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Polycyclic aromatic hydrocarbons (PAHs) are a family of chemical compounds that are known to
contain harmful substances, some of which may be carcinogenic. PAHs in marine sediments originate
from three main sources. Diagenic and petrogenic PAHs were produced by biogenic precursors and by
diagenic processes at low temperatures over geologic time scales, respectively. Pyrogenic PAHs result
from incomplete combustion of organic substances including fossil fuels and biomass. Volcanic
activity and forest fires, which do not significantly contribute to overall PAH emission. are natural
sources of pyrogenic PAHs, while pyrogenic anthropogenic sources, which are mostly resulted from
combustion of materials for energy supply and waste minimalization, contributes much to overall PAH
emission in the environment. In closed and semi-closed environments. such as the Gulf of Gemlik in
the Sea of Marmara. Turkey. the latest industrial and agricultural developments and rapid urbanization
cause significant increase of PAH concentrations especially in sca bottom sediment. Elementary PAH
inputs may be {rom stationary sources (e.g., industry, residential heating, power and heat generation)
or from mobile sources (e.g., all kind of gasoline and diesel engines, incineration of municipal and
industrial wastes and agricultural burning). Most of them can be transported over long distances before
they are deposited in sediment.

Quantitative analyses showed that elevated concentrations of sediment PAHs in the Gulf of Gemlik
demonstrate uneven distribution patterns throughout the gulf. But they show weak correlations with
sediment texture and total organic carbon content. implying that there are dircct pollution mputs
affecting the sediment quality. In addition. the lighter PAH compounds arc less hydrophobic and less
persistent than the heavier ones. Therefore characteristic distribution of PAI species show some
spatial discrepancies throughout the gulf: such that {luoranthene and pyrene are dominant in the
central part while perylene, Benzo[ghilperylene and indeno|1,2,3-cd|pyrene are dominant along the
northern coastal arcas. In order to identify the main sources of the sediment PAHs and to distinguish
natural contamination from those arising from human activities, principal component analysis with
Varimax rotation was employed. It is a useful tool for extracting regularities directly from the input
data without referring to classes known in advance. The input data includes 13 parent PAHs of 62
bottom sediment samples from coastal and central parts of the gulf. Through Kriging analysis
widespread contamination were identified along the eastern and southern shores possibly due to ports
and harbors, fuel storage terminals and anchoring arcas. Multiple linear regression analysis of the
absolute factor scores against the standard normalized deviate of the sum of PAHs were used to
quantify such kind of major source contributions. In one of the groups separated from others, total
toxic Bla|P equivalency (TEQ...) values were found clevated which poses considerable hazard to
benthic organisms.

Key Words: PAH, Gulf of Gemlik, sediment, statistical analysis, pollution, pollution source
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Giilbah¢e Korfezi Jeotermal Potensiyelinin Jeofizik
ve Paleontolojik Calismalarla Belirlenmesi
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" Dokuz Evliil Universitesi, Deniz Bilimleri ve Teknolojisi Enstitiisii,
35340 Inciralt, Izmir (E-posta: bade.pekcetinoz@ogr.deu.edu.tr)
" Dokuz Evliil Universitesi, Jeoloji Miihendisligi Boliimii, Tinaztepe Kampusii,
35160 Buca, Izmir

Ulkemiz jeotermal kaynaklar agisindan zengin ve buna elverisli jeoloji ortamlara sahiptir. Bau
Anadolu graben sisteminin bir pargasi olan Izmir ve gevresi tektonik agidan oldukea aktif olup.
jeotermal potansiyeli yiksek olan bir bolgedir. lzmir Korfezini ¢evreleyen kara pargasi ve ozellikle
Karaburun Yarimadas: iizerindeki bir¢ok yerde sicak su ¢ikislart bulunmaktadir. [zmir Korfezinin Bau
kesiminde yer alan Giilbahge Korfezi ve ¢evresi de meveut konumuyla potansiyel bir sicak su kaynak
alamidir.

Bu c¢alisma, Gediz grabeni’ nin bir pargasi olan Giilbah¢e Korfezindeki jeotermal kapasitesinin
varh@gimi arastirmaya yonelik olup aynm zamanda da korfez civarinda karada yapilan ¢alismalarin
devami niteligindedir. Bolgedeki aktif tektonizma ve giincel yapilar arastirma amaciyla yapilan
yiiksek ayrimh 3,5 kHz s1g sismik ve yanal taramali sonar ¢alismalart ile, konik yayihim gosteren
yitkseklikleri birkag metre, boyutlart 1 metre ile 20 metre arasinda degisen *‘Morfolojik Yiikseltiler
tespit edilmistir. Morfolojik yiikseltilerin saptandigr alanlarda gravite ornekleyicist (gravity core)
yardimiyla deniz tabanindan alinan numunelerde karakteristik bir mercan tiriintin varhgr tespit
edilmistir. Laboratuarda yapilan gorsel incelemelerde bu mercan turtintin ‘Cladocora caespitosa’
oldugu belirlenmistir. Korfez disindaki diger o6rnekleme alanlarinda bu mercan tirliniin  ayn
yogunlukta varh@ gozlenmemis olmasindan dolayi, bu turtin varhgr bolgedeki termal akvitenin bir
gostergesi olarak degerlendirilmistir. Ayrica bu ¢alismada, sicak su cikislarinin oldugu potansiyel
morfolojik yiikselti alanlarindan derlenen ¢amur ornekleri mikrofosil yontinden ¢alistlmistir. Giilbahge
bolgesine ait fosil toplulugunda, dzellikle tuzlulugun yiiksek oldugu bélgelerde bolluk ve cesitlilik
gésteren foraminiferal test, silisli alg ve denizel dinoflagellat turlerin yiksek ytzdeli oldugu ve bu
fosillere spor ve polenlerin (6rn. Pinus, Quercus, Castancae) eshk ettigt gozlennustr. Calismalara
gore, foraminiferal test formunun ¢esith ve yiiksek yuzdel gozlenmesinin, sicak su ¢ikismin oldugu
alanlarda deniz suyunun mineralce zenginlesmesi sonucu gergeklestigini distindiirmektedir.

Calisma alanin kiyr kesiminde yer alan dogal kaynaklardaki sicaklik degerleri yaklasik olarak 30-
35°C olarak olg¢iilmiistiir. Kara verileri derindeki rezervuar sularmmin 100 °C ve iizerinde oldugunu
gostermektedir. Giilbahge Korfezi ve ¢evresinden elde edilen karasal ve denizel veriler, bu bolgenin
jeotermal ag¢idan aktif oldugunu ve gelecekte potansiyel alternatif enerji tiretim merkezi olabilecegini
gostermektedir.

Anahtar Sozciikler: Izmir korfezi, Gulbahge korfezi, s13 sismik c¢alisma, jeotermal aktivite,
palinoloji, Cladocora caespitosa



The Investigation of the Geothermal Potential of the Giilbahce
Bay Using Marine Geophysical and Palaeontologic Methods
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It is known that our country has suitable geological environment for extremely rich geothermal
resources. Izmir and its surroundings are parts of the West Anatolian Graben system that is
tectonically active with very high geothermal potential. There are some hot water venting on the
onshore areas of the lzmir Bay. especially at several locations in the Karaburun Peninsula. Gilbahge
Bay is placed in the western part of the {zmir Bay, where there is a high potential hot water resources.

The main goal of this study is to explore the available geothermal capacity in the onshore and ofshore
of the Giilbahge Bay. ‘Conical Morphologic Elevations” with a few meters of height and 1 m to 20 m
of dimension were observed on the 3.5 kHz high resolution, shallow seismic and side scan sonar lines
used for the investigation of the active tectonics of the region and current structures. The existence of a
coral species is found out from the sediment samples recovered by gravity corer around the conical
morphologic elevation of the seafloor. This coral species were not observe with the same intensity at
the other sampling areas outside of the Giilbahge Bay. Laboratory visual inspection of corals indicates
that belong to the coral species ‘Cladocora Caespitosa’. It is evaluated that the existence of this
species indicate the thermal activities of the region due to not happen of the observation of this coral
species with the same intenseness at the other sampling arcas outside the Giilbahge Bay. Due to
scarcity of this coral species at the other sampling areas outside of the Giilbahge Bay, the existence of
this species is believed to be an indicator of the thermal activities in the region. Additionally,
micropalacontological analysis was performed on the mud samples from the morphologically elevated
areas having hot water venting. At the micro-fossil community of the Giilbahce Bay. especially, the
arcas with high salty values have plenty and various foraminifera tests, silicic alg and marine
dimoflagellates with their spor and pollens (c.g.. Pinus, Quercus, Castaneae). According to the
polynonologic studies, the sea water becomes suitable in composition as a result of the hot water
venting causing enrichment in foraminiferal populations.

The waters in the coastal offshore arcas have the temperature values changing between 30 35 °C. The
data obtained from the geothermal springs on nearby land areas has deep reservoir temperatures more
than 100 °C. The offshore marine and onshore data which were obtained from Gulbahce Bay and its
surroundings suggest that this region is geothermally active and has the potential to produce energy in
the future.

Key Words: [zmir Bay. Giilbah¢e bay. shallow scismic study, geothermal activity, palynology,
Cladocora caespitosa
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Yozgat-Yerkoy-Belkavak Koyii Civarindaki Volkanitlerde izlenen Kuvars
ve Ametist Kristallerinde Sivi Kapamim Cahsmalar
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" Maden Tetkik ve Arama Genel Miidiirliigii, Maden Analiz ve Teknolojileri Dairesi,
Mineraloji-Petrografi Arastirmalar Koordinatorliigii, 06520 Balgat, Ankara
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Yozgat-Yerkoy-Belkavak Koyii civarinda yiizeyleyen volkanik kayaglarda yapilan mineralojik.
petrografik ve jeokimyasal ¢alismalar sonucu andezit (bazaltik andezit ?), killesmis camsi tif,
riyodasit/dasit ve aglomeralar ayirtlanmistir.

Genellikle kalsedon, yer yer de onlara eslik eden kuvars ve ametistlerden olusan silis damarlari.
andezit, altere andezit, seladonitli alterasyon damarlarimi ve killesmis camsi tifleri kesmekte,
aglomeralar i¢inde ise kayag pargalari ile birlikte bulunmaktadir.

Silis olusumlar, K30 -60°D dogrultulu kirik ve ¢atlak dolgular seklinde gelismistiv. Damarlarin yan
kayaca yakin kesimlerinde kalsedonik bantlarin olustugu goriilmektedir. Onlarin lzerinde 6nce beyaz
kuvars, daha sonra da seffaf kuvars zonu yer almaktadir. Bu zonlarn Gstinde ametist kristalleri
bityiimustir. Ametistlerin {izerinde ise yer yer ikinci seffaf kuvars zonu gelismistir.

Tim zonlarda sivi kapanim incelemeleri yapilmistir. Sivi kapanimlarin boyutlart oldukga kiigtiktiir.
Birincil kokenli iki fazh (sivi+gaz) kapanimlar, tek fazh (siv1) ve tek fazh (gaz) kapanimlarla birlikte
goriilmektedir.  Ametistlerde agik sisteme ait kamtlar, homojenlesme sicakliklarinin  olusum
sicakhiklarina denk geldigini gostermektedir. Beyaz kuvars kristalleri 323--272 °C, seffaf kuvarslar i1se
280 217 °C sicaklik arahginda olusmuslardir. Bu kuvars olusumlar sirasinda tuzluluk yaklagik % 3--5
NaCl esdegeri arasinda degismektedir. Ametistlerin olusumlari sirasinda ¢ozeltilerin sicakliklart once
yiikselerek 370-310°C’a ¢ikmus, tuzluluk ise % 4-8 NaCl esdegerine yiksclmistir. Daha sonra
ametistlerin son olusum evresinde ¢ozeltiler 290 °C’dan baslayarak 160 °C’lere dogru sogumus,
tuzluluklarda % 5 ten % 1.73’e dogru azalmistir. En son olusan seffaf kuvarslarin olusum sicakliklan
ise 270-120 °C’ ler arasinda degismekte olup, tuzluluk % 6.88 ile %0 NaCl esdegert aralifinda
olciilmiistiir. Son evre, silisli ¢ozeltilerin gelisi sirasinda meteorik sularin giderek daha baskin hale
geldigine isaret etmektedir.

Anahtar Sézciikler: Yozgat, kalsedon, kuvars, ametist, sivi kapanim
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Fluid Inclusion Studies on Quartz and Amethyst Crystals Observed
in Volcanic Rocks around Belkavak Village, Yerkoy-Yozgat, Turkey
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Based on mineralogical, petrographical and geochemical studies on volcanic rocks cropping out
around Belkavak village, Yerkoy, Yozgat, andesite (basaltic andesite ?), argillized vitric tuff,
rhyodacite / dacite and agglomerates are distinguished.

Siliceous veins, composing of chalcedony zones associated with local quartz and amethyst crystals cut
andesites, altered andesites, alteration veins with celadonite and argillized vitric tuffs, but are found as
picces together with other volcanic rock fragments in agglomerates.

Siliceous veins fill the craks and fractures of rocks with a general strike of N30 60°E. Chalcedonic
bands are developed at the walls of veins close to host rocks. Over these bands, white quartz and later
transparent quartz zones arc grown. Amethyst crystals are observed over the transparent quartz zones.
Secondary transparent quartz zone is developed following amethyst crystals.

The fluid inclusion studies are carried out on the whole zones. The dimensions of the fluid incluisons
are fairly small. Generally, two phase (liquid+gaseous) primary inclusions are observed together with
single phase (liquid) and single phase (gaseous) inclusions. The presence of these assamblages in
ametyst crystals are the evidence of open system, indicaticating that homogenization temperatures are
representing  the occurrence temperatures. The white quartz crystals originated at temperatures
between 323 °C and 272 °C, while transparent quartz formed at temperatures between 280217 °C.
The salinity of these quartz crystals vary between 3--5 % NaCl equivalent. During the formation of
amethyst crystals, the temperature of the fluids was high at the beginning, around 370-310 °C, and
salinity was between 4--8 % NaCl equivalent. At the final stage of the amethyst occurrences, the
temperature of the fluids was about 290 °C, then cooled down to 160 °C, where salinities decreased
from 5 to 1.73 % NaCl equivalent. The transparent quartz crystals that represent final stage. show
temperatures varying between 270--120 °C and salinities between 6.88 -0 % NaCl equivalent. The last
stage 1s characterized by meteoric water which became more dominant during the mobilization of
stliceous solutions.

Key Words: Yozgat, chalcedony, quartz, amethyst, tluid inclusion
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21. Yiizyilda Olivin ve Tiirkiye’nin Olivin Potansiyeli
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Ultrabazik ve bazik kayaclarin ana kayac yapict minerali olan olivin, gliniimiizde sanayide kullanilan
en Onemli hammaddelerden biri haline gelmistir. Yiksek refrakter 6zelligi, yiiksek sertligi ve degisik
kristal boyutu nedeniyle sanayinin g¢esitli alanlarinda kullanima uygun olan olivin, ilk kez 1930'1u
yillarda refrakter tugla yapiminda kullamilmus, daha sonra demir-gelik sanayi, asindirici, elektrikli
1siticr ve gevre teknolojileri gibi birgok alanda yaygin olarak kullanilmaya baslannistir. 21. yiizyilda
1se basta yiiksek 1stya dayanikli malzeme iiretiminin yani sira ¢evre teknolojilerinde (atik sularin
temizlenmesi, yan iiriin kazanimi, vs.) olivinin daha fazla talep edildigini gormekteyiz. 1948 yilindan
beri olivin dretmekte olan Norveg 20. yiizyilin sonuna kadar diinya tiretiminin biyiik bir kismini
(yaklasik % 80) kargtlamis ve bu anlamda bir olivin tekeli olmustur. 21. yiizyilda ise Japonya, Ispanya,
Guney Kore, Cin, Brezilya, A.B.D, ltalya ve Isve¢’in yam sira Tirkiye’de olivin iiretimine ve
thracatina baslamistir.

Tirkiye’de olivin Gretim yapilan baghca sahalar: Konya-Beysehir, Bursa-Orhaneli ve Hatay dir. Bu
dretimin buyiik bir kismm Misir, Sudan, Arnavutluk, Suriye, Veneziiella, Rusya, iran, Giiney Afrika.
Sili ve Peru’ya ihra¢ etmekte; ¢ok az bir kismu ise i¢ piyasaya verilmektedir. 2008 yili sonu itibariyle
yaklagik  30.000 ton olivinin ihra¢ edildigi, kalanimi i¢ piyasada tiiketildigi yapilan sozli
goriismelerden 6grenilmistir. Zira yukarida verilen Ullkemize ait olivin iiretim, ihracat ve ithalat
rakamlaria dair, resmi kayitlarda herhangi bir bilgiye ulasilamamistir. Bu anlamda az da olsa bilgi
sahibi olunan olivin sahalarindan bir tanesi Bursa-Orhaneli sahasidir. Sahada 1.200 milyar ton rezerv
oldugu, kayacin ortama mineralojik bilesiminin %90’dan fazla olivin, %1-4 serpantin, %1-3 opak
mineraller (kromit, manyetit, pirit) ve %1-2 oraninda kalsit ve klorit gibi ikincil ayrisim iirtinlerinden
meydana geldigi ortaya konmustur. Kimyasal bilesimi %50.2- 40.99 MgO, %40.6-34.67 SiO-,
%6.8-13.7 Fe 05, %0.10-0.83 ALO;, %0.35-4.24 Cr,0: olarak belirlenmistir. Bu mineralojik ve
kimyasal bilesimi ile Orhaneli bolgesi olivinleri diinya standartlarim karsilamaktadir.

Caligmada 21. yiizyilda olivinin sanayide hangi alanlarda daha fazla talep edilecegi gerekgeleriyle
tartisilacak, diinyadaki giincel olivin rezerv ve ithalat-ihracat rakamlan verilecek, Tiirkiye nin olivin

potansiyeli ithalat-thracat rakamlari ile birlikte sunulacakuir.

Anahtar Sozciikler: olivin, ultrabazik, refrakter, Bursa-Orhaneli, Tiirkiye
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Today. olivine being the main rock forming mineral of the ultrabasic and basic rocks has become the
most important raw materials for industry. Because of its high refractivity, high hardness and different
crystal size it is favorable to be used in various areas of the industry. First time, in 1930. it is used to
produce refractive brick. Later, it became widely used in many industrial areas like iron-steel industry,
abrasive, heat storage and environmental technologies. In 21st century, on the other hand. it is
demanded more in the environmental technologies in addition to its usage in the production of high
heat resistant material. Norway, as being the olivine producer since 1948, met the large amount of the
world olivine production (80%) until the end of the 20th century and it became the monopoly in
olivine production in this sense. In 21st century, along with Japan, Spain, South Korea. China. Brazil.
USA. Ttaly. and Sweden, Turkey started to produce and export the olivine.

In Turkey. Konya-Beysehir, Bursa-Orhaneli and Hatay are the places where the most of the olivine is
produced. Large amount of the olivine production is exported to Egypt. Sudan, Albania, Syria,
Venezuela, Russia, Iran, Africa and Peru and remaining very little part of it is given in for the
domestic usage. Towards the end of 2008, based on the person-to-person communications, it has
become known that approximately 30,000 ton of olivine is exported and the remaining is consumed in
domestic marketing. Nevertheless, there isn’t any written record on these numbers for the olivine
production, olivine export and import for Turkey. In exception, Bursa-Orhaneli is one of the arcas
where we have some information about olivine reserves. There, it has been determined that there is
about 1,200 billion ton reserve and more than 90% of the rock’s average mineralogical composition is
olivine, 1-4% of its composition is serpantine, 1-3% is opaque minerals like chromite, magnetite.
pyrite and 1-2 % is the secondary decomposition productions like chlorite and calcite. Its chemical
content 1s found to be 50.2-40.99% of MgO. 0.6-34.67% of SiO,, 6.8-13.7% of Fe.0;. 0.10-0.83%
of ALO;. 0.35-4.24% of Cr,0O5. With these mineralogical and chemical composition properties.
Orhaneli olivine, therefore, meet the world standards.

In this study. the industrial arcas in which the olivine will be most demanded and used. will be argued
on the basis of concrete grounds, the current olivine reserve information and the quantitative numbers
for export and import will be presented, and the olivine potential for Turkey will be shown together

with the export-import information.

Key Words: olivine, ultrabasic, refractory, Bursa-Orhaneli, Turkey
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Kil Tabanh Seramiklerde Faz Olusumu ve Fiziksel Ozellikler
Ustiine Alkali (Na, K) ve Aliminyum (Al) EtKisi
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" Miskolc Universitesi, Mineralogy-Petrology Boliimii, H3515 Miskole-Egyetemvaros, Macaristan

Yas karistirma ile hazirlanmis seramik biinyelerde, faz olusumu ve fiziksel etkiler tstiine alkali (K,Na)
ve aliminyum  etkisi incelenmistir. Ug degisik regete ile hazirlanan degisik komposizosyondaki
seramik biinyelerde pisme olusan mineralojik faz degisikleri ¢alisilmistir. Preslenerek hazirlanan
biinyeler 1200 °C ve 1400 °C derecelerde pisirimistir. Pigmis biinye analizleri XRD ile yapiimistir.
Pisme dayanimlart ve E modilleri pismis biinyelerden 6l¢iilmistur. Degisik alakali ve Aliminyum
ilaveleri miillitlesme ve fiziksel ozellikler Gistiinde degisik etkiler yaptigr gdzlenmistir.

Anahtar Sozciikler: alkali, Na, K ve aliminyum, millitlesme, fiziksel ozcllikler, E modalt. pisme
dayanimi
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Effect of Alkaline (Na, K) and Alumunious (Al) on Phase Formation
and Physical Properties of Clay Based Ceramics
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The effect of alkaline Na, K and Al on the phase formation and physical properties of development of
clay based ceramics from mixtures activated by wet mixing process, were investigated. Mineralogical
transformations caused by firing, of main three groups different compositions used in the formulation
of ceramic bodies have been studied. Test samples have been prepared by pressing and fired in the
range of 1200 °C and 1600 °C. Analysis of the fired samples was carried out by XRD. Fired strength
and E Modulus were measured from fired bodies. Different alkaline and Al additives demonstrated
different influences on the mullitization behavior and physical development of the clay based
ceramics.

Key Words: alkaline, Na, K and Al, miillitization, physical properties, E modulus, fired strength
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Dogu Karadeniz Bentonitleri’nin Mineralojisi ve Jeokimyasi:
Kavaklar (Ordu) ve Tirebolu (Giresun) Bentonitleri
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Dogu Karadeniz Bolgesi'nde Geg Kretase yash  volkanitler 1¢erisinde  yaygin olarak  gelisen
bentonitlerden en iyi bilinen ikisi, Kavaklar (Ordu) ve Harsit vadisi boyunca ylizeylenen Tirebolu
(Giresun) yoresi bentonitleridir. Yore bentonitlerinin ¢evre kayaclari asidik-ortag karakterli olup,
genellikle trakit, trakiandezit, riyolit, riyodasit ve bunlarin piroklastitleridir.

Bentonit 6rneklerinde en bol bulunan kil minerali simektit, daha az oranda ise kaolenittir. Yonlenmis
orneklerin X-isinlan incelemelerinde, (001) yansimasi Ca simektiti ifade eder sckilde 14.45- 15.68A
arasinda degismektedir. Mg ve K'la doyurulmus orneklerdeki incelemeler sat’ simektitin varligini
isaret eder. b, degerleri ve Greene-Kelly test sonuglan incelendiginde simcktitlerin genellikle
montmorillonit daha az oranda ise baydellitten olustugu saptanmistir. Kavaklar bentonitlerindeki kil
dist mineraller ilksel volkanik kayagtan gelen feldispatlar (sanidin, plajiyoklas), biyotit, pomza ve
ilksel kayacin bozusmasi esnasinda kile eslik eden opal-CT, nadiren kalsit ve klinoptilohit ile temsil
edilir. Tirebolu bentonitlerinde ise kil dist mineraller K-feldispat, cam kiymiklari, kuvars, opal-CT,
pomza pargalari, hornblend, pirit, Mn-oksitler, nadiren kalsit ve mordenittir.

Simektitlerin - kimyasal analiz  sonuglarina  gore;  simektitler genellikle  Ca-simektit  olarak
tammlanmustir.  Ca-simektitlere ilave olarak Na-Ca ve Na simektitler de bulunmaktadir. Kil
fraksiyonunun kimyasal analizine gore, Si ve Al'Y tetrahedral katyonlar, AIY', Mg, Fe. Ti ve nadiren
Mn’nin oktahedral katyonlardir. Tabaka arasi katyonlari ise Ca, Mg. Na ve K olusturmaktadir.

Yore bentonitlerinin durayh izotop degerleri dar bir alanda degisiklik sunar. Kavaklar bentonitlerinin
53"O ve 3D degerli sirasiyla %o+22 ile %o0+22.4 ve %o 75 ile %o-96: Tirebolu bentonitlerinin ise
%0425.2 ile %ot28 ve %o 114 ile %o--1317dir. Jeolojik, mineralojik, jeokimyasal ve durayh izotop
calismalarina gore; Kavaklar ve Tirebolu bentonitlerinin sig denizel bir ortamda, yavas sikisma
hizinda ve yiiksek poroziteye bagh olarak, otojenik olustugu disiiniilmektedir. Bentonit olusumu,
20-40 °C gibi diigiik sicakliklarda, deniz suyu ve az oranda meteorik su karisimi bir sivinin piroklastik
malzemeyi yerli yerinde bozusturmas ile gergeklesmistir.

Anahtar Sozciikler: Dogu Karadeniz, Kavaklar, Tirebolu, bentonit, Ca-simektit, O-D izotoplari



Mincralogy and Geochemistry of the Eastern Blacksea Bentonites:
Kavaklar (Ordu) and Tirebolu (Giresun) Bentonite Examples
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IR-26480 Eskisehir, Tiirkiye

In the Eastern Black Sea region, the common bentonites are developed in the Upper Cretaceous aged
volcanic rocks, of these, the Kavaklar (Ordu) bentonites and Tirebolu (Giresun) bentonites outcropped
along the Harsit Valley. The surroundings of these bentonites are intermediate to acidic in composition
and represented by trachyte, trachy-andesite. rhyolite, rhyodacite and their pyroclastic equivalents.

