sindan Onemli olan hazne kayalar genillikle
gozenekli resifal karbonatlar, s1f deniz plaj
kumlar1 veya delta kumtaglar1 halinde birinci
ve iiciincii ¢okel sekanlan icinde bulunurlar.
Kaynak kayalar ise denizel seyil ve marnlar-
dan olugurlar ve ikinci ve iciincii ¢okel se-
kanslar i¢inde bulunurlar. Besinci ¢okel se-
kans kayalan ise akarsu kanali kumtaglarindan
olusurlar ve iyi hazne kaya ozellifine sahiptir-
ler. Fakat bu besinci ¢okel sekans sedimanlar-
dan ¢alisma alaninda yiizeylenmislerdir ve et-
kin bir ortii kayadan yoksundurlar. Besinci ¢6-
kel sekans zamam ¢alisma alaninda 6nemli bir
yapisal olusumun ve kapanlanma gelismesinin
yasandig1 bir zaman dilimi olarak dikkati ¢eker.

Eastern Thrace Basin forms the easternmost
extension of the Thrace Basin proper bordered
by the sea of Marmara on the south and the
Black Sea on the north with the city of Istanbul
lying to the east. It is a Tertiary basin with a
sedimentary thickness ranging between 2000
to 4000 m. South and southeast of the study
area are intensely deformed by lateral and re-
verse faulting and the sedimentary strata have
preserved their original horizontality in the
remainding area. The sedimentary succession
has been ubdivided into five individual deposi-
tional sequences bounded by unconformities
based on the interpretation of outcrop secti-
ons, well logs, and reflection seismics. The se-
quence boundaries of these depositional sequ-
ences that can cross cut the earlier determined
formation boundaries in places in the area are
dated by the fossil data. The ages of the five
depositional sequence boundaries are 39.5
ma, 36 ma, 30 ma, ISB, and 25.5 ma from the
bottom to top. The first two sequences at the
bottom represent relative sea level rises and

are made up of marine sediments which show
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upward and outward stacked sigmoid stratal
termination patterns. Shallow marine reefal
carbonates, marine shales, marls and silty
shales make up the sedimentary facies of these
two early depositional sequences. Third and
fourth depositional sequences represent either
a decreased relative rise of sea level or still
stand of sea level and are made up of upward
stacked prograding delta depositional sys-
tems. The fifth depositional sequence which
forms the uppermost section of the sedimen-
tary succession in the study area represents a
relative sea level fall and is made up of non-
marine fan and fluvial channel deposits. The
whole sedimentary succession in the study
area was created by a mega-cycle of transg-
ression and regression and the high frequency
eustatic events have modified and shaped the
sedimentary geometry. Important reservoir
rocks for petroleum such as porous reefal car-
bonates, shallow marine beach or deltaic
sands are found in the first and third depositi-
onal sequences. The source rocks which are
made up of marine shales and marls are found
within the second and the third depositional
sequences. The sediments of the fifth depositi-
onal sequence are the products of fluvial
channel sedimentation and from good reservo-
ir rocks. However, most of these rocks are ex-
posed or in very shallow depths and devoid of
an effective seal in the study area. The interval
of the fifth depositional sequence represents a
time of major and important structuration and
trap development for hydrocarbons in the

study area.

TURKIYE JEOLOJI ARASTIRMALARI OZLERi
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Soma Formasyonu orta linyit istifinin ¢o-
kelme ortamlary/Depositional environments
of middle lignite sequence of the Soma For-
mation

Ugur INCI

D.E.U. Miih. Fak. Jeo. Miih. Bl 1ZMIR

Karbonat kayalarin baskin oldugu Erken-Orta
Miyosen yasli Soma Formasyonu’nun iist bo-
liimiinii olugturan 60 m kalinliktaki Orta Lin-
yit istifi, kirectasi, linyit, ince taneli kumtag
ve yesil kiltagi/camurtasi ardalanmasindan
olusur. Linyit katmanlarinin istifsel konumu,
tortul yapr ve karbonat kayalarin diyajenetik
Ozellikleri gbzetilerek, farkli ortamlarda ¢okel-
mis sekiz litofasiyesi igeren linyitli silisiklas-
tik ve karbonat fasiyes topluluklan ayirtedil-
mistir. Litofasiyes birimleri agizlagmali akarsu
ve s1§ silisiklastik/karbonat gollerini, turba ba-
takliklarini iceren aliivyonal veya tagkin diiz-
liigii ortamlarinda birikmistir. Karbonat ve si-
lisiklastikler, kirintili ve karbonat temel kaya-
lardan tliremigtir. Karbonat bakimindan zen-
gin tagkin sulan ile beslenen s1¥ gollerdeki
karbonat ¢okelimi, etkin biyolojik aktivite ile
(alg ve gastropodlar) denetlenmigtir. Linyitli
diizeylerin yerli konumdaki bitki/aga¢ kokle-
ri/govdeleri ve az olarak gozlenen paleotoprak
olusumlar otokton turba batakliklarina isaret
eder. Karbonat kayalardaki kuruma catlaklari,
mikrokarstlasma, erime bosluklari ve breslen-
me yapilan aliivyonal diizliikte tabam yiizey-
leinig s1g karbonat gollerini Ongoriir. Soma
Formasyonu’nun Orta Linyit istifi, Avrasya ve
Anadolu levhalannin ¢arpigmasiyla ortaya ¢i-
kan morfotektonik temel iizerinde aginmus da-
garas1 havzada birikmistir.

The Middle Lignite sequence wfth thickness of
60 m of the Early-Middle Miocene carbonate-
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dominated Soma Formation consists of lignite,
fine-grained sandstone and green claysto-
ne/mudstone. Due to the sequential position of
the lignite beds, sedimentary structures, and
diagenetic features, lignite-bearing siliciclas-
tic and carbonate facies associations inclu-
ding eight lithofacies that were deposited in
various depositional environments have been
differentiated. Lithbfacies units were accumu-
lated in anastomosed river and alluvial plain
environments including shallow siliciclas-
tic/carbonate lakes and peat mires. The silicic-
lastics and carbonate were derived from the
basement rocks. Carbonate deposition in shal-
low lakes, which were fed by carbonate-rich
floodwaters, was probably controlled by high
biological activity (algae and gastropods).
The in situ plant/tree roots/trunks and rare pa-
leosoil occurrences in lignite layers indicate
autochthonous peat mires. The desiccation
cracks, microkarstification, dissolution caviti-
es and brecciation structures in carbonate
rocks suggest exposed shallow carbonate la-
kes. The Middle Lignite sequence of the Soma
Formation was deposited in the intramontane
basin, which was developed on the morphotec-
tonic basement appeared with collosion of the
Eurasia and Anatolian plates.

