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LIKYA MINELCO'

ORIGINS .
Likye Minelco owns extensive deposits containing various proportions of the
two UltraCarb minerals: huntite and hydromegnesite.
The chemical formula of these two minerals is as follows;
Huntite Mg.CalCO4),
Hydromagresite  Mg.{CO3)s(QH); 3H.0
After extraction from the quarries the raw material is transported to the
company's dedicated processing plant near lzmir.
The raw material is dried, ground and classified 1o produce the product
UltraCarb.

SPECIAL PROPERTIES P
Ultracarb combines properties normally associated with several differant
materials, which can be used jointly or individually to improve many applications
including rubber, plastics, surface coatings, mastics and sealants (refer to table
overleat).

The flame-retardant properties make it a valuable alternative to many of the
traditional flame-retardants used in the glastics and rubber industry, The
decomposition is endothermic, absorbing heat, and thereby reducing flama and
surface temperatures. The evolution of 53% of the original weight, as non-
flammable carbon dioxide and water vapour, also dilutes any of the smoke and
flammable gases evolved .

The onset of decomposition accurs at 220°¢, allowing Ultracarb to be
incorporated in high-melt polymers and facilitating improved compounding rates
in intermediate melting point polymers. Tne fine particle size of Ultracarb yields
polymer compounds with good surface finish and improved mechanical
properties.

The product also ofters rheological properties beneficial to the manufacture and
practical application of a range of sealants, providing a viable alternative to the
precipitated calcium carbonates traditionally employed in these systems

In addition to flame retardant and rheological properties, Ultracaro offers a high
brightness and neutral whiteness that makes it an ideal extender for titanium
dioxide particularly in surface coating applications.

GENERAL PROPERTIES

The usual grinding and classification process generates hydromagnesite and
huntite particles with median particle sizes of 4 microns and 0.5 microns
respectively.

Ultracarb has a plate-like structure, the aspect ratio {diameter:thickness) for
hydromagnesite is about 7 and for huntite is about 14. Given that the median
perticle size of huntite is 0.5 microns the thickness of the plates can therefore
be calculated at approximately 0.035 microns.

Additional surface treatments may then be applied to produce coated grades
which have been designed to further improve the performance in specific

applications.
5
LIKYA MINELCO
Madencilik Sanayi ve Ticaret Ltd.Sti.
555 Sok. No:161/C
35040 Bornova-izmir Turkey
Telephone: +90 232 343 11 70
Fax: +90 232 343 16 27
E-mail: mahmutdemirhan2003@yahoo.co.uk
www.minelco.com

UltraCarb™

HYORATED MACNLSIUM CALCIUN CARBONATE

CHEMICAL COMPOSITION
The chemical composition is typically:

PHYSICAL PROPERTIES
In appesrance UltraCarb is a very fine white powder,
A summary of the products’ typical physical properties is as follows

Specific gravity 25
Magnesivm as MgO 36-39 il absorption 20 40g/100g
Calcium as Ca0r 6-0 Refractive index 1.56
Silca a3 Si0; 021 Surface area 11-17 mig
Alurniniurm as Als0, 0.1 Hardness (Moh) 25
Sulphur as 50, 1 L oose Bulk density 0.2-05kgilir
Iron as FeO: 0.05
i = The components of UltraCarb start to decompose at 220°C by the
Potassium as K,O 001 tallowing reactions
Titanivm as i o1 Mg,CalCOy)s - 3MgQ + Ca0 + 4CO,
MgalCO)4(0H).3H,0 — 4MgO + 3C0, + 4H,0
Loss on ignition a1 10007C 51-54 The decomposition is endothermic with a heat change of 1000 Jig
e o N IATIEE T3 and a total weight loss of 53% of the original weight.

GRADES AVAILABLE

UltraCarb is produced in various grades covering diffarent proportions of the huntite to hydromagnesite biend, often
with contrélled coating levels to provide products for specitic applications. Grades with higher leveis of
hydromagnesite are more surted to flame retardant applications whilst those with highar huntite levels are mare suited
for use as rheology control agents.

Stearate coatings allow for reduced oil absorption and improved dispersion properties. This results in lower viscosity
systems enabling @ higher iloading in polymers to be achieved.

Silane coupling agents can also be added 10 enable the reduction of viscosity and provide & bond between the filler and
the palymer.

TYPICAL PROPERTIES
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61 TURKIYE JEOLOJi KURULTAYI ACILIS KONUSMASI

Degerli konuklar, degerli meslektaslarim ve degerli basin mensuplari,

1947 yilindan bu yana her yil diizenli olarak gerceklestirilen Tiirkiye Jeoloji Kurultaylan, etkinlik
tekrarlanma siralamasi bakimindan, Tiirkiye’de ve Diinya’da benzeri az olan mesleki bilimsel toplantilardan
biridir. Jeoloji Miihendisleri Odasi tarafindan bu yil diizenlenen 61. Tiirkiye Jeoloji Kurultayr, UNESCO
tarafindan 2008 yilinin “Diinya Yer Yil” olarak kabul edilmesi nedeniyle, daha anlaml ve daha 6nemli bir
toplant1 niteligine kavusmustur. Boylesine tarihsel 6nemi olan anlamli bir kurultaya bagkanlik etmekten
bityiik onur duydugumu burada 6zellikle vurgulamak isterim. Bu duygularla 61. Tiirkiye Jeoloji Kurultayina
katilan tiim konuklara ve tiim meslektaglarima hosgeldiniz diyorum ve saygilar sunuyorum.

Bugiin 61. kez diizenlenen Turkiye Jeoloji Kurultaymnmn , 6nceki kurultaylarda oldugu gibi, yine
coskulu bir mesleki solen havasi iginde gegecegine inantyorum.

Jeoloji Kurultaylar1 yerbilimleri alaninda yapilan bilimsel ¢alismalarin sunuldugu ve tartisildig en

oénemli ve en genis kapsamh ulusal toplantilarin basinda gelmektedir. 60 yil boyunca ara vermeden
diizenlenen jeoloji kurultaylari, Tiirkiye’deki yerbilimcilerin ne denli etkin ve tiretken olduklarinin en 6nemli
kanmitidir. 2000°1i yillarin ilk ¢eyreginde Diinya Jeoloji Kongresine aday iilkeler arasina Tirkiye'nin de
girebilmesi i¢in bir firsat ve 6n hazirhik niteligi tasiyacak olan 61.Kurultayda, jeolojinin ¢esitli dallarinda
uzmanlagmis yabanci yerbilimciler, konusmaci olarak, davet edilmislerdir. Bir¢ok degisik iilkeden degerli
zamanlarini bu toplanti igin ayiran, bizlere destek veren ve bilgi birikimlerini bizlerle paylagan tiim seckin
yabanc1 yerbilimcilere tesekkirlerimi igtenlikle sunarim.
Bu kurultay kapsaminda, tiniversite, kamu ve 6zel sektorden gelen katilimcilarin olusturacag: bilimsel bir
platformda, yerbilimlerinin gesitli konularinda sunumlar yapilacak, Jeoloji Miihendislerini ilgilendiren ve
¢oziim bekleyen acil konularda ¢ahigtaylarin yani sira Tirkiye’deki Jeoloji egitiminin gelecegi ve meslek etigi
konularinda oturumlar diizenlenecektir. Bunlara ek olarak, yer alti kaynaklarmm kamu yararma en verimli
bicimde kullanilmasi, giincel gelismeler dogrultusunda enerji politikalarinin tartisilmasi, doga olaylarinin
afete doniismemesi icin alinmasi gereken onlemler ile yer alti ve yeriistii su kaynaklarinin kullanimi ve
yonetimi ile ¢evresel jeoloji kapsamindaki konular, bu kurultay kapsaminda detayli olarak irdelenecektir.
Geleneksel hale gelen bu toplantilar, aym zamanda Jeoloji Miihendisligi meslegine yeni baslams ve
baslayacak olan gen¢ meslektaglarimiz igin, meslek ortamini tanima ve ¢esitli konularda bilgi ve deneyim
kazanma agisindan ¢ok 6nemli bir firsat ve uygun bir ortam olusturmaktadir.

Tiirkiye Cumbhuriyet'le, Atatiirk Devrimleri ile aydinlanma ve ¢agdaslasma ¢agina girmistir ve bu

¢agin siirdiirilmesi gereklidir. Yerbilimleri alaninda geldigimiz bilgi, arastirma ve egitim seviyesini
Cumbhuriyet Donemindeki bu aydinlanma ve ¢agdaslasmaya bor¢lu oldugumuzun idraki i¢indeyiz.
Ulagmaya ¢aligtigimiz ¢agdas bat1 uygarhigi "Ronesans" yani aydinlanma ¢aginin getirdigi Sanayi Devriminin
sonucu gelistirdigi yeni teknolojilerle dogaya egemen olma ve dogay1 degistirme ugras: iginde olmustur. Bu
ortamda olusan insan distncesinin Ozgiirlesmesi ile neden-sonug iligkilerinin arastirilmasi, bilginin
toplanmasina yol agmis ve altini ¢izerek belirtmek gerekirse insanoglunun yaraticithgmin ve yenilik¢iliginin
6n planda oldugu BILGI TOPLUMU'nu dogurmustur.

Sanayilesme siirecini tam anlamiyla yasamamis Tiirkiye'de en kisa zamanda BILGI TOPLUMU'na
ge¢is, BILIM ve TEKONOLOIJININ, Egitim, Bilisim ve Iletisim Teknolojilerinin akiler kullanimi ile
miimkiin olacaktir. Eger tilkemizin 2000'li yillarda diinyanin en saygin iilkelerinden biri olmasini istiyorsak,
Tiirkiye en kisa zamanda Bilgi Toplumu olmak zorundadir. Ciinki, dyle goriintiyor ki giiniimiiziin bilim ve
teknolojisine egemen {ilkeler, 21. yy''n da mimarlann ve egemenleri olacaktir. Tirkiye bu siirece ayak
uydurmak, bilim ve teknolojide ilerlemek, bilgi toplumuna ulagsmak zorundadir. Bir iilkenin gelisimi,
uygarlagmasi, cagdaslasmasi ancak ve ancak kiiltirel donaniml egitilmis yurttaslarla gergeklesebilir.

Bilimsel diisiincenin yesermesi i¢in vazge¢ilmez iklim demokrasidir. Bilimsel diistincenin tretim
etkinligi biitinciil bir yaklasimla gergeklesmeli, bilim dallart arasindaki kopukluklar giderilerek,
paylasildik¢a ¢ogalan bir bilgi tiretimine gecilmelidir.

Toplumun artan gereksinmelerine ve teknolojide ortaya ¢ikan gelismelere bagl olarak, son yillarda
yerbilimleri alanindaki arastirma konular1 hizla gelismekte ve degismektedir. Glniimiizde onemini hala
koruyan jeoloji biliminin klasik konulari disinda, cografi bilgi sistemleri, jeoarkeoloji, kiiltiirel jeoloji, tibbi
jeoloji, biyojeoloji, ¢evre jeolojisi, afet ve deprem yonetimi ile ¢ok farkli alanlarda gelistirilen modemn
jeoteknik uygulamalarin yanisira, mermer ve dogal yap: malzemelerinin arastirilmasi gibi konularda yogun
¢ahismalar strdiiriilmektedir.

Son donemlerde yasanan kiresel iklim degisiklikleri, Diinyanin ne denli biiyiik ¢evresel tehditler
altinda bulundugunu farkli kitalarda yasayan herkese gostermistir. UNESCO tarafindan 2008 yilinin Yer Yili
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olarak kabul edilmesinin temel amaglarindan biri, daha temiz daha saglikli ve daha verimli bir diinya
yaratmak i¢in, yerbilimleri ile ilgili olanaklarin bu konular tizerinde yogunlasmasini saglamaktir. Bunun igin,
deprem, heyelan, taskin, ve erozyon gibi doga olaylar ile ilgili risklerin en aza indirilmesi, yeralti ve yeriistii
sularinin korunmasi yeni ve temiz enerji kaynaklarina 6ncelik verilmesi, yer alti kaynaklarinin en verimli ve
etkin bigimde degerlendirilmesi,ve herseyden onemlisi siirdiiriilebilir bir ¢evrenin yaratilmasi, gliniimizde
yerbilimcilerin iizerinde odaklanmasi gereken temel konular olusturmaktadir.

Son yillarda Ulkemizde yasanan kurakligm yanisira, bilimsel gergeklerle drtiismeyen uygulamalar
sonucunda, bagta Bati ve Orta Anadolu’da bir ¢ok su havzasinin yok olmasma ve biiylk sehirlerimizde su
sikintisinin ortaya ¢ikmasina neden olmustur. Basta Konya olmak tizere, [zmir, Bursa, Trakya yoresindeki
yeralti sular1 gekilmis, Eber, Aksehir, Seyfe, Beysehir ve Tuz Golii gibi, 6nemli gollerin biiyiik bolimii
kurumus yada su seviyeleri asir1 derecede azalmistir. Bu nedenle oniimiizdeki donemlerde, yerbilimcilerin
aktif katilimiyla, su konusunda alternatif ¢oziimler Uretilmedigi taktirde, bu krizin artarak devam
edebilecegini sdéylemek miimkiindiir. Alternatif ¢6ziim yollar dahilinde olmak iizere, basta Firat havzasindan
, Orta ve Bati Anadolu Bolgelerine su aktarilmasi konusu olmak iizere, yeni projelerin tartisilma zamaninin
geldigini burada 6zellikle vurgulamak isterim. Su konusunda ortaya ¢ikan krizlerin ancak kalici ¢oziimlerle
giderilebilecegi agik bir gergektir. Bu nedenle, Firat Havzasindan Orta ve Bati bolgelerine su aktarilmasi
konusunda zaman kaybedilmeden yeni projelerin hayata gegirilmesi ve etkin girigimlerin baslatilmast,
oniimiizdeki kisa vade iginde tiim toplumu ilgilendiren konularin baginda gelecektir.

Ozellestirme adi altinda bir yagma diizeni kuruldu. Yeralti ve yeriistii zenginliklerimiz,
Cumbhuriyetin biiyiik ¢aba ve emeklerle gergeklestirdigi ulusal birikimlerimiz yandaslara ve yabancilara
peskes cekiliyor. Stratejik kuruluglarimiz, yaratacag ulusal tehlikeler dikkate alinmaksizin elden ¢ikarihyor.
Yerbilimlerini dogrudan ilgilendiren enerji konusunda, Ulkemizin disa bagimliligi ne yazik ki giderek
artmaktadir. Basta petrol, dogal gaz ve komiir konusunda olmak iizere enerjide disa bagimhlik orammiz
nerede ise % 70 ‘ler mertebesine ulasmustir. Hidrolik, jeotermal, riizgar ve giines enerjisi gibi, yenilenebilir
kaynaklar giniimiizde yeterince degerlendirilmemekte, bu konuda kalici uygulamalar yapilmamaktadir.
Almanya’nin 2020 yilinda gereksinme duydugu elektrik enerjisinin % 25’ini, sadece rizgar ve giines
enerjisinden kargilayacagi dikkate alinirsa, bu konuda ne denli geri kaldigimiz daha iyi anlagilir. Ancak
yenilenebilir enerji konusunda degerlendirilmesi gereken onca potansiyele kargin, sirf kaynak gesitliligi
yaratma gerekgesiyle niikleer enerji yolunun agilmasi, iilkemizi enerji alaninda disa daha fazla bagimh hale
getirecegi bilinen bir gergektir. Bu nedenle dniimiizdeki kisa vade i¢inde yenilenebilir enerji kaynaklarnin
hizh bir sekilde devreye alinmasi konusunda Yerbilimcilerin daha aktif rol almalari zorunlu olacaktir.

Diger taraftan maden, endriistriyel hammadde ve dogal yap1 malzemesi kaynaklarinin kamu yararina
degerlendirilmesi, ve bu kaynaklardan katma degeri yiiksek yeni iirtinlerin elde edilmesi konusunda,
giiniimiizde Yerbilimcilere daha biiyiikk gorevler diismektedir. Bu alanlarda yiiriitilecek multidisipliner
projelerde, diger meslek elemanlari ile birlikte, Yerbilimcilerde aktif olarak gorev almahdr.

61. Kurultayda yukarida deginilen konularin yami sira, meslegimizle ilgili iilke ve toplumu
ilgilendiren alanlarda deneyimli uzman kisilerin katildigi cahstaylar yapilacaktir. Ornegin iilkemizin
giindemini siirekli mesgul eden ve beklenen Istanbul depremi ile ilgili olarak, “Marmara Denizi
Depremselligi” ve “Jeotermal Enerji” calistaylar: ile “Jeoloji Miihendisligi Egitimi ve Etigi”, “Madencilik
Paneli” kurultayimiza ayn bir zenginlik, agihim ve ¢osku katacaktir.

Tiirkiye’de yerbilimleri alaninda yapilan gahismalann niteligini uluslar arasi diizeye yiikseltmek,
bilimsel bir tartisma ortamu yaratmak, yerbilimciler arasinda bilgi aligverigini saglamanin yanisira, yer alti
kaynaklari, su, enerji, deprem ve dogal afetler gibi toplumun her kesimini ilgilendiren konularda,
kamuoyunun yam sira, konu ile ilgili kurum ve kuruluslarm dikkatini ¢ekmeyi amaglayan 61. Turkiye
Jeoloji Kurultaymin, verimli ve bagarih gegecegine yiirekten inaniyorum. Bu duygu ve dileklerle
katkilarindan dolay1 herkese sahsim ve kurultay diizenleme, yiiriitme kurulu ve oturum yiriitiiciileri adina
ictenlikle tesekkiir eder, kurultayin iilkemiz adma yararh sonuglar iretmesini diler, herkese ayr ayr
saygilarimi sunarim.

Prof.Dr.Cahit HELVACI
61. Tiirkiye Jeoloji Kurultay1 Baskan
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PERMIYEN’IN KATILi KiMDi?

M. Celdl SENGOR ve Saniye ATAYMAN

ITU Avrasya Yerbilimleri Enstitiisii, Ayazaga 34469 [stanbul
sengor@itu.edu.tr atayman@itu.edu.tr

Bu, fakirlesmis faunasiyla Zechstein zamaniyd.
...Simdi diinyanin tarihinin en ilging donemlerinden
birine ulagmis bulunuyoruz.

Eduard Suess, 188
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Bundan 250 milyon yil 6nce, yasamin neredeyse % 95’1 ortadan kalkmust. Biyogesitlilikte meydana gelen
bu muazzam diisiis, daha 1830’lu yillarda biliniyordu ve 1840’ta William Smith’in yegeni John Phillips,
Penny Cyclopaedia’ya yazdigi bir maddede Paleozoyik, Mesozoyik ve Kenozoyik terimlerini tanimlarken,
Paleozoyik ile Mesozoyik smirimi tam bu diisiisiin oldugu  yerden cizmisti. 1980 yilinda Alvarez ve
digerlerinin g6k cismi diismesiyle Mesozoyik/Kenozoyik simirini belirleyen biyogesitlilik azalmasim
iligkilendiren makalesinin yayimlanmasindan sonra, kiitlesel soy tiikenimlerine olan ilgi yeni bir sigrama
yapti. Jeologlar, Permiyen sonunda olanlarm Kretase/Tersiyer sinirinda olanlardan ¢ok daha dramatik olmus
olmas: gerektigine karar vererek bunun nedenlerini aragtirmaya giristiler. Bu soy tikkenimini agiklamak i¢in,
gok cismi diismesinden regresyona, Pangea olusumundan evrensel anoksiyaya kadar pek ¢ok hipotez ileri
surildi. Ancak gozden kagan sey Permiyen’de olanlarla Kretase sonunda olanlarin birbirine higbir benzerlik
gOstermemesiydi.

Herseyden once «Permiyen sonu» diye reklami yapilan soy tiikenimi, daha Permiyen’in ortalarinda
baglamisti ve eldeki verilere gore biri Guadalupiyen’de, digeri de Lopingiyen’de olmak iizere iki fazli bir
tarihgeye sahip goriintiyordu. Bu iki faz arasinda da hatirt sayilir soy tiikenimleri olmamis degildi. Tim soy
tikenimlerinin zaman ve mekadaki gelismelerine bakildiginda, hemen hepsinin once Paleo-Tetis i¢inde ve
derin sularda basladig1, zamanla kit’a sahaliklarina yayildigi oradan da karalara sirayet ettigi goriilmekteydi.
Ozellikle Boreal alanlar ve Pangea’nin giineyi bu yok oluslardan etkilenmemise benziyordu. Ustelik, mesela
¢ort arah@: diye bilinen ¢ort ¢okelimi durmasi, Pangea’nin giineyindeki okyanuslarda yoktu.

Biz Permiyen olaylarimin anlasilabilmesi igin tim soy tiikenimi olaylarinin global bir jeolojik temelde
irdelenmesi gerektigine karar vererek, Permiyen diinyasindaki ortamlarin 6zelliklerine baktik. Burada en
onemli bulgu Paleo-Tetis’in Permiyen’de hemen tamamen kapal bir okyanus olmasiydi. Giineyden daha
sonra Kimmer kit’as1 olarak Gonwana-Land’dan ayrilacak olan kit’a kenari, bati ve kuzeyden Lavrasya kit’a
kenar1 ve dogudan da Hitay kopriisi adimi verdigimiz ve bugiin Cin ve Hindi¢in’i olusturan kit’a
par¢aciklarinin birbirleriyle ¢arpismasindan olusan bir kara kopriisii ile smirlanmis olan Paleo-Tetis’in tiim
¢evresi dalma-batma zonlaryla gevriliydi. Bu sekilde smirlan ¢izilen Pangea-i¢i okyanus yalnizca kuzeybati
Tayland’da bulunan dar bir bogaz ile Pantalassa ile temas halindeydi. Bu bogazdaki batimetrik sartlarin
batiyal derinliklerin altina gegmemis oldugu sanilmaktadir.

Tim bu olaylar olurken, atmosferdeki oksijen mikdan da Permiyen baginda %35’den Permiyen sonunda
%15’e inmigti!
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Paleo-Tetis ekvatoryal bir okyanustu ve tahminen K40° enlemi ile G30° enlemi arasinda uzaniyordu. Tiim
Pangea ¢evresinin neredeyse ¢epecevre And-tipi dag kusaklariyla cevrili oldugu goz Oniine alinirsa,
Permiyen diinyasinin hemen tiim biiyiik nehirlerinin Paleo-Tetis’e dokiilmekte olmalar lazim geldigi goriilir.
Bizim tiim Pangea ¢apinda topladigimz nehir akinti yonleri verileri bu beklentiyle tutarli sonuglar vermistir.
Bu cografyanin Paleo-Tetis i¢erisinde termo- ve haloklinler olusturarak anoksiyaya neden olmas: neredeyse
kaginilmazdir. Filhakika, ge¢ Permiyen’de Pantalassa civarinda onemli fosfat yataklarnin olusmasina karsi,
bunlarin Paleo-Tetis ¢evresinde gelismemis olmalari, bu okyanus igerisinde sirkiilasyonun durdugunu
destekler bir veridir. Gergekten de Paleo-Tetis tabanindan ve g¢evresinden derledigimiz stratigrafik veriler,
Paleo-Tetis abisal alanlarinda anoksiyanin hattd Karbonifer’de basladigini, Permiyen siiresince de tedricen
kit’a kenarlarina tirmanarak Lopingiyen sonunda bazi yerlerde litoral alanlara bile ulastigini gostermektedir.
Soy titkeniminden etkilenen hayvanlarin su siray1 izleyerek ortadan kaktiklar gortilmektedir: 1. Derin deniz
bentosu, 2. Kit’a sahanhgi-algak self bentosu, 3. Yiksek self bentosu ve nekto-bentik organizmalar, 4.
Bocekler dahil karasal hayvan ve bitkiler. Bilindigi gibi bocekler tiim jeolojik tarih boyunca bir tek
Permiyen’deki yok oluglardan etkilenmislerdir.

Cografi olarak da yok oluglar Paleo-Tetis i¢inde baslamug, daha sonra yalmzca Paleo-Tetis sularinm tastig:
yerlerde siirmiistiir. Boreal ve Austral alanlar Permiyen yok oluslarindan etkilenmemiglerdir.

