic porphyric,
hyalo-porphyric, hyalo-microlitic porphyric, cumulophyric, intergranular, hyalopilitic,
trachytic texture and include plagioclase, olivine, ortho- and clinopyroxene,
amphibole, biotite, rarely Fe-Ti oxide, apatite, zircon and sphene. The investigated
volcanic rocks are composed of basalt, trachybasalt, basaltic andesite, basaltic
trachyandesite, trachyandesite and andesite with both subalkaline and mildy alkaline
tendency. According to K,O (% 1.5-6.0) and K,O/Na,O (0.8-2.1) systematics, the
rocks resemble calcalkaline (i.e. medium and high-K) and shoshonitic series.
Variations of major and trace elements are related to fractionation of phenocrysts
phases observed in the rocks and indicate fractionation of olivine + clinopyroxene +
amphibole + Fe-Ti oxide =+ biotite + apatite. The volcanites exhibit enrichment in large
ion lithophile elements (LILE) and light rare earth elements (LREE) relative to the
high field strength elements (HFSE) and heavy rare earth elements (HREE) and
negative Nb, Ta, Ti anomalies, which is typical of subduction-related lavas. The
investigated volcanic rocks have low (Lan/Ybyn: 4-7 for the lavas of the Yemislicay
formation) to medium (Lan/Yby: 6-19 for the Hamsaros volcanites) enriched LREE
and relatively flat HREE (Gd/Ybn: ~ 1-2) patterns. The geochemical data together
with geological data point out the parental magmas of the rocks were derived from a
mantle source enriched by subduction zone melt/fluids in an arc setting.

Key Words: Central Black Sea, Calcalkaline, Shoshonite, Petrochemistry,
Subduction, Arc Volcanism
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Seyhhalil (Yildizeli-Sivas) Meteoritinin Yeniden Incelenmesi:
Petrografik, Mineralojik Karakterizasyonu ve Yeniden Siniflanmasi

ibrahim Copuroglu' & Emin Ciftci’

'Nigde Universitesi, Jeoloji Miih. Bol., 51245 Nigde
icopuroglu@nigde.edu.tr
%ITU, Jeoloji Miih. Bél., 34469 Maslak-istanbul

OZET: Bu calismaya konu olan meteorit 1989 yilinda Seyhhalil kéyii (Yildizeli-
Sivas) yakinlaria diigmiistiir. Gézlenen diisiisiinii takiben, bulunmus ve MTA Genel
Midiirliigii’'ne  rapor edilmistir. Cok ge¢meden meteoritin  mineralojik
karakterizasyonu yapilmig ve kabaca siderolit (tagst demir meteorit) olarak
smiflanmigtir. Ancak ince ve parlak kesitlerin simdi (yeniden) ¢alisilmasi, daha once
varlig1 rapor edilmeyen, 5 mm’ye varan c¢aplarda kondriillerin varligini ortaya
koymustur. Bu kondriiller esas olarak Fe- ve Mg-zengini enstatitlerden olusmaktadir
ki bunlarin ergimis silikat damlaciklarinin katilagmasi ile olustugu diigiiniilmektedir.
Meteoritin  kendisi silikat mineralleri (enstatit, olivine, Ab-plajiyoklaz gibi),
kloroapatit ve ¢esitli opak minerallerin (kamasit, taenit ve troylit gibi) olusturdugu
matriksten olugsmaktadir. Bu ana bilesenlere ilaveten eser miktarlarda kromit, nabit
bakir, kalkopirit, ilmenit, merilit ve rutil de tespit edilmistir. Mineral bilesimi ve
petrografik calismalar bu meteoritin dogru olarak yiiksek metal enstatit kondrit (EH)
seklinde siniflanmasi gerektigini 6nermektedir.

Anahtar sozciikler: Enstatit, kondriil, kondrit, meteorit, mineraloji, Seyhhalil, Turkey

Revisiting the Seyhhalil (Yildizeli-Sivas/Turkey) Meteorite: Petrographic,
Mineralogic Characterization and Reclassification

ABSTRACT: Subject meteorite fell near the village of Seyhhalil in 1989. Following
its observed fall, it has been recovered and immediately reported to the MTA, the
General Directorate of Mineral Research and Exploration of Turkey. The
mineralogical characterization of the meteorite was soon made and it has been broadly
classified as siderolite (stony iron meteorite). However, current study of both thin and
polished sections revealed presence of chondrules up to 5 mm in size, which was
never reported before. These chondrules are composed mainly of Fe- and Mg-rich
enstatites that are thought to be rendered by thawing of molten silicate droplets. The
meteorite itself is composed of silicate minerals (e.g., enstatite, olivine, Ab-rich
plagioclase), chloroapatite, and various opaque minerals (e.g., kamacite, taenite, and
troilite) forming the matrix. Beside these major minerals, trace amounts of chromite,
native copper, chalcopyrite, ilmenite, merillite, and rutile were also determined.
Mineral composition and petrographic studies suggest that the meteorite should
correctly be classified as high metal enstatite-chondrite (EH).

Key Words: Enstatite, chondrule, chondrite, meteorite, mineralogy, Seyhhalil, Turkey
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Topkaya Granitoyidi’nin (Eskisehir) Jeoloji ve Petroloji Acisindan
Olusumu ve Yerlesimi

Bahattin GULLU'? ve Yusuf Kagan KADIOGLU"*

" dnkara Univei:sitesi Jeoloji Miihendisligi Boliimii, 06100 Tandogan, Ankara T URKIYE
’Ankara Universitesi Yer Bilimleri Aragtirma ve Uygulama Merkezi (YEBIM)
bgullu@eng.ankara.edu.tr

OZET: Calisma alam Eskisehir ilinin dogusunda Topkaya kdyii civarinda, Kuzeybatt
Anadolu'nun dogu kesiminde Sakarya kitasi igerisinde yer almaktadir. Topkaya
granitoyidi genel olarak granit ve granodiyorit bilesime sahiptir. Granitoyid kiitlesi
yar1 elips sekilli olarak yaklasik 35 km®lik bir alan1 kaplamaktadir ve felsik ve mafik
dayklar tarafindan kesilmektedir.

Plajiyoklaz (Angs-Angg) + kuvars + ortoklaz +amfibol + biyotit tepidot tkalsit ttitanit
* apatit ve opak mineral bilesimli Topkaya Granitoyidi holokristalin granular ve
porfiritik dokulu olarak gézlenmektedir. Ayni1 zamanda pliiton boyutlar: 1 ile 60 cm
arasinda degisen gabro, diyoritik-gabro, diyorit ve kuvars diyorit kompozisyonlarina
sahip, mafik mikrogranular anklavlar igermektedir.

Topkaya granitoyidini kesen lamprofir bilesimli Mafik dayklar birka¢ yiiz metre
uzunlugunda ve 1 cm’den 2 metreye kadar degisen kalinliklarda gézlenmektedir. Bu
Lamprofirler mikrogabroporfir, mikro-diyoritporfir, diyoritporfir ve granodiyoritporfir
bilesime sahip olup porfirik doku 6zelligi gostermektedirler.

Lamprofirler, mikroskop altinda labrador + andezin + amfibol + biyotit + kuvars +
epidot £ kalsit * titanit + ignemsi apatit ve iskelet dokulu piroksenden olugan mineral
bilesimine sahiptirler. Bunlar, bol miktarda kuvars ve K-feldispat i¢eren ana kayayla
keskin dokanakli olarak gézlenmektedir.

Calisma alanindan elde edilen petrolojik ve jeokimyasal veriler 1s18inda Topkaya
granitoyidleri manto karakterli alt kita kabugunun kismi ergimesiyle olusabilecegini,
bununla birlikte lamprofirlerin ise ana granitoyid magmasindan farklilasan ve bu ana

magmadan daha mafik bir magmanin iiriinleri olabilecegini gostermektedir.

Anahtar Kelimeler: Topkaya Granitoyidi, Lamprofir, Jeokimya, Petroloji, Anklav
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Occurrence and Emplacement of the Topkaya Granitoid (Eskigehir)
using Geology and Petrology

ABSTRACT: The research area is located to the east of Eskisehir City around
Topkaya village within the Sakarya Continent at eastern part of Northwest of Anatolia.
The Topkaya Granitoid is mainly composed of granite and granodiorite. Topkaya
Granitoid, covers an approximately an area of 35 km” as semi elliptical shaped and cut
by felsic and mafic dykes.

Plagioclases (Angs-Ang) +quartztorthoclase+amphibole+tbiotite + epidotite + calcite
* titanite + apatite and opaque minerals form the compositions of the Topkaya
granitoid and has holocrystalline granular to porphyritic texture. It has mafic
microgranular enclaves which ranging from 1 cm upto 60 cm in sizes in the
composition of gabbro, dioritic gabbro, diorite and quartz diorite.

The mafic dykes cut Topkaya granitoid in the form of Lamprophyre. The mafic dykes
ranging from 1 cm up to 2 m in width with several hundred meters, in length. These
Lamprophyres have porphyritic textures in the compositions of microgabbro porphyry,
microdiorite porphyry, diorite porphyry and granodiorite porphyry.

Labradorite + andesine + amphibole + biotite + quartz + epidotite £ calcite * titanite £
acicular apatite and opaque minerals with the relict of the pyroxene are formed the
typical mineralogical compositions of these lamprophyres under the microscope. They
have sharp contact with their host rock and differ from the host rock by the presence
of granular texture and abundance of quartz and K-feldspar.

On the bases of petrological and geochemical data that attained from the research area,
the Topkaya granitoid may be derivered from partial melting of lower crust with
mantle signature. Although, all of these data suggest that the Topkaya Lamprophyres
are differentiated from the source magma of the main granitoid body and may be
derived from more mafic products than their host unit.

Key Words: Topkaya Granitoid, Lamprophyre, Geochemistry, Petrology, Enclave
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Buldan Pegmatoidi (Buldan-Denizli) ig:erisindelii Turmalin
Yigisimlarinin Mineralojik ve Spektroskopik Ozellikleri

Tamer KORALAY' ve Yusuf Kagan Kadioglu®

'Pamukkale Universitesi, Jeoloji Miihendisligi Boliimii, 20017 Kinikli, Denizli
(E-posta: tkoralay@pau.edu.tr)
’Ankara Universitesi, Jeoloji Miihendisligi Boliimii, 06100 Tandogan, Ankara

OZET: Farkh jeolojik ortamlarda gériilebilen turmalin grubu mineraller kimyasal
olarak karmasik bir yap1 sergileyebilirler. Turmalin mineral tiirlerinin bilinmesi
magmatik ve metamorfik siireglerin gelisiminde onemli ipuclar1 sergilerler. Bu
calisgmada Buldan pegmatoidi olarak tanimlanan birim igerisindeki siyah renkli,
oldukga krilgan bir yapiya sahip 2-4 cm kalinligindaki turmalin yi1gisimlarindan alinan
orneklerin mikroskobik, XRD, XRF ve konfokal Raman Spektroskopik ozellikleri
incelenerek davraniglari belirlenmistir. Mikroskop altinda incelenen turmalin 6rnekleri
lacivert, acik mavi ve kahverengi pleokroizmaya sahip olup, ince-uzun g¢ubuksu
kristaller halinde gozlenmektedir. XRD incelemelerinde $6rl bilesiminde olan bu
turmalinler genel olarak Fe,O; (% 7.83-10.57), V (279-591 ppm), Sn (124.8-147.3
ppm) ve W (1363-1887 ppm) bakimindan zengin bir kimyasal bilesim sergiledikleri
belirlenmistir. Turmalin 6rneklerinin konfokal Raman spektrumlari $orl tiiriinden olup,
belirgin ana Raman kayma degerlerinin 370, 220 ve 185 cm™’ de oldugu goriilmiistiir.
Turmalinlerde gériilen 185 cm™ Raman kayma degerleri Fe™-0, 220 cm™ deki Raman
degerleri Al-O ve 370 cm”' Raman kaymalari ise Si-O baglarm arasindaki atomlarin
gerilmelerinden kaynaklanmis olmalidir.

Sonu¢ olarak Buldan Pegmatoidi igerisindeki turmalin mineral yigisimlar sorl
bilesimli olup, Li’ ca fakir granitoid ve pegmatitlere bagli olarak olustugu sdylenebilir.

Anahtar Sozciikler: Buldan Pegmatoidi, Turmalin, $6rl, Raman Spektroskopisi

Mineralogic and Spectroscopic Features Of Tourmaline Segregaiions in
Buldan Pegmatoid (Buldan-Denizli)

ABSTRACT: Tourmaline minerals, observed in different geologic environment, are
able to show significant variations in terms of chemical compositions. Determining of
tourmaline species gives useful petrogenetic information about both igneous and
metamorphic environments. In this study, microscopic, XRD, XRF and confocal
Raman spectroscopic features of the tourmaline segregations which are 2-4 cm thick
and dark-blue to black in color and mostly fractured in Buldan pegmatoid are reported.
Tourmaline samples have indigo blue, light blue and olive-brown pleochroism with
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thin-long columnar, bladed shape under the microscope. They are schorl in
composition identified by XRD analysis and exhibit distinctive enrichments in Fe,O;
(% 7.83-10.57), V (279-591 ppm), Sn (124.8-147.3 ppm) and W (1363-1887 ppm).
Schorl composition of tourmaline is also supported by the confocal Raman
spectrometry. The distinct Raman spectrums of them are seen at about 370, 220 and
185 cm™'. The first band may be originated from Si-O stretching, the second from Al-
O stretching and the last one belongs to Fe"-O stretching.

As a result, it can be remarked that tourmaline segragations in Buldan pegmatoid are
schorl in composition and related to Li-poor granitoids and their associated pegmatites

on the basis of Henry and Guidotti (1985) classification.

Key Words: Buldan Pegmatoid, Tourmaline, Schorl, Raman Spectroscopy

69



35.Y1l Jeoloji Sempozyumu 4-7 Ekim 2010 KONYA
35™ Anniversary Geology Symposium

Prof. Dr. Ahmet AYHAN, Prof. Dr. Yiiksel AYDIN ve Prof. Dr. Sedat TEMUR amsina 4-7 October 2010 KONYA
In Memory of Prof. Dr. Ahmet AYHAN, Prof. Dr. Yiiksel AYDIN and Prof. Dr. Sedat TEMUR

Ksenolit Tiirii Anklavlarin Petrolojik Onemi: Buzlukdag
Siyenitoidi, Kirsehir Tiirkiye

Kiymet DENiZ' & Yusuf Kagan KADIOGLU?

! Ankara Universitesi Miihendislik Fakiiltesi Jeoloji Miihendisligi Boliimiis, Tandogan, 06100, Tiirkiye
) kdeniz@eng.ankara.edu.tr
?Ankara Universitesi Yerbilimleri Uygulama ve Aragtirma Merkezi, Tandogan, 06100, Tiirkiye

OZET: Felsik intriizif kayaclar ksenolit, magma segregasyonu, magma karisim
{iriinleri ve restitler olmak iizere dért cesit anklav icermektedir. I¢ Anadolu’daki
silikaca doygun olmayan siyenit bilesimindeki kayaclar azda olsa magma karigimi ve
ksenolit tiirli anklavlar igermektedir. Ksenolitler magmanin yerlesmesi esnasinda
komsu kayaclardan koparip siyenit magmasinin igerisine alarak eritemedigi yabanci
kayag parcalaridir. Bunlar farkli bilesime, farkli dokuya sahiptirler ve ana kayadan
daha yashdirlar. Ksenolitler; derinlerdeki litoloji ve yerlesimi boyunca pliitonun
konumu hakkinda bilgi vermelerinden dolay1 6nemli sayilmaktadirlar.

Buzlukdag1 Siyenitoidi doku 6zelliklerine ve tane boyutlarina gore iri, orta ve ince
kristalen foid siyenit olmak lizere ii¢ alt gruba ayrilmigtir. Ksenolitler ana kayadan
farkli mineral bilesimine ve farkli mineral oranlarina sahiptirler. Ana kaya ¢ogunlukla
nefelin, K-Feldispat, oligoklaz, piroksen, biyotit, amfibol ile az oranda granat,
kankrinit, sfen ve opak minerallerden meydana gelmektedir. Ince kristalen foid
siyenitler lcm ile 15c¢cm boyutunda olabilen ksenolitik anklavlar icermektedir.
Ksenolitler siyenitlerden keskin dokanakli ve ana kaya ile dokanagi boyunca gelisen
fels dokusu ile ayrilmaktadir. Ksenolitik anklavlar ¢eperlerde fels dokusuna sahipken
merkeze dogru lepidoporfiroblastik ve nematoblastik doku gosterirler. Buzlukdagi
siyenitoidlerindeki ksenolitik anklavlar siyenitik magma tarafindan igine aliman ve
kristalizasyon siirecleri boyunca magmadaki yiiksek sicakliga bagli bolgesel
metamorfizmaya ugramig dentritik kaya pargalarindan tiiremis olabilir. Arazi
gozlemleri, petrografi ve konfokal Raman Spektroskopi calismalari ana kaya
icerisindeki ksenolitlerin varliginin ana magmanin dentritik birime sokuldugunu ve
bolgedeki mevcut konumu itibariyle intriizif kiitlenin {ist kisimlarimi temsil ettigini
ortaya koymaktadir.

Anahtar Kelimeler: Buzlukdag siyenitoidi, Kirsehir, Ksenolit, i¢ Anadolu, Konfokal
Raman
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Petrological significant of the Xenolitic enclaves: Buzlukdagi Syenitoid,
Kirsehir, Tiirkiye

ABSTRACT: The felsic intrusive rocks have four types of enclaves these are
xenolith, magma segregations, products of magma mixing/mingling and restites. Silica
undersaturated rocks which is syenite in composition have a minor amount of magma
mixing/mingling and xenolith types of enclaves in the Central Anatolia. Xenoliths are
products of wall rock fragments which was enclosed in the syenite magma and they do
not melt during the magma emplacement. They have different composition, different
texture and older than the host rock. Xenoliths are accounted of considerable for
giving an imformation about the deep lithology and position of the pluton during the
emplacement.

Buzlukdag: Syenitoid is differentiated into three subunits, these are; coarse, medium
and fine crystalline foid bearing syenite, on the bases of their texture features and
grain sizes. The xenoliths have different mineral composition and different mineral
proportions from the host rock. The host rock is mainly composed of nepheline, K-
feldspar, oligoclase, pyroxene, biotite, amphibole with rare amount of garnet,
cancrinite, sphene and opaque minerals. Fine crystalline foid syenites have xenolitic
enclaves and ranging from 1 cm upto 15 cm in size. Xenoliths differ from syenites
with their sharp contact and fels texture along the contact with the host rock. The
xenolithic enclaves have fels texture at the rim and change to, lephidoporphyroblastic
and nematoblastic texture at the core. Xenolithic enclaves in the Buzlukdagi
Syenitoids may derived from dendiritic rock fragment and caughted up by syenitic
magma and locally the are metamorphosed due to high temperature with in the magma
during the crystallization processes. The field observations, petrography and confocal
Raman spectroscopy studies reveal that the presence of the xenoliths within the host
rock may explain that the host magma intruded into the dentritic unit and they may
refer the upper part of the intrusive body at the current position in the region.

Key Words: Buzlukdag: syenitoid, Kirsehir, Xenolith, Central Anatolia, Confocal
Raman
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Dogu Anadolu Yigisim Karmasigindaki Mafik Dayklarin Yay Gerisi
Havza Karakteristiklerinin Jeokimyasal Bulgulari:

Mollatopuz Ofiyoliti (Van-Ozalp)

Kurtulus GUNAY'  Ali Riza COLAKOGLU' ve Uner CAKIR?

"Yiiziincii Y1l Universitesi, J eoloji Mithendisligi Boliimii, Zeve Kampiisii, TR-65080 Van,
Tiirkiye
(E-posta: kurtulusgunay@yyu.edu.tr)
Hacettepe Universitesi, Jeoloji Mithendisligi Boliimii, TR-06530, Beytepe-Ankara, Tiirkiye

OZET: Mollatopuz ofiyoliti Van Golii’niin dogusunda, Dogu Anadolu Yigisim
Kompleksi (DAYK) igerisinde yer alir. Yaklagik dogu-bat1 uzanimli olan Mollatopuz
ofiyoliti, y181s1m kompleksinin kuzey — giiney sikigma rejimi altinda gelisen bindirme
hatlar1 boyunca, tektonik karmasik haline doniigmiis bir ¢ok ofiyolitik melanjindan
biridir.

Mollatopuz ofiyoliti kuzey ve gilineyinde Maastrichtian — Lutetian yash
Sehittepe formasyonu ile bindirmeli sinir iliskisine sahiptir. Sehittepe formasyonu altta
kumtagi-kiltas1 ardalanimi ile baslar ve iist zonlarinda platform tipi karbonatlari
kapsar. Mollatopuz ofiyoliti ve Sehittepe formasyonu giiney’de Pliyosen — Pleyistosen
yaslt Saray formasyonu ve aliivyonlar ile ortiilmektedir. Saray formasyonu karasal
kirntili kayaglardan meydana gelir. Mollatopuz ofiyolitinin ultramafik birimleri
tektonit dokulu serpantinlesmis harzburjit, serpantinit, diinit, piroksenitler ve kromitler
ile temsil edilirken, mafik kiimiilatlar1 normal gabro ve olivin gabrolardan
olusmaktadir. Mollatopuz ofiyolitinin peridotit istifi yaklasik dogu bati1 uzanimli izole
dolerit dayklart ile kesilmektedir.

Mafik dayklar, toleyitik karakterlidir (P,Os: % 0.09-0.2— Zr: 29-119 ppm). N-
MORB’a gore normalize edilerek hazirlanan ¢oklu element 6riimcek diyagramlarinda
iri katyonlu litofil (LIL- Cs, Rb, K, Ba, Sr) elementlerde belirgin bir zenginlesme
goriiliir. Bu diyagramlarda Th elementinde zenginlesme, goreli olarak Nb ve Ta’da
tilkketilme trendleri izlenir. Nb/Th (5.9 — 11.1 ppm) oranlartyla dalma batma zonu
bileseni etkisi yansitan mafik dayklar, TiO, (% 0.59 — 1.7) igerikleriyle ada yay1
toleyit (IAT) ve okyanus ortasi sirt bazaltlar1 (MORB) arasinda gecis ortaminda yer
alirlar. Mafik dayklar, bazi iz elementlerin (Ce, Nb, Th, Yb, La) kullanildig1 ayirtman
diyagramlarinda yay gerisi bazaltlar alaninda yer almaktadir. Orneklerin Kondrit’e
gore normalize edilmis nadir toprak element (REE) dagilim desenlerinde, agir nadir
toprak elementlere gére (HREE-Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu) hafif nadir toprak
elementlerce (LREE-La, Ce, Pr, Nd, Pm, Sm) ¢ok belirgin olmayan bir zenginlesme
trendi bulunur. Mafik dayklarin kondrit’e normalize edilmis REE dagilim desenleri
yay gerisi bazaltlar ile uyumludur.

Anahtar Kelimeler: Yigisim kompleksi, ofiyolitler, toleyitik bazalt, mafik dayklar,
yay gerisi havza.
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Geochemical Evidence of Back Arc Basin Characteristics of Mafic Dykes
in Eastern Anatolia Accretionary Complex:
Mollatopuz Ophiolites (Van-Ozalp)

ABSTRACT: The Mollatopuz ophiolite is situated within the Eastern Anatolia
Accretionary Complex (EAAC), east of Lake Van. The Mollatopuz ophiolite is one of
the several mélange units which has became a tectonic complex as a result of a north-
south compression regime along a thrust boundary which extent approximately east-
west direction.

The Mollatopuz ophiolite boundary is thrust related with Maastrichtian-
Lutetian aged Sehittepe formation at south and north of the mapping site. The
Sehittepe formation consist of sandstone-claystone at the bottom and continue with
carbonate units at top. The Mollatopuz ophiolite is covered by Pliocene-Pleistocene
aged Saray formation and recent alluvium at the southern part of the mapping site. The
Saray formation consists of terrestrial clastic sediments. Ultramafic units of the
Mollatopuz ophiolite consists of tectonic-textured serpentinized harzburgite,
serpentinite, dunite, pyroxenite and chromitite. Besides, mafic cumulates are normal
gabbro and olivine gabbros. The peridotite units of the Mollatopuz ophiolite are cut by
east-west trending isolate dolerite dykes.

These mafic dykes exhibites tholeittic character (P,Os: 0.09-0.2 wt. % — Zr:
29-119 ppm). A large ion lithophile elements of the dykes (LIL- Cs, Rb, K, Ba, Sr)
shows a distinct enrichment in spider diagram that normalized according to N-MORB.
In this spider diagram, while Th exibits enrichment, Nb and Ta are relatively depleted.
While Nb/Th ratio of mafic dykes (5.9 — 11.1 ppm) indicates subduction zone effects,
TiO; content (0.59 — 1.7 wt. %) reflects transition zone enviorment between island arc
tholeitts (IAT) and Mid Ocean Rift Basalts (MORB). Mafic dykes plots back arc basin
basalt field in tectonomagmatic diagrams using on trace elements such as Ce, Nb, Th,
Yb, La. Chondrite-normalized rare earth element (REE) patterns of the samples show
slightly enrichment of LREE (light rare earth element-La, Ce, Pr, Nd, Pm, Sm)
relative to HREE (high rare earth element-Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu).
Chondrite - normalized REE pattern of the Mollatopuz dykes are also consistent with
back arc basin basalts.

Key Words: Accretionary complex, ophiolites, tholeittic basalt, mafic dykes, back arc
basin basalt.
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Bozkir (Ortakoy-Aksaray) baraj yarmasinda, Orta Anadolu
Ofiyolitlerine ait levha dayk toplulugunun saha ve mineralojik
ozellikleri

Kerim Kocak,' Bernard E. Leake’

'Selcuk Universitesi, Mithendislik-Mimarhk Fakiiltesi, J eoloji Mithendisligi Boliimii, 42075,
Konya
kkocak@yahoo.com
Cardiff University, School of Earth &Ocean Sciences, Cardiff, UK

OZET: Bozkir baraji yarmasinda birbirlerini kesme iliskileri net olarak izlenebilen iyi
gelismis bir levha dayk toplulugu yiizeylemektedir. Levha dayk kompleksi 200 m den
daha fazla genigliginde bir kesite sahip biribirine sokulum yapmis yariparalel
dayklarda olugmaktadir. Degisen kalinliklardaki (birka¢ cm-birka¢ metre) bazik damar
kayaglari, dayk kompleksinin ana kayag tiiriinii olusturmaktadir. Dayk(lar), diger
dayk(lar) igerisinde yer almakta, ancak soguma zonu bulunmamaktadir. Dayk
toplulugu igerisinde yer alan plajiyogranitler yanal dagilimi olmayan, keskin-gegisli
siirlara sahip, yukar dogru dayk topluluguna sokulum gdsteren, bresimsi, agsi ve
cesitli kalinliklardaki (birkag cm. den 5 m. ye kadar) dayklar seklinde bulunmaktadir.
Bazik dayklar, plajiyogranitlere goére daha dik veya dike yakin egimler
sergilemektedirler.

Dayklarm birbirlerini kesme iliskileri, dokusal ve bilesimsel farkliliklari, Bozkir Baraj
kompleksindeki en az alt1 tane farkli dayk sokulumunu géstermektedir. Ilk ve en yash
dayk plajiyogranitlerle kesilen pegmatitik hornblende gabrodan olusmaktadir. Ugiincii
ve dordiincii dayk olusumu sirasiyla hornblend mikrogabro ve hornblende gabro olup
hepsi plajiyogranitlerle kesilirler. En son olusan dayk ise hornblende mikrogabro veya
piroksen icermeyen hornblend diyorittir.

Bazik kayaclarin ana kayag yapict mineralleri ise poikilitik doku gosteren hornblend
(magnezyohornblend, aktinolit), plajiyoklaz (An% 83), diyopsit ve bazen de biyotittir.
Plajiyogranitlerde, plajiyoklazlar  genellikle albit ikizlenmesi  gosterirler.
Feldspatlarda, merkezden kenara dogru An %44’ ten An %37’ ye kadar degisen
zay1f bir zonlanma gosterirler. Kuvarslar ya feldspatlar igerisinde granofirik dokuyla
birlikte olusurlar veya biiylik fenokristaller halinde olusurlar. Agcik yesil-koyu yesil
renkli amfibol (tesermakit) ve sari-kahve renkli biyotit nadiren opak mineral ve
apatitle birlikte granofirik doku igerisinde yer alir.

Plajyogranitlerin bazik kayaclar icerisinde ¢esitli sekil ve biiyiikliiklerdeki 16kdzomlar
seklinde olugmus olmasi, bu asidik kayaclarin su almis okyanusal gabrolarin diisiik
basing ergimesi ile olusmus olabilecegine dnermektedir.

Anahtar kelimeler: Ofiyolit, plajiyogranit, Aksaray, diisiik basing ergimesi
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Field and mineralogical characteristics of the sheeted dyke complex of
Central Anatolian Ophiolites at Bozkir (Ortakoy-Aksaray) dam.

ABSTRACT: A well-developed sheeted dike complex is cropp out at Bozkir dam
cutting, and show clear cross-cutting relations. The dike complex comprises more
than 200 m wide section of mutually intrusive sub-parallel dikes. Basic vein rock has
a variable thickness, from a few cm to a few meters, and makes up major rock type of
the dyke complex. The complex shows dyke-in-dyke structure, without any chilling
zone. The plagiogranite of the complex are laterally discontinuous, with sharp-
diffusive border. It forms as net veined or agmatitic complex enclosing basic rocks,
and irregular pods. It also forms as dykes with variable thickness ranging from a few
cm up to 5 m, intruding upwards into the complex. The basic dykes are relatively
vertical in comparing with the plagiogranites.

Crosscutting relations and textural and compositional differences indicate the
existence of at least six main generations of dike intrusions in the Bozkir sheeted dike
complex. The first generation and the oldest dikes are made of pegmatitic hornblende
gabbro, which is cut by plagiogranites. Third and fourth generation of the dikes are
hornblende-micro gabbro and hornblende gabbro, respectively, all of which cut by
plagiogranites. Latest generation of the dike is hornblende micro gabbro or pyroxene-
free hornblende diorite.

The main rock forming minerals in the basic rocks are hornblende
(magnesiohornblende, actinolite), plagioclase (An % 83), diopside and sometimes
biotite in a poikilitik texture.

In the plagiogranite, plagioclase generally exhibits albite twinning and slight normal
zoning is detected from the core of feldspar in which it is 44 % An at the core and 37
% An at the rim. Quartz forms either in the feldspar sometimes with granopyric
texture, or as large phenocryst. Light green to dark green amphibole, tschermakite,
and biotite showing strong pleochroism from yellow to brown sporadically occur with
opaque iron ore and apatite in a granophyric texture with myrmekite

The occurrence of plagiogranites as leucozomes with variable shape and size suggests
that the acidic rocks in the complex may have formed by low-pressure melting of
hydrated oceanic gabbro.

Key words: Ophiolite, plagiogranite, Aksaray, low-pressure melting
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Develi — Devedami (Sereflikochisar - Ankara) yoresindeki Ofiyolitik
Hornblend Gabrolarin Mineralojik ve Petrografik Ozellikleri

Kerim Kocak', B. Faruk Kayihan

I1Selcuk Universitesi, Jeoloji Miih. Bol. Konya
kkocak@yahoo.com

OZET: Orta Anadolu Masifinin bati kesiminde yer alan inceleme alaninda, masif
hornblend gabrolarla temsil edilen Maastrihtiyen-Kampaniyen oncesi yashi Orta
Anadolu Ofiyoliti genis alanlar kaplar. Bazik kayaclar, Ust Kretase yasli Ortakdy
Granitoidi (granodiyorit ve monzogranit) ile kesilirler. ~ Bu birimin iizerine ise
diskordansla Ust Miyosen-Pliyosen yasl kiltasi, kumtasi, ¢akiltast ve kumlu tiifit’den
olusan Pegenek formasyonu gelir.

Genel olarak holokristalin tanesel dokunun hakim oldugu homnblend gabrolar,
baslica amfibol, plajiyoklas, diyopsit ve opak minerallerden olusmaktadir. Yer yer iri
amfibol ve plajiyoklas fenokristallerinin varlig: ile belirginlesen holokristalin porfirik
doku kendini gosterir. Hamur fazi ise plajyoklas, amfibol ve opak minerallerden
olugmaktadir. Piroksen kristalleri amfibole doniismiis olup hornblend kristallerinin
merkezinde almaktadir. Plajiyoklas kristalleri polisentetik, albit-karlsbat ve albit
periklin ikizlerine sahip olup serisitlesme ve sosuritlesme gosterirler. Plajiyoklazlar
cogunlukla bitownit (% An 78-83) ve nadiren andezin (% An 43) bilesimindedirler.
Amfiboller yaygin olarak magnezyohornblend ve nadiren ferrohornblend bilesiminde
olup alterasyonla klorite doniisiim gdsterirler.

Ofiyolitik gabrolar muhtemelen bolgesel metamorfizma gegirerek, piroksenler (+
olivin) amfibole, plajiyoklazlarda Na ca daha zengin tiirevine (andezine)
doniigmiiglerdir.

Anahtar kelimeler: Hornblend gabro, ofiyolit, mineraloji, Ankara

Mineralogical and Petrographical Characteristics of the Ophiolitic
Hornblende Gabbros at the Develi - Devedami (Sereflikochisar-Ankara)
Region.

ABSTRACT: Pre Maastrichtian-Campanian Central Anatolian Ophiolites,
represented by massive hornblende-gabbro, occupies large areas at the study area,
western part of the Central Anatolia Massif. The basic rocks are cut by Upper
Cretaceous Ortakoy granitoid, including granodiorite and monzogranite. This unit is
overlaid unconformably by the Upper Miocene-Pliocene Pecenek formation, which is
made up of siltstone, sandstone, conglomerate and psammitic tuffites.
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The hornblende gabbros have mostly holocrystalline granular texture, and consist
mainly of amphibole, plagioclase, diopside and opaque minerals. Holocrystalline
porphyritic texture appears on occasion with large amphibole and plagioclase
phenocrysts in the samples. The groundmass consists of plagioclase, amphibole and
opaque minerals. The pyroxene crystals are found at the core of the hornblende
crystals as a result of their conversion to the hornblende. The plagioclase shows
various twinning such as polysynthetic albite, albite-Carlsbad and albite-pericline. It
also shows sericitization and saussuritization. The plagioclase is mostly bytownite
(An 78-83%) and rarely andesine (An 43%) in composition. The amphibole is
commonly magnesiohornblende in composition, with minor ferrohornblende. It is
altered to chlorite.

Ophiolitic gabbros were undergone a regional metamorphism, in which resulted with
conversion of pyroxene (£ olivine) to hornblende, and formation of relatively Na-rich
plagioclase (andesine).

Key words: hornblende gabbro, ophiolite, mineralogy, Ankara.
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Kocali Ofiyolitik Karmasiginin Petrolojik ve Tektono-Magmatik
Ozellikleri (Adiyaman)

Melahat BEYARSLAN, A. Feyzi BiINGOL ve Nail YILDIRIM
Firat Universitesi Miihendislik Fakiiltesi Jeoloji Miih. Boliimii ELAZIG
mbeyarslan@firat.edu.tr

OZET: Adiyaman Ili’nin kuzeyinde, Adiyaman-Celikhan arasindaki bolgede yer alan
inceleme alaninda, yaslidan gence dogru; 1) Paleozoik-Mezozoyik yasli Malatya
Metamorfitleri, 2) Ust Kretase yasl Kogali ofiyolitik karmasigi, 3) Ust Maestrihtiyen-
Eosen yasli sedimanter birimler yiizeylemektedir.  Kretase sonu ve Miyosende
meydana gelen Onemli bindirme hareketleri sonucu birimler arasindaki iligkiler
tektonik oldugu gibi ayni birim igerisinde de ¢ok sayida dilimlenmeler, bindirmeler
gozlenmektedir.  Kocali karmasigi birbiri ile tamamen tektonik iliskili olan
harzburjitler, gabrolar, levha dayk kompleksi, bazik volkanik kayaglar, tiim bunlar
kesen tekil diyabaz dayklarindan olugmustur. Ayrica, granitik bilesimli kayaclar bazik
ve ultrabazik kayaglarla tektonik iliskili olarak yer almaktadirlar. Harzburjitler
genellikle serpantinlesmis, plajiyoklas ve klinopiroksenlerden olusan gabrolar bazen
olivinde igermektedirler ve genel olarak mezokiimiilat doku gostermektedirler.
Volkanik kayaclar ise mikrolitik, intersertal, intergraniiler dokular gosteren
bazaltlardir.