Mostly smectite and rarely kaolinite is common clay minerals in the bentonite samples. In the XRD
studies of the oriented samples, (001) basal reflection of smectite is between 14.45 and 15.68 A,
dicating Ca-smectite. XRD pattern of the Mg- and K-saturated samples exhibit characteristics of the
pure smectite composition. by values and Greene-Kelly test results suggest that smectites are generally
montmorillonite and baydellite in a lesser extend. The Kavaklar bentonites contain volcanogenic
sanidine, plagioclase, biotite and pumice, along with the diagenetic minerals opal-CT, cristobalite and
rare calcite and clinoptilolite. Tirebolu bentonites compose of K-feldspar, glass fragments, quartz,
opal-C'T, pumice fragments, hornblende, pyrite, Mn-oxides. rarely calcite and mordenite as non-clay
minerals.

Based on the chemical analysis, smectites are defined as Ca-smectite. In addition to Ca-smectites, Na-
Ca and Na smectites are also described. In the light of chemical analysis of the clay fraction. Si and
A" are tetrahedrally, and AIY', Mg, Fe, Ti and rarely Mn are octahedrally coordinated cations. Ca.
Mg, Na and K occupy the interlayer position.

The stable isotope values of these bentonites in the region vary in a narrow range. 8'°O and 8D values
are from +22 to +22.4%o and from - 75 to -96%o for the Kavaklar bentonites; from +25.2 to +28%o and
from 114 to ~131%., respectively. Geological and geochemical studies suggest that the Kavaklar and
Tirebolu bentonites were authigenicly formed at shallow marine environment with Jow burial speed
and high porosity. In situ alteration of pyroclastics was developed at low temperatures as 20--40 °C
with mixtures of meteoric and marine water.

Key Words: Eastern Black Sea, Kavaklar, Tirebolu, bentonite, Ca-smectite, O-D isotopes
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Karaburun Yarimadasi’min Kuzey Kesimindeki Killerin Stratigrafisi,
Sedimentolojisi ve Ekonomik Kullanim Olanaklarinin Arastirilmasi
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Karaburun Yarimadasi’nda yiizeyleyen Neojen yash sedimenter birimler igerisinde ckonomik 6neme
sahip kil olusumlarinin = Erken Miyosen  yash Salman formasyonu igerisinde bulunduklan
belirlenmistir. Yanmadanm kuzeybat kesiminde genis yayilim sunan Salman formasyonu, kumtasi-
camurtasi ardalanmasindan olusan  Ordovisiyen Karbonifer yash Kiiglikbah¢e ve Dikendagi
formasyonlari iizerinde uyumsuz konumlu altviyal fan/delta istifiyle simgelenir. Yelpazenin
proksimal kesimini olusturan kaba taneli istif tzerine silttasi-cakiltast ardalanmasindan olusan
yelpazenin distal kesimi yerlesir. Aliiviyal yelpazenin acindign goliin kiyr gerisi ¢okelimini yansitan
gastropod kavki kirnntilarinca zengin linyit icerikli silttast ile karbonat arakatmanlari, yelpazenin distal
kesimini tizerler. Formasyon, yarimadanin kuzey kesiminde yaygin olarak gozlenen F:rrken Miyosen
yash Yaylakoy volkanitleri tarafindan tzerlenir. iki evreli Yaylakoy volkanizmasi, kalkalkali andezit-
bazaltik andezit karakterli lav seviyeleri ile bu seviyeleri birbirinden ayiran ince kiil-lapilh tif
ardalanmasindan yapili piroklastik ¢okellerden olusur. Salman formasyonu’nu olusturan aliiviyal
yelpazenin distal kesimi, kanal dolgusu, moloz akmasi ve setlsti litofasiyeslerinden yapihidir.
Yelpaze, kanal dolgusu ve setiistii litofasiyeslerinin ardalanmasiyla karakteristik olan sel akmasi
baskin aliiviyal yelpaze olarak tanimlanir. Ekonomik neme sahip kil olugumlari, yelpazenin setiisti
litofasiyesi igerisinde gozlenir.

Anahtar Sézciikler: Karaburun Yarimadasi, Erken Miyosen, salman formasyonu, aliiviyal fan,
piroklastik, kil olugumu
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Investigation of Stratigraphy, Sedimentology and Economical Usage
of the Clays from Northern Part of Karaburun Peninsula
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The commercially clay formations which are observed in Neogene-age sedimentery units from
northern part of Karaburun Peninsula are known well. It is determined that the clays are found in Early
Miocene age Salman formation. Salman formation occured in alluvial fan/delta environment which is
formed on Ordovisien-Carboniferous age Kiigiikbahge and Dikendagi formations are represented by
sandstone-mudstone intercalation and observed widely at the northwestern part of the peninsula. Distal
part of the fan which is represented by siltstone-conglomerate overlies the proximal part of the fan
consists of coarse-grained sequence. The gastropoda’s bivalve pieces-rich siltstone and carbonate
layers which indicate a swamp environment occurs at behind of a lake margin overlie the distal part of
the fan. Depends on this, it is suggested that alluvial fan reachs to a lake environment. Formation is
overlied by Early Miocene age Yaylakoy volcanites which are common observed at the northern part
of the peninsula. Yaylakoy volcanites occur with as different two stages of andesit-basaltic andesite
lavas and pyroclastic deposites consist of ash-lapille sized tuff intercalation which seperate these
stages. Distal part of the fan which occurs Salman formation consist of channel-fill, debris-flow and
overbank lithofacieses. Fan is described as stream-flow dominated fan is characteristic within
intercalation of overbank and channel-fill lithofacieses. The commercially clay formations are
observed in overbank lithofacies of the fan.

Key Words: Karaburun Peninsula, Early Miocene, salman formation, alluvial fan, pyroclastic, clay
formation
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Cimento Hammaddeleri Aranmasi ve Degerlendirilmesinde
Klinker Hesaplarimin Onemi, Dikkat Edilecek Kriterler ve Bilecik,
Erzurum Oltu Yorelerinden Birer Ornek

Abdullah Mete Ozgiiner

Maden Tetkik ve Arama Genel Miidiirltigii, 06520 Balgat, Ankara
( I-posta: meteozguner@yahoo.com)

Klinker hesaplarinin onayindan ge¢meyen bir portland ¢imento hammaddeleri arama projesi son
derece biyiik bir risk alundadir. Cogu zaman ikili, tG¢lii ve daha fazla hammaddenin harmanlanarak
istenen portland ¢imentosu klinker kimyasal formiiliine ulasilmasi arastirilir. Jeoloji miihendisi.
hammadde aray1p bulma siirecinde klinker hesaplarini saglikli bir sekilde kullanmak zorundadir.

Katki maddelerinin kendi aralarinda ikili ve ic¢lii kansimlar olusturulup bunlarn teorik karigim
oranlart ve farin, klinker oksit oranlart kire¢ doygunluk modiiliine gore hesaplanir. Standart klinker
oksit degerleri arasina giren karnisimlar; olumlu kabul edilmekte, bu degerler arasia girmeyen katkilar
iptal edilmektedir. Olumlu bulunan klinker oksit oranlan, modil formdllerine  uygulanip bu
karisimlarin Hidrolik Modiilii (HM), Kire¢ Doygunluk Modild (KSk), Silikat Modili (SM) ve
Aliminyum Modiilii (AM) degerleri hesaplamir ve modiil standart deger araliklarina giren karigimlarin
klinkcr oranlari kabul edilir.

Cimentonun ana hammaddesi, % 65-75 oraminda kullanilan kiregtasidir, kiltasi, camurtas: ve esdegerl
litolojiler % 25 30 oranminda kullamlmaktadir. Kireg¢tasi hammaddesinde dolomit bulunmasi veya
ortalama MgO oraninin % 5’1 ge¢mesi, serbest silika bulunmasi veya binye silisinin % 157y1 gegmest,
kil veya tras katkr maddesi ortalama toplam alkali (Na,O + K,0) oraninin % 2,571 gegmesl istenmeyen
durumlardir. Klinker formiilinde bu oranlara sahip karngimlarin yizde oranlart ya ilave katki
maddesiyle ayarlanir veya o kansim iptal edilir.

Klinker hesaplarinda kullanilan hammadde orneklerinin temsili olabilmesi amaciyla en genig mostralar
boyunca, tabakalanmaya dik yonde oluk ornekleri alinmasi ve 6giitiildikten sonra tyice harmanlanip
¢eyreklenmesi gerekmektedir. Bu ana hammaddelerin yeterli rezervde ve homojen 6zellikte olmasi da
onemlidir. Kil ve marn gibi ana katki maddesinin illitik ve zeolitik kil igermesi, nem oraninin % 22°yi
gegmemesi tercih edilir. Ortalama 1 milyon ton/yil toplam hammaddeye gercksinim duyan bir ¢imento
fabrikasimin  nakliyat masraflart hesaplandiinda, fabrikanin kiregtasi rezervi dibinde kurulmasi
onerilir.

Cok yiiksek CaCOs oranina sahip Orta--Ust Jura Bilecik kiregtasi Fm’nun mermer tretilmeyen pargah
boliimleri ve grimsi-mavi kiltasi-silttagt ardalanmali Ust Kretase Aglasan Fm’nu kangimu klinker
hesaplarn olumlu sonuglar vermis ve tgiincii bir katki maddesine gerek kalmanustir. Bilecik yoresinin
iki 6nemli ¢imento ana hammaddesini olustururlar.

Erzurum Oltu yoresi ve civari Jura-Kretase kiregtast mostralari, genelde %16°dan ¢ok biinye silisi ve
bir miktar da serbest silis i¢erdigi i¢in ¢imento hammaddesi ézelligine sahip degildir. Yére Oligosen
kirmizi kiltaslari, aliminyum oksit oram yiiksck ve silika orani nispeten diisiik olmasiyla ideal ¢imento
kiltas1 hammaddesi 6zelligindedir. Ancak, s6z konusu kirectas ve kirmiz kiltagi karnisimimin klinker
hesaplarn olumsuz sonuglar vermistir.

ideal ¢imento hammaddelerinin tamamuini, istenen bir bolgede bulmak tim diger madencilik
sektorlerinde de gortildiigi gibi, ¢ogu zaman miimkiin degildir. Cogu kez bazi isletme ve teknolojik
sorunlarin da ¢oziilmesi gerekmektedir.

Anahtar Sozciikler: ¢imento, hammaddcler, klinker hesaplari, kiregtast, kiltasi, Bilecik, Erzurum-

Oltu
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Importance of Clinker Calculations in Exploration and Evaluation
of Cement Raw Materials and Their Criterions and the Case Studies
in Bilecik and Erzurum Oltu Regions
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Portland cement raw material exploration project is under a great risk if the raw materials found arent
approved by clinker calculations. Generally, investigations are carried out to reach the clinkers’
chemical formula needed by double, triple and multiple blending of the raw materials. Therefore
geological engineer should know and use the clinker calculations for the cement raw material
exploration.

Double and triple mixture ratios between the raw materials and oxide ratios of the farine and the
clinker are calculated by lime saturation module. The calculated values which enter standard clinker
oxide values are accepted while the others are discarded. For the positive clinker oxide ratios:
Hydrolic Module (HM), Lime Saturation Module (Ksk), Silicate Module (SM) and Aluminium
Module (AM) values of these mixtures are calculated by using their module formulae and those which
enter the standart module value intervals are accepted while the others are not approved.

Limestone comprises 65--75% of the total cement raw materials and clay, mudstone and equivalent
lithologies are used in 25--30% ratios. Existence of dolomite or MgO more than 5% ratio, occurrence
of free silica or compositional silica more than 15%, total alkaline (Na,O + K,O) of the clay or the
trass more than 2.5% ratio, are the unwanted aspects. Clinker compositions of these ratios are adjusted
to normal value by raw material addition or subtraction and if it is not possible the mixture is
discarded.

It is necessary to get groove samples at right angle to the bedding through the widest outcrop of the
raw material and to grind and blend them before the chemical analyses for the clinker calculations.
The main raw materials should have sufficient reserves and homogeneous properties. It is preferred
that clay and marl raw materials contain illitic and zeolitic clays, their moisture should not pass 22%.
It is also preferred that the cement factory should be built beside limestone reserve with respect to
transportation expences of a decent cement factory which needs I million ton/yecar raw material.

Clinker calculations of the mixture of Middle-Upper Jurassic Bilecik limestone Fm with very high
CaCO3 ratio and Upper Cretaceous Aglasan Formation with greyish-blue claystone-siltstone
alternations gave approved results so that no third additional raw material was needed. They comprise
two important cement raw materials of Bilecik region.

Jurassic Cretaceous limestones of Erzurum Oltu region and its surroundings have no cement raw
material properties since they generally have more than %16 compositional silica and little free silica.
Oligocene red claystones of the region have ideal cement raw material properties since they have high
aliminium oxide and relatively low silica ratios. But, clinker calculations of the limestone-red
claystone mixtures gave negative and unapproved results.

Generally it 1s not possible to find all the ideal cement raw materials within the required region which
is also unpracticable in the other mining sectors. In many cases some mining and technological

problems remain to be solved.

Key Words: cement, raw materials, clinker calculations, limestone, claystone, Bilecik, Lrzurum-Oltu
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Aydin Bélgesinin Siistasi Kalitesinde Dumanh ve Renksiz Kuvars Kristalleri
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Turkiye’'nin Aydin Bolgesi, ststasi kalitesinde dumanh ve renksiz (kaya kristali) kuvars kristallerinin
(Si0,) en 6nemli yataklanma alanidir. D—B gidisli Biiyitk Menderes Grabeninin giliney blogunda yer
alan Cine, Karacasu ve Kogarli ilgelerinin daglik alanlarinda bulunan bu kristaller kiiglimsenmeyecek
Olgtide bir potansiyele sahip olup, bu bolgelerin orman tdriinlerinden sonraki en degerli dogal
malzemeleridir.

Aydin bolgesinin dumanli ve renksiz kuvars tiirleri, jeolojik olarak Menderes Masifi’nin gnays, leptit
ve sist gibi ana kayalar igerisinde ki bosluklarda kristallesmistir. Bolgede jeolojiksel y1gisim gnayslar
ile baslar, leptitler (¢ogunlukla kuvars, mikalar ve plajiyoklaslardan olugsmus kaya) tarafindan ustlenir
ve sistler ile ytizeylenir. Ancak, bu istif asidik (granit ve granodiyorit) ve bazik (gabro) magmatikler
tarafindan kesilir. Kuvars kristalleri, ince paralel uzun damarlar ve/veya kalin kisa mercekler
igerisinde bulunurlar. Kristaller hidrotermal kosullarda olusmuslardir ve bosluklar igerisinde ¢eperlere
bir ug¢larindan tutunarak buylrler. Bunlar biiyiik boyutlara ulasirlar. Menderes Masifinin Aydin
bolgesindeki kuvars damarlari, genellikle dogu-bati ve kuzey-giiney yonlerinde uzanir. Kuzey-giiney
yonlit damarlar daha yash olup siistast kalitesinde kuvars kristalleri icermez. Tektonik olaylar
nedeniyle kiriklanmis, ufalanmis ve kirlenmislerdir. Aksine, dogu—bati yonli blytk olasilikla
Miyosen yash tansiyon g¢atlaklari boyunca yerlesen, postmetamorfik gen¢ kuvars damarlari, dizgiin ve
saydam kuvars kristalleri icerir. Ornekler, genellikle 510 cm uzunluklara ve 3—5 cm genisliklere
sahip kristalin yapidadirlar. Bununla beraber, bazilari 100 cm’lik uzunluga ve 30 ecm’lik genislige
ulasmaktadir. Kristaller genellikle saydam, kismen yarisaydamdir. Ozellikle Cine, Kogarli ve
Karacasu yakinlarinda, dev boyutlu (180 kg’a kadar) kuvars kristali 6rnekleri bulunmustur.

Aydin bolgesindeki kuvars damarlarinin dagilimi ve yapisi, saha ¢alismalari ve sismik arastirmalarla
incelenmistir. Damarlar, genellikle 0.2 den 8 m’lik genislige, 1 den 7 m’lik uzunluga ve 10 dan 30
m’lik derinlige sahiptirler. Lenslerde genellikle 0.5 den 2 m’ye genislige, 3 den 10 m’ye uzunluga ve 3
den 6 m’ye derinlige sahiptir. Aydin bolgesindeki kuvars kristallerinin tenori yaklasik 2—6 kg/ton’dur.
Gortunir ve muhtemel rezervleri de, yaklasik 600.000 tondur. Diinyada kristalin dumanlt kuvars
ticareti gdz ontine alindiginda islenebilir nitelikte (renk, saydamlik, buytiklik vb) kristalin kuvarslarin
alicilar tarafindan 5.000—20.000 ABD Dolar/ton deger araliginda talep gordugii bilinmektedir. Buna
gore en distik fiyat ton basina 5.000 Dolar g6z 6niine alindiginda, Aydin bdlgesinin isletilebilir siistasi
kalitesindeki kuvars kristal potansiyelinin 3 milyar ABD Dolari oldugu tahmin edilebilecektir. [lave
olarak, genelde kristal tiretim sahalarinda siradan kesilebilecek taslar diginda uretim sirasinda ortaya
¢tkacak mtizelik veya koleksiyonluk niteligindeki (tam kristal sekilli, dev boyutlu vb) dumanl
kuvarslarin da maddi degerinin ilave bir kaynak oldugu unutulmamali ve toplam degere ilave
edilmelidir. Bununla beraber, bu kristalin kuvars yataklarindan higbirisinde heniiz profesyonel olarak
madencilik yapitlmamaktadir. Eger bu yataklar isletilirse, Tirkiye dumanli kuvars i¢in Diinya
piyasasinda Brezilya’nin rakibi olabilecektir.

Anahtar Sozciikler: dumanl kuvars, dag kristali, stistasi madenciligi, Aydin bélgesi
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The Aydin region of Turkey is the most important deposition area of gem quality smoky quartz and
colorless (rock crystal) quartz (SiO,) crystals. These crystals, which found in the mountainous areas of
Cine, Karacasu, and Kogarli districts where located in the south block of the Big Menderes Graben
with E-W trending, have a potential, and they are the most precious natural materials after the forest
yields of this region.

Smoky and colorless species of the Aydin region are geologically crystallized in the pores within the
host rocks such as gneiss, leptite (rock mainly formed from quartz, micas. and plagioclases), and schist
of the Menderes Massif. In the region. geological stowage starts with gneisses at the bottom, overlays
with Ieptite, and ends with schists on the surface. However, the metamorphic stowage is cut by acidic
(granite and granodiorite) and basic (gabro) magmatics. The quartz crystals are found within thin
parallel long veins and/or thick small lenses. The crystals were occurred in the hydrothermal
conditions, and were grown up as terminated with one side holding on the walls of the pores. These
reach up to larger sizes. The quartz veins in the Aydin region of the Menderes Massif generally run in
cast-west and north-south directions. The veins in the north-west direction are older, and not include
gem quality quartz crystals. They were cracked, disintegrated. and been dirtied. Contrarily. the
postmetamorphic younger veins in the cast west direction located thorough the Miocene aged tension
fractures include straight and transparent quartz crystals. The specimens generally are in crystalline
shapes with a length of 5-10 cm, a width of 3 to 5 cm. However, some can reach up to a length ot 100
¢m and a width of 30 ecm. The crystals generally are transparent and partially translucent. Especially,
in the vicinities of Cine, Kogarli, and Karacasu, giant (up to 180 kg) quartz crystal specimens are
present.

The distribution and structure of the quartz veins in the Aydin region were investigated with field
studies and seismic researches. The veins generally have a width of 0.2 to 8 meters. a length of 1 to 7
meters. and a depth of 10 to 30 meters. The lenses also generally have a width of 0.5 to 2 meters. a
length of 3 to 10 meters, and a depth of 3 to 6 meters. The crystal quartz tenor in the Aydin region is
about 2-6 kg per ton. Their visual and possible reserves are about 600.000 tons. It is known that the
suitable for cutting (color, transparency, size etc.) crystalline quartz samples arc demanded by the
buyers in ranging 5.000-20.000 US Dollar per ton. According to this, when the lowest value is
considered as 5.000 US dollars per ton, it would be estimated that the exploitable gem quality quartz
crystal potential of the Aydin region are about 3 billion US Dollars. In addition, it should be added to
the potential special and unprecedented single crystals. However, none of these crystalline quartz
deposits has yet been mined professionally. If these deposits are exploited, Turkey could be Brazil’s
competitor on the world market for smoky quartz.

Key Words: smoky quartz, rock crystal, gemstone mining, Aydin region
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Yapit Endiistrisinde Perlit Kullanim
Khikmet Makhmudov ve Kamalya Samedova

Geology Institute of Azerbaijan National Academy of Sciences, Bakii, Azerbaycan
(E-posta: kamasamedova@yahoo.com)

Calismalarimiz  Azerbaycan perlitlerinin  petrol, gida, tanm, kimya ve g¢evre scktorlerinde
kullanilabilecegini ortaya koymustur. Bunlarin disinda perlit ingaat sektoriinde hafif algi-paneller, ses
ve 1s1 yalitimi saglayan cam yiinii iiretiminde de yaygin olarak kullanilmaktadir. Patlaulmig perlit 1s1
yaliumh ¢imento, tugla, ¢ati kaplamasi, taban bloklari, boya dolgusu, plastic malzeme ve asfalt
tretiminde de kullanilmaktadir.

Gegen yilki ¢alismamizda belirttigimiz aragtirma sonuglarina gore Azerbaycan’in Kechaldag yoresi
perlitlerinden vernik, macun, kaliteli musamba, astar ve filtre malzemeleri tretilmistir. Biyiik panclh
ev yapi sistemlerinde, duvar panelleri i¢in hafif beton dolgu malzemeleri olarak diger yapay ve dogal
dolgu maddeleri (keramsite-keramsite-perlit-beton) ile perlit kumu karisimi dnerilmektedir.

Gegen yil yiiriitiilen ¢aligmalar Azerbaycan perlitlerinin 1s1 yalitm malzemeleri ve degisik amach
iriinlerin tretilmesinde degerli bir hammadde oldugunu gostermistir. Ozellikle dogal ve patlamig

perlitin kirecin yerini alma potansiyeli deneysel olarak ispatlanmistir.

Anahtar Sozciikler: perlit, yap1 endustrisi, Azerbaycan
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Use of Perlite in Building Industry

Khikmet Makhmudov & Kamalya Samedova

Geology Institute of Azerbaijan National Academy of Sciences, Baku, Azerbaijan
(E-mail: kamasamedova@yahoo.com)

On the base of our comprehensive research it has been determined that perlites of Azerbaijan can be
used in oil, food, agricultural, chemical branches of industry and also in ecology. Moreover, perlites
are widely used in the building industry for manufacture of lightweight plaster plates, thin glass fibres
with high acoustic and heat isolation.

Circulite perlite is used for production of heatisolating cement, tiles, roofing covers, base of blocks.
colours fillers. plastic materials and asphalt combinations. According to results of our research which
will be marked in paper, during the last years new building materials such as varnish, mastic high-
quality linoleum, battens and also filtering material, etc. have been produced from perlites of
Kechaldag field of Azerbaijan. In large-panel housing building as a filler of light concrete for wall
panels circulite perlite sand is suggested in combinations with other artificial and natural fillers
(keramsite, keramsite-perlite- concrete, etc.).

Rescarch works conducted during recent years have shown that Azerbaijan perlites are valuable raw
for production of high effective heatisolating materials and products for different purposes.

In particular it has experimentally been proved the potential change of chalk by approachable mineral
raw-perlite: both natural and circulite.

Key Words: perlite, building industry, Azerbaijan
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Kirma Agregadaki Tasunu ve Kil Miktarr Uzerinde Formasyon
Ozelliklerinin Etkisi ve Metilen Mavisi Deneyinin Onemi

Aslihan Kisacik

Toros Mahallesi, 104 Sokak No. 6/B, Cukurova, 01170 Adana
(E-posta: asthan _ksack@hotmail.com)

Konkasor tesislerindeki isletmeciligin, teknige uygun yapilmamasi, kirma kum igerisindeki ince
madde miktarinin artmasina ve agrega kalitesinin bozulmasina neden olmaktadir. Kirma kumda
karsilasilan problemlerden bir tanesi de ¢okel kaya tabakalari arasinda olabilecek kil bantlarinm,
kirilan kayalardan ayirmadan dogrudan kiricilara verilmesidir. Kirma agrega igerisinde, tas unu olarak
adlandirilan ince malzeme, beton kalitesi tizerinde dogrudan etkilidir.

Beton kalitesi acisindan; basing dayanimi, su emme, rétre ¢atlaklar gibi parametreler iizerinde tas unu
olumlu etkiler saglarken kil, betonun fizikomekanik 6zelliklerini olumsuz etkiler. Konkasor
tesislerinde ince agrega elek analizlerinde 0.063 mm ‘lik kare gozli elekten % gecen malzeme “ince
madde’ miktarin belirler. Fakat elek analizi sonuglari yalniz fiziksel bir tanimlama yapilmasi saglar.
Betona tasunu eklenmesi hem ¢imento ekonomisi hem de beton kalitesi agisindan olumlu etkiler
saglamaktadir. Bu baglamda agrega igerisinde ince madde oranmin fazla olmasi durumunda ince
maddenin mineralojik yapist arastirtlmadan agreganin yikanmamast énemlidir. Yikama, kompasite
yoniinden sonug iriin olan betonu zayiflatacak ve ekonomik ydnden pahalt bir trlin ortaya ¢ikacaktir.
Agrega igerisindeki ince madde kil degilse bu malzemenin agrega igerisinde belli bir oranda
bulunmasinda fayda vardir. Ince agrega kalitesi (kil igerigi)’nin belirlenmesinde “metilen mavisi” [TS
EN 933-9] deneyi basit, pratik, ucuz bir yontemdir. Metilen mavisi deney sonuglart 0.063 mm, kare
g6zlil elekten gegen malzemedeki kil igerigi hakkinda yorum yapmamizi saglar.