Tiirkiye Magaralar1; Olusum ve gelisim
ozellikleri ile bolgesel dagilmlary/The caves
of Turkey; Forming and developing properti-
es and regional distribution

Liitfi NAZIK!, Koray TORK!, Emrullah
OZEL!, Hamdi MENGI!, Bekir AKSOY?

1 MTA Gen. Miid. Jeo. Etiit. Dai. Bagk. ANKARA
2 MTA Gen. Miid. Jeofiz. Etiit. Dai. Bask. ANKARA

Tekto-jenetik 6zellikleri farkli birliklerden
olusan Tiirkiye’nin 1/3’ii erimeye uygun kar-
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bonat (kiregtast, dolomitik kirectasi, dolomit)
ve siilfatli (jips) kayalardan meydana gelmis-
tir. Belirgin kusaklar halinde uzanan bu kayac-
lar iizerinde, bolgeler arasinda kisa mesafeler
dahilinde degisen parametrelere bagli olarak;
karst bolgeleri ve magaralar olusmustur. Ma-
garalarin olusumunda birincil parametreler
(kayacin kimyasal bilesimi, stratigrafik ko-
num, petrografik, yapisal dzellikler ve iklim)
ile sekillendirici ikincil faktorler (jeomorfolo-
jik, hidrolojik-hidrojeolojik ozellikler ile bitki
ortiisii) etkili olmustur. Bu faktorlerin karsilik-
I etkilegfmlerine gore Tiirkiye magaralarini;
olusum ve gelisim 6zellikleri ve magara i¢i se-
killerine bagli olarak 5 karst bolgesi iginde ta-
mimlamak gerekir. 1) Toros Daglan karst bol-
gesi a. Bati Toroslar Karst Bolgesi magaralari,
b. Orta Toroslar karst bolgesi magralari, c. Do-
gu Toroslar karst bolgesi magaralarn, 2) Orta
Anadolu kars bolgesi magaralari, 3) Giineydo-
gu Anadolu karst bolgesi magaralari, 4) Bati
Anadolu ve Trakya karst bolgesi magaralari,
5) Karadeniz Daglan karst bolgesi, a. Bat1 Ka-
radeniz karst bolgesi magaralar, b. Orta ve
Dogu Karadeniz karst bolgesi magaralari. Bu
kusaklar icinde en belirgin ve devamli olani
Toros Daglart karst bolgesidir. Dolayisiyla
magara gelisimi agisindan en yogun bolgedir.
Yogun karst (holo karst)in gelistigi bu alanlar-
da, derinligi 1000 m, uzunluklart 10 km’den
fazla, cok donemli gelisim 6zelligine sahip ma-
garalar yeralmaktadir. Daha sonra, gecirimsiz
birimler arasinda mercekler ve iri bloklar sek-
linde uzanan karbonatli kayalarn bulundugu,
merceksel s1g karstin goriildiigii Batt Anadolu
ve Trakya, Karadeniz Daglan, Giineydogu
Anadolu ve Orta Anadolu karst bolgeleri gelir.

Turkey had been formed with different tecto-
genetic units and 1/3 of Turkey covered with
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the soluble carbonate rocks (limestone, dolo-
mitic limestone and dolomite) and sulfate
(gips). The karstic regions and caves were for-
med according to the parameters which chan-
ges at close distance between regions at the
above of the rocks which are as certaine belts.
The initial parameters (chemical contents of
the rock, stratigraphic position, petrographic
and structural properties and climate) and the
formative secondary factors (geomophologi-
cal, hydrological and hydrogeological proper-
ties and vegitation) have been effective for the
development of the caves. The caves of Turkey
grouped at five karst region according to the
theire forming and developing properties and
inner cave formation. 1) The caves of Taurus
Mountain Belt, a. The caves of Western Ta-
urus karst region, b. The caves of Central Ta-
urus karst region, c. The caves of Eastern Ta-
urus karst region, 2) The caves of Central
Anatolia karst region, 3) The caves of Southe-
astern Anatolia karst region, 4) The caves of
Western Anatolia and Thrace karst region, 5)
The caves of Blacksea mountains karst region,
a. The caves of Western Blacksea karst region,
b. The caves of Central and Eastern Blacksea
karst region. The Taurus Mountains is the
most continiuty and evidenty karst region bet-
veen these belts. That’s why it is the most den-
se place for the cave developing. The caves in
this region have poliysiclic development pro-
perties and have the caves deeper than 1000 m
and longer than 10 km. and for these reasons
called as dense karst (holo karst) region. The
other karst regions which are Western Anato-
lia and Thrace, Blacksea Mountains, Southe-
astern Anatolia and Central Anatolia called as
shallow karst regions because of the have the
carbonate rocks deposits as a lens betveen the

impermeable rocks and huge blocks.
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MADEN YATAKLARI-
JEOKIMYA OTURUMU-II

Mining Geology-Geochemistry
Session-11

Ozancik (Can/Canakkale) sicak su kaynag:
cevresinin jeolojisi ve jeokimyasal incele-
mesi/Geology and geochemical investigation
of the surrounding of the Ozancik (Can/Ca-
nakkale) hot water spring .

Riistem PEHLIVAN
L.U. Miih. Fak. Jeo. Miih. Bsl. ISTANBUL

Inceleme alami Can ilgesinin yaklasik 15 km
glineybatisinda yer alir. Bu arastirma, Ozancik
sicak su kaynagimn jeokimyasal 6zelliklerini
aragtirmak i¢in yapilmigtir. Arastirmada, sicak
su kaynaginin yakin ¢evresinin jeoloji haritasi
yapilmus, arastirma sahasindan mineralli sicak
su ve kayag ornekleri alinmistir. Inceleme ala-
ninda Paleojen-Neojen yash andesit, trakian-
dezit tiif, silislesmis tiif ve tiifitler temeli olus-
turur. En iistte ise Kuvaterner yagh aliivyonlar
yer alir. Kimyasal analizlerden sicak suyun,
SO,?, CI,, Na+, Ca, SiO, ve kaya¢ ornekleri-
nin ise SiO,,’ce zengin oldugu belirlenmistir.
Sicak sudaki iyonlarin Schoeller diyagramin-
daki dizilimi ise r(Na'+K') > rCa” > rtMg” ve
1(SO,") > rCl > r(HCO,) seklindedir. Ozancik
sicak suyunun ICPMS-200 teknigiyle yaptiril-
mus olan su analiz sonuglar1 Diinya Saglik Or-
giiti (WHO) ve Tiirk Standartlarina (TS)’na
gore degerlendirilmigtir. Degerlendirme sonu-
cunda sicak suyun kullanilabilirligi ve insan
saghigmna olan etkileri belirlenmistir.