Jeokimyasal ve izotop veriler, Kocgali Karmasigini olusturan gabro, bazalt ve
diyabazlarm, 70+£5 My. Once yitim zonu igerisinde, dalan levhadan ayrilan
akiskanlarin katilmasi ile manto kamasinin zenginlestigini ve zenginlesen bu manto
kamasinin kismi ergimesi ile olusan magmanin daha 6nce olusmus okyanusal kabuk
igerisine yerleserek supra-subduction zonu ofiyolitlerinin bir pargasi olan Kogali
ofiyolitlerini verdigini gostermektedir.

Petrological and Tectono-Magmatical Features of the Kogali Ophiolitic
Complex (Adiyaman)

ABSTRACT: In the studied area which in situated between Adiyaman-Celikhan, the
following units crop out; 1) Palacozoic-Mesozoic aged Malatya Metamorphics, 2)
Later Cretaceous Kocali ophiolitic complex, 3) Upper Maastrichtian-Eocene aged
sedimantary units. Kogali Complex is composed of harzburjite, gabbro, sheeted dyke
complex, basic volcanic rocks, and individual dikes crosscutting all these ultramafic-
mafic units. However, the granitic rocks out crop in the region which are tectonical
relation with basic and ultrabasic rocks. Harzburgites are composed of olivin and
orthopyroxene generally serpentinized. Gabbros are composed of plagioclase and
clinopyroxene, they also contain olivine. They display mesocumulate texture. The
volcanic rocks are basalts displaying microlitic, intersertal and intergranular textures.
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The geochemical and isotopic data indicate that the magma giving the Kogali
ophiolite, is evolved from mantle sources that were highly heterogeneous as a result of
enrichment by various trace elements due to the addition of slab-derived fluids
carrying a subduction component 70+5 My. ago.
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Baslamis (Hiiyiik-Konya) cevresinin Jeolojisi, Jeokimyasi ve
Petrografisi

Ali BILGIN', Ali Riza DEMIRCi?
'Siileyman Demirel Universitesi Miihendislik-Mimarlik Fakiiltesi, Isparta, Tiirkiye
abilgin@mmf.sdu.edu.tr
*Maden Tetkik ve Arama Orta Anadolu 2. BSlge Miidiirliigii, Konya, Tiirkiye
konya@mta.gov.tr

OZET: Calisma alaninda Ust Kambriyen-Alt Ordovisiyen yash Sultandede
formasyonu yesilsist fasiyesinde metamorfizma gecirmistir. Sultandede formasyonu
iistte Orta-Ust Devoniyen yasli Engilli Kuvarsitleri tarafindan uyumsuz olarak ortiiliir.
Engilli formasyonu iizerine Ust Devoniyen-Alt Karbonifer yash Sivritepe formasyonu
karbonatlar1 gelirken, Sivritepe formasyonu aliivyal ¢okeller tarafindan uyumsuzlukla
ortiiliirler.

Konya ili Hiiyiik Ilcesi Baslamis Kdyii ve cevresini igerisine alan calisma alaninda
168 adet toprak, 10 adet kaya¢ ve sahadaki galeriden yongalama yontemiyle 19 adet
kaya¢ Ornegi alinmistir. Alinan kaya¢ ornekler Maden Tetkik ve Arama Genel
Midirliigic Maden Teknoloji Analizleri laboratuarlarinda incelenerek yorum
yapilmustir.

Geology, Geochemistry and Petrograpgy of the Baslamis (Hiiyiik-Konya)
vicinity

ABSTRACT: In the study area Upper Cambrian-Lower Ordovician Sultandede
formation was metamorphosed in greenschist facies. Conditions Sultandede formation
is unconformably overlain by Middle-Upper Devonien Engilli quartzites. Engilli
quartzites is overlain by the Devonien-Lower Carboniferous carbonates of Sivritepe
formation. Sivritepe formation is coverd by alluvial with an unconformity.

In Konya-Hiiyiik-Baglamis field, 168 soil, 10 rocks and by using chipper method from

the gallery, 19 rock sample has collected. Collected samples has been analysied in
MTA laboratory and discussed in this article.
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Alanya Masifi’ndeki Baz1 BaSO4, PbS ve ZnS Zuhur ve
Yataklarinin ve Jenetik Acidan Irdelenmesi

Ahmet AYHAN', M. Burhan SADIKLAR? ve ibrahim COPUROGLU?

' Selguk Universitesi, Jeoloji Miithendisligi Boliimii, Kampiis, Konya, 42031, Tiirkiye
’KTU Jeoloji Mithendisligi Béliimii TR-61080 Trabzon
giray@ktu.edu.tr
* Nigde Universitesi Jeoloji Mithendisligi Boliimii TR- Nigde

OZET: Orta-Bati Toroslar’in giiney kesiminde, Manavgat ve Anamur arasinda,
yaklagik 25 km genislik ve 150 km uzunlugundaki “Alanya Masifi”nde bir¢ok BaSO4,
PbS ve ZnS-zuhur ve —yatagi bulunur. PbS ve ZnS-yataklar1 19. Yiizyilin sonlarindan
ve 20. Yiizyilin bagindan beri zaman zaman isletilmis; barit ise, ¢ogu zaman, birlikte
bulundugu kursun ve ¢inkonun isletilmeleri esnasinda pasada birakilmis, maden yolu
ve istihkdm duvarlarinda yapitasi olarak kullanilmigtir. Alanya Masifi’'ndeki baritler
de, Tiirkiye’deki digerleri gibi, 1960’11 yillardan sonra igletmeye alinmistir. Jeolojik
caligmalarin ¢ogunda kursun-¢inko-yataklar1 kapsaminda dile getirilmisler ve (detayli
incelemeler olmadan bile) jenetik agidan yorumlanmiglardir.

Alanya Masifi’nde mineraloji, petrografi ve maden yataklar agisindan detayli eski
caligmalar Striebel (1965), Bliimel (1965), Sadiklar (1978, 1983), Ayhan (1979,
1983), Copuroglu (1980) ve Sadiklar & Amstutz (1991) tarafindan yapilmistir.
Barutoglu (1939), Ziegler (1939), Blumenthal (1951) Petrascheck (1954/55), van der
Kaaden (1961) ve Vaché (1966) tarafindan yiiriitiilenler ise daha ¢ok bolgesel ve genel
karakterlidir. Yataklarin ana yan kayaclar1 yesil sistler, karbonatik kayaclar ve kismen
de kuvarsitlerdir. Yan kayag-cevher iligkisinin geometrisine bakildiginda hem tabaka
paralel-litolojik bagimlilik hem de catlak dolgusu durumunun mevcut oldugu
goriilmektedir.

S6z konusu zuhur ve yataklarin jenezleri konusundaki mevcut yorumlar, ¢cogu zaman
oldugu gibi, burada da farkli olup, kismen de taban tabana zittirlar. Mevcut goriisler
ozetlendiginde biri “epijenetik” digeri “sinjenetik” olmak {izere iki farkli yorumla
kargilagilmaktadir. Maden yataklari agisindan daha detayli ¢aligmalarda sinjenetikgi
goriis agir basarken, genellemeli caligmalarda daha cok epijenetik goriis ileri
stirilmektedir. Bu calisma kapsaminda, Masif’in orta kesiminde yer alan Aydap,
Yulari, Burhan, Endise-Giiney ve Kicik mahallelerindeki PbS-ZnS- (kismen BaSO4-);
Egrikaya ve Karalar BaSO4 yataklarinda yazarlar tarafindan degisik zamanlarda
yapilan detayli caligmalara dayanilarak jenetik yorumlamalara gidilecektir.

Anahtar Kelimeler: Orta ve Bati Toroslar, Alanya Masifi, BaSO4-,PbS- ve ZnS-
zuhur ve —yataklar
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Genetic Investigation of Some BaSO4, PbS and ZnS Occurrences and
Deposits in Alanya Massif

ABSTRACT: Many BaSO4, PbS and ZnS occurrences and deposits are present in
Alanya massif which is 25 km wide and 150 km in length, between Manavgat and
Anamur, at the southern part of mid-west Taurus. PbS and ZnS deposits have been
mined since the end of 19th and the beginning of the 20th century. However the
barites, in most cases associated with Pb and Zn, have been left in the rust of the Pb
and Zn during the mining, and were used as building structure for the mine roads and
fortifications walls. Barite deposits in Alanya, as the others in Turkey, have been
mined after the 1960’s. They have been considered as Pb-Zn deposits in most of the
geological studies and their genesis have been discussed even without any detailed
investigation.

The detailed mineralogical, petrographical and ore old geology studies on the Alanya
massifs have been done by Striebel (1965), Bliimel (1965), Sadiklar (1978, 1983),
Ayhan (1979, 1983), Copuroglu (1980) ve Sadiklar & Amstutz (1991). The others by
Barutoglu (1939), Ziegler (1939), Blumenthal (1951), Petraschek (1954, 1955), van
der Kaaden (1961), and Vaché (1966) are generally based on more regional and broad
studies. The bedrock of the deposits are consist of green schists, carbonatic rocks, and
partly quartzites. Considering the geometry of wallrock-ore relations, both stratobound
lithological dependency and fracture filled position are present.

The available interpretations on the genesis of aforementioned occurrences and
deposits, as in the most cases, are different here too and partly opposite to each other.
Two different interpretations are encountered “epigenetic” and “syngenetic” on the
basis of current opinion summary. “Syngenetic” opinion is outweighs in more detailed
studies in terms of ore deposits, while “epigenetic” opinion is suggested in more
general studies. In this study, we will discuss the genetic interpretations of the PbS-
ZnS (partly BaSO4) deposits in Aydap, Yulari, Burhan, Endise-Giiney and Kicik area,
and Egrikaya and Karalar BaSO4 deposits, located in the middle part of the masif, on
the basis of the works done by the authors in different times on these deposits.

Key Words: Mid-west Taurus., Alanya massif, BaSO4-,PbS- ve ZnS-deposits.
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Karadag (Torul-Giimiishane) ve Yakin Cevresinin Jeolojisi-
Mineralojisi-Petrografisi ve Maden Zuhurlarimin Jenetik
Incelenmesi

Seyma OZDOGAN', Kemal 0ZDOGAN’ ve Ahmet AYHAN?
! Karadeniz Teknik Universitesi, Jeoloji Mithendisligi Boliimii, 61080 Trabzon
jeozdogan61@gmail.com
? Selguk Universitesi, Jeoloji Miithendisligi Boliimii, Kampiis, Konya, 42031, Tiirkiye

OZET: Karadag (Torul-Giimiishane) yakin ¢evresini kapsayan calisma alam
Karadeniz Sira Daglari tektonik birligi igerisinde ve birligin dogu kesiminin giiney
zonunda yer alir.

Inceleme alaninda ii¢ tip cevherlesme goriiliir; skarn tip, porfiri tip, damar tip. Skarn
tip cevherlesmede pirit, kalkopirit, sfalerit, manyetit ve hematit gibi cevher mineralleri
belirlenirken gang minerali olarak granat, piroksen, tremolit, aktinolit, vollastonit,
epidot, klorit, serisit, kalseduvan, kuvars ve kalsit goriiliir. Yapilan gozlemlere gore
skarn tip cevherlesmeler Cu ve Fe igin isletildigi diislinilmektedir. Porfiri tip
cevherlesmede alterasyon zonlarinda sadece fillik ve propilitik alterasyon kusaklari
gelismistir. Cevher minerali olarak pirit, kalkopirit, molibdenit ve manyetit
belirlenmigtir. Kalkopirit ve molibdenit ¢ok az olarak izlenmistir. Damar tip
cevherlesmelerde hakim parajenez pirit, kalkopirit, antimonit ve baritten olusur.

Inceleme alaninda yapilan genel jeokimyasal prospeksiyon galigmalari sirasinda alman
dere sediman numunelerinin analiz sonuc¢larindan faydalanilarak, Cu i¢in esik deger
100 ppm, Pb i¢cin 68 ppm ve Zn i¢in 300 ppm olarak hesaplanmistir.

Yapilan sivi kapanim caligmalari sonucunda Karadag (Torul-Giimiighane) porfiri
zuhurunu olusturan hidrotermal ¢ozeltilerin sicakligmimn 140 °C ila 380 °C arasinda
oldugu, barit damarlarin1 olusturan hidrotermal ¢ozeltilerin sicakliginin ise 100 °C ila
310 °C arasinda oldugu belirlenmistir.

Anahtar Kelimler: Karadeniz Sira daglari, Giimishane, Jeoloji, Mineraloji,
Petrografi, Maden Zuhurlari.
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Geology — Mineralogy — Petrography and Genetic Study of Ore
Occurrences of Karadag (Torul- Giimiishane) and its vicinity

ABSTRACT: The study area including Karadag (Torul-Giimiigshane) and its vicinity
lies in the southern part of the eastern Black Sea Mountain belt.

Three types of mineralization occur in the area; skarn type, porphyry type and vein
type. Skarn type mineralization consists of pyrite, chalcopyrite, sphalerite, magnetite,
and hematite as ore minerals while pyroxene, tremolite, actinolite, wollastonite,
epidote, chlorite and sericite as gangue minerals. After studies, it is thought that skarns
were mined for Cu and Fe. In porphyry type mineralization, only phyllic and
prophyllitic alterations zones were developed. Pyrite, chalcopyrite, molybdenite and
magnetite are determined as ore minerals. Chalcopyrite and molybdenite are found in
minor amounts. Vein type mineralization is characterized by pyrite, chalcopyrite,
antimonite and barite.

Analytical results of stream sediments collected during a reconnaissance geochemical
survey in the study area revealed following threshold values: 100 ppm for Cu, 68 ppm
for Pb and 300 ppm for Zn.

Fluid inclusion studies indicate that the homogenization temperature of the
hydrothermal solutions forming Karadag porphyry occurrence varied from 140 to 380
°C and 100 to 380 °C for the barite veins.

Key Words: Black Sea Mountain, Glimiishane, Geology, Mineralogy, Petrography,

Ore Occurrence.
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Sakarkaya — Boynuz Tepe (Arsuz — Iskenderun) Bolgesinde Yer
Alan Kromit Sahalarinin Jeolojik, Metalojenik ve Ekonomik
Incelemesi

Mesut ANIL' ve Cengiz YETIS?

! Cukurova Universitesi, Maden Miih. Béliimii, 01330 Balcali — Adana.
) manil@cu.edu.tr
2 Cukurova Universitesi, Jeoloji Miih. Boliimii, 01330 Balcali — Adana.

OZET: Tiirkiye’de ii¢ kusak halinde uzanan ofiyolitik kayaglardan Giiney Ofiyolitik
Kusag1 olarak adlandirilan Kizildag (Hatay) Ofiyoliti igerisinde onemli bir krom
zonunu olusturan Arsuz bolgesinde ¢ok sayida krom igletme sahalari bulunmaktadir.
Bu ¢alismada ele alinan sahalar masifin en yiiksek kotunu olusturup Sakarkaya
bolgesinde 10 kadar ruhsatl saha vardir. Arsuz beldesinden kus ugusu yaklagik 10 km
glineydoguda yer alan inceleme alaninda 1960 11 yillardan giintimiize irili ufakli ¢ok
sayida krom ocagi agilmis olup, bu ocaklardan iiretilen kromit cevherinin hemen
tamami % 32 — 44 Cr203’ liik takoz cevher olarak degerlendirilmistir. Hemen her
ocakta goriilen diislik tendli (% 9 — 22 Cr203) kromitlerin ¢ogu sahalarda atil olarak
durmaktadir.

Kromit cevherlesmesinin bulundugu Kizildag Ofiyoliti, Mesozoyik karbonat istifi
iizerine Kampaniyen sonrast — Mestristiyen Oncesinde bindirmeyle oturmus olup
harzburjitik tektonitler, ultrabazik ve gabroyik kiimiilatlar, izotropik gabro ve dolerit —
diyabaz dayklar ile ikinci {initeyi olusturan bazaltik lavlar, volkano — sedimanter
kayaglardan olusmustur. Bolgede Cevlik — Arsuz arasinda plajiogranitler de
yiizeylemektedir.

Inceleme alaninda goriilen kromit cevherlesmeleri Ikiz Ocaklar, Sirali Ocaklar,
Borgakli, Sakarkaya, Biiylikboz, Kabayar ocaklar1 gibi isimlerle isletilmektedir. Bu
ocaklardaki kromit cevherleri kalinliklar1 ¢ogunlukla birkag santimetreden metreye
kadar degisen kalinliklardaki damarlar, belli bir geometrik sekilde olmayan kiitleler ve
sacinimli kromit iceren bantlar seklinde bulunmaktadir. Incelenen cevher zonlarinda
en yaygin cevher tipi masif kromitlerdir. Nodiiler kromit mevcut olup yaygin degildir.
Bantli ve saginimli kromitlere hemen her ocakta az veya ¢ok rastlanir.

Anahtar Kelimeler: Kizildag Ofiyoliti, Kromit, Jeoloji, Metalojeni, Ekonomi
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Geologic, Metallogenic and Economic Investigation of Chromite Fields
at Sakarkaya — Boynuz Tepe (Arsuz — Iskenderun) Region

ABSTRACT: There are a lot of chrome operating licenses in Arsuz region which
constitutes an important chrome zone at Kizildag (Hatay) Ophiolite that is called
South Ophiolitic Zone, one of the three ophiolitic rocks running as three belt in
Turkey. The fields that are considered in this study are at the highest altitude of the
massive and there are about 10 licensed fields at Sakarkaya region. At the
investigation region that is located horizontally 10 km southeast of Arsuz town, a lot
of chrome mines, some of small, some of large, have been operating since 1960s and
almost all of the chromites obtained from these mines have been used as 32 — 44% Cr2
03 fragment ore. Most of the low tenor

chromites (9 — 22% Cr203) are left stagnant at almost all mines.

The Kizildag Ophiolithic suite where chromites ore formation exists, emplaced on the
Mesozoic carbonate units after Campanian, before Maastrichtian and consist mainly of
harzburgitic tectonites, ultrabasic and gabbroic cumulates, isotropic gabro and dolerite
— diabase dikes and basaltic lava, and volcano — sedimentary rocks. Plajiogranites are
also outcropped in the region between Cevlik — Arsuz area.

Chromites ore formation in the investigated region is operated under the mine names
such as Ikiz Ocaklar, Sirali Ocaklar, Borgakl, Sakarkaya, Biiyiikboz, Kabayar mines.
Chromites ores in these mines exist as veins at different thicknesses from a few
centimeters up to meter, masses that do not have a certain shape and bands that
include scattered chromites. The most common ore type in the investigated region is
massive chromites. Nodular chromites exist but it is not common. Banded and
scattered chromites are seen more or less at every mine.

Keywords: Kizildag Ophiolite, chromite, Geology, Metalogeny, Economy.
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Divrigi (Sivas) ve Hasancelebi (Malatya) Fe-Yataklarinin
Mineralojik Korelasyonu

Emin CiFTCIi' ve ibrahim COPUROGLU?

"ITU, Jeoloji Miih. Bél., 34469 Maslak-istanbul
2 Nigde Universitesi, Jeoloji Miih. Bol., 51245 Nigde
icopuroglu@nigde.edu.tr

OZET: Divrigi ve Hasangelebi Fe yataklar1 ¢ok sayida arastirmaci tarafindan jeolojik,
jeofizik, alterasyon, jeokimya, jeoistatistik ve mineralojik agilardan incelenmesine
ragmen, bunlarin nasil olustugunu agiklamaya yonelik farkli modeller onerilmistir.
Planlanan ayrintili bir ¢alismanin 6n ¢alismasi niteligindeki bu ¢alisma ile parlak ve
ince kesitlere ilaveten, karotlardan hazirlanan parlatilmis megaskopik el 6rnekleri de
caligilmistir. Ayrica, devam etmekte olan bu calisma ¢ok sayida SEM analizleri ve
siilfiir mineralleri (pirit ve kalkopirit)’ne ait izotop incelemeleri ve mikroskop
bulgular1 ile desteklenmektedir. Buna gore, bilinen bir ¢ok 0zelligine ilaveten,
magnetitik cevherin damar, damarcik, stok (cep dolgusu) seklindeki yerlesimi ve
serpantinitleri stokvork benzeri ornatimi goézlenmis, magnetit damarlari iginde kiibanit
iceren kalkopirit, pirit, kalkosin gibi primer siilfiir mineralleri ile iki ayr1 skapolit
(gabroiklere ait plajiyoklazlarin doniigiim {irlinii ikincil ve primer mineral parajenezine
ait birincil skapolitler), manyetit, hematit, biyotit, diyopsit, apatit, sfen ve alkali
karakteri isaret eden klorit, epidot, kuvars ve kalsit gibi primer eszamanli olusan
silikat, oksit ve karbonat mineralleri gézlenmistir. Skapolitlerin normalin {izerinde iri
taneli ve 1smsal yapilarda olusmasi, belirtilen minerallerin birbirinin igersinde
kapanim olarak bulunmalar alkali karakterli cevher magmasindan olustuguna (Kiruna
tip) isaret etmektedir. Diger carpict bir gdzlem ise, siilfiirlerle es zamanli olusan ve
yaygin gozlenen prizmatik magnetit (musketovit) varligidir. Bu, ya cevher olusum
ortaminin oksidasyon potansiyelinde dalgalanmalar oldugunu ki bu hematitin magnetit
tarafindan ornatilmasini sonuglayabilir ya da ferriis demirin siirekli ortama girdigini
onerir. Eger ikinci durum dogru kabul edilirse, demirin civardaki ultramafitlerden
sokiiliip biriktigini esas alan mekanizmanin sorgulanmasini zorunlu kilmaktadir.
Ciinkii; boylesi oksidatif ortamlarda, yore kayaglarindan yikanan demirin magnetit
yerine baskin olarak hematit olarak olusmasi beklenir ki bu cevher mikroskobu
bulgulariyla uyusmamaktadir.

Anahtar Kelimeler: Divrigi, Hasangelebi, birincil skapolit, siilfiirler, magnetit,
musketovit, alkali magma
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Mineralogical Correlation of Divrigi (Sivas) and Hasangelebi (Malatya)
Fe-Deposits

ABSTRACT: Although the Divrigi and Fe-deposits have been investigated by many
researchers with regards to many aspects including geological, geophysical, alteration,
geochemical, geoistatistical, and mineralogical characteristics, they proposed diverse
genetic models attempting to explain how they were formed. As preliminary results of
a planned project, in addition to thin and polished sections, polished slabs of core
samples have also been studied. Besides, the ongoing study is supported by numerous
SEM analyses, sulfur isotope data of sulfide minerals (pyrite and chalcopyrite) and
optical microscope observations. Consequently in addition to many known aspects,
following observations were also made: Magnetitic ore occur as veins, veinlets, stocks
(as pocket fills) and stock-work replacements of serpentinites. Primary sulfide
minerals including chalcopyrite with cubanite encapsulations, pyrite, and chalcocite
were observed. Moreover two distinct scapolites, one being primary - belonging to the
primary mineral paragenesis and the other is secondary scapolite - a replacement
product of plagioclases of the protor rock with biotite, diopside, apatite, sphen, and the
minerals typical to alkaline character including chlorite, epidot, quartz, and calcite
were observed. Scapolites are remarkably large and have radial habit. Scapolite and
magnetite occur within each other suggesting that they are contemporaneous and were
originated from the same source magma like the ones observed in the Kiruna-type
deposits. Another striking observation was the common presence of prismatic
magnetite appearing coeval with the sulfides (mushketovite). This suggests either
fluctuations in oxidation potential of the ore forming environment or continuous influx
of ferrous iron resulting in replacement of hematite by magnetite. If the latter is
assumed to be true, earlier proposed mechanism of leaching iron from the surrounding
ultramafics should be questioned. Because in such oxidative environments hematite
formation over magnetite would be favored that is not the case according to the optical
observations.

Keywords: Divrigi, Hasancelebi, primary scapolite, sulfides, magnetite,
mushketovite, alkaline magma.
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Ladik-Sizma (KONYA) Civa Yataklarindaki Agir metallerin
Cevreye Etkileri

Adnan DOYEN

Selguk Universitesi, Jeoloji Mithendisligi Bolimii, Kampiis, Konya
adoyen@selcuk.edu.tr

OZET: Ladik-Sizma (Konya) civarinda cok sayida civa yatagi bulunmaktadir.
Yataklar karbonatl kayaglar ile fillit ve sist kontaklarinda yer alir. Karbonath kayaglar
kirectasi, mermer ve dolomitlerden olusur. Temeli olusturan bu birimler Siluriyen-
Kambiriyen yaghdir. Birim yanal ve diisey olarak Permiyen yash fillit, sist, kuvarsit ve
metakonglomeraya gegis gosterir. Civa yataklar1 karbonatli kayaclarla sisti kayaglarin
arasindaki fayli zonlarda ve cogunlukla karbonatli kayaclarin igerisinde stokwork
seklinde bulunur. Damarlarin kalinligi 15-200cm civarinda olup KB-GD y6niinde faya
paralel uzanir. Yataklarmm mineral parajenezi bata zinober olmak {izere orpiment,
realgar, antimonit, kalkopirit, pirit, arsenopirit, florit ve ikincil minerallerden malahit,
azurit ve limonit zinobere eslik etmektedr.

M.O. 6000 yillarindan beri bilinen yataklardan, Crva iiretimi 1993 yilinda g¢evre
sorunlart ve talep azlig1 nedeniyle durdurulmustur. Ancak gerek yataklardan gerekse
pasalardan gevreye agir metallerin karisimi hep tartisma yaratmistir. Ozelikle maden
tasima yollarinda diger yerlere gore daha yiiksek oranlarda agir metal miktarlart
bulunmustur. 15 adet toprak 6rneginde maksimum, minimum ve ortalama agir metal
degerleri su sekilde bulunmustur. Cu (56-4, ort 38 ppm), Pb (340-19, ort. 91 ppm), Zn
(188-61, ort. 103 ppm), Ni (1119-2, ort. 129 ppm), As (882-21, ort. 199 ppm), Cd (10-
0,2, ort. 2 ppm), Sb (>2000-1, ort. 487ppm), Hg (>100-2, ort. 39 ppm) and Co (24-2,
ort. 16 ppm).

Anahtar Kelimeler: Civa yataklari, agir metal, gevre, Sizma-Konya Tiirkiye

*Bu bildiri Avusturya’da “the International Journal of Arts & Sciences (IJAS)” adli

Uluslararas1 Sempozyum’da sunulmustur.

Environmental Effects of the heavy metals at the Mercury Deposits of
Ladik-Sizma KONYA, Central TURKEY

ABSTRACT: There are a large number of mercury deposits around Ladik-Sizma
(Konya/Turkey). The deposits are hydrothermal in origin, and developed between
carbonate rocks and phyllite/schists. The Silurian-Cambrian carbonate rocks form the
basement; represented by limestone, marble and dolomite; and show transition
laterally and vertically into the Permian-aged phylite, schist, quartzite and
metaconglomerate. Mercury deposits were formed as stockwork in relation with the
fault zone between the carbonate and schist rocks, but mostly within the carbonates.
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The thicknesses of veins range fom 15 cm to 200 cm, as parallel to the fault of a NW-
SE trend. The deposits are made up of cinnabar orpiment, realgar, stibnite,
chalcopyrite, pyrite, arsenopyrite, fluorite and secondary minerals of malachite, azurite
and limonite.

The deposits have been known since BC 6000, and when in operation, met a third of
all mercury production of Turkey. They were abandoned in 1993 due to
environmental problems and lack of demand, but heavy metals in waste and the
abundant deposits have always been a controversial issue in terms of their
environmental hazardous. 29 samples from the mine transport roads, near/next to the
deposit, and other places were collected and analysed to show their environmental
effects. The results of the chemical analyses of 15 samples from the transport road are
as follows; Cu (56-4, mean 38 ppm), Pb (340-19, mean 91 ppm), Zn (188-61, mean
103 ppm), Ni (1119-2, mean 129 ppm), As (882-21, mean 199 ppm), Cd (10-0,2,
mean 2 ppm), Sb (>2000-1, mean 487ppm), Hg (>100-2, mean 39 ppm) and Co (24-
2, mean 16 ppm). The results clearly show that mercury mining and transport in the
area have been inducing a significant increase in heavy metal contents, with
environmental hazardous.

Keywords: Sizma-Konya Turkey, Mercury deposit, heavy metal, environment
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Cevresel Jeokimya Orneklemelerinde Su Orneklerinin Alinmasi:
Murgul Cu Madeni ve Cevresinden Karsilastirmah Bir Ornek
Cahsma

Emine Selva SAGLAM ve Migra¢ AKCAY

Karadeniz Teknik Universitesi, Jeoloji Miihendisligi Boliimii, 61080 Trabzon
ssaglam@ktu.edu.tr

OZET: Murgul bakir madeni cevresinde gergeklestirilen bu galigmayla, ham, kagit
filtre ile siizlilmiis ve 0,2 um gbézenek capli selilloz asetat membran filtre ile
filtrelenmis 6rnekler alinarak, 6rnek tiirlerinin karsilagtirilmasi hedeflenmistir. Ham su
ornekleri, herhangi bir isleme tabi tutulmadan dogrudan alman vadi suyu olmalar1
nedeniyle, fiziksel 6zellikleri acisindan stiziilmiis ve filtrelenmis drneklerden farklidir.
Fiziksel farkliliga ragmen, ham su ornekleri bir¢ok fiziksel ve kimyasal parametre
acisindan, diger ornek tiirleriyle son derece benzer sonuglar vermistir.
pH, Eh, iletkenlik ve toplam ¢Oziinmiis kati degerleri tiim su Ornek tiirleri i¢in
benzerdir. Onemli bir farklilik Eh’in degisim araliginda goriilmiistiir. Ayrica sicaklik
ve ¢Oziinmiis oksijen miktar1 degerlerinde de oOrnek tiirleri arasinda farklilik
goriilmektedir.
Ornek tiirleri arasindaki benzerlik kimyasal parametrelerde de goriilmektedir.
Siiziilmiis ve filtrelenmis sulardaki Al, Cd, Cu, Mn, S, Si, Zn ve SO4 2-degerleri
benzerdir. As ve Fe su Ornek tiirlerinde 6nemli farkliliklar gostermektedir. Element
konsantrasyonlar1 bakimindan 6rnek tiirleri arasinda bir genelleme yapilabilir. Buna
gore element konsantrasyonlar1 Ham oOrnekler > Siiziilmiis 6rnekler > Filtrelenmisg
ornekler seklinde siralanabilir. Ba ve Pb ham ve siiziilmiis su 6rneklerinde benzerlik
gostererek, diger elementlerden ayri bir davranig gostermekte ve daha ¢ok partikiil
maddede zenginlesmektedir.
Olgiilen parametrelerdeki benzerlik ve farkliliklar Tek yonlii varyans analizleri
(ANOVA) yardimiyla da belirlenmistir. Buna gore tiim su ornek tiirlerinin sicaklik,
As, ¢Oziinmils oksijen ve Ba agisindan birbirlerinden farkli olduklari; ancak diger
parametreler acisindan istatistiksel anlamda farkli olmadiklar1 goriilmiistiir. Bu durum
konsantrasyon dagilimlar ve degisimleri ile bir tezat olugturmaktadir.
Sonuglarn istatistiksel olarak birbirlerinden farkli oldugunu ortaya koyacak bir kanitin
gozlenememesi, farkli 6rnek tiirlerinde oOlgiilen parametrelerin konsantrasyonlarimin
degil, konsantrasyon dagilimlarinin ve degisimlerinin birbirlerine benzer oldugunu
ifade etmektedir.
Sonug olarak, ¢evresel jeokimyasal amacli Ornekleme c¢alismalarinda ham su
orneklerinin alimindan kaginilmasi ve siizilmiis veya filtrelenmis Orneklerin tercih
edilmesinin zorunlulugu ortaya konulmustur. Bazi parametrelerin siispansiyon
halindeki malzeme ile taginabilmesinden otiirii, filtrelenmis 6rneklerin daha giivenilir
sonuglar tirettigi gorilmiistiir.

Anahtar Kelimeler: Murgul Cu madeni, Ham su, Siiziilmiis su, Filtrelenmis su
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Collecting of Water Samples in Environmental Geochemical Sampling: A
Comparative Case Study from Murgul Copper Mine and Surrounding
Area

ABSTRACT: In this study conducted around Murgul copper mine, untreated, strained
with paper filter and filtered with 0,2 pm pore cellulose acetate membrane filter water
samples were collected and these sample types were compared. Untreated water
samples were different from the strained and filtered samples in terms of physical
properties due to taken directly from the valley without any treatment. Despite of the
physical differences, physical and chemical parameters of untreated water samples
exhibited very similar results with the other types of samples.

pH, Eh, conductivity and total dissolved solids values were similar for all types of
water samples. A significant difference was seen in the range of Eh. Moreover,
temperature and dissolved oxygen values showed differences related to sample types.
Similarities between the samples types can be also observed in chemical parameters.
Al, Cd, Cu, Mn, S, Si, Zn, and SO, 2- values are similar in the strained and filtered
water. As and Fe show significant differences in the types of water sample. A
generalization can be made between types of samples using concentration of elements.
Thus, concentrations of elements can be listed as untreated samples > strained
samples> filtered samples, respectively. Ba and Pb have similarities in untreated and
filtered water samples so that they show a distinct behaviour from the other elements
and generally prefer to be enriched in particle phase.

Similarities and differences in measured parameters were determined by means of
one-way analysis of variance (ANOVA). Statistically, temperature, As, dissolved
oxygen and Ba parameters were different from each other, but the other parameters
did not produce any significant differences in all types of water samples. This situation
is a direct contradiction with concentration distributions and changes.

Any evidence was not observed to support statistical differences between results. For
this reason, measured concentration distributions and changes were similar to each
other whereas parameter concentrations were different with respect to sample types.
As a result, this study proved that strained or filtered sampling methods should be
preferred and collecting of untreated water samples is not proposed in environmental
geochemistry studies. It is observed that filtered samples produce more reliable results
due to transportation of some parameters by material in suspension.

Key Words: Murgul copper mine, Untreated water, Strained water, Filtered water
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Gebze Sanayi Bolgesi Cevresindeki Topraklarda Agir Metal
Kirliligi, Kocaeli, Tiirkiye

Giilten YAYLALI-ABANUZ

Karadeniz Teknik Universitesi, Jeoloji Miihendisligi Béliimii, Trabzon
gultenyaylali@yahoo.com

OZET: Gebze Tiirkiye’nin en 6nemli sanayi alanlarindan biridir. Hizli sanayilesme ve
kentlesme sonucunda topraklarda agir metal kirliliginin artis1 onemli bir sorun haline
gelmistir. Bu calismada topraklardaki agir metal konsantrasyonlar1 (As, Cd, Cr, Cu,
Fe, Hg, Mn, Pb, Zn) tespit edilerek Gebze sanayi bolgesi ¢evresindeki sanayilesme ve
kentlesmeden kaynaklanan metal kirliligi saptanmaya ¢alisilmigtir. Calisilan sahadan
alinan toprak oOrneklerinin igerdigi element konsantrasyonlarmin genis bir aralikta
dagilim gosterdigi gozlenmistir. Toprak kirliligi jeo-birikim indeksi, zenginlesme
faktorii, kirlenme faktorii ve kirlenme derecesi kullanilarak belirlenmistir. Bunun
sonucunda yiiksek As, Cd, Cr, Cu, Fe, Hg, Mn, Pb ve Zn degerleri elde edilmis olup,
diger element icerikleri yerkabugundaki degere yakindir. Pb, Zn, Hg, Cu, Cr ve Mn
elementleri caligma sahasinda en c¢ok zenginlesen elementler olup, bunlara ait
kirlenme faktorleri sirasiyla 847, 200, 90.7, 24.2, 19 ve 16.7 seklindedir. Bu degerler
sahadaki topraklarda 6nemli derecede kirliligin gostergesidir. Topraklarin bu metaller
tarafindan kirlenmesi sahadaki kiiclik ve biliylik Ol¢ekli sanayi kuruluslarinin
endiistriyel atiklarini kontrolsiizce ¢gevreye birakmasi sonucunda ortaya ¢ikmaktadir.