Tiim bu verilere bizim bulabildigimiz en akla yakimn agiklama,Paleo-Tetis’in gelisen anoksiyasinin en az iki
kez oldugunu sandigimiz H,S ve CH, patlamalariyla Permiyen’deki yasamin % 95’ini ortadan kaldirdifr ve
bu sekilde Permiyen Devri'ni de sonlandirdigidir. Permiyen Paleo-Tetis’nin etrafina 6lim sagtifinin en
snemli verilerinden biri de Ust Permiyen tabakalan i¢inde Paleo-Tetis ¢evresinde bulunan mantar fosillerinde
goriilen miithig artigtir.

© John Sibbick. Kendisinin nazik miisadesiyle kullanilmistir.
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Marmara Bolgesi ve Istanbul yoresinin morfotektonik gelisimi
(Jeoloji ve Kiiltiir)

Yiicel YILMAZ

Kadir Has Universites.i Kadir Has Kampusii
Cibali/lstanbul
yyilmaz@khas.edu.tr
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Marmara bolgesi ve 6zellikle Istanbul ile yakin gevresi ¢ok hizli bir morfolojik degisim gegirmektedir. Bu
degigimin ana sorumlusu, Anadolu’nun diger ¢ogu yerinde oldugu gibi tektonik giiglerdir.
Marmara yoresinde su ana morfotektonik birlikler ayirdedilebilir;

1- Trakya-Kocaeli penepleni

2- Marmara denizi havzasi

3- Kuzey Anadolu fay zonu

4- Bursa-Balikesir platosu

5- Karadeniz giiney selfi

Trakya-Kocaeli penepleni tizerinde Istanbul kenti ve onun sinirlan iginde Halig ile Istanbul bogazi

yer almaktadir. Istanbul bogaz1 ve Hali¢ neredeyse tarihsel donemlere yaklasan yakm bir gegmiste ¢cok hizh
olarak ve sik araliklarla tabiat degistirmistir.
Karadeniz ve Marmara havzalar1 da bu tiir benzeri bir hizla degisikliklere ugramislardir. Havzalarin
olusumlarinda ana nesne tektonik olmakla birlikte, gliniimiizde timii denizel olan bu ortamlarin degisim
gec¢irmesinde global iklim degisimlerinin de 6nemli rolii olmustur. Bu degisimlere, yerlesik diizene gegmis
ilk insan topluluklarinin da tanik oldugunun dolayl verileri oldugu anlasiimaktadir.
Kuzey Anadolu fayi, Tirkiye’nin biiyiik bir kismuini etkilemesi yam sira, Istanbul gevresinin bigim
kazanmasinda da en o6nemli etken olmustur. Giiniimiizde taninan egemen morfolojik unsurlar, KAF’in
giderek yogunlasan etkilerinin izlerini yansitmaktadir.
Bu bildiride, aslinda genel nitelikleri bilinen Marmara bolgesinin yukarda agiklanan ana boliimlerine kisaca
deginilecek ve daha sonra ozellikle Istanbul yoresinin morfotektonik nitelikleri ve morfolojik gelismesi
konusu lizerinde durulacak, bu gelisimin morfolojik ve cografik ozellikleri gozden gegirilecek ve bu
niteliklerin olusumu ve degisimi konularinin kiiltiir tizerindeki izlerine de deginilecektir.
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Yerkiire Kozmojenik Niiklidlerinin Kuvaterner Olaylarina Uygulamas:

The Application of Terrestrial Cosmogenic Nuclides to Quaternary Events

Christian SCHLUCHTER', Susan IVY-OCHS?, Jorg SCHAEFER’, Naki AKCAR'

]Jeoloji Enstitiisii, Bern Universitesi, Bern, Isvicre
Par¢acik F izigi Enstitiisti, ETH Honggerberg, Isvigre
3 Lamont-Doherty Earth Observatory, 61 Route 9W Palisades, NY 10964, ABD
christian.schluechter@geo.unibe.ch
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Jeoloji bilim dalinda, belirli bir kaya biriminin belirlenmesi i¢in radyometrik yas tayin teknikleri
uygulanmaktadir. Ancak herhangi bir yeryilizii seklinin veya jeomorfolojik yiizeyin olusum yasmnin
belirlenmesi s6z konusu oldugunda, ge¢miste, asimim oranlarinin ve jeokimyasal meyillerin istatistikinin
kullanmildig1 nicel pedoloji bilimi giindeme gelmistir. Bu durumda, sadece nitel zaman ¢6ziintrligii (goreceli
yas tayini) miimkiin olmustur.

Esasinda meteorit aragtirmalarinda kullanilmak tizere gelistirilen kozmojenik izotop metodunun 1990’h
yillarin baglarinda yerkiire numunelerinde de denenmesi sonucunda, in-situ olusmus yerkiire kozmojenik
niiklidlerinin (YKN) kullanildig1 kozmojenik yas tayini uygulamalar nicel jeomorfoloji ve ozellikle
Kuvaterner arastirmalarinda ¢1gir agmuigtir.

Giuinimiizde YKN yontemi Kuvaterner arastirmalarinda yaygin olarak kullanilmakta ve rutin bir yas tayin
yontemi noktasina gelmistir. Bu yontem neden bu kadar bagarilidir? Kuvaterner iklim degisikliginin kitalarda
bulunan kayitlar1; morenler, eratik bloklar, nehir veya deniz taragalari, kumul alanlan ya da térpiilenmis ana
kaya ytizeyleri gibi fiziki jeolojik yapilardir ve ¢ogu zaman bu tip yapilar paleoiklim modellemeleri igin ¢ok
onemlidir. Genellikle bu yapilar haritalanabilir ve g¢evre degisiminin genigligi belirlenebilir. Ancak, gevre
degisiminin zaman1 ve sikhig1 sadece hassas yas tayini sayesinde anlagilabilir. YKN yonteminin en yeni ve
umut vadeden uygulamalarindan birisi de fay diizlemlerinde ve heyelanlarin kayma yiizeylerinde meydana
gelen farkl hareketlerin belirlenerek, hareket zamanlarinin tayin edilmesidir.

Eratik bloklara ve ¢ok eski jeolojik yiizeylere ait yaglandirma 6rneklerinin 6tesinde, bu yontemin fiziksel ve
jeolojik siir kosullarini goz oniinde bulundurmamiz gerekmektedir. YKN’lerin yerel olusum oranlan ve
radyojenik izotoplarin yar1 Omiirleri fiziksel smir kosullarimi; kayaglarim mineral kompozisyonu,
jeomorfolojik durayhlik, ©n yiizeylenme ve asmim oranlan ise jeolojik smir kosullarim belirleyen
etkenlerdir.

Birden fazla kozmojenik izotopun ¢alisilabilmesi bir laboratuar i¢in 6énemli bir avantajdir. Bu elde edilen
sonuglarin minimum 6z degerlendirmesi igin gerekli, aym zamanda yontemi ¢okelme yaslarinin
belirlenmesinde yayginlastirilmasi i¢in 6n kosuldur. Bu yontem kayacin mineralojisine ve yagina bagli olarak
yaklasik %5lik hata payiyla birka¢ yiizyildan birka¢ milyon yila kadar uzanan zaman dilimine
uygulanmaktadir.

Anahtar Kelimeler: Yerkiire Kozmojenik Niiklidleri; Kuvaterner; Kozmojenik Yas Tayini.
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ABSTRACT

Classical dating techniques in geological sciences are applied to know the age of a given rock unit. The
principal, therefore, is to know the exact age of a geological material. To determine the age of a landscape
element or of a landsurface quantitative pedology was asked to the scene for statistics on weathering rates
and geochemical gradients. Qualitative time resolution only was possible.

With the use of in-situ produced Terrestrial Cosmogenic Nuclides (TCNs) and their application in Surface
Exposure Dating a new dimension in quantitative geomorphology and, especially, Quaternary Sciences was
opened. This was in the early 1990ies when the method, originally designed for meteorite research, was
tested on terrestrial samples.

Today, TCN methodology is widely applied in Quaternary Sciences and it is close of becoming a routine
method, Why is it so successful? Records of Quaternary climate change on the continents are physical
geological features, such as moraines, solitary erratic boulders, river or marine terraces, dune fields or
abraded bedrock surfaces. And in many cases such features are crucial for paleoclimate modeling. Usually,
these features can be mapped and amplitudes of environmental change established. However, the timing and
frequencies of environmental change are understood only through precise dating. A new and challenging
application of TCN methodology is the dating of different generations of movement along fault-scarps as well
as slip-faces of landslides.

Beyond dating examples of erratic boulders and very old geological surfaces we need to be aware of the
boundary conditions of this geological and physical method; physical: local production rates of TCNs, half-
lives of radiogenic isotopes; geological: mineral composition of rocks, geomorphological stability, pre-
exposure and erosion rates.

An important advantage for a laboratory is if it can measure more than one isotope. Ti his is necessary for a
minimum self-evaluation of results and is pre-requisite to expand the method to burial age determinations.
The age range which can be covered is from several hundred years to millions, depending on the isotopes
used. The accuracy, depending on rock mineralogy and age of a sample can be as low as 5%.

Keywords: Terrestrial Cosmogenic Nuclides; Quaternary, Surface Exposure Dating.
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Boron Isotope Palaeoceanography — Reconstructing Surface Ocean Carbonate Chemistry

Martin R Palmer
School of Ocean and Earth Science, University of Southampton, European Way, Southampton SO14 3ZH, UK
pmrp@noc.soton.ac.uk

ABSTRACT

1t is now accepted that the oceans play a major role in controlling changes in atmospheric CO; levels over
glacial-interglacial time scales. There is uncertainty regarding the exact processes, but they must have
involved changes in the areas of the surface oceans that are supersaturated or undersaturated with CO,
and/or changes in the magnitude of the difference between the pCO, of surface waters and the atmosphere.
Hence, an important constraint on the mechanism of glacial-interglacial changes in atmospheric CO, would
be provided by a comparison of the pCO, of surface waters of the glacial ocean with those of today. We now
have maps delineating the pCO; in surface waters of the modern ocean, and I will use three case studies to
show that boron isotope (5''B) analyses of planktonic foraminifera offer the opportunity to provide similar
information concerning the past.

A critical aspect of palaeoceanographic studies is validation of the proxies. In a study of the Arabian Sea we
used a group of independent proxies (B/Ca, &'B, alkenone &°C, Mg/Ca and Cd/Ca) to examine surface
water carbonate chemistry over a contemporaneous time interval at one location. We showed that consistent
pCO, values are obtained when foraminifera 8''B and B/Ca proxies are coupled with a palaeo-temperature
proxy, and when alkenone data are coupled with a palaeo-nutrient proxy. Our robust multi-proxy record
shows that the Arabian Sea has been a perennial source of CO; to the atmosphere over the past 29 kyr. The
strength of this source has varied with the strength of the summer monsoon, which has varied directly in
phase with precession-driven insolation over the Tibetan plateau.

In a study of the equatorial Pacific upwelling system we showed there was an increase in upwelling in the
eastern equatorial Pacific at a time coincident with the steepest rise in atmospheric CO; during the last
deglaciation. This area in the largest present day source of CO; to the atmosphere, hence it is likely that it
played a significant role in controlling atmospheric CO,.

Finally, recently we used &'B studies to show that the South Tasman Rise region was a sink for atmospheric
CO, during the LGM and that the magnitude of this sink became much lower during the Holocene. This
observation offers support for the hypothesis that higher export production in the area between the sub-
Antarctic polar front and the sub-tropical front played an important role in causing lower atmospheric CO,
levels during the LGM.

Keywords: climate, carbon dioxide, boron isotopes
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THE INCREDIBLE BENEFITS OF ADOPTING A GENETIC CLASSIFICATION OF GRANITES AND RHYOLITES

Robert F. Martin

Department of Geological Sciences, McGill University, 3450 University Street, Montreal, QC HIP 1S9, Canada

ABSTRACT

How do you prefer to classify granitic and rhyolitic rocks? Many geologists, especially those who do not specialize in
the petrology of felsic rocks, are quite content to treat granitic rocks in a generic fashion. For example, the widely used
IUGS classification is simply based on the proportion of the main minerals quartz, K-feldspar and plagioclase. Non-
specialists are likely to jump to the conclusion that all granitic rocks are created by the same process. This inference
may work for basaltic magmas, which all form by partial melting in the upper mantle. But in the case of granitic and
rhyolitic magmas, the situation is much more complex. For example, there are examples of granites and rhyolites in
mid-oceanic environments, thousands of kilometers from the nearest continental crust. There, the relevant felsic magma
must have arisen by efficient fractional crystallization of a mantle-derived basic magma. In a continental setting, felsic
melts may well arise by partial melting of crust, well exemplified by the occurrence of migmatite in cratonic areas, in
which the deep crust is exposed. Real-life situations involve mixtures of felsic magmas, some produced by fractional
crystallization of a basic melt that underplated the crust, and some produced by partial melting of the sialic crust, be it
metasedimentary or meta-igneous. But the complications go further! A fluid phase may well be involved early in the
genesis of a given batch of felsic magma. Two plate-tectonic environments of fluid circulation are important. With the
aid of cross-sections of subduction and rift zones, I will illustrate the strikingly different roles of a fluid phase at the
source, in each case contributing directly to the formation of subduction-related granites, of I and S type, and rift-
related granites, of A type. The A-type granites, in particular, are usually not fully appreciated and recognized, probably
because they are not included in curricula in our universities. The ability to distinguish orogenic and anorogenic
granites and rhyolites leads to testable inferences about tectonic setting at the time of emplacement. In a country as
tectonically complex as Turkey, the ability to use granite type to infer tectonic setting at the time of emplacement can
lead to a better appreciation of the interplay of zones of compression and zones of tension as the African plate moves
northward. One must first be able to admit that there are granites and granites, and that a genetic classification is
essential to understand what is going on in the evolution of the crust.
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Earthquake Clustering along Major Continental Faults: The Influence of Strain Pattern and

Geometrical Complexities on Rupture Propagation

Mustapha MEGHRAOUI
FEOST - IPG Strasbourg
mustapha@eost.u-strasbg.fr

ABSTRACT

Constructing models of earthquake recurrence along main continental faults in the Middle East is an
important step towards a realistic seismic hazard assessment. Recent earthquake faulting studies and
paleoseismic investigations along the northern section of the Dead Sea Fault (DSF) and the North Anatolian
Fault (NAF) provided a wealth of field data and results on the faulting behaviour. Complex rupture zones
with structural step-overs, multiple segment boundaries and variable slip distribution along strike point out
for a non-characteristic component to large earthquakes. An important factor that controls the faulting
behaviour is the recurrence periods of large seismic events and the rate of active deformation. The northern
section of the DSF experienced sequences of large earthquakes in 1156, 1170 and 1202 and a period of
quiescence during the last 8 centuries, and with 6 - 7 mm/year and left-lateral slip rate. The 1999 earthquake
sequence along the NAF and related paleoseismic investigations near the Marmara Sea reveals that segment
boundaries are soft and that their level of slip distribution and state of stress may allow ruptures to jump
apparent segment boundaries. Although the debate continues concerning the occurrence of a (very) large
earthquake in the Marmara Sea, high-resolution paleoseismic data brings new constraints in the processes of
nucleation and termination of large ruptures. A straightforward result of these paleoseismic analyses is the
definition of structural control of faulting through the slip-patch model. Temporal clustering of large
earthquakes correlate with segment boundaries, and multi-segment ruptures along major continental faullts.
The rich historical seismicity catalogue and outstanding faulting exposures provide the best conditions in
estimating the likely size and probable occurrence of future large earthquakes in the Middle East.

Keywords: Earthquake clusterDead Sea FaultNorth Anatolian Faultrupture propagation
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New Discriminant Function Diagrams Based On Log-Ratio Transformation Of Data And
Discrimination Of Four Tectonic Settings (Island Arc, Continental Rift, Ocean Island, And
Mid-Ocean Ridge)
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ABSTRACT
Ever since the advent of plate tectonics there has been considerable interest in using geochemical data for
the discrimination of tectonic settings (e.g., see the pioneering work by Pearce and Cann, 1971, 1973). More
work was continued on these lines (e.g., Pearce and Norry, 1979; Shervais, 1982, Pearce, 1987, Whalen et
al., 1987, Cabanis and Lecolle, 1989, Rickwood, 1989; among others). Discriminant function analysis has
also been used (e.g., Chayes and Velde, 1965; Roser and Korsch, 1988; Agrawal et al., 2004). More recently,
new discrimination diagrams have been proposed (e.g., Vanconcelos-F. et al., 1998, 2001, Agrawal et al.,
2004). Other techniques such as classification trees have also been applied for discrimination of tectonic

settings (Vermeesch, 2006), but have been a matter of considerable debate and criticism (Agrawal and
Verma, 2007).

Major defects common to all proposals of discrimination diagrams, until recently, have been (e.g., Agrawal
and Verma, 2007): (1) subjective field boundaries; (2) “constant-sum” problem,; and (3) inadequacy of
samples in creating them. All of these problems have been recently overcome by Verma et al. (2006) by
proposing new discriminant function diagrams through log-ratio transformation of major element data from
an extensive database of basic rocks from four tectonic settings and by Agrawal et al. (manuscript submitted)
through that of immobile trace element data.

1 will briefly review the history of tectonic discrimination diagrams and present recent advances of statistical
techniques for a better application of these diagrams for the discrimination of four tectonic settings.
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Stability Problems And Remediation Techniques For Rock Cuts Subject To Differential
Weathering
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ABSTRACT

Rocks subject to differential weathering usually occur as sedimentary sequences in which harder strata
(siltstones, sandstones, and limestones) alternate with softer strata (shales, claystones, and mudstones). Such
rocks are jointly referred to as the mudrocks and they dominate the geology in the adjacent states of Ohio,
Pennsylvania, and West Virginia, U.S.A. Mudrocks are also very common in many other countries of the
world. When new road cuts are made through this type of stratigraphy, softer rock layers weather faster than
the harder layers. The differential rate of weathering leads to undercutting of the harder layers by the softer
layers. Undercutting promotes a variety of slope movements such as rockfalls, plane failures, and wedge
Jailures that could not occur if the support below the competent layers is not removed by the process of
differential weathering. Furthermore, the timing of these failures is difficult to predict. There are numerous
examples of such failures along the roadways in Ohio, Pennsylvania, and West Virginia as well as around
the world. Because of the high speed, suddenness of occurrence, and occasionally large volume of rock
involved, undercutting-induced failures can be quite hazardous. Typical examples of such failures will be
presented.

A number of remedial measures are currently being used in the US.A. to reduce the potential for
undercutting-induced failures. These remedial measures can be divided into two categories: (1) those that
retard the rate of undercutting or prolong the initiation of undercutting, and (2) those that minimize the
potential for occurrence of undercutting-induced failures and the associated hazard. The presentation will
provide an overview of both types of remediation techniques. For a timely implementation of these remedial
measures, it is essential to estimate the anticipated rate of undercutting for a given site. A methodology for
predicting the rate of undercutting using the second-cycle slake durability index (Id,) of the softer layer was
developed. The amount of undercutting was measured for 14 road-cut sites in Ohio, Pennsylvania, and West
Virginia. The maximum amount of undercutting at each site was divided by the age of the cut to obtain the
rate of undercutting. The rate of undercutting was correlated with 1d; values of the respective undercutting
units. It was found that the rate of undercutting can be predicted with a reasonable degree of accuracy from
the 1d, value of the undercutting layer.

Finally, a rockfall hazard rating system was developed for mudrock sequences based on a study of the
performance of 108 sites in Ohio. The system takes into account the geologic, geometric, and traffic-related
parameters. The geologic parameters considered included geologic conditions (maximum amount of
undercutting, slake durability index of the undercutting unit, discontinuity extent and orientation, and joint
roughness coefficient), potential rockfall size, and hydrologic conditions. The geometric parameters (slope
angle, height, and length; catchment ditch parameters) were used to compare the actual field conditions with
those prescribed by the Ritchie criteria. Traffic parameters included average daily traffic, percent decision
sight distance, and pavement width. The presentation will include a summary of this rockfall hazard rating
system.
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Cretaceous Paleoceanography: evidence from planktonic foraminiferal taxonomy and

evolution
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ABSTRACT

Planktonic foraminifera evolved in the Early Jurassic but their diversity remains low within a simple, minute
globigerina-like morphotype till the Early Cretaceous. During the Cretaceous, planktonic foraminifera
increase in diversity, size, and morphological complexity although they evolved discontinuously: periods of
diversification alternate with periods during which the assemblages apparently underwent little or no
change. These evolutionary patterns appear to parallel changes in the physical and chemical structure of the
oceanic water masses.
Cretaceous record shows a general threefold pattern. The first interval extends from the first diversification
in early Valanginian until latest Aptian. A continuously, slowly increasing diversification is recorded up
through the Hauterivian. A new diversification occurs in early Barremian marked by increasing abundance
and size. This trend continued through Oceanic Anoxic Event OAEla and culminated in late Aptian with
appearance of new ornamented, large-sized morphotypes.

The second interval extends from the Aptian/Albian boundary until latest
Albian. Around this boundary a major extinction occurred among planktonic foraminifera. The early Albian
survival stock was very small comprising few small-sized morphotypes. Then, planktonics re-diversified in
late Albian (keeled and biserial genera).
The third interval, from latest Albian until the end of the Cretaceous, displays different pattern from the
earlier intervals, being characterized by short periods of rapid diversification and turnover separated by
longer periods of stasis except around the Corg-rich OAE2 in latest Cenomanian.

Paleoceanographically, the first and second intervals seem to show a similar evolution of the upper
water column that progressed from a mixing stage to a more stable stage resulting in the development of a
weak to well defined thermocline. A possible strong mixing episode occurred around the Aptian/Albian
boundary, then in early-middle Albian the ocean returned to a “state" characterized by gradual
diversification and fluctuating abundance, paleoceanographically replicating the "late Aptian state” in
middle Albian.
A strong thermocline onsets in late Albian that heralded for the first time in the geological record the
development of oceanic conditions similar to modern ocean. This first stratification of water masses was
likely related to an increase of the Earth’s latitudinal thermal gradient with formation of discrete latitudinal
bioprovinces.
Within this paleoceanographic scenario, the third interval began with the latitudinal expansion of warm
conditions in the presence of a well established, deep thermocline. This "early Cenomanian state” was
disrupted by OAE2, characterized by strong mixing during warm climatic conditions and rapidly resumed
during the Turonian.
Fluctuating climatic conditions governed the oceanic regime in the upper part of the Cretaceous. The
Dicarinella asymetrica Zone (Santonian), comprising the largest turnover in Cretaceous planktonics at all
trophic levels, separates the "Greenhouse ocean" from an ocean resembling modern oceans. The increase of
latitudinal and vertical temperature gradients during the Campanian led to the differentiation of discrete
bioprovinces similar to the moderns. However, the polar province comprised a higher number of species
than today, meaning that polar water temperatures were well above present-day temperatures. Again the
trend was interrupted by the terminal Cretaceous Event that like OAE2 was preceded by increased mixing
and reduced temperature gradients.
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Hazar, Karadeniz ve Marmara Denizlerinin Son Buzul Maksimum Doéneminden Beri Evrimi

Evolution of the Caspian, Black and Marmara Seas Since the Last Glacial Maximum
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Ge¢ Buzul Maksimum Déneminde Hazar, Karadeniz ve Marmara Denizleri Barents-Kara buzullarindan
¢ikan tath su ile biyiik golsel havzalara dontismistiir. Bu zamandaki g6l tabami ¢okelleri ayni izotopik,
mineralojik, renk ve fauna izleri igermektedir. G.O. 18-15.8 bin yillan (kalibre edilmis) arasinda iklimsel
buzul erimeleri ile olusan mega-taskinlar Manych-Kerch bogazinda kirmizimsi1 kahve ¢amur ¢okeltirken,
Karadeniz’in yamag¢ ve derin deniz tabani diizliikklerinde benzer renk ve izotopik igerige sahip farkh dort
¢Okel birimini olusturmustur. Self {izerindeki sismik profiller su ¢ikiglarinin agizlarinda denize dogru
ilerleyen deltalarin  varligini gostermektedir. Delta diizlugii ¢okelleri buzul sonrasi gelisen en diisiis deniz
seviyesi donemlerinde asindirilmistir. Bu en diisiik deniz seviyesi donemlerinden ilki G.O. 15.8 ila 14.7 bin
yillart arasinda gelisen sicak Bolling-Allerod iklim doneminde gergeklesmistir. Gol diizeyindeki bu diisiis,
Karadeniz’in tiimiinde kalsitli ¢amur ¢6kelimi ve -120 m’de taragalarin olusumuna karsilik gelmektedir.
Ikinci diisiik deniz seviyesi donemi Holosen baginda gergeklesmistir. Bu donemde Bulgaristan, Romanya ve
Ukranya ag¢iklarinda giintimiiz kiy1 ¢izgisinden -90 m derinde kiy1 kumullar olusmustur. Bu kumullar daha
once gelismis menderesli ve orgiilii akarsu ¢okellerini 6rtmektedir. Karadeniz’de gelisen iki diisik deniz
seviyesi donemi G.O. 12.8-11.6 bin yillar1 arasinda gelismis Younger Dryas yiiksek deniz seviyesi dénemi ile
aynilmaktadir. Bu yiiksek su seviyesi déneminde Karadeniz’in seviyesi Istanbul Bogaz1 esik seviyesini
agarak, tath sular Marmara Denizi’ne akmustir. Karadeniz izotopik igerigi daha sonra buzul degerine geri
donmiistiir. Istanbul Bogazi’nmin Marmara Denizi’ne olan ¢ikisindaki kanal i¢inde bu zamanda gelismis olan
kanal-bank kenar1 ¢oOkelleri sismik olarak goriintilenmis, orneklenmis ve C-14 yontemi ile
yaslarlandirilmistir.