Bu ¢alismada Adana cevresinde alu farkh agrega ocagindan alinan ve hazir beton santrallerinde
kullanilan ince agregalarin alindigi ocaklarin formasyon 6zellikleri (6zellikle kil igerigi), kirma-eleme
tesis donanmmlan ile 0.063mm’lik kare goz elekten gegen ince madde miktarr ve metilen mavist
degerleri belirlenmistir. Ince agregalarin alindigi ocaklarin formasyon ozellikleri, kirma-cleme tesis
donanimt ile ince madde miktar1 ve metilen mavisi degerleri arasinda karsilastirmalar yapilmistr.
Ayrica soz konusu tas ocaklarinda, kirma-cleme tesis donanmiminin ince agrega icerisindeki kil
oraninin azaltilmasinda etkili oldugu belirlenmistir.

Anahtar Sozciikler: kirma tas, tag unu, metilen mavist deneyi, beton
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The Effects of Formation Features on Stone Dust in Crushed Aggregate and the
Amount of Clay and the Importance of Methylene Blue Test

Aslihan Kisacik

Toros Mahallesi, 104 Sokak No: 6/BCukurova. TR-01170 Adana, Tiirkive
(E-mail: asthan ksack@hotmail.com)

The management in Crushing&Screening Plants is not fulfilled in compliance with related techniques
therefore it causes to increase fine material quantity in the crushed sand and it also causes to decrease
the aggregate quality. One of the problems which is faced in crushed sand is to give the clay layer
which may be between the sedimentary stone beds, to crusher, before do not separate the clay layer
from crushed stones. The fine material which is called as stone dust in crushed aggregate is directly
affects the quality of concrete.

According to the quality of concrete, when the parameters like compressive strength. water absorbing
and shrinkage crack provide positive effects on stone dust. clay affects the physico mechanic
properties of concrete in a negative way. The percent pass material which is examined by using a
0.0063 mm square mesh sieve in fine aggregate sieve analysis at the Crushing&Screening plants
determines the quantity of fine material. But the results of sieve analysis only supply making a
physical description. Adding stone dust to concrete, supply positive effect according to both cement
cconomy and concrete quality. In this context, if the proportion of fine material in the aggregate is too
much. it 1s important not to wash the aggregate before research the mineralogical composition of the
finec material. Washing weakens the result product concrete as to compactness and come out an
cconomically expensive product. If the fine material in the aggregate is not clay, there is advantage of
existing certain amount of this fine material. In the determination of fine aggregate quality (clay
content) methylene blue test is simple, useful and a cheap method. The results of methylene blue test
supply making comments about the clay content in the sieved material which is sieved by using a
0,063mm square mesh sieve.

In this study the quarries’ formation features(clay content), crushing-sieving plant equipment and the
amount of materials which are sieved by using a 0,063mm square mesh sieve and methylene blue test
value were determined according to the fine materials which are taken from six different aggregate
quarries from the region of Adana. A comparison were made between the quarrics formation features
from which the fine materials were taken, crushing-sieving plant cquipment and the amount of fine
material, and the methylene blue test value. Furthermore, it is determined that in those stone quarries,
crashing-sieving plant equipment is effective to reduce the clay amount in the fine aggregate.

Key Words: aggregate, stone dust, methylene blue test, concrete
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Hafif Agregalarin Uretimi ve Katki Maddelerinin Etkisi Bakimindan
Baz Irak Killerinin Degerlendirilmesi

Thanoon Abdulrahman ve Eman Kassim

Jeoloji Baliimii, Bilim Koleji, Mosul Universitesi, Irak
(E-posta: tathanoon@yahoo.com)

Hafif agregalar (LWAs) disiik agirhk ve yiiksek yahtim degerleri nedeniyle dogal yogun agregalar
yerine kullanildiklari i¢in dnemlidirler. Bu malzemenin olas1 uygulama alanlari 6zellikle esas yi1gin
yogunlugu, termal ve akustik, ve stkisma giicii degerleri 6zellikleri, yangin ve don direncine baghidir.
Bu ozelliklere bagh olarak hafif agregalar beton yapr birimleri (blok), yapisal hafif beton, yalhitim
dolgusu, ¢atilar, kopriiler vb yapilar i¢erisinde uygun sisme oranini saglamak i¢in kullanilir.

Hafif agrega olarak disiiniilen malzemeler ya dogal hammaddelerden 6rnegin siingertasi, tif, diyatom
vb veya yapay Uriinlerden tiretilmistir. Seramik driinleri ile benzer bir 151 iglemine tabi tutulan hafif
agregalar kolay bulunan sedimanter malzemeler drnegin kil ve seylden iretilebilir. Bazi hammaddeler
yumusamaya ve erimeye bunun yam sira malzemenin sismesine neden olan kimyasal elementler igerir.
Hiicresel yapilar sogutma (riinii olarak korunur ve iiriinler hafif agrega olarak kullanilabilir.

Irak’da dogal hafif agregalar bulunmaz, bu nedenle, bu ¢alisma yaygin agregalann tretimi i¢in bazi
killerin degerlendirilmesi ile ilgilidir. Ulkenin kuzeyinde bulunan Musul bolgesindeki Al-Fatha
formasyon killeri, bati kesimindeki demirce zengin Al-Hussayniat ve Duwaikha kaoliniti se¢ilmistir.

Bu malzemelerin onayh kimyasal analizleri silis igerigi, alimina ve eriyen oksitler olan CaO, MgO,
I'e,Oy KoO ve Na,O igeren malzemelerin kabarma yetenegi kendi bilinen aralhiklarn ile uyumlu
degildir. Bu nedenle, bu killerden elde edilen ham karisimin farkh kompozisyonlart ¢ort, silisli kum ve
porselendeki silis ile temsil edilen diizenleyici malzemenin bazilarinin eklenmesi ile hazirlanmistr.
Kabarmanin olusmasi i¢in eklenen organik malzemenin etkileri ve diger eriyikler arastrilmigtir.

Nemli ham karisstm  yuvarlak  sekilli  yumrular olarak el yapimi kaliplama yontemi ile
bi¢imlendirilmistir. Bu yuvarlak sekilli malzeme laboratuarda ki elektrik ocaginda kademeli olarak
1050, 1100, 1150 ve 1170 °C’ de yakilir. Bunlar farkli emme zamanlan ve oda sicakhgina gelene
kadar ani bir soguma asamasindan ge¢mektedirler. Kabarma 431 °C/saat’ lik bir 1s1 oraninda
yapiimaktadir. Sok yakma bu yumrularin patlamasina neden olur. Patlamanin nedeni viskos sivi fazin
olusumundan 6nce bu malzeme iginde gazlarin olusmasidir. Bazi karisimlar i¢in en iyi sonuglar elde
edilmistir. Bu yakma sonuglari 2 saat i¢in 1150 °C ve 1.5 saat i¢in 1170 °C dir.

Anahtar Sozciikler: hafif agregalar, Al-Fatha Formasyonu, kabarma, eriyik, Irak
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Assessment of Some Iraqi Clays for Making Lightweight
Aggregates and the Effects of Additives

Thanoon Abdulrahman & Eman Kassim

Department of Geology, College of Science, University of Mosul. Irag
(E-mail: tathanoon@yahoo.com)

Lightweight aggregates (L WAs) are notable instead of traditional natural densc aggregates due to their
low weight and high insulation values. The possible areas of their applications depend essentially on
bulk density, thermal and acoustical properties, fire and frost resistance. and compressive strength
values. Depending on these properties lightweight aggregates are uscd to provide bulk in concrete
building units (block), structural lightweight concrete, insulating fill, roofs, bridges, ctc.

Materials considered as lightweight aggregates are derived either from natural raw materials such as
pumice. tuff, diatomite, etc., or artificially produced. By heat treatment processes similar to those used
with ceramic products, lightweight aggregates can be manufactured from available sedimentary
materials such as clays or shales. Some of the later raw materials contain the chemical elements which
cause the softening and melting as well as the bloating of aggregates. The cellular structure so formed
is retained on cooling and the product may be used as lightweight aggregates.

In Iraq natural lightweight aggregates are not available, hence, this study is concerned with the
assessment of some clays for the production of expanded aggregates. Clays of Al-Fatha Formation
have been chosen from Mosul area in the north of the country as well as kaolinite of Duwaikhla and
Al-Hussayniat iron-rich clay from western part of Iraq.

Chemical analyses of those materials approved that their contents of silica, alumina and fluxing oxides
which include CaO, MgO, Fe,0; K,O and Na,O are incompatible with their ranges in the materials
known for their bloat ability. Therefore, raw mixes of variable compositions from these clays added to
some of them corrective materials represented by ground silica in the form of chert. silica sand and
porcelains have been prepared. Effects of adding organic materials and other fluxes in order to
promote bloating have also been investigated.

Moisted raw mixes are formed into rounded shape pellets by hand molding. The pellets are fired in a
laboratory electric furnace which is gradually heated to 1050, 1100, 1150 and 1170 °C at different
soaking times and cooled rapidly to room temperature. Bloating is achieved using a thermal rate of
431 °C/hour. Shock firing caused bursting of the pellets owing to the build up of gases within the mass
of the materials before the development of the viscous liquid phase. Best results for some mixes are
obtained when they are fired at 1150 and 1170 °C for 2 and 1.5 hours, respectively.

Key Words: lightweight aggregates, Al-Fatha Formation, bloating, fluxes, Iraq
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Bakacik Koyii (Van) Kiltaslarimin Cimento Hammaddesi
Olarak Kullanilabilirligi

Cetin Yesilova', Pelin Glingor Ye$ilova‘,
Turker Yakupoglu1 ve Veysel Fatih Asma~

"Yiiziincii Yil Universitesi, Jeoloji Miihendisligi Boliimii. 65080 Van
(E-posta. cetinvesilova@yvu.edu.tr)
* Vefa Madencilik, 65100 Van

Bu c¢alisma, Van sehir merkezinin giineyinde bulunan Bakacik koyii ¢evresinde yiizeylenen
kiltaglarinin ¢imento hammaddesi olarak kalitesini degerlendirmek amaciyla yapilmistr.

inceleme alanindaki kiltaglar, Van formasyonu olarak adlandirilan Ust Oligosen-Alt Miyosen yash
birim igerisinde kumtaslariyla ardalanmali olarak yiizeylenmektedir. Oncelikle; ¢alisma alaninin
jeolojik haritasi yapilmistir. Daha sonra sistematik olarak 40 adet kiltast 6rnegi alinmis ve bu
orneklerin kimyasal analizleri Lafarge Cimento Fabrikasinda (Van) yapurilmistir.

Killerin ¢imento hammaddesi olarak kullanilabilmesi i¢in ti¢ 6nemh kriter esas alinmaktadir. Bunlar;
silika modult, aluminyum modiilic ve toplam alkali miktaridir. Calisma alanmindan alinan kiltas
orneklerinin kimyasal analiz sonuglart degerlendirildiginde, silika moduliiniin 2,330--2,439 arasinda,
aliminyum modiiliintin 1,498-1,739 arasinda, toplam alkali miktarinin ise %2.,35--2,58 arasinda
degistigi saptanmustir. Kiltasi érneklerinin modiil degerlerinin birbirlerine ¢ok yakin olmasi ¢alisma
alanindaki kiltaslarinin homojen bir yapida oldugunu gostermektedir. Silika modiil degerlerinin 2,2 ile
2,6 arasinda olmasi, aliiminyum modil degerlerinin 1,5 ile 2,5 arasinda bulunmas: ve toplam alkali
miktarinin - %4’den dusiikk degerde olmasi ¢alisma alaninda yuzeylenen kiltaslarinin  ¢imento
hammaddesi olarak kullanilabilecek kalitede oldugunu gostermektedir.

Anahtar Sozciikler: ¢imento, kiltasi, Bakacik koyii, Van formasyonu
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Utility of Claystones in Bakacik Village (Van) As Cement Raw Material

Cetin Yesilova', Pelin Giingor Yesilova',
J— - . . o]
lirker Yakupoglu' & Veysel Fatih Asma®

" Yiiziincii Yil Universitesi, Jeoloji Miihendisligi Boliimii, TR-65080 Van, Tiirkiye
(E-mail: cetinyesilova@yyu.edu.tr)
" Vefa Madencilik, TR-65100 Van, Tiirkive

This study was made to determine the quality of claystones that outcrop around Bakacik village that
locate south of Van city center as cement raw material.

The claystones that outcrop in study area alternate with sandstones in Upper Oligecene—Lower
Miocene age Van formation. Firstly, the geological map of study area were made. Later, 40 claystone
samples were collected systematically and chemically analysed in Lafarge Cement Factory (Van).

There are three important criteria for the utility of clays as cement raw metarial. These are:silica
module, aluminium module and total alkalics. When the chemical analyses™ results of clay samples
were evaluated it is shown that silica module values range between 2.33 2.439, aluminium module
values range between 1.498-1.739 and total alkalies range between 2.35-2.58%. Module values of
claystones are very close. Thercfore, the claystones of study area are homogeneous. Silica module
values are between 2.2 and 2.6, aluminum module values are between 1.5 and 2.5 and total alkalies are
less than 4%. These values indicate that claystones that outcrup in study area are in quality to be
utilised as cement raw material.

Key Words: cement, claystone, Bakacik village, Van formation
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Karakaya Kompleksi i(;indelf'i Giimeli (Ivrindi, Balikesir) Talk Olusumlarimnin
Mineralojik-Jeokimyasal Ozellikleri Ve Kokensel Yorumu (KB Tiirkiye)

Gokhan Biiyiikkahraman, Fazli Coban ve M. Selman Aydogan

Balikesir Universitesi, Jeoloji Miihendisligi Boliimii, 10145 Cagis, Balikesir
(E-posta: gokhanb(@balikesir.edu.tr)

ivrindi (Bahkesir) bolgesinde, Karakaya Kompleksi i¢inde baskin olarak erken Triyas yash pelitik ve
psammitik kayaglardan meydana gelmis olan diisiik dereceli metamorfizma triint kuvars sist, kuvars-
serisit sist, grafit-klorit-kuvars-serisit sist, epidot sist, klorit sist ve grafit sist gibi degisik bilesimhi
sistler ile iliskili ¢esitli talk olusumlart bulunmaktadir. Bu olusumlar; petrografi, kimyasal analiz, SEM
(Taramahl Elektron Mikroskobu), XRD (X-Isint Difraksiyonu), DTA (Diferansiycl Termal Analiz).
TGA (Termal Gravimetri) ve Infrared (IR) Spektroskopisi gibi farkli analiz metotlariyla incelenmistir.

Petrografi ve XRD verilerine gore talk orneklerinin mineral parajenezleri temel olarak: talk, aktinolit,
coisit, klorit, dolomit, kuvars ve daha az oranda da opak minerallerden (hematit) olusmaktadir ve
parajenezde yer alan mineraller genel olarak yesilsist fasiyesinde gelisen bolgesel metamorfizmaya
isaret etmektedir.

Talk ve parajenczdeki diger minerallerin morfolojik 6zelliklert SEM ¢alismalart ile ortaya konmus ve
F | | ¢ N
DX analizleri ile kimyasal bilesim kismen belirlenmistir. Buna gore ornekler upik talk bilesimin

3 2 5
yansttirken, bunun yaminda igerdikleri yiiksck demir, magnezyum ve krom igeriklert ile de dikkat
¢ekmektedir.

Jeokimyasal olarak, talk olugumlart SiO,, MgO ve Fe,O; bakimindan zengin, AlLO; ve CaO
bakimindan ise fakirdir. Ni (1541 ppm), Co (82 ppm) ve Cr (1711 ppm) i¢eriklerinin oldukga yiiksek
olmasi, talk olusumlariin scerpantinlesmis ultramafik kokenli bir ana kayadan (dunit, harzburjit vb.)
tiremis olabilecegine isaret etmektedir. Inceleme alam talk olusumlarimin kokeni, diinyadaki diger
olusumlarla karsilastirilmis ve Orta Kamerun'daki Boumnyebel talklariyla ¢ok benzer karakterde
oldugu sonucuna varilmistir.

Elde edilen verilere gore; soz konusu talk olusumlart ve bunlarin ana kayalarn, muhtemelen Kuzeybat
Anadolu’da bulunan Karakaya Kompleksi'ne ait ofiyolitlere bagl ultramafik kayaclarla ilgilidir ve

bunlarm hidrotermal alterasyonu sonucu olusmustur.

Anahtar Sozciikler: talk, ultramafik, Karakaya Kompleksi, metamorfizma, Ivrindi, Bahkesir, KB
Turkiye

108



Mincralogical-Geochemical Characteristics and Genetic Implication of Giimeli
(Ivrindi, Balikesir) Tale Occurrences in the Karakaya Complex (NW Turkey)

Gokhan Biiytikkahraman, Fazli Coban & M. Selman Aydogan

Balikesir Universitesi, Jeoloji Miihendislisi Boliimii. Cagis.
TR 107145 Balikesir, Tiirkive (E-mail: gokhanba balikesir. odu.tr

Various talc occurrences are associated with Lower Triassic low-grade schists, pelitic and psammitic
rocks (such as quartz schist, quartz-serizite schist, graphite-chlorite-quartz-serizite schist, epidote
schist, chlorite schist and graphite schist) of the Karakaya Complex near Ivrindi region (Balikesir).
They have been investigated by means of different analytic methods, such as petrography. chemical
analysis, SEM (Scanning Electron Microscope), XRD (X-Ray Diffraction), DTA (Differential Termal
Analysis). TGA (Thermal Gravimetry) and Infrared (1R) Spectroscopy.

Petrography and XRD studies indicate that mineral paragenesis of talc samples is mainly characterized
by talc, actinolite, zoisite, chlorite, dolomite, quartz and in a lesser extent, opaque minerals (hematite).
‘The munerals paragenesis generally point out a regional metamorphism at greenschist facies.

I'he morphological properties and chemical compositions of talc and other minerals paragenesis were
determined by means of SEM studies and by EDX analyses. respectively.

The samples reflect typical tale composition and are characterized by relatively high iron, magnesium
and chrome contents.

Geochemically, tale occurrences have high SiO», MgO, I'e:O5 and low ALOy and CaO contents. Very
high Ni (1541 ppm). Co (82 ppm) and Cr (1711 ppm) content indicates that tale was derived from
serpentinized mafic or ultramafic rocks (c.g.. dunite and harzburgite). Genesis of tale occurrences has
been compared with those in the world, hence, it is concluded that they have very similar
characteristics with Boumnyebel talc occurrences in Central Cameroon.

Elde cdilen verilere gore: s6z konusu talk olusumlart ve bunlarin ana kayalart, muhtemelen Kuzeybati
Anadolu’da bulunan Karakaya Kompleksi’ne ait ofiyolitlere baglh ultramafik kayaglarla ilgilidir ve
bunlarin hidrotermal alterasyonu sonucu olusmustur.

In respect of obtained data, the studied talec occurrences and their parental rocks are related to
ultramafics and ophiolites of the Karakaya Complex (northwestern Anatolia) and probably should

have been formed by hydrothermal alteration of them.

Key Words: talc, ultramafic, Karakaya Complex, metamorphism, Ivrindi, Balikesir, NW Turkey
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Kazan Trona Yatagimn Jeolojisi, Ankara, Tiirkiye

Cengiz Y. Demirci ve Mert $. Ertugrul

Mugla Universitesi, Jeoloji Miithendisligi Boliimii, 48000 Kotekli. Mugla
(E-posta: cengizdemirci(@msn.com)

Kazan trona vatagi Ankara’nin 35 km KW yer alir ve 1998 yilinda Rio Tinto sirketinin yapmis oldugu

yatag 5
¢alisma sonucunda diinya ilk arama yontemiyle bulunan cevherlesmedir. Toplam 72 kuyu ve >60.000
m delinmis bunun sonucunda >600 milyon ton ¢ikarilabilir %31 tendrlt 15 trona zonu kesfedihmigtir,
Zonlarin derinlikleri 420 metre ile 850 metre arasindadir, tabaka c¢gimleride 5° ile 16" arasinda GD
g v
yoniinde degismektedir. Toplam trona zonu 54 m ile 109 metre arasinda degisir ve sahada 20km’ alan
kaplar.

Trona yatagi Fosen yash kalmligi 700 m fazla olan Mulk Formasyonu i¢inde yer alir. Onemli 3 tyesi:
ist marnli birim, ortada dolomitli ¢amurtaslari ve altta butiimltu seyl (tronayi tasir) olarak yer alir.
Cevherlesme bolgesinde, cevhersiz volkaniklastikler, ¢camurtaglari, bitimli seyller ve tifler trona
conlarimin altinda yer ahir. 2 adet K-Ar radyometrik yas tayini birimlerdeki kiiller i¢inde yapilnus ve
45 ile 46 Ma yaglar elde edilmistir.

Miilk Formasyonunun Incirlik iiyesi iginde 26 adet siirekli bitiimli seyl zonu tespit edildi. Bu seyl
zonlart 5 km’den daha uzak alanlarda bile karsilasurilabilir. Seyllerin kalinliklart birka¢ santim ile 16
m arah@inda degismektedir ve ortalama kalinhik 3.4 m ol¢tilmustiir.

Tipik olarak trona oldukga saf, ince kristalli, birka¢ santimden maksimum 50 ¢cm degisen tabakalar
halinde goriiliir. Bireysel trona tabakalarn tabaka yiizeyine parallel olarak gelismis keceli-hasirlagmus
bir gériintii verir. Trona yatadi ise birgok ince trona tabakalar ile birlikte olusmus biitiimli seyllerden
olusmustur. Ara zonlar ise kalin cevhersiz seyller veya ckonomik olmayan ince trona tabakali seyller
tarafindan trona tabakalarinin Gst ve alt zonunu temsil eder.

Anahtar Sozciikler: Kazan, trona, arama, bitimlii seyl
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Geology of the Kazan Trona Deposit, Ankara, Turkey

Cengiz Y. Demirct & Mert S. Ertugrul

Mugla University, Geological Engineering Department, Kotekli,
TR-48000 Mugla, Turkey (E-mail: cengizdemircicwmsn.com)

The Kazan trona deposit, situated 35 km northwest of Ankara, was discovered in 1998 by Rio Tinto.
the first such deposit to be found as a result of an exploration program. 72 drill-holes totaling >60.,000
m have delineated =600 million tones (Mt) of ore grading 31% trona, 15 trona beds. collectively called
the trona zone, have been discovered. Zone depth ranges from 420 m to >850 m. dipping 5° to 16° to
the SE; thickness reaches a maximum of 109 m, averaging 54 m. The deposit covers 20km’ of areal
extent.

The trona deposit lies within the Eocene-aged, Miilk Formation that reaches a drilled thickness of over
700m. Contained within it are three principal members: An upper marlstone unit, a middle dolomitic
mudstone sequence, and a lower oil shale that hosts the trona mineralization. Within the deposit arca,
barren volcano-clastic rocks, mudstone, oil shale and tuff underlie the trona sequence. Two K-Ar
radiomentric age dates made from ash fall tuffs yielded deposit ages of 45 and 46 Ma.

In the Incirlik member of the Miilk formation, up to 26 persistent beds of oil shale have been
identified. These oil shale beds can be correlated over a distance of more than 5 km. They range from
tens of centimeters to 16 m thick, having an average thickness of 3.4 m.

Typically, the trona occurs as relatively pure, fine to medium-crystalline, precipitated beds ranging in
thickness from several centimetres to a maximum of 0.5 m. Individual trona layers characteristically
exhibit a felted or matted texture developed parallel to bedding surfaces. The trona ore beds are
comprised of dozens of thinner layers along with the inter-bedded oil shale. Intervening zones of
several meters of barren or largely barren oil shale somewhat arbitrarily set upper and lower
boundaries of these composite trona beds.

Key Words: Kazan, trona, exploration, oil shale
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Na-Ca Siilfat Mineral Doniisiimlerin Petrografik Ozellikleri
ve Madencilik Arastirmalarindaki Onemi

[brahim Giindogan ve Cahit Helvaci

Dokuz Eviiil Universitesi, Mithendislik Fakiiltesi, Jeoloji Miihendisligi Baliimii,
Tinaztepe Kampusti, 35160 Buca, Izmir (E-posta: ibrahim.gundogan(wdeu.cdu tr)

Salfatlar tuzlu sularin buharlasmasina bagl olarak karbonatlarin ¢ékelimini takiben olusan dogadaki
en yaygin mineral grubudur. Ortalama bir deniz suyunun buharlagsmasi ile olusan evaporitik olusumun
% 3.6’st Ca-siilfat ve % 77 si NaCl olmasina ragmen karasal havzalarda Ca-stlfatlar gorecelr olarak
daha baskindir. Buharlasma sirasiyla olusan mineraller bir sonraki kristallenme fazi tarafindan
ornatilabilir. Bu ornatma islevi mineraller i¢inde kismi veya tim olusumu ctkileyebilir. Herbir
mineralin  durayliik s farkli  oldugundan  bu ornatma islevlert  kayacin  olusumundan
¢cimentolanmasia (erken diyajenez), gomiilmesine (ge¢ diyajenez) ve tekrar yuzeylemesine kadar
bir¢ok diyajenetik asamada gergeklesebilir. Bu karmasik islev sonucunda ilksel olusumundan oldukca
farkli mineraller gelisebilir. Bu asamalar ancak detayh sedimenter petrografik caligmalarla ortaya
konulabilir. Sedimantasyon asamasinda ilksel olarak jips (diskoidal, selenitik, v.s.) scklinde
kristallenmis bir lithofasiyes evaporasyon siirecinde su aktivitesinin azalmasina bagh olarak veya
diyajenez asamalarinda kismen veya tamamen anhidrit tarafindan ornatilabilir. Bu sekilde olusan
anhidrit litofasiyesi. yilizeyleme sirasinda su alarak tekrar jipse (satin spar, alabastrin ve/veya
porfiroblastik dokulu ikinicil jips) déntsebilir. Bu asama esnasinda sadece su aligverisi degil
mineralojik ve dokusal bir degisim meydana gelmektedir. Bu karmagik stire¢ yiizeyde meteorik sularin
etkisiyle karbonatlasarak son bulabilir.