The study area is located at 15 km southwest

of Can town. This investigation was performed
to determine the geochemical properties of the
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Ozancik hot water spring. During the investi-
gation, geological map of the hot water spring
and its surrounding was prepared, and hot
water and rock samples were collected from
the study site. Paleogene-Neogene aged ande-
site, trachyandesite, andesitic tuff, silicified
tuff and tuffites from the basement rocks. At
the top of all these units (Quaternary aged al-
luviums are taken place. The results of the
chemical analysis on the samples from the hot
water spring indicated that the hot water richs
in SO,°, CI, Na', Ca”, SiO, and SiO, of the
rock samples. The distrubition of the ions in
hot water on the Schoeller diagram has an ar-
rangement of r(Na'+K’) > rCa” > rMg" ve
1(SO,") > rCl- > r(HCO;). The water analyses
carried out following the ICPMS-200 techni-
que were evaluated according to the World
Health Organization (WHO) and Turkicsh
Standards (TS). The evaluations revealed that
utuluzation and the effects of the hot water on
human health were determined.

Dodurga (Corum) kémiir havzasimin mine-
ralojisi ve jeokimyasi: Smektit ve karbonat-
larin kokeni ve diyajenetik evrimi/Minera-
logy and geochemistry of Dodurga (Corum)
coal basin: Origin and diagenetic evolution
of smectite and carbonates.

Hiiseyin YALCIN!, Senol KARSLI?

1 C.U. Jeo. Miih. Bol. SIVAS
2 M.T.A. Trab. Bl. Miid. TRABZON

Dodurga formasyonunun ana litolojisini kilta-
$1, bitiimlii seyl ve dolomitler olusturmaktadir.
Kiregtag1 ve marnlar ise arakatkilar biciminde
ender olarak gozlenmektedir. Egemen mine-
ralleri killer, yer yer de kalsit ve dolomit olus-
turmaktadir. Opal-CT, genellikle volkanojenik
kiltaglarina bagimlidir. Kuvars ve feldispat ¢o-
gu seviyelerde gozlenmekle birlikte, miktari
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genellikle diisiiktiir. Pirit ve jips, ¢ogunlukla
organik maddece zengin seviyelerde az mik-
tarlarda bulunmaktadir. Analsime bir seviye-
de, elementer kiikiirt en tistteki kOmiir zonun-
da, ayrica markasite alt komiir zonunda sadece
Karg: yoresinde rastlanilmaktadir. Alpagut alt
baseninde huntit, jarosit, barit ve gotit; Ayva-
koy alt baseninde ise manyezit ortaya ¢ikmak-
tadir. Dioktahedral smektit tiim alt basenlerin
ana kil mineraldir. Bu minerale eslik eden illit,
klorit ve/veya kaolinitin miktar1 alt komiir zo-
nunun altinda kismen artmaktadir. Smektitler
yer yer Fe’ce zengin olmak iizere montmoril-
lonit ve baydelit bilesiminde olup, yiiksek s1-
caklik davraniglan ile birbirinden aymnlabil-
mektedir. Ideal kalsit ve Ca-dolomitler killi
kayaclar ile arakatkili kiregtagi ve marnlarda
ideal rombohedral, yiiksek Mg-kalsitler ko-
miirlii zonda ¢arpik rombohedral kristaller ha-
lindedir. Bu mineral tiirleri ve bi¢imlerindeki
degisimler, mikrogdzeneklerin kimyasi ile de-
netlenmis goziikmektedir.

The main lithologies of Dodurga formation
consist of claystone, bituminous shale and do-
lomite. Limestone and marls are rarely obser-
ved as intercalations. The dominant minerals
are clays and uncommonly calcite and dolomi-
te. Opal-CT is bounded up with volcanogenic
claystones. The contents of quartz and felds-
par are usually lower, although they are deter-
mined in almost all levels. Pyrite and gypsum
are commonly found in organic material-rich
sediments in negligible percentages. Analcime
in one layer, elementary sulfur in the upper-
most coal zone and marcasite in the lower co-
al zone are only encontered in the Kargi area.
Huntite, siderite, barite, jarosite and geotite
appear in the Alpagut sub-basins. The amo-
unts of illite, chlorite and/or kaolinite associ-
ated with this mineral partly increase at bot-
tom of lower coal zone. Smectites have mont-
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morillonite and beidellite compitions which
are partly iron-rich and they could be distin-
guished from each other’s by means of high
temperature behaviours. Ideal calcite and Ca-
dolomites are found as ideal rhombohedral
crystals in the limestone and marls intercala-
ted with clayey rocks, however high Mg-calci-
tes have non-ideal rhombohedral crystals in
the coal zone. It seems that the variation in the
species and habits of these minerals are cont-
rolled by the chemistry of micropores.

Kanhcay (Sakarya) bakir yataklarmn je-
olojisi/Geology of Kanlicay (Sakarya) copper
deposits

H. EMRE

1.U. Miih. Fak. Jeo. Miih. Bsl. ISTANBUL

Inceleme alaninda Paleozoyik yasinda meta-
morfitler, Mesozoyik ve Senozoyik yash sedi-
mentitler ile bolgeye tektonik olarak yerlesmis
peridotitler ve metamorfitleri kesen granitoyid
tiirli magmasal kayaclar bulunmaktadir. Bakir
cevherlegsmeleri, bolgesel metamorfizmaya
ugramis bazik magmasal kayaclar ile granito-
yidlere bagl olarak gelismistir. Calisma ala-
ninda yedi ayrnt bakirli saha belirlenmistir.
Bunlar arasindaki Acielma Tepe-Kavakhidere
(Sahinkaya sahas1) %95 giivenirlilikte %3.68
Cu ortalama tendriine sahiptir.