Anahtar Kelimeler: Agir metaller, Toprak kirliligi, Gebze

Heavy Metal Contamination of Soil Around Gebze Industrial Area,
Kocaeli, Turkey

ABSTRACT: Gebze is one of the most important industrial areas in Turkey. Due to
rapid industrialization and urbanization, increasing contamination of heavy metals in
soil has become a major concern. In this study the concentrations of heavy metals in
soils were studied to understand metal contamination due to industrialization and
urbanization around Gebze industrial area. Heavy metals in the analyzed samples
show a wide range of variation of several magnitudes. The contamination of the soils
was assessed on the basis of geo-accumulation index, enrichment factor,
contamination factor and degree of contamination. The test revealed elevated contents
of As, Cd, Cr, Cu, Fe, Hg, Mn, Pb and Zn. The contents of other elements were
similar to the levels in the Earth’s crust. Pb, Zn, Hg, Cu, Cr and Mn are the elements
most enriched in the study area presenting contamination factor of up to 847, 200,
90.7, 24.2, 19 and 16.7 respectively. These values pointed to very high contamination
of soils in the study area. The heavy metal pollution of the soil in the area originated
mainly from industries as a result of uncontrolled dumping of industrial waste.

Key Words: Heavy metals, Soil contamination, Gebze
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Ihca —Bescam (Kiitahya) Bolgesi Manyezit Cevherlesmesi
ve Jeolojisi

Mehmet DEMIRBILEK', Yiiksel AYDIN?, Yasar KiBiCI®

1Osmangazi Universitesi, Jeoloji Miihendisligi Boliimii, Meselik Kampiisii, Eskisehir, 26480,
Tiirkiye
demirbilek@ogu.edu.tr
?Selguk Universitesi, Jeoloji Miithendisligi Boliimii, Kampiis, Konya, 42031, Tiirkiye
3Dumluplnalr Universitesi, Jeoloji Miihendisligi Béliimii, Kiitahya, Kampiis, 43100, Tiirkiye

OZET: Kiitahya ilinin Kuzeybatisinda Ilica, Karacadren, Sobran, Sofca, Yazlica,
Isikkara, Nusrat, yerlesim alanlarmi kapsayan, yaklasik 280 km*lik alanda, temelde
Paleozoyik yash rekristalize kirectasi bloklu sistler (kuvars-serisit sist, kuvars-klorit-
serisit sist), bunlar1 Ust Kretase-Paleosen yash serpantinlesmis peridotitler tektonik
olarak {iistlemektedir. Her iki birimi neojen ¢okelleri diskordan olarak &rtmekte ve
Kuvaterner ise aliivyonlarla temsil edilmektedir. Yerlesme yas1 Ust Kretase-Paleosen
olan Bescam ofiyolitik melanji (Kbm) serpantinlesmis peridotit, ¢ort ve
radyolaritlerden olugsmaktadir. Peridotitler, az ayrigsmis serpantin, ayrigmis serpantin
ve silislesmis serpantin olarak ii¢ boliime ayrilirlar. Inceleme alanindaki manyezit
yataklari, serpantinlesmis peridotitlere bagli olarak olugmuslardir. Peridotitler yogun
tektonizma sonucu kirikli ve catlaklidirlar. Atmosferik sularin ve volkanik
faaliyetlerin son sathasinda ortaya ¢ikan CO, igerigi fazla sicak sularin etkisiyle biiyiik
oranda serpantinlesmislerdir. Bu sirada serpantinitlerin biinyesinden ayrilarak serbest
hale gecen Mg™ iyonlar;, CO, ile kimyasal reaksiyona girerek serpantinlesmis
peridotitlerin kirik ve ¢atlaklarinda genellikle yiizeye yakin alanlarda kriptokristalin
manyezit yataklarinin olusumunu saglamislardir. Alpin tipi ultramafik kayaclarin
serpantinlesmis peridotitleri i¢inde yer alan Besgam bolgesi manyezitleri damar, agsi
(Stockverk) ve karnibahar (blumenkohl) seklinde olusum gostermektedirler.

Anahtar Kelimeler: Bescam Ofiyolitik Melanji, Manyezit cevherlesmesi, Serpantinit,
Peridotit

Magnesite mineralization and geology of llica —Bes¢cam (Kiitahya)
Province

ABSTRACT: In the nortwest of Kiitahya, surrounding of Karacadren, Sobran, Sofga,
Yazlica, Isikkara and Nusrat towns, at around 280 km? in places, Paleozoic schists
(quartz-sericite schist, quartz-chlorite-sericite schist) occur at the base and are
tectonically overlain by Upper Cretaceous- Palacocene serpentenized peridotites. The
Neogene deposits unconfomably overlie these units. Quaternary deposits are
represented by alluvium. Besgam ophiolitic melange, which its emplacement age is the
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Upper Cretaceous- Placocene, consists mainly of serpentenized peridotites, chert and
radiolaritines. Peridotites can be devided into three types, less weathered serpentine,
weathered serpentine and silicified serpentine. Magnesite beds in the study area
formed depending on serpentenized peridotites. Peridotites are fractured and jointed
due to dense tectonism. They largely serpentenized under the effect of hot water
including high CO, content which occurs the last stage of volcanic activity and
atmospheric water. Released Mg ions reacting with CO,, that were separated from
the serpentines, provided the formation of the cryptocrystalline meagnesite deposits in
the cracks of the serpentenized peridotites, closing to surface areca. Magnesites of
Bescam region located in peridotite zone of the Alpine—type ultramafic rocks were
formed as veins, stockverk and blumenkohl

Key Words: Besgcam Melange, Magnesite rich, Serpantinite, Peridotite
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Bigadi¢ (Balikesir) Borat Yataklarinda Zenginlesen Eser
Elementlerin Derinlige Bagh Degisimleri

ismail Kocak' ve Siikrii Kog?

"Bozok Universitesi, Miihendislik-Mimarlik Fakiiltesi, Jeoloji Miihendisligi Béliimii, 66100,
Atatiirk Yolu, Yozgat, Tiirkiye. ismail.kocak@bozok.edu.tr
2 Ankara Universitesi, Miithendislik Fakiiltesi, J eoloji Mithendisligi Boliimii, 06100, Tandogan,
Ankara, Tiirkiye. koc@eng.ankara.edu.tr

OZET: Calisma alani Balikesir’in giiney dogusunda ve Balikesir'e 37 km uzaklikta
olan Bigadig¢ ilgesinin K-KD’sunda yer almaktadir. Volkano-sedimanter havzanin
temelinde Paleozoyik-Mesozoyik bulunmakta ve bunlarin iizerine boratca zengin
Miyosen uyumsuzlukla oturmaktadir. Miyosen yasli birimler alttan iiste dogru; taban
volkaniti, taban kirectasi, alt tiif, alt boratli zon, iist tiif, iist boratli zon ve bazaltan
olusmaktadir. Bor cevherleri kiltasi, camurtasi, tif ve ince katmanli kiregtas: ile
ardalanmali olup, genel olarak merceksel yapilar sunarlar. Her iki cevher zonunda da
kolemanit ve {ileksit baskin mineraller olup, reedmergnerit (NaBSi3Os), searlesit
(NaBSi206H20), kalsit, kuvars, hidrohalit, analsim, montmorillonit ve illit mineralleri
borat ¢okelimine eslik etmektedir.

Bigadi¢ borat yatagini temsil eden ii¢ ocakta ICP-MS yontemi ile kimyasal analizler
yapilmistir. Eser elementler agisindan bakildiginda Bigadi¢’in her {i¢ ocagna ait
orneklerde de Se, Sr, As, Li ve Mo’in yerkabugu, andezit ve tatli su ortamlarina gore
onemli ol¢lide zenginlestigi dikkati cekmektedir.

Li, Mo ve As alt boratli zon (Tiilii) ve Ust boratli zonun Acep ocaginda derinlige gore
benzer hareket etmektedir. Se ve Sr bunlara kiyasla daha farkli davranmaktadir. Simav
ocaginda ise bu elementlerin davranigi Tiili ve Acep ocagindan g¢ok farklidir.
Simav’da As ve Sr’un derinlige gore davraniglart birbirine yakin olup, Li, Mo ve Se
arasinda ise bir benzerlik bulunmamaktadir.

Elementlerin derinlige bagli degiskenlikleri ise Bigadi¢ borat olusum ortamindaki
birka¢ metrelik farkli derinliklerde bile etkin olan fizikokimyasal sartlarin
degiskenligini agiklamaktadir. GOl ortaminin farkli kesimlerinde ve derinliklerinde
farkli olan hidrotermal ¢ozelti, sicak su kaynaklar1 ve karasal katkilar bu
degiskenlikten sorumlu tutulabilir. G6l ortaminin iklim kosullarina bagl olarak ¢esitli
periyodlarda sellenme-buharlasma donemleri gecirmis olmasi da bu degiskenliklerin
sebeplerinden biri olabilir.

Anahtar Kelimeler: Bigadic, Bor, Jeokimya, Eser element,
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Trace Element Variation Related to Depth in Bigadi¢ Borate Deposits,
Balikesir, Turkey

ABSTRACT: The study area is located in Bigadi¢ town, 37 km southeast of the
Balikesir city in Turkey. The basement of stratigraphic sequence is comprised by the
Paleozoic and Mesozoic rocks. They are unconformity overlain by borate-bearing
Miocene units. From bottom to top the Miocene units are composed of basement
volcanite unit, basement limestone unit, lower tuff unit, lower borate unit, upper tuff
unit, upper borate unit and basalt. Boron ore deposits which are intercalated with
claystone, mudstone, tuff and thin layered limestone are shown as lens-shaped.
Colemanite and ulexite are dominant minerals at all ore zones and reedmergnerite
(NaBSi308), searlesite (NaBSi206H20), calcite, quartz, hidrohalite, analcime,
montmorillonite and illite minerals are paragenesis with borates.

Chemical analysis was performed by ICP-MS methods in Bigadi¢ borate deposits,
which represents three quarries. In terms of trace elements concentrations of Bigadic
in all samples belong to each three quarries, Se, Li, As, Sr and Mo significantly
enriched with respect to earth crust, andesite and freshwater averages.

Li, Mo and As act similar according to depth in lower zone (Tiilil) and in upper zone
in Acep quarry. Se and Sr are treated differently in comparison with them. Behaviors
of these elements in Simav quarry are very different from Tiilii and Acep. According
to depth As and Sr behavior in Simav is close to one another while there is no
similarity between Li, Mo and Se elements.

Depth-dependent variations of elements explain the variability of conditions which are
effective even at depth of a few meters of the Bigadic borate deposition environment.
Hydrothermal solutions and thermal waters at different parts and depths of the
lacustrine environment and also terrestrial additions may be responsible such
variations. Depending on varying climate conditions, the environment might be
witnessed with several flooding-evaporation periods which could be one of the
reasons of these variations.

Key words: Bigadic, Borate, Geochemistry, Trace element
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Stratigraphic Setting and Mineralogical Study on the Eocene
Ironstones of Gabal Ghorabi Mine Area, El Bahariya Depression,
Western Desert, Egypt

Esref Fahmy Mohamed Ismael

Bakii Devlet Universitesi
Ashraffahmy72@yahoo.com

ABSTRACT: Eocene ironstone of Gabal Ghorabi represents an unconformity-
bounded condensed succession, exhibiting a lateral facies change towards the
equivalent relatively thicker carbonates of the surrounding scarps. It rests
unconformably on different horizons of the underlying folded Cenomanian Bahariya
Formation and is subdivided into two main shallowing-upward ironstone sequences,
separated by an intra-Eocene (paleokarst) unconformity.

The lower ironstone sequence comprises four ironstone facies namely: a)
lagoonal/tidal flat mud-ironstone facies, b) lagoonal fossiliferous ironstone facies
(proximal tempestite), well developed in the southern sector of Gabal Chorabi mine
area, c) shallow subtidal-intertidal nummulitic-ooidal-oncoidal ironstone facies,
dominated in the southern and central sectors of Cabal Chorabi, and d) Shallow
subtidal nummulitic ironstone facies, that dominated in the northern sector. The upper
ironstone sequence begins by the deposition of shallow subtidal green mudstone facies
as a result of a new marine transgression followed by a peritidal ironstone sequence,
which consists of three repeated shallowing-upward cycles. The upper ironstone
sequence is intensively lateritized and karstified and iron ore laterite and stratabound
karst-related barite are formed.

The main valuable minerals founded in the area are Hematite and Goethite, and the
main gangue minerals are Quartz, Dolomite, Apatite and Barite.

Key Words: Stratigraphic setting, Mineralogy, Gabal Ghorabi, El-Bahariya, Egypt
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Ore Petrology of the Meiduk Prophyry Copper Deposit, Kerman,
Iran

Ali Khan Nasr Esfahani

Petrology Department, Islamic Azad University, Khorasgan Branch (Isfahan)
nasr@khuisf.ac.ir

ABSTRACT : Meiduk Prophyry Copper Deposit is located in north east of shahr-e-
babak (kerman) and Geologically is situated in Orumia-Dokhtar volcanic belt. The
Meiduk porphyry copper deposit is the main intrusive body responsible for
mineralization — alteration and epozonal prophyritic monzonite to granite stock of
oligocene to pliocene age. Meiudk stock is ranging in composition from monzonite to
granite, high-k calc-alkaline and cuts Eocene Andesitic rocks. Ore mineralization is
dissemination, fracture fillings and chalcopyrite, pyrite are the most abundaut primary
sulfide and are is accompanied by minor of molyblente, trace bornite and primary
chalcocite. The zonal alteration pattern at meiduk is conencentric and almost
symmetrically arranged. Potassic, phylllic, transition, phyllic and propylitic alterations
is recognized at meiduk copper mineralization was accompanied by both potassic and
phyllic alteration. Petrographic and fluid inclusion studies indicated what the separated
and evolved magmatic fluids involved at the onset of overprinting phyllic alteration
and sulfide mineralization processes at meiduk had high temperatures and multiple
boiling events occurred in porphyry stock during phyllic alteration. The Harker
diagrams, drawn for the major igneous suites, display trends for compatible and
incompatible major and trace elements the are consistent with fractional crystalization.
Petrochemically this depcsit belongs to the shoshonite and high-k calc-alkaline series
and was formed by partial melting of tethys oceanic crust after subduction of the
Arabian plate beneath central Iran.

Key words: Meiduk Prophyry Copper Deposit, Orumia-Dokhtar belt, Tethys plate,
Iran
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3D Modeling and Preliminary Ore Reserve Estimation of Sheikh-Ali
Copper Deposit

Maryam SADEGHBEIGI', Alireza MONAZAMI?

'Mining engineer, Geological Survey of Iran
’Geologist, Geological Survey of Iran
olyayi@yahoo.com

ABSTRACT: In the recent years a number of Copper exploration projects have been
conducted in Iran, resulting in the discovery of world class and numerous small mine
able deposits. The Sheikh-Ali Copper deposit, situated in Kerman province, is one of
the small scale deposits. In this case, ore reserve modeling has been used to add value
to the existing data and to increase the perceived prospectively of the finds. This paper
presents the results of 3D modeling of ore body and reserve estimation of that
deposit.3D modeling of ore body has been conducted on the basis of exploration
studies of 3 boreholes with Gems software. The exploration of this deposit is
according to a new policy of Geological Survey of Iran, i.e. continuation of
exploration up to pre-feasibility study phase, which is funded by government and the
obtained results are available for public. According to statistical analysis of cu grade,
ore reserve estimation was done with inverse square distance technique. The total ore
reserve was calculated to be 305263 tones with an average grade of %5.29 cu.

Key Words: ore deposit, modeling, ore estimation, exploration
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Geology and Copper Mineralization of the Chodarchay deposit,
Zanjan, NW IRAN

Ramin Mohammadi Niaei, Narges Yasami, Seyed Hedayatalah Mousavi
Motlagh

Zanjan University
Mohammadi_niaei@yahoo.com

ABSTRACT: The Chodarchay deposit located in northeast of Zanjan city on Tarom
Mountains. From geologic point of view, Tarom Mountain rang trending northwest
southeast is generally composed of Tertiary volcanic and pyroclastic rocks mainly
consist of andesite, lavas, tuffs and tuffits that these types of rocks belong to Karaj
formation. Most of the copper deposits in Iran are related to Tertiary. Time of the
Tertiary is the time of magmatism activities in Iran and we can say that Pyrenean is
metalogenic period in Iran. Two big granitoid intrusive bodies on Tarom Mountains
intruded into Eocene volcanic and pyroclastic rocks. Petrographic studies showed that
these intrusions have been crystallized at medium or low depths.

Twenty seven drill holes have been completed on Chodarchay deposit, so we can
study and sample from surface to about 100 meter under grand. Over than 600
samples from drill holes analyzed for Cu, Zn, Pb, Fe and then result of them studied
and correlated with each other. In summary, all drill holes contain visible copper
mineralization (chalcopyrite) that varies from trace amounts to significant
accumulations.

The main country rock in the study area is a porphyritic monzodiorite that is correlated
with the Oligocene intrusive body and usually this country rock has been
hydrothermally brecciated. The intensity of alteration on monzodiorite is very
different and when this intensity is very high, it cannot be called monzodiorite. The
other rock in the area recognized is a graineddiorite.

Copper mineralization consists of chalcopyrite, which occurs as a clast or matrix in
brecciated country rocks and veinlets form in other type of country rocks. Sometimes
there are veinlets form copper mineralizations inside clasts. In fact the action of
brecciatiation led to decrease of grade. Secondary copper minerals consist of
malachite, azurite and sootychalcocite which occur on weathered fracture surfaces and
as coating and very rare native copper. Galena is the main lead mineral in this deposit
that appears as automorph minerals whit clear cleavage systems and sometimes
veinlets. Sphalerite occurs as a clast whit high grade and as very thin and small
veinlets.

Key Words: Copper Mineralization, Intrusion, drill holes

103



35.Y1l Jeoloji Sempozyumu 4-7 Ekim 2010 KONYA
35™ Anniversary Geology Symposium

Prof. Dr. Ahmet AYHAN, Prof. Dr. Yiiksel AYDIN ve Prof. Dr. Sedat TEMUR amsina 4-7 October 2010 KONYA
In Memory of Prof. Dr. Ahmet AYHAN, Prof. Dr. Yiiksel AYDIN and Prof. Dr. Sedat TEMUR

Gold Extraction of Annigh Deposit by Cyanidation Method

P.Shamsi', G.R. Mollataheri’

' M.Sc. in mineral Processing, Geological survey of Iran
pourang_shamsi@yahoo.com
? Head of mineral dressing department, Geological survey of Iran

ABSTRACT: Annigh Ore is located in Gharadagh area in Azerbayjan region,
northern west part of Iran. The main gangues in ore were Quartz, Chlorite, and
Calcite. The amount of gold was determined in the representative sample 3.23
ppm. Th samples were grinded to -200 mesh size (-75 microns). Then cyanidation
tests were conducted on this sample. After several tests and changing different
parameters such as pH, leaching time the results was analyzed. The optimum
condition for tests was 10.5 for pH and 48 hours for time that re gold recovery
achieved 97.04 percent. Also the recovery for 24 hours fort residence time was 95.98
percent/

Key Words: Cyanidation, Leaching, Gold, Annigh, Gharadagh
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Study of Electrochemical Differences of Pyrite, Pyrrhotite and Steel
against Gold Electrode and Saturated Calomel

H. Moslemi', P. Shamsi’

' M.Sc. in mineral Processing, University of Tehran
? M.Sc. in mineral Processing, Instructor in Islamic Azad University — Shahindezh Centre
Email: pourang_shamsi@yahoo.com, Tel: +98 912 437 2105

ABSTRACT: As metal sulphides are usually semi-conductors and posses low
electrical conductivity therefore they are a source for electron and thus causing
electrochemical reactions. This phenomenon has an important rule in sulphide
flotation. Forming a hydrophobic surface on the sulphide minerals is a result of
various electrochemical reactions. Potential difference at mineral-liquid interface plays
a critical rule in kinetics of the reaction and therefore flotation behavior of sulphides.
Potential at the interface is characterized by different oxidation-reduction reactions
and is measured by a two-electrode system including a one as reference. In this study
it has been tried to measure open circuit potential for pyrite, pyrrhotite and steel
electrodes against gold and saturated calomel electrodes as reference. Comparing the
results showed that despite the similarities between potentials there are negligible
differences. Time-Potential relationships against both reference electrodes shows that
pyrite and pyrrhotite’s potential increases with time as for steel except in pH 12, the
opposite observed. Results showed a potential drop as a result of an increase in pH,
except for steel, which behaved adversely. In addition to the open circuit
measurements, galvanic interactions between minerals and grinding media in grinding
circuits and also among minerals in flotation process are also discussed.

Key Words: Flotation, Open Circuit Potential, Pyrite, Pyrrhotite, Steel
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Giimiishacikoy (Amasya) Yoresi Asfaltit Olusuklarimin Organik
Jeokimyasal Ozellikleri

Revhan Kara Giilbavl, Sadettin Korkmaz'

'Karadeniz Teknik Universitesi Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii, Trabzon,
61080, Tiirkiye kara@ktu.edu.tr

OZET: Giimiishacikdy’iin (Amasya) kuzeybatisinda, Gokgukur Yayla, Kagnic1 Koyii
ve Saraycik Koyii yorelerinde asfaltit olusuklar yiizeylemektedir. Bu calisma
kapsaminda asfaltitlerin organik jeokimyasal ozellikleri, GC, GC-MS ve karbon
izotop analiz yontemleri kullanilarak degerlendirilmis ve farkli asfaltit olusumlar
birbirleri ile korele edilmistir.

Saraycik bolgesindeki asfaltit olusumlar1 Eosen yash kumtasi, silttasi, kiltasi ve
kirectas1 ardalanmasindan olusan birim igerisinde, daha ¢ok catlak dolgusu ve az
oranda kumtasi ve silttaglarinin gozeneklerinde bulunmaktadir. Kagnict koyii
giineyinde yer alan asfaltit olusumlar1 Miyosen yash aglomera ve tiifler icerisinde
birincil bosluklarda dolgu olarak bulunmakta olup, diizensiz, yama seklinde bir
dagilim s6z konusudur. Gokgukur Yayla asfaltitleri ise Kretase yash ofiyolitik melanja
ait kayaclar icerisinde ve genellikle ¢atlak dolgusu seklinde bulunmaktadir.

Kagnici, Saraycik ve Gokgukur asfaltitlerinin doygun ve aromatik bilesenlerine
ait 8"°C degerleri genellikle benzer olup, yalmz Gokgukur asfaltit 6rneginin aromatik
bilesenlerine ait 8°C degeri digerlerine gére biraz daha yiiksektir. Gokgukur
asfaltitlerinde n-alkanlar, isoprenoidler ve aromatik bilesenler diisiikk oranda
kaydedilmistir. Buna karsilik, Saraycik ve Kagnici asfaltit drneklerinde bu bilesenler
eser miktarlarda kaydedilmistir.

Kagnici, Saraycik ve Gokeukur asfaltit oOrnekleri m/z 217  kiitle
kromatogramlarinda diasteranlarin diigiik, steranlarin yiiksek bollukta oldugu benzer
steran ve diasteran dagilimina sahiptirler. Biitiin asfaltit olusumlari i¢in Cyo>C,5>Cy;
seklinde siralanan benzer bir Cy;, Cyg, Cyg steran dagilimi tespit edilmistir. Kagnici ve
Gokgukur asfaltitlerinin iso-, normal- ve dia-steran icerikleri benzer olup, bolluklarina
gore normal->iso->dia-steran seklinde siralanmaktadir. Saraycik asfaltitlerinin iso-
steran bolluklar digerlerine gore dnemli derecede yiiksekken, normal-steran bolluklar
disiiktiir. Kagnic1 ve Gokcukur asfaltitleri m/z 191 kiitle kromatogramlarinda benzer
trisiklik terpan, hopan ve homohopan dagilimlarina sahip olup, trisiklik terpanlar
diisiik, hopan ve homohopanlar yiiksek bollukta kaydedilmistir. Saraycik asfaltitlerine
ait m/z 191 kiitle kromatogramlarinda ise trisiklik terpanlar yiiksek bollukta
kaydedilmisken, hopan ve homohopan igerikleri diigiiktiir. Yiiksek 20S/(20S+20R) ve
BR/(BB+aa) steran, 22S/(22S+22R) homohopan ve diisiik moretane/hopane oranlari
asfaltitlerin olgun 6zellik tagidigin1 gostermektedir.

Elde edilen verilere gore Kagnici, Saraycik ve Gokgukur asfaltitleri benzer
ozellige sahip olup, muhtemelen ayni kaynaktan tiiremislerdir.

Anahtar Kelimeler: Giimiishacikdy, Asfaltit, N-Alkan, Biyomarker
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The Organic Geochemical Characteristics of Giimiishactkoy Asphaltite
Occurrences, (Amasya-Turkey)

ABSTRACT: The asphaltites are exposed in the three different location (Gokgukur
Plato, Kagnic1 and Saraycik Villages) in NW Giimiishacikdy (Amasya). In this study,
organic geochemical characteristics of the asphaltite occurrences were investigated by
using GC, GC-MS and carbon isotope analysis and correlated with each other.

The Saraycik asphaltite occurrences are found in the Eosen unit that consists of
mainly sandstone, siltstone, claystone and limestone. The asphaltites are located in the
joint systems of this unit and porosity of sandstone and siltstone. Kagnici asphaltite
occurrences are found in agglomerates and tuffs of the Miocene age. The asphaltite
occurrence in agglomerates and tuffs fill primary porosity and has an irregular and
patchy distribution. Gokgukur asphaltites are found in the ophiolitic melange of
Cretaceous age. The asphaltite occurrences are located in joint systems of this
formation.

The 8"C values of saturated and aromatic fractions from the asphaltites are
similar but the aromatic fraction of Gékgukur asphaltite sample is enrichment in 8*C
compared to the others. n-alkane, isoprenoid and aromatic fractions were almost
completely depleted in the gas chromatograms of Saraycik and Kagnici asphaltite
samples. n-alkanes and isoprenoids are recorded in low amount in gas chromatograms
of Gokgukur asphaltites.

The asphaltite samples from Kagnici, Saraycik, and Gokgukur show similar
diasterane and sterane distributions in the m/z 217 mass chromatograms. These
asphaltite samples have lower diasterane and higher strerane abundances. In all the
asphaltite samples C,;, Cyg, Cy9 sterane distributions are similar. Regarding the sterane
abundances, there is a general ranking of Cy9>Cys>C,;. Iso-, normal- and dia-sterane
abundances of Kagnict and Gokgukur asphaltites are ranked as normal->iso->dia-
sterane. Iso-sterane contents of the Saraycik asphaltites are significantly greater and
normal sterane abundance is lower than the others. Gok¢ukur and Kagnici asphaltite
samples have similar tricyclic terpane, hopane and homohopane distributions in m/z
191 mass chromatograms. In m/z 191 mass chromatogram of Saraycik asphaltite
sample, tricyclic terpanes were recorded in high abundances while hopanes and
homohopanes were recorded in lower abundances. Kagnic1 and Gokgukur asphaltites
have lower tricyclic terpane and higher hopane distributions. Pp/(Bp+aa) sterane,
22S/(22S+22R) homohopane and the low moretane/hopane ratios show that all the
asphaltites are mature.

Based on the available data, the asphaltites were suggested to be derived from the
same source rock.

Key Words: Giimiighacikdy, Asphaltite, N-Alkane, Biomarker
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Seyl Tiirii Kayaclarin (Tekirler—Nallihan/Ankara) Redoks
Depolanma Kosullar:

Derya KOCA', Ali SARF?, Hilal ENGIN', Siikrii KOC? & Berna YAVUZ’

'Ankara Universitesi Fen Bilimleri Enstitiisii, Besevler-Ankara, Tiirkiye
% Ankara Universitesi Miihendislik Fakiiltesi, Jeoloji Mithendisligi Boliimii, Tandogan/Ankara,
Tiirkiye
hilalengin@yahoo.com
3 Bozok Universitesi Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii, Yozgat, Tiirkiye

OZET: Tekirler civar seyl tiirii organik kayaclar1 zayiftan mikkemmele (% 0,06 ve %
12,42 arasinda) kadar degisen organik karbon igerigine sahiptirler. Organik maddece
zengin kayacglarda yapilan element analizleri sonucunda elde edilen veriler kayaglarin
Ni, Co, Ca, Mn, Cr, Th, Pb, Zr, Sc, Ta, Cs, V, W, As, Sr, Ag, Se, Hf, Cu, Y, Si, Mg,
Na, Ti gibi elementlerce zenginlestigini gostermistir. Tekirler Bolgesi seyl tiirii
kayaglarinda organik karbon igeriginin ¢ok yiiksek olmasina karsin kayaclardaki metal
zenginlesmelerindeki farkliliklar organik karbon, siilfiir ve iz elementler arasinda
farkli iligkilerin bulundugu gostermektedir. Vanadyum, nikel, kobalt, uranyum,
toryum, skandiyum gibi redoksa duyarli element degerleri kullanilarak organik
kayaclarin depolanma kosullar1 hakkinda bilgiler elde edilmistir. Depolanma
ortaminin redoks kosullarinin belirlenmesinde V/(V+Ni), V/Cr, Ni/Co, U/Th ve V/Sc
gibi ¢esitli jeokimyasal veriler kullanilmistir. Bu verilere gore Tekirler civar1 kayag
orneklerinin genellikle oksik ve disoksik redoks ortam kosullarinda depolandigi
belirlenmigtir.

Anahtar Kelimeler: Redoks Kosullar, Depolanma Ortami, Organik Karbon, iz
Element, Tekirler

Redox Depositional Conditions of the Shale Type Rocks
(Tekirler—Nallihan/Ankara)

ABSTRACT: Shales of Tekirler vicinity have organic carbon contents from poor to
excellent values (between 0,06 and 12,42 wt.%). As a result of the element analysis of
organic matter rich rocks the obtained data showed that rocks have enriched by Ni,
Co, Ca, Mn, Cr, Th, Pb, Zr, Sc, Ta, Cs, V, W, As, Sr, Ag, Se, Hf, Cu, Y, Si, Mg, Na,
Ti. Although in Tekirler region shales have very high organic matter contents,
differences in the metal rich rocks show that different relationship between organic
carbon, sulfur and trace elements are present. Using redox-sensitive elements values
such as vanadium, nickel, cobalt, uranium, thorium, scandium, some informations
about the conditions of deposition of organic rocks were obtained. Several
geochemical values as V/(V+Ni), V/Cr, Ni/Co, U/Th and V/Sc are used to determine
the redox conditions of deposition environment. According to these values, rock
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samples of Tekirler vicinity are generally deposited in oxic and disoxic redox
conditions.

Key Words: Redox Conditions, Depositional Environment, Organic Carbon, Trace
Element, Tekirler
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Seyl Tiirii Kayaclarin (Tekirler—Nallihan/Ankara)Organik
Jeokimyasal incelemeleri

Zeynep DONER', Ali SARI?, Derya KOCA'

' Ankara Universitesi Fen Bilimleri Enstitiisii, Besevler-Ankara, Tiirkiye,
zeynep.dnr@gmail.com

? Ankara Universitesi Miihendislik Faiiltesi, Jeoloji Miithendisligi Boliimii, Tandogan/Ankara,
Tiirkiye

OZET: Tekirler (Nallthan-Ankara) civar1 seyl tiirii kayaglar1 disoksik ve anoksik
ozellikli depolanma kosullarinda ¢okelmis olup, organik madde igerigi ortalama 6.32
wt %’dir. Petrol tlireten kayaclarin ortalama 0.5 wt %’den yliksek olan C,, degerleri
ekonomik olarak kabul edildiginde 6.32 wt %’lik Corg degerinin miikemmel kaynak
kaya potansiyeline isaret ettigi goriilmektedir. Ayrica incelenen orneklerin organik
petrografik ve piroliz analizlerinden elde edilen S;, S;, S5, Tiax, Uretim indeksi (PI),
Hidrojen indeks (HI) ile Oksijen indeks (OI) parametreleri kullanilarak kerojen tipleri,
organik maddenin olgunlugu ve hidrokarbon potansiyeli belirlenmistir. Calisilan
orneklerin genel olarak kerojen tiplerinin Tip I oldugu ve petrol iiretme potansiyeline
sahip olduklart belirlenmistir. Olgunluk verileri olan Tmax, {iretim indeksi ve spor
renk indeksi parametreleri neticesinde Tekirler seyl Orneklerinin olgunlasmamis ve
erken olgun seviyelerde olduklari tespit edilmistir. Incelenen 6rneklere ait belirlenen
S, tiirti hidrokarbonlara gore ise bolgede herhangi bir organik kirliligin olmadigini
tespit edilmistir.

Anahtar Kelimeler: Organik Jeokimya, Seyl, HI, OI, Kerojen, Organik Karbon

Organic Geochemical Analysis of Shales Type Rocks (Tekirler-
Nallihan/Ankara)

ABSTRACT: Shales of Tekirler environs are accumulated in disoxic and anoxic
deposition conditions, and have an average organic matter contents of 6,32 wt.%.
Rocks producing oil having more than 0.5 wt.% C,,, are considered as economic, thus
the values of C,, of studied shales show an excellent source rock potential with an
average of 6.2 wt.%. Moreover by using the parameters of Sy, S,, S3, Tiax, Production
Index (PI), Hydrogen Index (HI) and Oxygen Index (OI) of which are the results of
organic petrography and pyrolysis analysis of studied samples, the type of kerogen,
the maturity of the organic matter and the hydrocarbon potential were determined.
Studied samples are generally type I kerogen and have oil production potential.
According to Tmax (maturity values), production index and spor color index
parameters, Tekirler shale samples were determined that they have immature and early
mature degree. Determined S, type hydrocarbon shows that no organic contamination
is present in the area.

Key Words: Organic Geochemistry, Shale, HI, OI, Kerogen, Organic Carbon
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Paleosen-Eosen Yash Seyllerin Iz Element Zenginlesmeleri ve
Jeokimyasal Davramslar: (Beydili Kayasi/Nallihan)

Derva KOCA', Ali SARI', Siikrii KOC', Berna YAVUZ?

! Ankara Universitesi Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii , Tandogan/Ankara,
Tiirkiye
koca@eng.ankara.edu.tr

?Bozok Universitesi Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii,Y ozgat, Tiirkiye

OZET: Taban suyu oksijenlenmesi sedimanter organik madde korunumunu ve
kalitesi icin 6nemli kontrol etkilerindendir ve iz elementlerin zenginlesmelerini
etkilemektedir. Bu ¢alismada incelenen ornekler Beydili civarindan derlenmistir.
Derlenen 6rnekler organik maddece zengin kayaglardan olusup, organik karbon igerigi
ortalama % 4,67 (% 0,63 ile % 10,98 arasinda)’ye sahiptir. Iyiden miikkemmele varan
kaynak kaya potansiyeline sahip Beydili Kayasi organik¢e zengin kayaglar ayni
zamanda kerojen tip I 6zelligine sahiptir. Burada elementel analizleri sonucunda ¢esitli
elementlerin zenginlestigi gézlenmistir. Bunlardan bazilar1 Ni, Co, Sr, V, Cu, Pb, Se
ve As’dir. Beydili Kayas1 bolgesi organik¢e zengin kayaclart karbon, siilfiir ve iz
elementler arasinda farkli iligkiler sergiler. Weathering ve kimyasal alterasyon
indeksleri yardimiyla 6rneklerin giinlenmeleri hakkinda yorumlamalara varilmistir.
V/(V+Ni), V/Cr, Ni/Co, U/Th ve V/Sc gibi cesitli jeokimyasal oranlar depolanma
ortaminin paleoredoks kosullarinin belirlenmesinde kullanilmistir. Bu verilere gore
incelenen kaya¢ Orneklerinin genellikle oksik-suboksik ortam kosullarinda
depolandig1 goriilmektedir.