Buzul sonrasi global deniz seviyesi yitkselimi ilk olarak G.O. 12 bin yilinda Marmara Denizi’nin deniz suyu
istilasina ve euryhalin faunanin yerlesmesine; daha sonra ise G.0. 9 bin yilinda Karadeniz’in istilasina neden
olmugtur. Her iki goliin hem izotopik ve hemde faunal igerigi deniz girdisinin ardindan hemen degismistir.
Bu deniz girdilerinin biiyiik tuzlu su tagkinlan seklinde oldugu hipotezi tartismalidir. Bu ani taskinin
varligima dair bulgular ve bu hipoteze karsit gortsler tartisilacaktir. Karadeniz ve Marmara Denizi’nde
gliniimiiz modern delta ilerlemeleri ancak kazilmis nehir vadilerinin dolmasina ve genis taskin diizliiklerinin
olusumuna yolagan deniz seviyesi yiikselim hizindaki yavaglamanin ardindan glismislerdir. Bu delta
olusumlari, sediman girdisi hacminin ¢6kelme boslugundan (acommodation space) fazla oldugu bir donemi
isaret etmektedir.

ABSTRACT

During the last glacial epoch the Caspian, Black and Marmara Seas transformed into large lakes situated in
sequence along a cascade of freshwater derived from melting at the terminus of the Barents-Kara ice sheets.
Lakebed sediments at that time possess unique isotopic, color, mineral and faunal signatures. The meltwater
delivery climaxed between 18 and 15.8 ky BP (calendar) with huge magafloods that left characteristic
reddish-brown mud in the Manych-Kerch spillway and four distinct layers of similar color and composition
on the slopes and abyssal floor of the Black Sea. Reflection profiles on the continent shelf show prograding
deltas near the spillway exits. The delta topsets were then eroded by subsequent post-glacial lowstand events.
The first of these lowstands occurred during the Bolling-Allerod warm period between 15.8 and 14.7 ky BP.
This falling lake surface coincided with the precipitation of calcite mud throughout the Black Sea and the
14
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formation of wave-cut terraces in the vicinity of its modern -120 m isobath. T he second lowstand is of early
Holocene age. It left a distinct shoreline with coastal dunes along the modern -90 m isobath off Bulgaria,
Romania and the Ukraine. The dunes cover meandering and braided riverbeds that previously crossed most
of the shelf. The Black Sea lowstands are separated in time by a highstand of Younger Dryas age (12.8-11.6
ky BP) during which the surface of the Black Sea lake rose to level of its spillway to the Marmara Sea via the
Strait of Istanbul (Bosporus). The isotopic composition of the Black Sea lake returned to its glacial signature.

A channel/leeve deposit of this age has been imaged, sampled and C14-dated in the spillway on the Marmara
shelf just south of Istanbul.

The rising post-glacial level of the global ocean led first to a invasion of marine water and its accompanying
euryhaline fauna into the Marmara Sea around 12 ky BP and a second invasion into the Black Sea around 9
ky BP. The isotopic and faunal compositions of the lakes changed abruptly with marine water input. The
hypothesis that these invasions were accompanied by major flooding by salt water is currently controversial.
Evidence for abrupt flooding will be presented and the arguments against such drastic events will be cited
and discussed. The modern prograding deltas in the Black and Marmara Seas appear only after the sealevel
rise slowed significantly to allow for the infilling of incised river valleys and construction of broad

floodplains. These deltas signal a period when sediment supply begins to overwhelms available
accommodation space.
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Karaduvar (Mersin) Tarim Topraklarindaki Bazi Agir Metallerin Kokeni ve Dagiliminin
Faktor Analizi ve CBS Yardimiyla Belirlenmesi

Deciphering Sources and Distribution of Some Heavy Metals in Cultivated Topsoils of Karaduvar
(Mersin) Using Factor Analysis and GIS

Mehmet Ali KURT', Ciineyt GULER', Musa ALPASLAN', Abidin TEMEL’

! Mersin Un.i.versitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Béliimii, 33343 Ciftlikkoy, Mersin
? Hacettepe Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii, 06532 Beytepe, Ankara
(malikurt@mersin.edu.tr)

0z

Bu ¢alismada, endiistriyel (baslica petrokimyasal) ve tarimsal faaliyetlerin yogun oldugu Karaduvar
bolgesindeki topraklarda agir metal dagilimini saptamak amaciyla 30 noktadan toprak ornegi (0-20 cm)
alinmustir. XRD analiz sonuglarina gore ortalama olarak %55 oraminda kil igeren bu topraklar, ayrica %5-38
kuvars, %5-14 feldspat, %9-15 kalsit, %1-5 dolomit, %2-14 mika, %4-17 serpantin ve eser miktarda
hornblent minerallerini de icermektedirler. Dogal ve antropojenik kaynakl kirlilikleri belirlemek amacuyla,
toprak orneklerinden 5-agamali bir ardigikli siirdiirme (UASE) yontemiyle elde edilen ¢ozeltilerde toplam 11
elementin konsantrasyonlar1 [CP-MS ile ol¢iilmiistir. Elde edilen sonuglara gore gesitli afir metal
konsantrasyonlari (ppm olarak) soyledir: As 3.35-7.26; Cd 1.18-3.96; Co 10.76-20.26; Cr 37.99-63.48; Cu
18.55-243.1; Mn 338.7-565.6; Mo 4.42-6.44; Ni 148-279.3; Pb 10.12-73.71; V 17.93-36.55 ve Zn 25.46~
331.7°dir. Ardisikh siizdiirme analizlerinden elde edilen sonuglara gore agir metallerin  topraktaki
hareketlilikleri ise Mn>Cd>Mo>Pb>Co>V>Zn>Ni>Cu>As>Cr seklindedir. Faktor analizi sonuglarina gore
Co, Cr, Mn ve Ni elementlerinin dagilimlari litolojik kokenli faktorlere baghdir. Cu, Pb ve Zn elementlerinin
dagilim ise kimyasal giibre ve pestisit/herbisit kullammi gibi tarimsal faaliyetlere ve petrol tiirevlerince
kirlenmis yeralt: sulariyla yapilan sulama faaliyetlerine bagh olarak olusmaktadir. Cd ve Mo elementlerinin
yiiksek konsantrasyonlari ise genellikle dizel yakith termik santral ve ATAS petrol rafinerisi civarinda
gozlenmektedir. Caligma alanmin kuzey kesiminde yiiksek konsantrasyonlarda gozlenen As ve V
elementlerinin  kaynagi kesin olarak belirlenememekle beraber aym kokene baglh olabilecekleri
diistintilmektedir.

Anahtar Kelimeler: Agir metal kirliligi, UASE yontemi, ICP-MS, Faktor analizi, Karaduvar.

ABSTRACT

In this study, 30 topsoil samples (0-20 cm) were collected from Karaduvar area (Mersin) where at
present various industrial (mainly petrochemical) and agricultural activities are taking place. XRD analysis
results showed that clays form the major component of the soils with an average of 55%. XRD data also
indicate that the soils contain 5—-8% quartz, 5—-14% feldspar, 9—15% calcite, 1-5% dolomite, 2-14% mica, 4—
17% serpentine and trace amounts of hornblende. Concentrations of 11 elements in soil samples were
determined using ICP-MS in order to discriminate between natural and anthropogenic pollution sources.
Element concentrations ranged between (in ppm).: 3.35-7.26 for As; 1.18-3.96 for Cd; 10.76-20.26 for Co;
37.99-63.48 for Cr; 18.55-243.1 for Cu; 338.7-565.6 for Mn; 4.42—6.44 for Mo, 148-279.3 for Ni; 10.12—
73.71 for Pb; 17.93-36.55 for V and 25.46-331.7 for Zn. In general, mobility of these heavy metals in topsoil
samples in decreasing order can be given as: Mn>Cd>Mo>Pb>Co>V>Zn>Ni>Cu>As>Cr. Factor analysis
results suggest that distributions of Co, Cr, Mn, and Ni are mainly controlled by lithological factors.
Whereas, distributions of Cu, Pb and Zn can be attributed to agricultural activities such as
pesticide/herbicide and chemical fertilizer use, as well as irrigation with petroleum hydrocarbon
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contaminated groundwater. Highest concentrations of Cd and Mo are generally observed around the diesel-
fired thermal power plant and ATAS petroleum refinery. Highest concentrations of As and V are generally
observed at the northwest sector of the study area, however, no definitive source can be designated for these
elements.

Keywords: Heavy metal pollution, UASE method, ICP-MS, Factor analysis, Karaduvar.
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Jeotermal enerji genel olarak gevreye karsi iyi huylu enerji kaynagi olarak kabul edilir. Diinyada son 40
yildaki jeotermal gelismeler, bu kaynaklarin ¢evreye olumsuz etkilerinin tamamen yok olmadigini
gOstermigtir (Axtmann 1975; Armannsson and Kristmannsdéttir 1992, Hunt 2001; Baba 2004; Baba and
Armannson, 2006). Tiirkiye’nin en tuzlu sicak su kaynagimin bulundugu Canakkale’nin giineyindeki Tuzla
jeotermalinin kontrolsiiz akigi, gerek yiizey suyu ve gerekse yeralti suyu kalitesinin kotiilesmesine neden
olmaktadir. Yapilan bu ¢aligma ile yiizey ve yeralti suyundaki bu kotiilesmenin jeotermal kaynaklardan
oldugu su kimyasi galigmalarinin yam sira izotop ¢alismas ile de desteklenmistir. Bu amagla 2003 ve 2004
yillar1 kurak ve yagish dénemlerinde Tuzla jeotermal alanindan toplanan su orneklerinin kimyasal ve
izotopik analizleri yapilmistir. Elde edilen sonuglara gére, yeralti sularinin aslinda CaHCOj ozelliginde iken
kurak dénemde sicak sularin etkisiyle CaSO,4 ve NaCl'lii sular sinifina degistigi gozlenmistir (Baba ve dig.,
2007). Bu dogrultuda, sularin kloriir derigimleri dikkate alinarak tistteki soguk su akiferine tuzlu sicak suyun
karisim oranmin % 1.5 ile % 9.0 arasinda degistigi hesaplanmstir.

Tuzla sicak su kaynaklari, soguk yeralti su kaynaklarina oranla zenginlesmis 8'%0 ve 8D degerleri ve diisiik
trityum degerleri ile yeralti sularimin izotopik kompozisyonundan kolayhkla ayirt edilebilirken, ozellikle
kurak dénemdeki yiizey ve yeralti suyuna olan bosalimlari sonucunda bu sularin dogal izotopik degerlerini de
degistirmektedir.

Yiksek sodyum ve kloriir igerikli Tuzla jeotermal suyu akifer kosullari nedeniyle dogal yollardan yeralt
suyuna kanstig1 gibi, ¢evreye kontrolsiiz bosalimi sonucu toprak yiizeyinde olusan tuz birikimi ile ozellikle
kurak donemlerde yiizey ve yeralti su kaynaklarinda oldugu kadar toprakta da asim tuzlanmaya yol
agmaktadir. Bu tuz birikiminin sonucu olarak, termal kaynaklarin bosalim alanlarina yakin kesimlerdeki
topraklarda elektriksel iletkenlik degerleri 40 000 pS/cm degerine kadar yiikselmektedir (Baba ve dig,,
2005). Yiiksek tuzluluk igeren bu tiir topraklarin drenaj yetenegi azaldig: gibi, bitkinin etkili kok derinligi ve
su alma hizi da azalacaktir (http://www.canola-council.org/watermgmtstrat.aspx; Eswaran et.al., 2001).
Boylece tarimsal arazi kotiilesmesi ile kars1 karsiya kalinacaktir. Buna ek olarak, Tuzla tuzlu sicak sularmmmn
igeriginde yiiksek oranlarda bulunan Fe, Mn, B ve As gibi baz iz elementler de st akiferdeki yeralt
sularmnin kalitesini kétiilestirmektedir. Bu nedenle, saghkl gevre kogullarinin siirdiiriilebilmesi igin, 6zellikle
yiiksek tuzluluga sahip benzeri sicak sularm yeralti suyu kalitesi ve toprak verimliligine olan olumsuz
etkilerinin azaltilmasi ve kontrolsiiz bosalimlarmin onlenmesi gerekmektedir. Ayrica jeotermal alandaki tath
yeralti su kaynaklarinin kullanimmin da dogal dengeyi bozmamasina 6zen gosterilmelidir.

Anahtar kelimeler: Tuzla, jeotermal, asir1 tuzluluk, oksijen-18, doteryum



61, Tiirkiye Jealoji Huruttay Bildiri Ozeri

ABSTRACT

Generally, geothermal water is accepted as friendly energy to environment. However, over the last forty
years in the World geothermal development has shown that it is not completely free of negative impacts on
the environment (Axtmann 1975, Armannsson and Kristmannsdottir 1 992, Hunt 2001; Baba 2004, Baba and
Armannson, 2006). Uncontrolled discharging from the most saline geothermal water of Turkey located in
south of Canakkale causes deterioration of both surface and groundwater quality. On this study, the main
reason of aforementioned impairment in groundwater quality was geothermal resources in the area which
was confirmed by isotopic surveys as well as hydrochemical analyses. For this purpose, chemical and
isotopic analyses were performed for the dry and wet peroids in 2003 and 2004. According to obtained
results, it was observed that shallow groundwaters were actually CaHCOj type waters in the wet period
while in the dry period they changed into NaCl and CaSO, type waters due to the influence of geothermal
overflow (Baba et.al., 2007). In accordance, mixing ratio of hypersaline Tuzla geothermal waters to shallow
groundwater was calculated to be between 1.5 % and 9 % based on their chloride concentrations.

While Tuzla geothermal water can easily be distinguished by relatively enriched in 6'"°0-0D and lower
tritium values than those of groundwater, it also alters the natural isotopic values of surface and
underground waters as the result of discharging into both water resources.

Tuzla geothermal water with high sodium and chloride content diffuses into groundwater by natural way due
to aquifer conditions as well as uncontrolled discharges into the environment which lead accumulation of
salt crust on the soil surface resulting over-salinization on soils as far as water resources particularly in dry
periods. As a result, electrical conductivity value increases in the soil close to the discharging area of
thermal manifestations up to 40 000 uS/cm resulting in salt deposition (Baba et.al., 2005). In such soil,
drainage ability will be decreased by increased salt content which causes the reduction in effective root
depth and as well as water intake rate of plant (http://www.canola-council.org/watermgmtstrat.aspx;
Eswaran et. al., 2001). Thus, farmland degradation will be in inevitably encountered. Additionally, some
trace elements such as Fe, Mn, B and As contents that are found in higher amounts in Tuzla geothermal
water worsen the quality of groundwaters overlaying the geothermal aquifer. Therefore, to obtain
sustainable environment, it is essential that hypersaline waters such as Tuzla geothermal waters needs to be
dealt to lessen their harmful effects and to prevent uncontrolled discharge on groundwater quality and soil
Sertility. Moreover, groundwater mining should be carried out considering natural balance in geothermal
areas.

Keywords: Tuzla, geothermal, hypersaline, oxygen-18, deuterium
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istanbul-Bakirkoy Civarinda Is1 Adasi Etkisi Ile Yeraltisularinda Yerel Olarak Gozlenen
Isinma

Local warming of groundwaters caused by heat island effect in Istanbul-Bakirkoy
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Is1 adas1 gehirlesmenin sonucu olarak 1sinma gibi mikro-iklimsel degisikliklerin sonucunda gozlenir. Bu
isinma 10 °C mertebesinde artiga neden olabilmektedir. Is1 adasina neden olan etmenler, antropojenik 1s1
yayilmasi, beton yapilarin 1s1 sogurmasi, yollardaki asfalt kaplamasi ve yogun trafik olarak siralanabilir.
Ancak, ana neden dogal bitki ortiistiniin insan yapimi yapilarla yerdegistirmesidir. Burada siralanan etkiler
havanin disinda yeraltinin ve yeraltisularinin 1sinmasma da neden olabilir. Yapilan 6l¢iimler sonucunda
[stanbul’un giiney kesiminde yer alan (Marmara Denizi kiyilar1) kuyulardaki sularin, Istanbul’un kuzey
kesiminde (Karadeniz kiyilar1) yer alan kuyulara nazaran daha sicak oldugunu ortaya ¢ikarmustir. Bunun
nedeni olarak iklimsel farkhiligin yam sira, giiney kesimde yer alan yogun yapilagmanin ve sehirlesmenin
neden oldugu 1s1 adasi etkisidir. Bu 1smin disiik entalpili bir jeotermal enerji olarak kullanimi olasiligi bu
konunun ilgi ¢ekici yanini olusturmaktadir. Cevre agisindan temiz ve ucuz bir enerji kaynagi olarak 1s1
pompalarinin kullanimi ile bu enerjiyi 1sinmada kullanmak olasidir. Giintimiiziin gelisen teknolojisi 1s1
pompalari ile 5 °K gibi bir sicaklik farki ile galigabilmektedir.

Anahtar Kelimeler : 1s1 adasi, yeraltisuyu, kuyu suyu sicaklig, jeotermal 1s1 pompast, [stanbul, Bakirkoy

ABSRACT

The heat island is a result of urbanization causing local microclimatologic changes such as increase in
weather temperature. This increase can reach up to 10 °C. The factors causing the heat island effect are the
anthropogenic energy release, the energy absorption of concrete, tarmac structures and traffic. However, the
main reason is the replacement of vegetation with man-made structures. These factors can cause the heating
of subsurface and ground water. The observations on water wells revealed that the well water temperatures
in the southern part of Istanbul are higher than that of the northern part. The reasons of this distinction are
climatic factors as well as the heat island effect of dense population and urbanization. The exploitation of
this heat source, or in other words recovery of low-enthalpy geothermal energy is an interesting point where
the world energy demand is increasing significantly parallel to the development of technology and quality of
life. From the environmental point of view, clean and cheap energy is the most preferable, where heat pumps
are the best choice for this purpose. Their installation is increasing all over the world where a temperature
difference of 5 °K can be obtained from the underground.

Key words : heat island, groundwater, well water temperature, geothermal heat pump, Istanbul, Bakirkoy
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Collesmeye Karsi Kiiresel Bir Girisim (DESIRE): Degisen Diinyada Jeoloji Miihendisligi icin
Yeni Ufuklar
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Engineers in a Changing World
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On yillar mertebesinde siyasi olarak tek kutupluluga (d)evrilen diinya, toplumsal agidan da giderek daha
karmagsik ve degisken bir hal almaya basglamistir. Kapitalizmin ‘kar maksimizasyonu’ ilkesi, en kiigtik
toplumsal hiicrelere kadar sirayet etmekte, bu durum genis yiginlarin dogayla iligkisini genel olarak olumsuz
yonde etkilemektedir. Insan topluluklarimin maruz kaldig1 deprem, heyelan, sel baskin gibi hizl; sera etkisi,
erozyon ve ¢ollesme gibi gorece yavas ama etkin siiregler bu olumsuz manzaranin giinlik orneklerini
olusturur.

Tarim alanlarimi tehdit eden erozyon siiregleri (daha genel olarak arazi bozulmasi) dinyanm en fakir
yigmlarini etkiler ve karmagik etmenlerce belirlenirler. Bu nedenle erozyonla miicadele bir yaniyla mevcut
sosyo-ekonomik kosullarin tespiti ve analizini, 6te yaminda kayaglardan ve topografyadan baslayip,
iizerlerindeki toprak profilinin her tiir 6zelliginin belirlenmesini gerektirir. Bu altliklara ek olarak i¢ paydaslar
(¢iftgiler), dis paydaslar (ilgili kamu ve sivil toplum kuruluslari) ve konuya iliskin uzmanlarin, sorunun
¢oziimii dogrultusunda birlikte bilgilenme, bilgi paylagimi ve giidiilenmesi yasamsal onemdedir.

Collesmenin Azaltilmas: ve Arazi Iyilestirilmesi (DESIRE) adli bir AB 6. Cergeve Projesi, yukarida ana
hatlan ile ¢izilen mantiga sahip, doga koruma temelli, kiiresel bir girigimdir. Cogu Akdeniz ¢evresinden 21
iilkeden 18 sorunlu alanda yiiriitilen bu projede, sayica baskin uzmanlik grubunu yerbilimciler (jeoloji
mithendisleri ve jeomorfologlar) olusturmaktadir. Bilindigi tzere ilkemizde bu konularda en kapsayici
egitimi almis iiniversite mezunlarimizin tinvani jeoloji miihendisidir.

DESIRE Projesi kapsaminda iilkemizde iki bolgede (Eskisehir’de Keskin Gélet Havzasi ve Konya Kapali
Havzasi’nda Karapmar civari); ¢ollesmenin azaltilmasina yonelik uzun soluklu (5 yil) arastirma/girisimler
yapilmaktadir. Proje grubundaki yerbilimcilerin kismen ya da tamamen sorumlu olduklar1 konular; aletsel
donem iklimsel verilerinin analizi ve tarihsel donem/Holosen verileri ile iliskilendirilmesi,
jeolojik/jeomorfolojik haritalarin hazirlanmasi, kaynak kaya - toprak ozellikleri iligkilerinin tayini, su ve
riizgarla toprak erozyonunun nicel olarak belirlenmesi (denel olarak, simiilasyonla, yapay rezervuarlarda
dl¢iimlerle vs.), erozyon risk haritalarinimn hazirlanmasi ve biitiin bu konularda yerel halkin egitimidir.

ilerleyen proje ¢alismalari, olasilikla yerbiliminin melez (kapsayici-genis perspektifli) karakteri nedeniyle
yerbilimcilerin esnek diisinmeye yatkin olduklaring; dolayistyla pedojenez, hidroloji, iklimsel degisimler

tiiriinden disiplinler-arasi alanlar kapsayan sorunlara, giirbiiz yaklasimlar sagladiklarim gostermektedir.

Anahtar Kelimeler: DESIRE, Erozyon, Collesme, Arazi bozulmasi, Doga koruma
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ABSTRACT
The world is increasingly becoming complex and socially destabilized since it has been evolved politically to
a monopolistic state within a period of decades. Actually, “profit maximization” obligation for the
Capitalism infiltrates till the finest social cells, while this situation affects adversely the relation between the
large human societies and the natural environment they lived. Rapid events such as earthquakes, landslides,
floods, and relatively slow but destroying processes such as greenhouse effect, soil erosion and
desertification represent daily examples of this evil picture.

Erosion (more comprehensively land degradation) processes that threaten particularly croplands affect large
and poorest populations of the world and in turn are determined by complex factors. For this reason,
combating erosion requires determination and analysis of the actual socio-economic conditions in one hand,
and determination of the quantified peculiarities such as topography, underlying rocks, overlying soil etc in
the other hand. In addition to these background social and physical ambiance, information production,
exchange and motivation among the internal stakeholders (mainly farmers), external stakeholders (i.e.
related state and non-governmental organizations and their experts) and experts of the DESIRE Project
itself, is crucially important in solution of the problem.

DESIRE Project whose aims and methodology strictly correspond the above mentioned framework is this
sort of EU 6™ Frame Project. It comprises 21 partner countries from all over the world and 18 hotspot areas
where the works will focus. The dominant discipline in the project is the earth sciences (geomorphology and
geology). As it is well known, the title of persons who receive a graduate degree in these areas from Turkish
universities is the geological engineer.