Beypazart Havzasinda, Miosen yash Kirmir Formasyonu Ca-sulfat (jips ve anhidrit) ve Na-siilfat
minerallerinden  (globerit ve tenardit) olusmaktadir. Na-siilfat litofasiyesi  6zsekilli  globerit
minerallierinden olusmakta ve bunlar ¢ogunlukla thenardit mineralleri tarafindan g¢imentolanmistir.
Yiizey veya yiizeye yakin bolgelerde globerit mineralleri ikincil jipslere dontismektedir. Bu ikincil
jipsler. globeritten ikincil jipse doniisti yansitan ¢ok 6nemli makroskobik ve mikroskobik dokular
gostermektedir. Bu ikincil jipslerdeki ana dokular, ig sekilli lifsi doku, ag sekilli laminalr doku, zigzak
sekilli lifsi doku ve diger ikincil jipslerde gozlenmeyen ikizli kristal igeren alabastrin-porfiroblastik
dokulardir. Na-siilfat minerallerinin alterasyonuyla olusan bu ikincil jips dokularin benzeri Cankiri-
Corum havzasindaki Bozkir Formasyonunun alt evaporit serilerinde de yaygin olarak gozlenmektedir.
Bu alterasyon zonlarindan almacak orneklerde XRD ve kimyasal analiz yontemleriye Na-stlfat
minerallerinin tespiti miimkiin degildir. Bu nedenle Na-siilfat minerallerin alterasyonlari sonucu
olusmus ikincil jipslerde gozlenen 6zel dokular sodyum silfat aramaciliginda kilavuz anahtar gorevi
gorecek nitelikte olup petrografik ¢aligmalarin 6nemint 6n plana ¢ikarmaktadir.

Anahtar Sozciikler: Ca-Na siilfat mineral arastirmasi, anhidrit, globerit, tenardit, ikincil jips dokular
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Petrographic Textures Occuring at Diagenetic Transformations in Na-Ca
Sulphate Minerals and Their Importance in Mining Exploration

ibrahim Giindogan & Cahit Helvaci

Dokuz Evliil Universitesi, Mithendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii. Buca,
lnaztepe Kampusii, TR-35160 [zmir, Tiirkive (E-mail: ibrahim.gundogan@deu.edu.1r)

Sulphates are the most widespread minerals in nature which precipitates from brine by evaporation
following carbonates. Ca-sulphates are dominant in the continental basins, although the 3.6% and 77%
of evaporitic occurrences of in the marine deposits are represented by Ca-Sulphate and NaCl,
respectively. The minerals formed just after the evaporation can be replaced by another crystallizing
phases in crystallization sequence. Replacement processes can partly or completely affect the
minerals. Since stability fields of each mineral are different, replacement processes can occur during
tforming and cementation of rocks (early diagenesis), during its subsidence (late diagenesis), or during
its exhumation of rocks. Different minerals can be formed following this complex processes. These
periods can only be revealed by petrographic studies. A lithofacies primarily formed in gypsum-form
(discoidal. selenitic, etc.) can be replaced partly or completely by anhydrite depending on the
decreasing water activity during evaporation or during different stages of diagenesis. The subsequent
anhydrite lithofacies can also be replaced by gypsum (satin-spar, alabastrine, and porphyroblastic
secondary gypsum) via hydratation during exhumation. During this stage, not only water exchange
takes place. but also mineralogical and textural transformations also occur. These complex processes
are followed eventually by carbonatization due to metcoric water.

Na-sulphate deposit in Beypazart Basin is in Miocene Kirmir Formation consists of mainly Ca-
sulphate (gypsum and anhydrite) and Na-sulphate minerals (glauberite and thenardite). Na-sulphate
lithofacies has euhedral glauberite minerals and they are cemented generally by thenardite minerals.
On the surface or near to the surface, glauberite minerals transform to the secondary gypsum. This
secondary gypsum shows very typical crystalline texture that characterizes replacement process from
glauberite to secondary gypsum. Main crystalline textures of this secondary gypsum are reticulate,
spindle - shaped fibrous, zigzag like fibrous and alabastrine-porfiroblastic textures with twinning
crystals that are not common in any other secondary gypsum. Similar secondary gypsum textures
altered after Na-sulphate minerals are also observed within lover evaporite part of the Bozkir
Formation in the Cankiri-Corum Basin. It is not possible to identify the Na-sulphate minerals sampled
from these alteration zones by using XRD and chemical analysis. Therefore, the special textures in the
secondary gypsum formed by alteration of Na-sulphate minerals become a useful guide in Na-sulphate
explorations. This indicates that petrographic studies are extremely important in mineral explorations.

Key Words: Ca-Na sulphate mineral exploration, anhydrite, glauberite, thenardite, secondary gypsum
textures
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Bat1 Anadolu Neojen Havzalarinda Jeokimyasal Prospeksiyonun Onemi:
Emet (Kiitahya) Borat Havzasinda Hedef Saptama Ornegi

Seleuk Tokel', Cafer Ozkul® ve Mchmet Savas’

" Kocaeli Universitesi, Jeoloji Miihendisligi Boliimii, 41380 Kocaeli
" Dumlupinar Universitesi, Jeoloji Miihendisligi Bdliimii, 43100 Kiitahya
(E-posta: caferozkul(wyahoo.com)
Y Eti Maden, Emet Bor [sletme Miidiirligii, 43700 Kiitahva

Bati1 Anadolu’da genis alanlar kapsayan karasal Neojen havzalari ekonomik énemde cevher birikimleri
olusturan evaporitik tuzlarca zengindir. Bu elementlerin ¢arpisma kokenli magmatizma ile ilgih
hidrotermal sistemler yardimiyla, yan kayaglardan ¢oziindiriildigi diistndlebilir. Cevherlesmeler bu
termal sularin s1g playa gollerine bosalip buharlasmasiyla olusmuslardir.

Bu havzalar icinde, bilinen merceklerin disinda, daha birgok mineralizasyon merceginin varhg
diistiniilebilir. Bunlarin ortaya ¢ikartlmasinda jeokimyasal toprak prospeksiyonu uygulanabilir. Bu
amacla iki bilinen mineralizasyon mercegi bulunan Emet-Hisarcik (Kiitahya) Neojen havzasi
prospeksiyon igin secilmistir.

Yaklasik 400 km” lik alan kapsayan ortii kayaglarda 1 km lik araliklarla olusturulan grid tizerinde 370
adet toprakta B, As, Sn, Se, Li, Be, Mg, Sr, Na, K ve S analizleri yapilnustir. Cozelt igin sicak A.R.
kullanilmus, son ol¢iimler ICP-MS teknolojisi ile yapilmustir.

Veri islem ve istatistik ¢alismalariyla yapilan yorumlamalardan sonra toprak anomalileri ile bilinen
gomiilii mineralizasyonlarin boyut ve bilesimleri karsilastinnlmis ve su sonuglar ortaya ¢ikmustir; (1)
Bor prospeksiyonu i¢in B elementi en uygun indikator elementtir. Anomalinin siddeti ve sekli bilinen
mercekle tam uyumludur. (II) B anomalisi ile birlikte yer almig Na anomalileri (temel degerin 30
katinda) mercekte kolemanit ile birlikte bulunan Na lu boratlarin (iileksit, probertit) varligini isaret
etmektedir. (111) B anomalileriyle birlikte goriilen yiiksek As degerleri mineralizasyondaki realgar ve
orpiment miktarlariin derecesi igin bir gostergedir. (1V) B anomalileri disinda ¢ok keskin As ve Sb
anomalilerinin varhigi eckonomik degerde stibinit birikimini isaret edebilir. (V) K. Li, Cs ve Be
anomalilerinin ortak sinirlari, havza i¢inde dar bir oluk i¢inde ¢okelmis borath killerin sinirlart ile
uyumludur.

Sonu¢ olarak, sondajlarn yiiksek maliyeti diistiniilirse jeokimyasal toprak prospeksiyonu ile hedef
saptandiktan sonra sondaj programlanmahdir.

Anahtar Sozciikler: toprak jeokimyasi, bor prospeksiyonu, Emet borat havzasi
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Importance of Geochemical Prospection on the West Anatolian
Neogene Basins: An Example of Target Definition for Borate Deposits
in the Emet (Kiitahya) Basin

Selguk Tokel', Cafer Ozkul® & Mehmet Savas®
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" University of Dumlupinar, Department of Geological Engineering, TR 43100 Kiitahva, Turkev
(E-mail: caferozkul@yahoo.com)
' Eti Mine, Boron Business Enterprise Directorate, TR-43700 Kiitahya, Turkey

Continental Neogene basins, which cover wide areas in W. Anatolia, are rich in evaporate salts of
economic interest to form orebodies. The elements are assumed to be derived from leaching of the
surrounding -rocks by hydrothermal systems associated with the syn-collisional magmatism. These
deposits formed when the spring waters evaporated after flowing into playa lakes.

In these basins, beyond the known deposits, existance of many unknown mineralization lenses can be
thought. Geochemical soil survey may be aplicable in order to explore new findings. For this purposc
Emet-Hisarcik (Kitahya) Neogene basin, which contain two known borate lenses were chosen for this
aplication.

Square grid of samples taken at 1 km intervals were used on the cover rocks of approximately 400
km”. Total 370 soil sample were analysed for B, As, Sn, Se, Li, Be, Mg, Sr, Na, K and S.
Decomposition were made by A.R. solution. Estimation conducted by [CP-MS.

After data handling and statistical interpretations, relation between form and magnitute of the soil
anomalies, shape and composition of the known underlying mineralization were compared. After this
stage the results demonstrated that; (1) B is a most suitable indicator element for boron prospection.
Magnitude and shape of the anomalies are perfectly consistent with the known borate lenses. (I1I) B
anomalies together with the Na anomalies (up to 30 times higher than normal) indicate presence of
higher amount of Na borates (ulexite, probertite) together with colemanite. (111) B anomalies with the
high As values indicate the degree of presence of realgar and orpiment in the borate deposits. (IV)
Very sharp As and Sb anomalies away from B anomalies indicate economic stibinite depositions. (V)
K, Li, Cs and Be concentrations maps indicate the limits of the narrow basin in which borate bearing
clayey formation deposited.

It can be concluded that inasmuch as drilling is the most expensive method target definition by soil
geochemistry should be established than the drilling oriented.

Key Words: soil geochemistry, borate prospection, Emet borate basin
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Malatya Havzasi Kuzey Boliimiinde Ust Kretase (Maastrihtiyen)—Palcosen
Simirinda Evaporit Olusumlari, Dogu Anadolu, Tiirkiyve

Turhan Ayyildiz', Baki Varol', Mehmet Onal”,
ibrahim Gundogan® ve Erdogan Tekin'

"Ankara Universitesi, Jeoloji Miihendisligi Boliimii, 06100 Tandogan, Ankara
(E-posta: ayvildizieng.ankara.edu.tr)
“ Inonii Universitesi, Maden Miihendisligi Boliimii, 44280 Malatva
 Dokuz Evliil Universitesi, Jeoloji Miihendisligi Boliimii, 35160 Buca, Izmir

Malatya Havzasi Neotetis sttir zonunun kuzey kolu iizerinde yer alir. Havzanin orta boliimlert Geg
Kretase—Erken Paleosen yasinda tabandan tavana dogru olduk¢a kalin derin deniz silisiklastikleri,
platform karbonatlann ve evaporitlerden olusan bir istifle temsil olur. Evaporitler Kretase—Paleosen
sinirinda kritik zaman arahiginda ¢okelmislerdir. Havza morfolojisine gore, evaporitier dogrudan
platform karbonatlart tizerine keskin bir dokanakla gelebildigi gibi, kirectaslan ile ara tabakal
sishisiklastikler (styah seyller) ile dereceli gegisler olusturabilir,

Bazi kesitlerde ise evaporitik istifin tabaninda bosluk. catlak dolgusu veya stramatolitik yapih
solestinli karbonatlar yer alir. Havzanin kuzeyinde izlenen bu evaporit olusumlari, glineydoguya dogru
incelmekte ve s1g denizel silisiklastikler igerisinde kaybolmaktadir. Inceleme alanindaki evaporit
mostralarinda ikincil jipsler egemendir. Bunlar igerisinde; (1) Tabakahi-Masif ince kristalli jips; (2)
Arenitik tabakali jips, bordo — gri renkli gastropod’ lu killi kiregtasi ve karstik kiregtasi ara tabakali ve
(3) Nodular, enterolitik ve kiimes teli dokulu jips, organik¢e zengin koyu renkli ¢amurtast ara tabakali
scklinde 3 fasiyes toplulugu ayrihir. [k fasiyes grubu sig lagiin veya golciiklerde sualt jipsleri olarak
¢okelmistir. Ikinci fasiyes grubu, s1g denizelden gelgit iistii dizliigine kadar genis bir alani temsil
eder. Kurak (evaporitik faz)” dan humid (karbonat faz) sartlara kadar uzanan mevsimsel ve deniz
seviyesi degisimleri bu fasiyesin sekillenmesinde etkili olmustur. Dalga hareketlert tabakali jipslerin
asinmast (Fasiyes 1) detritik jips olusumuna, tath su girisimi kiregtasi ¢dkelmesi ve daha sonra
atmosferik yiikselim ve karstlagmaya, kisa sireli sellenme siiregleri ise ¢amur dizliklerinin gelisimine
neden olmustur. Son grup maksimum buharlasma siireclerini ifade eden kiyr sabkalarinda ¢okelmis
olup: kisa aralikli yagish donemlerde olusan bataklik kosullarinda i1se organik¢e zengin ince
¢amurtaslarr depolanmuistir.

Elde edilen paleontolojik veriler kesin bir yas arahi@i vermemesine ragmen, Malatya Havzasindaki
evaporit depolanmasinin Geg Kretase sonlarindaki deniz ¢ekilmesi ile basladigi ve bu siirecin olasi Alt
Paleosen’ e kadar devam cttigi diisiinilmektedir. iklimsel kontroliin (kuraklhik) Malatya Havzasindaki
evaporit olusumunun baslica etkenlerinden oldugu bir gercektir. Bununla birlikte, Malatya faymnin
sebep oldugu bolgesel tektonik olaylar gozden kagirilmamalidir. Fay hareketlenn havzanin kuzey
kenart boyunca bir sulfat platformunun olusturmasinin  yaninda, sonugta evaporitik alanin
smirlanmasina sebep olarak havzanin giineyinde evaporit igermeyen istuf olusumuna sebep olmustur.

Anahtar Sozciikler: evaporit, sabka, Malatya fayi, solestin, Ust Kretase-Paleosen siniri
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Evaporites Occurrences in the Upper Cretaceous (Maastrichtian) to Paleocene
Boundary in the Northern Part of the Malatya Basin, East Anatolia of Turkey
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Malatya Basin is located on the northern branch of Neotethys suture zone and its middle part, consists
of a thick succession of deep marine siliciclastic, platform carbonates and evaporite from bottom to
top in the age of Late Cretaceous-Early Paleocene. Evaporites occupy a critical position on
Cretaceous -Paleocene boundary. With respect to basinal morphology, they show different settings,
cither directly rest on platform carbonates or gradually underlain by siliciclastics (black shale) with
limestone interlayers. On the other hand, the evaporite with up to 200 meter thick is limited in the
northern part of the basin and its get thinner and disappears within the siliciclastic unit towards to
southeast.

In some scctions, evaporites start with a celestite bearing carbonates delineated by stromatolitic
structure in which celestite rarely laminated, commonly formed as void and fracture filling mineral.
Overlying unit, evaporites are mainly composed of secondary gypsum and divided into three facics
group as follow; (1) bedded-massive fine crystalline gypsum; (2) Arenitic bedded gypsum with red
grey mudstone, gastropods-bearing marly limestone and Kkarstified limestone, and (3) Nodular,
enterolithic and chicken- wire gypsum with organic-rich black mudstone. The first one was
precipitated as subaqueous gypsum in the shallow lagoon or ponds. Second facies group reflects an
seasonal fluctuations ranging from arid (evaporite phase) to humid (carbonate phase) which cover
from shallow marine to supratidal flat that wave action favored for detrital gypsum (gypsum arenites)
and fresh water influx formed muddy flat and karstifacation of the limestones. The last group was
deposited under maximal evaporation and aridity in the local sabkhas, which intersected thin organic-
rich dark mudstone indicating short humidy and swamp condition.

Though paleontological data obtained is not still enough to give any exact range of age, it was thought
that evaporite deposition started the Upper Cretaceous regression, likely extended into the lLower
Paleocene ime in the Malatya basin. It is fact that climatic control (aridity) would be prime agency for
the evaporite formation in the Malatya basin. Also regional tectonic driven by Malatya fault should not
be overlooked. It has involved establishment of a sulphate platform along the north margin of the
basin that consequently led to isolation of evaporitic realm from the southern part of the basin without
evaporites.

Key Words: cvaporites, sabkha, Malatya fault, celestite, Upper Cretaceous—Paleocene boundary
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Denizli Havzasi’nda (Bati1 Tiirkiye) Farkli Traverten Sahalarimin
Jeokimyasal Karsilastirilmasi

Mehmet Ozkul', Sandor Kele”, Ali Gokgoz', Istvan Foérizs® ve Mehmet Cihat Algigek'

" Pamukkale Universitesi Miihendislik Fakiiltesi Jeoloji Miihendisligi Boliimii,
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H-1112 Budapest, Budaorsi ut 45., Hungary

Bu calismada, Bati Anadolu genisleme bolgesinde yer alan Denizli havzasina ait bazi traverten
sahalarimin jeokimyasal 6zellikler1 ve durayli 1zotop bilesimleri karsilastirtlmustir. Durayli karbon
izotop bilesimlerine bakildiginda, havzanin KB ve GD kesimleri arasinda belirgin farklilik gozlenir.
KB-GD gidisli normal faylara bagli olarak gelisen Pamukkale-Karahayit ve Kamara Hamami
(Yenice) civarindaki sirt tipi travertenler ve giincel Pamukkale travertenleri ile Golemezli yoresindeki
tosil travertenler bir grup olustururlar. Bu grup, havzanmin GD’suna kiyasla belirgin sekilde daha
yitksek 8"°C degerlerine (-2,0%0<3'*C<12%0, V-PDB) sahiptir. Havzanin GD kesiminde yer alan
traverten ve tufalarm 8"°C degerleri, Antalya tufalarinm 8"°C degerlerine —5%0<8""C<3 %o, V-PDB)
benzerlik gosterir. En yiksek 8"C degeri (11-12 %o) Pamukkale Jandarma Kaynagi éniindeki 400 m
lik yamacimn en alt kisminda ¢okelmis giincel travertenlerden Slgiilmistiir. Bu yiiksek 8"°C degerinin
nedeni, yamag¢ boyunca gerceklesen CO, kagisidir.

Denizli Havzasinin KB’sindaki travertenlerin 8'°O degerleri daha genis bir aralikta dagilim gosterir
(12 %< 30O <24 %o, V-SMOW), ancak karakteristik olarak %o022’den disiiktiir. Bu travertenler
normal faylar ve acilma ¢atlaklarindan ¢ikan yiiksek-orta sicakliktaki termal sulardan ¢okelmislerdir.
Havzanin GD kesimindeki traverten ve tufalar yiiksek 87O degerlerine sahiptir (19 %o< 8'°0 <24 %,
V-SMOW). Bu degerler, muhtemelen disiik sicakliktaki karstik kékenli sulary isaret eder.

Anahtar Sozciikler: traverten, tufa, Denizli, Pamukkale, jeokimya, durayh izotop
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Geochemicial Comparion of Different Travertine Localities in the Denizli Basin,
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In this study, gcochcmical properties and stable isotope composition of some travertine sites at various
parts of the Denizli Basin in western Anatolian extensional province were studied. There is a clear
distinction can be made, based on stable carbon isotopic compositions, between the travertine
occurrence in the northwestern and southeastern parts of the Denizli Basin. The fissure-ridge
travertines near Pamukkale-Karahayit and the Kamara spa (Yenice) and other recent travertines at
Pamukkale and fossil occurrences at Golemezli, attributed to the NW-SE-trending normal faults, form
a group, and they have characteristically higher 8"°C values (=2,0%0<86">C<12%o. V V-PDB) than the
southeastern part of thL basin. The travertine and tufa deposits from the southeastern pan of the
Denizli Basin show 8" ( values, similar to the tufa samples collected from Antalya - 5%0<3"C<3 %.
V-PDB). The highest 3"°C values (1112 %o) were measured on the slope of the recently precipitating
Pamukkale travertine, along a 4()0 m long section, at the furthest point from the Jandarma spring
onfice. The reason for this high 8'°C values is the degassing of CO; along the section.

The uavulmps from the northwestern part of the Denizli Basin show a wide range of 3'°0O values (12
%0 8'°0 <24 %o, V-SMOW), but characteristically lower than 22 %o. These travertines formed from
the thermal waters of high- to medium-temperature connected to faults and fissure udg.u At the
southeastern part of the basin the travertines and tufas have high 8O values (19 %o= 3"30 <24 %,., V-
SMOW), which probably indicates low-temperature water with karstic origin.

Key Words: travertine, tufa, Denizli, Pamukkale, geochemistry, stable isotope
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Ahlat Tas1 (Ahlat-Bitlis) ve Toprak-Piroklastik Zonlanmasinda (Altinsa¢-Van)
Yanal Korelasyonun Yer Radary Yontemi ile Arastiriimasi

Yahya Ciftei', Ali Riza Colakoglu®, Yusuf Kagan Kadioglu® ve Selma Kadioglu'
p o o < o

"Maden Tetkik ve Arama Genel Miidiirliigii, Jeofizik Ftiitleri Dairesi, Eskisehir Yolu,
06520 Ankara (F-posta: yahvaciftcigmail.com)
" Yiiziincii Yil Universitesi. Jeoloji Miihendisligi Boliimii, Kampiis, 65080 Van
Y Ankara Universitesi, Jeoloji Mithendisligi Boliimii. Tandogan, 06100 Ankara
"Ankara Universitesi Jeofizik Mithendisligi Boliimii, Tandogan, 06100 Ankara

Yer Radari, s1g yeralti ortamlarindaki jeolojik sorunlarin ¢ozimlenmesinde son yillarda giderck daha
yaygin kullanim alani bulan bir EM arastirma teknigidir. Bu yontemin kullanim ve degerlendirme
kolayhgr acisindan diger jeofiziksel yontemlere gore onemli avantajlart vardir. Bu ¢alismalarda
kullanilan cihazlar giderck daha portatif hale gelmis ve tek kisi operasyonuna uygun donanimlar
tretilmistir. Sahada veri islem olanagi, hentiz sahadayken toplanan verinin kontroliinit olanakl halc
getirmekte, buna goére calismamin yonlendirilmesi  kolaylagmaktadir.  Sonug¢ olarak, si1g  yeralu
kosullarinin  yitkksek ¢ozinirtikli radar goruntilerini dreterck belirli jeolojik  yiizeylerin yanal
degisimlerini ortaya koymak bu yontem ile olduke¢a hizhi ve saglhikli olarak yirttulebilir hale gelmistir.
Bu ¢alismada, Van-Gevas-Alunsa¢ dolayinda yer alan toprak ortiistu-piroklastik zon dokanak
derinliginin yanal degisiminin belirlenmesi ve Bitlis-Ahlat dolayinda yer alan ignimbritlerde (Ahlat
Tas) i¢ yap1 ¢ozimlemesi amaciyla iki sahada RAMAC CU 11 sistemi ve 250 MHz merkez frekansh
anten kullanilarak yer radar 6lgtimlert alinmis ve degerlendirilmistir.

Altunsa¢ sahasindaki ortii (toprak) tabakasmir suya doygun ve kilce zengin olmasi nedeniyle
elektromanyetik (EM) dalga erisim derinhigi 2 metre dolayinda kalmistir. Bu nedenle bu derinliklerin
altundan tanimlanabilir yansimalar alinamamustir. Bununla birlikte, iki metrelik tist zon i¢inde iki farkh
tabaka tamimlanabilmistir. En dstteki 1 metre kalmhigindaki toprak sonu ile bunun altundaki bir
metrelik piroklastik zon, yansima karakterlert ile birbirlerinden kolayhkla ayrilabilmisur. Her ki
istifin altinda bulunan binmlerden ise (paleosoil ve mermer) EM yansima verisi alinamanusur. Bunun
nedeni ise olasilikla yiksek kil oranidir.

Ahlat Tasi sahasindaki ol¢tim ¢alismalan gorece daha basarili olmustur. Bu ¢alismada bdélgedek:
volkanoklastik istifin i¢yapisi ve yanal degisimlerine ait daha ayrintil veri alimabilmistir. Ol¢iimlerden
yaklagik 8 metre derinlige kadar tanimlanabilir ve yorumlanabilir EM yansima verisi elde edilmistir.
Gortintilerin yorumlanmasi sonucunda bolgedeki istifin ¢ok sayida litolojik diizeyden olustugu, bu
diizeylerin yer yer devamsiz olduklart belirlenmis, bu dizeylerin farkli volkanik fazlara ait
olabilecekleri ortaya konmustur. Ayrica. bazi kesimlerde belirgin ve diiseye yakin sireksizlikler
tammlanmustir. Bu stircksizliklerin ¢ogu, énemli bir disey 6telenmeye yol agmadiklarindan bunlar tay
olarak degil, kink olarak degerlendirilmislerdir. Alinan seri kesitlerin yorumlanmasi sonucunda ortiili
bulunan ignimbrit-tif dokanagr tanimlanmis ve bu dokanagin yaklasik KB-~GD dogrultulu oldugu
saptanmistir.

Sonug olarak bu istiftlerden alinan profil olgiimlerine ait radargramlardan yer yer beklenen sonuglar
alinamamus olsa da, bu tiir ortamlarda yontemin genel anlamda basarihi oldugu goriilmiustiir.

Anahtar Sozciikler: Van, Altinsag, toprak profili, Bitlis, Ahlat tasi, yer radan
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The Investigation of Lateral Correlation in Ahlat Stone (Ahlat-Bitlis)
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Ground Penetrating Radar (GPR) is an EM technique which is getting popular in recent years to solve
geological problems in very shallow subsurface environments. Comparing to other geophysical
techniques. this technique has many advantages in terms of portable usage and casy interpretation.
GPR system equipments become more portable recent years and are now suitable for one-man-
operation. In addition, on-site processing and interpretation possibilities provide control of collected
data quickly. as a result, guidance of the fieldwork become easier. Moreover. any revision and/or
additional field operation could be made before completing the fieldwork. Consequently, this
technique provides fast and convenient results about lateral correlations of any geological surface in
shallow subsurface environment using high-resolution radar images. GPR profiles were collected in
two sites, one of which consists of layered soil profile (Altinsagc-Gevas-Van) and other site contains
voleano-clastic deposits (Ahlat-Bitlis). The main purpose of this work is to interpret the geological
interfaces between the layers and construct the structural framework of both sites. 250 MHy centre
frequency shielded antenna was used in the study.