Anahtar Kelimeler: Ana ve Iz Element, Organik Karbon, Depolanma Ortamu,
Element Zenginlesmeleri

Trace Element Enrichments and Geochemical Behavior of Paleocene-
Eocene Shales (Beydili Kayasi/Nallihan)

ABSTRACT: Deepwater oxygenation has an important control on sedimentary
organic matter preservation and quality and also effects the enrichments of trace
elements. In this study, the analyzed samples are from Beydili environs. Collected
samples are rich in organic matter, and have an average of organic carbon values 4,67
wt.% (between 0,63 and 10,98 wt.%). Organic-rich rocks of Beydili Kayas1 which
have from good to excellent source rock potential, also are characterized with type I
kerogene. In result of elemental analyzes various elements are shown enrichments,
such as Ni, Co, Sr, V, Cu, Pb, Se and As. Beydili Kayasi rocks shows different
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relations with carbon, sulfur and trace elements. The weathering index and chemical
index of alteration are used to interpret the weathering of rocks. Several geochemical
ratios as V/(V+Ni), V/Cr, Ni/Co, U/Th and V/Sc are used for determining the
paleoredox conditions of deposition environment. According to these values organic
rock samples are generally deposited in oxic — suboxic conditions.

Key Words: Major and Trace Elements, Organic Carbon, Depositional Environment,
Element Enrichments
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Organik Karbon Bakimindan Zengin Hirka Formasyonu Bitiimlii
Seyllerinin Uranyum I¢eriginin Gama-Ray Spektrometre
Yontemiyle Incelenmesi

Berna Yavuz'?, Siikrii Ko¢” Derya Koca®> & Ah Sari®

'Bozok Universitesi Miihendislik Mimarlik Fakiiltesi Jeoloji Miihendisligi Boliimii, Yozgat,
66100, Tirkiye.

?Ankara Universitesi Miithendislik Fakiiltesi Jeoloji Miihendisligi Béliimii, Tandogan Ankara,
06100, Tiirkiye.

OZET: Pek cok hidrokarbon kaynak kaya otijenik uranyum zenginlesmeleri
bakimindan dikkat ¢ekicidir. Uranyum anoksik sartlar altinda sediman-su ara
yilizeyinde ve organik madde ile birlikte ¢okelmektedir. Bu ¢okelmeye deniz suyu
icindeki ¢oziilebilir U+6 iyonunun c¢oziilemez U+4 iyonuna indirgenmesi neden
olmaktadir. Birgok bitiimlii seyl yataginda Toplam Organik Karbon (TOK) ve
uranyum konsantrasyonlar1 arasinda lineer bir iligki s6z konusudur. Gama ray
spektrometre yontemi kayaglar icindeki dogal radyoaktivite ve gama radyasyonunun
tespit edilmesinde uranyumun bollugunun yani sira genellikle detrital potasyun ve
toryumun tespit edilmesinde kullanilan bir yontemdir. Bu g¢alismada Beypazari
havzanin ¢esitli noktalarindan alinan oldukea yiiksek TOK igerigine sahip olan iki adet
OSK ve dért adet sondajlara ait bitiimlii seyl drneklerinin (TOK: % 2,02-14,75) TOK-
Toplam Karbon (TK)- Toplam Kiikiirt (TS)-Th-U ve K iligkileri degerlendirildiginde
U ve TOC arasinda zayifdan kuvvetliye degisen oranlarda negatif ve pozitif
korelasyonlara sahip oldugu tespit edilmistir. Tiim Ornekler icin ayrmtili istatistiki
degerlendirme yapildiginda B-OSK’sinda U ve TOK arasinda zayif pozitif korelasyon
(+0,4), U-Th (+0,85) ve U-TS (+0,77) arasinda ise kuvvetli pozitif korelasyon
gosterdigi tespit edilmistir. C-OSK’sinda da yine benzer bir iliski tespit edilmistir (U-
TOK: +0,41, U-Th: 0,94, U-TS: 0,78). Sondaj orneklerinde ise; S ve CG
sondajlarinda U-TOK ( S: +0,82; CG: +0,86), U-TK (S: +0,96; CG: +0,79) ve U-Th
(S: +0,98; CG: 1,00) arasinda ¢ok kuvvetli pozitif korelasyon gosterirken U-TS (S:
+0,39 ; CG: +0,90) arasinda hem ¢ok zayif hem de ¢ok kuvvetli pozitif korelasyon
gosterdigi tespit edilmistir. PM ve PR sondajina ait 6rneklerde U-TOK (PM: 0; PR: -
0,66) ve U-TS (PM ve PR: 0) arasinda her hangi bir pozitif korelasyon séz konusu
olmayip U-Th (PM: 0,97; PR: 1.00) arasinda ¢ok kuvvetli pozitif korelasyon tespit
edilmistir. Hirka formasyonu bitiimlii seylerinde yapilan gama-ray spektrometre analiz
sonuglarma gore elde edilen uranyum konsantrasyonunun TOK ile olan degisken
iligkisi; depolanma ortami, stratigrafi, sedimanin litolojik bileseni, sedimantasyon
orani, organik maddenin tipi ve bilinyesinde uranyum konsantre olan kayacin miktari,
su kiitlesinin birincil uranyum igerigi, karbonat icerigi, diyajenik siire¢lerde uranyum
remobilizasyonu gibi nedenlerden kaynaklanabilecegi sonucuna varilabilir.

Anahtar Kelimeler: Gamma-Ray Spektrometresi, Otijenik Uranyum, Organik
Madde (OM) Toplam Organik Karbon (TOK), Toplam Karbon (TK).
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Investigation Uranium Content with Gama-Ray Spectrometer Method of
Rich Organic Carbon Bituminous Shales in Hirka Formation

ABSTRACT: Many hydrocarbon source rocks is striking in terms of authigenic
uranium enrichment. Uranium under anoxic conditions is deposited with sediment-
water interface and organic matter. To these sediments can be leads to reduction to
insoluble U +4 ion of solved ion U *® in sea water. In many bituminous shale deposits
is in question linear relationship between total organic carbon (TOC) and
concentration of uranium. Gamma-ray spectrometry analysis is a method used in the
determination of natural radioactivity in rocks and determining of gamma radiation for
the abundance of uranium, also as well as generally detrital potassium and thorium. In
this study, bituminous shale samples received from very points of Beypazari basin that
the high TOC content (TOC:% 2.02 to 14.75), which has belonging to two OSK and
four borehole, TOC-Total Carbon (TC) - Total Sulphur (TS) - Th-U and K are
evaluated relations between U and TOC from weak to strong positive and negative
correlation with varying proportions that have been identified. When detailed
statistical evaluation is done for all the samples B-OSK; weak positive correlation
between U and TOC (+0.4) and U-Th (+0.85) with U-TS (+0.77), the strong positive
correlation between the have been identified. A similar relationship was also found in
C-OSK (U-TOC: +0.41, U-Th: 0.94, U-TS: 0.78). Drilling samples are; for S and CG
borehole; While between U and TOC (S: +0.82; CG: +0.86), between U and TK (S:
+0.96; CG: +0.79) and between U and Th (S: +0.98; CG: 1.00) was seen a very strong
positive correlation, between U and TS (S: +0.39; CG: +0.90) was found the very
poor and very strong positive correlation. If borehole samples, for S and CG samples;
while between U and TOC (S: +0.82; CG: +0.86), between U and TK (S: +0.96; CG:
+0.79) and between U and Th ( S: +0.98; CG: 1.00) were found among the very strong
positive correlation, between U and TS (S: +0.39; CG: +0.90) were identified the very
weak and very strong positive correlation. In samples of PM and PR borehole was
found between U and TOC (PM: 0; PR: -0.66) with between U and TS (PM and PR:
0) is not all a positive correlation the question which U-Th (PM: 0.97; PR: 1.00) were
identified very strong positive correlation. According to the results gamma-ray
spectrometer of the bituminous shale Hirka formation, it may be concluded that, the
following reasons of variable associated between TOC and uranium concentrations
such as depositional environment, stratigraphic, lithological components of the
sediment, the sedimentation rate, and type of organic matter, the amount of uranium
concentrate within the rocks, uranium content of the primary body of water, carbonate
content, diyagenic processes uranium remobilization

Key Words: Gamma-Ray Spectrometer, Authigenic Uranium, Organic Matter (OM),
Total Organic Carbon (TOC), Total Carbon (TC).
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I¢c Anadolu Bélgesi Petrol/Bitiim Sizintilar1 ve Petrol Sistemi
Ozellikleri

Nazan YALCIN ERIK ', Orhan KAVAK % Merve FAKILI '

! Cumhuriyet Universitesi, Miihendislik Fakiiltesi Jeoloji Miihendisligi Béliimii, 58140, Sivas,
Tiirkiye
2 Dicle Universitesi, Miihendislik Fakiiltesi Maden Miihendisligi Boliimii, 21280, Diyarbakir,
Tiirkiye
orkavak@dicle.edu.tr, kavakorhan@gmail.com

OZET: Bu calismada I¢ Anadolu Bolgesinde baslica Cankiri, Ankara, Amasya,
Tokat, Samsun, Sinop, Bolu olmak tizere 7 il sinir1 dahilin de yiizeyde hidrokarbon
sizintilarint belirlemek iizere arazi incelemeleri ve buradan alinan orneklerde bazi
organik jeokimyasal analizler gergeklestirilmistir. Cankirt ili Orta ilgesi Elden kdyii
kuzeyinde yaklasik 2 km kadar devamlilig1 olan asfalt ile kirlenmis kirectas1 diizeyi
belirlenmistir. Ankara iline bagl Kizilcahamam (Pazar koyil) ve Haymana (Cayraz ve
Kocahacili K&yleri) ve Amasya (Giimiishacikoy/Obruk koyii) il¢elerinde ise asfaltli
kirectaglar1 ve kumtaglar belirlenmistir. Cayraz kdyii civarinda koyu gri siyah renkli,
dagilgan asfalth kumtaglar1 bulunmaktadir. Kocahacili kdyiinde ise petrollii kumtaslari
ve petrolli marnlar belirlenmistir. Amasya ili Glimiishacikdy ilgesi Obruk koyi
civarinda yapilan incelemelerde ise petrollii kumtaglarmin oldugu alanin biiyiik bir
heyelanla kapandig1 izlenmistir.

Ic Anadolu Bolgesinde incelenen 7 ornekte Rock-Eval/TOC analizi yaptirilmistir.
Sonugta incelenen alanlarda aktif bir sivi hidrokarbon sizintisi belirlenememis olmakla
birlikte Amasya (Gilimiishacikdy), Ankara (Kizilcahamam/Pazar koyii ve
Haymana/Kocahacili ve Cayraz koyleri) ve Cankir1 (Orta-Elden koyiil) gibi birkag
lokasyonda asfalt dolgulu kumtaslar1 ve kirectaslari izlenmis ve iilkemiz sinirlari
dahilinde bu alanda hidrokarbon sizinti noktalarinin giincellenmesi tamamlanmaya
calisilmustir.

Anahtar Kelimeler: Petrol Sizintisi, Bitiim, Petrol, Biyomarker, Organik Jeokimya

The Properties of Petroleoum System and Bitumen/Oil Seeps

In Interior Anatolia Region

ABSTRACT: This study presents pre-evaluation results of field and laboratory
studies of interior Anatolian region in Turkey. It is a part of a project conducted on
petroleum/bituminous seeps in throughout Turkey. Samples obtained from the field
studies of seven provinces of the region, namely; Cankiri, Ankara, Amasya, Tokat,
Samsun Sinop and Bolu, were analyzed by geochemical methods in order to determine
hydrocarbon seeps. Two kilometers long limestone with asphalt determined at
northern Elden village of Orta district at Cankir1 province. Similar formations at
Kizilcahamam (Pazar villiage), Haymana (Cayraz and Kocahacili villiages) and
Amasya (Glimiigshacikdy/Obruk villiage). There is sandstone with asphalt formation at
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Cayraz village which covers a 250 km2 area and has dark grey black color and
scattered features. The surrounding of the formation is generally limestone with rich
fossil content and marn. The formation at Kocahacili village is asphalted sandstone
and marn with petroleum. Exploration around Amasya province Giimiishacikoy
district Asag1 obruk village revealed that big area with petroleum sandstone is covered
by a great landslide. Seven samples of the region were analyzed by Rock-Eval/TOC
method. Consequently, any active liquid hydrocarbon seeps were not explored in the
region, but in some places like Amasya (Gilimiigshacikdy), Ankara
(Kizilcahamam/Pazar and Haymana/Kocahacili ve Cayraz villiages) and Cankiri
(Orta-Elden villiage) sandstone and limestone filled with asphalt. So, hydrocarbon
seeps locations at interior Anatolian region were try to update with this study.

Key Words: Oil Seeps, Bitumen, Petroleum system, Biomarkers, Organic Geochemistry

119



35.Y1l Jeoloji Sempozyumu 4-7 Ekim 2010 KONYA
35™ Anniversary Geology Symposium

Prof. Dr. Ahmet AYHAN, Prof. Dr. Yiiksel AYDIN ve Prof. Dr. Sedat TEMUR amsina 4-7 October 2010 KONYA
In Memory of Prof. Dr. Ahmet AYHAN, Prof. Dr. Yiiksel AYDIN and Prof. Dr. Sedat TEMUR

Egribayat ve yakin civarinin (Konya) dogal agregalarinin jeolojik ve
teknolojik incelemesi

Sedat TEMUR', Yesim TEMUR’? & Nurdogan SERTEL *

! Selguk Universitesi, Jeoloji Miithendisligi Boliimii, Kampiis, Konya, 42031, Tiirkiye
?Maden Tetkik ve Arama Orta Anadolu 2. Bolge Midiirliigii, Konya, Tiirkiye
ytemur@mta.gov.tr

OZET: Konya il merkezinin agrega ihtiyacinin biiyiik bir kismimi karsilayan
Egribayat ve yakin civar1 dogal agrega yataklari, Ust Miyosen — Pleistosen yash
Toprakli formasyonunun gélsel sedimanlarmin iginde birikmistir. Kiy1 fasiyesinde
gelismis olup, tutturulmamig kum — g¢akil boyu malzemeden olugmaktadir. Taneler
kismen iyi yuvarlaklagsmis, kotli boylanmistir. Agrega yataklarinin degisik kesimlerini
temsil eden orneklerin gradasyonlar1 birbirinden oldukga farkli dagilim gostermesine
ragmen toplam agrega kiitlesinin gradasyonu Tiirk Standartlarina gére “kullanilabilir”
¢ikmaktadir. Tanelerin sekli ve bigimi betonun iglenebilirligini ve dayanimini olumsuz
etkilemeyecek niteliktedir. Agrega nem oran1 % 1.25, su emme kapasitesi % 2.75’tir.
Gevsek birim hacim agirligi 1.71 gr/cm3 ve sikigtirtlmig birim hacim agirligi 1.87
gr/cm3’tiir. Sodyum siilfat testinde agreganin kaba fraksiyonunda % 11’in, ince
fraksiyonunda da % 9’un altinda kiitle kayb1 olmustur. Agreganin amorf silis miktar1
alkali — silika reaksiyonuna yol agmayacak kadar diisiik, kil — silt ve organik madde
miktar1 kabul edilebilir diizeyde bulunmustur. Asinma dayanimi testinde 100 devir
icin % 8.5 ve 500 devir i¢in % 35 asinma oranlar1 elde edilmistir. Agrega i¢cinde % 4 —
5 oraninda suda ¢oziinebilen madde vardir. Buna gore incelenen agregalar, ancak
eleme ve yikama igleminden sonra kullanilabilir olmaktadir.

A geological and technological investigation of the Egribayat and
Saricalar aggretgates, Konya, Turkey

ABSTRACT: The Egribayat and Saricalar aggregate pits which covered the biggest
requirement of Konya city, are deposited as lake sediment of the Upper Miocene —
Pleistocene aged Toprakli formation. These deposits are developed on coastal facies,
and represented by non-consolidated gravel and sand size material. The grains of the
aggregates are well rounded, but bed sized. The gradation of the samples collected
various location are represented different distributions, but the gradation of the total
aggregate mass are suitable based on Turkish standards. The average natural moisture
of the aggregate is 21.75%, the water absorption is 2.75% in weight. The loose unit
weight is 1.71 gr/em’ and consolidated unit weight is 1.87 gr/cm’. Sodium sulfate
soundness value is 11% in coarse grain fraction, and 9% in coarse grain fraction.
Amorphous SiO, content of the aggregates for silica-alkaline reaction risk is very low.
The contents of clay, silt and light materials are in acceptable levels. Los Angeles
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abrasion is 8.5% in weight for 100 cycles and 35% in weight for 500 cycles. The
aggregate contain 4 — 5 % soluble material in water. According to these values, the
aggregate using in Konya is suitable for use as building material, but might be sieved
and washed before use for high quality.
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Kizkalesi (Mersin) Dolayinin Stratigrafisi ve Karaisah Kire¢tasinin
Mermer Olarak Degerlendirilmesi

Tahsin YAMIS', Cengiz YETIiS* & Nil YAPICI®

'MOR — DEM Mermercilik, ins., Elkt., Tem., Nak., San., Tic. Ltd. Sti., Diyarbakir
*Cukurova Universitesi, Jeoloji Miihendisligi Boliimii, Adana, Tiirkiye
cyetis@cu.edu.tr
3 Cukurova Universitesi, Maden Miihendisligi Boliimii, Adana, Tiirkiye

OZET: Inceleme alan1 Kizkalesi’nin (Mersin) kuzey — kuzeybatisinda, Kiigiik Kale
harabeleri dolayinda yer almaktadir. Calisma alaninda, Miyosen yash resifal Karaisali
kirectas1 ve Kuvaterner yasl aliivyon yiizeylemektedir. Karaisali kiregtasi bolgede
tabandan tavana dogru; gozenekli masif biyomikrit, masif biyomikrosparit, gozenekli
lamellibrangli  biyomikrit, Globigerinali masif biyomikrit {iyelerine ayrilarak
incelenmistir. Birim genellikle, bej-kirli beyaz renkli, orta — kalin - masif katmanli,
catlaklar1 kalsit dolgulu, sert, saglam, keskin kdseli kirikli, yiizeyi yer yer lapyali,
kalip - koguk gdzenekli, bol fosilli kiregtasi yapilishdir.

Bu galigma ile Karaisali kiregtaginin arazi gozlem, dl¢iim ve degerlendirmeleri sonucu
petrografik ve temel miihendislik 6zellikleri ortaya konmustur. Teknik degerlendirme
g0z Oniine alindiginda Mohs sertligi 3 - 3.5, rengi bej, gézenekliligi %2,8, birim
hacim agirligr 2,58 gr/cm3, yogunlugu 2,68 gr/cm3, agirlikga su emmesi %0,93,
hacimce su emmesi %]1,76, tek eksenli basing dayanimi 42,68 MPa, nokta yiik
dayanimi 28,58 kg/cm2 olarak belirlenmis olup, bu degerlerin ilgili standartlarla
karsilagtirilmas1 ve blok veriminin diisiik olmasindan dolayr bolgede Karaisali
kiregtasinin potansiyel mermer olarak degerlendirilemeyecegi ancak stabilize
malzeme, zayif agrega, yapi tasi, dekoratif tas ve tarihi yapilarda restorasyon
malzemesi olarak kullanilabilecegi belirlenmistir.

Anahtar Kelimeler: Stratigrafi, Mermer, Karbonat, Kizkalesi (Mersin)

Stratigraphy of The Kizkalesi (Mersin)Area and Evaluation of Karaisal
Limestone as Marble

ABSTRACT: The study area is located N - NW of the Kizkalesi (Mersin), around
Kiiciik Kale ruins. Miocene aged reefal Karaisali limestone and Quaternary alluvium
are cropped out in the region. Karaisali limestone are divided into four main members
in the study area. These are: porouse and massive biomicrite, massive biomicrosparit,
porouse lamellibranchia bearing biomicrite, Globigerinid bearing massive biomicrite
members from base to top. Dirty white-beige coloured, middle — thick - massive
bedded, rigid, sharp-edged, porous (moldic — vuggy), fossiliferous reefal carbonates of
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the Karaisali limestone comprise some veins filled with calcite and lapies developed
on the surface.

As a result of this study petrographic determinations and basic engineering
characteristics of the Karaisali limestone were determined after field work
observations, measurments and evaluations. According to the investigation results of
limestone, it was seen that the marble has a Mohs hardness 3 - 3,5, beige coloured, 2,8
% of porosity, unit weight values 2,58 gr/cm3, density 2,68 gr/cm3, water absorption
by weight 0,93%, water absorption by volume %1,76, uniaxial compressive strength:
42,69 MPa, point load of 28,58 kg/cm?2 and these properties of the Karaisali limestone
are not suitable according to Turkish standarts. For this reason, these limestone
marbles can be used as stablized or weak aggregate materials, natural building and
covering stone, and restoration material for the historical buildings.

Key Words: Stratigraphy, Marble, Carbonate, Kizkalesi (Mersin)
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Eregli (Konya)-Bor (Nigde) Havzasinda Yeni Belirlenen Na-siilfat
(Globerit-Halit-Blodit) Yataginin Jeolojisi ve Ekonomik Ozellikleri

Abdurrahman MURAT" Tiilay ALTAY? Gokhan KADINKIZ' & Mustafa
KARAKAS?®

'MTA Genel Miidiirliigii, Universiteler Mahallesi Dumlupinar Bulvari, No:139, 06800, Ankara
2 Selguk Universitesi Muh.-Mim. Fakiiltesi Jeoloji Miihendisligi Bolimii, 42039, Konya
3MTA Genel Miidiirliigii,Orta Anadolu IT. Bslge Miidiirliigii, 42250, Konya
amurat@mta.gov.tr, taltay01@hotmail.com, gokhankadinkiz@yahoo.com, karakas42@hotmail.com

OZET: Eregli-Bor Havzas1 Tuz Golii Havzasmin giineydogu béliimiinde yer alir.
Havzada Tersiyer yash sedimanter, volkano-sedimanter ve volkanik kaya birimleri
genis alanlar1 kaplamaktadir. Eregli-Bor Havzasi yaklagik KD-GB y6nlii uzanima
sahip tektonik kontrollli, eszamanli bir depolanma havzasidir. Havzanin kuzeybati
kenar1 Tuz Golii fay zonunun kollar1 tarafindan denetlenirken, dogusu ve giineyi ise
KD-GB dogrultulu Nigde fay zonu ile kontrol edilmektedir.

Havzanin temelini Nigde Masifine ait Agigedigi formasyonu (Paleozoyik) ile
Serenkaya formasyonu (Paleosen-Eosen) Giiney formasyonu (Orta Eosen) ve
inceleme alaninin disinda mostra veren Zeyvegedigi anhidriti (Ust Eosen-Oligosen)
olusturmaktadir. Ust Miyosen-Pliyosen yasl golsel ¢cokeller Paleosen-Oligosen yasl
denizel volkanoklastik sedimanlart ve Paleoziyik yashh metamorfik kayaglar1 agisal
uyumsuzlukla iizerlemektedir. Kizilbayir formasyonu (Orta-Ust Miyosen) havzanin
ilk golsel kirintili birimlerini olusturur. Katrandedetepe formasyonu (Ust Miyosen)
playa gol c¢okellerinden olusan evaporitik ortam oOzellikleri tasir. Bestepeler ve
Gokbez formasyonu (Ust Miyosen-Pliyosen) havzanin kapanma agamasindaki golsel
kirmtililar ve aliivyal yelpaze ¢okellerinden olusur.

Eregli-Bor Neojen havzasinda yapilan jeolojik etiit ve 7 adet karotlu sondaj caligmasi
sonucunda Ust Miyosen doneminde havzada playa-gdl ortamimin gelistii ve
evaporitik  ¢okelimin  Katrandedetepe formasyonu igerisinde gerceklestigi
belirlenmistir. Havza tabaninda 300-650 metre araliginda belirlenen evaporit zonu
yaklagik 350 metre kalinliga sahiptir. Evaporit zonu igerisindeki sodyum siilfat
mineralleri (globerit, blodit, 16veit), halit, jips/anhidrit ve bitiimlii seyl birimleri
arasinda ve bunlarla ardalanmali olarak yer almaktadir. Ayrica, bitiimlii seyllerin
laminalarinda ve evaporit minerallerinin ¢dziinme bosluklarinda sivi  petrol
gozlenmistir.

Eregli-Bor Neojen havzasindaki (Yenikdy) maden aramalari sonucunda %33.34
Na,SO;, tenorlii, yaklasik 650 milyon ton goriiniir sodyum siilfat (globerit+blodit)
rezervi belirlenmistir. Yenikdy sodyum siilfat yatagi tenor ve rezerv miktari ile
Avrupa’nin bilinen en biiyiik sodyum siilfat yatagidir.

Anahtar Kelimeler: Bitiimlii seyl, Eregli-Bor Havzas1, Ust Miyosen, Sodyum siilfat
yatagi.
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Geology and Economical Properties of Newly Discovered Sodium
sulphate (Glauberite-Bloedite) Deposits in Eregli (Konya)-Bor (Nigde)
Basin

ABSTRACT: Eregli-Bor Basin is located in southeastern part of Tuz Golii Basin.
Tertiary aged sedimentary, volcano-sedimentary and volcanic rock units outcrop in
the basin. Eregli-Bor Basin is a tectonically controlled basin, and contains
syngenetically deposited sediments. The northwest border of the basin is controlled
by Tuz Golii fault zone and the east and south border of the basin is controlled by
Nigde fault zone lying NE-SW in direction.

The basement rock units of the basin is represented by Asigedigi formation of Nigde
massive rocks (Paleozoic), Serenkaya formation (Paleocene-Eocene), Giiney
formation (Middle Eocene) and Zeyvegedigi anhydrite (Upper Eocene-Oligocene).
Upper Miocene-Pliocene lacustrine sediments unconformably overlay the Paleocene-
Oligocene marine volcanoclastic sediments and Paleozoic metamorphic rocks. In the
basin, Kizilbayir formation (Middle-Upper Miocene) represents the first shallow
lacustrine sediments, Katrandedetepe formation (Upper Miocene) is composed of
playa lake sediments. Bestepeler and Gokbez formations (Upper Miocene-Pliocene)
consist of shallow lake-alluvial fan sediments.

In this study, 7 deep core drilling were realized aiming for understanding the
geological, structural and economical features of the basin. During drilling operation,
evaporitic zone were cut starting from 300 meter and down to 650 meter below the
surface and has a thickness of approximately 350 meters in Katrandedetepe
formation. Evaporite zone consists of gypsum/anhydrite, sodium sulphate minerals
(glauberite, bloedite, loewite) and bituminous shale alternation. Evaporate zone also
has liquid oil occurrences. Oil occurrences were observed in laminea of bituminous
shale and solution cavities of sodium sulphate minerals.

As a result of industrial mineral research and exploration studies performed in the
basin, nearly 650 million tons of glauberite and bloedite minerals reserve (apparent)
with 33.34% sodium sulphate (Na,SO,) grade were discovered. Yenikdy sodium
sulphate deposit is the largest glauberite deposit in the Europe.

Key Words: Bituminous shale, Eregli-Bor Basin, Upper Miocene, sodium sulphate
deposit.
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Jeotermal Kaynaklarin (Ayas-Beypazari, Ankara) Karbon
Izotoplariyla Degerlendirilmesi

Mehmet CELIK, Ugur Erdem DOKUZ, Ozlem Giillii

Ankara Universitesi, Jeoloji Miihendisligi Béliimii, 06100, Tandogan, Ankara.
uedokuz@eng.ankara.edu.tr

OZET: Bu calisma kapsaminda Karakaya kaplicasi, Ayas Igmeceleri, Ilica kaynagi,
Dutlu kaplicasi, Coban hamami, ve Kapullu hamami kaynaklari/su noktalarinda
karbon-13, karbon-14, kayaclarda karbon-13, oksijen-18, su kimyasi ve iz element
analizleri yapilmistir. Ayas igmeceleri ve Dutlu kaplicas1 3,3 (pMC), 6,2 (pMC) 14C
degerleri ile ¢ok yasli sular; Karakaya kaplicas1 ve Kapullu kaplicas: 15,5 (pMC), 36,6
(pMC) 14C degerleri ile yash sular, Ilica kaynagi ise 72,5 (pMC) 14C degeri ile geng
jeotermal sular olarak tanimlanmistir. Bu jeotermal sularin diizeltilmis model yaslari;
Ayas I¢meceleri 25.821 BP, Dutlu Kaplicas1 20.608 BP, Karakaya Kaplicas1 13.087
BP, Kapullu Kaplicas1 5.953 BP, Ilica Kaynagi ise 280 BP hesaplanmistir. Dutlu
kaplicas1 travertenlerinin ortalama karbon-13 bilesimi (613C) 3,57 (%0 VPDB),
oksijen-18 bilesimi ise (6180) -10,7 (%0 VPDB); Coban hamami kaynagi
travertenlerinin ortalama karbon-13 bilesimi 4,87 (%o VPDB), oksijen-18 bilegimi ise -
15,63 (%0 VPDB) bulunmustur. Dutlu kaplicasi travertenleri denizel kokenli
karbonatlardan kaynaklanirken, Coban hamami travertenleri ise denizel ve golsel
kirectaglarindan kaynaklanmaktadir. Hidrojeolojik yapi, hidrojeokimya ve izotop
verileri sonucunda olusum bakimindan Ayas I¢meceleri, Dutlu kaplicasi, Coban
hamami ve Kapullu kaynaklariin bir grup, Karakaya kaplicas: ve Ilica kaynaklarinin
ayri bir grup oldugu sonucu ¢ikarilmigtir.

Anahtar Kelimeler: Jeotermal kaynak, karbon-14 (pMC), karbon-13 (VPDB),
oksijen-18 (VPDB), traverten, karbonatli kayag, Ayas-Beypazari

Evaluation of Geothermal Springs (Ayas-Beypazari, Ankara) by Carbon
Isotopes

ABSTRACT: Within the scope of this study, carbon-13, carbon-14, oxygen-18,
water chemistry and trace element analyses are conducted for Karakaya bath, Ayas
mineral waters, Ilica spring, Dutlu bath, Coban bath and Kapullu bath springs and/or
water points, along with carbon-13, oxygen-18, major and trace element analyses for
rock samples. Ayas mineral waters and Dutlu bath are classified as very old waters
with 14C values of 3,3 (pMC and 6,2 (pMC) respectively, Karakaya bath and Kapullu
bath as old waters with 14C values of 15,5 (pMC) and 36,6 (% pMC) respectively,
Ilica spring as young geothermal waters with a 14C Value of 72,5 (pMC). The model
ages of these waters are calculated as 25.821 BP for Ayas mineral waters, 20.608 BP
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for Dutlu bath, 13.087 BP for Karakaya bath, 5.953BP for Kapullu bath and 280 BP
for Ilica spring. Mean carbon-13 (813C) and oxygen-18 (6180) values for Dutlu bath
travertines are obtained as 3,57 (%o VPDB) and -10,7 (% VPDB) respectively, for
Coban bath tarvertines these values are 4,87 (%0 VPDB) and -15,63 (%0 VPDB),
respectively. Coban bath travertines are formed by lacustrine limestones, while Dutlu
travertines are formed by marine sourced carbonates. Hydrogeological structure,
hydrochemistry and isotope data suggest two grouops of waters, one of the groups
comprises Ayas mineral waters, Dutlu bath, Coban bath and Kapullu springs while;
the other group is represented by Karakaya bath and Ilica springs.

Key Words: Geothermal spring, carbon-14 (pMC), carbon-13 (VPDB),
oxygen-18 (VPDB), travertine, carbonated rock, Ayas-Beypazari
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Yapay Yeraltisuyu Beslenimi: Kii¢ciik Menderes Havzasi’ndan Bir
Ornek

Hasan YAZICIGIL', Ayse PEKSEZER®

" Orta Dogu Teknik Universitesi, Jeoloji Miihendisligi Béliimii 06531, Ankara, TURKIYE
hyazicigil@metu.edu.tr
% Golder Associates (Turkey) Ltd. Sti., Hollanda Cad. 691. Sok. Vadi Sitesi No.4, 06550,
Ankara, TURKIYE
Ayse Peksezer@golder.com

OZET: Yeraltisuyu en dnemli tath su kaynaklarindan biridir. Son yillarda gozlenen
niifus artigi, hizlanan endiistriyel aktiviteler ve bunlarin yaninda yagislarin azalmasi ve
ylizey suyu kaynaklarinin kirlenmesi; yeraltisuyunun igme, kullanma, tarimsal sulama
ve endiistriyel amaglarla kullanilmasini zorunlu hale getirmistir. Ancak kuyulardan
yapilan asir1 pompaj, yeraltisu seviyelerinde ve yeraltisuyu depolanmasinda 6nemli
diisiimlere neden olmaktadir. Yeraltusu kaynaklari yenilenebilir olmasina ragmen,
kaynaklarin yeniden doldurulmasi olduk¢a zordur. Dogal beslenim yontemlerinin
yetersiz kaldig1 durumlarda, yapay yoOntemler yeraltisu kaynaklarinin daha hizl
yenilenmesine olanak vermektedir. K. Menderes havzasinda, kurak zamanlarda
sulama suyu ihtiyacinin tamami kuyular vasitasiyla yeraltisularindan karsilanmakta,
bu da yeralti su tablasinda 6nemli diisiimlere neden olmakta ve yagish zamanlarda
yeraltisuyu beslenmesi i¢in yeterli depolama hacmi saglamaktadir. Ancak, yagish
zamanlarda olusan akig, dogrudan Ege Denizi’'ne karistigindan beslenim igin
kullanilamamaktadir. Yapay yeraltisuyu beslenimi, akiferler veya yeraltisuyu
rezervuarlarinin  dogal yollarla beslenmesinin ¢esitli miihendislik sistemleriyle
desteklenmesidir. Calisma alaninda, yapay beslenme metotlarinin bu fazla suyun
beslenme havuzlarinda toplanip, yeraltina siizdiirilmesinde kullanilabilecegi
diisiiniilmektedir. Yapay yeraltisuyu beslenmesinin uygulanabilirligini gostermek
amaciyla, K. Menderes havzasinda sorunun ¢éziimiine yonelik 2 boyutlu yeraltisuyu
modeli SEEP/W programi aracilifiyla olusturulmustur. Modelde kullanilan
doygun/doygun olmayan ortamlara ait toprak &zellikleri ve parametreler, daha onceki
caligmalardan saglanmis, girilen verilerin dogrulugu ve modelin gegerliligi kararsiz
akim kosullarinda yapilan kalibrasyon c¢alismalariyla kontrol edilmistir. Beslenme
havuzlarinda toplanan su miktarinin hesaplanmasinda tagkin frekans analizi
kullanilmis, elde edilen farkli olasiliklar igin, yeraltisu seviyesindeki degisimleri
gozlemlemek amaciyla farkli senaryolar olusturulmustur. Yapay beslenme yontemi
olarak beslenme havuzlar1 ve yeralti baraji se¢ilmistir. Simiilasyon sonugclari, yapay
beslenme yontemiyle yeraltisuyu depolanmasinda belirgin bir artis oldugunu
gostermistir.

Anahtar kelimeler: Yapay yeraltisuyu beslenimi, K. Menderes havzasi, Niimerik
modelleme, SEEP/W, Beslenme havuzu, Yeralti baraji.