In the scope of the DESIRE Project, long-term (5 years) researches and activities are going to be undertaken
in order to prevent land degradation in two severely affected hotspots in Anatolia (Keskin basin in Eskisehir
region, and Karapinar in the east of the Konya Closed Plain). Earth scientists are partly or entirely
responsible for the following topics: analysis of climatic data within the instrumental period, extracting
ancient climate data from various records and their merging with each other, preparation of geological and
geomorphologic maps, determination of the interrelation between host rock and overlying soils,
quantification of water and wind erosion experimentally, by simulations, direct measurements etc.,
preparation of erosion risk maps and education of local people on all these subjects.

Proceeding works strongly indicate that earth scientists provide significant contribution to the
interdisciplinary problems such as pedogenesis, hydrology and climate changes, probably due to hybrid
nature of earth sciences and ability of flexible thinking the earth scientists have.

Key words: DESIRE, Erosion, Desertification, Land degradation, Nature protection.
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Zonguldak ilinin Jeolojik Kokenli Cevresel Problemleri Uzerine Bir Degerlendirme
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Ulkemizin en 6nemli tagkomiirii havzasi iizerinde kurulmus olan Zonguldak kenti, hem komiir tiretiminden
hem de bolgenin jeolojik-jeomorfolojik ozelliklerinden kaynaklanan ve ginliik yasami olumsuz yonde
etkileyen 6nemli ¢evresel sorunlara sahiptir. Bu sorunlarin basinda kente girildigi andan itibaren kendini
gosteren ve madencilik faaliyetlerinin yerlesim alanlan ile i¢ i¢e olmasindan kaynaklanan goriintii kirliligi
gelmektedir. Komiir iiretiminden kaynaklanan sorunlara, gegmis yillara gore sayilari oldukga azalsa da
komiir galerilerinin ¢okmesi sonucu olugan tasmanlari da eklemek mimkiindiir. Ozellikle 6zel isletmeler
tarafindan yiizeye yakin kesimlerde yapilan yeralt1 komiir isletmeciligi glinimiizde goriilen tasmanlarin temel
nedenini olusturmaktadir. Zonguldak kentinin diger ¢evresel sorunlarni ise bélgede sik¢a karsilagilan tagkin
ve heyelanlar olusturmaktadir. Yaganan olaylar, kentlesmenin, bolgelerin jeolojik kosullari gdz Oniinde
bulundurularak planh bir sekilde yapilmasi gerekliligini bir kez daha ortaya koymaktadir. Yapilan bu
cahsmada, Zonguldak il sinirlarinin toplam yiizey alanmin %13’iniin heyelan etkisi altinda oldugu
diistiniilerek, heyelan duyarlilik haritas: iretilmigtir. Haritanin hazirlanmasinda meydana gelecek hasarlarin
daha biiyiik olacag diisiiniilerek sadece derin heyelanlar dikkate ahnmis ve yontem olarak da mantiksal
regresyon yontemi kullamilmigtir. Elde edilen sonuglar, heyelan olusumlarini etkileyen en onemli bagimsiz
degiskenlerin, egim, Eosen yash volkanik ve sedimanter kayaglar ile Kretase yash kirmtili ve karbonath
birimler oldugunu gostermistir. Hazirlanan heyelan duraylihgi haritasi Gzerinde tagkin, deprem ve
tasmanlarin sorun yaratabilecegi alanlar da gosterilerek bolgesel dlgekli bir jeolojik kokenli sorunlar igin
duyarlilik haritasi hazirlanmigtir. Bu haritayla, meveut yerlesim alanlari igin gerekli 6nlemlerin alinmasinda,
yeni gelisecek yerlesim alanlarinda ise sorunlu alanlardan sakinilmasinda y6nlendirici olmak amaglanmigtir.

Anahtar Kelimeler: Zonguldak, heyelan, tagkin, tasman, madencilik
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ABSTRACT

The Zonguldak province, which is located on the most important hard coal basin of our country, has
important environmental problems caused both from coal production and geological-geomorphologic
characteristics of the region. Among these problems, visual pollution caused by the existence of mining
activities within settlement areas as it shows up with the entrance to the province, comes first. Although their
number have decreased compared to past years, it is possible to add the depressions formed as a result of
subsidence of coal galleries, to the problems caused by coal production. Especially, underground coal
mining activities close to surface done by private companies are the basic reasons for the depressions formed
today. Frequent floods and landslides seen in the region are the other environmental problems of the
Zonguldak province. The recent experiences again showed the necessity of urbanization being done by giving
attention to geological conditions of the regions. In this study, considering 13% of the total surface area of
the Zonguldak province is affected by landslides, landslide susceptibility map has been produced. During
preparation of the map, considering their capacity of causing serious damages, attention was given only to
deep landslides and as a technique logistic regression was used. The results showed that the most important
independent variables effecting landslide formation are slope, volcanic and sedimentary rocks of Eocene and
clastic and carbonate units of Cretaceous. On the produced landslide susceptibility map, the areas, where
flood, earthquake and subsidence could cause problems, were also shown to produce a regional
susceptibility map for geoenvironmental problems. With this map, providing guidance for the existing
settlement areas to take necessary preventive measures and for new developing settlements to avoid the
problematic areas, was aimed.

Keywords:Zonguldak, landslide, flood, subsidence, mining
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Kentsel planlamada, iizerinde ¢aligilan arazinin dogru degerlendirebilmesi ve verimli kullanilabilmesi igin
dogal ortamin sayisal ve karsilagtirmali bilgi ve verilerine gerek duyulmaktadir. Niifus artiglaniyla hizla
biiyiimekte olan yerlesim birimleri ok yonlii olarak dogal dengeyi tehdit etmektedir. Sakincali araziler
onlem alinmaksizin ¢ogu kez kullamima agilmaktadir. Denetimsiz kazi islemleri mevcut binalara ve altyap:
tesislerine zarar vermekte ve yikmaktadir.

Bu ¢ahsmada, Bursa kent merkezinde dogal ¢evre - kentsel yerlesim dengesini olumsuz yoénde etkileyen
kiitle hareketi konu edilmektedir. Uludag’in kuzey yamaglarinda bulunan Cekirge (Bursa) semtinde Subat—
2006 tarihinde bir kiitle hareketi meydana gelmistir. Hareketin topuk bélgesinde iki adet bina tamamen
yikilmis ve bunlara komsu iki yap: da hasar gormiistiir. Hareketin ta¢ bolgesinde ise agir hasar goren iki adet
bina yetkililer tarafindan kontrollii olarak yikilmistir. Cekirge bolgesinde meydana gelen kiitle hareketinin
nedenlerini arastirilmasi, bolgede olast kiitle hareketlerine kargt 6nlemlerin alinmas: ve kiitle hareketi ile
bozulan kesiminin kentsel dokuya uyumlu hale getirilerek yeniden kullamlmasi amaglarina yonelik olarak,
ayrmtili jeolojik, mithendislik jeolojisi, hidrolojik, hidrojeolojik, jeoteknik galismalar1 yapilmistir. Aragtirma
bulgulan topografik, jeolojik, hidrolojik ve hidrojeolojik agidan onlem gerektiren alanlarin imara agildigim
ve uygulama ve isletim sirasinda gerekli mithendislik 6nlemlerinin yeterli diizeyde alinmadigin1 gostermistir.
Ayrica, aragtirma bulgularindan yararlanarak bolgede kiitle hareketi riski tasiyan yapisal bolgeler
tanimlanmus ve dogal dengeyi koruyacak arazi kullanim 6nerileri getirilmistir.

Anahtar kelimeler: Arazi kullanimi, Dogal denge, Kiitle hareketi, Kentlesme
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ABSTRACT
Urban planning requires numeric and comparative information and data for a proper evaluation and wise
use of a land. Natural state is threatened by enlargement of urbanized areas concurrent with the increase in
population. Unsuitable areas are often tolerated to use. Furthermore, unsupervised excavations cause
damage and even collapse the existing buildings and infrastructure.

This study comprises the negative effects a mass movement on the natural environment- urbanization balance
in the Bursa city center. This mass movement occurred on February 2006 in Cekirge district of Bursa,
located on the northern slopes of the Mt Uludag. Two buildings collapsed and neighboring two other
buildings were damaged in the toe of the slide. Two other damaged buildings located on the crown area were
demolished under inspection of the local authorities. Detailed geological, engineering geological,
hydrological, hydrogeological and geotechnical investigations were carried out in order to understand the
reasons causing that mass movement in the Cekirge area and so as to restore the damaged area to make it
conform with the urban structure. The results of topographical, geological, hydrological and
hydrogeological investigations revealed that enough engineering precautions were not taken during planning
and construction stages which in fact require safety measures for the area authorized to settlement.
Moreover, risky structural areas were depicted from the mass movement point of view using the research
outcomes and appropriate land use areas were suggested to protect the natural state.

Keywords: Land use, natural balance, mass movement, urbanization
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Kazanh (Mersin) Bolgesinde Eucalyptus grandis W.Hill Ex. Maiden , Eucalyptus
camaldulensis Dehnhardt (okaliptiis) tiirleri ile Biyojeokimyasal Anomalilerin Saptanmasi
ve Fe, Zn, Mn, Cr I¢in Cevre Kirliliginin Belirlenmesi

Biogeochemical anomalies with Eucalyptus grandis W.Hill Ex. Maiden, Eucalyptus camaldulensis
Dehnhardt and determination of Environmental polution for Fe, Mn, Zn, Cr in Kazanli-Mersin
Area
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Yaklasik 60 (Altmis) yildan beri biyolojik érneklerde kimyasal analiz yapilarak biyojeokimyasal
prospeksiyon yapilmaktadir. Bununla birlikte ¢ogu bitki tiirleri biyojeokimyasal prospeksiyonda kullanildig:
gibi gevresel monitdr olarak da kullamlmaktadir. Bu ¢alisma ile de bolgedeki biyojeokimyasal anomalilerin
saptanmas! amaglanmigtir.

Mersin- Kazanli bolgesi yillardir (1984 den beri) 6zellikle Cr basta olmak tzere Cu, Zn, Mn  gibi
toksik diizeyde elementlere maruz kalmistir. Dogal olarak da bitki, su ve toprak da kirlenmistir.

Eucalyptus grandis W.Hill Ex. Maiden and Eucalyptus camaldulensis Dehnhardt (Okaliptiis) bitki
tirinden ve vyetistigi topraktan ornekler toplanmus; Fe, Zn, Mn ve Cr atomik absorbsiyon
spektrofotometresinde analize hazirlanmistir ve bitki-toprak arasindaki iliski istatistiksel olarak incelenmistir.
Eucalyptus grandis W.Hill Ex. Maiden tiiriiniin yapraginin Fe i¢in (r:0,6392, n:15,y:0.1068x+9.0301)
onemli (P<0,05) ve Mn igin ise (r: 0,7074, n:15, y = 2,0626x - 10,624) cok onemli (P<0,01) oldugu
saptanmigtir.

Sonugta E.grandis W.Hill Ex. Maiden tiiriiniin yapraklarmin Mn ve Fe icerikleri ag¢isindan
biyojeokimyasal prospeksiyonda kullamlabilecegi gibi, ¢evre kirliliginin ortaya ¢ikarilmasimda gevresel
monitdr olarak da kullanilabilecegi ongoriilmiigtiir.

ABSTRACT

Biogeochemical methods of prospecting date back to only about 60 years and depend on chemical
analysis of biological samples. On the other hand, many plant species could be used successfully for
environmental monitoring, in addition to biogeochemical prospecting. In this study, the aim was to
determine the biogeochemical anomalies with plants and soil.

Kazanli-Mersin Area had been for many years (1984) exposed to toxic element polition, such as Cu,
Zn, Mn and especially Cr. Therefore, plant, water and soil are polluted in this area.

Eucalyptus grandis W.Hill Ex. Maiden and Eucalyptus camaldulensis Dehnhardt. species and soil
samples where plants are growing, were collected in Kazanli (Mersin) area, and analysed for their Fe, Zn,
Mn and Cr contents. The analyses were performed by flame atomic absorpsion spectrofotometer. Data for
the statistical significance of the relationship between plant and soil samples for Fe and Mn were
investigated. The leaves of E. grandis W.Hill Ex. Maiden species were found to yield significant correlation
for Fe (r:0,6392, n:15,y:0.1068x+9.0301) (P<0,05) and highly significant correlation for Mn (r: 0,7074,
n:15, y = 2,0626x - 10,624) (P<0,01). It is concluded that the leaves of E. grandis W.Hill Ex. Maiden can be
used both in biogeochemical prospecting as a sample medium to detect concealed deposits of Mn and Fe and
in environmental monitoring studies.
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Effect of Water Salinity on Soil Degradation in Tallafer Area
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Soil & Water Sciences /Agriculture &Forestry College /Mosul University
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ABSTRACT

The developments which happed by remote sensing techniques gives probability were not possible before by
saving a great deal of accurate and periodic information's which is interest the researchers and to take
control of and to overcome the problems of environmental degradation, especially land degradation and
vegetation. The expansion in the exploitation of land in several fields such as agriculture especially in recent
years, as well as some projects such as the dams and irrigation canals caused by neighboring countries,
which have contributed to reducing the amount of available water in agricultural exploitation, and with the
increase in population density and rapid development in all fields and because of the shortage in amount of
rainfall. Therefore, researches directed to find other sources of water and the exploitation of the available
water resources in a better form

The study area located in Tallafer northwest of Mosul province, at a distance about (60) km, the study
depends upon water of springs which is flowing from the city center towards the south, where agricultural
lands, this water that flow in drainages mixed with stinking water flowing from the highland regions, four
sites have been selected on and starting varying distances from the source to the end of the study area, in
order to study effect of quality of water on the chemical characteristics of soils which irrigated by this
water at each location, with soil sampling and compared it with other soil samples in the same region but did
not irrigate by same water. The study aims of using remote sensing techniques depends upon landsat TM
imagery in digital classification which is separated in three bands TM3,TM4 and TMS by using ( ISMIC )
program which is use classification image creating false color composite image to give a big number of
spectral signature which the program depends upon it, to classify the image. This research aims too;
investigate the water quality in the study area and the extent of its impact on soil and chemical
characteristics in the orchards and land used in the cropping area south of Tallafer region.

The satellite image TM with three bands have been incorporate to get image in a false color to give a big
difference of spectral signatures for soil and vegetation in the study area, where the areas with high
vegetation cover appears by dark red color, and that is also means there is high moisture content and
nutrient minerals in that area. Whereas, some of regions appeared by bright color because of decreasing in
moisture content and highly the salinity dominion. The study area is near Sasan and Shaikh-ibrahim
mountain where the rocks component on this mountain mostly contain from Calsume sulfate which is effect
on soil degradation in the study area through sheet and Gally erosion which is help at the end on flow water
to the canal leading to the fields in the study area south Tallafer.

Chemical analysis where done on soil samples and water quality and results confirmed that the water in the
first location was classified as (C3) according to the classification of the American Salinity Laboratory.
While the water class in other locations where classified as Saline type at (C4) and unsuitable for irrigation,
where electrical conductivity (Salinity) ranged between (2.54 - 2.62) dem.m’’. Either in terms of soil samples
has been observed large significant differences in samples which irrigated by the springs water that
compared with other lands which depend on rains, specially in Electrical Conductivity and Sodium lon
Concentration

Keyword: -Remote sensing. Water quality. Tallafer.
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Effect of adding rock phosphate and organic matter in liberation of the available phosphorus
from the soil north Iraq

Rand A. AI-TAEE, Dr. Mazin F. SAID

Soil & Water Sciences dept. / College of Agriculture and Forestry University of Mosu/IRAQ
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ABSTRACT
The soils in Iraq contain adequate amount of phosphorus metal, but the amount of available phosphorus on
this soils is few, The rock phosphate in Iraq located in Akashat region, mine capacity will reach 3.4 million
tons annually, which is a rich source phosphore up some sites to 30% in the fifth phosphorus oxide. Study
aims to use the levels of organic matter to determine its role in the liberalization available phosphorus
process under limestone soil conditions, and Add two levels of phosphate rock to know the difference when
editing the presence of phosphorus rock phosphate and non-existence.

Figure (1) and table (1)shows effect of organic matter addition and rock phosphate in liberation of the
available phosphorus from the soil, and found that The available phosphates values were increased
significantly in the soil containing 1% rock phosphate as compared with the control treatment (0% rock
phosphate), in about 31.4%. and The available phosphorus values were increased significantly in the soil
amended with both levels of the organic manure as compared with the control treatment (0% organic
manure). Increasing the organic matter level from 1% to 2% increased the available phosphorus
significantly (10-12%).

The available phosphorus values were greater in the non-sterilized soil than the sterilized soil in about 23-
47%. Adding organic matter levels 1% and 2% led to an increase in net phosphorus ready by 2.8, 3.4, 2.7
and 3.4 mg P. Kg -1 ratio for the treatment of comparison (0% organic matter) in the absence of rock
phosphate and existence (1%), respectively. The presence of rock phosphate give the increase in net
phosphorus ready by 2.1, 2.0 and 2.1 mg P. Kg -1 in each of the treatment of comparison, 1% and 2%
organic matter, respectively. Figure (6) and Supplement (2) shows the effect of incubation periods and
organic matter in available of phosphorus from the soil, as the findings suggest that the values of available
phosphorus morally increased significantly until 28 days of incubation, reaching 8.42 mg p. Kg -1 then
observed a decrease in the values of phosphorus in the soil reached 7.25 mg p. Kg -1 at the end of a period
of incubation and the amount of 56 days. It also notes that the values of available phosphorus transactions
increased significantly in organic matter for the comparison sample (0% organic matter) with a time of
incubation, reaching the highest values after 28 days were 9.35 and 9.94 mg p. Kg -1 in both treatment 1%
and 2% respectively organic matter ratio for the treatment of comparison (0% organic matter) and 5.96 mg
p. Kg -1. Finally, the increase in the available phosphorus in nonsterile soils are due to the participation of
slum solvents phosphate and already existing in the soil and the transfer of non-phosphate dissolved into
dissolved.

Keywords: rock phosphate, organic matter,Iraq
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Use And Treatment Of Municipal Effluent Water In Kirkuk Area, IRAQ.
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ABSTRACT
Utilization of non — prime water in arid and semi arid regions is necessary to supplement resources. The

municipal effluent water from Kirkuk water treatment plant and effluent water of three municipal of Haweja,

Abbassy and Riyadh were selected and their effects on soil and water resources were investigated. The pH of
samples of the municipal effluents ranged from 6.47 to 8.48 , EC ranged from 0.260-0.875 ds/m ,TSS 150-

1761 mg/l ,TDS from 153-1150 mg/l and BOD was in range from 70-543 mg/l .The results obtained from

heavy metals determination in effluent showed that the concentration of Mn 1.19-1.55 mg/l ,Pb concentration
was 2.0-2.11 mg/l ,Cu ranged from 1.33 to 2.75 mg/l and Zn was in 0.66- 78 mg/I.

The result shows that for municipal effluent water the pH ,EC,TDS,BOD and TSS and heavy metals
concentrations of Mn , Pb ,Cu , and Zn are the limiting factor and exceed the standard for agricultural land
irrigation . In soils irrigated with effluent water the concentrations of Mn, Cr ,Cd , and Zn exceeded the
normal levels, and were in critical range . In land irrigated with industrial effluent water Cd and Mn
concentrations were higher than normal range .
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Akkaya (Ulas-Sivas) Solestin Yatagimin Jeolojik ve Jeokimyasal Ozellikleri

Geologic and Geochemical Features of Akkaya Celestine Mine (Ulas-Sivas)

Cigdem SAHIN, Ali UCURUM

Cumhuriyet Universitesi, Jeoloji Miihendisligi Boliimii, 58140 Sivas.
csahin@cumhuriyet.edu.tr, aliucurum@cumhuriyet.edu.tr
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Solestin iceren evaporitler Sivas Tersiyer Havzasinda yaygin olarak bulunmaktadir. Sivas
bolgesinde Akkaya solestin yatag: en biiyiik agik isletme olup Eosen yashdir ve masif cevher igermektedir.

Ust kitasal kabuga gore normalize edilmis diyagramlara gére evaporitler Ba, U, Na, K, Al, Ti ve
Mn, (ana ve eser elementlerce) ve REEs’ce tiiketilmis ve Sr, Ca, Pb bakimindan zenginlesmistir. S6lestinlerin
Na/K, Mg/Ca, Ca/Na, Ba/Sr oranlari ve hafif negatif Ce anomalisi, Akkaya evaporit minerallerinin
olusumunda sadece deniz suyunun degil ayn1 zamanda havzaya tuzlu su getirimleri ve/veya hidrotermal
meteorik sularin da katkisimn oldugunu gostermektedir. Sélestinlerin Na/K, Mg/Ca oranlarimin deniz suyu,
Oliideniz ve Kizildeniz’e gére ¢ok diisiik olusu ve Ca/Na oranmin ¢ok daha yiiksek olmasi ortama ¢ok fazla
miktarda tatl su getirimi oldugunu gostermektedir.

Evaporit minerallerinin 8D ve 80 verilerine
gore Akkaya solestin yatagimin olusumunda etkin olan
suyun sedimanter kokenli oldugu séylenebilir.

O s

W solostin

O Niksar-Moloonk

A Sy:ak GomiMotaork

58 - 80, §*S - ¥'Sr/**Sr arasindaki iliski, jips ve anhidritlerin tamam ile sélestinlerin ¢ogunun
denizel oldugunu gostermektedir. Evaporit minerallerinin &**S verilerine gore S’iin kaynag1 asil olarak
denizel evaporittir. Solestinlerin yiiksek 8*S degere (22,6-30,6 %o) sahip olmalan, tuzlu sular i¢inde
¢Oziinmiis kikiirtin siilfir mineralinin olusumu i¢in indirgendigini gostermektedir. Evaporit minerallerinin
tamaminin, st kita kabugun *’St/**Sr oranlarna (*’Sr/**Sr ~ 0.719) ve ortalama okyanusal suyun *’Sr/*Sr
oranlarma (VSr/*Sr ~ 0.7091) gore disiik *’Sr/**Sr (0.707202-0.707703) oranlarma sahip oldugu
gozlenmektedir. Bu durum, evaporit minerallerinin olusumunda etkin olan sulara, havzadaki evaporit
mineralleri ile ara katkili volkano sedimanter kayaglardan beslenen sularm katilimmi gostermektedir. Bu
sularin katilimiyla *'Sr/**Sr oranlarinda diisiis gozlenmistir.
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Anahtar Kelimeler: Akkaya (Ulag-Sivas), solestin, REEs, durayli (O, S) izotoplar, Sr izotopu

ABSTRACT
Celestine-bearing evaporite mineralization is widespread in Tertiary Sivas Basin. Akkaya Celestine deposit
is the biggest open pit mine in the Sivas area. Akkaya Celestine deposit is Eocene in age and characterized
by having massif ore.

Based on Upper continental crust normalized diagrams, evaporites in Akkaya mine depleted in Ba, U, Na, K,
Al T, Mn, and REEs and enriched in S¥ ,and Ca, Pb. Na/K, Mg/Ca, Ca/Na and Ba/Sr ratios of Celestine and
slightly negative Ce anomaly in evaporite minerals may indicate that sea water is not only responsible for the
formation of evaporite minerals in Akkaya mine but also basinal brine and/or hydrothermal meteoric water
is also joined in the formation of evaporites. Celestine minerals have very low Na/K, Mg/Ca ratio, and have
very high Ca/Na ratio compared with sea water, Dead Sea and Red Sea. Therefore, it shows greater
[freshwater may input to basin.

Based on 6D and 6'°0 data of evaporite minerals, it can
be said that sedimentary water is responsible in the formation of
Akkaya Celestine deposit.