Paleozoic metamorphics, Mesozoic and Ceno-
zoic sedimentary units and peridotites of tecto-
nic origin are exposed in the study area. Gra-
nitoidic magmatic rocks intrude the meta-
morphics and the peridotites. Copper minera-
lization is developed associated with regi-
onally metamorphosed basic rocks and the

granitoidic intrusions. Seven individual cop-
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per fields were determined in the study area.
Of these, the Actelma Peak-Kavaklt Stream fi-
eld (the Sahinkaya Field) has 3.68% Cu grade
with 95% confidence.

Cansizhimik-Galusagi-Topalkem (Baskil-
Elazig) arasindaki cevherlesmelerin je-
okimyasal incelenmesi/The geochemical in-
vestigation of the mineralizations between
Cansizhimik-Galugagi-Topalkem (Baskil-
Alazig) area.

Bayram TURKYILMAZ!, Ahmet SASMAZ?
1 MTA Bol. Miid. MALATYA

2 F.U. Miih. Fak. Jeo. Miih. Bol. ELAZIG

Arastirma, Baskil il¢esi giineyinde Baskil
magmatitleri iizerinde yaklasik 6.5 km?lik bir
alanda toprak jeokimyasi olarak yapilmistir.
Uygun toprak fraksiyonunda (-80 mesh) Cu,
7Zn, Pb ve As elementleri analiz edilerek, ana-
-liz sonuglan istatistiksel olarak degerlendiril-
mis ve her metal i¢in temel, esik ve anomali
degerleri saptanmistir. Anomali bolgeleri ki-
rik, fay ve dokanak zonlarna yerlesmis cev-
herlesmelere karsilik gelmektedir.

This research was carried out as soil geoche-
mical exploration in the south of Baskil Town
and on an area of 6.5 sq. km of Baskil mag-
matites. - 80 mesh fraction of soil samples we-
re analyzed for Cu, Zn, Pb and As, and analy-
ses data were evaluated statistically in order
to determine background, threshold and ano-
maly values of each metal. Anomalous areas
coincide with fracture, fault and contact zo-

nes.
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Magmatik son fazlarla olusmus damar tipi
cevherlesmelere bir ornek: Colakh (Har-
put-Elazig) cevherlesmeleri/An example of
vein type mineralizations formed by late sta-
ge magmatic phases: Colakli (Harput-Elaz:g)
mineralization

Ahmet SASMAZ, Ahmet SAGIROGLU

Firat Un. Miih. Fak. Jeo. Bél. ELAZIG

Colakli (Elaz1g) cevherlesmeleri Koniasiyen-
Kampaniyen yash Elazig Magmatitlerine ait di-
yoritik kayaglar icerisinde, kirik zonlarma yer-
lesmis damarlar halinde bulunmaktadir. Bu da-
marlar genelde K 10-60° B dogrultuya ve diise-
ye yakin egimlere sahip olup, kalinliklart 0,5-3.5
m, uzunluklar ise 250 m ile 800 m. arasinda de-
gismektedir. Damarlar ve cevresinde silislesme,
karbonatlagma ve kaolenlesme gibi yaygin alte-
rasyonlar izlenmektedir. Damarlarn cevher mi-
neralleri galen, sfalerit, frayberjit, pirit, kalkopi-
rit, kiibanit, tetraedrit, barit ve bunlardan tiiremis
sekonder minerallerdir. Bu cevher minarelleri
damar i¢erisinde masif veya sa¢iniml: olarak bu-
lunmaktadir. Cevherli 6rneklerin kimyasal ana-
liz sonuglar buradaki cevherlesmelerin Pb, Ag,
Zn ve Sb acisindan Onemli olabilecegini goster-
mistir. Ag galen icerisinde kapammlar halinde
bulunan frayberjitin yapisindadir ve bu durum
Pb-Ag, Cu-Sb, Ag-Sb korelasyon katsayilarinin
oldukga yiiksek (swrasiyla r=0.82, r=0.73,
r=0.86) olmasiyla da ag¢ikca gozlenmektedir.
Colakli cevherlesmelerinin, diyoritik kayaclarin
tektonizmaya ugrayip kirlmasindan daha sonra
gelisen ve bolgedeki magmatizmanin son evre-
leri olarak kabul edilen granitik sokulumlardan
kaynaklanan hidrotermal cozeltilerle olustugu
diisiiniilmektedir. Cevherli damarlarin doldur-
dugu kirik sisteminin bazi kiriklarin aplitik da-
mar kayaclart ve kuvarsla doldurulmus olmasi

bu goriisii desteklemektedir.
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Colakh-Elazig mineralizations occur as vein
type fillings in the fracture zones of diorite
rocks of Coniacian-Campanian Elazig mag-
matites. The veins strike N 10 to 60° W and dip
vertically. They extend between 250-800 met-
res and their thicknesses vary between 0.5-3.5
meters, on the surface. The ore mineral as-
semblage of the veins is; galena, fraibergite,
pyrite, cubanite, chalcopyrite, tetrahedrite,
baryite and secondary minerals altered from
these. These minerals are found as either dis-
seminated in accompanying carbonate mine-
rals and quartz or massive ore. The chemical
analyses give high Pb, Ag, Zn and Sb values.
Ag takes places in the structure of fraibergite
which itself occurs always as embedded in ga-
lena. This is well demonstrated by high Ag-Pb,
Cu-Sb, Ag-Sb values (r= 0.82, r =0.73, r
=0.86). Colakli mineralization appears to be
formed by the late phase magmatic solutions
originated from granitic intrusions which fol-
lowed the deformation and fracturing of the
dioritic rocks. This model is supported by the
aplite and quartz filled veins where are parts
of the vein type mineralizations bearing frac-

ture system.

Cayeli Masif Siilfit Yatagi’nin jeolojik yapi-
s1, mineralojisi, jeokimyasi ve cevher tipleri
iizerine yeni bulgular/Descriptive observati-
ons on the geology, mineralogy and geoche-
mistry of the Cayeli Massive Sulfide Ore
Body

Migrac AKCAY!, Muhannad ARAR?