131



35.Y1l Jeoloji Sempozyumu 4-7 Ekim 2010 KONYA
35™ Anniversary Geology Symposium

Prof. Dr. Ahmet AYHAN, Prof. Dr. Yiiksel AYDIN ve Prof. Dr. Sedat TEMUR amsina 4-7 October 2010 KONYA
In Memory of Prof. Dr. Ahmet AYHAN, Prof. Dr. Yiiksel AYDIN and Prof. Dr. Sedat TEMUR

Artificial Recharge of Groundwater:
A Case Study From K. Menderes River Basin

ABSTRACT: Groundwater is the most important source of freshwater. In recent
years, growing population, accelerating industrial activities and on the contrary,
decreasing rainfall rates and contamination of surface water resources made
groundwater indispensible to meet domestic, agricultural, industrial water demand.
However, excessive pumping from wells resulted in significant decrease in
groundwater levels and storage. Although groundwater resources are renewable, it is
not easy to replenish groundwater storage. When natural recharge processes become
inadequate, artificial methods are used to accelerate the recharge process. In K
.Menderes River basin, irrigation demand in dry seasons is completely met by
pumping from groundwater, which reduces water levels significantly and provides
enough storage to be recharged in wet seasons. However, increased runoff in wet
season are not utilized for recharge and lost to Aegean Sea without being infiltrated.
Artificial recharge of groundwater is defined as engineered structures designed to
introduce and store water in aquifers. In the study area, artificial recharge methods are
thought to be utilized to collect excess water in recharge basins and allowing
infiltration. In order to show applicability of artificial recharge of groundwater in K.
Menderes River basin, a 2D groundwater model is set up by using SEEP/W software.
The material functions and parameters used in model for saturated/unsaturated
conditions are taken from previous studies. The accuracy of the input data and validity
of the model were checked during calibration. The amount of excess water that will be
collected in recharge basins was estimated from flood frequency analysis and
concerning different probabilities different scenarios were simulated to observe
increase in groundwater levels. As artificial recharge methods recharge basins and
underground dam were selected. Simulation results suggest that significant increase in
groundwater storage is achieved by applying artificial recharge methods.

Keywords: Artificial recharge of groundwater, K. Menderes River basin, Numerical
modeling, SEEP/W, Recharge basin, Underground dam.
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Helvadere ve Cevresindeki Bazi Onemli Sularin Yeraltisuyu Akis
Yolu Boyunca Hidrojeokimyasal Degisim Siirecleri

Mustafa Afsin', Tugba Dag’

' Aksaray Universitesi Miihendislik Fakiiltesi Jeoloji Miih. Béliimii, Kampus 68100 Aksaray
?Aksaray Universitesi Fen Bilimleri Enstitiisii, Kampus 68100 Aksaray

OZET: Helvadere kaynaklar1 (HDS) Aksaray ve gevresi i¢in ¢ok onemli bir igme
suyu potansiyeline sahip olup, Hasandagi fay seti boyunca a¢iga ¢ikmaktadir.
Diizensiz biiylik bosluk gozenekliligine sahip Hasandag1 volkanitleri (bazalt/andezit)
inceleme alaninda Kuvaterner’de aktif olan Hasandagi volkanizmasi iiriinii olup,
HDS’nin serbest akiferini, Yuva lahar1 ve Hasandagi kiilleri ise hidrolojik
bariyerlerini; bolgede yer yer yiizeylenen ignimbritler ile derinlerde yer alan diger
gecirimli  birimler alandaki Kogpmar kaynaklarinin (KCS) basingli akiferini
olusturmaktadir. Izotop analiz sonuglarma gére HDS ve KCS meteorik kokenli olup,
HDS’den KCS’ye dogru sularin ®C ve "*C goriiniir yaslari artarken *H ve '*C pmc
yaslar1 ise azalmaktadir. Bu baglamda, *H goriiniir yaslart HDS ve KCS’nin
Hasandag1 yagis alanma 2 ile 9 yil 6nce diismiis yagislardan beslenime isaret eder.
HDS sig kusaklarda (yerel) hizli, KCS ise orta-derin ve goreceli olarak yavas
dolagimli (karigim) yeraltisuyu 6zelligi gostermektedir. KCS’de yiiksek CO, ve diisiik
H,S gazlarmin bulunmasi kayag-su-gaz etkilesimine isaret eder. S6z konusu sularin
yeraltisuyu akis yolu boyunca hidrojeokimyasal degisim siirecleri oksidasyon—
rediiksiyon, iyon degisimi, silikat hidrasyonu, hiperfiltrasyon (seyrelme), ¢6ziinme ve
¢Okelme olarak sayilabilir. Bu degisim siirecleri su kimyasi ve izotopik analiz
sonuglartyla da desteklenmektedir. HDS, Helvadere goleti ve KCS, kaynak alanindaki
tarimsal ve evsel atiklar yiiziinden kirlenmektedir. Bu agidan s6z konusu sular, kaynak
alani i¢in dngoriilmiis li¢ koruma alan1 dikkate alinarak kirlenmeye karsi korunmalidir.

Anahtar kelimeler: icme suyu kaynagi, s1g dolasim, kirlenme, koruma alani, akifer,
Helvadere

Hydrogeochemical Evolution Processes Along the Groundwater Flow
Path in Helvadere and Its Vicinity

ABSTRACT: Helvadere springs (HDS) having the most important drinking water
potential for Aksaray and its vicinity are emerged along the Hasandagi fault set.
Hasandagi volcanics (basalt/andesite) of the extrusive products of Hasandagi
volcanism in Quaternary in the study area having irregular large porostiy are formed
unconfined aquifer, and Yuva lahar and Hasandagi ashes are constituted the
hydrological barrier of HDS. The exposed ignimbrites and the permeable units in
depths in the study area are comprised the confined aquifer of Kogpinar springs
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(KCS). HDS and KCS are of meteoric origin on the based on isotopic results. [113C
and 14C apparent age values are generally increased, whereas 3H and 14C pmc values
are decreased from HDS to KCS. In this connection, 3H apparent ages may also
suggest that HDS and KCS are recharged from 2 to 9 years rainfalls in Hasandagi
recharge area. Water types are Ca-Na-Mg-HCO3/Na-Ca-HCO3) in HDS, Ca—Mg-
HCO3 in KCS, respectively. In this connection, HDS shows rapid groundwater
circulation in shallow (local) zones whereas KCS denotes the slow intermeadiate-deep
(mixing) groundwater circulation characteristics. High CO2 and low H2S gas values
in KCS point the water-rock-gas interaction in the waters. Hydrogeochemical
processes of the waters may be expressed such as oxidation—reduction, ion exchange,
silicate hydration, hyperfiltration (dilution), dissolution and precipitation along the
groundwater flow path. These processes are also supported by hydrochemical and
isotopic analysis results. HDS, Helvadere pond and KCS are polluted by agricultural
and domestic wastes in the catchment area. Therefore, the waters must be protected
against the pollution in terms of suggested three protection zones for the catchment
area.

Key Words: Drinking water spring, shallow circulation, pollution, protection zone,
aquifer, Helvadere
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Konya Yerlesim Alam Yeraltisuyu Seviye Degisimi Degerlendirmesi

Ozlem HORASAN'?, Metin TEKDERE', Abdiilkadir BULDUK?, Nevzat
SOLAK', Cevat SUZER'

' Konya Biiyiiksehir Belediyesi, Tiirkiye , metintekdere@hotmail.com
) ? KOSKI Genel Miidiirliigii, Tiirkiye
3 Selcuk Universitesi Fen Bilimleri Enstitiisii, Tiirkiye , ozlemrusen@hotmail.com

OZET: Son yillarda havzanin tek beslenme kaynagi olan yagislarin azalmasi, niifusun
¢ogalmasi ile sanayi ve tarimda su ihtiyacinin artmasi ve bilingsiz kullanimdan dolay1
zamanla havzadaki su kullanimi beslenme miktarini agar hale gelmistir. Bu calismada,
Konya kapali havzasi 16/2-a alt havzasmin yeraltisuyu seviye degisimleri ile ilgili
durum tespitinin yapilmasi amaglanmistir. Bu amagla KOSKI yeraltisuyu seviye
Olgtimleri verileri kullanilmistir. Bu veriler, yapilan yeraltisuyu seviye haritalar1 ve
grafiklerle yorumlanmistir. Sonug olarak, havzada yapilan Ol¢limlerde yeraltisuyu
seviyelerinin siirekli diistiigli ve havzanin yeraltisuyu besleniminin, kullanim miktarini
kargilayamadigi belirlenmistir. Ayrica yeraltisuyu seviyesindeki asir1 diisiimiin
sonucunda olusabilecek risklere karsi alinacak dnlemler belirtilmistir.

Anahtar Kelimeler: Konya, yeraltisuyu, seviye.

Evaluation of the Exchance Level of Underground Water of Konya
Residential Area

ABSTRACT : In recent years, water usage in the basin exceed water supply as a
result of rainfall depletion that is unique source in the basin, by increasing population
growth increases water demand in industry and agriculture and because of
unconsciously usage of water in the basin. In this study, it is aimed to determine the
situation about the exchange level of underground water of Konya closed basin and
16/2-a under basin. KOSKI groundwater level measurements are used in 16/2-a
region. These data is evaluated by using ground water level maps and charts. As a
result, It is determined with the measurements done in the basin that underground
water level is declining continuously and it can not renew itself. And also, as a result
of excessive fall in groundwater levels, precautions against risks that may occur are
indicated.

Key Words: Konya, groundwater, level.
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Orta ve Dogu Karadeniz Boliimii Termal Sularinin
Hidrojeokimyasal Ozellikleri

Fatma GULTEKIN, Arzu FIRAT ERSOY, Esra HATIPOGLU

Karadeniz Teknik Universitesi Jeoloji Miih. B1. 61080, Trabzon
gultekinftma@hotmail.com

OZET: Orta ve Dogu Karadeniz Boliimiinde Kuzey Anadolu Fay1 boyunca sicak su
kaynaklar1 bulunmaktadir. Tokat, Amasya, Samsun, Ordu, Rize ve Artvin illerinde yer
alan kaynaklarin sicakliklari 30-50°C arasinda degismektedir. Kaynaklarin
gelistirilmesi amaciyla yapilan sondaj sularinin sicakliklar ise 40-70°C arasindadir.
Sicak sularin pH degerleri 6.5 ile 8.9 arasinda degisir. Degisik kimyasal bilesimlere
sahip kaynaklarin sicakliklar yiiksek olanlar Na-HCO;, Na-SO, ve Na-Cl, nispeten
ilik olanlar ise Ca-HCO; su simifindadir. Ordu ve Artvin sicak su kaynaklarinin
rezervuar ve Ortli kayacin1 Geg Kretase ve Eosen yasli volkanik kayaglar, Rize sicak
su kaynaklarinin rezervuar ve ortli kayacin1 Ge¢ Kretase yash granit, granodiyorit ve
monzonit tiirll kayaglarin olusturdugu granitoyid olusturur. Havza (Samsun) sicak su
kaynaklarinin rezervuar kayacimi Jura-Kretase yash kiregtaglart olustururken, Ladik
(Samsun) sicak su kaynaklarinin rezervuar kayaci Permiyen yash rekristalize
kiregtaglaridir. Her iki alan da oOrtli kayaci Neojen yash cakiltagi ara katkili
kiltaglaridir. Dort farkli alanda yer alan Tokat sicak su kaynaklarinda, hazne kaya
Resadiye ve Sartyazi alanlarinda Jura-Kretase yasl kirectaslarindan, Sulusaray’da
Kampaniyen yash ofiyolitlerden, Erbaa’da Eosen yash volkanitlerden olusur.
Terzikdy ve Hamamozii (Amasya) sahasinda hazne kayay1r Geg¢ Jura— Erken Kretase
yash kirectaglari, ortli kayayr Eosen yasli kumlu cakilli seviyeler igeren kiltaglar
olusturur. Sicak kaynak ve sondaj sularina uygulanan jeotermometre sonuglarina gore
tahmin edilen rezervuar sicakliklar1 Resadiye, Erbaa ve Sulusaray (Tokat) sahasinda
130°C, Amasya sahasinda 95°C, Ladik ve Havza (Samsun) alanlarinda 100°C,
Ikizdere (Rize) sahasinda ise 140°C°dir. Hidrojeokimyasal ¢alismalara gore sicak sular
isindiktan sonra yilizeye c¢ikarken yilizey sulari veya soguk yeralti sulart ile
karigmuslardir.

Anahtar Kelimeler: Hidrojeokimya, Sicak sular, Jeotermometreler, Orta ve Dogu
Karadeniz Boliimi
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Hydrochemical Properties of Thermal waters in the Central and Eastern
Black Sea Section

ABSTRACT: The thermal waters are located along the North Anatolian Faults at the
Central and Eastern Black Sea section. Thermal springs of the Tokat, Amasya,

Samsun, Ordu, Rize and Artvin area have temperatures ranging from 30 to 50°C. The
temperatures of borehole waters change between 40 and 70°C.The pH values of the
thermal waters change between 6.5 and 8.9.Thermal waters display various chemical
compositions and high temperature waters have Na-HCO;, Na-SO4 and Na-Cl, and
warmer waters have Ca-HCO; type. In the Ordu and Artvin area Late Cretaceous and
Eocene aged volcanic rocks constitute reservoir and cap rocks. Late Cretaceous aged
granite, granodiorite and monzonite rocks are reservoirs and cap rocks in the Rize
geothermal system. In the Havza (Samsun) geothermal system Jurasic and Cretaceous
aged limestone is reservoir and Permian aged crystallized limestone is reservoir in the
Ladik (Samsun) area. In both fields cap rocks of geothermal systems are Neogene
aged claystones interbedded with sandstones. Tokat thermal waters are located in four
different areas. The reservoir rocks of geothermal systems are Jurasic and Cretaceous
aged limestone in the Resadiye and Sariyazi, Campanien aged ophiolite in the
Sulusaray and Eocene aged volcanic rocks in the Erbaa areas. Reservoir rocks of
Terzik0y and Hamamozii (Amasya) fields are Late Jurasic- Early Cretaceous aged
limestone. Cap rocks of these systems are Eocene aged claystones sandy gravel
levels. Assessment of empirical chemical geothermometers applied to thermal waters
suggests that reservoir temperatures can reach up to 140°C. Reservoir temperature are
130°C in the Resadiye, Erbaa and Sulusaray (Tokat) areas and 100°C in the Havza
and Ladik (Samsun) areas and 95°C in the Amasya geothermal systems.
Hydrogeochemical assessment indicates that thermal waters were mixed with surface
or cold groundwaters before or after heating at depth.

Key Words: Hydrogeochemistry, Thermal waters, Jeotermometers, Central and
Eastern Black Sea
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Sogiitlii (Kalanima) Havzasi (Ak¢aabat-Trabzon) Su Kalitesi

Arzu FIRAT ERSOY', Fatma GULTEKIN', Adem KAPLANER', Secil CELEP*

'Karadeniz Teknik Universitesi, J eoloji Miihendisligi Boliimii, 61080, Trabzon.
2Afet Acil Durum il Midiirligii, Rize.

arzufirat@gmail.com

OZET: Temel tiiketim maddesi olan i¢me-kullanma suyunun kesinlikle saghkli
olmas1 gerekir. Saglikli su denildigi zaman, genellikle suyun temizligi anlatilmak
istenir. Igme-kullanma suyunun temizligi ise biyolojik, fiziksel ve kimyasal olarak
temiz olmasidir. Trabzon ili genelinde dogudan batiya tiim ilgelerde, en yakin
konumdaki derelerin aliivyonlarinin tasidigi yeraltisulari igme-kullanma suyu olarak
kullanilmaktadir. Bu calismada Sogiitli Havzasinda yer alan yeralti ve yeristii
sularinin hidrojeolojik, hidrokimyasal Ozellikleri ve su kalitesinin belirlenmesi
amaclanmistir. Bu amag¢ dogrultusunda yeralt1 ve yeriistii sularmin fiziksel, kimyasal
ozellikleri ve kirlilik parametre degerleri tespit edilmis, kimyasal analiz sonuglarindan
yararlanilarak yeralti ve yeristii sular1 smniflandirilmistir. Havzadaki yeralti sular
sicaklik, pH, TDS, Na, SO42-, NH4+, F-, Fe, Al, Co, Cd, As, Cr ve Ba miktarlarina
gore yiiksek kaliteli iken, NO2-, CN-, Mn, Cu, Pb ve Ni miktarlarina gore kirlenmis,
PO43- miktarlarina gore ¢ok kirlenmis sular smifinda yer almaktadir. Akiferin sahile
yakm kisimlarinda Cl- ve NO3- degerleri yiiksektir. Igme-kullanma suyu olarak
kullanilan So6giitlii havzas: yer alt1 sularinda analiz edilen parametrelerden Mn degeri,
Insani Tiiketim Amacl Sular Standardi (TS-266, 2005)’na gdre miisaade edilen
degerden yiiksektir. Sogiitlii Deresi ve kollarina ait yiizey sulari, sicaklik, pH, DO,
TDS, Na, SO42-, NO3-, F-, Al, Co, Cd, As, Cr ve Ba miktarlarina gore yiiksek kaliteli
sular, CN-, Mn, NO2-, Cu ve Ni miktarlarina gore kirlenmis sular sinifinda yer
almaktadir. Pb, Fe, PO43-, NH4+ve KOI degerleri yiizey sularinda bir koldan diger
kola farklilik gosterir. Sogiitlii Havzasi yeraltisuyu ve yiizey suyu kalitesini belirlemek
amaciyla fiziksel ve kimyasal parametrelere gore Cografi Bilgi Sistemleri’nde
haritalama calismalar1 yapilmigtir. ArcGIS 9 CBS programi kullanilarak Sogitli
Havzasi’nda NO2-, PO43-, Cl-, NO3-, Mn, Ni, CN dagilim haritalar1 olusturulmustur.
Su kalitesi haritalar yiizey ve yeraltisuyunun havzada yeraltisuyunun akim ydniinde
kirlendigini gostermektedir.

Anahtar Kelimeler: Hidrojeokimya, Su kalitesi, Sogiitlii Havzasi.
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Water Quality of Sogiitlii (Kalanima) Basin (Ak¢aabat-Trabzon)

ABSTRACT: There is a certain need for drinking or usable water that are basic to life
to be clear. Speaking of healthy water, one generally means that it must be clear. But
the clearness of the drinking and usable water generally means that they must be
biologically, physically and chemically clear. Groundwaters that are carried by nearest
alluviums of the all towns from east to west within the city of Trabzon are used as
drinking water. In this study, the hydrogeological and hydrochemical properties of the
ground and surface waters in the S6giitlii Basin and the water quality are aimed to be
determined. For this purpose, biological, physical and chemical properties of the
ground and surface waters as well as the pollution parameters values have been found
and ground and surface waters have been classified with the help of chemical analysis.
The groundwaters in the basin were classified as high quality in terms of temperature,
pH, TDS, Na, SO,*, NH4+, F-, Fe, Al, Co, Cd, As, Cr and Ba values, but polluted in
terms of NO2-, CN-, Mn, Cu, Pb and Ni values, and very polluted in terms of PO, .
Cl- ve NO3- values in the vicinity of the aquifers close to the coast are high. Mn value
one of the analysis parameters used in the groundwaters of Sogiitlii Basin that is used
as drinking water is higher than the permitted amount according to the Water Standard
for Human Consumption (TS-266, 2005). The surface waters belonging to the Sogiitlii
Stream and its branches were classified as high quality waters in terms of temperature,
pH, DO, TDS, Na, SO42-, NO3-, F-, Al, Co, Cd, As, Cr and Ba values, but polluted in
terms of CN-, Mn, NO2-, Cu and Ni values. Pb, Fe, PO,>, NH4+and KOI values are
different from one branch to another in surface waters. Mapping studies in the
Geographical Information Systems were made in order to determine the quality of
ground and surface waters according to the physical and chemical parameters. NO2-,
PO,”, Cl-, NO3-, Mn, Ni, CN distribution maps were created by using ArcGIS 9
Geographical Information Systems program. Water quality maps show that surface
and ground waters in the basin are polluted in the direction of underground water flow.

Key Words: Hydrogeochemistry, Water Quality, Sogiitlii Basin.
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Yeraltisularindaki Helyum izotoplarinin Jeotermal Enerji
Potansiyeli Belirlemede Kullanilmasi

Sebnem Arslan'?, Ozlem Giillii'

! Ankara Universitesi Mithendislik Fakiiltesi Jeoloji Miihendisligi BSliimii, Ankara
2Lamont-Doherty Earth Observatory, Columbia University 61 rte 9W, Palisades, NY 10964,
USA
sarslan@eng.ankara.edu.tr

OZET: Giiniimiizde fosil yakitlarin atmosferdeki sera gazlarinin konsantrasyonunu
arttirarak iklim degisikligine neden olduklar1 bilinen bir gergektir. Bunun yani sira,
son yillarda bu tip yakitlarin fiyatlarindaki yiikselisle birlikte fosil yakitlara bagimliligi
azaltabilmek i¢in insanoglu yenilenebilir enerji kaynaklarma daha fazla ihtiyag
duymaktadir. Bu sebeplerle son zamanlarda jeotermal enerjiye ilgi olduk¢a artmistir
ve diinyada jeotermal enerji potansiyeli yiliksek olan alanlarin belirlenmesinde klasik
yontemlerin (jeoloji, hidrojeoloji, jeofizik, jeokimya, sondaj) yani sira arama
faaliyetlerinin maliyetini diisiirecek yoOnde, jeotermal enerji kaynagmin varligim
ylzeyde gosterir bir indikatér bulunmasi igin caligmalar yapilmaktadir. Olasi
jeotermal sahalarin belirlenmesi igin indikatdr olarak kullanilabilecek parametrelerden
biri yeraltisularinda *He/*He oramidir. Bu parametrenin kullanildigi  yontemin
gecerligini kanitlayan bir uygulama Kennedy ve van Soest tarafindan Kuzey
Amerika’nin batisinda gergeklestirilmis ve 2007 yilinda Science dergisinde
yaymlanmistir. Bu ¢calismada kuzey Basin ve Range bolgesinde mantosal akiskanlarin
alt kabuktan gegisi incelenmis ve yerel, yiiksek *He/*He anomalilerinin bolgesel olarak
sakli magmatik aktiviteye ve/veya derin akigskan {retimine isaret ettikleri
vurgulanmigtir.  Volkanizma, sicak nokta migrasyonu, gerilme tektonigi etkisi
altindaki kitasal ortamlar, veya akiskanlarin derin fay yollarini izleyerek tagiimi gibi
giincel manto aktivitesini tecriilbe etmis bolgelerde jeotermal enerji potansiyelinin
yiiksek oldugu bilinmektedir. Diinya mantosu helyum-3 (*He) gibi yerkiirenin solar
nebuladan olusumu sirasinda igerisinde hapsedilen ucucu maddeler igin ¢ok 6nemli bir
rezervuardir ve bu nedenle manto aktivitesinin en hassas gostergesi olarak helyumun
izotopik kompozisyonu kullanilmaktadir. Bu calismada yeraltisularindaki helyum
izotoplarinin jeotermal enerji potansiyeli belirlemede kullanilmasi yontemi tiim
detaylariyla irdelenmistir. Tiirkiye’nin biiyiik bir jeotermal potansiyeli oldugu ve bu
potansiyelin yaklasik % 4’iiniin kullanildig1 bilinen bir gercektir. Jeotermal enerji
kaynaklarinin yerlerinin saptanmasit ¢ogu zaman zor ve pahali oldugundan bu
kaynaklardan tam olarak faydalanilamamaktadir. Bu nedenle boyle bir yontemin
gelecekte Tiirkiye’de olasi jeotermal sahalarin belirlenmesinde kullanilmasinin yararh
olacagi distiniilmektedir.

Anahtar Kelimeler: Jeotermal enerji, helyum izotoplari, indikatdr, yeraltisulari.
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Helium Isotopes in Groundwaters as an Indicator of
Geothermal Energy Potential

ABSTRACT: At the present time, it is a well known fact that fossil fuels cause an
increase in greenhouse gas concentrations in the atmosphere and thereby trigger our
climate to change. Besides, especially in the past few years there has been an increase
in oil prices therefore to decrease the dependence on fossil fuels mankind need
renewable energy resources more than ever. Due to these reasons, the interest in
geothermal energy has increased considerably. There are new studies to decrease the
exploration costs for geothermal areas by finding an indicator to point out the presence
of geothermal energy sources on the surface. One of these indicators is the *He/*He
ratio in groundwaters and there has been a study proving the validity of this method
which was published in Science magazine by Kennedy and van Soest in 2007. This
study was carried out in Basin and Range region located in western North America
and it has been emphasized that the local, high *He/ *“He anomalies superimposed on
the regional trend indicate enhanced hidden magmatic activity and/or deep fluid
production. The geothermal potential is high in areas that have experienced recent
mantle activity, e.g. volcanism, extension, hot spot migration, or transport of fluids
through fault-hosted, deep pathways. Earth’s mantle is an important reservoir for
volatiles like helium-3 (‘He) captured during planetary accretion and as a
consequence, the isotopic composition of helium is the most sensitive indicator of
mantle activity. In this study, the procedure of using helium isotopes in groundwaters
as an indicator of geothermal energy potential was examined in detail. It is known that
Turkey has a huge geothermal energy potential however only 4% of this potential is
used. The process of identifying geothermal areas is usually hard and can sometimes
be very expensive therefore these resources can only be exploited to an extent. Due to
this reason, we think that it will beneficial for Turkey if this method is used to
pinpoint probable geothermal areas in Turkey in the future.

Key Words: Geothermal energy, helium isotopes, indicators, groundwaters
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Dértyol (Hatay) Kiy1 Akiferinin Hidrojeokimyasal Ozellikleri
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OZET: Tirkiye'nin giineyinde Hatay ilinin kuzey sinmnda yer alan Dértyol
civarindaki c¢alisma alan1 tarimsal faaliyetler, gelisen sanayi ve artan niifusun
ihtiyaglar1 nedeniyle 6nemli miktarda suya ihtiya¢ duymaktadir. Bu nedenle tarimsal
arazi kullanimi, endiistriyel faaliyetler ve muhtemel deniz suyu girisimi tarafindan
tehdit edilen bu hassas sistemin korunmasi i¢in hidrojeolojik 6zelliklerin iyi bilinmesi
gerekmektedir. Bu amagla, Mart 2008’deki arazi ¢alismasi sirasinda 34 yeraltt ve 7
ylizey suyu Ornegi kuyulardan ve derelerden alinmistir. Sicaklik, pH, elektriksel
iletkenlik, toplam sertlik ve karbonat sertlikleri arazide olgiilmiistiir. Miimkiin olan
kuyularda yeraltisu seviyesi, derelerde ise debi Ol¢iimleri yapilmistir. Caligma alani
yakinlarinda Amanos daglar1 Dortyol kiyr ovasinin temelini olusturan Mesozoyik
kiregtagi ve serpantinitlerden olusmaktadir. Amanos Daglarindaki bu birimlerden
olusan Tersiyer ve Kuvaterner sedimanlari c¢alisma alanim1  Ortmektedir.
Yeraltisulariin hidrokimyasi, genellikle jeolojik ve antropojenik girdilerle karakterize
edilmektedir. Serpantinit ve kirectaslari Mg>* ve Ca®" derisimlerinin artisma sebep
olmaktadir. Yeraltisuyu kalitesinin kotiilesmesine sebep olan antropojenik etkiler
¢ogunlukla giibre kullanimindan kaynaklanmaktadir. Bolgede asir1 yeraltisuyu ¢ekimi
su tablasinin al¢almasina ve denizden tuzlu su girisimine sebep olabilecektir. Bu
caligma, kiyisal alanlarin genelinde ve galisma alaninda hidrojeolojik 6zelliklerin net
olarak anlasilmasinin 6nemini gostermektedir. Buna ragmen yeralt1 ve ylizey sularinin
uzun siireli olarak gozlenmesi ve bolgesel akiferin hidrolik &zelliklerinin detayli
olarak arastirilmasi gerekmektedir.

Anahtar Kelimeler: Hidrojeoloji, su kalitesi, tuzlu su girisimi, kiy1 akiferi, su
kaynaklar1 yonetimi.
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Hydrogeochemical Characteristics of Dértyol (Hatay)
Coastal Aquifer

ABSTRACT: The coastal study area nearby Dortyol, which is located in the South of
Turkey at the northern edge of the province Hatay, demands high water supply
because of agriculture as main land use, developing industry and infrastructure in
addition to a rising population. Thereby the knowledge of hydrogeological properties
is essential for protecting this sensitive system, which is threatened by agricultural
land use, industrial wastes and possible sea water intrusion. By this aim, during the
field work in March 2008 34 ground water and 7 surface water samples were taken
from wells and rivers. Temperature, pH, electrical conductivity, total and carbonate
hardness were measured in the study area; major anions and cations were analysed in
the laboratory. If possible ground water level measurements were done in wells and
discharge measurements were undertaken in the rivers. Adjacent to the investigation
area the Amanos Mountains are composed of serpentinites and limestones from
Mesozoic that build the impermeable basement of the coastal plain. Heterogenic
tertiary and quaternary sediments composed of rocks from the Amanos Mountain
formations cover the study area. Generally, the hydrochemistry of the ground water is
characterised by geological and anthropogenic input. Serpentinites and limestones
cause increased Mg”" and Ca’" concentrations. Anthropogenic input leads to
degradation of ground water quality, which is mainly caused to intensive use of
fertiliser. A ground water overexploitation could lead to a declining water table and
saltwater intrusion from the sea. This investigation enhances the understanding of the
hydrogeological characteristics in this special area and of forthcoming problems in
coastal areas in general. However, more emphasis and research needs to be directed to
the long-term observation of ground and surface water quality as well as the detailed
investigation of hydraulic characteristics of the local aquifer.

Key Words: Hydrogeology, water quality, saltwater intrusion, coastal aquifer, water
resources management.
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Bolluk G6lii (Cihanbeyli —-KONYA) Cevresindeki Sicak ve Mineralli
Sularin Hidrokimyasal Ozellikleri ve Hazne Kaya Sicakliklar

Ayla BOZDAG, Giiler GOCMEZ

Selguk Universitesi, Jeoloji Miihendisligi Boliimii, Kampiis, Konya, 42031, Tiirkiye
aayaz@selcuk.edu.tr gulergocmez@selcuk.edu.tr

OZET: inceleme alanm1 Konya ili Cihanbeyli ilgesinin yaklasgtk 10 km
giineydogusunda bulunan Bolluk Gélii ve cevresini icermektedir. inceleme alaninda
temelde, degisik boyutlarda bloklar iceren Ust Kretase yash Kogyaka formasyonu
bulunmaktadir. Bu birimin {izerine uyumsuz olarak Orta Miyosen-Alt Pliyosen yash
Insuyu formasyonu ve Ust Miyosen-Pliyosen yasl Cataltepe andezitleri gelmektedir.
Bu birimlerin iizerine ise Pliyo-Kuvaterner yasli, yanal-diisey gecisli Cihanbeyli ve
Tuz goli formasyonlar1 uyumsuz olarak gelirken Kuvaterner-Giincel yash
Travertenler tiim birimleri uyumsuz olarak ortmektedir. Bolgedeki sicak ve mineralli
sularin toplam mineralizasyonlar1 2156,7 mg/l - 4567,75 mg/1 arasinda, pH degerleri
6,1-7,8 arasinda, EC degerleri 2982-5532 uS/cm arasinda ve sicakliklart 20-49 °C
arasinda degigmektedir ve sular Ca-Mg-Na, SO4-HCO3-CI’lii su smifindadir. Sicak ve
mineralli sulardaki ana iyonlar birbirleriyle yiiksek pozitif korelasyon sunmakta olup
bu durum alanda ¢6ziinme tepkimelerinin egemen oldugunu gostermektedir. Ayrica
sular aragonit, kalsit, dolomit minerallerine doygunken, anhidrit, jips ve halit
minerallerine doygun degildir. Sicak ve mineralli sularin hazne kayacglarimi Kogyaka
formasyonuna ait kirikli, catlakli ve erime bosluklu kristalize kirectast bloklari,
kuvarsitlerin  catlakli seviyeleri ve Insuyu formasyonuna ait kiregtaslari
olusturmaktadir. Ortii kayaglarini Insuyu, Cihanbeyli ve Tuzgdlii formasyonlart
icerinde bulunan killi seviyeler olusturmaktadir. Cataltepe andezitleri ise jeotermal
sistemin 1s1 kaynagini olusturmaktadir. Alandaki ortii birimlerin kalinliginin az olmasi
hazne kaya sicakliginin diismesine neden olmaktadir. Yapilan karigtm modeline gore
sicak ve mineralli sular ile soguk su karisim oranlar1 yiiksek degerlerde olup % 72-92
arasindadir. Yiiksek karisim oranlarina ragmen yapilan tiim jeotermometre sonuglarina
gore alanda yaklagik 85 °C—110 °C’lik diisiik entalpili bir jeotermal haznenin oldugu
sOylenebilir.

Anahtar Kelimeler: Cihanbeyli, Sicak ve mineralli sular, Jeotermometre, Karigim
modeli
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Hydrogeochemical Properties and Reservoir Rock Temperatures of Hot
and Mineral Waters in Bolluk Lake Environments

ABSTRACT: The study area include Bolluk Lake and 1t’s surrounding which located
approximately 10 km southeast of Cihanbeyli town (Konya). In the area, Upper
Cretaceous aged Kogyaka formation, ophiolitic melange, containing blocks of
different size, forms the basement. Middle Miocene-Lower Pliocene aged Insuyu
formation and Upper Miocene- Pliocene aged Cataltepe Andesites unconformably
overlies the basement. Plio-Quaternary aged Cihanbeyli and Tuzgdlii formations
unconformably overlies these units and Quaternary aged travertines unconformably
overlay all units. The total mineralization of hot and mineral water in the region range
from 2156,7 mg/l to 4567,75 mg/1, pH values is between 6.1 to 7.8, EC values range
from 2982 to 5532 puS /cm and their temperatures range from 20 to 49 °C. Character
of hot and mineral waters is Ca-Mg-Na, SO,-HCOj3-Cl type. Major ions in the hot and
mineral waters have to offer each other a high positive correlation and this situation
shows that dissolution reactions are the dominant in the area. While hot and mineral
waters in the study area are saturated with respect to aragonite, calcite and dolomite
minerals, are undersaturated with anhydrite, gypsum and halite minerals. In the study
area, while crystalline limestone blocks with fracture, cracks and melting gaps and
fractured levels of quartzites belonging to the Kogyaka formation and limestones
belonging to the Insuyu formation form the reservoir rocks of hot and mineral water,
clayey levels in the Insuyu, Cihanbeyli and Tuzgélii formations form cover rocks. In
addition the Cataltepe andesites constitute the geothermal system's heat source. Cover
units in the area have less thickness, and this led to a decrease in the reservoir rock
temperature. According to mixing model, mixed rates of cold waters with hot and
mineral waters are high values, between 72 to 92 %. Despite the high mixing ratios,
according to all geothermometry results there is geothermal reservoir with low
enthalpy (approximately 85 © C-110 ° C) in the area

Key Words: Cihanbeyli, Hot and mineral waters, Geothermometry, Mixing model.
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Konya Kapal Havzasi ve Tuz Goéliinde Kirliligin Tespiti ve
Giderilmesi Projesinin Yeniden Okunmasi

Ahmet AYHAN, Ahmet GUZEL', Mustafa KUCUKODUK?, Giiler GOCMEZ’

'Celal Bayar Universitesi Rektorliigii, MANISA
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OZET: Ulkemizin énemli su ve tuz potansiyeline sahip olan Konya Kapali ve Tuz
GoOlii Havzalari, Anadolu yarimadasinin i¢ kesiminde oldukga genis bir alan1 kaplar.
Konya Kapali Havzasi’'nin giineyi ve batisi Paleozoyik yasli metamorfik birimler,
Kretase yash ofiyolitik kayaglar ve Tersiyer yaslt volkanitlerden olugsmus daglik bir
topografyaya sahiptir. Diger kisimlar diizdiir ve Neojen yashi gol cokellerinden
olusmustur. Tuz go6li havzasinda ise dogu sinir1 boyunca Sereflikoghisar-Aksaray
fay1 uzanir giineyinde Bozdaglar ile Karapinar civarindaki volkanik olusuklar yer alir.
Batisinda ise genis bir Neojen diizliigii uzanir.