The penetration depth in Altinsag site was only about two metres. The main problem about penetration
is the saturated and clay-rich top section. However, two layers were identified in this two-metre
radargram section according their different reflection pattern. Uppermost layer consists of neo-soil
deposits and around one metre in thickness, whereas underlies by pyroclastic deposits in same
thickness. It was not able to visualize deeper section, which consists of palacosoil deposits and the
basement rocks (marbles) because entering the low velocity zone after pyroclastic deposits.

I'he measurements in Ahlat stone site gives relatively better results. These radargrams provides clearer
view to interpret the internal structure and lateral changes of the volcanoclastic deposits. Identifiable
and nterpretable EM reflections were collected for about eight metre depth in this site. Many
lithological units were identified in this upper section., some of which are lens-shaped and not
widespread along the section. These different packages should represent different eruption phases of
the volcanic succession. Moreover, some vertical discontinuities were identified in radargrams. Many
of these discontinuitics do not result vertical displacement of the hanging wall indicated that these
discontinuities should be interpreted as crack, rather than a fault. Although the contact between
ignimbrite and tuffite layers is covered, we were able to map this contact with NW-SE orientation.

As a result, although there is insufficient penetration and resolution in some arcas, GPR technique 1s
mostly successful for identifying the geological environment of layered sub-surface environments and

volcanoclastic successions in shallow depths.

Key Words: Van, Alunsag, soil profile, Bitlis, Ahlat stone, GPR



Mersin ve Tarsus Arasindaki Tarim Topraklarimin
Biinyesi ve Mineralojik Ozellikleri
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33343 Ciftlikiov, Mersin (E-posta: malikurt@mersin.edu.tr)
" Hacettepe Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii,
06532 Beytepe, Ankara

Mersin-Tarsus arasindaki bélge, 6zellikle sera ve turunggil tariminin ¢ok yogun yapildigi aliivyonal
bir ova niteligindedir (Berdan ovasit). Bu calismada, bolgedeki topraklarin biinyelerinin (tekstir) ve
mineralojik dzelliklerinin belirlenmesi ve bu 6zelliklere ait ¢esitli parametrelerin alansal dagilimlarinin
Cografi Bilgi Sistemi (CBS) yardimiyla belirlenmesi amaglannustir. Topraklarin  biinyelerini
belirlemek amaciyla ylizeyden (0-20 cm) 204 adet 6rnek, toprak profillerinin mineralojik 6zelliklerini
belirlemek amaciyla ise 40 noktada li¢ ayn derinlikten (0-20, 60--80 ve 120140 cm) toplam 120
ornek almmusur. Topraklarin biinyesi Bouyoucos hidrometre yontemiyle, mineralojik 6zellikleri ise
XRD ile belirlemistir. inceleme alaninda, Akdeniz sahili boyunca ve kiyidan kuzeye dogru 2--3 km’lik
conun kum icerigi yiksek olup bu alanlar kiyr kumul alanlarini temsil etmektedirler. Akdeniz
kiyisindan kuzeye dogru gidildikge kum oranmin azaldigi, buna karsmn silt ve kil oranmimn arttig
gozlenmekiedir. XRD tim kayag analizlerine gore toprak orneklerinin kalsit, kuvars, feldispat, mika.
dolomit, amfibol ve kil minerallerinden olustugu; kalsit, kuvars, feldispat ve kil minerallerinin toprak
orneklermin minimum %80 ninit olusturan ana mineral fazlarn oldugu belirlenmugtir. Kil mineralojisi
analizlerine gore bolge topraklarindaki kil minerallermin simektit, 1llit, klorit, kaolinit ve serpantin
oldugu ve simektitin en yaygin kil tiiri oldugu belirlenmistir.

Anahtar Sozciikler: toprak dokusu, toprak mineralojisi, kil, kil mineralojisi, Cograti Bilgi Sistemi
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Mineralogical Properties and Soil Texture of the
Cultivated Topsoils Between Mersin and Tarsus
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The area between Mersin and Tarsus can be characterized as an alluvial plain (Berdan plain) where
particularly greenhouse and citrus fruit cultivations are very intense. In this study, it is aimed, by using
Geographic  Information  System  (GIS) software, to determine textures and mineralogical
characteristics of the soils in the arca and spatial distributions of various related parameters. With an
aim to determine soil texture in the area, 204 topsoil (0-20 em) samples were collected. Whereas. to
determine mineralogical characteristics of the soil profiles, composite samples were collected from 40
different locations and from three different depth intervals (0-20, 60- 80 and 120 140 ¢m) comprising
a total of 120 samples. Soil textures were determined using Bouyoucos hydrometer method, whereas
sotl mineralogy was determined using XRD method. In the study area, a zone along the Mediterranean
Sea coast and extending 2-3 km from shore to hinterland has very high sand content which can be
characterized as coastal sand dune area. From shore to hinterland sand contents of the soils gradually
decrease and their silt and clay contents increase. According to XRD analyses results soil samples are
composed of calcite, quartz, feldspar, mica, dolomite, amphibole and clay minerals with calcite,
quartz, feldspar and clay making up almost 80% of the volume. In the soils of the area, clay
mineralogy 1s mainly composed of smectite, illite, chlorite. kaolinite and serpentine with smectite is
being the most common clay mineral type.

Key Words: Soil texture, soil mineralogy. clay, clay mineralogy. Geographic Information System



Mishraq Silfiir Bolgesinin (M-1) Jeoelektrik Ozelliklerinin Korelasyonu,
Kuzey Irak

Marwa'n Muti'b, Thabit D. Mahder-Bashi ve Bashar Al-Juraisy

Geology Department, Mosul University, Mosul, Iraq (E-posta: drmarwanmutib@yahoo.com)

Arastirmanin bu bolumi siilfiir cktrasyonu 6ncesinde Mishraq silfiir alanindaki (Kuzey Irak) Fatha
formasyonunun alt boliimiiniin kuywgi jeoelekirik yontemle arastirilmasini icermektedir. Calisma,
stlfir ckstrasyonundan once arazide dagmik 41 sondajda yapilan normal 6zdirene logu (N64™)
kayilanmin analizi ile silfir zonunun jeoelektrik parametrelerinin saptanmasint - kapsamaktadir.
Litolojik degiskenler haritalari ve jeoclektrik parametrelerden ayrimulandirtlan haritalar arasindaki
karsilastirma istatistik analizler kullamilarak aralarnindaki iliski bulunmaya ¢alisiinusur.

Arastirmanin ikinci boliimi stlfiir ckstrasyonunun yaklasik 30 yil sonrasi Fatha formasyonu
dzdirencinin yiizey jeoelekirik yontemle aragtirtlmasini igermektedir. Uygulanan ilk yontem 800 m
uzunluklu iki profil hatt boyunca uygulanan Elektrik Ozdiren¢ Tomografi (ERT) yontemidir. Profil
hatlarindan biri ekstrasyon sahasi yakininda, digeri bu alandan gorececeli olarak uzakta yer
almaktadir. Bu arastirma bir boyutlu (1D) 6zdireng arastirma cihazi (DC Terrameter) kullanilarak
gergeklestirilmistir.  Ikinci  yontem, 38 diisey elektrik  sondaj (VES) noktast  verilerinin
degerlendirilmesinde kullanilmus, veriler VES ve sabit ayirmm kesit verilerine (CST) dontstiriilerck
ERT yontemi ilkeleriyle yorumlannustir. Uglinedi yontem, yine biri ekstrasyon sahasinda, digen
oradan uzakta olmak {zere ki bolgede Azimutal ()xdircng Arastirmas:  (ARS)  olarak
gerceklestirtlmistir,

Ozdiren¢  haritalarimin - very analizi sonuglart  diretim  zonunun  jeoclektrik  parametrelerinin
davramislarindaki baskin faktorlerin bitiim igerigi ve iletkenlik degert oldugunu gostermektedir ve
jeoelektrik parametreler tizerinde sulfur i¢eriginin 6nemli etkisi olmadigini gostermektedir.

Silfiir cevherinin ekstrasyon alanindan uzaktaki ERT arastirma profili ekstrasyon islemu sonrasinda
profil hatundaki yiizeyalti kaya¢lanmin 6zdiren¢ degerlerinin  6zdireng loglarindan hesaplanan
ozdireng degerleriyle (ERT arastirma sonuglarmin giivenirlik ve givenilirligini kanitlayan) uyumlu
oldugunu ve alanda kayaclar iizerindeki ekstrasyon isleminin etkisinin varhigini gostermektedir.

Ayrica, ekstrasyon alanlart yakiindaki ER'T profile sonucu alandaki profil hattinda bulunan Fatha
formasyonu kayac¢larimin ¢ogunun 6zdireng degerlerinin ckstrasyon islemi dncesi 6zdireng degerlerine
kiyasla onemli derecede azaldigini gostermektedir.

VES verilerinin VES ve CST verilerilerine doniisiim islemi alanin jeolojik ve hidrojeolojik kanitlartyla
uyumlu dzdireng dagiliminin yeralti goriintiisiinii veren iyl sonuglar sunar. ARS sonuglari yeralti
catlaklarinm yonlerinin saptanmasina yardimer olan iyi bilgiler verir. Gelecekte, Mishraq sulfur
alanindaki onemli mithendislik problemlerinin ¢oziiminde bu teknik kullantlabilir.

Mevcut ¢alisma sulfur ckstrasyon islemi etkisinin sadece Gretim zonu kayaglarmi kapsamadigimi, ayni
samanda ekstrasyon islemini izleyen subsidans nedeniyle ¢atlakli kayaglarn neden oldugu ckstrasyon
alam yakinindaki alanlarda ortit zonu kayaglarina uzandigini da gostermektedir. Bu ctki ckstrasyon
alamindan uzak alani da dereceli olarak etki altina almaktadir.

Bu c¢alismadan sicak su sizintisimin sadece doguya dogru degil (Dicle nehrine dogru) ayni zamanda
KB ve GB ya dogru ckstrasyon alant merkezinden yeralti kanallar1 boyunca uzanan derinligin 50 m’yi

asmadig gozlenmistir.

Anahtar Sozciikler: Mishraq, azimut, tomografi
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A Correlation Study of the Geoelectrical Properties of Mishraq
Sulphur Field (M-1), Northern Iraq

Marwa'n Muti'b, Thabit D. Mahder-Bashi & Bashar Al-Juraisy
Geology Department, Mosul University, Mosul, Iraq (E-mail: drmarwanmutibyvahoo.com)

The first part of the research includes subsurface geoelectrical study of Lower part of Fat'ha Formation
(productive zone) at Mishraq sulphur field, northern Iraq, before the process of sulphur extraction.
This study has included the determination of geoelectrical parameters of the zone by mean of analyses
to the records of normal resistivity log (N64"”) of 41 boreholes distributed over the area recorded
before sulphur extraction.Comparism between the maps elaborated from the geoelectrical parameters
and the maps of lithological variables was carried out to find their relationships using statistical
analysis.

The second part of the research includes surface geoelectrical study of the resistivity of Fatha
Formation after nearly 3 decades of extraction. This study was carried out by three main methods. The
first method consists of conducting Electrical Resistivity Tomography (ERT) through two lines of
800m length. The first is situated near the extraction site and the other is relatively far from it. This
survey was conducted by using 1D resistivity survey instrument (DC terrameter). The second method
was used to process data of 38 vertical electrical sounding points (VES), transforming to VES and
constant separating traversing (CST) data, and then interpreted in view of principles of the ERT.The
third method was done by conducting Azimuthal Resistivity Survey(ARS) in two regions, one near the
extraction sites and the other far from it.

Results of data analysis of the resistivity map show that the dominant factors in the behavior of the
geoelectrical parameters of the productive zone'is the bituminous content and the transmissivity value,
and show no significant effect of sulphur content on the geoelectrical parameters. The ERT survey of
the line far from extraction sites of sulphur ore, show the resistivity values of subsurface rocks in the
line site after the process of extraction were in agreement with their values calculated from the
resistivity logs, which assert two things: the credibility and reliability of the results of the ERT survey,
and the absence of effect for the process of extraction on the rocks at that site. In addition, the result of
the ERT profile near the site areas show that the resistivity values of most Fat'ha Formation rocks at
the line site decreased substantially in comparison with those before the process of extraction, which
proves the effect of extraction on those rocks. The process of transforming the VES data to VES and
CST data has yielded good results in giving a subsurface image of the distribution of resistivity in
away that agree with geological and hydrogeological facts of the area. The results of the ARS have
given good information which helped in determining some directions of the subsurface fractures
which extend their effect to the near surface rocks. This technique may be used. In the future, to solve
important engineering problems at Mishraq sulphur field.

The present study also show that the effect of the process of extraction sulphur ore not only covered
the productive zone rocks but also extended to the overburden-zone rocks zone in the areas near the
extraction site due to the rocks fractured because of subsidence following the process of extraction.

While this affect is contained substantially in the area far from the extraction sites.

Key Words: Mishraq, azimuthal, tomography
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Gecis Zonu ile Kirikhi Temel Kaya Arasindaki Yeraltisuyu Hareketine
iliskin Parametrelerin izleme Deneyleriyle Belirlenmesi

Selda Serin ve Stefan Wohnlich

Ruhr University, Department of Applied Geology, D-44801 Bochum, Almanya
(E-posta: Serin.Selda(@rub.de)

Gegis zonu ilekirikli temel kayalar arasindaki (gozenckh veya kirikhi akifer) yeraltisuyu akimi ve
tasinim  sireglerinin  tanimlanmasina olan gercksinim bu konuda daha ayrintih arastirmalarn
yapilmasi gerektirmektedir. Gegis zonu ile kirikli temel kaya arasindaki etkilesimler, kayaclardan
olusan ortamlarda yeraltisuyu beslenimini ve yeraltisuyu kalitesini belirler.

Bu calismada, iki farkh hidrostratigrafik birimde (kirikli bir kaya¢ ve bunu iizerleyen bir kum
katmant) olusan yeraltisuyu hareketi incelenmistir. Bu kapsamda, siiziilme, egim agisi, ¢atlak a¢ikhgi
ve kum katmanimin kalhinligia baglh bir hidrolik sistem kurulmustur. Laboratuvar deneylerinden clde
edilen sonuglarin modelleme yaklasimlan ile birlikte degerlendirilmesi, kmkll akiferlerle olan gecis
zonundaki yeraltisuyu akiminin anlasilmasini saglayacaktir.

Deneylerde, tist<kesimlere uygulanan korunumlu izleyiciler (NaCl ve uranin) kullanilarak ve
temel kayaclarda bosalim ile kum katmaninda yanal yiizeysel akis ol¢iilerek gegis zonunda su
akisinin gozlenmesi olanakli olmustur. Temel kaya i{izerinde doygun olmayan boélgede nem
igerigi tansiyometrelerle 6l¢tilmustiir.

Izleyicilerden elde edilen ilk sonuglar, dar agikliga [>1 mm] sahip kiriklarda izleyicinin, agikhig
biiyiik daha genis [20 mmi] olan kiriklara oranla daha diisiik hizlarda ilerlemesine karsin, temel kayaya

olan besienimin kirik agikligina ¢ok bagli olmadigini ortaya koymustur.

Anahtar Sozciikler: yeraluisuyu akisi, yeraltisuyu beslenimi, 6rtii, izleme deneyi, temel kaya, toprak
nemi, doygun olmayan bolge
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Parameterisation of the Groundwater Movement Between Transition Zone ,
and Fractured Bedrock Using Tracer Tests
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The urgent need to characterize groundwater flow and transport processes between transition zone and
fractured bedrocks (porous and fractured aquifer) requires more detailed research. The interactions
between transition zone and fractured bedrock determine the groundwater recharge and groundwater
quality in hard rock terrains.

In this study we examine the groundwater movement in a profile which is composed of two different
hydrostratigrafic units (a fractured rock and above this a sand layer). A hydraulic system is created
through the defined water infiltration and the adjustment of slope angle, fissure opening and thickness
of the sand layer. Combining the result of laboratory experiments with modelling approaches shall
comprehensive assessment of groundwater flow system between transition zone and fractured rock
aquifers.

The water movement is observed at the transition zone using conservative tracer experiments (NaCl
and Uranin) in regolith and measuring discharge in the bedrock and lateral runoff in the sand layer.
Soil moisture is measured by tensiometers in the unsaturated zone above bedrock.

The first results from tracer tests indicated that the groundwater recharge in bedrock is little depended
on fracture aperture, eventhough fractures with small opening [>1 mm] exhibit less break through

capacity than fracturc with wide opening [20 mm].

Key Words: groundwater flow, groundwater recharge, regolith, tracer test, bedrock, soil moisture.
unsaturated zone
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Karaduvar (Mersin) Kiy1 Akiferindeki Petrol Kirliliginin
ve Yeralti Suyu Fiziksel Ozelliklerinin Karakterizasyonu

Ciineyt Giiler, Can Akabulut ve Mehmet Ali Kurt

Mersin Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii,
33343 Ciftlikkdy, Mersin (E-posta: canakbulut@mersin.edu.tr)

Bu ¢alismada, petrokimya agirlikli sanayi aktivitelerinin (rafineri, depolama ve dolum) yogun oldugu
Mersin-Kazanh arasindaki Karaduvar kiy1 akiferinde gozlenen petrol kirliligi ve kirliligin yeralt suyu
fiziksel ozellikleri lizerindeki etkileri karakterize edilmistir. Eylil 2008’de bélgedeki mevcut sig
kuyulardan segilen toplam 215 kuyuda yerinde (in-situ) c¢esitli fiziksel parametrelere (¢oziinmis
oksijen, pH, Eh, elektrik iletkenlik) ait 6l¢timler yapilmistir. Ayrica bolgeden alinan siirli sayida su
numunesi, yeralti suyuna karistign bilinen ¢esitli petrol tiirevlerinin (BTEX) tespiti i¢in GC-MS
yontemiyle analiz edilmistir. Elde edilen sonuglar, bir Cografi Bilgi Sistemi yazilimi ile olusturulan
dagihm haritalarindan yararlanilarak yorumlanmustir. Petrol kirliliginin yogun olarak gozlendigi
bolgelerdeki ¢oziinmils oksijen konsantrasyonlar 0,48-2,38 mg/L. ve pH degerleri ise 6.87-7,6
arahiginda degismektedir. Akiferin kirlilikten etkilenmeyen kesimleriyle karsilastinldiginda, kirlenmis
bolgelerdeki ¢oziinmiis oksijen ve pH degerlerinin daha dusiik degerler sergiledigi gozlenmistir.
Ayrica ¢alisma alaninin genelinde gozlenen negatif redoks potansiyeli (Eh) degerlerinin genellikle
kirliligin ve digiik ¢ozinmils oksijen konsantrasyonlarinin goézlendigi kesimlerde yogunlastigi
soylenebilir. Elde edilen sonuglar, akiferin kirlenen kesimlerinde anaerobik kosullarin varligini isaret
etmekte ve fiziksel parametrelere ait degerlerin akiferde gergeklesen ¢esitli  indirgenme
tepkimelerinden etkilendigini gostermektedir.

Anahtar Sézciikler: petrol kirliligi, yeralti suyu, fiziksel parametre, redoks tepkimesi, Karaduvar.
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Characterization of Petroleum Pollution and Ground Water Physical
Properties in the Karaduvar (Mersin) Coastal Aquifer

Ciineyt Giler, Can Akabulut & Mchmet Ali Kurt

Mersin Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii, Ciftlikkoy,
TR-33343 Mersin, Tiirkiye (E-mail: canakbulut@mersin. edu.tr)

In this study, petroleum hydrocarbon pollution and its effects on the ground water physical properties
were  characterized in  Karaduvar coastal aquifer (located between Mersin-Kazanli) where
petrochemical industrial activities (e.g., refinery, storage and filling) are very intense. In September
2008, values of various physical parameters (dissolved oxygen, pH, Eh, electrical conductance) were
measured in-situ in a total of 215 wells that were selected from available shallow wells in the arca.
Furthermore, a limited number of ground water samples taken from the area were analyzed by GC-MS
method for various petroleum hydrocarbon derivatives (e.g., BTEX) that were known to occur in the
polluted parts of the aquifer. Results obtained by this study were interpreted using spatial distribution
maps of cach parameter created utilizing Geographic Information System software. In highly
contaminated parts of the arca dissolved oxygen concentrations range between 0.48-2.38 mg/L. and
pH values between 6.87-7.6. In comparison to pollution-free parts of the aquifer, in contaminated
parts dissolved oxygen and pH generally display lower values. Furthermore, negative redox potatial
values (Eh) are generally observed throughout the study arca and lower Eh values are mostly restricted
to polluted the parts of the aquifer where low dissolved oxygen concentrations occur. Results obtained
from this study suggest the presence of anaerobic conditions in polluted parts of the aquifer and values
of physical parameters greatly affected by various redox reactions occurring in the aquifer.

Key Words: petroleum pollution, ground water, physical parameter, redox reaction, Karaduvar
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Giimiishacikdoy (Amasya) Akiferi’nin Yeraltisuyu Akim Modeli
Arzu Firat Ersoy ve Fatma Giltekin

I - - . AL ) R .. .. . few s ey e .. -
Karadeniz Teknik Universitesi, Jeoloji Miihendisligi Boliimii, 61080 Trabzon
(E-posta: arzufirat@gmail.com)

Bu ¢alismada, yeraltisuyu kullaniminin giin gegtikge arttigi ve buna bagh olarak yeraltisuyu seviyesi
degerlerinin son 15--20 yil i¢inde ortalama 20-25 m. azaldig1 Giimishacikdy (Amasya) Akiferi’ne ait
yeraltisuyu akim modeli gelistirilmistir. Toplam 1060.44 km®™lik drenaj alanma sahip havzada
Gumiishacikoy Akiferi 300.225 km™lik bir alanda yayilim gostermektedir.

Gimushacikoy Akiferi’nde yeraltisuyu tastyan birimler, Kuvaterner yash aliivyon ile Pliyosen yash
Sogiitli Formasyonu’dur. Yeraltisuyu akim yoniniin batidan doguya dogru oldugu akiferde beslenme,
Geg¢ Eosen yash volkano-tortul kayaglardan ve Geg¢ Jura-Erken Kretase yash kiregtaslarindan
gergeklesmektedir. Ovada bosalim ise sondaj kuyulari ile meydana gelmektedir.

Giuimughacikoy Akiferi’ne ait yeraltisuyu akim modelinin olusturulmasi kapsaminda akiferin jeolojik
ve hidrojeolojik ozellikleri belirlenmis ve akifere ait bu parametreler veri tabanlart seklinde
hazirlanmistir. Daha sonra bu veri tabanlart ArcGIS 8.3 Cografi Bilgi Sistemleri programinda sayisal
hale getirilmistir. Sayisal olarak tanimlanan veriler ArgusONE CBS programinda degerlendirilerek
akifere ait yeralusuyu akim modeli olusturulmustur.

Model stiresi 19652005 yillart arasini kapsamaktadir. Modelde tiger aylik toplam 164 stres periyodu
bulunmaktadir. Gimiishacikdy Akiferi’nde hesaplanan degisik yillara ait hidrolik yik verilerine gore,
<zaman igerisinde kuyulardan ¢ekimin artmasia baglh olarak hidrolik ytklerin ovanin dogusuna dogru
algaldigr belirlenmigtir. Hidrolik yiik degerleri kullanilarak MODFLOWP programinda modelin
kalibrasyonu yapilmistir. Gozlenen ve hesaplanan hidrolik yiikk degerleri arasinda iyi bir uyum elde
edilmesi akifere ait gelistirilen kavramsal modelin yeraltisuyu sistemini iyi bir sckilde temsil ettigi
anlamin tasimaktadir. Gtimiishacikdy Akiferi’ne ait yeralusuyu akim modelinin sonuglarna gore,
gelecekte akiferden c¢ekilecek su miktarinin artmasi durumunda yeraltisuyu seviyeleri daha da
alg¢alacaktir. Bunu onlemek i¢in yeralusuyu kullaniominin yeniden diizenlenmesi ve akiferdeki
kontrolsiiz ¢cekimlerin 6niine gegilmesi gerekmektedir.

Anahtar Sozciikler: Gumishacikoy akiferi, hidrojeoloji, yeraltisuyu akim modeli, modflow, argus
one
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Groundwater Flow Model of Giimiishacikdy (Amasya) Aquifer

Arzu Firat Ersoy & Fatma Giiltekin

" Karadeniz Teknik Universitesi, Jeoloji Miihendisligi Boliimii, TR 61080 Trabzon, Tiirkive
(E-mail: arzufirat@gmail.com)

[n this study, groundwater flow model was performed for Giimiishacikoy Aquifer, where groundwater
levels decrease due to excessive groundwater exploitation in average of 20--25 m for the last two
decades. Glimiishacikoy Plain covers an area of 300.225 km” where total drainage arca cxtends over to
an arca of 1060.44 km”.

Groundwater bearing units in Giimiishacikdy Plain are the Quaternary alluvium and Pliocene Sogiitli
formation. Recharge, where groundwater flow direction is from west to the east, are composed of Late
Eocene volcano-sedimentary rocks and Late Jurassic-Early Cretaceous aged limestone. Discharge in
the basin occurs by pumping wells.

Durmng the construction of groundwater flow model of the basin, geological, hydrogeological
properties were defined, data sets of these parameters arranged. These data sets were digitized on
ArcGIS 8.3 software and interpreted on ArgusONE program and groundwater flow model was
evaluated.

The model period includes 1965-2005. There were 164 stress period for three months in the model.
According to the hydraulic head values the different years in Giimtishacikoy Plain, piezometric levels
decreased in the east of the plain resulting from over pumping rate from the wells. Model was
calibrated by means of MODFLOWP program by using the hydraulic heads. Since the estimated and
calculated values were in agreement, conceptual model of the aquifer represented successtully the
groundwater {low system. According to the results of the groundwater {low model, groundwater levels
will decrease in the future when groundwater exploitation increases from the aquifer. To prevent this,
groundwater usage should be regulated, and uncontrolled groundwater use must be terminated.