1 K.T.U. Jeo. Miih. Bsl. TRABZON
2 Cayeli Bakir Isl. A. S. RIZE

Cayeli masuf siilfit yatagi Ust Kretase yash
dasitik kayaclar icerisinde yer alir ve ge¢ Kre-
tase yash kirectasi-kirecli camurtast arakatki-
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lari igeren bazaltik kayaglarla ortiiliidiir. Degi-
sik mineralojik 6zelliklere sahip cevher ¢esit-
leri iceren masif siilfit merceginin tabaninda
iyl gelismis bir agsal cevherlesme zonu bu-
lunmaktadir. Cevher mercegi K30°D dogrul-
tulu, 60-80° KB’ya egimli ve 15-20° KD’ya
yatiktir. 40mx40m lik grid iizerinde gergek-
lestirilen sondaj c¢alismalarina gore 450 m
uzuniugunda 400 m genisliginde ve maksi-
mum 120 m kalinliginda olan cevher mercegi
ortalama %3.7 Cu, %5.9 Zn, %0.3 Pb iceren
10.6 milyon tonluk bir rezerve sahiptir. Cev-
her yatagi kiymetli metallerce de zenginles-
mis olup ortalama 50 g/t Ag ve 1 g/t Au iger-
mektedir. Ancak yapilmakta olan galeri ici
sondajlarla asil mercegin her iki tarafinda iki
ayn kiiclik merceZin varligi tesbit edilmistir.
Bunlar rezervin 6nemli bir olgiide artabilece-
gine ait isaretlerdir. Cevher onemli Ol¢lide
klastik ozellikli olup, baslica pirit, kalkopirit,
sfalerit ve az oranda galen ve siilfotuzlardan
olusmaktadir. Kuvars, barit, karbonatlar ve
kil mineralleri 6nemli gang mineralleridir.
Cevher mercegi mineralojik olarak ii¢ ana zo-
na ayrilmaktadir. K 1740 - K 1900 aras1 Ku-
zey zon, K 1700 - K 1740 aras1 Orta zon, K
1540 - K 1740 arasi ise Giiney zon olarak ad-
landirilmaktadir. Kuzey zon iist kesimlerde
siyah ve klastik siyah cevher, alt kesimlerde
ise sart cevherden olusmaktadir. Sar1 cevher
giiney zonda daha genis bir yer kaplar ve cev-
herin merkezinde disar1 dogru siyah cevhere
gecis yapan bir ¢ekirdek olusturur. Orta zon
ise kuzey ve giiney zondaki stratigrafik sevi-
yelerin devamsizligiyla karakteristiktir.

The Cayeli massive sulphide ore body occurs
within the Upper Cretaceous aged dacitic

flows and pyroclastics, and consists of a mas-

sive sulfide lense with varying ore zones and
a well developed stockwork type of minerali-
zation. It is overlain by basic volcanics with
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intercalations of limestone/calcareous muds-
tone of Late Cretaceous. The ore body strikes
N30E. nlunges 15 to 20° NE and dips 60 to
80° NW. Detailed diamond drilling at a grid
of 40m x 40m and underground operations
indicate that the ore lense is 450 m long, 400
m wide, up to 120 m thick and has a minable
reserve of 10.6 million tonnes grading at
3.7%Cu, 5.9% Zn, 0.3%Pb. The deposit is al-
so enriched in precious metals and contains
50 g/t Ag and 1 g/t Au on average. The new
underground drilling, however, put forward
two additional lenses on either sides of the
main ore lense and is likely to increase this
figure substantially. The ore is primarily
clastic in type, and composed mainly of pyri-
te, chalcopyrite, sphalerite and minor amo-
unts of galena and sulphosalts with quartz,
barite, carbonates and clay minerals being
the main gangue minerals. The ore body is
divided into three zones: the northern zone
between N1900 and N1740, Central zone bet-
ween N1700 and N1740, and southern zone
between N1540 and N1740. The northern zo-
ne is composed of a black and clastic black
ore at the top and yellow ore at the bottom of
the lense. Yellow ore is more extensive in the
southern zone where it also forms a central
core grading outward into black ore. These
stratigraphic levels do not have any continu-
ity in the central zone. Stockwork type of ore
is well developed beneath the ore lense in the
northern zone.

TURKIYE JEOLOJI BULTENI

SUBAT 1998 CILT. 41 NO: 1
Maden Jeolojisi, Paleontoloji, Stratigrafi,
Tektonik, Mineraloji, Petrografi, Paleoekoloji
konularinda toplam 7 makale ile basima
hazirlaniyor.

ABONE olunuz!
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Urkmez (Seferihisar-izmir) kiyillariin hid-
rojeolojisi/Hydrogeology of the Urkmez (Se-
ferihisar-Izmir) coastal area

Sevki FILIZ, Giiltekin TARCAN, Unsal

GEMICt
D.E.U. Jeo. Miih. Bél. IZMIR

Urkmez Ovas1 ve Doganbey Burnu’na kadar
tiim kiy1 kusagi, sicak sulari, soguk su kaynak-
lan1 ve bunlarin kirlenebilirligi yamisira turizm
acisindan da ele alinmaya ihtiya¢ gosteren bir
jeodinamik sistemler toplulugudur. Bornova
karmagi§1 icindeki tektonik hatlar boyunca yii-
zeyleyen bu alandaki sicak sular hizli bir hid-
rolojik ¢evrime sahiptir. Deniz suyu ve mete-
orik sularin kirik hatlar1 boyunca yeraltina sii-
ziilerek, yeraltinda 1sinmasi ve yine kirik hat-
lan boyunca yiizeylemesi seklinde 6zetlenebi-
len devirli sistem 6zelligindedir. Bu ¢aligmada
yOredeki sicak ve soguk su kaynaklar1 6rnek-
lenerek, kimyasal ve izotopik 6zellikleri sap-
tanmig ve rezervuar sicakliklan ile potansiyel-
leri yorumlanmustir. Ayrica, bu kaynaklarin ve
civardaki soguk su akiferlerinin gelistirilmele-
ri, korunmalari, igletilmeleri sirasindaki doga-
bilecek problemler ve ¢oziim Onerileri ¢alig-
may1 tamamlayan diger 6gelerdir.

All the coastal area extending from Urkmez
Plain to Doganbey Cape has to be taken into
account as a geodynamic system including hot
and cold water systems with their vulnerability
to contamination. Thermal water, which has
Jast circulation velocity in the ground, are ori-
ginated from the tectonic lines of the Bornova
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melange. The sea water intrudes and the mete-
oric waters percolate through the tectonic li-
nes and are heated by the young volcanic-inst-
rusion at depth and rise to the surface through
tectonic lines. In this study hydrogeochemical
and isotopic features of thermal and some cold
waters are analysed to investigate their reser-
voir temperatures and potentials. Develop-
ment, protection, exploitation and related
problems of the hot and cold water aquifers
and the other related aspects were discussed.