Tuz golii suyunun en yaygin katyonlar: Na*', K™, Li"', Mg™, Ca™, Sr",
anyonlari ise Cl'", SO,%, HCO;™!, Br', daha az miktarlarda ise B, F' ve I'' dir. Suda
100 gr/lt den fazla sodyum, 200 gr/lt den fazla klor bulunmaktadir. Tuz goliiniin
coOkelleri kitasal evaporit niteligindedir. Tuz Golii’niin giineybatisinda yeralan Ters
akan ve Bolluk gollerinde Na,SO, ¢okelimi agirliktadir

Calismada 1980-1992 yillar1 arasi tuz tiretimi dikkate alinarak 2010 yilindaki
rezerv degisimi hesaplanmistir. 2010 yilinda rezervdeki degisme 17.000.000 ton
eksigiyle gerceklesecektir . Istatistiksel degerlendirmelere gére deterjan azot yag ve
gres organik madde, serbest kiikiirt, nitrat, floriir, fosfor ve civa gibi parametrelerin tuz
goliinde kirlenmeye yol actiklari sonucuna varilmistir. Agir metal analizlerinde kursun
¢inko demir kadmiyum arsenik ve bor gibi parametrelerin de goliin kirlenmesinde
onemli bir rol oynadiklari belirlenmistir. S6z konusu parametrelerin belirli bir
konsantrasyona ulagmalar1 halinde tuz golii bir daha geriye doniilmeyecek sekilde
kirletilmis olacagindan Konya’nin tiim evsel ve endiistriyel atiklarini aritmak amaci ile
acilen fiziksel ve kimyasal aritma tesislerinin kurulmasi gerekmektedir.

Anahtar Kelimeler: Tuz Golii, Konya Kapali Havzasi, Kirlilik, Konsantrasyon,
Evaporasyon
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The Read Again of Determining and Elimination the Contamination in
Konya Closed Basin and Salt Lake

ABSTRACT: The Closed Konya and Salt Lake basins which have and important
water and salt potential in Turkey occupy a wide area in the central part of Anatolia
peninsula. The southern and western parts of the Konya Closed Basin area surrounded
by a mountainous topography have Paleozoic metamorphic units and Cretaceous
ophiolite and Tertiary volcanis.Other sides of the basin are flat and comprise Neogene
lacustrine sediments. The Sereflikochisar-Aksaray fault extends through the eastern
boundary of the Salt Lake Basin.Vicinity of Bozdags and Karapinar are covered by
volcanic units at the south of this basin and the wide Neogene plain ocur at the west.

The most common cations of the salt lake are Na™', K*', Li"!, Mg, Ca™, Sr”?,
the anions are CI"', SO,%, HCO;", Br', and in minor amounts B, F' and I'' are
found. Sodium content of water is more than 100 gr/lt and chlorine content is more
than fazla 200 gr/lt .Salt Lake and surroundings are formed by continental evaporitic
sediments.In Tersakan and Bolluk lakes situated at SW of Salt Lake, Na,SO4 were
concentrated in huge amounts.

The study by taking the production made between the years of 1980 and 1992
as a base, the reserve change, in the year of 2010 has been evaluated. In that year
2010 the change in reserve of salt will be realized minus 17.000.000 tons. According
to the statistical evaluations the parameters causing the contamination are nitrogene,
oil, gres, organic matter, detergent,free, sulfur, nitrate, flour, phosphour and mercury.
Heavy metals like lead, zinc, iron, cadmium, arsenic and boron also contributes the
contamination of the salt Lake .When the concentrations of above-mentioned
parameters reach at a definite amount, no return to past will be realized and the lake
will die. It is cocluted, that physical and chemical waste water treatment plants must
be established immediately to save the Salt Lake.

Key Words: Salt Lake, Konya Closed Basin, Contamination, Consantration,
Evaporation
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Seydisehir (Konya) ilcesi igme suyu ihtiya¢c Aciginin Caltepe
Formasyonundan Karsilanma Calismalari

Harun OKSUZ, Hiirriyet GORGULU

Iller Bankas1 6. Bolge Miidiirliigii KONYA
oksuzharun42@gmail.com

OZET: Seydisehir Ilgesinin igmesuyu ihtiya¢ agigmin yeraltindan karsilanmasi
amactyla iller Bankas1 6. Bolge Miidiirliigiince Caltepe Mevkiinde Kambriyen yash
Caltepe Formasyonunda 4 adet sondaj ¢alismast yapilmustir. Yapilan sondaj
caligmalart sonucunda elde edilen veriler bu calismada degerlendirilmistir. Agilan
sondaj kuyularinin ii¢ tanesinden elde edilen debisi Q=150 1t/sn olan igmesuyunun
analiz sonuglar1 bu ¢alismada irdelenmistir.

Anahtar Kelimeler: Seydisehir, icmesuyu, Caltepe Formasyonu

Seydisehir (KONYA) district's necessity on drinking water compensation
from the Caltepe formation studies

ABSTRACT: Four drillings were conducted for finish Seydisehir district’s drinking
water necessity from the underground by Iller Bankas1 6. Bolge miidiirliigii in
Cambrian around caltepe formation with old c¢altepe. The results of drilling studies
were estimated. Q=150 1t/sn flow rated drinking water’s analysis results from opened
3 drilling well were examined in this study.

Key Words: Seydisehir, Drinking Water, Caltepe Formation
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Kivam Limitlerinin Tayini I¢in Alternatif Bir Deney Yontemi

Kamil KAYABALI

Ankara Universitesi Jeoloji Miihendisligi Boliimii, Tandogan, Ankara 06100
kayabali@eng.ankara.edu.tr

OZET: Kivam limitleri ince taneli zeminlerin énemli &zelliklerindendir. Plastisite
indeksi (PI) ince taneli zeminleri simiflamada ve baska miihendislik o6zellikleriyle
kargilagtirmada sik¢a kullanilmaktadir. Bunun igin likit limit (LL) ve plasitik limitin
(PL) saglikli bicimde tayin edilmesi gerekir. Bunlar kadar yaygin olmamakla birlikte
bazi zemin mihendisligi uygulamalarinda biiziilme limitine de (SL) gerek
duyulmaktadir. Literatiir arastirmast bu ii¢ kivam limitinin her birinin tayini i¢in
degisik yontemler denendigini; bu yontemlerdeki en 6nemli belirsizligin de operatdr
etkisi oldugunu gostermektedir. Bunlardan 6zellikle LL ve PL parametrelerinin ikisini
birden tayin edebilecek yontemler {izerine ¢cokca aragtirma yapilmis fakat tatmin edici
sonuclar almamamistir. Bu ¢alismanin amaci, bahsedilen ii¢ kivam limitini bir arada
yapabilecek yeni bir deney ydnteminin zemin mekaniginde bir deney standardi
olabilme potansiyelini incelemektir. Calismada kullanilan temel diizenek, alan orani
(hazne kesit alaninin malafa delik capma boliimii) 40 olan basit bir hazne ve
malafadan ibarettir. Metalurji miithendisliginden zemin mekanigine uyarlanan yontem
ters ekstriizyon olarak adlandirilir. Caligmada 120 ¢esit zemin kullanilmistir. Her bir
zemin iizerinde her biri onar tekrarli olmak iizere yedi ¢esit deney yapilmustir. Likit
limit i¢in Casagrande tas diisiirme yontemi ile koni batma ydntemi; plastik limit i¢in
iki degisik yuvarlama yontemi ve biiziilme limiti i¢in de civa ve parafin yontemleri
kullanilmig; LL, PL ve SL parametrelerinin her biri i¢in iki farkli deneyden elde edilen
genis bir veri seti elde edilmistir. Daha sonra her bir zemin iizerinde on degisik su
iceriginde ters ekstriizyon deneyi yapilarak her bir zemine ait ekstriizyon basinct — su
igerigi grafigi olusturulmustur. Deneyler farkli operatorler tarafindan yapilmigsa da,
bir ¢esit deneyin tamami tek operator tarafindan gerceklestirilmistir. Ters ekstriizyon
grafiklerinden her bir zemin igin likit limit, plastik limit ve biiziilme limitine karsilik
gelen ekstriizyon basinglari tayin edilerek histogramlar olusturulmus; LL, PL ve SL’ye
karsilik gelen spesifik ekstriizyon basinglart tayin edilmistir. Ters ekstriizyon
deneyinin bahsedilen ii¢ kivam limitini biiyiik bir dogrulukla tayin edebilen, operatdr
etkisinden bagimsiz, tekrarlanabilirligi ¢ok yiiksek, ekonomik bir deney ydntemi
oldugu ortaya konmus; ii¢ kivam limiti i¢in ekstriizyon basinci cinsinden yeni
tanimlamalar yapilmigtir.

Anahtar Kelimeler: Kivam limitleri, biiziilme limiti, likit limit, plastik limit,
ekstriizyon
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An Alternative Test Method to Determine the Consistency Limits

ABSTRACT: Consistency limits are considered to be important properties of fine
grained soils. In this regard, the plasticity index (PI) has been commonly used for
classification of soils as well as for making correlations with other engineering
properties of soils. For this, the liquid and plastic limits (LL and PL) need to be
carefully determined. Not as common as the previous two, the shrinkage limit has also
been utilized in some soil engineering applications. Literature review reveals that
various techniques have been tested for each of the three consistency limits, in which
the operator effect has been pointed out as the most prominent uncertainty. Although a
number of attempts have been made to device a single tool to determine LL and PL,
no notable success was gained. The aim of this study is to investigate the potential of a
new testing method as a standard test in soil mechanics to determine the
aforementioned three consistency limits. The major tool used for the investigation
includes a container and a rammer with the area ratio of 40 (that is, the cross sectional
area of the container divided by the cross sectional area of the die of rammer).
Adapted from the metallurgical engineering into soil mechanics, the method is termed
as the reverse extrusion technique. 120 types of soils were used in the investigation.
Seven types of soil mechanics tests were employed and each soil sample was tested
ten times for each kind of soil tests. Casagrande cup and fall cone methods were
employed to determine liquid limits while two different bead rolling methods were
utilized to determine plastic limits. For shrinkage limit, the mercury and paraffin
methods were tried. Eventually a broad data set were constituted for six consistency
tests. As for the reverse extrusion, soil samples were tested at ten different water
contents. An extrusion pressure versus water content graph was plotted for each soil
sample. It should be noted that although several operators were employed to conduct
consistency and extrusion tests, each kind of test on 120 soil samples was performed
by the same operator. Histograms were constituted for extrusion pressures
corresponding to LL, PL and SL of each soil sample and the specific extrusion
pressures corresponding to LL, PL and SL were determined. It was shown that the
reverse extrusion technique is capable of determining the LL, PL and SL with a great
degree of accuracy, free of operator effects, with great repeatability and economical.
New definitions were made for liquid limit, plastic limit and shrinkage limit upon the
extrusion pressures.

Key Words: Consistency limits, shrinkage limit, liquid limit, plastic limit, extrusion
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Mavi Tiinel Kuzeyinin Jeolojisi ve Mavi Tiinel-Bagbas1 Barajindaki
Enjeksiyon Calismalar

Sedat TEMUR, A. Ferhat BAYRAM, Siikrii Yavuz PINARKARA
S.U.Miih. Mim. Fak. Jeoloji Miihendisligi Boliimii, KONYA

fbayram@selcuk.edu.tr

OZET: Mavi Tiinel, Konya Ovasi Projesi (KOP) igerisinde yer alan en onemli
projelerden birisidir. Mavi tiinel sulama amaclh bir tlinel olmasina karsilik, ¢ikisa
kurulacak Hidroelektrik Santrali (HES) ile elektrik iiretimi de yapilacaktir.Bu
caligmada Mavi tiinelin ve yine projeye bagli olan Bagbasi Baraji’nin enjeksiyon
caligmalart ayrica tiinel ¢ikisi ve g¢evresinin jeolojisi incelenmistir. Bu kapsamda
yorenin genel jeolojisi, yapisal jeolojisi ve kisaca hidrojeolojisi hakkinda bilgi
verilmistir. Tiinelde; kontak ve konsolidasyon enjeksiyonlari incelenirken, baraj
kisminda ise perde, kapak ve dikis enjeksiyonlar1 incelenmistir. Inceleme alam
icerisinde 5 farkli birim gozlenmektedir. Caligma alanindaki en yash birim Kretase-
Paleosen yasli Alan formasyonudur. Formasyon bol eklemli, ¢ort yumrulu
kiregtaslarindan olusmaktadir. Alan formasyonunun iizerine uyumlu Ust Paleosen-
Orta Eosen yasli Beden formasyonu gelir. Formasyon killi kirectasi, kumtasi,
camurtasi ardigimindan olusan flisten meydana gelmistir. Beden formasyonu iizerine
tektonik dokanakla Orta-Ust Triyas yashi Kayabasi formasyonu gelir. Formasyonda
¢ort yumrulu kiregtasi, dolomitik kiregtaslari, oolitli tanetasi ve stromatolitli
baglamtas1 bulunmaktadir. Kayabasi formasyonu iizerine yine tektonik dokanak ile
Orta Triyas-Ust Kretase yaslh Dedemli formasyonu gelir. Dedemli Formasyonu yesil
renkli andezitik bilesimli tiif-tiifit, yer yer ¢ok siller halinde bazik volkanitler ve
seyrek olarak kiregtaglari icermektedir. Biitiin formasyonlarin iizerini ise Kuvarterner
yaslt Aliivyon uyumsuz olarak orter.

Mavi tiinel, Delme-Patlatma ve Makine ile tlinel agma metotlar1 olmak iizere iki
yontemle acilmaktadir. Mavi Tiinel’ in 15975 m lik kismu Tiinel agma makinesi
(TBM) ile 995 m’lik kismi ise Delme-Patlatma metodu ile agilmaktadir. Tiinel
desteklenmesi TBM ile agilacak kisimda segment kaplama, klasik metotla acilacak
kisimda ise beton kaplama seklinde yapilmaktadir.

Anahtar Kelimeler: Mavi tiinel, Enjeksiyon, Bagbasi Baraji
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Geology of Mavi Tunnel’s North and Mavi Tunnel-Bagbasi Dam
Injection Studies

ABSTRACT: Mavi Tunnel is one of the most important projects which take place in
KOP. Although Mavi Tunnel is a tunnel for irrigation, electric production will be done
by hydroelectric power plant. In this study, Mavi Tunnel-Bagbasi Dam injection
studies, the exit and environment of tunnel is investigated. In this context, brief
information is given about the general geology, structural geology and hydrogeology

of the region. In the dam curtain grouting, covering and stitching injections are
examined while contact and consolidation injections are examined in tunnel. Five
different units are observed in the study area. The oldest unit in the study area is
Cretaceous-Paleocene aged Alan formation. Formation is composed of abundant
articulated limestones with chert nodules. Upper Paleocene-Middle Eocene aged
Beden formation takes place on Alan formation conformably. Formation occurred
from flysch which is made from argillaceous limestone, sandstone, and mudstone.
Middle-Upper Triassic aged Kayabasi1 formation with tectonic contact takes place on
Beden formation. There are limestone with chert nodules, dolomitic limestone, oolitic
grainstone and stromatolitic bindstone in the formation. Dedemli formation with
tectonic contact which is Middle Triassic-Upper Cretaceous aged is placed on
Kayabas1 formation. Dedemli formation contains green colored andesitic tuff-tuffite,
basic volcanic and rarely limestone. Kuvaterner aged alluvium is overlie all
formations, unconformable. Mavi Tunnel is opened by two methods: Drilling, blasting
and tunnel boring machine. Mavi Tunnel’s 15975 m is opened by tunnel boring
machine (TBM) and 995 m is opened by drilling and blasting methods. Tunnel’s part
which is opened by TBM is supported by segment covering and the part which is
opened by classical method is supported by concrete covering.

Key Words: Mavi Tunnel, Injection, Bagbas1 Dam.
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Sinop (Kuzey Tiirkiye) ve Yakin Cevresinin Heyelan Duyarhiliginin
Belirlenmesinde Bulanik Cebirsel islemlerin Uygulanmasi

Avkut AKGUN', Seda CELLEK'
'Karadeniz Teknik Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Béliimil,
TRABZON
aykutakgun@gmail.com

OZET: Bu ¢alismanin amaci, bulanik mantik yaklasimmin, Sinop yoresi ve yakin
cevresinin heyelan duyarliliginin belirlenmesinde cografi bilgi sistemleri yardimiyla
kullanilmasi ve uygulanmasidir. Bu amagla, veriye tabanli (benzerlik orani) ve bilgiye
dayali (bulanik islemciler) iki model bir arada kullanilmistir. Bu modellere veri
saglamak amaciyla, inceleme alanina ait yamag egimi, yama¢ yonelimi, litoloji ve
arazi kullanimi olmak iizere dort veri seti kullanilmistir. Inceleme alaninda daha énce
olugsmus heyelan lokasyonlari, modellerin kurulmasinda ve elde edilen modellerin
dogrulanmasinda kullanilmistir. S6z konusu verilerin yardimiyla bulanik kiime iiyelik
degerleri hesaplanmis ve daha sonra bulanik cebirsel islemler elde edilen bulanik
kiime iiyelik derecelerine uygulanarak farkli heyelan duyarlilik haritalar1 {iretilmistir.
Son olarak, iiretilen heyelan duyarlilik haritalari, mevcut heyelan lokasyonlar ile
karsilagtirilarak kullanilan modellerin dogruluk performanslari degerlendirilmistir.

Anahtar Kelimeler: Heyelan, Sinop, Bulanik Kiime, Cografi Bilgi Sistemleri

Application of Fuzzy Algebraic Operations for Determination of
Landslide Susceptibility of the Sinop (North Turkey)
and its near vicinity

ABSTRACT: The purpose of this study is to apply and to use of fuzzy logic approach
to landslide susceptibility mapping in the Sinop and its near vicinity using a
geographic information system. For this aim, in the study, a data-derived model
(frequency ratio) and a knowledge-derived model (fuzzy operator) were combined.
To provide data to these models, four data set such as slope gradient, slope aspect,
lithology and land-cover of the study area were used. The occured landslide locations
were used for creating models and verifying them. Using the data and the identified
landslide, the fuzzy membership values were calculated, and then fuzzy algebraic
operators were applied to the fuzzy membership values for different landslide
susceptibility mapping. Finally, the produced map was verified by comparing with
existing landslide locations for calculating prediction accuracy.

Keywords: landslide, Sinop, fuzzy set, geographical information systems
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Spektral Karisim Analizlerinde Ultra-spektral Veri ile Hiperspektral
Veri Entegrasyonu

B. Taner San' ve M. Liitfi Siizen’

' Maden Tetkik ve Arama Genel Miidiirliigii, Uzaktan Algilama ve Cografi Bilgi Sistemleri
Koordinatorliigii, Universiteler Mahallesi Dumlupiar Bulvari No:139 06800 Cankaya /
Ankara — TURKIYE, tanersan@mta.gov.tr.

*Orta Dogu Teknik Universitesi, Jeoloji Mithendisligi Boliimii, Uzaktan Algilama ve Cografi
Bilgi Sistemleri Laboratuari, 06531, Ankara — TURKIYE,
suzen@metu.edu.tr.

OZET: Pasif uzaktan algilama, elektromanyetik spektrumun cisimler ile olan iliskisini
inceler. Bu iligki basit yansima degerleri ile agiklanamamaktadir ¢iinkii dogada birgok
madde saf halde bulunmamaktadir. Bunlar saf maddelerin karigimlarindan
olusmaktadirlar. Goriintii alimi sirasinda piksel boyutuna ve maddelerin karigim
iligkilerine bagli olarak incelenen alan farkli materyalleri ve dolayisiyla karigimlari
icermektedir. Bu c¢alisma, uzaktan algilama ile mineral ayrimi/tespiti ¢alismalarinda
mevcut spektral karigimdan, bu karigimi olusturan mineral gruplarinin bulunmasina
yonelik bir yaklasim sunmaktadir. Calismada ultra-spektral verileri (arazi
spektroradyometre verileri) ile bir hiperspektral veri olan EO-1 Hyperion goriintiisii
kullanilmis ylizey minerolojisinin dekompozisyon islemi bu iki verinin ve referans
XRD verilerinin kullanilmas: ile elde edilmistir. Test sahasi olarak Can’da
(Canakkale) bulunan ve agirlikli olarak kaolen ve diger kil minerallerini igeren agik
maden isletmesi secilmistir. Hyperion verisinin ugusa dik yonlii aydinlanma (CTI)
etkisi, ATCOR?2 algoritmasi ile atmosferik diizeltilmesi ve uygun bantlarin secilmesi
on islemleri yapilarak, Spektral A¢1 Haritalayicisi (SAM) yardimiyla siniflandirilmis
ve Kkarsilagtirma icin ug¢-liye kural goriintileri elde edilmistir. CTI diizeltmesi
uygulanmig ve uygulanmamis verilerden elde edilen sonuglarin ¢apraz korelasyon ile
performans degerlendirilmesi gerceklestirilmistir. Son olarak, spektral karigim analizi
(SMA) yapilarak sonuglar USGS spektral kiitiiphane verileriyle ve XRD sonuglariyla
kargilagtirilmigtir. Elde edilen sonuglar 1s181nda, ultra-spektral veri ile spektral karisimi
olusturan mineral ve mineral gruplarinin ortaya cikarilmast miimkiin olmaktadir.
Bununla birlikte, uygun atmosferik kosullar altinda ve bitki Ortiisiiniin elverdigi
alanlarda hiperspektral veri kullanilarak, spektral karigimi verilen bir yansima egrisine
karsilik gelen hedef alanlarin tespit edilmesi miimkiin olmaktadir.

Anahtar Kelimeler: spektrometre, hiperspektral uzaktan algilama, spektral karigim
analizi, EO-1 Hyperion
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Integration of Field Spectrometer and Hyperspectral Data in Spectral
Mixture Analysis

ABSTRACT: Passive remote sensing explores the interaction between
electromagnetic waves and target objects. This relation cannot be explained by a
simple resultant reflection/absorbtion value because most of the materials in the earth
are not observed in their pure states. The targets are generally observed as spatial and
spectral mixtures of pure materials. According to pixel size and mixture state of
materials, the interested area contains not only different materials but also their
mixtures. This study represents an approach to detect or discriminate mineral
assemblages using existent spectral mixtures for remote sensing studies. In the study,
decomposition process of surface mineralogy is obtained from ultra-spectral data
(field spectrometer) and EO-1 Hyperion (hyperspectral) data while XRD data is used
as reference. Test site at Can (Canakkale) contains mainly kaolinite and other type of
clay minerals in an open pit mine. The preprocessing, removal of cross track
illumination (CTI) effect of Hyperion data, atmospheric correction using ATCOR2
algorithm and bad band removal, is followed by Spectral Angle Mapper (SAM)
classification resulting in rule images used for comparison. In order to carry out the
evaluation, cross correlations are performed between before and after the CTI
correction for each endmember rule images. Finally, spectral mixture analysis (SMA)
is carried out and the resultant data are compared with the USGS spectral library data
and XRD results. According to obtained results, minerals and mineral groups that
constitute the spectral mixture from ultra-spectral data can be revealed with success. In
addition to that target areas of given spectral mixture can be detected under suitable
atmospheric conditions with sparse vegetation using hyperspectral data.

Key Words: spectrometer, hyperspectral remote sensing, spectral mixture analysis,
EO-1 Hyperion
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CBS ve Uzaktan Algilama Teknikleri ile Heyelan Duyarhhk
Haritalarimin Uretilmesi: Trabzon Ornegi (KD, Tiirkiye)

Ali YALCIN ', Selcuk REiS ?, Arif Cagdasoglu *, Tahsin Yomralioglu *

' Aksaray Universitesi, Jeoloji Miih. Béliimii, 68100, Aksaray
ayalcin@aksaray.edu.tr
2Aksaray Universitesi, Harita Miih. Béliimii, 68100, Aksaray
3[stanbul Teknik Universitesi, Geomatik Miih. Boliimii, 34469, istanbul

OZET: Son yillarda bircok arastirmaci tarafindan farkli yontemler kullanilarak
heyelan duyarlilik haritas1 ¢caligmalar1 yapilmaktadir. Bu yontemler arasinda, frekans
orani, analitik hiyerarsi yontemi, iki degiskenli ve ¢ok degiskenli istatistik yontemi,
lojistik regresyon, bulantk mantik, yapay sinir aglarn gibi farkli metotlar
bulunmaktadir. Bunun yani sira, litoloji, egim, baki, arazi ortiisii, yiikseklik, akarsuya
ve yola uzaklik, drenaj yogunlugu, siireksizliklere yakilik, sismik ozellikler gibi
bircok parametre de heyelan duyarlilik analiz caligmalarinda kullanilmaktadir. Bu
caligmada, frekans orani, analitik hiyerarsi yontemi, iki degiskenli ve ¢ok degiskenli
istatistik yontemi, lojistik regresyon yontemleri ile Cografi Bilgi Sistemleri (CBS) ve
Uzaktan Algilama (UA) teknikleri kullanilarak heyelan duyarlilik analizleri
yapilmigtir. Trabzon yoresinde heyelanlar sonucunda ¢ok biiyiik can ve mal kayiplari
meydana gelmektedir ve bu heyelan tehdidi de gerek jeolojik ve topografik gerekse
iklim kosullar1 sebebiyle siirekli olarak devam etmektedir. Heyelanlardan kaynaklanan
zararlarin en aza indirilmesi i¢in, heyelana duyarli alanlarin tespit edilerek buna gore
planlamalarin yapilmast gerekmektedir. Bu amacla bes farkli yontemle hazirlanan
heyelan duyarlilik haritalarinin degerlendirilmesi ve karsilagtirilmast yapilmistir.
Yapilan analizler sonucunda ¢ok degiskenli istatistik yontemine gore iiretilen heyelan
duyarlilik haritasinin diger yontemlere gore % 93.29’luk oranla daha yiiksek dogruluk
derecesine sahip oldugu ortaya konulmustur.

Anahtar Kelimeler: Heyelan, Frekans orani yontemi, Analitik hiyerarsi yontemi, Iki
ve ¢ok degiskenli istatistik yontemi, lojistik regresyon

Landslide Susceptibility Mapping Using GIS and Remote Sensing
Techniques: A Case Study from Trabzon (NE-Turkey)

ABSTRACT: Over the last few decades, many researchers have produced landslide
susceptibility maps using different techniques including the probability method
(frequency ratio), the analytical hierarchy process (AHP), bivariate, multivariate,
logistics regression, fuzzy logic and artificial neural network In addition, a number of
parameters such as lithology, slope, aspect, land cover, elevation, distance to stream,
drainage density, distance to lineament, seismicity, and distance to road are
recommended to analyse the mechanism of landslides. The aim of this study was to
evaluate the susceptibility of the occurrence of landslides in Trabzon province,
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situated in north east Turkey. This was achieved using the following five methods the
frequency ratio model, AHP, the statistical index (W7), weighting factor (Wf) methods,
and the logistics regression model, incorporating a Geographical Information System
(GIS) and remote sensing techniques. In Trabzon province there has been an
increasing occurrence of landslides triggered by rainfall. These landslides have
resulted in death, significant injury, damage to property and local infrastructure and
threat of further landslides continues. In order to reduce the effects of this
phenomenon, it is necessary to scientifically assess the area susceptible to landslide.
To achieve this, landslide susceptible areas were mapped the landslide occurrence
parameters were analysed using five different methods. The validation process showed
that the Wf method is better in prediction than the frequency ratio model, AHP, the
statistical index (W1i), and logistics regression model.

Keywords: Landslide, Frequency ratio model, Analytical hierarchy process, Bivariate
and multivariate statistic, Logistics regression model
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Integration of Geological datasets for Borate Exploration in
Qareaghaj-Mahneshan’s Zone in Northwest of Iran

Forogh Pakar

Geological Survey of Iran, Azadi SQ, Meraj St
f pakar@hotmail.com

ABSTRACT: The goal of this study was to create a map showing favorable areas for
Borate mineralization based on the distribution of 18 known Borate occurrences. The
datasets include geological maps, remote sensing, air born geophysical survey data, a
number of line feature such as geological, geophysical and remote sensing faults and
mineral occurrence data.The weight of evidence method is applied to occurrences of
borate deposit and for comparisons fuzzy method is also applied to it. The evidence is
divided to six factors: 1)Miocene Red formation 2) present northwest-southeast faults
4)proximity to Pleistocene conglomrate,5)Geophysics (Radiometry of Thorium
Potassium, Magnetic ,air born) 6)Topography Six maps have been combined using of
weight of evidence to predict Borate potential in this area. Weight of evidence
modeling is used the location of known occurrence for determine coefficients for each
predictor map. However there are two coefficient+ and w- for each predictor map.
Predictor maps are binary and w+, w- refer to those areas where predictor maps either
present or not present respectively. If a binary pattern is positively correlated with
deposits W+ is positive and contrast C= w+ - w- provide a measurement of strength of
this correlation. In the fuzzy method evidence is expressed in term of fuzzy
membership function, subjectively assigned by an expert for each predict map. Several
new areas of high potential are indicated by the model, although exploration follow-up
has not yet been carried out.
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Multiscale Analysis of Geomagnetic Data Using the Continuous
Wavelet Transform: A Case Study From Hoggar(Algeria)

Sid-Ali OUADFEUL', Leila ALIOUANE'? & Said El-Adj’

1Geophysics Department, FSTGAT, USTHB, Algeria
*Phyics Laboratory, FHC, UMBB, Algeria
SOQuadfeul@ymail.com

ABSTRACT: The main goal of the proposed work is to delineate structural
boundaries in a very complex geology environment using the spatial and statistical
properties of the potential field data. The analysis is performed using magnetic
anomaly of the total field data over In Ouzzal, an Archaean north-south elongated
block belonging to the Hoggar terrane mosaic (Algeria). This region is geologically
and geophysically very poorly known except some localized areas. The intrinsic
properties of high-frequency signals and the related causative sources are explored
thanks to 2-D Continuous Wavelet Transform and especially the Modulus Maxima
lines (WTMM). The obtained results, represented by spatial distribution of the
WTMM at each scale clearly show that the major magnetic singularities of the field
may be related to geological features. Comparison with the Euler’s deconvolution
solutions exhibits a very good correlation even though where geological structures are
known our method shows better resolution and accuracy. The proposed multiscale
method proves to be more powerful easy to use and versatile where classical methods
of potential field interpretation fail or are very constraining. However, work is still
ongoing to try to better and fully characterize the causative sources of the potential
fields.

Keywords: 2D continuous wavelet transform, geological boundaries, magnetic
anomaly field, scale, Euler deconvolution.
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Static Corrections Enhancement by Turning Ray Tomography

Nouredine DJARFOUR*, Jalal FERAHTIA", Kamel BADDARI" & Mourad
MANDER"™

“Laboratoire de physique de la Terre (LABOPHYT), Université de Boumerdes, Algérie,
“Entreprise nationale de géophysique (E.NA.GEO), Algérie.

*Corresponding author: djarfour n(@yahoo.fr

Abstract: This paper presents the use of turning-ray tomography to reconstruct the
velocity distribution in the weathered zone from the first arrival times of seismic
waves. This technique is a velocity-inversion approach, which uses turning-rays
(incident rays, continuously refracted direct rays) from any acquisition geometry to
find iteratively the velocity computations of the weathered zone between the source
and the receivers. This method does not require simplified assumptions such as a
constant velocity layered homogeneous model. The Turning Ray Tomography is very
efficient and allows velocity computations even in complex geological area. The
efficiency of this tomographic technique was tested on synthetic data and applied on
real seismic data from southern Algeria as a typical case study. The obtained results
show clearly an improvement in seismic section quality using the static corrections
calculated by turning-ray tomography when compared to one based on classical
method known as DRM.

Key Words: Tomography, seismic, turning ray, traveltime, velocity, weathered zone,
SIRT.
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A New Order Statistics Filter for Removal of Spike Noise From 2D-
Electrical Resistivity Imaging Data

Jalal FERAHTIA', Nouredine DJARFOUR', Kamel BADDARI' & Leila
ALLIOUANE!

! Laboratoire de physique de la terre (LABOPHYT), université M’Hamed Bougara, FHC,
35000 Boumerdes, Algeria
email : jalelferahtia@yahoo.fr

Abstract: Noise attenuation is probably on the top of geophysical data processing
concerns. In 2D electrical resistivity imaging data, noise can appear as random,
coherent and/or impulsive. This undesirable signal is the major source of error when
performing 2D electrical resistivity data inversion, particularly in the presence of noise
spikes. The popular Median (MED) filter is often applied to remove single spike.
However, when the signal is highly corrupted with successive spikes, median filter
performance is poor. This paper deal with the use of the Signal Dependent Rank
Ordered Mean (SD-ROM) filter for the detection and removal of noise spikes from
highly corrupted 2D electrical resistivity imaging (ERI) data. We implemented the
SD-ROM filter to reduce both random and near surface inhomogeneities (NSI). we
shows that the SD-ROM filter improves significantly the accuracy of inversion
process and provides good geological models.

Keywords: Electrical resistivity, noise spikes, inversion, median filter, SD-ROM
filter, 2D ERI.
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Reservoir Characterization by Well Logs Data Using the Continuous
Wavelet Transform Combined with Neural network

Leila ALIOUANE ¥ @, Sid-Ali OUADFEUL ® , Amar BOUDELLA ® & Said El-
Adj®

() Laboratory of earth’s Physics. Faculty of Hydrocarbons, FHC - UMBB, ALGERIA
@ Geophysics Department, FSTGAT, USTHB, ALGERIA
lil_aldz@yahoo.fr

ABSTRACT: Lithofacies classification is an important step in reservoir
characterization and petrophysical experts use usually well log data processed with
conventional methods and rocks core sampling analyzed in laboratory which is not
very economic. For that, the main objective of this work is to predict lithofacies from
well-logs data using the continuous wavelet transform (CWT) combined with the Self-
Organizing Map (SOM) neural network. The proposed technique is based on a self-
organizing map as a classifier with the estimated power law exponent as an input of
the five borehole measurements which are the natural gamma ray, the slowness of the
P wave, the bulk density, the neutron porosity and the photoelectric absorption
coefficient of two boreholes located in Algerian Sahara. Application on real data
shows the good correlation between the estimated Holder exponents and the derived
lithofacies from the conventional well log data interpretations, which allow the self-
organizing map to give more geological details. A comparison between the obtained
lithofacies using a self organizing map with the Holder exponents as an input and
another map based on the measured well-logs measurements as an input shows that
the proposed technique is a powerful well-logs data processing tool.

Key Words: Lithofacies, wavelet transform, Holder exponent, Neural Network,
reservoir characterization.

166



35.Y1l Jeoloji Sempozyumu 4-7 Ekim 2010 KONYA
35™ Anniversary Geology Symposium

Prof. Dr. Ahmet AYHAN, Prof. Dr. Yiiksel AYDIN ve Prof. Dr. Sedat TEMUR amsina 4-7 October 2010 KONYA
In Memory of Prof. Dr. Ahmet AYHAN, Prof. Dr. Yiiksel AYDIN and Prof. Dr. Sedat TEMUR

Cyclic Transgressive and Regressive Sequences during Cretaceous
Time, Northern Zelten Platform, Sirt Basin, Libya

Senusi M. Harsha

Department of Geophysics, Faculty of Science, AL-Fateh University, P.O.Box, 13379, Tripoli,
Libya
Email: sm_harsha@yahoo.com

ABSTRACT: Two marines Transgressive and regressive cycles are recognized during
the Cretaceous time, one is represented during Early Cretaceous, when the Sirt area
was still an arch. In this cycle, the sedimentation had only taken place on the line base
of the arch. The Jurassic sediments partially transgressed the arch but had their
depositional edge on the flank of the arch. The other cycle is represented after the
northern Tibesti-Sirt uplift collapsed in the beginning of the Early Upper Cretaceous
and during the Upper Cretaceous (Campanian) time. The Maestrichtian Sea
encroached from the North and further to design the first flooding surface in the area.
Thick of dark grey shale (Sirt Shale) followed by deposition of shallowing upward
regressive carbonate of the Kalash Formation were deposited in the troughs. The Sirt
shale acts as both a seal and source rocks for hydrocarbons trapped in the Cretaceous
reservoirs and underlying the Cambro-Ordovician Gargaf Sandstone. The Bahi-Gargaf
interval is principal reservoir representing the most important commercial gas bearing
interval in the area under study. The Upper Cretaceous formations are Bahi, Sirt, and
Kalash in ascending order. The top of the Kalash Limestone marks the Maestrichtian/
Danian boundary.
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GPR Prospecting Applied Archaeology, in Khaje Khezr- Ghobeh
Sabz Kerman- Iran

Sepideh Samimi Naminl, Ebrahim Shahin’ & Alireza Ameri’

"Expert Of Geophysics, Geological Survey & Mineral Exploration of Iran.
S Samimi58@yahoo.com
?Manager of Exploratin Support, Geological Survey & Mineral Exploration of Iran.
3Head of Geophysics Group, Geological Survey & Mineral Exploration of Iran.