Key Words: Giimiishacikoy aquifer, hydrogeology, groundwater flow model, modflow, argus one
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KB Bulgaristan’da Yeraltisuyu Akiminin Genel Ozellikleri

Tanya Vasileva

Geological Institute of the Bulgarian Academy of Sciences, 24 Acad. G. Bonchev Str.,
1113 Sofia, Bulgaria (E-posta: tanyav@geology.bas.bg)

KB Bulgaristan’da, Ogosta nehrinin batisinda bulunan ¢alisma alami, Tuna Nehrinin kollari olan 7
. . 2

akarsu havzasim kapsamaktadir. Caligma alanmin toplam yiizolgimi 3790 km® olup, akarsu

akimlariin dnemli bir kismi akisyukart daglik kesimlerden kaynaklamaktadir.

Akimlarin diisiik oldugu donemlerde akarsu akimlan yeraltisuyu bosalimlan veya yeralisuyu katkili
olarak ger¢eklesmektedir. Diisiik akimlar genellikle yaz sonu veya giiz baslarinda gozlenmektedir.
Nadiren (yumusak gecen kis mevsimlerinde) Ocak ve Subat aylarinda da dusiik akimlara
rastlanabilmektedir.

Yeraltisulart, caligma alaninda diizensiz bir dagilima sahiptir. Neojen—Kuvaterner yash tutturulmamis
¢okeller, tanclerarasi1 gozeneklilige sahip bir akifer olusturmaktadir. Lom ve Archar havzalarinin
yukar kesimlerinde yiizeylenen kayaglar catlakli-karstik akiferler olustururlar. Karstik ve gatlakl
kayak akiferleri, ¢alisma alanindaki yeraltisular potansiyelinin énemli bir kismin olugturmaktadirlar.
Yeraltisuyu bosalimlari, havza i¢i akarsulara dogru meydana gelmekte olup alanm en diisiik kotlarinda
Tuna nehrine dogru meydana gelmektedir.

Havzada yeraltisuyu akim miktari, 1961-2004 yillarini kapsayan hidrolojik veriler kullanilarak analiz
edilmistir. Yerlatisuyu beslenme alani ile yiizeysel drenaj alani sinirlarinin ¢akismama olasiligi dikkate
alinmistir. Yeralusuyu besleniminin alansal dagilimi yiizeylenen kayaglarin gecirgenliklerine gore

belirlenmistir. Bu calismada, yeraltisuyu akiminin temel 6zellikleri ele alinmistir.

Anahtar Sézciikler: yeralusuyu kaynaklan, diigiik akim, yeraltisuyu akim tiirti, KB Bulgaristan
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General Characteristics of the Groundwater Flow in NW Bulgaria

Tanya Vasileva

Geological Institute of the Bulgarian Academy of Sciences, 24 Acad. G. Bonchev Sir.,
1113 Sofia, Bulgaria (E-mail: tanyav@geology.bas.bg)

The study area is located in NW Bulgaria, west from the Ogosta River and comprises watersheds of
seven rivers — tributarics of the Danube River. The total area is 3790 km’. The river runoff is
generated mainly in the upper mountain parts of the watersheds.

The river runoff during low flows presents groundwater flow, or groundwater contribution to the river
runoff. Low flows occur mainly in late summer and early autumn. Rarely (only during mild winters)
low flows occur in January or February.

The groundwater resources are unevenly distributed over the study area. Porous groundwater within
the study area is widespread in Neogene—Quaternary unconsolidated deposits. Fissured and karst
groundwater is related to the upper part of the watersheds of Lom and Archar rivers. Karst-fissured
groundwater in carbonate deposits contributes to high groundwater resources. Groundwater discharges
into internal river network, Danube River or the Danube lowlands.

The regularities of the groundwater flow generation were analyzed based on hydrological data (period
1961-2004). It was taken into account that the watershed divide and the groundwater divide may not
coincide. The spatial distribution of the groundwater recharge is governed by permeability of the
outcropping rocks. The main characteristics of the groundwater flow are presented for the study
region.

Key Words: groundwater resources, low flow, module of groundwater flow, NW Bulgaria
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Samran Karst Kaynagimin (Giirpinar-Van) Bazi Hidrojeolojik Ozellikleri

Harun /\ydm!~ Lirkan Di$li‘~ Mchmet likmckqiz. Levent Tescan,
Nevin Aksoy” ve M. Pelin Yalgin®

" Yiiziincii Yil Universitesi., Mithendislik-Mimarlik Fakiiltesi, Cevre Miihendisligi Boliimii,
65080 Van (E-posta. harun@yyu.edu.tr)
" Hacettepe Universitesi, Uluslararast Karst Su Kaynaklart Uygulama ve Arastirma Merkezi (UKAM),
06800 Beytepe, Ankara
Y Devlet Su Isleri XVII. Bolge Miidiirliigii, Jeoteknik ve Yeraltisulart Sube Miidiirliigii, 65040 Van

Strdiirtilebilir su kaynaklart yonetimi, kaynaklarin bagl oldugu hidrojeolojik sistemlerin dogru bir
sckilde kavramsallastirilmasini gercktirmektedir. Bir hidrojeolojik sistemin kavramsal modelinin
olusturulmasi, sistemin anlasilmasinin yani sira, dogal veya yapay dis etkilere kars: tepkilerinin alansal
ve zamansal boyutlarda kestirilmesine olanak verir. Sunulan ¢alisma Van Golu Kapali Havzasi GD’da
yer alan Samran karst kaynagmn fiziksel, kimyasal ve dinamik 6zelliklerinin; ‘hidrojeolojik
kavramsal model’ ¢er¢evesinde 6n degerlendirilmesini kapsamaktadir. Paleozoyik—~Mesozoyik yash
Bitlis Masifi’ne ait mermerlerden bosalan Samran kaynagi, bolgede yer alan Van, Edremit, Glrpinar,
Gevas, Cigekli gibi énemli yerlesim birimlerinin igme ve kullanim suyu thtiyacini saglamaktadir.
Samran kaynagima, Subat 2007 tarihinden kurulan vert kaydedici (Data L.ogger) ile saatlik araliklarla
kaynak suyunun T, pH, EC ve DO parametreleri dl¢tilmektedir (Cizelge 1). Kaynagm bagh oldugu
hidrojeolojik sistemin hidrodinamik 6zelliklerinin belirlenmesine yonelik olarak gerceklestirilen
kimyasal analiz sonuglarinin degerlendirilmesi sonucunda, kaynak sularinin ‘Ca-Mg-HCO;™ tipt sular
oldugu belirlenmistir.

Cizelge 1: Samram Kaynagi'nda 6lgiilen bazi parametreler.
Table 1. Measured some parameters at the Samran Spring.

n: 17595 pH T (°C) ECA( S/cm) ECys( S/cm) DO(%)
Min 627 1017 46400 647.37 3691
Max 7.34 10.61 685.00 944.63 66.37
Ort 6.76 10.37 593.60 823.74 43.29
SD 0.14 0.11 22.25 27.6 6.57
CVv 2.02 1.06 3.75 33 15.19

Ort: ortalama, Min: en »dit'l\si'lk. Max: en yi’]ksék, SD: standart sdpmé; CV: degisim katsayist (%), l,iC,\: arazide
olgiilen elektriksel iletkenlik, EC,4; 25 °C i¢in hesaplanan elektriksel iletkenlik.

Subat 2007 - Ocak 2009 tarihleri arasinda Samran Kaynagi'nin, ortalama, en distik ve en yiiksek
bosalim degerleri sirasi ile 4.596, 3.578 ve 6.433 m’/s olarak olgiilmustiir. Samran kaynag kaptaj
alanindan yerlesim birimlerine, ortalama 1.975 m’/s su alindigi belirlenmistir. Samran kaynaginm
¢ekilme doneminin, Temmuz 2007 — Mart 2008 tarihleri arasinda kalan yaklasik 242 giin siiresince
gergeklestigi gézlenmistir. Kaynak ¢ekilme analizi sonucunda, kaynak bosaliminin 0.00214 giin”
kaynak azalma katsayisi ile temsil edildigi belirlenmistir. Samran kaynagi karst akiferinin; kaynak
gerisindeki aktif depolama hacmi 242.61x10° m’ olarak hesaplanmistir. Ayrica, ¢ekilme dénemi
siiresince (242 giin) bosalan su miktari 98.07x10° m® olarak hesaplanmistir. Azalma katsayisi, karst
akiferinde yeraltisuyunun; kirik-gatlak sistemleri boyunca hareket ettigini, hidrolik iletkenlik ve
iletimlilik katsayilarinin diistik ve depolama katsayisinin yiiksck oldugu ortamlart isaret etmektedir.
Samran kaynagmin, hidrojeokimyasal yapisi, akim hidrografi ve yapilan hesaplamalar, karst
akiferinde beslenme ve bosalimin diizenli oldugunu gostermektedir. Degerlendirmeler, Samran karst
kaynagmin giivenli bir su kaynag oldugunu isaret etmektedir.

Anahtar Sozciikler: Giirpmar-Van, hidrodinamik, hidrojeoloji, karst, kaynak ¢ekilme analizi, Samran
kaynagi
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* Deviet Su Isleri XVII. Bélge Miidiirliigii, Jeoteknik ve Yeraltisular: Sube Miidiirliigii,
TR-65040 Van, Tiirkiye

Sustainable management of water resources requires primarily a thorough conceptualisation of the
hydrogeological system. Conceptual model of a hydrogeological system provide a tool not only to
understand the hydrodynamic behavior of the system but also the spatial and temporal responses of the
system against a natural or man-made stress on the system. This paper aims at evaluation of physical
and dynamic properties based on a proposed “conceptual hydrogeological model” of Samran karst
springs that arc located at the southeastern part of Closed Basin of Lake Van. Samran springs
discharge from an aquifer that consists of Palcozoic Mesozoic age marble of the Bitlis Massif.
Domestic water for the city of Van and some important townships such as Edremit, Giirpinar. Gevas,
Gigekli is supplied from this spring in the region. Parameters like T, pH, EC and DO in the spring
water are measured on hourly basis by a Data Logger installed at the Samran Spring since February
2007 (Table 1). Chamical analyses that were done to understand better the hydrodynamics of the
system suggested that the spring water is of *Ca-Mg-HCO;” type.

During the study period (Fabruary 2007 - January 2009): mean, minimum and maximum discharges
of Samran spring were recorded as 4.697, 3.599 and 6.455 m’/s, respectively. Approximately 1.975
m’/s of the spring water is taken for domestic use. The recession period of Samran spring was
observed approximately 242 day between July 2007 and March 2008. The spring recession coefficient
was calculated as 0.00214 day'. The total volume of water at the karst aquifer of Samran spring is
calculated as 242.61x10° m’. Also the volumes of discharging water during the recession period (242
day) at karst aquifer are calculated as 98.07x10° m®. The recession coefficient indicates that ground
water flow occurs in a fractured system that has low coefficients of hydraulic conductivity and
transmissibility and high coefficient of storage. Hydrogeochemical properties, hydrograph and
calculations belong to Samran spring shows that recharge and discharge arc regular. All of the
evaluations signed that Samran karst spring is a reliable water resources.

Key Words: Giirpinar-Van, hydrodynamic, hydrogeology, karst, spring recession analysis, Samran
spring
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Ninevah Bolgesi (Kuzey Irak) ve Yakin Dolayinda Bulunan Bazi Kaynak
ve Kuyu Sularimin Kimyasal Bilesimlerinin Onemi ve Degisimi

Salim M. Aldabbagh, Auday M. Alrawas ve Mohammed A. Al-Hajj

Earth Science Department, Collage of Science, The university of Mosul, Irag
(E-posta: MALHAJ2006(@yahoo.com)

Yeraltisuyunun kimyasal analizleri, su kaynaklarinin incelenmesi ve WHO standartlarina uygunlugu
acisindan degerlendirilmesinde onmeli bir ara¢ olarak kabul edilmektedir. Yeraltisuyunda ¢ozinmis
halde bulunan maddelerin ¢esitli kokenleri meveuttur. Yeraltsuyunda bulunan kimyasal bilesenlerin
en 6nemli kaynagi olarak bilinen su-kayag etkilesimi bu ¢alismanim ana konusunu olusturmaktadir.

Calisma alam, duraysiz Nobia-Arap platformunun cteklerinin bir kismini olusturmaktadir. Dogu-bati
uzanmimb Toros kusagr ile kuzeybati-giineydogu uzanimh Zagros kusagi. alanmn en 6nemli cografik
yapilarmi olusturmaktadir. Aqra, Bekhair, Bashiqa, Najma, and Sadid gibi antiklinal yapilar bu
calisma ile ilintili olanlaridir. Alanda yiizeylenen litolojik (kirmtili ve kinntili olmayan) birimler farkl
stratigrafik diizeylere aittir. Bu birimler, Aqra formasyonuna ait dolomitik kiregtasi (Ust Kretase),
Kolosh formasyonuna ait siyah seyl-kumtasi (Orta Paleosen), Gerclis formasyonuna ait kirmizi renkhi
seyl, kumtasi, kiltasi katmanlari (Orta Eosen), Pila Spi formasyonuna ait dolomit ve dolomitik
kirectasi (Orta-Geg Eosen), Fatha formasyonuna ait kiregtasi, evaporit ve kirmtili ardalanmasi (Orta
Miyosen) ve Injana formasyonuna (Geg Miyosen) ait kinntil kayaglardan olugmaktadir.

IFatha formasyonuna ait ¢oziiniirligti daha yiiksek olan kayaglar (evaporitler), ¢aliyma alanindaki
yeraltisuyu kalitesini énemli oranda ctkilemektedir. Bu durum, Musul kentine 180 km uzakhikta IFatha
formasyonunun yiizeylendigi alanda ve Ninevah bolgesinde, yiiksck mineral i¢erikh ve gazhi (H:S.
CO, CO,) sicak ve soguksu kaynak sulan ile silfat igerigi yiksek kuyu sularinda agikea
goriilmektedir.

Fatha formasyonunda olusan Mishraq sedimanter kiikiirt cevheri ¢alisma alani siirlart igerisinde yer
almaktadir. 2008 yili yaz doneminde, 9 kaynak ve ii¢ kuyu olmak tizere toplam 12 yeraltisuyu ornegi
toplanmustir.  Orneklemeler ti¢ farkl alanda gergeklestirilmistir: (1) BeKhair antiklinalinin kuzey ve
giiney kanatlarinda (Musul kentinin 100 km kuzeyi) 6 kaynak ve bir kuyudan su o6mekleri
toplanmustir. Orneklenen  kaynaklar farkh  stratigrafik  diizeylerden bosalmaktadirlar  (Shiranish;
Shiranish/Kolosh; Kolosh: Kolosh/Gercus: Gereus ve Pila Spi kayalarindan). Orneklenen kuyu Kolosh
formasyonunda agilmistir. (2) Bashiqa antiklinalinin (Musul kenitinin 30 km dogusu) gilincy kanadinda
acilan iki kuyudan (250 m ve 85 m derinlikte) su drnekleri toplanmistir. (3) Aqra antiklinalinden
(Musul kentinin 150 km kuzeydogusu) Abdulazize ge¢idi mevkiinde bosalan bir kaynak ve Shigrat
kenti yakinlarinda (Musul kenti 70 km giineyi) Dicle nehri kiyisinda yiizeylenen kumtasindan bosalan
bir kaynaktan da 6rnekler alinmistir.

Ornek alimi, genel 6rnekleme kurallarina uygun bir sekilde gergeklestirilmistir. EC ve pH degerlern
srncklemeden kisa bir sure sonar yapilmistir. TDS, buharlasma kalimtisindan hesaplanmistir. Ca’’ ve
Mg standart EDTA titrasyonu ile analiz cdilmistir. Na' ve K ise alev fotometresi ile analiz
cdilmistir. HCO,, HCI titrasyonu ile belirlenirken S04 spektrofotometrik olarak analiz edilmistir.
Kloriir standart AgNO; titrasyonu ile belirlenmistir. Analiz sonuglar, CI', HCOs SO, Ca”’ Mg .
Na , K , TH , pH ve EC degerlerinde genis aralikta bir degiskenlik oldugunu gostermistir. Analiz
sonuglari istatistiksel olarak degerlendirilmis ve uygun diyagramlar kullanilarak yorumlanmustir.
Genel olarak, incelenen drmekler, yerel jeolojiye bagh olmakla birlikte siilfath sular sinifindadirlar.

Anahtar Sézciikler: kiviimli kusak akiferi, su-kayag etkilesimi, su kalitesi, su kimyasi, yeraltisuyu
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The Significance and Variation in Chemical Composition of Selected Springs
and Well Waters at Ninevah District and Adjacent Area, Northern Iraq

Salim M. Aldabbagh, Auday M. Alrawas & Mohammed A. Al-Hajj

Earth Science Department, Collage of Science The university of Mosul, Irag
(E-mail : MALHAJ2006@yahoo.com)

Chemical analysis of ground water is considered as one of essential tools in the assessment of water
resources and insurance of WHO specification. Soluble load of ground water is derived from different
sources. Water - rock interaction is considered as the major source of chemical constituents of eround
water and represents the backbone of the present study.

The arca of study is part of the foothill zone of the unstable shelf of the Nobian - Arabian platform. It
18 featured by the presence of major geological structures with cast-west trend (Taurus belt) and
northwest — southeast trend (Zagros belt). The relevant anticlines to the present study arc those of
Aqra, Bekhair, Bashiga, Najma, and Sadid. The exposed rocks are of different lithology (clastic and
non clastic sediments) belong to different stratigraphic level. They are dolomitic limestone of Agra
Formation (Upper Cretaceous), dark shale sandstone of Kolosh Formation (Middle Paleocene), red
bed of shale sandstone claystone of Gercus Formation (Middle Eocene), dolomites and dolomitic
limestone of Pila Spi Formation (Middle-Late Focene). sediment cycle of limestone, cvaporite and
clastics of Fatha Formation (Middle Miocene) and clastic rocks of Injana IFormation (l.ate Miocene).

The more soluble rocks (evaporites) of Fatha Formation affect to a great extent the chemistry of
ground water at the studied area. This is evident by the presence of hot and cold mineralized springs
with dissolved gasses (H,S, CO, CO,) and sulfate dominated ground water well at Ninevah district and
down to Fatha Formation area located at about 180 km. south of Mosul city. It 1s worth to mention
here that the Fatha Formation hosts the well known sedimentary sulfur of Mishraq field at the studied
arca. During summer 2008, a total of twelve ground water samples were collected from 9 natural
springs and 3 dugged well. Sample sites are located at three main area: (1) BeKhair anticline (100 km
to the north of Mosul city) where 6 springs and one well water samples were collected at the northern
and southern limbs as well as at the anticline plunges. Spring water flows at different stratigraphic
levels (Shiranish; Shiranish/Kolosh; Kolosh; Kolosh/Gercus: Gercus and Pila Spi rocks) in addition to
one sample from pumping well dugged at Kolosh rocks. (2) Bashiqa anticline (30 km cast of Mosul
city) where water samples were collected from two dugged well (250 m and 85 m depth respectively)
at the southern limb. (3) Miscellancous samples including one sample from spring at Aqra anticline
(150 km northeast Mosul city) within Abdullazize passage. One spring samples within Shirgat city (70
km south Mosul) where water flow from sandstone rock exposed at the Tigris River bank.

Sample collection was carried out according to the usual procedure of water sampling. Measurement
of EC and pH were done shortly after sample collection. TDS was estimated by weighing the residue
left on evaporation. Ca™> and Mg™? were determined by titration with EDTA standard. Na" and K
were measured by flame photometry. Titration with HCI was used for HCOs determination. Chloride
was determined by standard AgNO3 titration. Spectrophotometeric technique was used for SO~
determination. Analytical results show great deal of variation in CI', HCO5, SO,*, Ca™, Mg " Na
K", TH , pH and EC . Such variable analytical results were subjected to statistical treatments and later
presented on suitable diagrams. In general, the studied samples belong to sulfate type of water with
few exceptions related to local geology

Key Words: folded zone aquifer, ground water, water chemistry, water rock interaction, water quality
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Dikili (izmir) Termal Kaynaklarmin Hidrojeokimyasal Incelenmesi
Tugbanur Ozen, Giiltekin Tarcan ve Unsal Gemici

Dokuz Eyliil Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii,
Tnaztepe Kampusii, 35160 Buca, lzmir (E-posta: tugbanur.ozen@ogr.deu.edu.tr )

inceleme alani Izmir Ili’nin kuzeyinde yer alan Dikili jeotermal alanlarini kapsamaktadir. Caligma
alaninda yer alan termal kaynaklar bulunduklar yere gore baslica; (1) Dikili-Camur Kaphcasi, (2)
Kaynarca Ihcasi, (3) Bademli Kaplicasi, (4) Coban Ilicasi, (5) Kocaoba llicasi, (6) Nebiler Kaphcasi,
olarak siniflanabilir. Bu ¢alismada, s6z konusu sahalardaki termal kaynaklara ait kimyasal ve izotopik
veriler 1s1¢inda hidrojeokimyasal 6zellikleri belirlenmis ve termal sularin sahip olduklari eser
clementler de dikkate alinarak ¢evresel etkileri degerlendirilmistir.

Dikili jeotermal alanlarinda en yash jeolojik birim Permiyen yash Camoba ve Kinik formasyonlandir.
Bunun {izerinde yer alan jeolojik birimler sirasiyla Paleosen Kozak granodiyoriti, Tersiyer Yuntdag
volkanitleri 1 ve Demirtas piroklastikleri, Orta-Ust Miyosen Yuntdag volkanitleri I ve Il ve
Pleyistosen yashi Dededag bazaltlaridir. Tiim birimlerin {izerine uyumsuz olarak altivyonlar gelir.
Bolgede genis yayilim sunan Yuntdag volkanitleri jeotermal alanlardaki termal sularmn biiyiik bir
¢ogunlugunun hazne kayasini olustururlar. Bu alanlarda ¢ogunlukla 6rtii kaya 6zelliginde kaya birimi
yoktur ancak Demirtas piroklastikleri ve Yuntdag volkanitlerinin i¢inde olusan ayrisma killeri yer yer
ortl kaya ozelligindedirler.

Inceleme alanindaki termal kaynaklarm sicakliklar1 31-100 °C, toplam debileri yaklagik 200L/s’dir.
Dikili jeotermal alanlar igerisinde bulunan Kaynarca Jeotermal Alani 130 °C akifer sicakhigr ile Ege
Bolgesi’nde bulunan énemli jeotermal alanlardan biridir. Termal sular genellikle Na-HCO;-SO4 ve
kismen Na-Ca-HCO;-SO,4 hidrokimyasal fasiyes tipindedir. Dikili-Bademli termal kaynaklan deniz
suyu ile olan iligkisi nedeniyle diger termal sulardan farkli olup, Na-CI hidrokimyasal fasiyesindedir.
Jeotermal alanlardaki termal sularin 8'"0O ve 2H igerikleri sularin meteorik kokenli ya da denizel
beslenmeli olduklarini géstermektedir. Kaynarca jeotermal alanindaki termal kaynaklarin 0-5 trityum
birimi arasinda olan trityum degerleri ve 8'*O zenginlesmesi, termal sularin yeraltinda kahs siirelerinin
uzun ve en az 50 yillik bir ¢evrime sahip oldugunu gostermektedir. Dikili termal kaynaklari yagis
sularmin kink ve gatlaklardan yeraltina siiziilerek derinlerde 1sinmast ve tektonik hatlan izleyerek
termal su olarak yiizeye ¢ikmasi seklinde agiklanabilen ‘devirli sistem’ niteligindedirler.

Calisma alamindaki termal kaynaklarin igme ve sulamaya uygunluklart ulusal ve uluslararasi icme ve
kullanma suyu standartlarina gore incelenmistir. Alandaki termal sular As, B, Fe igeriklerine gore
¢ogunlukla igilmesi ve sulama amagh kullamilmasi uygun olmayan sulardir. Termal sular, gerek
yiiksek eser element igeriklerinin olusturacagi c¢evresel etkiler nedeniyle, gerekse iretim sirasinda
karbonat mincrallerinin (kalsit, aragonit, dolomit) olusturdugu kabuklagma sorunu nedeniyle kullanim
sonrasinda akifere geri basilmalidir.

Anahtar Sozciikler: hidrojeokimya, izotop jeokimyasi, jeotermometre, mineral doygunluklari, eser
clement, su-kayag etkilesimi, Dikili
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Hydrogeochemical Studies of the Dikili (Izmir) Thermal Springs

Tugbanur Ozen, Giltekin Tarcan & Unsal Gemici

Dokuz Evliil Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Bélimii,
Tnaztepe Kampusii, Buca, TR-35160 Izmir, Tiirkive (E-mail: tughanur.ozen(@ogr.deu. edu.tr)

The study arca contains Dikili geothermal ficlds, which are located in northern part of [zmir Province.
Thermal springs in the study arca may be divided into six main groups: (1) Dikili-Camur spa, (2)
Kaynarca spa, (3) Bademli spa, (4) Coban spa, (5) Kocaoba spa, (6) Nebiler spa. In this study,
hydrochemical characteristics of thermal springs in these ficlds have been determined by chemical and
isotopic data and their environmental impacts have been assessed by taking into account of their trace
clement contents.

The oldest geological units in Dikili geothermal ficlds are the Permian aged Camoba and Kinik
formations. These formations are overlain by Palcocene Kozak granodiorite, Tertiary Yuntdag
volcanics I, Middle-Upper Pleistocene Yuntdag volcanics 11 and 111 and Pleistocene Dededag basalts,
respectively. Quaternary alluvium covers discordantly all units. The widespread Yuntdag volcaincs in
the region form the aquifer of the thermal waters. There is no rock unit in the form of cap rock in these
ficlds but Demirtas pyroclastics and alterated clays of Yuntdag volcanics are the cap rocks of the
geothermal systems.

Temperatures of thermal springs in the study area change between 30-100 °C. These waters have
200L/s of total discharge. Kaynarca geothermal field is one of the most important geothermal fields in
the Acgean Region as it has a temperature of about 130 °C. The thermal waters are generally of Na-
HCO3-SO4 and Na-Ca-HCO;-SO, type. Dikili Bademli thermal springs of Na-Cl hydrochemical facies
are different from other thermal waters due to the sca water mixing. §'°O and 8D contents of thermal
waters in the study area suggest that thermal waters are of mecteoric origin with some sca water
contribution. Kaynarca Thermal springs have 0-5 TU tritium content and the 8'°O enrichment shows
that these waters have a transit time longer than 50 years which indicates a long circulation at the
subsurface. All the thermal waters in the area are qualified as cyclic geothermal system and it was
concluded that the meteoric waters penetrate through the faults and fractures, are heated in host rocks,
and move up to the surface along the tectonic lines.