Bal¢ova-Narhdere kiyr kesiminin hidroje-
olojisi/Hydrogeology of the Balgova-Narlide-
re coastal area

Sevki FILIZ, Giiltekin TERCAN, Unsal

GEMICI
D.E.U. Jeo. Miih. Bsl. IZMIR

Izmir’in batisinda yeralan Balgova ve Narlide-
re bolgelerinde beraberinde bir¢ok ¢evre soru-
nunun da geldigi, hidrolojik ve hidrojeolojik
dengelerin etkilenebilecegi hizh bir yapilasma
mevcuttur. Inciralu Ovasi’ndaki, 6zellikle ta-
rimsal amagl olarak yogun bir sekilde kullani-
lan soguk yeraltisularinda heniiz belirgin bir
denizsuyu girisimi gozlenmemektedir. Jeoter-
mal sular yiiksek sodyum igerikleri nedeniyle
sulama suyu olarak uygun degildir. Bu neden-
le ovadaki sondajlardan yapilan asir1 ¢ekimler
sonucunda veya bolgede jeotermal sularin ¢e-
sitli amaglarla kullanildi8 tesislerdeki atik su-
larin soguk yeralt sularina karigmasi sularin
kalitesini diisiirecektir. Isitma amaciyla kulla-
nilmas diigiiniilen Balgova Termal Alani’nda-
ki 1s1 enrjisi potansiyeli ucuzlugu, yenilenebi-
lir olusu ve diger enerji kaynaklarina oranla
minimum diizeyde cevre kirliligi yaratmasi
acisindan ¢ok olumlu 6zelliklere sahiptir. Bol-
gedeki gerek jeotermal sistemin gerekse de
soguk yeraltisular1 ve bunlarin kullanimlar
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sonucunda birbirlerini etkilemeleri birlikte ele
almarak degerlendirilmistir.

There is a rapid urbanization which will affect
the hydrological and hydrogeological proper-
ties of Narlidere-Bal¢ova area. Presently In
inciraltt Plain cold water aquifers contamina-
tion by the intrusion of sea water is not detec-
ted yet. However hot waters in this geothermal
area are not suitable for agricultural purposes
because of high sodium concentrations. There-

fore, over exploitation of cold water aquifers

which will cause mixing of the hot water into
this aquifer will degrade the quality of cold
water. Balcova Thermal Field, which is consi-
dered to be used in heating the buildings, has
many advantages. It is cheaper, renewable and
causes minimum pollution. In this study, geot-
hermal systems, cold water aquifers and their
influence of each other were investigated.

Davutlar-Kusadasi1 (Aydin) cevresinin hid-
rojeolojik incelenmesi/Hydrogeological in-
vestigation of the Davutlar-Kusadasi area,
Aydin

Giiltekin TARCAN, Sevki FILIZ, Unsal GEMICI
D.E.U. Jeo. Mith. Bél. IZMIR

Bu ¢alisma Davutlar-Kusadasi ¢evresinde ya-
pilan hidrojeolojik incelemeleri icermektedir.
Haritalanan sahanin disinda gozlenen sistler
hidrojeolojik a¢idan gecirimsiz temeli olustu-
rur. Mermerler karstik akifer 6zelliginde olup,
aym zamanda yoredeki sicak sularin da hazne
kayasim olusturur. I¢erdigi killi diizeyler ne-
deniyle jeotermal sistemin ortii kayasini olus-
turan Kusadasi birimi i¢indeki ¢akiltas: ve in-
ce kiregtast diizeyleri ise soguk sular i¢in aki-
fer 6zelligindedir. Kusadasi biriminin killi dii-
zeyleri soguk su akiferi i¢in gecirimsiz engel
kayalan olusturur. Pliyosen yash bazaltik vol-
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kanitlerin derinlik esdegeti bir magma alanin
sicak su sistemi i¢in 1s1tic1 kaya 6zelligindedir.
Aliivyon ise gerck beslenme alaninin genisligi,
gerekse gecirgenligi nedeniyle bol miktarda
yeralisuyu saglanabilecek iyi bir akiferdir.
Ancak son yillarda artan yazliklarin olusturdu-
gu betonlasma nedeniyle, etkin yagisin azal-
masi1 ve sondajlardan ¢ekilerek kullanilan ye-
ralusuyunun bilingsizce kullanilmast nedeniy-
le bu aliivyon akifer tuzlanma tehlikesiyle kar-
st karsiyadir.

This study contains hydrogeological investiga-
tions carried out in Davutlar-Kusadast region.
Schists which are exposed at the outside of the
mapping area, are impermeable basement
rocks known as aquifuge. The overlying marb-
les form not only the karstic aquifer for cold
water, but also a reservoir of the Davutlar
Thermal Water. Conglomerates and lacustrine
limestones of the Neogene aged Kusadas: unit
are also aquifer for cold groundwater. The cla-
vey levels of the same unit show an aquiclude
character and also form the cap rock of the ge-
othermal system of the study area. Pliocene
aged basaltic magma may probably be the heat
source. Alluvium is a very good aquifer in terms
of groundwater storage and yield. But these
areas and the aquifers are liable to the danger
of salt water contamination from the sea water
intrusion because of the unplanned housing and
increasing groundwater exploitation.

Cevher minerallerinin bilgisayarla modal
analizleri/Modal analyses of ore minerals by
the computer
Hulusi KARGI, Ferkan SIPAHI, Abdullah
KAYGUSUZ
K.T.U. Giim. Miih. Fak. Jeo. Miih. bal. GUMUSHANE

Mikroskop altinda nokta sayim yontemi ile ka-
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yaclarin modal analizi hala jeologlar tarafin-
dan en sik kullanilan yontemlerden birisidir.
Bu yOntem ucuz ve basit olmasina ragmen, ol-
dukca zaman alic1 bir yontemdir. Eger mine-
raller bilgisayar tarafindan tanimyor olursa ve
modal anazilide bilgisayar yaparsa, modal
analizler daha hizli ve hassasiyeti daha yiiksek
olacaktir. Cogu durumlarda cevher mineralle-
rini Yansitmali mikroskop altinda tanimak i¢in
renkleri yeterli bir kriter oldugundan, bilgisa-
yarin cevher minerallerini renklerinden kolay-
likla tanimasi miimkiin olacaktir. Bu amagla
Giimiishane Arnastol Yayla’sindaki, bir skarn
zonundan alinan Srneklerin parlak Kesitleri bir
scanner ile 256 gri tonunda tarand1 ve goriintii-
ler TIF dosyas1 olarak kaydedildi. Bu dosyalar
bir Qbasic programi yardimiyla ASCII dosya-
larina ¢evrildi. ASCII dosyalar igerisindeki
ASCII karekterlere esdeger birer renk kullana-
rak, resimler bu program yardimiyla ekrana
tekrar ¢izildi. Aymi mineraller orijinal fotog-
raflarin degisik kesimlerinde degisik tonlara
sahip oldugundan, dogal olarak ¢izilen resim-
lerde her bir mineral birkag¢ rankle temsil edil-
di. Bunu 6nlemek i¢in renklerin histogramu ¢i-
zildi ve ilgili renkler yakinindaki karekteristik
renklere dahil edildi. Gruplandirilmis renkler
kullanilarak program yardimiyla resimler tek-
rar ¢izildi ve orijinal fotograflara benzer ancak
minerallerinin tek bir renk tonu ile temsil edil-
digi resimler elde edildi. Sonugta en son re-
simlerdeki noktalarin (piksellerin) renkleri sa-
yilarak Orneklerin modal analizleri gercekles-
tirildi. Bu metodla taranmus bir fotografin mo-
dal analizi birka¢ dakika igerisinde yapilmak-
tadir.