ABSTRACT: One of the modern Geophysical studying procedure that is interested
by archaeologist is the method of Ground Penetration Radar (GPR). This is non-
destructive method of archaeological investigation and is a valuable asset to the
modern archaeological project. Ground Penetration Radar has the potential to yield
significant data about under ground anomalies. In this paper an archaeological site
situated in Khaje Khezr- Ghobeh Sabz- Kerman, is studied and some small but
interesting anomalies were discovered. According to local information the obtained
anomalies at the depth of 2 meter may related to ancient events like furnace and etc.

Key Words: Ground penetration radar, Geoarchaelogy anomaly, Surface filter
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Ground Stability Assessment Using Geophysics and Field
Observation Techniques

N. H. Al-Saigh' & Th. H. Al-Dabbagh’

'Dams and Water Resources Research Centre, Mosul University, Iraq.
? Dept. of Geology, Mosul University, Iraq.
E-mail: nabilalsaigh@yahoo.com

Abstract: A number of landslides have occurred along the eastern bank of Tigris river
to the south of Mosul dam at about 40km north of Mosul city and further sliding are
anticipated. Arc cracks have been developed along a road on the top of some of these
landslides, i.e. on the crown of these landslides. This type of cracks is considered as
reliable indications of slope instability. Inspection of ground stability is necessary to
assure suitability of the area for engineering and environmental applications. A
combination of measurements of cracks development with time and a seismic
refraction method, in a certain area, can provide a better knowledge of the future
behavior of the area in terms of its stability. In this reconnaissance study seismic
refraction method and continuous measurements of cracks displacement were
conducted to detect the stability of an area, located on the downstream side of Mosul
dam, and to establish its possible mechanisms of failure. The study shows that there
were two types of instability, fall and sliding, and these were due to the heavy rain fall,
springs and spillway operation.

Key words: Seismic refraction, cracks displacement, slide
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Mersin Ilinde Satisa Sunulan Bazi Meyve Aromal Mineralli Sularin
iz Element Bilesimleri ve Bunlarin Yénetmeliklerdeki Siir
Degerlerle Karsilastirilmasi

Can AKBULUT, Mehmet Ali KURT, Onur TIRYAKI, Musa ALPASLAN &
Ciineyt GULER

Mersin Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Béliimii, 33343 Ciftlikkdy,
Mersin
canakbulut@mersin.edu.tr

OZET: Bu calismada, Mersin ilinde satisa sunulan meyve aromali mineralli sularin
kalitesi ve bunlarin igilebilirlikleri aragtirilmistir. Bu amagla, ¢esitli satig noktalarindan
0,2 L’lik cam siselerde 16 ayr1 markaya ait ¢esitli aromali (¢ilek, elma, limon, visne,
seftali, vs.) toplam 89 adet mineralli su toplanmistir. Toplanan aromali mineralli su
orneklerinde bulunmasi muhtemel 17 iz elementin konsantrasyonlar1 ICP-MS ile
Olciilmiistiir. Elde edilen sonuglara gore, aromali mineralli sularda bulunan
elementlerin pg/L cinsinden konsantrasyon araligi: Al i¢in 0-313,9; As i¢in 0,3—
61,82; Ba i¢in 5,66-606; Cd i¢in 0-6,01; Co igin 0,12-13,32; Cr i¢in 0,94-37,56; Cu
icin 0—41,12; Fe i¢in 0-425,4; Mn i¢in 0-1024; Mo i¢in 0-17,25; Ni i¢in 0-213,7; Pb
i¢in 0-10,92; Sb i¢in 0—1,15; Ti i¢in 0-13,54; V icin 0-6,25; Zn i¢in 0—839,2 ve P icin
0-9244°tiir. Aliiminyum, ¢inko, kadmiyum, kursun, arsenik, krom, mangan, nikel,
bakir, antimon ve baryum elementlerinin bu aromali mineralli sulardaki
konsantrasyonlar1 Alkolsiiz igecekler Tebligi, Tiirk Gida Kodeksi Yonetmeligi ndeki
siir degerlerle karsilagtirilmigtir. Aromali mineralli sularda dlgiilen Ba, Cr, Cu, Mn,
Ni ve Sb elementlerinin konsantrasyonlar1 bu yonetmelikte belirtilen siir degerlerin
altinda bulunmustur. Buna karsin iki Ornekte aliiminyum ve ¢inko, bir Ornekte
kadmiyum ve kursun konsantrasyonlar1 belirtilen sinir degerleri agmigtir. 26 Ornekte
Olgiilen arsenik konsantrasyonu Tiirk Gida Kodeksi Yonetmeliginde belirtilen sinir
degerin yaklagik {i¢ kati, dort Ornekteki nikel konsantrasyonu ise yoOnetmelikte
belirtilen siir degerin yaklagik bes katindan daha fazladir. Sonug olarak, Mersin ilinde
satiga sunulan 16 ayr1 markaya ait farkli aromali toplam 89 adet mineralli suyun
cogundaki iz element bilesimleri yonetmeliklerdeki sinir degerlerin altinda kalirken;
bazi Orneklerde Al, As, Cd, Ni, Pb ve Zn elementlerinin bilesimleri ise sinir
degerlerini agsmaktadir. Tiiketimi giderek yayginlasan meyve aromali mineralli sularin
etiket bilgilerinde toksik metal igeriklerinin de yer almasi ve bu bilgilerin periyodik
olarak giincellenmesi tiiketici sagligini korumak agisindan bir gerekliliktir.

Anahtar Kelimeler: Maden suyu, Meyve aromasi, 1z element, Agir metal, ICP-MS,
Mersin.
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Trace Element Contents of Some Fruit Flavored Mineral Waters
Marketed in the Mersin Province and Their Comparison to the Guideline
Values in the Current Regulations

ABSTRACT: In this study, quality and drinkability of the fruit flavored mineral
waters marketed in the Mersin province were investigated. For this purpose, a total of
89 mineral waters sold in 0.2 L glass bottles that belong to 16 different brands with
various flavors (strawberry, apple, lemon, cherry, peach, etc.) were collected from
different sales outlets. In collected flavored mineral water samples, concentrations of
17 trace elements were analyzed by ICP-MS technique. According to results obtained,
minimum and maximum concentrations of the elements range between (in pg/L): 0—
313.9 for Al, 0.3-61.82 for As, 5.66—-606 for Ba, 0-6.01 for Cd, 0.12-13.32 for Co,
0.94-37.56 for Cr, 0—41.12 for Cu, 0-425.4 for Fe, 01024 for Mn, 0-17.25 for Mo,
0-213.7 for Ni, 0-10.92 for Pb, 0-1.15 for Sb, 0-13.54 for Ti, 0-6.25 for V, 0-839.2
for Zn and 0-9244 for P. Concentrations of aluminum, zinc, cadmium, lead, arsenic,
chromium, manganese, nickel, copper, antimony and barium elements in these
flavored mineral waters were compared with the limit values provided in the Soft
Drinks Bulletin of the Turkish Food Codex Regulation. Concentrations of Ba, Cr, Cu,
Mn, Ni and Sb elements measured in flavored mineral waters were all below the limits
specified in the regulation. In contrast, aluminum and zinc concentrations in two
samples and cadmium and lead concentrations in one sample have exceeded the limit
values. Measured As concentrations in 26 samples were more than three times and Ni
concentrations in four samples were more than five times the limits given in the
Turkish Food Codex Regulation. As a result, most of the trace elements in 89 flavored
mineral waters that belong to 16 different brands marketed in the Mersin province
were below the limits specified in the regulations; however, concentrations of Al, As,
Cd, Ni, Pb and Zn elements in some samples greatly exceeded the specified limits. As
fruit flavored mineral waters are gaining popularity, labels on their bottles should also
present the complete information related to their toxic trace element contents and this
information should be periodically updated to protect the consumer health.

Key Words: Mineral water, Fruit flavor, Trace element, Heavy metal, ICP-MS,
Mersin.
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Jeolojik Mirasimiz Kiremit Renkli Peribacalar1 (Erzurum/Narman)

A.Cem BiCEK!', Sadik SENER' & Nurdogan SERTEL?

! MTA Dogu Anadolu Bélge Miidiirliigii Posta kodu, 28—65300,Van
cembicek@yahoo.com, sadiksener@hotmail.com.tr
2 MTA Orta Anadolu Bolge Miidiirliigii Posta kodu, 42000,Konya
sertel@mta.gov.tr

OZET: Jeolojik mirasimiz olarak tanimlanmasi tarafimizca 6nerilen giizel bir rnek
Erzurum/Narman ilgesinde Kiremit Renkli Peribacalari’dir. Kiremit peribacalari,
bulundugu cografi konumun, gevresel biitiinlesmesiyle ayrica bu karasal olusumun
kaya tipi agisindan da olduk¢a zor doga sartlarin ayrisma ve asindirmasina duraylt
kalarak atmosferik ve dogal sartlar altinda kolayca bigimlendirilip dagilmaya karsi
kargiya olan bir tiirde (camurtagi) olmasi bakimindan tipik bir “jeosit” alani
sunmustur. Oldukga giiclii bir ayrigmaya karsi direncini gosteren en giizel Ornegi
camurtaslarinin iizerinde limit denge durumunda kalan kaya bloklaridir.

Anahtar Kelimeler: Kiremit peribacasi, Jeosit, Limit denge.
Geological Heritage Tile Color Chimneys (Erzurum / Narman)

ABSTRACT: Be defined by us as our geological heritage a good example of the
proposed Erzurum / Narman chimney brick rock color tile in the district. Tile fairy
chimneys, including geographic location, environmental also that all terrestrial rocks
type of formation in terms of nature very difficult conditions and corrosive
decomposition to remain stable and the natural atmospheric conditions under spread
easily formatted to be facing a type of (mudstone) in terms of being a typical "geosite"
field introduces. Indicating a strong resistance against separation of the most beautiful
examples on the limit state of equilibrium in the remaining blocks are mudstones.

Key Words: Chimney brick rock, Geosite, Limit equilibrium.
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Antik Donemde Anadolu ve Toros Madenciligi

Hasan Bahar', Kerim KOCAK®

''Selguk Universitesi, Edebiyat Fakiiltesi, Tarih. Bol., Konya
% Selcuk Universitesi, Mithendislik-Mimarlik Fakiiltesi, J eoloji Miih. Bél., Konya
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OZET: Cografi olarak dogu bati arasinda bir koprii gibi duran Anadolu’nun dogu bati
uygarliklarinin etkilesiminde biiylik rol oynadigi bilinen bir gercektir.  Ayrica
Anadolu, bu kiiltiirel etkilesimin yaninda daha bir¢ok konuda g¢evresinde ortaya ¢ikip
gelisen uygarliklara katkilarda bulunmustur. Bu katkilarin baslarinda gelen biri de
madenciliktir. Diinyada madenciligin dikkati ¢ekmeye basladigi Kalkolitik Cag
(M.0.5500-3000) yillarindan ¢ok once Neolitik Cag baslarinda (M.O.VIIL bin)
Diyarbakir Cayonii ve Aksaray Asikli ve Konya Catalhoylik’te bazi madenler
taninmaya ve kullanilmaya baglanmistir. Anadolu bu 6ncii roliiyle, diinya uygarliginin
besigi sayilan Mezopotamya uygarliginin olusup gelismesinde biiyiik bir paya sahiptir.
Mezopotamya’nin ilk yazili kaynaklar1 Anadolu’nun zengin maden yataklarini ima
eden kayitlara yer vermektedir. Nitekim Mezopotamyali tliccarlarin Anadolu’ya
maden ticareti i¢cin gelmeleri Anadolu’da tarihsel caglarin baglamasini saglayan en
onemli etkenlerin basinda gelir. Antik donemde Anadolu uygarliklarinin olusup
gelismesinde maden ve madenciligin ¢ok énemli bir yeri vardir, ancak glinlimiizde bu
konunun yeterince arastirildigi sdylenemez. Uzun yillardir tarih ve arkeolojisi lizerine
ylizey arastirmalar1 yapilan Konya ve karaman illerinin &zellikle giineyinde kalan
Toros daglik kesiminde antik yerlesmelerin biiyiik bir kesiminde madencilik yapildigi
yiizeyde bulunan maden posalarindan anlagilmaktadir. Diger taraftan, bolgede antik
doneme ait bulunan maden isgiligine ait galeriler, Toroslarin yogun bir madencilik
gecmisinin bize kalan izlerini yansitmaktadir. Anadolu madenciligi iizerine yapmis
oldugumuz yiizey arastirmalar1 derlenen posalarda toplam kimyasal analizler
gerceklestirilmistir; Kizilgeris (Dedemli,Hadim/KONYA), drneklerinde Pb, Zn, Cu,
Ag;  Uchoyuk (Aksehir, KONYA) orneklerinde Cu, Pb, Sn; Huyuk (Beysehir)
orneklerinde Cu Erengirit (Meram, KONYA) orneklerinde U, Tatkdy (Konya)
orneklerinde ise K, Rb, Zn’ca bir zenginlesme izlenmektedir.

Anahtar Kelimeler: Anadolu, Madencilik, Toros
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Anatolia and Taurus Mining in Antique Period

ABSTRACT: It is a known fact that Anatolia, standing as a bridge between the east-
west, has played a substantial role in the interaction of East and West civilization. In
addition to this cultural interaction, the Anatolia has also contributed to the
civilizations, raised and developed around, on many other issues. And mining is one
of those contributions. Some mines at Cayonii (Diyarbakir), Asikli (Aksaray),
Catalhoytlik (Konya) were recognised and used before the beginning of the Neolithic
age (B.C. 8000). This is long time ago from the mining in the world took attention in
the Chalcolithic age (B.C. 5500-3000). With its pioneering role, The Anatolia has
substantial contribution in the formation and development of the Mesopotamian
civilization, assumed as a cradle of World civilisation. The first written records of
Mesopotamia implies that the Anatolia has riched mineral deposits. Coming of
Mesopotamian Merchant to Anatolia for mining trade is thus one of the most
important factor, which leads to start historical eras in Anatolia. Mines and mining
had a very important role in the formation and development of Anatolian civilization
in ancient times, but it is dificult to say that this issue has been researched sufficiently.
Mine was extracted at the large part of the ancient settlements situated at the Taurus
mountains, particularly at the south of Konya and Karaman cities, as evidenced
existence of the mine residue on the surface. On the other hand, finding out of the
mining galleries from ancient period reflect us preserved traces of intensive historical
mining. Bulk chemical analyses were performed on the mine residues obtained by
surface research on Anatolian mining. The results show that Kizilgeris
(Dedemli,Hadim/KONY A) and Uchoyuk (Aksehir, KONYA) samples are enriched in
Pb, Zn, Cu, Ag and Cu, Pb, Sn, respectively. In contrary, Huyuk (Beysehir) and
Tatkoy (Konya) samples show enrichment in Cu and K, Rb, Zn, respectively. On the
other hand, Erengirit (Meram, KONYA) samples show only and remarkable U
enrichment.

Key words: Anatolia, Mining, Taurus
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Kiiresel Iklim Rejimi ve Tiirkiye’nin iklim Degisikligi Politikasi

ilke Orcen' & Sefer Orcen’

! Ankara Universitesi, Siyasal Bilgiler Fakiiltesi, Siyaset Bilimi ve Kamu Yo6netimi Boliimii,
Cemal Giirsel Bulvari, 06590 Cebeci/ANKARA
orcenilk@gmail.com

Yiiziincii Y1l Universitesi, Mithendislik - Mimarlik Fakiiltesi, Jeoloji Miihendisligi Boliimil,
Zeve Kampusii, 65080 VAN
sorcen@yyu.edu.tr

OZET: Yeryiiziinde yasami olanakli kilan en 6nemli etkenlerden biri olan dengeli
iklim kosullarinin, yasadigimiz yiizyil igerisinde insan etkinlikleri ile bozulmus oldugu
bilimsel ¢aligmalarla kanitlanmis bir gergektir. Sanayilesme, niifus artigi, kentlesmeye
bagli artan enerji tiiketimi ve ormansizlasma gibi nedenlerle bu bozulma daha da
belirgin hale gelmistir. iklim degisikligi, yalmzca canli yasam iizerindeki fiziksel
etkileriyle degil ayn1 zamanda ekonomik ve siyasal iligkilerde de baski yaratan dogal
afetler temelinde su, kirlilik, dogal kaynaklar ilgili ¢ok boyutlu kiiresel bir ¢evre
sorunu olarak diinya giindemindedir. iklim degisikligine etkileri bakimindan diinya
iilkelerinin sorumluluklar1 birbirlerinden farkli olsa sorunun ¢6ziimii kiiresel diizeyde
isbirligi gerektirmektedir. Bu ¢alismada kiiresel iklim degisikligi ile miicadelede igin
olusturulan uluslararas1 diizeydeki tiizel ve kurumsal diizenlemeler ele alinarak
Tiirkiye’nin bu kiiresel iklim rejimi igerisindeki yeri ve iklim politikasi
degerlendirilecektir.

Anahtar Kelimeler: Iklim degisikligi, Kiiresel iklim rejimi, Iklim politikast

ABSTRACT: It’s a fact that stable climate conditions which make the living
conditions possible on the earth have been corrupted by human activities. This
corruption burst with increasing energy consumption depending on industralization,
population growth, urbanization and deforestration. Climate change is on the worlds
agenda as an multi-faceted global environmental problem which has physical,
economical and political effects. Different countries has different responsibilities
about climate change but this global problem has to be solved with interantional
cooperation. In this study, it’s argue that legal and institutional arrangements which
are developed for struggle for climate change and Turkey’s climate change policy.

Key Words: Climate change, Global climate regime, Climate policy
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Environmental Effects of Drilling Wastes From Gachsaran
FORMATION, Mishan Formation, Aghajari Formation in
Southwest of Iran

Amin Amini', Mohammad Ebrahimi’, Narges Yasami’, Seyed Hedayatalah
Mousavi Motlagh®

'Young researcher club, Islamic Azad university Gachsaran branch, Gachsaran, Iran
?Zanjan University, Iran
amini_amin1980@yahoo.com

ABSTRACT: In the oil industry, drilling operation and oil production can effect on
the environment. These two processes are producers of abundant quantities of wastes.
It is necessary that we find these pollutions and know how these are produced. If we
discover these nuances we can decrease or delete all of the pollution agents. It is better
that we plan suitable and effective ways for decrease of environmental dangers before
than start of project operation. Unfortunately in many of the oil producer countries
there are many problems in relation whit wastes. Gachsaran, Mishan and Aghajari
Formations located in Fars group on Zagros zone in Iran. From geologic point of view,
Fars group trending northeast- southwest is generally composed of Cenozoic
sediments. Organic compositions and heavy metals have been studied in drilling
operation wastes samples of Gachsaran, Mishan and Aghajari formations. For study of
organic compositions in wastes samples of Gachsaran, Mishan, Aghajari formations
and emulsion sample have been used from gas chromatography technique.
Chromatograms of CH,CH, solvent, Gachsaran, Mishan and Aghajari samples have
drawn and compared whit each other. Organic compositions of attenuate samples of
them analyzed too and their result have studied that these are similar white previous
results.

For measurement of heavy metals in wastes samples have been used from ICP-AES
technique and their result have been studied. For Hg and As elements have been used
from atomic absorption whit hydride production system technique because these two
elements can produce. Hydride and whit this way we can increase the sensibility of the
measurements for Hg and As that usually there are in drilling wastes. Analytic results
of drilling operation wastes and various layer samples from Gachsaran, Mishan and
Aghajari formations and Karoon river water sample that is used for drilling operation
have showed that which of the heavy metal elements have allowable amounts and
which of them do not have. The effects of the Mercury and Arsenic elements in the
pollution of the environment have been studied separately.

Key Words: Iran, Gachsaran formation, Mishan formation, Aghajari formation,
Drilling operation wastes, Pollution
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Assessment of Pollution of Water Canals Crossing the Beni-Mellal
City (Morocco)

A. Barakat & M. El Baghdadi

Laboratoire Géoressources et Environnement, Faculté des Sciences et Techniques, Béni-
Mellal, Maroc
ahbarakat@yahoo.fr

ABSTRACT: The study area is the Beni-Mellal city located in foothills of central
High Atlas of Morocco. The Beni-Mellal city is the main town in the Tadla-Azilal
region. This city is known for its two water sources, Ain Asserdoune and Tamagnount,
which feed irrigation canals crossing the city. The waters of these canals have suffered
pollution from direct discharge of solid and liquid wastes by local residents. Our work
has estimated the pollution especially by heavy metals. The approach has combined
physical, chemical and bacteriological analysis of water and a geochemical study of
heavy metals in sediments collected in these water canals. The physical and chemical
analysis (temperature, pH, turbidity, oxidizability, electrical conductivity, TAC
determination of calcium, magnesium assay, permanganate oxidizability, analyzed for
nitrate, nitrite determination, ammonia determination, turbidity, and TH trace
elements) performed on all water samples collected in different canals show variations
in the parameters from sources to downstream. The bacteriological study, total
coliform and Escherichia Coli, carried out shows that the waters of canals studied are
infected. The determination of physical parameters, pH, electrical conductivity (EC),
magnetic susceptibility, organic matter (OM) and geochemical analysis of sediment
indicate contamination, especially in trace elements (Pb, Zn, Cu, Cd, Cr, Fe) that show
abnormally high levels.

Key Words: Beni-Mellal city, Water canals, Pollution, Physicochemical parameters,
Heavy metals
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Moéssbauer Spectroscopy of Lead-Polluted and Non-Polluted Soils in
Beni Mellal City (Morocco)

M. El Baghdadi', A. Barakat', M. Sajieddine’ & E. Agouriane’

! Laboratoire Géoressources et Environnement, Université Sultan My Slimane, Faculté des
Sciences et Techniques, B.P. 523 Béni Mellal 23000, Morocco.
mbagdadi@fstbm.ac.ma
? Laboratoire de Physique et Mécanique des Matériaux, Université Sultan My Slimane, Faculté
des Sciences et Techniques, B.P. 523 Béni Mellal 23000, Morocco.

ABSTRACT: Urban soil is subject to overpressure urbanization with several source
of pollution. We perform in this study, Mdssbauer spectroscopy for two soils to check
mineralogical content and the relation with lead content. Samples from two sites have
been used in this investigation, near road paved edge soil (A9) and agricultural soil
(A7) far from any source of pollution. Magnetic fractions were separated and
measured by Mossbauer spectroscopy and analyzed with ICP for lead content. The
sample A9 shows high content of Pb (265,39 ppm) and magnetic mineral have
spherule-like forms whereas the sample A7 shows low Pb content (46,40 ppm) and
octahedral and xenomorphic magnetic minerals. The spectrum observed in highly
polluted soil (A9) is composed of four sextets (S1, S2, S3, and S4) with corresponding
hyperfine field of 494, 449, 469 and 366 kOe respectively and two doublets D1 and
D2 inferred to weakly magnetic components. S1 sextet exhibits an isomer shift value
about 0,35 and correspond to Fe’” in a-Fe,O; (hematite) with relative abundance (RA)
about 39%. The magnetite is represented by octahedral Fe™" site (S2, RA: 20,3%) and
tetrahedral Fe’" site (S3, RA: 4,5%). The particularity of this sample is the appearance
of the sextet S4 with RA about 3,7% which can be attributed to the goethite. Spectra
contain also two doublet D1 and D2 subspectra which can be attributed to two
different behaviors: presence of paramagnetic iron silicate minerals or partly to the
abundance of superparamagnetic (effect associated to decrease of volume of particle)
iron (oxyhydr)-oxides. The spectrum of the sample A7 shows only three sextets (S1,
S2 and S3) with corresponding hyperfine field of 507, 451 and 490 kOe respectively
and two doublets D1 and D2. The hematite is represented with the same relative
abundance S1 (RA: 39%) but the magnetite is more abundant with the total
representation S2 and S3 about 46,2%. For more detail, scanning and transmission
electron microscopy linked with energy dispersive spectroscopy and X-ray diffraction
will be performed to these samples to determine all magnetic phases and further
substitutions that can occur during formation or deposition. Polluted and non-polluted
soils show different Mossbauer spectrum with different mineralogy. The adsorption of
metals by goethite plays a very important role, because it affects their mobility and
bioavailability and it is a very relevant topic for environmental studies. Some authors
report the incorporation of several metals like Ni, Zn, Pb, and Cu in goethite.

Key Words : Urban soil, Mdssbauer spectroscopy, Lead, Magnetic mineralogy
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The High Resolution of Sequence Stratigraphy of Asmari Formation
in The Gachsaran Area (Southwes)

Mazarei masood'*, Kangazian Abdolhossin? ,Maleki Sara®, Nasehi Ehsan’,
Farhadi Majid], Fazeli Amer4, Selmi Tahereh'

! Islamic Azad university - khurasgan branch(Esfahan),
? Islamic Azad university - khurasgan branch (Esfahan)
3 Islamic Azad university - behbahan branch
*Islamic Azad university - Khoram Abad
masoodmazarei@yahoo.com

ABSTRACT: Asmari Formation, consisting of thin and thick bedded limestones and
dolo-limestones (ca. 350 m thick), was examined in the Malaghon valley (15 km east
of Gachsaran/ Zagross zone-Iran). The succession is conformably laid on the Pabdeh
Formation and disconformably covered by the Gachsaran Formation. According to
microfossil study tow assemblage zones, offer to Oligocene (Ruplian-chutian), and a
barren zone, offer to early Miocene (achithnian), were recognized. Based on
microscopic study 19 microfacies, that occurred in the 6 facies belts of a homoclinal
ramp, were documented. Finally four 3" order, thirteen 4™ order, and some 5™ order
sequences were found out. The 3™ order sequences have a progradation trend toward
the topmost of the succession. The duration of the 4™ order and 5™ order sequences
(100 to 400 and 10 to 40 kyr respectively) shwoed the eccentric and oblique effects of
the Milancovitch frequency have been the main factors of the allocycel changing in
the basin in this area.

Key words: Asmari Formation, Sequence Stratigraphy, Oligo-Miocene
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A Revision of The Upper Cretaceous Lithostratigraphy in The NE of
Esfahan Area (Central Iran)

Sadri Mardavij', Kangazian Abdol Hossin

"Islamic Azad university —Khurasgan branch (Esfahan)
*[slamic Azad university — Khurasgan branch (Esfahan)
Mardavijs@gmail.com

ABSTRACT: For introducing and recognizing of the upper cretaceous
lithostratigrphy in the Chah-Rise area (74 km of the northeast of Esfahan- Central
Iran), in this study, and for comparing it with the previous introduced successions, in
this area and in the Kolah-Ghazi region (southeast of Isfahan-Central Iran), a complete
succession was examined. The succession (ca. 320 m thicknesses) composed of
terriginous and carbonate rocks. These rocks are located on the lower cretaceous
succession unconformably. The upper part of the sequence was omitted by tectonic
and erosion processes. Based on lithological characteristics 5 units were recognized,
composed of: 1)shale-sandy limestone, 2) limestone-marl limestone, 3)thin to thick
bedded limestone, 4)marl limestone-medium bedded limestone, and 5)medium to
thick bedded limestone. These units are more complete than the previous successions
because it is sufficiently far from the Qom-Zefreh great falt.

Key words: Upper Cretaceous , Lithostratigraphy, Central Iran, Tectonic
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Reconstruction of the Upper Permian Basin in the Western Part of
the Central Iran Zone: Based on the Sequence Stratigraphy

Nouradiny Marvaml, AKkbari Amirl, Kangazian Abdolhossein’

'Department of Geology, University of khorasgan branch, Esfahan, Iran,

Maryam.nouradiny@gmail.com

Abstract: The Permian/Triassic transitional succession, representing Hambast
(Dourashamian stage) and Shahreza Formations (Induan stage) is positioned within
the Julfa-Abadeh-Hambast structural Belt. The Upper Permian strata (Wuchiapingian
to the Changshingian) of the Asad Abad area is composed of three lithostratigraphic
units as the Abadeh Fm. and Hambast Fm. Field and microfacies studies on these
lithostratigraphic units reveal that the sedimentation had been occurred on a
homoclinal ramp platform (including inner, mid and outer ramp subenvironments),
representing partially lagoon to deep marine palacoenvironments. A single secend
order sequence including TST, HST and MFS is distinguished on the basis thickness
of layers variation & its trend in the field. The lower contact of the 2" sequence in the
Asad Abad is not exposed, whereas in the adjacent area, Shurjestan, the boundary is
known to be a relative and unconformity (SB2), identical to the upper contact. There
are three 3" sequence including TST, HST and MFS were distinguished, but a partly
of the later is belong to Upper Permian succession, so there is not coordination
between sequence boundary (SB) and lithological and chronological (P/T) boundary.

Key Words: Upper Permian, Changshingian Stage, Third Order Sequence, Central
Iran Zone
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Palynological Correlation of Late Cretaceous Sediments Between
Kopet- Dagh Basin (N.E. IRAN) and Marlborough Basin [ NEW
Zealand]

Mohsen Allameh,' Fatemeh Moradian?

" Department of Geology, Faculty of Sciences, Islamic Azad University, Mashhad branch,
L.R.Iran
? Department of Geology, Faculty of Sciences, Islamic Azad University, Mashhad branch,
I.R.Iran
e-mail: allameh.1345@yahoo.com

ABSTRACT: Kopet- Dagh is a tectonic unit in the North-East part of Iran in which
marine and detrital sediments were deposited and these sediments are 6000 m thick
and Jurassic to Oligocene in age. Cretaceous successions in Kopet- Dagh are perfect
and thickest in Iran. Due to tectonic movements (orogeny and epeirogeny), the
transgression and regression of Cretaceous sea were repeated in Kopet- Dagh basin
and the sedimentation in this area wasnot continuous. Abderaz Formation, Late
Turonian- Early Santonian is one of Kopet- Dagh basin Upper Cretaceous Formations.
Abderaz Formation is 607m thick and its lithology composed of bluish gray shales,
green marl shales and four bands of chalky limestones. Marlborough basin in Southern
New Zealand was exposed to main tectonic movements that resulted in the creation
and occurrence of numerous grabens through middle Cretaceous. This grabens are
filled with asuccession siliclastic sediments in upper Cretaceous. Upper Cretaceous
units of Marlborough basin are Paton and Herring Formations. Paton Formation, Early
Coniacian- Early Santonian consists of a monotonous succession of consolidated dark
green to gray, glauconitic, strongly burrowed, fine-grained to medium grained, silty
sandstone. and Herring Formation, Santonian- Campanian consists predominantly of
bioturbated, dark gray, iron-stained, carbonaceous, very fine sandy siltstone to
mudstone. The comparison of palynological data including same dinoflagellates genus
and species types, palynomaceral percentage, wood debris and Amorphous organic
matter (AOM) shows that sedimentation conditions of the Formations in both Kopet-
Dagh and Marlborough basins were similar. Fossil assemblages in Abderaz Formation
are as follows Conosphaeridium striatoconum + Cymososphaeridium benmorense
+Oligosphaeridium pulcherrimum+ Cyclonephelium compactum
+Exochosphaeridium phragmites +Odontochitina porifera+Isabelidinium
cretaceum~+Spirnferites ramosus which verification and comparison of this
assemblage indicates similar palynozonation with fossil assemblage of Paton and
Herring Formations in Marlborough basin. Conosphaeridium striatoconum Interval
Superzone covers Late Turonian-Early Santonian stratigraphic interval. This interval
is divided into three Interval zones, Chlamydophorella ambigua Interval Zone,
Cymososphaeridium benmorense Interval Zone, Cymososphaeridium abbreviatum
Interval Zone in Paton Formation. This Superzone in Abderaz Formation interval from
the FO of Conosphaeridium striatoconum to the FO of Odontochitina porifera. This
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three Interval Zones in Paton Formation don’t exist in Abderaz Formation.
Odontochitina porifera Interval Superzone Early Santonian-Early Campanian with
appearance of first Odontochitina porifera is divided to four Interval Zones,
Odontochitina porifera Interval zone, Isabelidinium cretaceum Interval zone ,Nelsonia
aceras Interval zone, Satyrodinium haumuriense Interval zone lies at Herring
Formation. Odontochitina porifera Interval Superzone at the end of Abderaz
Formation is recognized by two Interval Zones which are Isabelidinium cretaceum
Interval Zone, Odontochitina porifera Interval Zone . According to palynomorphic
evidence , fossil assemblage similarities and zonations and same sedimentation
conditions in Abderaz Formation and Paton ,Herring Formations, therefore Upper
Cretaceous successions of Kopet-Dagh basin, Late Turonian-Coniacian- Early
Santonian in North-East of Iran can be correlated with Upper Cretaceous units of
Marlborough basin in South of New Zealand.

Key words: Late Cretaceous, Kopet-Dagh, Marlborough, Palynological Data,
Palynozonation
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Analysis of Sedimentary Environment and Sequence stratigraphy of
Ilam Formation in Hosseinieh and Kushk Wells in Yadavaran Field

Marzieh Sadeh', Abdolhossein Kangazian®

! Islamic Azad University — Khorasgan Branch, Isfahan
Islamic Azad University — Khorasgan Branch , Isfahan
sadeh.m.arshad@gmail.com

Abstract: Ilam formation in Yadavaran field (Hoseinieh wells NO.2 & 3 and Kushk
well NO.2) of Abadan plain was studied in this investigation. The study of 310 cutting
thin sections yields 13 carbonate microfacies. Two of these microfacies have been
deposited in the mid ramp, eight in the outer ramp and four of them in the basin. The
kind and the arrange of them have shown that the depositional basin of llam formation
in this area has been a carbonate ramp. Sequence stratigraphy analysis led to
identification of one 3rd order sequence. Tow SBII boundaries separated it from the
lower and upper sequences. The sequence composes of a TST and a HST. A portion
of TST of upper sequence was referred to this formation too.

Keywords: Ramp, Microfacies, Sedimentary Environment, Ilam Formation,
Sequence Stratigraphy.
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Sequence stratigraphy of Lower Cretaceous deposits in the Margh
Area (Northeast of Esfahan)

B. Rafiei Moghadam'
"Islamic Azad University, Khurasghan Branch Department of Geology, Esfahan, Iran

Abstract: The sedimentary deposits of lower Cretaceous in Margh area at 65 km
Northeast of Esfahan with 620 m thickness are mainly of terrigenous and carbonate
sediments which are overlaying Jurassic (Lias) sediments after angular unconformity.
Petrographical studies indicate that these sediments may have been deposited on a
shallow carbonate platform ramp type and consist of 4 carbonate lithofacies (11
subfacies) & 3 terrigenous Microfacies interpreted as shallow setting . These
lithofacies indicate that they may have been deposited in open marine, barrier, lagoon
and tidal flat environmental conditions. Sequence stratigraphy analysis led to
identification of 2 third-order depositional sequence, bounded by type 2 & type 1
sequence boundaries. Vertical changes of Microfacies along with depth indicate that,
the Lower Cretaceous rocks in these areas were formed by upward cycles of
deposition in meter scales, which in overall formed a progressive big cycle in million
year scale. These rocks were formed in shallow sea water environment of
epicontinental platform around continental margins.