Relationships between 'S - §"°0, S - 3Sr/*°Sr shows that all gypsum and anhydrite and most of celestine
have signatures of marine evaporites. 0%S data of evaporites from Akkayaya Celestine mine indicate that
origin of S is mainly marine evaporite. High 8%S values (22,6-30,6 %o) of celestine indicate that the dissolved
sulphur in basinal brines had undergone partial reduction to sulphide,. 5%0, Ysr/°Sr with 8*'S suggesting
that this evaporite deposit is dominated by a marine signature. Evaporite minerals have lower Y Sr/%Sr ratios
(0.707202-0.707703) compared to average upper crust 5Sr/Sr ratio ('Sr/°Sr ~ 0.719) and average sea
water S'Sr/°Sr ratio (’Sr/*°Sr ~ 0.7091). This situation suggests that interstratal brines may have mixed
with other circulating fluids (meteoric hydrothermal) that had interacted with the volcanic materials and had
undergone Sr isotope exchange
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Key Words: Akkaya (Ulas-Sivas), celestine, REEs, stable isotopes, Sr isotope.
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Orta Sakarya Vadisi (Eskisehir) Bentonit Olusumlarinin Jeolojisi, Mineralojisi ve

Jeokimyasal Ozellikleri

The geology, mineralogy and geochemistry of bentonite deposits from Middle Sakarya Valley
(Eskisehir)
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Eskigehir’in Mihalgazi ve Saricakaya ilgelerinin bulundugu Orta Sakarya Vadisi’nde, andezitik ve dasitik
bilesimli volkanik kayag¢lar ayngarak bentonite doniismiistiir. Bolgedeki bentonitler stratigrafik olarak dort
farkli seviyede olusmuslardir. Bunlar; andezitik bilesimli lavlar (1. grup) ve aglomeralarla (2. grup) iligkili
bentonitler, dasitik bilesimli lavlar (3. grup) ve tiiflerle (4. grup) iligkili bentonitler seklindedir. Andezitik ve
dasitik bilesimli lavlarla iligkili bentonitlerde kiiresel ayrigma karakteristik olarak gozlenirken, dasitik
bilesimli tiiflerde yanal yonde zonlanma belirgindir. Bentonitlesme seklinde gerceklesen ayrisma yaklasik D-
B dogrultulu bindirme hatt1 boyunca yiikselen hidrotermal eriyiklerin etkisiyle olusmuslardir.

X-Isinlar1 difraktogrami (XRD) ¢aligmalar bolgedeki bentonitlerin baglica dioktahedral simektitlerden
meydana geldigini gostermistir. 1, 2 ve 3. grup bentonitler ortag (Na-Ca) bentonit bilesimli iken, 4. gruptaki
olusumlar ise Na-bentonit bilesimlidir. Aynica kaolinit, karigik tabakali illit/simektit, illit ve kloritler
bentonitlerde gézlenen diger kil mineralleridir. Kuvars, feldspat, jips, kristobalit/opal-CT, kalsit ve dolomit
ise bentonitlerdeki kirintili minerallerdir.

Ayrisma siiresince orneklerin toplam Fe,O;, MgO ve TiO, igeriklerinde farkli davramislar gozlenmistir.
toplam Fe,O; ve TiO, 1, 2 ve 3. grup bentonitlerde ayrigma siiresince azalirken, 4. grup bentonitlerde ise
zenginlesmistir. Ayrigma siiresince MgO elementi ise tam tersi bir davranis gostermistir. Dort grupta da SiO,
ve Al,O; hemen hemen hi¢ degismezken, K,O alterasyon siiresince kayba ugramigtir. Elementlerin kazang ve
kayiplart alterasyon olaymin agik sistem kosullarinda gergeklestigini ortaya koymustur. MgO, Fe,O; ve TiO,
elementleri ana kayaca gore 3 katindan fazla zenginlesmis olup, s6z konusu zenginlesme ikincil fazlarla
birlikte ¢okelme olaylari i¢in belirtectir.
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Anahtar Kelimeler: Eskisehir, bentonit, olusum, XRD, hidrotermal ayrigma.

ABSTRACT
The bentonite deposits occurred by alteration of andesitic and dasitic volcanic rocks in Mihalgazi and
Saricakaya districks, Middle Sakarya Valley. These bentonites are classified in four stratigraphic levels.
These units; deposits in andesitic lava (Group 1) and agglomerate (Group 2), deposits in dacitic lava (Group
3) and tuffs (Group 4). The first and third group deposits are distinguish with spherical alteration and the
lateral alteration zonation is shown in the deposits at fourth group deposits. Bentonitization formed by the
influence of hidrothermal solutions, rise across thrust fault lines of approximately E-W strike direction.

X-ray diffraction (XRD) studies have shown that all bentonites are composed mainly of dioctahedral
smectite. While first, second and third groups bentonites are neutral (Na-Ca), group 3 bentonites are Na-
bentonite in composition. Moreover, kaolinite, mixed layer illite/smectite (1/S), illite and chlorite are other
clay mineral types in bentonites. Quartz, feldspar, gypsum, kristabolite/opal-CT, calcite and dolomite are
non clay minerals in bentonites.

The differences on contents of total Fe;Os, MgO and TiO; are observed during alteration. While total Fe;O;
and TiO; reduce in first, second and third group bentonites, these elements gain in fourth group bentonites.
MgO also show contrary behavior from total Fe,;O; and TiO,. While SiO, and Al,0; behave immobile in all
bentonites, K>O also lost during alteration. The gains and loss of elements are revealed that alteration
formed in open system conditions. According to parent rocks, the triple enrichments of MgO, total Fe;O; and
TiO; indicated precipitation with secondary phases.

Keywords. Eskisehir, bentonite, occurrence, XRD, hidrothermal alteration.
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Dogu Anadolu’da Antik Dénemlerde Kullamilmis Yar1 Kiymetli Tas Yataklarindan
Ornekler: Granat, Oltu Tagi, Obsidiyen ve Oltu Ziimriitii

Samples Of Semi Valuable Stone Beds That Were Used In Antique Terms In Eastern Anatolia:
Garnet, Oltu Stone, Obsidian and Oltu Emerald
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Anadolu cografyasi, iklimi, suyu, bereketli topraklari, yeralti ve yeriistii zenginlikleri bakimindan
canhlarin, ozellikle de insanlarin yasamasima elverigli bolge oldugundan tarihin her déneminde insanlarin
ilgisini ¢ekmis ve burada medeniyetler kurmuslardir. Her medeniyetin kendine 0zgii tarihte iz birakan
devirleri olmugtur. Giiniimiizde oldugu gibi antik donemlerde de insanlar 6nce yakin ¢evrelerinde var olan
dogal malzemelerden yararlanma yolunu se¢mislerdir. Bu malzemelerin yakin ¢evrede yeterli olmadigi veya
bulunmadigi durumlarda daha uzaklardan karsilamaya ¢alismuglardir. Ulkemizin miizeleri gezildigi zaman
hemen hemen hepsinde o bolgeden ¢ikartilmig, her antik doneme ait tarihi eserler goriilebilir. Bu eserlerden
en Onemlileri taki ve siis egyasi olarak kullanilagelen yar1 kiymetli taglardir.

Bu ¢alisma TUBITAK tarafindan desteklenen “Dogu Anadolu Bolgesinde Yar Degerli Tas Yataklar ve
isleme Teknolojileri” (proje no:105Y172) kapsaminda; granat, Oltu tasi (sert ve parlak komiir/antrasit),
obsidiyen ve kalsedon-opal gibi yar kiymetli tas yataklarinin yerlerinin belirlenmesi ve antik dénemlerde
kullanimlarimi aragtirmak amaciyla yapilmistir. Calismada, oncelikle arazi gozlemleri yapilmis, daha sonra
miizelerdeki orneklerle arazi 6mekleri karsilastirilarak ¢alisma konusu yart kiymetli taglarin antik donemde
kullanihp kullamlmadig: ortaya ¢ikarilmaya ¢alisiimistir. Asagida bu yan kiymetli taslarla ilgili bulgular ve
sonuclar 6zetlenmistir.

Granat: Bitlis Metamorfitleri igerisinde bulunan granatlar, Boylirdelen ve Orta¢ koyleri (Mus), Mutki,
Unaldi ve Seyhcuman koyleri (Bitlis) dolaylarinda goriilmektedir. Boray (1973), Bingdl (1974), Mason
(1975), Hall (1976), Yilmaz ve Ark. (1982), Helvaci (1983b) ve Sengiin (1991) bolgedeki metamorfizma
olaymimn Alt Paleozoyik oncesi ve Triyas-Miyosen arasinda olmak tzere iki farkli zamanda oldugunu
belirtmislerdir.Bu bolgelerdeki metamorfitler i¢erisinde bulunan granat mineralleri almandin olup, yiiksek
dereceli metamorfizma kosullarinda ve diisiik su basinglarinda olusan, mika sistler icerisinde bulunan kuvars,
albit, sifen, hornblent, rutil, disten ve opak minerallerle birlikte olusmustur. Sert diizgiin ¢ok yiizeyli, parlak
ve renkli olan granat mineralleri antik dénemlerde insanlarin ilgisini ¢ekmis, bu insanlar tarafindan boncuk-
taki malzemesi olarak kullanilmistir. Van miizesindeki objeler iizerinde (¢evredeki arkeolojik kazilarda
bulunarak miizeye konan) yapilan arastirmalarda Urartular doneminde boncuk-tak: olarak kullanilmis granat
(almandin) mineralleri gorilmiistir. Gunimizde granat mineralleri ogutiillerek zimpara yapiminda
kullanilmaktadir.
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Oltu tasi (sert ve parlak komiir/antrasit): Giiniimiizde, tespih ve taki yapmminda kullanmilan Oltu tasi
Yesilbaglar ve Dutlu koyleri (Oltu/Erzurum) dolaylarinda bulunmaktadir. Bu tas, Ust Jura zamaninda
¢okelmis ve defalarca ardalanmali konglomera-kumtagi-silttagi-kiltasi istiflerinin ve ¢akil-kil boyunda
malzeme igerikli, kotii boylanmali birimler igerisinde, 0.5-50cm. boyutlar arasinda degisen pargalar halinde
bulunmaktadir. Sertligi 2.5-3 arasinda, demir siyahi renginden cilali siyaha kadar degisir. Bu 6zellikleri ile
kémiirlesmenin son safhasinda bulunan antrasit komiiriine ¢ok benzemektedir. Van miizesindeki objeler
tizerinde (¢evredeki arkeolojik kazilarda bulunarak miizeye konan) yapilan arastirmalarda antik donemlerde
insanlar tarafindan boncuk, taki ve miihiir yapiminda kullanilmis sert ve parlak komiirlere (antrasit)
rastlanmistir. Antrasitten yapilan bu objelerin malzemesi biiyiik olasilikla Oltu bélgesinden alinmus olabilir.

Siyah-Kahverengi Obsidiyen: Siyah-kahverengi obsidiyenler Sarikamis-Karakurt (Kars) arasinda,
Meydan (Van), Siiphan, Agri daglan, Nemrut dag: (Bitlis) basta olmak {izere daha pek ¢ok volkanik bolgede
goriilmektedir. Bu bolgelerde Ust Miyosen-Pliyosen zamaninda olusmus bazalt, andezit, aplit, obsidiyen,
perlit, tiif, tiifit gibi volkanik kayalar goriiliir. Miizelerde bulunan objeler iizerinde yapilan arastirma sonucu
obsidiyenlerin antik donemlerde insanlar tarafindan taki, kesici alet ve ok ucu olarak kullanildig
saptanmistir. Arazi gozlemlerine gore ok ucuna takilan ve sivri obsidiyen parcalari insan yapimu degildir.
Bolgedeki obsidiyen zonlarmin bazi kesimlerinin tektonik etkilerle basing altinda kalarak pargalanmalar
sonucu dogal olarak olusmuslardir.

Oltu Ziimriitii (kalsedon-opal): Bolgede Oltu zimriitii olarak adlandirilan ve yesil renkli olan
kalsedon-opal Turnalar koyti'niin (Oltu/Erzurum) 300m. kadar giineydogu kesiminde zonlar halinde ve
Kagizman’in (Kars) bati kesimlerindeki Aras nehri ¢okelleri igerisinde ¢akillar halinde bulunmaktadir. Bu
kalsedon-opallerin  bulundugu bélgelerde Jura-Kretase yashi ofiyolit karmasigi/ofiyolitik melan)
(serpantinlesmis ultramafik kayalar, gabro, levha dayklar ve yastik lavlar gibi) egemendir. Ofiyolit
karmasiginin iginde olugan kiriklardan ¢ikan hidrotermal sularin biraktig1 listvenitli zonlarda bu tiir kalsedon-
opaller olugmustur. Giiniimiizde daha ¢ok Oltu’daki atolyelerde islenerek gesitli takilar yapmada kullanilan
bu yesil renkli kalsedon-opaller (Oltu ziimriitii) bilyiik olasilikla antik donemlerde de boncuk ve taki
yapiminda kullanilmistir. Miizelerde yapilan aragtirmalarda bu taslara benzer ¢ok sayida boncuklara ve
takilara rastlanmigtir.

Anahtar kelimeler: Granat, Oltu tasi, Oltu ziimriitii, Obsidiyen

ABSTRACT

Anatolian geography, had been so excited that civilizations setup there as regard to climate, water,
abundant soils. Each civilization had experienced its own ages. As present, in ancient ages, people prefer to
use natural materials near around them or they benefit them to compensate far beyond. When the museums of
our country are visited, ancient productions of every antique terms derived from that area can be seen nearly
in all museums. Most important ones of these productions are the semi-valuable stones that had been used
for ornament and jewellery.

This study was aimed to identify places of the semi-valuable stones like garnet, Oltu stone (hard and
bright coal/anthracite) obsidian and chalcedony-opal and to search for usage of them in ancient times and
supported by TUBITAK as a project named “Semi Valuable Stone Beds and Process Technologies in Eastern
Anatolia”(Project No: 105Y172). In this study, firstly field observations were done and then samples in
museums were correlated with field samples and later it was tried to understand whether semi valuable
stones were used in antique terms or not. Findings and results about these stones are summerized below.

Garnet: Garnets included in Bitlis Metamorphites were observed around Boyiirdelen and Ortag
villages (Mug), Mutki, Unaldr and Seyhcuman villages (Bitlis). Boray (1973), Bingdl (1974), Mason (1975),
Hall (1976), Yilmaz ve Ark. (1982), Helvact (1983b) and $engiin (1991) indicate that the metamorphism in
that region occured during two different times as Pre Lower Paleozoic and Triassic to Miocene. Garnet
minerals in the metamorphic rocks are almandine formed with quartz, albite, augite, hornblend, rutile,
kyanite and opaque minerals in micaschists that are the products of high grade metamorphism and low

39



1. Turkige Jeolaji Huruttay Bildiri Ozlers

water pressure conditions. Hard, regular multifaces, bright and colorfull garnet minerals were excited for
people in antique terms so that they used them as bead-ornament material. The researches that were made on
the objects (that were found in Archeological diggings around Van) in Van Museum, indicated that, garnet
(almandine) minerals were used as bead-ornament in Urartu terms. Today, garnet minerals are used to make
emery by grinding them.

Oltu stone (hard and bright coal/anthracite): Oltu stone ,that is used for producing rosary and
ornament today, observed around Yesilbaglar and Dutlu villages (Oltu/Erzurum.) This stone is found as 0,5-
50 cm pieces in alternations of conglomerate-sandstone-siltstone-claystone formed in Upper Jurassic and in
poorly sorted gravel and clay. Hardness of it 2,5-3 and its color changes from ferric black to polished black.
With these characteristics, Oltu stone is similar to anthracite. The researches that were made on the objects
(that were found in Archeological diggings around Van) in Van Museum, showed that people used anthracite
as bead, ornament and seal in antique terms. These stones must be gathered from Oltu area.

Black-Brown Obsidian: Black-Brown obsidians can be observed around many volcanic areas like
Sarikamig-Karakurt (Kars);, Meydan (Van), Siiphan, Agri Mountains and Mount Nemrut (Bitlis). In these
areas volcanic rocks like basalt, andesite, aplite, obsidian, perlite, tuff. tuffite can be observed. The museum
researches indicate that obsidian was used as ornament, cutter, arrow head by people in antique terms.
According 1o field observations sharp obsidian pieces used for arrow heads are not manmade. They were
Jformed naturally because of tectonic compression that crushed the some obsidian zones.

Oltu Emerald (Chalcedony-Opal): Green colored chalcedony-opal that is called Oltu Emerald in
Oltu area can be found as zones in 300 m away from Turnalar Village (Oltu/Erzurum) to southwest and
found as pebbles in Aras river deposits in west of Kagizman (Kars). Jurassic-Cretaceous aged ophiolitic
melange is widespread in these areas. This chalcedony-opal was formed in listvenite zones due to
hydrothermal solutions that followed the faults of this melange. The chalcedony-opal that is processed in
ateliers in Oltu  for ornament production today, most probably used for bead-ornament in antique terms.
Many beads and ornaments were found similar to these stones during museum researches.

Keywords: Garnet, Oltu Stone, Oltu Emerald, Obsidian
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Zayif dayanimh kayaglarin Schmidt sertlik degeri, tek eksenli basing dayamimui ve indeks
ozellikleri arasindaki iliski

The relationship between Schmidt hardness values, uniaxial compressive strength and index
properties of weak rocks

Saffet YAGIZ, M. Bahattin TUZCUOGLU, Mehmet UYSAL

Pamukkale Universitesi, Miithendislik Fakiiltesi, Jeoloji Mithendisligi B6liimii, 20020 Denizli
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Denizli ¢evresinde igletilen dogal tas ocaklarimmn biiyiik bir kismu zayif dayanimh olup farkli
traverten tiplerinden olusmaktadir. Isletilen traverten tipileri; ¢al tipi, kamis tipi, kristal kabuk, noge tipi
olarak simiflandimnlabilir. Bolgede ocak olarak igletilen travertenlerin tek eksenli basing dayamimlari 30-
80MPa arasinda degismektedir. Bu ocaklara ek olarak; Denizli ili Bozkurt ilgesinde isletilmesi diigiiniilen
siyah renkli dolomitler (80-100MPa), Antalya ili ¢evresinde isletilen yumusak killi kiregtas1 (Limra; 30-45
MPa) ve orta dayammh (80-100 MPa) kaya olarak adlandirilan bej renkli kirectaslar1 dogaltas sektorii
bakimindan énemli kaynaklardir. Bekilli ilgesi ve ¢evresinde yaygin olarak bulunan kayrak taslar da (90-
110Pa) bolgede kaplama tasi olarak kullanilmaktadir. Denizli ili ¢evresinde isletilen traverten tipleri,
icerisinde bulundurduklar kil miktar1, dokusal farklhiliklar, bitki koklerinin olusturdugu bosluklar, ve laminali
doku ozellikleri bakimindan farkliliklar gostermektedir. Sahadan alman traverten Ornekleri fiziksel ve
dokusal dzelliklerine gore farkli tiplerde agagidaki gibi gruplandinilabilir.
Cali tipi olarak adlandirilan traverten tipleri, agik krem-agik kahve renkli, birka¢ milimetre ile santimetre
kalinliginda diizensiz laminal yapi tipik olarak goriiliirler.
Kams (reed) tipi olarak adlandirilan traverten tipleri, bataklik ortamlarda depolandiklarindan depolanma
sirasinda bitki koklerine tutunarak ¢okelen karbonatlar bosluklu, gézenekli bir doku meydana getirirler.
Noge tipi olarak bilinen kahve renkli ve yogunlugu kamus tiirii travertenlerden yiiksek olan bu tip travertenler
aslinda kanus tipi travertenlerle ayni kosullarda olusurlar ancak dayanim ve sertligi daha yiiksektir.
Kristalin kabuk tipi olarak adlandirilan yogun, agik renkli, ¢okelme yiizeyine dik olarak gelisen kalsit
kristalleri igeren traverten tipleri, kamis ve noge tipi travertenlere oranla yiiksek dayanimhidir, ancak ¢ali tipi
travertenlerden daha diigiik dayanima sahiptir.
Traverten tiplerine ek olarak, farkli sahalardan alman dolomit, bej renkli kiregtas, killi kiregtag: (limra) ve
sist orneklerinde de deneyler yapilarak 6zellikleri belirlenmistir.
Dolomitler orta dayanimh kayaglar sinifinda yer almaktadir. Denizli ili Bozkurt ilgesinde isletilmektedir.
Dolomitler dokusal olarak kompaktir ancak homojenlik gostermezler.
Bej kirectaglari Antalya Korkuteli ilgesinde isletilmektedir. Bej renkli kiregtaslari homojen degildirler,
mikro catlaklar igermektedir ve orta dayanima sahiptir.
Limra kirectaslari Antalya ili, Elmali ilgesinde isletilmektedir. Kil igerigi yiiksektir dayanimu disiik fakat su
emme orani goreceli olarak ytksektir.
Kayraktaslan (sistler) Denizli ili Bekilli ilgesinde isletilmektedir. Bu kayag tipleri, igerisinde kuvars, mika
bulundururlar orta dayammh kayaglardir. Ancak bunlarin dayammi sistozite diizlemleri boyunca g¢ok
diisiiktiir.

Bu ¢aligmada, Denizli ili gevresinde isletilmekte olan 8 farkli kayag tiiriinden drnekler alinarak kayaclara ait
dogal birim hacim agirhik (y, yogunluk (p), su emme (w), gozeneklilik (n), doluluk orani, tek eksenli basing
dayamm (o) ve Schmidt sertlik (H;) deneyleri ISRM (International Standard for Rock Mechanics) ve TSE
(Turk Standardlari Enstitiisil) standartlarina gore tesbit edilmistir. Yapilan deneyler icin 10 adet temsili 6rnek
hazirlanmis ve deneyler bu ornekler Gizerinde gergeklestirilmistir. Laboratuar deneylerinde elde edilen
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veritabani ve ortalama degerler kullanilarak; kayaclarin Schmidt sertlik degerleri, tek eksenli basing dayanimi
ve temel fiziksel 6zellikler arasinda iligkiler arastirlmigtir.

Sonug¢ olarak bu caliymada, diisiik dayanima sahip kayaglarin tek eksenli basing dayanimi, su emme,
gozeneklilik, doluluk, yogunluk ve birim hacim agirlik degerleri Schmidt sertlik degeri ile iliskilendirilmistir.
Elde edilen egitlikler zayif dayamimli kayaglar i¢in gegerli olup smirh kosullar altinda 6n arastirma
asamasinda kullanilabilirler. Olusturulan veritabaninin genigletilmesi halinde, gelistirilen esitliklerin
dogruluk derecesi artirilabilir.

Anabhtar kelimeler: Dayanim, Index ozellikler, Schmidt sertligi, Zayif kayalar.

ABSTRACT
Most of the natural stone around the city of Denizli are weak rocks that composed of different travertine
types. Operated travertine types in the area can be classified as shrub, reed, noche and crystalline crust
type's travertine. Uniaxial compressive strength of the travertine in the study area ranges from 30 to 80
MPa. Besides that, black colored dolomite rocks occupies in Bozkurt county of Denizli. Strength of the
dolomites varies from 80-100 MPa. Clayey limestone (Limra) that strength ranges from 30-45 MPa is
operated around Elmali county in Antalya and beige limestone (80-100MPa) operated in Korkuteli Antalya.
Both beige and limestone are wanted type of rocks from the scope of natural stone industry. The county of
Bekilli in Denizli has schist also named as kayrak that has strength rages from 90-110MPa and it can be
used as cladding side wall of buildings and gardens. Types of travertine in Denizli demonstrate different
physical and chemical properties due to included organic materials, amount of clay, void ratio, and texture.
According to physical and textural feature, investigated travertine types in field are as follows,
Shrub type travertine can have a color from light cream to light brown, and show irregular lamination that
can be ranges from a couple mm to cm.
Reed type travertine was deposited in mash environment. The carbonate precipitation was happened around
the grass rood and it causes high porosity and different texture.
Noche type travertine can be dark brown to light brown color. It is dense and the strength of the rock is
higher than reed type travertine but depositional condition are slightly different that reed type travertine.
Crystalline crust type travertine that is dense, light in color and demonstrates calcite crystals as
perpendicular to depositional surface. Strength of this type travertine is higher than reed and noche types but
lower than shrub type travertine.
Besides travertine types, dolomite, beige limestone, clayey limestone and schist were gathered from different
field to conduct related testing programs.
Dolomite can be classified as medium strength rock. It is operated in the county of Bozkurt in Denizli. It is
dense and compact; however it does not show homogenity.
Beige Limestone is one of the quarry materials operated in Korkuteli, Antalya. It demonstrates heterogenic
texture, micro-fractures and also classified as medium strong rock.
Limra limestone that is operated in Elmali county of Antalya has low strength and high clay content; thus
water absorption rate of the rock is relatively high.
Kayrak stone (schist) are commonly occupies in the county of Bekilli in Denizli. This type of rock composed
of mica, quartz; thus it can be stronger than expected. They are classified as medium to high strong rock;
however, along the cleavage lines, its strength is low and can be easily pull apart.