Utilization appropriateness to drinking and irrigation properties of the thermal waters in the study is
assessed by the national and international standards. These show that these waters cannot be utilized as
drinking and irrigation purposes due to the high As, Fe and B contents. Thermal waters should be re-
injected to the aquifer after utilization owing to both adverse effects of high trace element contents to
the environment and also scaling problems leaded to carbonate minerals (calcite, aragonite and
dolomite) during extraction.

Key Words: hydrogeochemistry, isotope geochemistry, geothermometer, mineral saturations. trace
elements, water-rock interaction, Dikili
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Kazdaglar’’min Kuzeybatisindaki Su Kaynaklar ve
Bunlar Etkileyen Cevresel Faktorler (Canakkale-Tiirkiye)

1 )
Alper Baba' ve Orhan Giindiiz
"Canakkale Onsekiz Mart Universitesi, Jeoloji Miihendisligi Boliimii, Terzioglu Kampusii,

17020 Canakkale (I-posta: alperbabalwcomu.edu.ir)
" Dokuz Eviiil Universitesi, Cevre Mithendisligi Boliimii, Tinaztepe Kampusii. 35160 Buca. [zmir

Kazdaglar'min  kuzeybati  bélgelerini  kapsayan inceleme alam, ge¢ FEosen’den baslayarak
Pliyo-Kuvaterner’e kadar gesitli donemlerde etkin olan volkanizmalarin trtinit volkanoklastiklerle
birlikte ¢okelmis denizel, lagiiner ve gélsel kirmtili kayaglari igermektedir. Bu nedenle bolgede
sedimanter ve hidrotermal kaynakli ¢esitli maden yataklart bulunmakta ve ckonomik olarak
degerlendirilmektedir. Bu galisma kapsaminda yeraltisularinin gevresel izotop igerikleri ve fiziksel
ozellikleri birlikte degerlendirilerck Kazdaglar’nin kuzeybatisinda bulunan soguk su kaynaklarinin
birbirleri ile iliskileri arastirtlmistir. Cevresel izotoplarla yapilan analizler sonucu soguk su
kaynaklarinin beslenme kotlar1 ve yeraltinda kahis siirelerinin farkh oldugu ortaya konulmustur. Su
kaynaklarmin jeolojik yaptya bagh olarak farkli 6zellikler gosterdigi tespit edilmistir. Altere olan
zonlarda gelen kaynak sularinda aliiminyum (Al) degerleri i¢gme suyu igin énerilen limit degerlerini
(0.2 ppm) olduk¢a asmistir. Bélgede ¢ogunlukla agik isletme olarak faaliyet gosterilen kii¢lik ve orta
6lcekli komiir sahalariin higbir rehabilitasyon énlemi ahnmadan terk edilmesi neticesinde yiizeysel
drenaj ve yeraltisuyu sizmasi sonucu iri ufaklh géller olusmustur. S6z konusu goller zaman icerisinde
pirit oksidasyonuna bagh olarak asidik maden géllerine dontusmiislerdir. Yiksek asidite (dusiik pH:
ortalama 2.83) ve yiiksek derisimlerde ¢oziinmis metalleri (6rnegin Al= 211 ppm, Fe= 528 ppm)
iceren bu goller bolgedeki su kaynaklarim etkilemektedir.

Anahtar Sozciikler: Kazdaglar, madencilik, asidik goller, pirit oksidasyonu, su kaynaklar
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Environmental Factors That Influence the Water Resources
of Northwestern Ida Mountains (Canakkale-Turkey)

Alper Baba' & Orhan Giindiiz’

"Canakkale Onsekiz Mart Universitesi, Jeoloji Miihendisligi Béliimii, Terzioglu Kampusii,
TR—~17020 Canakkale, Turkey (E-mail: alperbaba@comu.edu.tr)
" Dokuz Evliil Universitesi, Cevre Mithendisligi Biliimii, Tinaztepe Kampusii, Buca,
TR-35160 Izmir, Tiirkiye

The study area that covers the northwestern slopes of Ida Mountains contains marine, lagoon and lake
sediments deposited with volcanoclastics that produced as a result of the volcanism which was
effective in various periods from the late Eocene to Plio-Quaternary. the region has several
sedimentary and hydrothermal mineral deposits, which have en economic importance and already
being mined. . Within the scope of this study, the environmental isotopic and physicochemical
characteristics of groundwater samples were jointly assessed and mutual relationships between cold
water resources found in northern west slopes of Ida Mountains were studied. The results of
environmental isotopes revealed that the recharge zones and detention times of cold water resources
were different. The water resources also exhibited distinct characteristics as a result of the interactions
with local geological strata. Spring waters originating from altered formations were shown to contain
clevated levels of aluminum that is higher than the currently effective drinking water quality limit
value (0.2 ppm). In addition, the abandoned small to medium scale open-pit coal mines in the area
were found to be responsible from the formation of several mining lakes that were inundated as a
result surface drainage as well as subsurface infiltration to depression arcas of the open pit. These
lakes were later transformed into acidic mining lakes due to the oxidation of pyrite found in the coal.
With very high acidity levels (pH levels as low as 2-3) and high trace element contents (with
maximum aluminum and iron levels of 211 ppm and 528 ppm), these lakes were found to influence
the quality of local water resources in the area.

Key Words: Ida Mountains, mining, acidic mining lake, pyrite oxidation, water sources

145



Tiirkiye’de Akiferler Uzerindeki Insan Kaynakl Tehditler,
ilgili Mevzuat ve Uygulamadan Kaynaklanan Bazi Sorunlar

Ahmet Apaydin

Devlet Su Isleri, V. Bolge Miidiirliigii, Eskisehir Yolu 8. km, 06520 Ankara
(E-posta: aapaydin(@dsi.gov.tr)

Tirkiye’de yeraltisuyu potansiyeli yoniinden en zengin jeolojik formasyonlar ova ve vadi alitvyonlarn
ile karbonatli akiferlerdir. Ulkemizin yaklasik tgte birinin  karbonath  (¢cogunlukla karstik)
formasyonlarla kaph oldugu bilinmektedir. Ozellikle Toros kusagi, basta olmak tizere Anadolu’nun
birgok bolgesinde kalinligr 5001000 m’ye ulagsan ve gerek bulundugu yore, gerekse daha genis bir
bolge icin 6nemli su potansiyeline sahip kiregtagt akiferleri bulunmaktadir. Kiregtaslarmm yaygin
olmasi ve ¢ogunlukla fay kontrollii genis ova ve vadi alitvyonlarmim bulunmasi tilkemizin kayda deger
yeraltisuyu potansiyeline sahip olmasimi saglamisur. Ozellikle kiregtasi akiferleri dogal haliyle
igmesuyu  kalitesinde su  potansiyeline sahip olup, beslenme alanlart  genellikle yiiksek ve
yerlesimlerden uzak bolgelerde yayilim gosterdiklerinden, hentiz ova ve vadi altivyonlart kadar insan
kaynakl kirlenmeye maruz kalmanmuslardir.

Ulkemizin kurak-yarikurak bélgelerindeki bazi énemli havzalarda ozellikle son 15-20 yil i¢inde
izinsiz ve bilingsiz kullanim nedeniyle yeraltisuyu seviyesi diismiis, kuyu verimlerinde azalmalar
g0zlenmis, bazi alanlarda yeraltisuyu kalitesinde bozulmalar baslamistir. Konya Ovasi basta olmak
tizere bazi bolgelerde bu olumsuzluklar sadece yore insanimin degil, ilke kamuoyunun da giindeminde
ver almaktadir. Ozellikle yazih ve gorsel basin ile sivil toplum orgiitleri bu konu {izerinde énemle
durmuglardir. Bu durum, yeraltisulan tizerindeki tehdidin sadece asin kullanimdan ibaret oldugu
vamlgisina neden olmustur. Oysa iilkemizde akiferler tizerinde asin kullanimdan daha tehlikeli ve
ctkileri  daha tahrip edici  olabilen insan kaynakh baska tehditler de  bulunmaktadir.

Tirkiye’de akiferler tizerindeki baglica insan kaynakl tehditler asiri kullanimla birlikte, kirlilik, akifer
alanlari yerlesime agma ve malzeme ocaklan ile ortadan kaldirma scklindedir. Kirlilik; asirt niifus
artist, tanmsal ilag ve giibre kullanimi, kentlesme ve sanayilesme ile birlikte artmakta ve basta
aliivyonlar olmak tzere bir¢ok bolgede akiferleri olumsuz ctkilemektedir. Yine, ozellikle ovalarin
yapilasmaya acilmasi sonucu akiferlerin iizeri ortiilmekte ve beslenmesine engel olunmaktadir.
Yapilasma, ayni zamanda kirliligi de beraberinde getirmektedir. Akiferler tizerindeki diger etkilere
gore en tehlikeli olan tehdit ise malzeme ocaklardir. Ova ve vadi aliivyonlar1 kum-cakil ocaklari,
kiregtas akiferleri ise tasocaklart ve mermer ocaklari tarafindan kazilarak ortadan kaldirilmaktadir,

Akiferler tizerindeki tehditlere kars: Tiirkiye hukuk sisteminde bazi koruyucu ve simirlayicr hiikiimler
ile cezai yaptinmlar bulunmaktadir. Bunlarin en dnemlisi 167 sayih Yeraltisulari Hakkindaki Kanun
ve Su Kirliligt Kontrolu Yo6netmeligidir. Ancak, mevzuattaki bazi bosluklardan ve uygulamadan
kaynaklanan ciddi sikintilar yasanmaktadir. Bu sorunlarin ortadan kaldirilmasi icin mevzuatin
glincellenmesi ve kurumlar arasi esgiidiimiin giiglendirilmesi gerckmektedir.

Anahtar Sozciikler: akifer, yeraltisuyu, asirt ¢ekim, kirlilik, malzeme ocaklari, mevzuat
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Man Made Threats on Aquifers and Some Problems Caused
by Regulations and Applications in Turkey

Ahmet Apaydin

Devlet Su Isleri, V. Bolge Miidlirliigii, Eskisehir Yolu 8. km, TR-06520 Ankara, Tiirkiye
(E-mail: aapaydin(@dsi.gov.tr)

Plain and valley alluvium deposits and carbonate formations consist the most productive aquifers in
Turkey. Carbonate formations (mostly karstified) covers one third of the country. Large limestone
aquifers which are over 1000 m thick and have an important groundwater potential for local and
regional demands are mainly located in the Taurus Belt and the other regions of Turkey. Existence of
large limestone areas and alluvial deposits particularly located in fault controlled plains and valleys
provide Turkey with a great groundwater potential. Particularly, limestone aquifers have fresh waters’
and because they are located on high regions they are not contaminated as much as alluvial deposits.

Groundwater level declined and well yields were reduced and also water quality spoiled in some large
plains in semi-arid regions of Turkey particularly for the last 15-20 years because of uncontrolled and
excessive consumption. The problem related to water shortage is a part of the nationwide agenda and
not restricted to the region where the problem exists. Particularly the media, press and non-
governmental organizations focused on this issuc and giving a false impression that overexploitation 1s
the unique threat on the groundwater systems. However, there are other man made threats on the
aquifers in Turkey and these threats may be more serious and destructive than overexploitation.
Furthermore, some threats are aimed to remove the aquifer bodies.

The major man made threats on the aquifers in Turkey are overexploitation, contamination,
urbanization and removal by excavations. Contamination increases with the increase of population, the
use of agricultural chemicals and fertilizers, urbanization and industrialization. Also, urbanization and
industrialization particularly on the aquifers in the plains cover the aquifer surface and prevent
recharge of the groundwater. Urbanization also causes contamination. The most dangerous threat is
excavation of the aquifers by quarries and mines. Alluvial aquifers in the plains and valleys are
destructed by sand-gravel quarries and limestone aquifers are removed by stone quarrics and mines.

There are some limitations and conservative statements, and also sanctions in Turkish legislation
against threats on the aquifers. The most important are the Groundwater Law numbered 167 and the
Regulation of Controlling Water Contamination. However, there are some serious problems because
of some unclear statements in regulations and misconceptions in applications. In order to solve these
problems, the regulations must be revised and interrelations between foundations must be
strengthened.

Key Words: aquifer, groundwater, overexploitation, contamination, quarrics, regulations
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21. Yiizyilda istanbul’da Su

Muhterem Demiroglu ve Dilek Inkaya

Istanbul Teknik Universitesi, Maden Fakiiltesi, Jeoloji Mithendistigi Bolimii,
34469 Maslak, Istanbul (E-posta: copuroglum(@itu.edu.tr)

Istanbul, yaklagik 6000 km? yiizol¢iimii ve 2007 rakamlarina gore 12.7 milyon niifusuyla Tiirkiye nin
ve Diinya’nin en kalabalik sehirlerindendir. Sanayi, ticaret, finans, kiltiir ve sanat schri olmasiyla da
ayn éneme sahiptir. Carpik sanayilesme, ¢arpik kentlesmeye bagh olarak artan nufusuyla su ihtiyaci
en ¢ok artan schir konumundadir. Kuruldugundan beri su sorunu devam eden Istanbul’un, son
donemde ise su sikintist niifus baskisinin yam swa kuraklik etkisinden de kaynaklanmaktadir.
2006-2007 doénemi yagis ortalamast 413 mm/yil ile son elli yillik ortalama 718 mm/yil
kiyaslandiginda, ortalama yagislarda son elli yilda yaklasik %40 azalma oldugu anlasiimaktadir.
Yapilan incelemeler sonucunda 2006-2007 doneminin en kurak dénem oldugu ortaya ¢ikmaktadir.
[SKI verilerine gére toplam su ihtiyaci olan 1.957.025 m’ iin %901 7 adet su toplama havzasindan
karsilanmaktadir. Oncelikle havzalarin korunmasi ilgili yasalarda gegmisten giiniimiize yapilan
degisikliklerde, rezervuar alanlarinda yapilan c¢alismalarda, koruma alanlarmmin etkin bir sekilde
korunamadigi agik¢a goriilmektedir. Sorunun krize dontisme olasiligina karsin yetkililer milyonlarca
insanin kaliteli su ihtiyacinin kisa siire sonra artik karsilanamaz duruma gelecegini goriip acil énlemler
almalidir.

Bu ¢ahisma ile Istanbul’un su potansiyeli yeniden degerlendirilmistir. Gegmiste yapilan galismalar,
ongoriiler ve gergeklesme oranlart tartisilmistur. Iklim degisikliginin giinimiizdeki ve yakin gelecekte

beklencen etkileri ve alinmasi gereken 6nlemler tizerinde durulmustur.

Anahtar Soézciikler: Istanbul, iklim degisikligi, kuraklik, su havzasi, su potansiyali, yagis
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Water in Istanbul for the 21st Century

Muhterem Demiroglu & Dilek Inkaya

Istanbul Teknik Universitesi, Maden Fakiiltesi, Jeoloji Miihendisligi Boliimii, Maslak,
TR-34469 Istanbul, Tiirkive (E-mail: copuroglum@itu.edu.tr)

Istanbul, with a surface area of about 6000 km” and a population of 12.7 million pecople in 2007, is one
of the most crowded cities in the Turkey and in the World and it also has great importance as it is
Turkey’s industial, commercial, financial, art and cultur center. It has highest water demand in Turkey
because of the increasing population, uncontrolled industrial development and unplanned urbanization.
Although Istanbul has been suffering from water shortage for long years, the present problem is
related not only to the population increase but also the recent drought. The average precipitation of the
period 20062007 (413 mm/year) is drastically low than the last fifty years average (718 mm/ycar).
Apparently, the period 2006-2007 is the driest period in the last fifty years. Over %90 of the total
water need of Istanbul is currently supplied from seven drinking water reservoirs according to ISKI
data. Obviously, the surface water resources have not been protected efficiently which suggests that
the current regulations are not sufficient or sufficently applied..The problem is growing to a crises od
water shortage. Therefore, authorities must take some urgent actions to prevent any crises in the near
future.

In this presentation the water potential of Istanbul is reconsidered. Previous studies, predictions, and
the extent of realization of estimations are discussed. Impacts of climate changes at present and future

and adaptation options arc described.

Key Words: [stanbul, climate change, drought, water basin, water potential, rain
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Su Kaynaklary Yonetiminde Yaklasimlar

Hiiseyin [JytL1n1’3, Deniz (")zbckm, Giliveng Cclcbi2‘3,
Bulut "l'ormpoglui‘3 ve Bahadir Giiler'”

"Hacettepe Universitesi Hidrojeoloji Miithendisligi, 06532 Beytepe, Ankara
(E-posta: huvtun(wgmail .com)
" Hacettepe Universitesi, Jeoloji Miihendisligi, 06532 bevtepe, Ankara
Y TMMORB Jeoloji Miihendisleri Odasi, JeoGeng, 06410 Kizlay, Ankara

Diinya Su Konseyi tarafindan gergeklestirilen Diinya Su Forumlari, suyu kullanma hakkima “kimin
sahip olacagi™na dair fikir birligi saglamak lzere gergeklestiriien toplantilardir. Aymi amaglarla
besincisi Istanbul’da gerceklestirilecek olan Diinya Su Forumu’ndan sonra, suyla ilgili degisim
stirecinin  zaten hayata gegirilmeye baslanmis oldugu Turkiye’de de, suyun ticarilestirilmesinin
“mesru” temellert atilimis olacaktir,

Diinya Su Konseyi, en yalin haliyle bir insan hakki olan suyun farkli bir bilingle zihinlerde yer etmesi
amaciyla ctki alani olusturmak gibi bir niyetle de hareket etmektedir. Bu amagla ‘yonetisim’,
‘buttinlesik su kaynaklart yonetimi’, ‘6zellestirme’ ve ‘stirdiiriilebilirlik” gibi kavramlan suyla birlikte
kullanma gayreti géstermekte ve yapilan her bir Su Forumu’nda degisik anlamlar yiikleyerek zihinlere
sokmaya calistigi bu kavramlarin igerikleriyle stirekli oynamaktadir.

Biitiinlesik kaynak yonetimi, sularin siyasal-cografi smnirlara degil dogal-cografi smirlara gore
kullanilacak yonetsel birimler eliyle yonetilmesi anlamina gelir. Yonetisim kavrami bugiin Diinya Su
Yonetimin en onemli kavrami haline gelmistir. Bu kavramlar ayni zamanda kiresellesmesinin yonetim
modeli olarak gelismektedir.

Uluslararast su kuruluslart denilince akla ilk énce Diinya Bankast ve Uluslararasi Para Fonu gelir.
Diinya Bankasi, bu gelismeler dogrultusunda, kredi sagladigr tilkelerdeki su ile ilgili alt yap1, tist yap,
kanalizasyon gibi projeler i¢in kamu-6zel scktor isletme modelini dayatmaktadir. Dayatilan bu model
kamunun islevsiz hale getirilerck suyun 6zel sektére devredilmesinin yolunu agmaktadir. Bu model
suyun ticari bir mal gibi degerlendirilmesi gerektigi anlayisi tizerine kuruludur.

Yasamin strdiirilebilmesi i¢in vazgecilmez bir kaynak olan su, bir ticari mal gibi gériilmemelidir. Su
insanlarin 6deme glicti yerine thtiyacina gore dagitilmahdir.

Anahtar Soézciikler: su, Diinya Su Forumu, yonetisim, butinlesik su kaynaklari yonetimi,
ozellestirme, strdiiriilebilirlik
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Approaches on Water Resources Management
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TMMOB Jeoloji Miihendisleri Odas,1 JeoGeng, Kizilay, TR—06410 Ankara, Tiirkiye

World Water Forum is a meeting in which the participants aim to come to an agreement on who will
have the right to use water. After the 5" World Water Forum, sharing the same purpose with the
previous ones, will take place on Istanbul, the legal foundations necessary to prepare appropriate
conditions to achieve the complete commercialization of water will be set in Turkey, where the
transformation process concerning water management applications have already started.

World Water Council (WWC) acts in a manner to distort definition of the water use which could be
purely defined as a human right. To achieve this, WWC tries hard to mention sustainability, integrated
water resources management, governance and such concepts with water use and in every water forum
it also alters and gives other meanings to these concepts that it tries to impose to people.

Integrated water resources management implies that water use should be administrated considering
natural-geographic boundaries instead of state-geographic boundaries. Recently, governance concept
becomes the most important concept for world water management implemented by WWC.

When international organisations concerning water management planning are mentioned, the
prominent World Bank and International Monetary Fund are recognised first. World Bank. in
accordance with its attitude towards the water use, insists on the public-private investment
management for the infrastructure projects in the countries it gives credit. This model based upon the
idea that water should be considered as a commodity.

Water is an indispensable resource for life thus, it must not be treated like a commodity and it should
be distributed by considering human rights and needs.

Key Words: water, World Water Forum, governance, integrated water resource management,
privatization, sustainability
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Karst Yeraltisular1 Yonetiminde Koruma Alanlart Haritalarinin
Olusturulmasmin Onemi, Sivrihisar-Kayakent Ornegi

Muhterem Demiroglu

Istanbul Teknik Universitesi, Maden Fakiiltesi, Jeoloji Miithendisligi Boliimii,
34469 Maslak, Istanbul (E-posta: copuroglum(@itu.edu.tr)

Yeraltisularnt Turkiye’nin yari kurak bolgelerinde ¢ogu zaman tek su kaynagidir. Karst akiferleri de
bityiik depolama kapasiteleri, kolay ve hizli kirlenebilirligi ile su y&netimi agisindan ayr 6neme
sahiptir. Yasalarla belirlenen koruma alanlari, beslenme alanlart olduk¢a biiytik olan karstik
ortamlarda yeterli ve etkili olmamaktadir. Bu anlamda, karstik akiferlerin koruma alanlarinin bolgesel
hidrolojik, jeomorfolojik, jeolojik, hidrojeolojik ozelliklerine bagli olarak ayr ayn belirlenmesi
gerckmektedir.

Bu érnek ¢alisma ile yar kurak iklim 6zelligindeki Kayakent- Sivrihisar karstik kaynaklarmim koruma
alanlari  haritalart  olusturulmustur. Haritalar, CBS destekli ¢oklu oznitelikler yaklasimi ile
hazirlanmistir. Bu yaklasimla oncelikle yeraltisularinin kirlenmeye karsi zayif alanlarin olusmasinda
etken temel nitelikler gruplandirilmistir. Ana parametreler akifer sistemi ile ilgilidir (jeoloji, karstik
sistemin gelisimi, koruyucu ortii, yeraltisuyu derinligi). 2. grup ise sistem disindan etkilerdir (egim,
drenaj yogunlugu, net beslenim, arazi kullanimi). Bu parametrelerin ayri ayri haritalart olugturulmus,
GBS mesafe bulma, tekrar simflandirma, agirhkli etki katsayilarim dikkate alarak veri setlerini
birlestirme fonksiyonlari ile yeniden tiretilmistir. Agirlikli etki katsayilar ile garpilarak kirlenmeye
karsi risk degerleri belirlenmis ve son olarak kirlenmeye karsi zayif alanlar haritast olusturulmustur.
En yiiksek degerler en zayif alanlart gostermistir. Su kaynaklart koruma alanlarinin (mutlak, kisa, orta
ve uzun mesafeli) belirlenmesinde bu haritalardan yararlanilmalidir.

Anahtar Sozciikler: akifer, CBS, koruma alani, karst, yeraltisuyu
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The Importance of Vulnurability Maps in the Management of Karst
Groundwater, Sivrihisar-Kayakent Case

Muhterem Demiroglu

Istanbul Teknik Universitesi, Maden Fakiiltesi, Jeoloji Miihendisigi Béliimii, Maslak,
34469 Istanbul, Tiirkive (E-mail: copuroglum(@itu.edu.tr)

Groundwater is unique water in semi-arid region of Turkey. Karst aquifers have great importance in
water management because of high reservoirs capacity and rapid and casy response to contamination.
Karst aquifers have large recharge arcas and generally located at higher elevations so protection zones
of that defined by laws may be ineffective and in adequate. Protection zones of karst aquifers should
be prepared separately depending on regional hydrologic, geomorphologic, geological,
hydrogeological propertics.

With this sample study, the vulnerability maps of Kayakent-Sivrihisar karstic springs located in semi-
arid region are produced. Maps are prepared by GIS mult-attribute approach. Firstly, parameters,
cffective in forming groundwater vulnurability areas are grouped. Main group arc releted with aquifer
parameters (geology, development karstic structures, protective cover, decpness of grounwater).
Sccond group are external factors (hydromorfology, slope, drainage density, net recharge. land use).
Maps are performed via the Straight Line Distance function. Maps of cach paramecters are overlaid
step by step to generate a composite map of the study area. Maps are weighted, giving cach a
percentage influence. The higher the percentage, the more influence had in the vulnurability map
which is done by adding the scores of various parameters via raster calculation function. The
vulnurability maps should be used to delineate the groundwater protection zones as defined in the
rclated regulations, namely, absolute, first degree, second degree and third degree.

Key Words: aquifer, GIS, protection arca, groundwater, karst



Iznik Cevresindeki Antik Mermer Ocaklarina Bosaltilan
Sivi Atiklarin Yeraltisuyu Kalitesine EtKisi

Celalettin Simsek ', Bahadir Yavuz®, Hakan El¢i', Alper El(;i3 ve Orhan Giindiiz®

" Dokuz Evliil Universitesi, Torbali Meslek Yiiksekokulu, 35860 Torbali, Izmir
(E-posta. celalettin(@deu.edu.tr)
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Calisma alani igerisinde temel kayalarim Paleozoyik yash grafitli sist, muskovit-kuvars sist ile mermer
bant ve mercekleri iceren Derekdy metamorfitleri ve bunlarn dizerleyen gri-grimsi siyah renkli,
heteroblastik  dokulu, belirgin tabakalanmah ve sik catlakhi Iznik Mermerleri olusturur. Iznik
mermerlerinin antik Roma doéneminde dogal yapitasi kaynagr olarak kullanilmis olmasi nedeniyle,
yorede ¢esitli boyutlarda 20°den fazla antik mermer ocagi bulunmaktadir. Antik ocaklarin ¢ukur ocak
nitelifinde olan ii¢ tanesinin igerisine Iznik ve ¢evresindeki evsel atiksular bosalulmisur. Bu
atiksularin gevresel ve Iznik ovasi yeralt suyu kalitesine etkisinin belirlenmesi amaciyla yirttiilen
¢alismada 1lk olarak depo alam olarak kullanilan mermerlerin mithendislik 6zellikleri arastirilmistir.
Antik mermer ocaklar1 ve yakin ¢evrelerinde yiirtitiilen siireksizlik dletimleri ile mermerlerin igerdigi
stireksizlik dtizlemlerinin agirhikli olarak 84/68, 194/84 ve 344/72 konumlu ve yiiksek egim agih
oldugu saptanmustir. Streksizlik ara uzakliklar ile siklik oranlari arasinda negatif eksponansiyel bir
esitlik oldugu belirlenmis ve Iznik mermerlerinin ortalama siireksizlik ara uzakliklarinin 37 ile 84 cm
arasinda degistigi saptanmistir.