Key words: Lower Cretaceous, Carbonate Ramp, Sequence Stratigraphy.
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Review to the Global Palaeobiogeographic Distribution of the
Cenozoic Larger Foraminifera Recovered in Cyrenaica, Libya

Esam O. Abdulsamad

Earth Sciences Department, University of Garyounis, P. O. Box: 9480, Benghazi, Libya.
esam000@yahoo.com

ABSTRACT: This review summarises the available data on the global
palaecobiogeographic distribution of the Cenozoic larger foraminifera recovered in
Cyrenaica, NE Libya. The Cyrenaican fauna deserves particular attention because of
its location at the southern border of the Mediterranean, considering that during the
lower and middle Cenozoic there was a wide connection between the Indo-Pacific to
the East to the Caribbean regions to the West and thus, linking Atlantic and Pacific in
a circumglobal equatorial current flow. This allowed the distribution of larger
foraminifera in the Mediterranean Tethys, Indo-West Pacific and Americas which
became almost similar (cosmopolitan) at a generic level, whereas at a species level
they maintained different degrees of endemism. However, faunas from the northern
parts of Tethys (Pyrenees, Alps, Crimea, north-western Turkey and southern Iran) are
seemed to be different in composition during the Palacogene from those of the
southern border of the Tethys (North Africa), indicating that during much of the time
these areas were properly separated by a large non-neritic district able to develop
isolating mechanisms. In contrast, by the Early Neogene, there was a greater diversity
of larger foraminifera in the Indo-Pacific region than elsewhere and new genera and
species were incapable of reaching the Mediterranean or the Americas because of the
eastern closure of the Mediterranean Basin. Finally, the greater diversity and the
broader latitudinal distribution of larger foraminifera recorded in the Eocene and the
Miocene intervals indicate that warm climatic conditions prevailed in most of these
times, whereas the narrower distributional zone recorded in the Oligocene suggests a
connection with a cold and unstable Earth's climate.

Key Words: Palaeobiogeography, Cenozoic, Larger Foraminifera, Libya,
Mediterranean
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Eocene Transgressive Sea and the Palaeotopographic Controls on
the Facies Associations, North Esfahan, Central Iran

Mojmelli, M.', Arzani, N.?, Kankazian, A.}

! University of Islamic Azad, khurasgan, Esfahan, Iran
2Geology Department, University of Payame Noor, Esfahan, Iran
3 University of Islamic Azad, khurasgan, Esfahan, Iran
Ak _mojmeli@yahoo.coom

ABTRACT: After a major volcanic event, the Eocene see invaded the north Esfahan
(Central Iran) and deposited mixed carbonate-clastic-volcaniclastic sediments over a
subdued palaeotopography. The evidence of this transgression is well exposed in
northwest (Soh) to northeast (Zefreh) of Esfahan, where these sediments
unconformably deposited on Triassic and Cretaceous sediments. Shallow, warm
seawater conditions with their mixed sediment shoreline systems soon changed into a
purely active carbonate factory and a ramp platform with large foraminifer
communities. In order to investigate the sedimentary conditions, three separate
outcrops were studied in these areas. According to the field studies, 6 terrigenous
litofacies, which all have been formed in a braided river systems sporadically, were
recegnoized. Based on the microscopic study, 5 hybrid and 13 carbonate microfacies
were documented all of which have been deposited in inner and middle parts of a
carbonate ramp. A complete 3" order depositional sequence, consist of FSST, LST,
TST, and HST system tracts in the west and a TST and HST system tracts, in the east
represent the depositional packages in the study area, which is comparable with other
parts of central Iran and represent depositional conditions during Eocene in these the
back arc basins.

Key words: Eocene, Mixed Shorelines, Palacotopography, Central Iran
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Saroz Korfezi’nin Giincel Sualti Morfolojisi ve Cokel Dagilim

Mustafa ERYILMAZ & Fulya YUCESOY ERYILMAZ

Mersin Universitesi, Miihendislik Fakiiltesi, Jeoloji Miih. Béliimii, Ciftlikkdy Kampusu,
TR-33343, Mezitli-Mersin, Turkey
meryilmaz@mersin.edu.tr

OZET: Saroz Korfezi, Ege Denizi’nin énemli korfezlerinden biridir. Doguda Biiyiik
Kemikli Burnu, batida Boztepe Burnu arasinda kalan deniz alanim1 kapsar. Korfez
asimetrik tekne seklindedir. En derin noktasi 695m ve ortalama derinligi 350 m'dir.
Korfezde biiyiik olgiide blok faylanma egemendir. Ege’nin en derin alanlarindan
biridir. Bu derinlik bdlgenin fayli yapisindan kaynaklanmaktadir.

Saroz Korfezi’nin yiizey akintilari Ege Denizi genel akinti sistemi ile uyumludur.
Korfeze dogudan giren ve kiyiya paralel, batiya dogru devam eden akinti sisteminin
yapist genellikle degismemekte ancak mevsimlere ve meteorolojik sartlara bagl
olarak siirati degisebilmektedir (akint1 siirati 4,5-26 cm/sn).

Bu ¢aligmada, 446 adet ¢okel 6rnegi kullanilarak Saroz Korfezi’nin 1:50.000 dlgekli,
cokel dagilim haritasi hazirlanmstir.

Saroz Korfezi dip g¢okelleri, yerel akintilar, dalgalar, kara topografyasi, denizalti
morfolojisi, batimetri, kiy1 sekilleri, riizgar ve derelerin denize tasidigt maddelerin
etkisi altindadir. Yamag¢ egimi 10°°den fazla olan bolgeler ile selfin ani egimle
derinlere dogru indigi kita yamacinda ¢okel birikimi olmamakta yada ¢ok incedir.
Saroz Korfezi’nin ¢okelleri cogunlukla litojenik kokenlidir. Genellikle kaba taneli ve
kirintili kohezyonsuz materyal yiiksek enerjili kiy1 kesiminde bulunurken; derin ve
kiyidan uzak bolgelerde kohezyonlu materyal birikir.

Saroz Korfezi’'nde hakim birimler; kaya, cakilli, kumlu, siltli, camurlu ve killi
birimlerdir. Ancak bu birimlerden cakil, kumlu cakil ve ¢akilli ¢camurlu kum kiyida
¢ok sinirli alanlarda (<5 m den sig) ince bant seklinde yer aldigi igin haritada
gosterimi miimkiin olmamigtir. Kumlu birimler (20-150 m. aras1) kum, ¢akilli camurlu
kum, camurlu kum, killi kum ve siltli kumdur. Bu birimler haritada kum alan igine
dahil edilmistir. Siltli birimler ise, silt, kumlu siltten olusur. Camur birimi ise; ¢amur,
cakilli camur ve kumlu ¢amur olarak goriiliir ve genellikle 200 m’den derin alanlarda
yayilim gosterir. Kil tek basina ¢ok sinirli alanlarda goriilmesine ragmen killi kum,
killi silt ve siltli kil ¢alisma bolgesinde bulunmaktadir. Siltli kil birimi 150-650 metre
derinlikler arasinda yer alir. Bélgede biyojenik materyal su derinliginin fazla olmadig,
kiyiya yakin deniz alanlarinda gériilmektedir.

Anahtar Kelimeler: Saroz Korfezi, ¢okel dagilimi, batimetri, sualtt morfolojisi
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Recent Underwater Morphology and Sediment Distribution of Saroz Gulf

ABSTRACT: Saroz Bay is limited by the Boztepe Cape with Biiyiik Kemikli Cape.
Saroz Bay has mean 350 m depth and maximum depth is 695 m. This is one of the
deepest areas of the Aegean Sea. In depth features of this general structure of the
region. Biylik extent faulted block faulting is dominant. Gulf in the form of an
asymmetric trough.

Surface water currents are harmonious surface water current of the Aegean Sea in this
bay. This water current speed is 4,5-26,0 cm/sn. According to seasons, the structure of
water current systems does not change, but current speed changes.

Studying samples were taken out from Saroz Bay bottom. 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 1:50.000 scales was prepared by making a general correlation between all grain size
data. This study, 446 samples of sediments were used.

Recent sediment distribution of Saroz Bay is affected by current system, bathymetry,
under water morphology, mainland topography. Fine grain materials are not
accumulate in high wave energy and high current speed, generally coarse materials
accumulate in this area.

Recent of sediment distribution of Saroz Bay consist of five kind fundamental
sediment materials, which these rock, gravely, sandy, silty, mudy and clayey
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 consist of
mud, gravelly mud and gravelly sandy mud. Clay materials take place in area, but
these materials are seen very limited sea area. Generally these materials had been seen
silty clay form. Generally, in this region grain size distribution is transitive coarse size
towards fine size and is seen on parallel zones according coast.

Gravel and sandy gravel material take place in shallow sea area up to 5 meters.
Especially, block rock is seen at high slopes coasts towards sea area on sea bottom.
This rocky is layer limestone. Gravel materials are seen very limited area. Sandy
materials take place 20-150 meters depth. Silty and muddy materials take place on 60-
600 meters depth in sea bottom. But, clayey materials are observed between 150 and
650 m depth. Biogenic material, are seen close to shore in shallow water areas.

Keywords: Saroz Bay, sediment distrubition, bathymetry, underwater morphology
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Balikesir Bolgesi Bentonit Olusumlarinin Mineralojik-Jeokimyasal
Ozellikleri ve Bentonitlesme Sirasindaki Element Mobilizasyonlari

Fazh COBAN & Gokhan BUYUKKAHRAMAN

Balikesir Universitesi, Jeoloji Miihendisligi Boliimii, 10145 Cagis/Balikesir/Tiirkiye
gokhanb@balikesir.edu.tr

OZET: Balikesir bolgesinde Miyosen yash volkanik iiriinler (andezit, dasit, riyolit
lavlart ve bunlarin piroklastikleri) ile iliskili ¢esitli bentonit olusumlart bulunmaktadir.
Bu ¢alismada; yerinde (in-situ) ve hidrotermal alterasyon yoluyla olusan Yenikoy,
Derekdy, Kargin ve Cekirdekli (Bigadi¢) kdoyleri civarinda bulunan bentonit
olusumlarimin jeolojik, mineralojik-jeokimyasal incelemesi yapilarak, ana, eser ve
nadir toprak elementlerinin (REE) bentonitlesme esnasindaki davraniglari
(mobilizasyonu) incelenmistir. Bentonit olusumlarindan ve iliskili kayalardan alinan
toplam 50 adet 6rnek iizerinde, optik mikroskop, X-1sinlar1 Difraksiyonu (tiim kayac,
kil fraksiyonu), Taramali Elektron Mikroskop (SEM) ve kimyasal analiz incelemeleri
gergeklestirilmistir.  Mineralojik acidan; tiim olusumlarda hakim kil minerali
montmorillonittir. Bunun yaninda bentonitlerin bilesimine giren kil digi mineraller;
dolomit, kristobalit, feldspat ve kuvarstir. Jeokimyasal olarak; bentonit olusumlarinin
ana kayalar1 olan tiiflere gore yapilan normalize edilmis kondrit diyagramlari, tim
olusumlarin alkali major oksitlerce fakirlestigini; buna karsin MgO ve CaO yoniinden
zenginlestigine isaret etmektedir. Diger major oksitler hemen hemen ana kaya
bilesimiyle paralellik gostermektedir. Orneklerdeki TiO, ve H,O igeriginin yiiksekligi
de dikkat ¢cekmektedir. Eser element kondritlerine gore ise; bentonit olusumlarinin
timiinde asir1 bir Rb, kismen de Cs kaybi gozlenirken; Nb, Ta, Sr, Zr, Hf, Ga
elementleri zenginlesmistir. Ozellikle Y’nin Derekdy bentonitlerinde tiiketilmis
oldugu gozlenmektedir. Nadir toprak elementleri bakimindan Derekdy bentonitleri
oldukga fakirlesme gosterirken; Cekirdekli bentonit olusumlar1 6zellikle agir nadir
toprak elementlerince (HREE) kayba ugramistir. Sonug olarak Balikesir ve civarindaki
calisma konusu bentonit olusumlarinin bazilarmin in-situ, bazilarinin ise tiiflerden
hidrotermal alterasyon yoluyla meydana geldikleri ve bu kokensel farkliliklarin,
olusumlarin element mobilizasyonlari iizerine etkileri ortaya ¢ikartilmistir.

Anahtar Kelimeler: Bentonit, In-situ, Hidrotermal alterasyon, Montmorillonit,
Balikesir
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Mineralogical-Geochemical Features of Balikesir Region Bentonite
Occurrences and Their Element Mobilizations During Bentonitization

ABSTRACT: Various bentonite occurrences associated with Miocene aged volcanic
successions (andesite, dacite, rhyolite, lava and their pyroclastics) are found in
Balikesir region. In this study; geological, mineralogical-geochemical investigations
of bentonite occurrences being formed with in-situ and hydrothermal alteration,
existing near Yenikdy, Derekdy, Kargin and Cekirdekli villages were performed and
major, trace and rare earth elements (REE) behaviours (mobilizations) were studied.
On fifty samples collected from bentonite occurrences and related rocks, optical
microscopy, X-ray Diffraction (whole rock, clay fraction), Scanning Electron
Microscopy (SEM) and chemical analysis investigations were performed.
Mineralogically, dominant clay mineral is montmorillonite in all occurrences. Beside,
minerals other than clay which are found in composition of bentonite are dolomite,
cristobalite, feldspar and quartz. Geochemically, normalized-condrite diagrams
according to tuffs that are parent rocks of bentonite occurrences point out that all
occurrences got poor by alkali major oxides; on the other hand, got rich by MgO and
Ca0O. Other major oxides almost show parallelism with parent rock composition.
Excess of TiO, and H,O contents in the samples is considerable. According to trace
element condrites; while extreme loss of Rb and partly loss of Cs are observed in all
bentonite occurrences, Nb, Ta, Sr, Zr, Hf and Ga elements got rich. Especially, Y was
depleted in Derekdy bentonites. From the point of rare earth elements, Derekdy
bentonites fairly reveal poverty, while Cekirdekli bentonite occurrences were exposed
to loss by heavy rare earth elements (HREE). Consequently, it was determined that
some of study area bentonite occurrences in Balikesir and its vicinity were formed by
in-situ and some were formed by hydrothermal alteration from tuffs. These genetically
variations effect the element mobilizations of occurrences.

Key Words: Bentonite, In-situ, Hydrothermal alteration, Montmorillonite, Balikesir
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Petrology of North Ab-Pouneh Village Green Stones, West Isfahan

Ali khan Nasr Esfahani', Zahra Nasr Esfahani’

1Petrology department, Islamic Azad University, Khoresgan Branch,Iran,
nasr@khuisf.ac.ir
“Member of young researches club, Islamic Azad University, Khoresgan Branch,Iran

ABSTRACT: The study area is located in west of Isfahan, Shagrekord-Dehsard
terrane. This area is the part of Sanandaj - Sirjan structural Zone. Green stone outcrop
contain of green schist and amphibolite rocks. These rocks metamorphed in green
schist facies and have Triassic to Jurassic age.

Aim of this article is Petrology and geochemical Features to determine the Origin and
tectonic environment of green stone. Detail field observations and petrography study
of 68 and 42 thin sections, 22 samples were selected and analyzed by XRF and ICP-
Ms methods. We selected unalteration of samples for geochemical study and
environment analyzed. Green stone is composition ranges from mica schist to
amphibolites in the field. This detected mafic volcanic primary structures. This is
mainly composed of plagioclase, amphibole, quartz, opaque, epidote and chlorite and
indicated green schist facies regional metamorphic paragenesis. These are andesitic
basalt to basalt composition with sub alkaline and tholeiitic trend. In the REE and
Trace elements Spider diagrams, these similar to MORB and adapted with E-MORB.
These results indicated that green stone generated back arc basin volcanic subduction
environment. Green stone in Sahrekord - Dehsard terrane shows remnants of Neo-
Tethyan Oceanic lithosphere with back arc basin environment that was subducted and
uplifted to the surface. During the late Triassic- early Jurassic a new spreading ridge,
the second Neo-Tethys, was created to separate the Shahrekord-Dehsard Terrane from
Afro- Arabian plate and developed back arc basin. The final collision between the
Arabian plate and central Iran micro continent occurred in the Neogene.
Simultaneously, the second Neo-Tethys spreading and primary Neo-Tethys closing
occurred in the upper Miocene and next.

Key Words: Green stone, Petrology, Sanandaj- Sirjan, Iran
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The Comparison of Kashmar and South of Bardaskan Granitoeed
Masses

Mohammad Ebrahim & Fazel Valipour

Department of Geology, Faculty of Sciences, Islamic Azad University, Mashhad Branch, Iran
Dr.E.Valipour@yahoo.com

ABSTRACT: Bardskan’s granitoeed masses are located at 35 to 120 km distance
from south of this city and Kashmar masses are at 6 km north of Kashmar city. From
view of geology, this mass belongs to centeral Iran, Precomberian, Silurian and
Devonianin in age. In Bardaskan area, these masses are stocks in shape such as
Dehzaman, Robat and Chah Paliz masses, which are surrounded by metamorphic
rocks. These masses have been form as a result of Nay-Band Fault activity. Kashmar
Granite are more wide expansion than Bardaskan granite. Based on microscopic study,
deffrent texture havebeen identified, such as Graphic, Mermikite, Granular, Pertit and
Antipertite. In view of magmatism, the both granite are Calk Alkaline, but,
Bardaskan’s granite is Meta Alumina and Kashmar granite is Per Alumina. In
Bardaskan granite, zinolite that made of amphibolites is noticeable. The earlier one
belongs to are type I, but Kashmar granite belongs to type S. Tectonically, Bardaskan
mass is a volcanic arc type, and Kashmar mass is a continenet collision type.

Key Words: Granite, Kashmar, Bardaskan, Iran

199



35.Y1l Jeoloji Sempozyumu 4-7 Ekim 2010 KONYA
35™ Anniversary Geology Symposium

Prof. Dr. Ahmet AYHAN, Prof. Dr. Yiiksel AYDIN ve Prof. Dr. Sedat TEMUR amsina 4-7 October 2010 KONYA
In Memory of Prof. Dr. Ahmet AYHAN, Prof. Dr. Yiiksel AYDIN and Prof. Dr. Sedat TEMUR

Soma (Manisa, Bati Anadolu) Yoresindeki Carpisma Sonrasi
Tiirkali Granitik Pliitonundan Intriizyon iliskili Pb-Cu (+ Mo-Au)
Cevherlesmeleri I¢in Bir Kayit: - Onciil Sonuclar -

M.Selman AYDOGAN', Hakan COBAN? & Zafer GURLER?®

"Balikesir Universitesi, Jeoloji Mithendisligi Boliimii, 10145 Balikesir
selmanbaklan@hotmail.com
2Siileyman Demirel Universitesi, Jeoloji Miihendisligi Boliimii, 32260 Isparta
3Balikesir Universitesi, Jeoloji Mithendisligi Boliimii Ogrencisi, 10145 Balikesir

OZET: Carpisma sonrasi granitik intriizyonlardan birisi olan Soma (Manisa)
yoresindeki Tiirkali granitik pliitonu polimetalik cevherlesmeler ve mafik dayk
kiimeleri ile iligkili olup 6zel bir ilgiye sahiptir. Pliiton, bdlgenin kuzey kesiminde
gozlenen ve Triyas yasli Karakaya Kompleksi igerisinde intriizyon yapan kiigiik
(~2x2km) bir kiitledir. Mineralojik olarak pliiton, K-feldspat, plajiyoklas, kuvars,
biyotit ve hornblend ile aksesuar oranda titanit ve manyetit minerallerinden olusur,
ancak mafik mikrograniiler anklav i¢cermez. Kimyasal olarak sub-alkalin karakterli
olup, yiiksek-K, kalk-alkalin serilerine aittir ve I-tipi granitlerin 6zelliklerini sunar.
Pliton aym1 zamanda bilesimsel olarak granit-granodiyorit bilesimlidir. Tirkali
Pliitonu’nun dis kontagindan hornfelsler foliasyonlu olmayip/ince-taneli, masiftir veya
kompozisyon olarak konkoidal kirilmalari ile banthi bir yapiya sahiptir. Hornfelsler,
kuvars + feldspat + biyotit ve opak minerallerden meydana gelmektedir ve ince taneli
bir kayaci yansitir (6r: kumtasi). Tiirkali Pliitonu KD-gidisli mafik (lamprofir) dayk
kiimelerinin yanisira aplit/pegmatit dayklari ve bircok kuvars damarlar1 tarafindan
kesilmis olmasi ile karakteristiktir. Tirkali Pliitonu’nu kesen lamprofirik dayklar 100
m. uzunlugunda ve yaklasik 35 cm genisligindedir. Yonelimleri bolgedeki ana fay
zonlarina paralellik sunar. Mafik dayklar amfibol (hornblend), plajiyoklas, biyotit ve
opak minerallerden meydana gelmektedir. Adlandirma temelinde, lamprofirlerin
hemen hemen hepsi kalk-alkalin karakterlidir. Tiirkali Pliitonu ayni zamanda
ekonomik potansiyel anlaminda polimetalik cevherlesmelere (6r: kursun, ¢inko, bakir,
daha az oranda molibden ve altin) ev sahipligi yapmaktadir. Cevherlesmeler agisindan
Cu ve Mo yogun olarak pliitonun ozellikle takke kesimindeki kiriklar boyunca
sivamalar seklinde gorilmektedir. Buna karsin, saha gozlemleri temelinde Pb
olusumlar1 daha ¢ok pliitondan uzak kesimlerde hidrotermal bres bacalari veya
damarlarinda gozlenmektedir. Hidrotermal alterasyon zonlar1 tipik olarak kiriklar ve
damarcik/damarlar ile zonludur. Alterasyon zonlari; dis zonda pirit ile iliskili kuvars,
klorit, epidot, kalsit minerallerinden yapili piropilitik zon; kuvars, serizit, pirit
mienrallerinden yapili fillik zon ve daha az olarak da arjilik zon seklindedir. I¢
kisimdaki potasik zon inceleme alaninda gozlenememistir. Bu alterasyon alanlarinda,
Cu degerleri %0.1’den %0.5’den daha fazla; Mo degerleri % 0.01°’den %0.004’den
daha fazla; Au degerleri 0.02 ila 0.03g/t arasinda degismektedir. Tiim bu jeokimyasal
veriler, Soma bolgesinden rapor edilen ¢arpigma sonrasi Tiirkali Pliitonu’nun, bolgede,
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intriizyon iligkili bir porfiri Cu (Mo, Au) olusumu i¢in 6nemli bir hedef alan
olabilecegini igaret etmektedir.

Anahtar Kelimeler: Carpisma-sonrasi, Cevherlesmeler, Porfiri Cu-Mo, Tiirkali
Pliitonu, Soma, Bat1 Anadolu

A Record for Intrusion-Related Pb-Cu (= Mo-Au) Mineralizations From
the Post-collisional Tiirkali Granitic Pluton in Soma (Manisa) District,
Western Anatolia:- preliminary results -

ABSTRACT: The Tiirkali granitic pluton from the Soma (Manisa) district, one of the western
Anatolia post-collisional granitic intrusions, is associated with polymetallic mineralisations and
the mafic dike swarms, and has a particular interest. It is a small (ca. 2x2km) granitic body
intruded into Triassic Karakaya Complex in the northernmost end of the region.
Mineralogically, it is made up of K-feldspar, plagioclase, quartz, biotite and hornblende, with
accessory titanite and magnetite, but do not include the mafic microgranular enclaves (MMEs).
Chemically, it is of sub-alkaline character, belongs to the high-K, calc-alkaline series and
displays features of I-type affinity. It can be classified as granite-granodiorite in composition.
Hornfels from contact aureole at the exocontact of Tiirkali Pluton is nonfoliated/fine-grained
dark-green rocks, massive or compositionally banded with conchoidal fractures. Major
minerals in hornfels are quartz + feldspar + biotite and opaques, corresponding the fine-
grained rock (e.g. sandstone). The Tiirkali pluton is characterized by cutted numerous quartz
and aplite/pegmatite dykes and as well as NE-oriented mafic (lamprophyric) dyke swarms.
Lamprophyric dykes cutting Tiirkali Pluton are about 100 m in length and approximetaly 35
cm in width. Their orientations are parallel to the major faults zone in region. They consists of
amphibole (hornblend), plagioclase, biotite and opaque minerals. Virtually all of lamprophyres
studied are calc-alkaline in composition, based on the nomenclature. The Turkali pluton is also
hosted by polymetallic mineralizations expected for an economical potential, such as lead, and
copper, as a lesser extent, molibdenum and gold. In terms of recorded mineralizations, Cu and
Mo are intensively seen as coating through fractures in especially roof section of pluton,
whereas Pb and Zn occurrences are observed in hydrothermal breccia pipe or veins, based on
field observations. Hydrothermal alteration is typically zoned with individual veins/veinlets
and fractures. Alteration zones comprise outer zone of prophyllitic alteration consisting mainly
of quartz, chlorite, epidote, calcite associated with pyrite, phyllic (quartz + sericite + pyrite)
alteration and nearly argillic alteration. The inner potassic zone is not observed in field. In
these alteration domains, Cu grades range from 0.1% to more than 0.5% Cu; Mo grades range
from 0.01% to more than 0.004% Mo; Au grades range from 0.02 to 0.03 g/t Au. Overall
geochemical data suggest that the post-collisional Tiirkali granitic pluton recorded from Soma
district can be an important target area for researching of an intrusion-related porphyry-Cu
(Mo, Au) occurrence in the region.

Key Words: Post-collisional, Mineralizations, Morphyry Cu-Mo, Tiirkali Pluton, Soma,
Western Anatolia
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Analysis of Convergence in Different Geological Layers of Qomroud
Water Conveyance Tunnel in Lots 1&2

Hossein Shariat Alavi', Mehdi Serati’, Behzad Alizadeh Sovari’, Mahdi
Abdolahi*

! Mining Engineering, Sabir Company, shariatalavi.h@gmail.com
% School of Mining Engineering, University of Tehran; m.serati@gmail.com
? School of Mining Engineering, Tehran Azad University, beh.alizadeh@gmail.com
* Civil Engineering, Kayson Company, me_abdollahi@yahoo.com

ABSTRACT: Qomroud water conveyance tunnel is excavating to supply long term drink
water for Qom, Delijan, Mahallat, Khomein and Golpayegan cities. Qomroud tunnel with the
length of 35.7 kilometers is one of the greatest national projects. To provide better performance
while excavation, Qomroud water conveyance tunnel is divided into 4 different excavating
operations with approximately 9 kilometers length for each section. This tunnel is under
construction as a part of the Dez to Qomroud water conveyance tunnel projects in west central
Iran, Lorestan province. Based on the engineering geology investigation, tunnel passes through
different and complex geological layers. Geological investigation indicates that most of the
host medium of tunnel consists of soft alluvial land such as fine-grained saturated soil, soft
rock such as Slate, Shale and also hard rock such as Quartzite, altered Dolomite and
metavolcanic rocks. Tunnel is located bellow underground water level in all its alignment
which really duplicate tunnel intricacy situation. Taking into consideration the variety of
geological conditions and breast active support required to maintain almost in all tunnel
alignment, EPB type tunneling machine is selected for boring of lots 1&2. Considering the
geological condition in tunnel alignment which includes weak rocks and also tunnel
overburden which differs from 50 m to 400, convergence investigation and displacement
monitoring in the vicinity of tunnel seems necessary. The amount of convergence,
displacement rate and plastic zone commonly depends on geotechnical and geological
condition of the host medium, the amount of in situ stresses, rock mass strength and rock mass
properties. Taking into consideration that precise value of these parameters are not available
specially in depth, probability distribution and statistical concept analysis of these parameters
should be considered. In this research, using RocSupport program a probability distribution of
convergence in different geotechnical layers of tunnel alignment has been studied. In those
sections with critical convergence situation, proper solution such as increase in trust force and
over excavation are suggested to avoid TBM jamming problem. In RocSupport program using
sequential Monte-Carlo simulation, cumulative distribution and histogram of concerned
parameters such as plastic zone area, displacement in tunnel wall and tunnel convergence are
obtained. Results anticipate extremely high squeezing for GSch7 and QLa sections of tunnel
alignment, serious squeezing problems for Sh3 and Shc sections and trivial squeezing situation
for Sh5, As4 and Schl sections.

Key words: Qomroud Water Conveyance Tunnel, Tunnel Convergence, TBM, Probability
Distribution, Rocsupport Program

202



35.Y1l Jeoloji Sempozyumu 4-7 Ekim 2010 KONYA
35™ Anniversary Geology Symposium

Prof. Dr. Ahmet AYHAN, Prof. Dr. Yiiksel AYDIN ve Prof. Dr. Sedat TEMUR amsina 4-7 October 2010 KONYA
In Memory of Prof. Dr. Ahmet AYHAN, Prof. Dr. Yiiksel AYDIN and Prof. Dr. Sedat TEMUR

Geophysical exploration of silica veins contained gold in Bajestan-
Khorasane Razavi, Iran

Sepideh Samimi Namin', Firooz J afariz, Ebrahim Shahin®

'Expert Of Geophysics, Geological Survey & Mineral Exploration of Iran,
S Samimi58@yahoo.com
*Deputy of Geophysics Group, Geological Survey & Mineral Exploration of Iran.
*Manager of Exploratin Support, Geological Survey & Mineral Exploration of Iran.

ABSTRACT: The Bajestan gold deposit was situated in Khorasan- e- Razavi
province. Geological units of this region are black agglomerate, red mudstone,
mudstone limestone, andesite unit, basalts and green tuffs. Mineralization of ore body
is as pyroxene with alkaline feldspar, carbonate ore, chlorite and ferrous oxide are
second ore. The shape of ore body is vein and strike of this ore body is north west-
south east. Ore mineralization is occurred as silica vein and pyrite contained gold.
Geophysical studies were carried out with Induced Polarization and Resistivity
Specification methods in 4 areas as 26 parallel dipole-dipole. Strike of dipole-dipole is
north west- south east. Anomalies are shown in geophysical maps. The goal of this
research is finding of silica veins with using Resistivity Specification method and
sulfur zone with using Induced Polarization method. Results of drilling confirm the
results of geophysics on sections.

Key words: Induced Polarization Method, Sulfur Zone, Silica Veins
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Chimney Study as a Practical Tool in Hydrocarbon Exploration for
Risky Prospects: A Case Study from Persian Gulf

S. Sepahvand' & H.Ramesh’

! Petroleum Geologist, Exploration Directorate expert, s.sepahvand@niocexp.ir
2 Geophysics Eng. Exploration Directorate expert

ABSTRACT: Finding new prospects with the lowest exploration risk is the main aim of
hydrocarbon exploration. Chimney detection is a technique which can be used as an
exploration tool that provides important information for prospect evaluation and charged
or non-charged prospects identification. The petroleum system activity can be established
by this technique. It provides the spatial link between source rock, reservoir rock, spill-
points and geohazards. Gas chimney processing is a new concept which uses multi-
dimensional attribute sets along with an artificial neural network to focus on vertical
chaotic seismic disturbance in 3-D data. This leads to creation of a new volume
highlighting fluid migration pathways.The method applies multi trace seismic attributes,
neural network modeling and the interpreter's insight. It is necessary to integrate the
chimney technique with geological information to get correct and comprehensive results.
Gas chimney is a chaotic and noisy part of seismic data, where the continuity of reflectors
is missing. It often contains very small reflectors, dipping in every direction. However, it
can determine different geological objects. In this study we focus on fault behavior in
terms of sealing capacity. It has been done to establish how a fault can operate as a seal by
gas chimney and detects hydrocarbon existence in underlying structure. The studied
structure has located in south of Persian Gulf, at Iranian territorial water. It is a domal
structure which has been elongated along NW-SE, the same as Zagros trend .Basement
faulting and movement of Permocambrian Hormuz salt have been played a main role in
shaping the structure. The main reservoirs are the Dehram group formations. It consist of
three formations which are respectively from base to top of the group as Faraghan
Fm.(Early Permian-Artinskian), Dalan Fm.(Late Permian) and Kangan Fm.(Early
Triassic). The study indicates how usage of chimney detection in exploration task can
reduce uncertainties and risk. Therefore, it prevents from wasting huge amount of money
by dry well drilling. In summary the method is useful in reservoir evaluation in terms of
charged or non-charged and demonstrates sealing or non-sealing faults and can forbid to
drill a well in high risk area. Moreover the results are valuable for basin modeling and
petroleum system modeling studies. The study indicates how usage of chimney detection
in exploration task can reduce uncertainties and risk. Therefore, it prevents from wasting
huge amount of money by dry well drilling. In summary the method is useful in reservoir
evaluation in terms of charged or non-charged and demonstrates sealing or non-sealing
faults and can forbid to drill a well in high risk area. Moreover the results are valuable for
basin modeling and petroleum system modeling studies.

Key Words: Gas chimney, attribute, hydrocarbon exploration, 3D seismic
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Interpretation of Potential Field Data from Source of Simple
Geometry with Linearized Least Square

Sepideh Samimi Namin & Seyed Abolhasan Razavi
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Razavi_hasan@yahoo.com

ABSTRACT: In this research a new method has been presented to interpretation of
isolated potential field anomaly data from source of simple geometry. A linear
equation involving a symmetric anomalous field and its horizontal gradient is derived
to provide both the depth and shape of buried sources. We use the mat lab software to
get shape and depth source of simple geometry with linearzed least square method.
The method is tested using synthetic data with and without random noise. The
practical utility of method is demonstrates using gravity field example from saltdome
of Ajichai, Iran. We tested depth result with Euler deconvolution results. The harmony
of depth of saltdome with result of digging confirms this pretension.

Keyword: Simple geometry, Euler deconvolution, synthetic data, linearzed least
square
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Global Warming Effect on World Water Cycle and Suitability

Sukru Dursun', Hysen Mankolli’

Selcuk University, Environmental Engineering Department, Konya-Turkey
Tirana Agriculture University, Environmental Ecology Department, Tirana- Albania

ABSTRACT: Hydrological cycle and water sources were affected by climate change
in last few decades. Climate change mostly directed by human activity is affecting
back to human being in various outlooks. Water, a necessity of all creatures on the
earth, is closely related with the climate change, and a number of studies have been
done the knowledge of global hydrological cycles and world water resources over
past, present, and future. However, the influence of the global climate change on
hydrological cycle is still uncertain and this study shows inter-century changes of
global water balance. Water balance techniques, one of the main subjects in
hydrology, are a means of solution of important theoretical and practical hydrological
problems. On the basis of the water balance approach it is possible to make a
quantitative evaluation of water resources and their change under the influence of
man's activities.

Increasing of water resource demands and their temporal and spatial
unavailability in terms of required quantity and quality necessitate their efficient use
or management to provide economic, environmental and social benefits. However, the
success of water resources management is achieved only by accurately determining
the whole relationships among processes affecting the hydrologic system. The
effective and efficient water resources management for a basin is only realized by this
water allocation policy.

A strong scientific evidence of the increase in the global average surface air
temperature during the last century has been found. There are many uncertainties
about the magnitude of the future climate change; most studies indicate that global
warming is very likely in the future. Some authors have also anticipated that climate
warming will result in increases in evaporation and precipitation, which in turn could
lead to an intensification (or acceleration) of the water cycle. The intensification of the
global water cycle could affect the water resources’ availability and may lead to an
increase in the frequency and intensity of the tropic storms, floods, and droughts, and
an amplification of the global warming through the water vapour feedback.

Current sea level rise has occurred at a mean rate of 1.8 mm per year for the past
century, and more recently, during the satellite era of sea level measurement, at rates
estimated near 2.8 to 3.3 mm per year (1993-2009). Current sea level rise is due
significantly to global warming, which will increase sea level over the coming century
and longer periods. At the end of the 20th century, thermal expansion and melting of
land ice contributed roughly equally to sea level rise, while thermal expansion is
expected to contribute more than half of the rise in the upcoming century.

Keywords: Precipitation, water source, balance Climatic change; hydrological cycle,
arid

206



	ilk sayfalar
	İÇİNDEKİLER
	Kitapcık İçi