In this study, 8 different rock types that are operated around the city of Denizli were investigated according
to their physical and mechanical properties. The properties including natural unit weight (y, density (p),
water absorption (w), porosity (n), fullness ratio, uniaxial compressive strength (o,) and Schmidt hardness
(Hy) were investigated using ISRM (International Standard for Rock Mechanics) and TSE (Turkish Standard)
standards. For each type of test, 10 samples were prepared and the tests were conducted; after that the
average values of these tests were recorded in order to establish dataset. Using established dataset, the
relationship between Schmidt hardness, uniaxial compressive strength and basic physical properties
including unit weight, density, porosity, and water absorption rate were investigated,

As a result, in this study Schimdt hardness values were related with measured basic rock properites and
uniaxial compressive strength of rocks. Obtained equations can be used for weak strong rocks with some
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limitations during the early stage of the investigation. Further, generated dataset can be expanded and so
developed equations can be updated to obtain better accuracy.

Key words: Strength, Schimdt Hardness, Index properties, Weak rocks

43



61. Tiirkige Jeolgji Hurultay ildir Orler

Traverten Cokellerinin Aranmasinda Karbonat Fasiyes Analizleri

Carbonate Facies Analysis in Exploration of Travertine Deposits
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Traverten kalsiyum karbonatin, yiizey veya yeralti sularindan, hizli kimyasal ¢okelimi sonucu olusan gok
gozenekli bir kimyasal tortul kayadir. Hizli ¢6kelme sicak su kaynaklari gevresinde, fay zonlari iginde,
karstik magaralarda veya yiiksek evaporasyonun oldugu toprak kabuklari iginde olusabilir. Farkli ortamlarda
¢Okelmis bu tiir traverten yigisimlarinm {i¢ boyutlu geometrileri yapisal 6zellikleri ve fiziko-mekanik
ozellikleri ¢ok heterojendir ve kisa mesafelerde degisim gosterir. Tiirkiyede isletilen ocaklar incelendiginde
ise karbonat diizeylerin yanal devamli oldugu ve fiziko-mekanik 6zelliklerinin homojen oldugu goriiliir. Bu
kiitlelerin blok verebilmesi, plaka halinde kesilebilmesi ve fiziko mekanik ozellikleri itibariyla TSE
standartlarina gore belirli sinirlar iginde olmasi gerekir. Omegin, ticari olarak gozenekliligin yiizde 2 ile 8
arasinda bulunmasi ve ayrica gozeneklerin diizenli ve benzer boyutlarda olmasi istenir.

Bu galigmada, Tirkiye'nin degisik bolgelerinde isletilen traverten ocaklar incelenmis ve karbonat yapilari,
karbonat fasiyesleri ve jeolojik ozellikleri ortaya konmustur. Isletilen traverten diizeyleri, s15 Neojen
gollerinde ¢okelmis, yanal devamlilik sunan, homojen i¢ yapili ve gélsel sedimentlerle giriklik sunan
karbonat kayalardir. Travertenlerde yapilan fasiyes analizleri, algal organizma faliyetlerinin traverten
¢okeliminde temel etken olduklarini gostermektedir. Karbonat ¢okelimindeki fasiyes degisimleri, ¢okelen
travertenlerin fiziko mekanik 6zelliklerini yakindan kontrol etmektedir ve bu 6zellikler kayann ticari olarak
degerlendirilebilmesini belirlemektedir.

Anahtar kelimeler: Traverten. karbonat kaya, karbonat fasiyes

ABSTRACT

Travertine is a porous concretionary rock formed by rapid chemical precipitation of calcium carbonate from
solution in surface or ground waters. Rapid precipitation occurs around hot springs, in fault zones, in
limestone caves or in soil crust. These different travertine deposits show heterogenities in short distances in
their geometry, structural charecteristics and physico-mechanical properties. Travertine quarries in various
parts of Turkey, on the other hand, show lateral continuity as horizons and homogenity in their physico-
mecanical properties. These marbles need to yield blocks in querries, be cut into slabs in marble factories
and have physico-mechanic properties in certain range of TSE standarts. For example porosity of travertine
in marble market must be in the range of 2 to 8 percent by volume and size or shape of pores must be
regular.

In this study we examined travertine quarries in different regions and defined the carbonate structures, facies
associations and geological characteristics observed in these travertine deposits. The exploided carbonate
horizons are laterally continued, homogenous deposits that formed in shallow Neogene lakes and
interbedded with the lacustrine sedimentary sequences. The facies analysis of these carbonate horizons
indicate that the algal organic activities was the main cause of their sedimantation. Facies changes control
the physico-mechanic properties of a carbonate horizon that are deterministic Jor the exploration of the
economically valuable travertine deposits.

Key words: Travertine, carbonate rocks, carbonate facies
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Elmaligay Granitoyidinde (Kastamonu —Deliktag) Bulunan Aplit-Pegmatit Dayklarinin
Seramik Hammaddesi Olarak Kullanilabilirligi

The Utility of Aplite and Pegmatite Dikes in Elmalicay Granitoid (Kastamonu-Deliktas) as
Ceramics Raw Material
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Bugiine kadar yapilmis olan g¢alismalarda Kastamonu granitoyidleri genellikle mineralojik-petrografik,
jeokimyasal agidan ele ahnmistir. Bu ¢alismada ise Kastamonu granitoyidlerinden olan Elmalicay granitoyidi
igerisindeki aplit-pegmatit damarlarinin seramik hammaddesi olarak kullanilabilirligi incelenmigtir. Caligma
alan1 Kastamonu ili inebolu ilgesine bagh Deliktag Koyii civarinda yer almaktadir.

Inceleme alaninda yashdan gence dogru; Akgol formasyonu, Akgdl formasyonunu kesen Elmaligay
granitoyidi ve bunlarin iizerinde Yaraligdz grubuna ait Biirniik, Inalti ve Ulus formasyonlar1 bulunur.

Kastamonu granitoyidlerinin ¢alisma alamindaki kismn Boztug ve Yilmaz (1983) tarafindan Elmalicay
granitoyidi olarak adlandirilmistir. inceleme alaninda ilisi Cayna paralel verev atimli bir fay bulunmaktadur.
Bu fayin birimi milonitlestirdigi diisiiniilmektedir. Yapilan petrografik analizler sonucunda milonitik granit,
kataklastik granit, milonit gibi fayin etkisi sonucu olusan kayaglar gozlenmektedir. Aplit-pegmatit damarlar
metamorfizmanin etkisinde kalmislardir. Bu durum zenginlesmeye pozitif yonde katki saglamgtir. Birim alt
dokanaginda Akgol formasyonunu kesmistir. Ust dokanagi ise calisma alaninda gozlenmemektedir.
Granitoyidin yas1 Liyas’dan énce Malm’dan sonradir (Boztug ve Yilmaz, 1983). Boztug (1983) ¢aligmasina
gore s1g derinliklerde yerlesim yapan Elmaligay granitoyidi post-tektonik bir sokulum karakterindedir.

Feldspat cevherinin ana kayasi Elmaligay granitoyidi i¢inde yer alan aplitik ve pegmatitik dayklardir. Bu
dayklar metamorfizmanin etkisinde kalarak milonitlesmislerdir. Pegmatit ve aplit Ozellikleri yersel
gozlenmektedir. Arazide aplit ve pegmatit dayklarn graniti kesmeleri ile tamnirlar. Ince taneli genellikle
kuvars, plajioklas, ortoklas ve yer yer mika mineralleri igeren aplitik dayk 6zelligi daha fazla gozlenir. Aym
mineral igerigine sahip iri taneli pegmatit dayklar ise daha az goriiliir. Metamorfizmanin ve diger alterasyon
kosullarimin da etkisiyle kuvars ve feldspat gibi agik renkli minerallerin, dayklarin kendi biinyeleri ve
civarlarinda toplanmasiyla, bu minerallerce zengin bir kiitle olusmustur. Bu kiitle iginde kenar zonlarina
yaklastikca ve kismen de orta zonlarda mika bantlari gozlenir. Mikalar feldspat cevherinde demir igerigini
artiracagindan istenmezler. Yapilan kimyasal analiz sonuglarina gore kiitle igindeki major oksitlerin
minimum ve maksimum degerleri agagida verilmigtir. Kimyasal analiz i¢in ahnan numuneler oluk
numunelerdir.

Na,0 K0 AL, Si0, MgO Ca0 TiO, Fe,0, AZ.

0,8-3,6 2,1-7,6 9,2-15,2 72,0-81,9 0,1-0,6 <0,1-1,3 <0,1-0,5 0,1-1,8 0,35-1,55

Hammaddenin kimyasal analiz sonuglarma gore, toplam alkali degeri (Na,0+K,0), %5,3-9,6 arasinda
degismektedir. Agirhkh olarak ise bu deger %7 civarindadir.
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Feldspatlar; seramik ve cam iiretiminde kullanilan énemli bir endiistriyel hammadde grubudur. Kimyasal
bilesimleri, ozellikle alkali (K,O ve Na,O) ve alimina igerikleri (Al,0;) feldspatlarin kalitelerini belirler.
Diger taraftan feldspatlarin mineralojik yapilarinda bulunabilen demir ve titan mineralleri, renk verici
ozelliklerinden dolay1 istenmezler. Kimyasal analiz sonuglarima baktifimizda baslica {i¢ temel sorun
bulunmaktadir, bunlar; Al,0; oraninin diisiik olmasi, Ates Zayiatinin yiiksek olmasi, SiO, oranmin yiiksek
olmasidir. Bu analiz sonuglarina gére karo seramik yapiminda masse hammaddesi olarak kullanilabilecek
numuneler bulunmaktadir. Malzemenin tiretilip homojen hale getirilmesi ile standart bir kimyasal analiz elde
edilerek seramik sektoriinde kullanim alani arttirilabilir. Kastamonu granitoyidlerinde bu bilgiler 15181 altinda
yeni feldspat yataklarinin bulunmasi olasidir.

Anahtar Kelimeler: Feldspat, Kastamonu granitoyidi, Seramik

ABSTRACT
So far, Kastamonu granitoids have been studied generally for mineralogical-petrographical and geochemical
aspects. In this study, the utility of the aplite-pegmatite dikes in Elmaligay granitoid, belonging to Kastamonu
granitoid is examined as ceramics raw material. The study area is located in the vicinity of Deliktas village
of Inebolu town in Kastamonu.

The oldest unit in the study area is called as Akgdl formation and it is intruded by Elmaligay granitoid. Both
of them are overlain by Biirniik, Inalti and Ulus formation of Yaraligoz group.

Boztug and Yilmaz (1983) called the part of the Kastamonu granitoid in the study area as Elmalicay
granitoid. It is thought that an oblique fault in the study area, parallel to Ilisi River, caused the
mylonitization of the unit. As a result of petrographic analyses, some kind of rocks, such as, mylonitic
granite, cataclastic granite, mylonite, formed by the effects of this fault, are observed. Aplite and pegmatite
dikes exposed to the metamorphism. This has a positive effect to concentration. At the lower boundry, the unit
cuts the Akgol formation. The upper boundy, on the other hand can not be observed in the study area. The
age of the granitoid is before Liassic and after Malm (Boztug and Yilmaz, 1983). According to Boztug
(1983), this granitoid has a post-tectonical intrusion character emplaced in the shallow depth.

The host rock of the feldspar ore is aplitic and pegmatitic dikes in Elmahgay granitoid. These dikes were
mylonitizated under the effect of the metamorphism. Their pegmatite and aplite properties can be observed
locally. In the field, aplite and pegmatite dikes are recognized by their cutting relationship with granite.
Aplitic dikes, thin grained and generally containing quartz, plagioclase, orthoclase and locally mica
minerals, are much more common than the pegmatite dikes having same mineral content. As a result of
concentration of light colored minerals such as, quartz and feldspar, inside and surrounding areas of dikes
due to the effects of metamorphism and other alteration conditions, a mass enriched with these minerals was
Sformed. Closer to the edge and partially in the center of the mass the mica bands are observed. These micas
are unwanted since they increase the iron rate in feldspar ore. According to the chemical analysis results
maximum and minimum values of the major oxides in the mass are given below. The samples, collected for
chemical analysis are channel samples.

Na,0 K,0 AL, Si0, MgO Ca0 Tio, Fe,0, Fire Loss

0,8-3,6 2,1-7,6 9,2-15,2 72,0-81,9 0,1-0,6 <0,1-1,3 <0,1-0,5 0,1-1,8 0,35-1,55

Regarding the results of chemical analysis of raw material, total alkali values range between %35,3 to %9,6.
Mainly this value is around about %7.

Feldpars are important industrial raw materials used in ceramics and glass production. Their chemical
composition, especially their alkali (K;O, Na;O) and alumina content (41,03) characterizes the quality of the
Jfeldspar. On the other hand, iron and titanium minerals, possibly existing in the mineralogical structure of
the feldspars are undesirable minerals due to their colorant properties. Regarding to results of chemical
analysis there are three main problems. These are; the lower rate of Al,O;s, the higher level of fire loss and
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the higher SiO, rate. These results also indicate that there are samples suitable to be used as masse raw
material in the manufacture of the floor square ceramics. The utility areas in the ceramics sector can be
enhanced by obtaining a standard chemical analysis by means of making the material homogeneous after the
manufacturing. In the light of these knowledge it is probable to find new feldspar deposits in Kastamonu
granitoid.

Key Words: Feldspar, Kastamonu granitoid, Ceramics
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Tectonic Emplacement of Quaternary Travertine at Al-Fatha area in middle Iraq
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ABSTRACT

Travertine deposits accumulation at Al-Fatha area occupy a narrow zone of 200m width along the
southeastern plunge nose of Makhol anticline. This situation is a part of overlap zone between this anticline
and the northeastern plunge nose of Hemrine North anticline that is disposed in en-echelon pattern with the
first anticline within the Foothill participate of the Foreland Fold belt of northern Iraq. Such this setting has
added a role of tectonic and structural factor incorporated in development of these deposits, as well as the
effect of a regional subsurface right bend senistral strike slip that was interpreted by geophysical techniques
long before in the area ( Al-Shaikh, 1975 and Naqash et al., 1975 ). Beside that, the alignment of separated
water springs with their temperature range between (26 — 33°C ) along side with the Tigris river bank in the
area, which might be the surface expression of such a fault.

Travertine deposits in the investigated area overly the middle Miocene Fatha ( previously Lower
Faris ) Formation and the recent alluvial sediments of the river Tigris as well. Most of these Travertine
deposits are inactive today , except of that substantial pile at the toe of the large accumulation.

From the geomorphologic point of view, it is thought that these Travertine deposits in al-Fatha area
is nothing than residual post erosion of a large complex of terraced- mound deposits that were separated by
pools and elevated ridges characterizing such complexes. The vertical thickness of them approaches twenty
meters.

Lithologically, al- Fatha Travertine deposits characterized by porous rocks with intermediate
density. They consist of alternated light and dark bands parallel with the substratum beds on which they have
been deposited. Their homogeneous and wavy beddings reflect the morphology of their basin of deposition.
This is beside the highly porous disintegrated carapace adjoining the Travertine deposits, which believed as
cave accumulations of these deposits.

Keywords: Travertine, tectonic emplacement
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Fay Kontrollii Yataklanmaya Sahip Siistasi Kalitesinde Kalsedon Olusumuna Bir Ornek;
Saricakaya Mavi Kalsedonu (Eskisehir-Tiirkiye)

A Sample For Occurrence Of Gem Quality Chalcedony With The Fault-Controlled Deposition;
Saricakaya Blue Chalcedony (Eskisehir-Turkey)
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Orta Anadolu’da, Eskisehir ilinin Saricakaya ilgesi, egsiz ve ideal mavi renkli yarisaydam kalsedon
ornekleri igeren ¢ok zengin bir siistagi yatagidir. Bunlar Diinya siistast pazarinda, “Mavi Tirk Kalsedonu”
yada “Saricakaya Mavi Kalsedonu” olarak da tammnirlar. Bélgedeki kalsedon bilyiikk oranda gozenekleri
dolduran yumrular olarak yataklanmistir. Kalsedon yumrularmin ortalama ¢apr 10-15 cm arahginda olup,
maksimum 60-70 cm’dir. Yumrular, kahverengi-sar1 bazilari ise beyaz renkli, piiriizsiiz ve diiz bir yiizeye
sahip, yaklagik 5 mm kalinlikta bir dis kabukla Srtilmustir. ilaveten, Diinyada olduk¢a nadir bulunan mor

renkli kalsedon 6rnekleri de aym bolgede yataklanmustir.

Kalsedon ¢okelimi, fay kontrollii olarak olusmustur. Bolge, kuvvetli ve uzun stireli bir tektonik faaliyete
sahip olmugtur. Hem tabandan ofiyolitik kompleksi keserek yiikselen granotoit plutonun, hem de kuzeyden
giineye bindirme yapan kiregtaslari yiiziinden, Mihalgazi Formasyonunun kumtaglan ve arkozlar igerisinde
cok sayida fay geligmistir. Devaminda, hem Paleosen yash sedimanter Mihalgazi Formasyonunun ¢okelimi
hem de Eosen yash volkanik andezit lavlarmm yayihmi siiresince ve de bunu izleyen donemlerde, ilave
faylarda gelismistir. Boylece bolgede genis ve uzun bir gatlak zonu olusmustur. Birbirine paralel olarak
kuzeydogu-giineybati dogrultusunda uzanan, iki normal fay hattinda bulunan kumtagsi-arkoz birimleri
igerisinde, fay bresleri meydana gelmistir. Kalsedon ¢okelimi siiresince ve daha sonralari, bolgede tektonik
faaliyet devam etmigtir.

Bolgedeki mavi kalsedon olusumundaki aracinin, diigik P-T ve alkalin pH kosullarinda, hidrotermal
sirkiilasyonun varliginda, koloidal silis sisteminin oldugu, en makul varsayimdir. Tektonik faaliyetin uzunca
bir siire devam etmesi yiiziinden, kalsedon yumrularn Paleojenden Neojene kadar bes farkli zamanda
yataklanmugtir. Bu yiizden, onlarin renkleri ve goriintsleri birbirinden olduk¢a farkhdir. Bunlar; (1) Masif
koyu mavi renkli kalsedon, (2) masif agik mavi renkli kalsedon, (3) kahverengi ¢atlak dolgusuna sahip
beyazims1 mavi renkli kalsedon, (4) i¢i beyaz disi acik mavi renkli kalsedon, ve de (5) masif mor renkli
kalsedon’dur.

flaveten, bu catlak zonun batisinda, opal, krizopras ve agat ile perlitik olusuklar igeren bazi siistagl
kalitesinde silis yumrulari da bulunmaktadr.

Ote yandan ana ¢atlak zonun giineyinde bulunan diger bir fay hatti, altin, pirit, kalkopirit, sfalarit,
galenit, sitibnit ve manganit gibi metalik cevherler igeren genis bir mineralizasyon zonunun olusumuna sebep
olmustur.

Bolgede kalsedon ¢ikarmaya yonelik madencilik faaliyetleri, Roma Doneminden beri devam
etmektedir. Bu alan, tarihte ¢ok uzun siire siistagi madenciliginin yapildigi nadir yerlerden biridir. Antik
donemde kalsedon madenlerinde uygulanan madencilik yontemleri ile gliniimiizdeki teknikler, aradan uzunca
bir zaman geg¢mis olmasina ragmen birbirine oldukga benzemektedir. Bolgeye, Migem tarafindan gok sayida
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maden arama ve isletme ruhsatlan verilmistir. Saricakaya bélgesinde, goriiniir kalsedon rezervi, bu bélgede
yapilan jeolojiksel ¢alismaya gore ortalama 30 kg/m’ ‘liik bir tenorde, yaklasik 3.000.000 ton olarak tahmin
edilmektedir (yaklasik 10 km® lik bir alanda ve yaklagik 10 m’lik bir derinlikte). Gegen 50 yilda bu alandan
yaklagtk 2.000 ton kalsedon gikartilmistir. Mavi Tiirk Kalsedonu biiyikk oranda ham olarak ihrag
edilmektedir. Bununla beraber tiimii ayn1 kalite ve renkte degildir. Diinya ¢apinda kalsedonun degeri 5.000
ile 20.000 $/ton arasindadir. 5.000 $/ton olarak en diisiik fiyati dikkate aldigimizda, rezervin toplam
potansiyel degeri yaklagik 3.000.000 ton X 5.000. $/ton = 15 milyar Dolar olacaktir. Ham kalsedonun
minimum degeri 5 $/Kg’dir. Ancak miicevher tasi olarak islenirse ham agirhiginin % 35-70’ni kaybetse bile,
degeri 200 $/kg’a (20 cent/gram yada 4 cent/carat) yiikselmektedir.

Anahtar Kelimeler: Mavi Turk Kalsedonu, Saricakaya Mavi Kalsedonu, Siistasi madenciligi, Roma Dénemi
kalsedon ocaklari, Saricakaya-Eskisehir, Tiirkiye.

ABSTRACT

The Saricakaya district of Eskisehir city in the mid-west of Turkey is a very rich gemstone deposit
including unique and ideal blue colored translucent chalcedony specimens. They are also called Blue Turk
Chalcedony or Saricakaya Blue Chalcedony in the world gem market. The chalcedony in the region was
mainly deposited as nodules filling the pores. The average diameter of the chalcedony nodules ranges
between 10-15 cm, maximum 60- 70 cm. The nodules are covered with an outer crust of about 5 mm in
thickness which has a smooth and flat surface with a brownish-yellow color, and some white color. In
addition, purple colored chalcedony specimens that are rarely found in the world were also deposited in the
same region.

Chalcedony coagulation occurred with the fault-controlled. The region has a strong and continuous
tectonic activity. Because of both the rising granitoid pluton which cut the ophiolitic complex from the
basement, and the overthrusting limestones from North to South, a large number of faults developed in the
sandstones and arkoses of the Mihalgazi Formation. Next, the additional faults also developed during both
the deposition of the Paleocene aged sedimentary Mihalgazi Formation and the spread of the Eocene aged
volcanic andesite lavas, and also during the following period. So, a wide and long cracked zone formed in
the region. Fault breccias were come into existence within the sandstone-arkose units found in the margins of
two normal faults, running parallel to each other and laying in a northeast-southwest direction. During and
after the chalcedony coagulations, tectonic activity continued in the region.

The most plausible assumption is that the medium in the blue chalcedony formation of the region is the
colloidal silica system in the presence of hydrothermal circulation under lower P-T and alkaline pH
conditions. Because the tectonic activity continued for a long time, chalcedony nodules were deposited in five
different periods from Paleogene to Neogene. So, their colors and appearances are different from each other.
These are (1) massive deep blue colored chalcedony, (2) massive light blue colored chalcedony, (3) whitish-
blue colored chalcedony with brown colored crack fillings, (4) chalcedony whose central part is white and
outer part is light blue colored, and (5) massive violet colored chalcedony.

In addition, in the west of the cracked zone, there are some gem quality silica nodules such as opal,
chrysoprase and agate materials and perlitic occurrences.

On the other hand, the other fault lines in the south of the main cracked zone caused the occurrence of a
wide mineralization zone, including the metallic ores such as gold, pyrite, chalcopyrite, sphalarite, galenite,
stibnite and manganite.

Mining activities taking out the chalcedony in the region have continued since the Roman Period. The
area is one of the unique places where the longest gemstone mining happened in the history. The mining
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techniques employed in the chalcedony mines of the ancient periods and those of today are highly similar,
despite the long time that has passed in between. Many mining licenses for the region have given by
“Migem”. In the Saricakaya region, visual concentration of chalcedony has been estimated at nearly
3.000.000 tons with an average tenor of 30 Kg per cubic meter, according to the geological investigation in
this study (on a surface of nearly 10 km’ and at a depth of nearly 10 m). About 2000 tons of rough
chalcedonies have been extracted from this area over the past 50 years. Blue Turk Chalcedony is mostly
exported as rough. However, it is not all of the same quality and body color. The chalcedony’s value
worldwide is between 5.000 and 20.000 US $/ton. If we take the minimum price as 5.000 US $/ton, the
reserve’s total potential value will be around 3.000.000 ton x 5.000 US $/ton = 15 billion US dollars. Rough
chalcedony’s minimum value is 5 $/kg. But if it is cut and polished as a jewellery stone, its value rises up to
200 $/kg (20 cent/gram or 4 cent/carat) even if it lost rough weight in 50-75% ratio.