Modal analysis of the rocks by the method of
point counting under microscope is still one of

the most frequently used method by geologists.

51. TURKIYE JEOLOJi KURULTAYI 1998 BiLDiRi OZLERI



Although this method is cheap and simple, it is
a time consuming method. If the minerals are
being recognized by the computer and point
counting is made by the computer, modal
analyses will be faster and more accurate. Be-
cause the color for the ore minerals is suffici-
ent criteria to recognize them under the reflec-
ting microscope in most cases, it will be pos-
sible that the computer easily recognizes ore
minerals on the basis of their colors. For this
purpose, the photos of polished samples col-
lected from a skarn zone at Arnastal high pa-
lateau, Giimiishane have been scanned in 256
gray tones by a scanner and the images have
been saved as TIF files. These files have been
converted to ASCII files by a Qbasic program.
The pictures have been redrawn on the moni-
tor by this program using a corresponding co-
lor for each ASCII character in the ASCII fi-
les. Because the same minerals have different
color tones in the different parts of original
photos, each minerals have naturally been
represented by several colors on the redrawn
pictures. In order to prevent this, histograms
of colors have been plotted and related colors
included in the characteristic neighboring co-
lors. The pictures have been redrawn by the
program using the grouped colors and the pic-
tures similar to originals photos, but their mi-
nerals represented by a single color-tone have
been obtained. Finally, the modal analyses of
samples have been carried out by the counting
colors of each pixel in the last pictures. By this
method, a modal analysis of a scanned photo

takes a couple of minutes.

J.M.O. KUTUPHANESI
Yurt ici ve yurtdisi yayinlaria
UYELERIMIZiN hizmetinde!
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Kar qgy/Snow avalanche

Yildinm GUNGOR
1.U. Miih. Fak. Jeo. Miih. Bsl. ISTANBUL

Kar ¢181, diinyanin ¢esitli bolgelerinde ve iil-
kemizde binlerce can kaybina ve milyonlarca
dolarlik mal kaybina neden olmaktadir. Cig
genel anlamda ikiye ayrilir: 1. Toz kar ¢i181
(Gevsek kar ¢181) 2. Tabaka ¢1g1. Cifin olusa-
bilmesi i¢in uygun yamag¢ efimi 28°-50° ara-
sindadir. Bu egimden diisiik ve yiiksek derece-
ler ¢1§ olusumu i¢in uygun zemin olustura-
mazlar. Son 15 yilda ¢i1gin 6nlenmesi i¢in ya-
pilan caligmalar bilinenlerin aksine ¢1§ olustu-
ran etkenlerin farkli oldugunu ortaya koymus-
tur. Ornegin giiriiltiiniin her zaman ¢13a yol ac-
madig1 belirlenmistir. C1ga yol a¢an ana etken-
lerin basinda “Siiper zayif sinirlar” gelmekte-
dir. Bu teoriyle giiriiltii sonucu diisiiriilen ¢18-
lardan sonra nasil olup da tekrar ¢1§ diistiigii
sorusuna da yanit bulunmustur. Ozellikle iilke-
miz gibi kigin yogun kar yagisi altinda kalan
lilkelerde ¢18, can ve mal kaybr i¢in potansiyel
tehlike olusturmaktadir. Hem yerlesim yerleri
hem de kayak merkezleri ¢1g tehdidi altinda
olan iilkemizde ne yazik ki bir ¢1 6l¢iim istas-
yonu bulunmamaktadir. Bu nedenle en kisa
zamanda yerbilimcilerin de i¢inde bulundugu
bir olusuma gidilerek, hedef bolgeler saptan-
malr ve bu bolglerde ¢1g 6l¢iim istasyonlar
kurulmalidir.

Snow avalanche has caused thousands of de-
aths and millions of dollars of property loss, in
different areas of the world and in our co-
untry. Generally, avalanche has two types: 1.
Powder snow avalanche (Loose snow ava-
lanche), 2. Slab avalanche. The appropriate
slope for avalanche formation is between 28-
50 degrees. The slopes higher and lower than
these cannot form appropriate background for
avalanche formation. The studies of last 15 ye-
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ars have demonstrated that the factors that
form avalanche are different than what has
been thought so far. For instance , it has been
shown that noise does not always cause ava-
lanche. “Super Weak Boundaries” are among
the main factors that cause avalanche. With
this theory, an answer has been found to the
question of how new snow avalanche falls
again after it was fallen through noise. Espe-
cially in countries like us, where dense sno-
wing is seen in winter, avalanche constitues a
potential danger for life and property loss.
Both residence areas and skiing centers are
under threat of snow avalanche in our co-
untry; unfortunately there is not any avalanc-
he measurement station. For this reason a
multidisciplinary team that includes geologists
too, may be established, as soon as possible
the target areas should be determined, and
avalanche measurement stations should be set
in these areas.