Hidrojeolojik agidan Iznik mermerleri ve aliivyon en onemli akifer kayalarim olusturmaktadir.
Mermerlerin icerdigi streksizlik  dizlemlerinin dolgusuz ve yiiksek egimli olmasi, {zerlerine
bosaltulan sivi atiklarin kaya i¢erisinde hizli hareket etmesine olanak saglamaktadir.  [znik ovasinda
yapilan yeralti su seviyesi ol¢timlerinde, kuyularin su seviyeleri 5,0-17,0 m arasinda degistigi ve
yeraltt suyu genel akim yuntnin kuzey oldugu gozlenmistir. Yeraltt suyu akimimin mermerlerin
icerdigi KB-GD kirik sistemi tarafindan kontrol edildigi ve mermerlerde harcket eden auk sularin
aliivyona bosalarak antik ocaklara yakin kuyulardaki yeralti suyu kalitesini etkiledigi belirlenmistir.
Bu baglamda yapilan su kimyas: ¢alismalarinda, evsel atiklarin Na-Cl tipi sular oldugu ve yiiksek
oranda Na (3260 mg/l), K (903 mg/l) ve CI (10396 mg/l) igermektedir. Sivi atiklardan etkilenen yeralti
suyu akim yontindeki kuyularmn Na, Cl ve K degerleri diger noktalara oranla daha yiiksek degerler
vermektedir. Ug farkli antik mermer ocagn igerisine bosaltilan sivi atiklarin, mermerler igerisindeki
streksizlik diizlemleri boyunca harcket ettigi ve hareket yoéniinde aliivyon i¢erisinde bulunan
kuyularin su kalitesini etkiledigi saptanmistir.

Anahtar Sozciikler: sivi atik, karstik akifer, antik ocak, Iznik
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Impacts of Disposal of Sewage in Ancient Marble Quarries
on Groundwater Quality
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TR-35160 Izmir, Tiirkiye
I Dokuz Evlil Universitesi, Miihendislik Fakiiltesi, Cevre Miihendisligi Boliimii,
TR-35160 [zmir, Tiirkiye

The Derekoy metamorphics are basement rocks that consist of graphite schist, muscovite-quarts schist
and marble lenses. The intensely fractured iznik marble overlays the grey-black schist unit that has
grey-black color, which has dense fractures and thin layer with heteroblastic texture. There are 20
ancient marble quarries in the study arca which were exploited for natural construction material in the
Roman era. Wastewater from Iznik and surrounding residential areas was discharged in three deep
ancient marble quarries. The aim of this study was to investigate the effects of this wastewater
discharge on the groundwater quality of the region. Firstly, the engincering properties of the marble
were studied. Based on structural analysis in the ancient quarries, it was found that the main structural
features were oriented with 84/68, 194/84 and 344/72 with a high slope angle. The relation between
the discontinuity spacing and frequency was found to give a negative exponential distribution and the
mean discontinuity spacing were determined to be varying between 37 and 84 ¢cm of the studied iznik
ancient marble quarries.

In terms of the hyrdrogeology, Iznik marble and alluvium units constitute the main aquifer system in
the study area. Because of the Iznik marble has highly fractural feature, the wastewater in the quarries
moved rapidly within the rock. It was observed that the groundwater level changed roughly between 5
and 17 m and that the general groundwater flow direction was north. The marble NW-SE fracture
direction controls the groundwater flow and the flow of the wastewater, therefore the groundwater
quality was affected by the discharged wastewater. Based on these results, the groundwater chemistry
was also studied. The wastewater has high contaminant content. The wastewater was Na-Cl water type
and the concentrations of Na (3260 mg/l), K (903 mg/l) and CI (10396 mg/l) were very high. It was
also found that the affected groundwater had higher Na, K and Cl concentrations when compared the
other sites. Sewage in the ancient quarries moved quickly through the fracture zone and affected the
groundwater quality near the waste site.

Key Words: sewage, marble aquifer, ancient quarry, Iznik
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izmir Cevresinde Derin Akiferin Arastirilmasina Yonelik Calismalar
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Giiniimiizde yiizey sulart kirlenme ve kiiresel 1sinmaya bagh olarak ileri derecede tiketilmis ve
ihtiyaglart karsilamamaktadir. Diinya tizerindeki su rezervlerinin % 0.61°lik boliimi yeralti suyu
olarak bulunmaktadir. Bu oranin goller ve nehirlerdeki suyun toplammm otuz kati oldugu
bildirilmektedir. Bu nedenle, yuzeysu kaynaklari ile birlikte yeraltisuyu kaynaklarimin dogru bir
sekilde kullammu buyik bir onem tasimaktadir. Bununla birlikte, si1g akifer sistemlert 6zellikle
alivyondan alman yeralti sularmm tilkenme noktasina geldigi ve altivyona agitlan kuyularn yaz
aylarida kurudugu gozlenmektedir. Bu nedenle, yeraltisuyu aramalart daha derinlerde bulunan derin
akifer sistemlerinin ortaya ¢ikartilmast igin yogunlagmistir. Bu ¢aligmalari en yogun oldugu bolgeler
arasinda ise lzmir ilinin dogu ve giineybati kesimleri bulunmaktadir. Tiirkiye'nin batisinda lzmir ih
sinirlart icerisinde yer alan ovalarda, sanayinin gelismesi ile yiizeysel akiferlerdeki yeraltt sularn asin
bir sekilde titketilmistir ve buna bagli olarak derin akiferlerin aragtirilmasi hiz kazanmustir.

izmir ¢evresinde yapilan jeolojik, jeofizik, hidrojeolojik etiidlerde ve yapilan sondajlarda hidrojeolojik
acidan onemli ti¢ farkli kaya grubunun varligr tespit edilmistir. Torbali Ovasi kesimlerinde temelde
Menderes Metamorfitleri, Kemalpasa ovasi ve cevresinde ise Bornova karmagigi bulunmaktadir.
Temel kayalan iizerine uyumsuzlukla Neojen yash sedimanter kayalar gelmektedir. Menderes
Metamorfitleri sist ve mermerler ise temsil edilmektedir. Bornova karmasigi, allokton rekristalize
kiractaslar, kumtasi-seyl, ve fillitlerden olusmaktadir. Konsolide olmus Neojen Tortullarmi olusturan
kumtasi, cakiltast ve kiregtaslari uyumsuz olarak temel kayalarini 6rtmektedir. Son olarak Kuvaterner
yash aliivyonel ¢okeller de inceleme alanindaki en geng birimler olarak en flstte yer almaktadir.
Bolgede, bu ii¢ tabakada olugsmus dort farkh akifer tespit edilmistir. Bunlar, (1) Menderes
metamorfitleri icerisindeki mermerler, Bornova karmasig1 igerisideki allokton rekristalize kircgtaslari,
(i) Kahnliklart 300-400 m arasinda de@isen Neojen birimler icerisindeki kumtaglari-cakiltast ve
kirectaslari; (iv) en tstte yer alan konsolide olmamis kalmliklart 100 m’den az olan aliivyon olarak
tammlanabilir . Bu akifer sistemlerinde yer alan aliivyonlar ve Ncojen seriler yeterli oranda su
ihtiyacim karsilamamaktadir. Ozellikle, asirt ¢ekimler nedeniyle aliivyonlardaki yeralti suyu tikenme
noktasina gelmistir.  Neojen serilerden yapilan sondajlarda ise yeterli oranda yeralti suyu
saglanamamaktadir. Bu nedenle jeofizik ¢ahsmalarin stk tuttugu  kesimlerde yapilan derin
sondajlarda, Torbalr’da 500 derinliklerde Menderes Metamorfitleri igerisindeki mermerlerden 30 It/sn
debi ile Kemalpasa Ovasinda ise 800 m derinlikte Bornova Karmasigi igerisindeki allokton
kiregtaslarindan 30 1t/sn debi ile yeralti suyu iiretimi yapiimaktadir. Bu gostergeler 1s1gimda {zmir 1li
icin derin akiferlerin arastiriimasi ve gelecek yillardaki su gereksinimi karsilayacak alternatif
kaynaklar arasima almak gerekir.

Anahtar Sézciikler: derin akiferler, hidrojeolojik model, izmir
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Deep Aquifer Exploration Studies Around izmir
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Surface waters of the earth are scarce, mostly contaminated and heavily consumed. Groundwater
constitutes 0, 65 % percent of the total water in the hydrosphere and amounts 30 times of the surface
water.  In the last decades exploration of groundwater has become important task. Shallow
groundwater aquifers relatively better known and prone to climatic change. Exploration of deep
groundwater aquifers are now important task for earth sciences. Around Izmir region, shallow ground
waters in alluvial plain have been exploited for industrial usages and investigation of deep aquifers are
now important task. In Izmir region for groundwater exploration three groups of rocks association are
delineated. First is the Menderes metamorphics underlying the Torbali alluvial plain. second is the
Bornova melange around Kemalpasa Plain and third group is Neogene sedimanter rocks. The
Menderes metamorphics rock consists of mica schists and marbles, the Bornova melange consist of
shared flysch matrix and mega blocks of platform limestone. The Necogene units are make up of
strongly cemented and consolidated sandstones, conglomerates and limestones lenses. Pleistocence-
Quaternary unconsolidated sediments overlay the alluvial planes. Four different aquifers are
important; (1) marbles in the Menderes Massif, (2) limestone blocks in the mélange, (3) sandstone,
conglomerate and limestone of the Neogene units, (4) unconsolidated alluvial sediments of less than
100 m thickness, overlying the basement rocks. The aquifer in the Neogene and alluvial sediments are
scarce. Especially alluvial aquifers are nearly depleted by overexploitation. Around Torbali plain,
Kemalpasa Plain and Buca regions deep geophysical investigation have been performed and from 500
m to 800 m deep aquifers are discovered in the platform limestone blocks in mélange and in the
Menderes metamorphics. These deep wells yield about 30 I/sec of high quality usable water. In this
perspective, the deep aquifer system should be investigated and it is considered to be alternative water
sources in future for Izmir.

Key Words: deep aquifers, hydrogeological model, [zmir
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Deli¢ay-Tarsus Cayir (Mersin) Arasinda Kalan Bolgedeki Yeralti Sularinin
Tarimmsal Sulama Suyu Kalitesi A¢isindan Degerlendirilmesi
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33343 Ciftlikkoy, Mersin (E-posta: canakbuluti@mersin.edu.tr)

Bu c¢alismada, tarimsal (6zellikle seracilik) ve endiistriyel faaliyetlerin yogun oldugu Delicay-Tarsus
Cay1 (Mersin) arasinda kalan bolgedeki yeralti sularmin tarimsal sulama suyu olarak kullanilabilirligi
arastinlmistir. Agustos 2008’ de bolgedeki meveut kuyulardan segilen toplam 215 kuyudan yeralt
suyu 6rnekleri alinmis ve gesitli fiziksel parametrelere (elektrik iletkenlik ve pH) ait degerler, major
iyonlar (kalsiyum, magnezyum, sodyum ve potasyum) ve anyonlarin (siilfat, kloriir, karbonat ve
bikarbonat) konsantrasyonlari belirlenmistir. Elde edilen sonuglara dayanarak, herbir su numunest igin
sodyum ylizdesi (% Na) ve sodyum adsorbsiyon oranlari (SAR) belirlenmis, Wilcox ve ABD Tuzluluk
Laboratuvari diyagramlari ¢izilmis ve incelenen yeralti sularinin sulama suyu olarak kullanilabilirligi
Su Kirliligi Kontrolii Yonetmeligi, Teknik Usuller Tebligi’nde belirtilen sulama suyu kalite kriterlen
dogrultusunda degerlendirilmistir. Buna gore; sularin %230 1. simf (iyi) ve %76’st 1. smuf
(kullamlabilir) kalitede sular olarak belirlenmistir. 153 nolu kuyudaki su IV. simf (ihtiyatla
kullanilabilir) kalitede iken 47, 121 ve 195 nolu kuyulardaki sularin V. smf sular oldugu ve bu
kuyulardaki sularin sulamada kullanilmasinin sakincali oldugu belirlenmistir.

Anahtar Sozciikler: tarimsal sulama suyu, yeralti suyu, su kalitesi, Delicay, Tarsus ¢ay1, Mersin
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Assessment of Ground Waters in the Area Between Delicay-Tarsus River
(Mersin) with Respect to Irrigation Water Quality
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In this study, ground waters in the area between Deligay-Tarsus river (Mersin) were evaluated for their
suitability for agricultural irrigation water where at present intense agricultural (especially greenhouse
cultivation) and industrial activities are taking place. A total of 215 ground water samples were
collected in August 2008 from the selected wells in the region and analyzed for various physical
parameters  (Electrical conductance and pH), major cations (calcium. magnesium, sodium and
potassium) and anions (sulfate, chloride, carbonate and bicarbonate). Based on these results. for each
water sample, percent sodium (Na %) and sodium adsorption ratio (SAR) values were determined,
Wilcox and U.S. Salinity Laboratory diagrams were constructed and ground water samples were
cvaluated for their suitability according to criterions defined in Water Pollution Control Directive,
Technical Methods Bulletin. According to results of this study: 23% of water samples are defined as
Class II quality (good) and 76% of them as Class 111 quality (usable). Whereas, ground water from the
well 153 is classified as Class [V quality (usable with caution) and ground waters from the wells 47,
121 and 195 are found to be Class V quality which indicates that waters from these wells are not
suitable for irrigation.

Key Words: agricultural irrigation water, ground water, water quality, Deligay. Tarsus river, Mersin
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Balikesir-Dursunbey Bolgesinde Potansiyel Akifer Birimlerin
ve Yeralti Yayilimlarimin Jeoelektrik Yontemlerle Belirlenmesi

Fethi Ahmet Yiiksel', M. Serhat Durmug2 ve Glildane Boyraz3

"stanbul Universitesi, Jeofizik Miihendisligi Boliimii, 34320 Aveilar, Istanbul
" Geomaster (E-posta: musedu75@hotmail.com)
' Samandira Beledivesi, Abdurrahmangazi Mahellesi, Osmangazi Caddesi No: 8,
Samandira, 34887 Kartal, Istanbul

Kiiresel 1sinma sonucu diinyanm ikliminde ciddi degismeler olmaktadir. Iklim degismeleri
yerytizinde, oncelikli olarak, yeralti ve yeristii sularinin kalitatif ve kantitatif olarak ctkilenmesine
neden olmaktadir. Nifus artiglart ve endistrilesme suya olan gereksinimleri giin  gegtikge
artirmaktadir. Akarsu kaynaklarinin yetersiz kaldigi ve tamamen kurudugu durumlarda yer alti
sularindan yararlanma yoluna gidilmektedir.

Yeraltisularinin verimli ve kontrollii kullanilmasi i¢in jeofizik ydntemlerden yararlanilmaktadir.
Jeofizik (jeoeclektrik) yontemle yeraltisularimin  arastirilmasit ve sahanin  yapisal ve jeolojik
ozelliklerinin belirlenmesinde son yillarda siklikla kullaniimaktadir.

Balikesir-Dursunbey bolgesinde jeoelektrik rezistivite yontemi kullanilarak yeraltisuyu olanaklar ve
calisma alaminmin yapisal 6zellikleri arastinilmistir. Inceleme alaninda, Jeoelektrik yontemde derin
aramalar i¢in sik¢a kullanilan, Disey Elektrik Sondaji (Schlumberger elektrod dizilimi) olgtimleri
yapilmstir.

Jeoelektrik rezistivite degerlerinden bolgenin iki boyutlu yatay ve disey rezistivite dagilimlarinin
harita ve kesitleri ¢izilmistir. Hazirlanan rezistivite degisim harita ve kesitlerinden aragtirma alaninda
iki fay ve bu iki fay arasinda kalin ve irt malzemeli aliivyon belirlenmistir.

Yealtisuyu aranan sahalarda, cogu zaman, genel jeoloji ve yapisal jeoloji haritalarina ulagilamamakta
veya bolge i¢in bu haritalarin tretilmedigi gorilmektedir. Jeofizik yontemlerle yeralti jeolojisi ¢ok
kisa zamanda ve ekonomik olarak belirlenebilmektedir. Balikesir-Dursunbey bolgesinde potansiyel
akifer birimlerin ve yeralti yayilimlari belirlenmistir. Yiksek rezistiviteli, iri kumlu ¢akilli, seviyelerin
kil katkili ince kumlu seviyelerden ayrimi yapilmistir. Bolgede yeraltisuyu akisinda onemli rol
oynayan kirik sistemleri ortaya ¢ikartilmis ve ¢evredeki fay sistemleriyle iliskileri irdelenmistir.

Anahtar Sozciikler: diisey clektrik sondaj, Schlumberger rlektrod dizilimi, Balikesir-Dursunbey,
yeraltisuyu
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- The Investigation of the Groundwater Potential and Tectonic Characteristic
of the Balikesir-Dursunbey Region with Geoelectrical Method
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Samandira, Kartal, TR—34887 Istanbul, Tiirkiye

As a result of the global warming, a great deal of changes has occured in world climate. Before all
else, climate changes cause surface and ground water to become affected qualitatively and
quantitatively. With the increase of the population and industrialization. demand of the water s
increasing day by day. In condition that rivers are deficient or drained. utilization ol the groundwater
occurs.

Geophysics methods are using to utilize the groundwater sufficiently and controlled. In recent years,
geophysics (geoelectrical) methods has used frequently to investigate ground water and to determine
tectonic and geological characterictics of the region.

The groundwater potantial and tectonic characteristics of the Balikesir-Dursunbey Region has
investigated by using geoclectrical resistivity method. In the study area, the measurement of the
Vertical Electrical Sounding (Schlumberger Electrod Array) has done which is used to usc frequently
in deep resecarch.

The two dimension vertical and horizontal resistivity map and cross sections of the region has
prepared. Two fault and alluvium with coarse and big materials between faults has determined in the

study area from resistivity changes map and cross sections.

Key Words: vertical eiectrical sounding, Schlumberger electrod array, Balikesir-Dursunbey,
groundwater
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Kabuksal Kalinlasmadan Yay-ardi Genislemesine Ege Tektonigi:
Siyrilma Faylarmin Rolii

Laurent Jolivet, Benjamin Huet, Emmanuel Lecomte, Lofc Labrousse,
Evguenii Burov, Olivier Lacombe ve Yoann Denele

ISTEP, Université Pierre et Marie Curie, T 46-00 N2, case 129, 4 Place Jussieu,
73252 Paris cedex 05, France (E-posta: laurent jolivet@upmec fr)

Dusuk acih normal faylardan olusan (DANF) ve dusiik-egimli genislemeli makaslama kusaklar ile
birlikte gelisen siyrilma faylart Eosen’den giiniimiize biitin Ege bolgesinin evriminde anahtar rol
oynamistir. Ege Bolgesinde ylizeyleyen degisik 6zellikteki styrilma faylari ile bunlarla birlikte gelisen
jeolojik yaptlar ve P-T evriminin bir 6zeti bu sununun ana temasini olusturmaktadir.

Sin-orojenik siyrilma faylar yigisim kamalarinin i¢inde olusurlar. Faylar, ya dalma-batma kanallarinin
tavanina ya da y1gisim kompleksleri igindeki genislemeli makaslama kusaklarina denk gelmektedirler.
Faylar, tzerlerindeki ortt yuktintn kalkmast ile yiiksek basing ve diisiik sicaklik baskalagim
kayaclarinin ylizeylemesinde onemli roller Gstlenirler. Bu tiir siyrilma faylarinin drnekleri Kiklat
adalarinda Syros ve Tinos da bulunurlar. Vari siyrilma fayi Kiklat mavi sistlerinin Eosen dénemindeki
ylizeylemesini denetlemisdir. En yeni ornekleri, Helenidlerin dis kisminda yer alan Girit ve
Peloponnese’de gozlenmistir. Girit siyrilma fay: fillit-kuvarsit YB-DS napimin Geg¢ Oligosen—Erken
Miyosen sirasindaki yiizeylemesini denetlemistir. Bu tip siyrilma faylann YB-DS parajenezlerinin iyi
bir sekilde korunmasi ile karakterize olurlar.

Orojen sonrasi siyrilma faylar ay-ardi alanlarinda olusurlar. En tipik 6rnekleri Naxos, Paros, Andros,
Tinos ve Mykonos adalarinda goézlenir. Bu bolgede genislemeli tektonizmanin yasi Geg Oligosen-—
Miyosen’dir. Siyrilma faylart Kiklatik mavi sistlerinin amfibolit fasiyesi veya yesilsist fasiyesi
kosularinin huktim strdagt derinliklerden ytizeye ¢ikmasim denetlemistir. Bir ka¢ adada, faylar
granitik sokulumlarla es zamanhdir. ve genelde yiiksek sicaklik kosullarina dogru bir evrim kayit
edilmistir. Stinimliiden kirilgana dogru lokellesmis bir kademeli deformasyon gozlenmistir. Ilk
lokallesme her olgekde gelisen budinlesmedir. Daha sonra, genislemeli makaslama kusaklar
budinlerin arasinda olusur. Bu asama farkli 6lgeklerde de gézlenirken olasilikla yerkabugu 6lceginde
de gelisebilir. Bu makaslama kusaklar kademeli olarak diistik-egimli normal faylara doniismektedir.
Kirtlgan zonda dahi zayif diizlemler olarak gorev yapan siyrilma faylanyla birlikte gelisen
deformasyonda kataklastikler onemli bir yere sahiptir. Siyrilma faylarinin taban blogunda olusan
cekirdek kompleksler ilk olarak genigleme yontine dik gelisen b-tipi domlar olup, orta dereceli sicaklik
kosullari ile karakterize olurlar; bu domlar zamanla yiiksek sicaklik gnays domlarina déniismekte ve
genigleme yoniine parallel uzanimlar haline gelmektedirler. Domlarin geometrik ve jeodinamik
evrimleri termo-mekanik modellemeler ile tamimlanmistir. Kuzey Ege siyrilma fayinin Menderes
Masifi’nin kuzeyindeki olasi esdeger yapilari ile iliskisi de tartisilacaktir.

Son olarak, Corinth Rift’inin durumu sunulacaktir. Klasik olarak, Kuzey Anadolu Fay1 ve Kephalonia
Fayi arasida bir ¢ek-ayir havza olarak distiniilmiis olmasina karsin gergekten de Ege siyrilima
fayi/gekirdek kompleksi sistemi ile g¢arpict benzerlikler gostermektedir. Ege gekirdek kompleksi
riflerin altinda aktif deformasyon igin iyi bir anolok olugturmaktadir. Riftin, kabuksal 6lgekteki yeni
bir kesiti sunulurken, riftin evrimi Ege bolgesinde yapilmis yeni gozlemler 1s1@inda tartistlacaktir,

Anahtar Sozciikler: Ege, yay-ard: genislemesi, siyrilma faylari, Corinth, Kiklatlar
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Aegean Tectonics, from Crustal Thickening to Back-arc Extension:
The Role of Detachments
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75252 Paris cedex 05, France (E-mail: laurent. jolivet@upmc.fi)

Large-scale detachments made of low-angle normal faults (LANF) and associated shallow-dipping
extensional shear zones have played a major role throughout the evolution of the Aegean region form
the Eocene to the present. A review of the different types of detachments in the Aegean region is
presented and the associated structures and P-T evolution described.

Syn-orogenic detachments form within accretionary wedges. They correspond either to the roof of the
subduction channel or to extensional shear zones within the accretionary complexes. They play a
major role in the exhumation of high-pressure and low-temperature metamorphic units as they remove
efficiently the overburden. Examples are found in the Cycladic islands of Syros and Tinos. The Vari
detachment is responsible for the exhumation of the Cycladic Blueschists during the Eocene. More
recent examples can be observed in the external parts of the Hellenides, namely in Crete and
Peloponnese. The Cretan detachment exhumed the Phyllite-Quartzite HP-LT nappe in the Late-
Oligocene and Early Miocene. This type of detachment is associated with a good preservation of HP-
LT parageneses.

Post-orogenic detachments form in the backarc region. The most typical of them can be observed on
the islands of Naxos, Paros, Andros, Tinos and Mykonos. Extension is of Late Oligocene and Miocene
age. The detachments accomodate the end of exhumation of the Cycladic Blueschists from the depth
of the greenschist facies or the amphibolite facies. On several islands they are associated
contemporaneous with granitic intrusions and in general an evolution toward high temperature
conditions is recorded. A progressive localisation of deformation is observed during the passage
through the transition from ductile to brittle behaviour. The first localizing event is boudinage that is
observed at all scales. Then, extensional shear zones form between boudins. This is observed a
different scales and it is probably true also at crustal scale. These shear zones evolves progressively
into shallow-dipping normal faults. Cataclasites play an important an important part in the life of these
detachments that are weak zones still in the brittle field. The core complexes formed below
detachments are first b-type domes perpendicular to the direction of extension and characterized by a
moderate clevation of temperature ; they then evolve with time toward high temperature gneiss domes
and they become elongated parallel to the direction of extension. The geometrical and dynamic
evolution of the domes is described and their evolution described through thermo-mechanical
modelling. The possible connection of the North Aegean Detachment with some equivalent structures
north of the Menderes massif is discussed.

Finally, the case of the Corinth Rift is presented. Classically considered a pull-apart basin between the
North Anatolian Fault and the Kephalonia Fault it indeed shows striking similarities with the Aegean
detachments/core complexes systems. The Aegean core complexes are possibly good analogues of the
deformation active at depth below the rift. A new crustal-scale cross-section of the rift is presented and
its evolution through time discussed in the light of observations made in the Aegean.

Key Words: Aegean, back-arc extension, detachments, exhumation, Corinth, 