Key words: Blue Turk Chalcedony, Saricakaya Blue Chalcedony, Gemstone mining, Roman Period
chalcedony pits. Saricakaya — Eskisehir, Turkey.
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Agin Civari (Elaz13) Neojen Yash Golsel Sedimanlarin Cimento Uretiminde Dogal Puzolan
(Tras) Olarak Kullanim

Use Of Neogene Lacustrine Sedimens From Agin Viciity (Elazig) As Admixture (Trass) In
Cement Production
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Bu ¢alismada Elazig Agn llgesi civarindaki Neojen yash golsel sedimanlardan alman 2 tiif ve
tamamen killesmig 1 6rnegin ¢imento tiretiminde katki maddesi (tras) olarak kullanilabilirligi arastirilmstir.
Tufler vitrik ve litik tif 6zelligi gostermektedir. Optik mikroskobik verilere gore vitrik tiif ornegi kahverengi
killesmig cams1 matriks igerisinde volkanik cam, kuvars, biyotit, plajiyoklas minerallerinden olusmakta, litik
tif 6rneginde volkanik kayag pargalarina da rastlanilmaktadir. Yapilan XRD analizlerine gore tif ornekleri
kil mineralleri, kuvars, feldispat, az miktarda kalsit ve dolomitten olusmaktadir. Kil mineralleri tiif
orneklerinde smektit ve illit, tamamen killesmis Srnekte smektittir. Orneklerin kimyasal bilesimi ASTM
C618-03’de tanimlanan gerekliliklere uyum gostermektedir. Buna gére her iig ornegin  SiO,+Al,0;+Fe,0;
toplami %70 ‘in tizerindedir. CEM I 42.5 N ¢imento yerine inceleme konusu érneklerden agirhikga %2.5, 5,
10, 15 ve 20 oranlarinda kullamlarak yeni karigimlar olusturulmustur. Her yas icin 3’er tane olmak iizere her
bir seriden 9 adet 4x4x16 cm’lik numuneler hazirlanmus, bunlarin 3, 7 ve 28 glinlik basing ve egilme
deneyleri kaydedilmigtir. 28 giinlikk ¢imento betonunun basing dayanimi ortalamalar > 42.5 iizerinde olup,
TS ENI197-1’e gore bu kayaglarin ¢imentoya katki maddesi olarak kullanilmaya uygun olduklan
belirlenmigtir. Bununla birlikte hazirlanan kontrol numunesine gére egilme ve basing degerleri genel olarak
diigmiistiir. Bu disme kayaglardaki alterasyondan kaynaklanmaktadir. Alterasyon sonucu ¢imentoda en
reaktif faz olan kil mineralleri mekanik kuvveti diistirmiistiir.

Anahtar Kelimeler: Agin, ¢imento, tras, basing dayanimi, egilme dayanim
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ABSTRACT
In this study, 2 tuff and 1 pure clayrock from Neogen aged lacustrine sedimentary rocks in Agin
country (Elazig) were investigated for their use as admixtures in cement production. In the optic
microscobic studied,vitric and lithic tuffs were observed. Volcanic glass, quartz, biotite and plagioclase

minerals are in brown clayey-glass matrix in vitric tuffs. Lithic tuff samples have also volcanic rock
fragments. XRD analyses showed that

tuff samples are comprised of clay minerals, quartz, feldspar, little calcite and dolomite. Clay minerals are
smectite and illite in tuffs, only smectite in pure clayey rock sample. The chemical components of samples
comform well to requirements of ASTM C616-03. SiO,+A1,0;+Fe;0; is exceeds 70 % in three samples. 2.5,
5, 10, 15 and 20 % by weight of CEM I 42.5 N cement was replaced with samples. Nine cocrete samples
(4x4x16cm) were prepared from each mixture, compressive and bending strengths of the samples were
recorded at the 3, 7, and 28 day cure ages. Compressive strenght of cocrete samples which have 28 day cure
ages are >42.5 and thus, 1t was shown that these rocks are convenient for use as admixture in cement
production according to TSEN 197-1. On the other hand, compressive and bending strenghts were smaller
than control concrete specimens. This is due to alteration of rock samples. Clay minerals, which are the most
reactive phase and reducing

effect were decreased mechanical strenght.

Key Words: Agin, Cement, trass, compressive strenght, bending strenght.
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Bu ¢alisma Aydincik/MERSIN yoresi Alt Liyas dolomitlerinin (Cehennemdere Formasyonu,
Dibekli Uyesi) endiistriyel hammadde potansiyelinin aragtinlmasini  amaglamaktadir. Alt  Liyas
dolomitlerinin ozellikleri Pirencik Tepe, Erenler Tepe ve Soguksu yoresinden alinan olgilii stratigrafik
kesitlere dayandirilmistir. Dolomit 6rneklerinin mineralojik ve kimyasal bilesimleri petrografik, X-1smi
difraksiyonu (XRD) ve ICP-ES analizleriyle belirlenmigtir. Petrografik analizler baslica iki tip dolomitin
varhigini ortaya koymaktadir. Bunlar; (1) ¢ok ince ve ince kristalli dolomitler (hakim boyut 13-26 um), ve (2)
iri kristalli dolomitler (65-130 pm). XRD analizleri 6rneklerin ¢ogunlukla dolomit, ikincil olarak kalsit ve tali
olarak kuvars mineralleri i¢erdigini gosterir. ICP-ES analizleri birinci tip dolomitlerin ortalama % 20.76
MgO, % 31.10 Ca0, % 1.59 SiO,+ ALOs ve ikinci tip dolomitlerin % 21.44 MgO, % 31.42 CaO ve % 0.63
Si0,+ ALO; igerdigini gosterir. Bu veriler Alt Liyas dolomitlerinin endiistride hammadde olarak
kullanilabilirligini gostermektedir.

Anahtar Kelimeler: Aydincik, Alt Liyas, Dolomit, Endustriyel Hammadde, Ornatma

ABSTRACT

This study aims to investigate industrial raw material potential of the Lower Liassic dolomites
(Dibekli Member of Cehennemdere Formation) in the Aydincik/MERSIN area. The properties of Lower
Liassic dolomites are based on the Pirencik Tepe, Erenler Tepe ve Soguksu location measured stratigraphic
sections. Mineralogical and chemical compositions of the dolomite samples were determined by
petrographic, X-ray diffraction (XRD) and ICP-ES analyses. Petrographic examinations reveal the presence
of two main types of dolomites. These are; (1) very fine to fine crystalline dolomite with size of predominantly
13-26 um, and (2) coarse crystalline dolomite with size of predominantly 65-130 pm. XRD analyses
demonstrate that most samples contain predominantly dolomite, secondary calcite and accessory quartz
minerals. ICP-ES analyses indicate that first type-dolomites have an average 20.76 % MgO, 31.10 % CaO,
1.59 % SiO,+ AlL,O; and second type-dolomites have an average 21.44 % MgO, 31.42 % CaO and 0.63 %
SiO,+ Al,O;. These data indicate that the Lower Liassic dolomites can be utilized as raw material in the
industry.

Key words: Aydincik, Lower Liassic, Dolomite, Industrial Raw Material, Replacement
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Menderes masifi giineyinde bulunan mermer yataklarni masifin ortii serisini olusturan sistler
igersinde yer alilar. Kavakhdere ilgesi Cay boyu mevkiinde, Kestanecik Koyt ¢evresinde, Karalti ve Kozagag
koyleri arasinda kalan bolge ile Kalmagil koyii gevresinde farkli renk ve ozellikte mermerler yayilim
sunmaktadirlar. Saha ¢alismalari sirasinda bolge mermerlerin 6zellikleri ortaya ¢ikarmak amaciyla, 65 adet
farkli mermer ve yan kayag¢ ornekleri alhnmustir.

Cahsma alanindan derlenen farkli mermer omeklerinin jeokimyasal ozelliklerinin belirlenmesi
amaciyla, major element, iz element, nadir toprak element(REE) analizleri ile izotop analizleri yaptirilmustir.
Bu ¢alismada elde edilen yeni sonuglar verilmeye ¢alisilacaktir.

Anahtar Kelime: Mermer, Izotop, Menderes Masifi, Jeokimya

ABSTRACT
Marbles deposits in the Southern Menderes Massif occur in the schist fall in the cover series of the
massif. In the area of Kavaklidere county Cay boyu town, around Kestanecik village, in between Karalti and
Kozagag villages area around Kalinagil village, different color and characteristic marbles are cropping.
During the investigation survey, 65 different marble and wall rock samples were taken to find out
characteristic of the region marbles.

For the purpose of determination of geochemistry features of the different marble samples compiled
from the study area, major element, trace element, rare earth element (REE) and 8¢, 6"%0 and ¥ Sr/Sr
isotopes analysis were performed. The latest results will be represented in this study.

Key Words: Marble, Isotope, Menderes Massif, Geochemistry
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Tutluca (Eskisehir) Manyezit Yataklarinin Jeolojisi ve C-O izotop Jeokimyasi

Geology And C-O Isotopes Geochemistry Of Tutluca (Eskigehir) Magnesite Deposits
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Tutluca koyili manyezit yataklari Alpin tipi ultramafik kayaglarin serpantinlesmis dunit ve harzburjitleri
icinde yeralir. Manyezit mineralizasyonu bu kayaclarin kirik ve catlaklari iginde bireysel damarlar ve
stokverk damarlar seklinde olusmustur. Bu caligma kapsaminda her iki manyezit olusumundan ve yan
kayaglardan 6rnek alinmustir. Alinan orneklerin mineralojik bilesimi polarizan mikroskop ¢alismasi ve X-Ray
difraksiyon (MTA, Ankara) ile belirlenmigtir. Major oksit, minor ve iz element igerikleri ise Kanada’da
ACME Analytical Laboratories Ltd.’de ICP-MS, Fire Assay ve ICP-ES yontemleriyle yaptirilmis olup izotop
analizleri ise Arizona Universitesi (ABD), Geoscience, Isotope Geochemistry laboratuarlarinda yaptirilmgtir.
Her iki manyezit olusumu da masif, beyaz renkli, porselen parlakliginda, konkoidal kirimimli, sert,
kriptokristalin dokuludur ve mangan dentritik izleri icermektedir. Incekesit ve XRD analizlerine gore
mazyezitler sadece manyezitten olusan monominerallidir. inceleme alanindaki manyezitlerin ortalama major
oksit igerigi swrasiyla, MgO % 47.33, SiO % 0.22, Fe,03 % 0.06, CaO % 0.95, ALOs; % <0.03 ve bu
degerlere gore manyezitler ¢ok iyi kalitededir. Bu manyezitlerin Ni igerigi 5-63 ppm arasinda; Cr igerigi
6.84-27.36 ppm, Co igerigi 0.5-1.1 ppm; Cu igerigi 0.2-0.5 ppm, Fe and Mn igerigi ise sirastyla 0.03-0.08
ppm ve 0.07 ppm dir. Ba igerigi 0.5-3.7 ppm; Sr igerigi 0.5-2.5 ppm ve Ti igerigi ise 0.006 ppm dir.
Manyezitlerin olusumunu ve karbonun kaynagini belirlemek i¢in saf manyezit mineralleri iizerinde 8 °C ve &
"*0 izotop oranlar saptanmustir .Bu manyezitlerin 8 '*C (VPDB) izotop degeri %o -9.0 ve %o -10.6 arahginda
degismektedir; & 'O (VSMOW) %o 27.5 ve %o 28.4 araligmmda degismektedir. Bu izotop degerleri,
Tiirkiyedeki Helvacibaba damar ve stokverk manyezitlerin & "“C (VPDB) %0-10.0-(-14.52), § "0
(VSMOW) %o 25.3-27.7 izotop oranlari ve Avrupadaki Golesh (Kosova, Yugoslavya) stokverk
manyezitlerin 8 C (VPDB) %o- 14.28-14.52, & "*O (VSMOW) %o- 24.86-25.52; Kuzey Evia (Yunanistan)
damar ve stokverk manyezitler & *C (VPDB) %o - 8.6-(-13.3), & "0 (VSMOW) %o 25.4-30.1; Lesvos
(Yunaistan) damar ve stokverk & C (VPDB) %o-12.5-(-13.9), & '*C (VSMOW) %o 24.0-27.7; Chalkidiki
(Yunanistan) damar ve stokverk manyezitler 8§ *C (VPDB) %o-14.3-(-14.8), 8 '*0 (VSMOW) %o 27.4-28.6
izotop degerleri igeren altere ultramafik kayaglara bagh olarak olusan manyezitlere oldukg¢a benzer dzellik
gosterdigl belirlenmistir.  Calisma alanindaki  manyezitlerin izotop degerlerine gore manyezitlerin
olusumunda atmosferik kokenli CO, ve karbonatlardan tireyen CO,’in etkili olabilecegi, oksijenin
kaynagmin ise kiregtaglar1 ve metamorfik kayaglar olabilecegi belirlenmistir (Criss, 1999;Clark ve Fritz,
1997; Zedef, 2000). Kondrite gore normalize edilmis Nadir Toprak Element (REE) degerlerine gore
manyezitlerin pozitif La, Eu, Lu anomalisi negatif Ce, Sm, Dy, Yb anomalisi gosterdigi belirlenmistir.
Mineralojik bilesim, izotop degerleri ve pozitif Eu anomalisi verilerine gore ¢alisma alanindaki manyezit
mineralizasyonu muhtemelen serpantinlesmeden sonra yiizeye yakin kosullarda diisiik sicakliklarda
olusmustur (< 200-250 °C ).

Anahtar kelimeler: Jeokimya, izotop, manyezit, Ttrkiye
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ABSTRACT

The magnesite deposits of Tutluca village (W of Eskisehir) lie in serpentinized harzburgites and dunites of
Alpine type ultramafic rocks. Magnesite mineralization within this rocks forms individual veins and
stockwork type magnesite in fractures and cracks. Mineralogical composition of these samples were
determined by both X-Ray diffractometer Ankara and polarizing microscope. Some of these samples were
analysed by using ICP-ES and ICP-MS metods in ACME analytical laboratories (Canada) for major, minor
and trace elements. Some magnesite sample for isotope analyses were made in Arizona University (ABD),
Geoscience, Isotope Geochemistry laboratuary. Both types of this magnesite are massive, has a snow white,
porcelanous luster, concoidal fracture, hard and cryptocristalline texture and contain small amont of Mn
substituting. Thin section and XRD analyses indicate, that, only magnesite was deposited. The major-oxides
avarage contents of the magnesite is MgO 47.33 %, SiO 0.22 %, Fe;0;3 0.06 %, CaO 0.95 %, Al,O; <0.03 %
and with these values the magnesite deposits has a good quality In the study area, Ni content in the
magnesite varies between 5-63 ppm; Cr between 6.84-27.36 ppm; Co is 0.5-1.1 ppm and Cu is 0.2-0.5 ppm,
Fe and Mn content of magnesite 0.03-0.08 ppm and 0.07 ppm respectively. Ba is between 0.5-3.7 ppm. The
amount of Sr is 0.5-2.5 ppm and Ti is 0.006 ppm. & B3¢ and § %0 isotope study have been done on magnesite
sample to explain the source of carbon and formation of magnesite occurences. The magnesite of the study
area have 8 3C (VPDB) values ranging from -9.04 %o to -10.55 %o and 9 80 (VSMOW) values ranging from
27.5 %o to 28.4 %o, which indicate a rather similar formation for other altered ultamafic related magnesite
in Turkey Helvacibaba vein and stokwork manyezitler isotope ratio varies between § B¢ (vPDB) -10.0-(-
14.52) %o, 8 0 (VSMOW) 25.3-27.7 %o and Europe Golesh (Kosova, Yugoslavia) stockwork magnesite is 6
BC (VPDB) -14.28-14.52 %o, 8 'O (VSMOW) - 24.86-25.52 %o; North Evia (Greece) vein ve stockwork
magnesite is 5 °C (VPDB) - 8.6-(-13.3) %o, 0 "*O (VSMOW) 25.4-30.1 %o, Lesvos (Greece) vein ve stockwork
magnesite is 6 *C (VPDB) -12.5-(-13.9) %o, 6 '°C (VSMOW) 24.0-27.7 %o; Chalkidiki (Greece) vein and
stockwork magnesite is 6 >C (VPDB) -14.3-(-14.8) %o, 6 'O (VSMOW) 27.4-28.6. %o  On the isotopic data
of the studuy area magnesite formation is probably effected source of atmospheric origin carbon and derived
carbonates carbon while source of oxygen is derived from marine limestone and metamorphic rocks (Criss,
1999: Clark ve Fritz, 1997, Zedef, 2000), REE (Rare Earth Element) distribution of magnesite has positive
La, Eu, Lu anomalies and negative Ce, Sm, Dy,Yb anomalies. According to mineralogic content, isotopic
values and positive Eu anomalies of Tutluca magnesite mineralization probably occurred after
serpentinization near the earth surface and lower temperature (< 200-250 ’c)
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(074
Menderes Masifi (GB Tiirkiye)’'nin giiney kanadinda mostra veren ve ticari anlamda Ege Bordo
Mermerleri olarak isimlendirilen pelajik mermerler, Menderes platformunun Mesozoyik istifinin platform-tip
mermerlerinin en Ust seviyesinde goriilmektedir.

Bu ¢aligmada, Ege Bordo Mermerlerden 13 ornek petrografik olarak galisilmistir ve & *C ve §'°0
durayli izotop oranlari igin analiz edilmistir. Onlar baghca kalsit, kuvarsve daha az plajiyoklas, muskovit, ve
ayn1 zamanda opak mineral, piyemontit ve aktinolitten meydana gelen ilging bir mineralojik bilesime
sahiptirler

Jeokimyasal olarak, caligilmis kayaglardaki CaO, SiO,, Fe,O;, Al,O; analiz edilmis mermer
orneklerindeki birincil mineraller arasinda en yiiksekleridir. TiO, MgO, MnO, Na,0, K,0 and P,0; seklinde
diger oksitler daha diisiik miktarlarda bulunmaktadir (%1°den daha az). Buna ek olarak, iz element bolluklari
ortalama Cr (257.46 ppm); Ni (23.16 ppm); Co (21.85 ppm); Zn (36.38 ppm); Sr (698.89 ppm); Ba (204.75
ppm); U (3.33 ppm); Th (2.30 ppm); Au (20.34 ppb)’dir.

Oksijen izotop oranlart -3.63 ve -1.98%o (PDB) arasinda degismektedir. Aksine, karbon izotop
oranlar homojendir ve 1.96 ve 2.84%o (PDB) arasinda degismektedir.

Anahtar-Kelimeler: Ege Bordo Mermer, jeokimya, Menderes Masif, GB Tiirkiye
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ABSTRACT
The pelagic marbles, so-called commercilaly Aegean Bordeaux Marble, outcropped in the southern

part of the Menderes Massif (SW Turkey) and is well-exposed in the uppermost level of the platform-type
marbles of Mesozoic sequence of the Menderes platform.

In present study, thirteen samples of Aegean Bordoeux Marble were examined petrographically and
analyzed for 8 °C and 5'°0 stable isotope ratios. They have an exotic mineralogical composition consisting

mainly of calcite, quartz, and variable amounts of plagioclase, muscovite, and also opaque minerals,
piemontite and aktinolite compose the remainder of these rocks.

Geochemically, CaO, SiO,, Fe,0;, Al;O; concentrations in studied rocks are the highest among the
principal oxides in the analysed metabauxite samples. Other oxides such as TiO, MgO, MnO, Na,0O, K,0O
and P,0s are present in very low (less than Iwt%). In addition, trace element abundances show an average
Cr (257.46 ppm); Ni (23.16 ppm); Co (21.85 ppm); Zn (36.38 ppm); Sr (698.89 ppm); Ba (204.75 ppm); U
(3.33 ppm); Th (2.30 ppm),; Au (20.34 ppb).

Oxygen isotope ratios vary throughout the study area, ranging from -3.63 to -1.98%o (PDB). In
contrast, carbon isotope ratios are homogeneous, ranging from 1.96 to 2.84%o (PDB).

Key-Words: Aegean Bordeaux Marble, geochemistry, Menderes Massif, SW Turkey
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An Energy Basin: Thrace Region
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Trakya Bolgesi komiir ve hidrokarbon potansiyeli bakimindan iilkemizin 6nemli havzalarindan
biridir. Bolgede komiir aramalart MTA tarafindan, petrol ve dogalgaz aramalan ise genellikle TPAO
tarafindan yapilmistir.

Trakya Tersiyer havzasinda komiir olusumlari Oligosen yash Danismen Formasyonu igerisinde yer
alir. Danismen Formasyonu gri yesil renkli kiltagi, kumtagi, ¢akiltasi, tif ve linyit icermekte olup bolgede
yapilan ilk galismalarda linyitli kumtaglar1 olarak adlandirilmustir.

Linyit olusumlar, Trakya Havzasi’ nin kuzeyinde Istranca Daglarimin eteklerinde yer alr ve
genellikle Saray (Edirkoy, Safaalan, Kiigiikyoncah), Vize (Topeukdy), Kirklareli, Demirhanli sahalar olarak,
giineyindeki linyit olusumlar ise Kesan, Malkara, Uzunképrii ve Meri¢ sahalan olarak anilir. 1950-1980
yillar1 arasinda MTA Genel Midiirliigii tarafindan belirli derinlikte yapilan sondajli aramalar sonucunda
yaklagik 500 milyon ton linyit rezervi tespit edilmistir.

Havzanin kuzeyinde ve giineyinde yiizeyleyen linyitler, havzanin ortasina dogru tedrici olarak
derinlesmekte ve havzanm orta kesimlerinde 10 000 m ye ulasan ¢okel istif igerisinde, 600 m yi agan
derinliklerde yer almaktadir.

MTA Genel Midiirliigii tarafindan 2005 yilindan bu yana bolgede yiiriitillen etiit ve sondaj
caligmalan ile havzanin derin kesimlerindeki komiir potansiyeli arastinlmaktadir. Havzada 300-500 m
derinliklerde yer alan linyit olugumlari, havzanin linyit potansiyelini onemli oranda artiracaktir.

Anahtar Sozciikler: Trakya, Enerji, Komiir

ABSTRACT
Thrace Basin is one of the most important basins because of coal and hydrocarbon potential. Coal
explorations have been conducted by General Directorate of Mineral Research and Exploration (MTA), oil
and natural gas explorations usually by Turkish Petroleum Corporation (TPAQO).

Coal formations in Thrace Basin of Tertiary are within Danismen Formation of Oligocene. Danismen
Formation has a lithology including gray-green claystone, sandstone, conglomerate, tuff and lignite, and was
named as lignitic sandstones in the region by first studies.

There are lignite occurrences on foothills of Istranca Mountains in N of Thrace Basin, and these are
mentioned as Saray (Edirkéy, Safaalan, Kiigiikyoncali), Vize (Topgukdy), Kirklareli and Demirhanl: fields in
general, and Kesan, Malkara, Uzunkioprii and Merig fields in the south. With drilled explorations at
significant depths from 1950 to 1980 performed by General Directorate of Mineral Research and
Exploration (MTA), about 500 million tons of lignite reserves were estimated.
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Lignites exposed at N and S of the basin gradually deepen toward center of the basin, and reach to
10,000 meters of sedimentary sequence in central parts of the basin and extend to depths below 600 m.

Survey and drill studies conducted in the region since 2005 by General Directorate of MTA aim at
exploring coal potential in deeper parts of the basin. Lignite occurrences at depths between 300 and 500 m

in the basin will significantly increase lignite potential of the basin.

Key Words: Thrace, Energy, Coal
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Eregli_Ulukisla Havzasi Giiney Formasyonu’nun Petrol Hazne Kaya Ozelliklerinin
Incelenmesi

Petroleum Rezervoir Properties Giiney Formation In The Eregli-Ulukisla Basin
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Eregli-Ulukisla Havzasi’'nda yer alan, Giiney koyii ve civarinda mostra veren tipik kumtagi-seyl
ardalanmasindan olusan Giiney Formasyonu’nun petrol hazne kaya ozellikleri incelenmistir. Caligma
alanindan derlenen 58 adet kumtasi ornegi iizerinde gozeneklilik-gecirimlilik analizleri ve petrografik
incelemeler yapilmistir. Gozeneklilik %6,44 ve %35,14 degerleri arasinda, gegirimlilik ise 0,2 md. ve 32 md.
degerleri arasinda degigsmektedir. Petrografik incelemelerde kumtaglart orta-koti boylanmig ve az
yuvarlanmistir.  Gozeneklilik-gegirimlilik  degerleri ¢ahsma alamindaki kanal dolgularinda yiiksek
¢ikmaktadir. Bu bolgelerde Giiney Formasyonu iyi derecede petrol hazne kaya 6zelligine sahiptir. Petrografik
inceleme ve gozeneklilik-gegirimlilik analizleri bir arada degerlendirildiginde Giiney Formasyonu genel
olarak, kotii-orta derecede petrol hazne kaya 6zelligi gostermektedir.

Anahtar kelimeler: Eregli-Ulukisla Havzasi, kumtagi, diyajenez, petrol, hazne kaya

ABSTRACT

This study has been aimed to understand petroleum rezervoir properties of Giiney Formation which is
composed of sandstone-shale intercalation in and around the Giiney village and the Eregli-Ulukigla area.
The 52 sandstone samples taken from the work area have been observed. Porosity has changed between the
values of %6,44 and %35,14 while permeability has changed between the values of 0,2 md. and 32 md. In the
petrographic observations, sandstones are medium to poorly sorted and poorly rounded the samples taken
from the channel fill, have high of porosity-permeability values. In those areas, Giiney Formation has good
degree of petroleum reservoir rock characteristic. Petrographic observation and porosity-permeability
analysis indicated that,petroleum reservoir properties of the Giiney formation are poor to medium.

Keywords: Eregli-Ulukisla Basin, sandstone, diagenesis, reservoir rock, oil
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Niikleer Santralden Daha Yapilabilir Olan Riizgar Ciftligi: Sinop

The Wind Farm Which Is More Feasible Than Nuclear Power Plant: Sinop
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Niikleer santral projeleri 1958 — 1978 arasinda gelismis ilkelerde hizla kullamma sokulmugtur. 1980
sonrasinda niikleer atik sorunuyla bas edilemeyecegi anlagilinca gelismekte olan tlkelere teknoloji satisi
giindeme gelmistir. ABD’de Pathfinder niikleer santrali 1967 eyliilinde tamamen kapatilmistir. Ancak,
atiklan zararsiz hale getirmek igin 40 senedir atik depolama projesi ruhsat almaya ¢aligryorlar. Hentiz
kapatma lisans1 alamadilar. ABD’nin elinde 70 bin ton niikleer atik vardir Ancak koyacak yer bulamiyorlar.
Bu sirada enerjiyle ugrasanlar da goziinii yeni ve yenilenebilir enerji kaynaklarina ¢evirdiler. Riizgar
¢iftlikleri gelistirilerek artan bir ivmeyle kullanim alan1 bulmaktadir. Son 30 yilda bir giiliin kurulu giicii 30
kW’tan 25000 kW’a yiikseltilirken birim maliyet yiizde bire diigtirilmistir.

Sinop cografi konumu bakimindan Karadeniz’in en eski ve onemli kiy1 kentlerinden birisidir. Anadolu’nun
en kuzey ucu olup Karadeniz’e dogru sokuldugundan riizgar enerjisi i¢in oldukga elveriglidir. Hiikiimet 2005
yilinda Sinop’a niikleer santral kurmaya karar verdi. Siradan bir sistemle ¢alisacak olan santral, Sinop
inceburun’un bir kérfezinden aldigi soguk suyu buharin yogunlastirilmasinda kullandiktan sonra kirlenen su
diger korfeze bosaltilacaktir. Sistemin faydah émrii 30 yil dolaylarindadir. Kurulu gii¢ yaklagik 1,2 GW
olacaktir. Projenin faydali émrii bazi iyilestirme ve buluslarla uzatilabilir. Ancak faydali émiir sonunda
ortaya ¢ikan radyoaktif atiklarin saklanmasi konusunda hi¢ kimse giivence veremiyor. Ayrica niikleer enerji
iireten gelismis iilkelerin ellerinde daglar gibi birikmis niikleer atik bulunmaktadir. Niikleer santrallerin ana
eregi plittonyum iiretmek ve niikleer bomba yapip satmak amachidir. Enerji yan iiriindiir. Bomba yapimi i¢in
Pliitonyum iiretimine 1940 yilinda baglanirken enerji iiretimi 1957 yilinda ilk olarak Ingiltere’de devreye
sokulmustur.

Niikleer santralina karst onerilen riizgar ¢iftligi sahalarindan en 6nemlisi; 1990"n baslarinda Sovyetlerin
yikilmasindan sonra ABD tarafindan terk edilen radar sahasma kurulacaktir. Bu saha yaklasik 6.5 km®
biyiikliigiindedir. Denizin igerisine dogru bir yarimada olarak sokulan Karaburun riizgar enerjisi i¢in son
derece uygundur. Denizden ve karadan ulagimi vardir. Yiiksek hizda (v>8 m/s) riizgar nedeniyle tarima da
elverigsizdir. Bolge yaklagik 1200 MW’hk rizgar ¢iftligi i¢in uygun kosullar icermektedir. Bu sistemin
¢evreye olumsuz etkisi goz ardi edilebilecek boyuttadur. Atiklarinm tamam geri doniigiimliidir. Kule uzun
yillar kullamlabilecek sekilde tasarimlanirken kanatlar ve diger devinimli bilegenler 20-40 senede bir
degistirilecektir. Mithendislik ekonomisi agisindan niikleer ile karsilagtirildiginda 100 kat daha yapilabilir
¢ikmaktadir. Kamuoyu ile karar vericilerin tartismalar1 2006’min bagindan bu yana yogun bir sekilde
siirmektedir. Siyasi idare ilk olarak Akkuyu’ya yapmak i¢in karini vermis ve Cumhurbagkanligi onayini da
almistir. Ancak, kamuoyunun bilimsel temelde bilgilendirmesi Anadolu’nun niikleer cehennemine
déniistirilmesini engelleyebilir. Bu baglamda bilgilendirme, TMMOB-EMO orgiitliiliga altinda ve Van
YYU Enerji Ulusal Calisma Gurubu tarafindan strdiiriilmektedir.
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Miihendislik ekonomisi hesaplarma gére: Sinop Niikleer Santral, eger niikleer silah tiretmeyip sadece enerji
iginse; faydall 6mrii boyunca tlkeye zarari 74 milyar dolar olacaktir. Radyoaktif ve gama isim kirlenme
olasihig1 kabul edilemez oranda yiiksektir. Niikleer kazalar iizerine gok biiyiik bir gizlilik kiiltiirii gelistirilmig
olmasina kargin; diinyadaki 440 niikleer santralden 10 kaza ve sizinti raporu yapilmstir. Bu oran,
miihendislik agisindan, kabul edilemeyecek 6lgiide yiiksektir. Higbir sizintis1 veya kazasi olmayan Erivan
niikleer santrali buhar yogunlagtirma suyunu Arpa Cayindan alip Arpa Cayina vermektedir. Bu yiizden Arpa
Cayinda canl yagsamamaktadir.

Anadolu riizgdr enerji gizilgiicii fosil yakit ve baraj kaynakl enerjinin yerini fazlasiyla alabilecektir.

Anahtar sozciikler: Niikleer enerji; Yenilenebilir enerji; Siire; Ekonomi; Cevre.

ABSTRACT

The nuclear power plant (NPP) projects have been implemented basically in 1958 — 1978 in developed
countries. In late 1987's, they faced with waste disposal problem. Then, they started to sell nuclear
technologies to the developing countries including Turkey. The Pathfinder NPP was completely shutdown on
September 19, 1967. The decommissioning processes could not be completed within about 40 years. The USA
has 70000 tons of nuclear waste but no where to put it. Meanwhile new and renewable energy sources
attracted the energy sectors. Wind farms are being developed and enlarged appreciably. A 500-fold increase
in yield since 1980 whereas the unit cost decreased noticeably became less than one hundredth of the 1980’s.
The installation capacity of one turbine increased from 30 kW to 25000 kW. Furthermore the unit cost of the
Uranium which is nuclear fuel increased 10 times more within the period of the last 5 years and it will
continue (o rise.

Sinop is a one of the old cities in the Black Sea region because of its geographic situation. It intrudes as a
spur into the Black Sea which in turn favors wind energy production. In 2005s, the government decided to
construct a nuclear power plant to produce energy here. The system is the conventional one which takes cold
water from one bay to cool the system and discharge the contaminated water into the other adjacent bay.
Installation capacity will be around 1.2 GW. Economic life of the system is given as 30 years. It can be
prolonged by invention of new technologies. However, no body guaranties to dispose the waste of the plant at
the end of the economic life. Thus, the waste disposal remains as a permanent problem. Energy is the side
product of nuclear plant. Primary function is to produce plutonium for nuclear bombs. Nuclear bombs are
being manufactured since 1940 whereas nuclear energy was produced first in England in 1957.

The proposed wind farm will be located on a spur which was evacuated by USA army in early 1990s after the
perestroika. The area is 6.5 km’. Because of its physiographic feature, being an island shaped peninsula
intruded into the Black sea as spur enhances engineers to install a wind farm with a capacity of 1200 MW.
The tower will be used forever whereas the moving components will be renewed in a period of 20-40 years.
There is not any waste product. All the components are recyclable. When these two projects are compared in
regards with the principles of engineering, the wind farm is several times more feasible than the nuclear
power plant. A serious debate between the decision makers with the public and civil institutions is ongoing
since early 2006.Political decision makers decided to install Akkuyu nuclear power plant and the president
undersigned. In order to prevent the Anatolia to be turned into nuclear hell, the public has to be informed on
the basis of science. This activity is ongoing under leadership of the UCTEA-CEE and by Van YYU Energy
National Working Group.

Nuclear technology does not mean nuclear weapon and/or NPP. Almost all of the developed and developing
countries including Turkey have nuclear technology and they are trying to improve it. This is good to
improve life standards. No one supports nuclear weapons and NPP amicably.
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The imposed NPP in Sinop will cause a loss of $74.00 billion within the useful life of the plant if it will be
used only for energy, not to manufacture nuclear weapons. The probability of pollution due to the
radioactivity and gamma rays is unacceptably high. The probability, which can be generalized as 10
accidents and leakages, made public in spite of severe secrecy culture, over 440 NPPs is unacceptably high.
There is no living creature in Arpa stream of Turkey after the construction of Erivan NPP although there is
not any leakage problem made public. The river water is used to condense steam after passing the turbine
and discharged back to the river.

The Anatolian wind energy potential can excessively replace the energy via dams and fossil fuels.

Keywords: Nuclear energy; Renewable energy, Timing, Economy, Environment.
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Inceleme alanin temelini yaygmn olarak serpantinlesmis ultrabazik kaya¢ ve farkh boyutlardak1
kiregtas1 bloklar1 igeren Ust Kretase yash Tekelidag Karisigi olusturmaktadir. Bu birim iizerine uyumsuz
olarak genelde gakiltaglarindan olugan Ust Paleosen yash Bahgecik Konglomeralan gelir. Bu ¢alismada
degerlendirilen komiirler Bahgecik Konglomeralarinin tabaminda yer almaktadir. Formasyonu uyumsuz
olarak genellikle masif jipslerden olusan Oligosen yash Hafik Formasyonu iizerler ve Alt Miyosen yash
genel olarak kumtagmin egemen oldugu Karacaéren Formasyonu tarafindan agili uyumsuzlukla iizerlenir.
Birim tizerine Pliyosen yasli gakiltagi, kumtasi ve yer yer silttaglarindan olusan Incesu Formasyonu uyumsuz
olarak gelir. Geng akarsu ¢okellerinden olusan Kuvaterner yash Karacahisar Formasyonu incesu Formasyonu
lizerine uyumsuz olarak ¢okelmistir. Tiim bu birimleri aliivyonlar uyumsuzlukla 6rtmektedir.

Bu ¢aligma ile Hafik civarinda (Sivas Kuzeydogusu) yiizeyleyen Eosen - Paleosen yash kémiirlerin
organik madde miktari, organik madde tipi ve organik olgunlagsma o6zelliklerinin organik jeokimyasal,
organik petrografik analizlerle belirlenmesi amaglanmistir. Bu kapsamda kémiir ornekleri ile komiiriin alt ve
tist diizeylerinde bulunan koyu gri siyahimsi killi ve karbonatli yan kayag orneklerinde TOK- Rock Eval
piroliz analizi ve petrografik degerlendirmeler yapilnugtir. Komiiriin kisa ve elementer analizi ile petrografik
degerlendirmesi yapilarak ¢okel ortam ozellikleri, komiirlesme derecesi, komiiriin tipi hakkinda bilgi
edinilmistir.

Hafik civarindaki komiirler kalinhgi 50-90 c¢m olan iki farkli damar halinde izlenmektedir. Bu
komirlerin havada kuru bazda ortalama 1s11 degerleri alt 1s11 deger 1752-6347 (ortalama 48289 Kcal\kg) ve
tst 1811 deger 1846- 6606 (ortalama 5033,6 Kcal\kg) dir. Toplam nem % 8.22- 18.78 (ortalama % 9.65), kiil
miktar1 % 7.87-54.48 (ortalama % 24,64), ugucu madde igerigi % 36,73-47.98 (ortalama % 43.36), sabit
karbon % 7,21-44.15 (ortalama % 32.02) olarak belirlenmistir. Bilesimini olusturan C degeri % 53.01- 75.21
(ortalama 70.11), H degeri % 3.93-5.45 (ortalama % 5,11), N degeri % 0,65- 1.11 (ortalama % 0.96), O
degeri % 12.04- 40.07 (ortalama % 18.5), % S degeri ise 2.34- 6.98 (ortalama % 5.27) araliginda
degismektedir.

Incelenen 18 drnekte Toplam Organik Karbon (TOK) degeri % 0.32-72.45 arasinda degismekte olup
ortalama % 28.32 dir. Ozellikle komiirlii seviyelerde TOK degerleri oldukea yiiksektir (%38.42-60.70).

Rock Eval piroliz analizi ile 18 6rnek degerlendirilmistir. Hidrojen Indeksi degerleri 17-442 mg
HC\g TOC (ortalama 187,5 mg HC\g TOC), Oksijen Indeksi degerleri ise 16-210 mg CO2\g TOC (ortalama
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60,28 mg CO2\g TOC) araliginda degismektedir. HI-OI ve HI-Tmax diyagramlarinda drneklerin ¢ogunlukla
Tip II-I11, bir kismimnin ise Tip III alaninda oldugu gozlenmektedir.

Tmax degerleri 412-431 °C arasinda olup ortalama 422, 1 °C dir ve Orneklerin heniiz
olgunlagmadiklarini  gostermektedir. HI-Tmax diyagraminda degerler olgunlagmamis ve olgunlagma
baslangicini isaret eder.

Vitrinit yansimasi olgiimleri; Rmax ortalama % 0,48 (% 0,45-0,50) ve Rmin % 0,38 (% 0,352-
0,399) degerleri olarak 6lgiilmiistiir ve olgunlagsmamus ¢okelleri ifade eder. 10 6rekte kerojen slaytlarinin
mikroskobik degerlendirmesi yapilmis ve bilesimi olusturan organik madde tiirleri belirlenmistir. Egemen
organik maddeyi komiirsii bilesenler olusturmaktadir (ortalama % 82,5). Bunun yani sira %35-15 oraninda
odunsu (ortalama % 8,5), % 5 oraninda otsu ve % 5-10 oraninda da amorf (ortalama % 4.5) organik madde
belirlenmistir. Organik maddeler olgunlasma degerlerine bagl olarak agik-koyu kahverengi renkler
gostermektedir. Komiirlerin petrografik degerlendirmelerinde ise mikroskobik bilesimi egemen olarak
Hiiminit grubunun olusturdugu bunun yam sira liptinitler ve en az oranda da inertinit grubu maserallerin
bulundugu belirlenmigtir. Vitrinit (Hiiminit) % 65-85 (ortalama 79,38), Liptinit % 4-12 (ortalama; 5,75),
[nertinit % 2-13 (ortalama 4,63) oranindadir.

Omekler genelde yiiksek oranda inorganik maddeler igermektedir (% 6-14 arasinda ortalama % 8).
Inorganik bilesimi ¢ogunlukla killer, karbonat (kalsit), siilfath (jips) ve demirli (pirit) mineraller
olusturmaktadir. Kémiirler pirit agisindan ¢ok zengindir ve yaygin pirit sekli framboidal pirittir (pirit oran1 %
1-4, ortalama: 2,25).

incelenen kémiirler ASTM simiflamasina gore Altbitimli komiirdiir. Komiirler lagiiner bir ortamda
olusmustur. Gerek kalori diizeyinin diisiik olmasi gerekse i¢inde cevre kirliligi agisindan zararh olan
bilesenleri bol olarak bulundurmast nedeniyle yaygin kullanim olasihg: dustiktir.

Anahtar Kelimler: Hafik, Sivas Havzasi, Organik Jeokimya, Organik Petrografi, Komiir analizleri

ABSTRACT

The basement of the investigated area consists of Upper Cretaceous aged T ekelidag melange composed of
various sized limestone blocks and serpantine ultrabasic rocks. Upper Paleocene- Lower Eocene aged
Bahgecik conglomerates which are mainly composed of gravel overlie this unit unconformably. The coals
which are examined in this work occur in the Bah¢ecik Conglomerate level. The formation unconformably
overlies the Oligocene aged Hafik Formation which is generally composed of massive gypsum and also
overlies with a angular unconformity the Lower Miocene aged Karacadren Formation which is generally
dominated by sandstone. Over this level unconformably lies the Incesu Formation which is composed of
Pliocene aged gravel, sandstone and partly siltstone. Quaternary aged Karacahisar Formation composed
from new river sediments have deposited unconformably over Incesu Formation. All these units are
unconformably covered by alluviums.

This work aims to determine the amount of organic matter, type of organic matter and the organic
maturation characteristics of Eocene- Paleocene aged coals which outcrop around Hafik (North-East Sivas).
In this context, TOC-Rock Eval pyrolysis analysis and petrographic evaluation were carried out on the coal
samples and also the carbonated hosted rocks and the dark grey-black clay found in the levels above and
below the coal. By carrying out petrographic evaluation, proximate and elemental analysis on the coal, data
on the characteristics of the sedimentation environment, degree of carbonisation and type of coal were
obtained.

It can be observed that coals in the Hafik region occur in two different veins with depths varying
between 67-80 cms. The average calorific values at dry levels in air of this coal were net calofiric value
1752-6347 (average 4828.9 Kcal/kg) and gross calofiric value 1846-6606 (average 5033.6 Kcal / kg). It was
determined that the total moisture was 8.22- 18.78 % (average 9.65%), amount of clay was 7.87 — 54.48 %
(average 24.64 %), content of volatile matter was 36.73 - 47. 98 % (average 43.36 %), and fixed carbon was
7.21 - 44.15 % (average 32.02 %). The C value of the mixture varied between 53.01 — 75.21 % (average
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70.11%), H value between 3.93 — 5.45 % (average 5.11%), N value between 0.65 — 1.11 % (average 0.96%),
O value between 12.04 — 40.07 % (average 18.5%) and S value between 2.34-6.98% (average 5.27%).

In the 18 examined samples, the Total Organic Carbon (TOC) value varied between 0.32 — 72.45 %
with an average of 28.32%. The total organic carbon level in the coaly levels was especially high (38.42 —
60.70 %).

18 samples were evaluated using the Rock Eval Pyrolysis analysis. The Hydrogen Index levels
varied between 17-442 mg HC/g TOC (average of 187.5 mg HC/g TOC) and the Oxygen Index varied
between 16 — 210 mg CO2/g TOC (average 60.28 mg CO2/g TOC). It can be seen that the samples in the
HI-OI and the HI-Tmax diagrams are mainly of type II-1l1, with some in the area of type I11.

The T-max values varied between 412 — 431 °C with an average of 422.1 °C and it was observed
that the samples had not yet matured. The HI-Tmax diagram indicates that the values had not matured but
maturation had begun.

The vitrinit reflectance values were measured as follows; Average Rmax was 0.48% (0.45 — 0.50 %)
and Rmin was 0.38% (0.352 % - 0.399%) and indicated immature sedimentation. In 10 samples, Kerogen
slides microscopic evaluation was carried out and the types of organic matter in the compound were
determined.Dominant organic matter was composed of coaly compunds (average 82.5%). Also it was
determined that 5 — 15% was woody (average 8.5%), 5% was herbecaous and 5-10% was amorphous
(average 4.5%) organic matter. Organic matter was shown with light-dark brown colours depending on the
maturation values. In the petrographic evaluation of the coal, it was determined that microscopic compound
was dominated by Huminite group besides Liptinits and the lowest rate of inertinit group maseralls were
Jound. Vitrinite (Hiiminit) had a rate of 65-85% (average 79.38 %), Liptinite was 4-12% (average 5.75%),
and Inertinite had 2-13 % (average 4.63 %).

In general the samples contained high levels of inorganic matter (between 6 — 14%, average of 8%).
The inorganic compound was mainly composed of clays, carbonate (calcite), sulphate (gypsium) and pyrite
minerals. The coals were very rich in terms of pyrite and the widespread pyrite form was framboidal pyrite
(rate of pyritel-4 %, average 2.25%).

The examined coals are Lower bituminous coals according to the classification of ASTM The coals
developed in a lagoon environment. The economic use of these are low due to the large prescence of

compunds which cause environmental pollution and calofiric values below those regarded as necessary.

Key Words: Hafik, Sivas Basin, Organic Geochemistry, Organic Petrography, Coal analysis.
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Comparison of gases and source rocks from two tectonically dismembered segments of
Pennsylvaniap coal pasin
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ABSTRACT

A large eastern segment of the Variscan fore-deep coal basin was formed on the Cadomian-
consolidated basement composed of terranes: Brno-Upper Silesia-Moesia-Istanbul-Zonguldak. From
Permian to Jurassic this basin was dismembered into two segments by translation along the Krakow-
Hamburg-Dobruja transcontinental strike-slip fault zone. The resulted coal sub-basins were. the Upper
Silesia in the north and the Dobruja with Zunguldak-Amasra in the south. Subsequently, this southern
segment was separated into two pieces during Cretaceous, when one of them was rifed out the European
mainland, due to the formation the Black Sea back-arc basin. Finally, erosional remnants of the Zonguldak-
Amasra basin took rest in its recent position in the western Pontides. Actual extension of the Upper Silesia
coal basin is wider than directly recognized with boreholes. The basin ranges to the Ukrainian/Romanian
border, where its presence is documented by mass occurrences of the Pennsylvanian low-rank coal clasts in
the Carpathian Flysch. The common origin of the rock sequences in both coal sub-basins. the Zonguldak-
Amasra and the Upper Silesia allows us in recent study a comparison of gases and source rocks between
both basins.

Molecular and isotopic composition of the coal associated gases in the Upper Silesia and the
Zonguldak-Amasra areas reveals distinct similarities confirming the common type of source rocks, maturity
and generation history. In the Upper Silesia coal basin gas isotopic composition is in the range 6DCH,;~160
to 190%0 and 8°C —40 to 70%. (Kotarba 2001), which is close to analogical values in the Zonguldak-
Amasra basin (SDCH, ca. —180%0 and 5°C —50%o; Hosgormez et al. 2002). These data suggest similar
proportion of thermogenic and biogenic components in gases of both basins, but higher variability in the
Upper Silesia basin can be attributed to the encountered west to east trend in the thermal maturity (Rr=0.6-
2.0%), perpendicular to the Variscan front. In the Upper Silesia, the further complications result form the
influence of post-Variscian thermal gradients related to deeper burial, e.g. under the Carpathians nappes. In
the Zonguldak-Amasra basin the thermal maturity is generally lower and more uniform (Rr=0.6-1.0%).

This paper is financed from the Polish Ministry of Science and Higher Education "Gas-prone
Pennsylvanian coal-bearing rocks beyond the known coal basins in Poland".
Kotarba M.J. 2001. Organic Geochemistry 32,163-180. Hosgérmez, H , Yalcin, M. N, Cramer, B., Gerling,
P., Faber, E., Schaefer, R.G., Mann, U. 2002. Organic Geochemistry 33, 1429-1439.
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