.Hasar veren jeolojik prosesler/Hazardous
geological processes

Yildinm GUNGOR, Osman YILMAZ
1.U. Miih. Fak. Jeo. Miih. Bél. ISTANBUL

Jeolojik siiregte meydana gelen dogal afetler
canlilar igin siirekli tehlike olugturmustur.
Ozellikle yerlesik yasam siirdiiren insanlar do-
gal afetlerin siirekli tehdidi altindadirlar. Do-
gal afetlerin verdigi can ve mal kayb: korkutu-
cu boyuttadir. 1970-1990 yillan arasinda Yer-
yuvarn lizerinde depremler, seller, kasirgalar
ve volkanik olaylar yaklagik 3 milyon kisinin
yasamina mal olmustur. Maddi kayip ise 100
milyar dolarn iizerindedir. Ulkemizde de her
yil yiizlerce can kayb1 ve milyonlarca dolar
mal kaybr olmaktadir. Buna is kaybu, iiretken-
liginin azalmas1 ve kisinin psikolojisini derin-
den etkileyen acilar gibi sosyal kayiplar dahil

degildir. Bu nedenle, insan hayatina ve mal
varlifina yonelik tehditin engellenebilmesi ya
da en aza indirgenebilmesi i¢in dogal afetlere
yol acan dogal proseslerin taninmasi ve yeteri
derecede dikkate alinmasi gerekmekterdir. Je-
olojik siirecte meydana gelen dogal afetlerin
zararinl minimuma indirmek i¢in yapilan ¢a-
lismalarin basinda dogal afetleri 6nceden tah-
mini gelmektedir. Bu konudaki ¢alismalar be-
raberinde bagka onemli sorunlari da getirmek-
tedir. Bu sorunlarin basinda halki 6nceden bil-
gilendirme gelmektedir. Bilim adamlarinin bir
kismi halki dnceden bilgilendirmenin can kay-
bim1 azaltacagini ileri siiriirken, diger bir grup
ise onceden bilgilendirmenin panige yol aga-
cagim ve dolayisiyla da hem can hem de mal
kaybinin daha fazla olacagim ileri siirmekte-
dirler. Bu ¢alismada hasar veren dogal afetle-
rin Onlenmesi veya verecedi zararlarin mini-
muma indirilmesi igin alinmasi gereken ted-
birler ve 6nceden tahminin getirdidi avantajlar
ve dezavantajlar tartigtlacakur. Burada gevre
jeologuna diisen gorev, potansiyel olarak fela-
ket olabilecek prosesleri saptamak, karar veren
ve plan yapan makamlara bu bilgiyi aktararak,
zararlan en aza indirmek igin yerbilimsel al-
ternatif ¢cozemler tiretmektir.

Natural hazards that occur in the geological
processes have continuously constituted dan-
ger for the living. Especially settled people are
always under the threat of disasters. The life
and property loss that are caused by natural
hazards is at dangerous level. Earthquakes,
floods, whirlywinds and volcanic incidents
that have taken place on the earth between the
years of 1970-1990 have caused the deaths of
3 million people. Property loss is above 100
billion dollars. In our country, ever year hun-
dereds of deaths, and millions of dollars of
property loss have been seen. These do not
include job loss, decrease of productivity, and
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social losses like sorrows that affect personal
psychological wellbeing. For this reason, in
order to prevent or minimize the threat to-
wards people’s live and properties, the natural
processes that cause natural hazards should
be known and taken into account seriously.
Prediction of natural hazards comes first
among the studies, to be done for minimizing
the harm of hazards that occur during the ge-
ological processes. The studies also bring ot-
her important problems. Informing the people
beforehand has a crucial place among these
problems. While some of the scientists suggest
that informing people beforehand would de-
crease the amount of life loss, another group
of them suggest that it would cause panic so
that both life and property loss would incre-
ase. In this study, the necessary precautions
for minimizing or decreasing the damage of
natural hazards, and the advantages and di-
sadvantages of prediction beforehand, are go-
ing to be discussed. The duty of the environ-
mental geologist here is to fix the potantial di-
sastrous processes, producing geological al-
ternative solutions for minimizing the harm
through communicating this information to the
people in position of deciding and planning.

Kuzeybati Anadolu’nun sismotektoniginde
anomaliler/Seismotectonic anomalies in
northwestern Turkey

Dogan KALAFAT, Ali PINAR
B.U. Kand. Rasat. ve Dep. Aras. Enst. ISTANBUL

Bu ¢alismada 1965-1995 yillan arasinda bol-
gede olmus 26 adet depremin ilk hareket yon-
leri teknigi kullanilarak fay diizlemi ¢6ziimle-
ri yapilmugtir. Bunun yaninda Marmara denizi-
nin i¢inde 1954 yilinda olan ve Galitzin sis-
mografi ile kaydedilen Ms=4.6 ve Ms=4.8 bii-
yiikliigiindeki 2 depremin ISK Kandilli dep-
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rem istasyonunun 3 bilesen kayitlarinin dalga
sekilleri kullanilarak moment tensorleri belir-
lenmistir. Bu 2 deprem dogrultu atim bilesenli
normal faylanma mekanizmas1 gostermekte-
dir. Her ne kadar Kuzeybati Anadolu acilma
rejimi etkisi altinda ise de, lokal Slgekte sikig-
ma rejimi gosteren bazi1 anomaliler gbzlenmis-
tir. Bunlardan biri Marmara denizinin kuzey
ve kuzeybat1 agiklarina isabet etmektedir. II-
gingtir ki bu sonuglar1 GPS calismalar da des-
teklemektedir. Diger bir anomali ise Marmara
denizinin giineybat1 kisminda 1983 yilinda
olan Biga Depremi (Ms=6.1) ve 1969 yilinda
olan Gonen depreminde (Ms=5.7) goriilmek-
tedir. Daha giineyde, 1992’de olan Doganbey-
Izmir depremi, ters bileseni olan oblik faylan-
ma, 1994 Manisa depremi de ters faylanma
ozelligi gostermektedir. Kuzeybati Anado-
lu’da sismojenik zonun kalinlig1 en fazla 20-
25 km civarinda olmasina ragmen Kirkagac-
Akhisar bolgesinde (39°K-28°D) goriilen orta
derinlikteki deprem etkinligi diger bir anoma-
liyi teskil etmektedir.

Using the first motion polarities the focal mec-
hanisms of 26 earthquakes of moderate size,
occured between 1965-1995, were obtained.
In addition, from the 3-component waveform
records of the ISK (Kandilli) station the mo-
ment tensors of two Marmara Sea events
(Ms=4.6 and Ms=4.8), occured in 1954, were
retrieved. The focal mechanisms of these two
events indicate normal faulting with large stri-
ke-slip component. The major result of this
study is that, although the general tectonic re-
gime of NW Turkey is extensional there are oc-
currences of local compressional anomalies.
For example, the focal mechanisms of earth-
quakes taking place offshore of northern and
northwestern Marmara Sea show compressi-
on. It is interesting to note that this result is in
good agreement with other studies. Another
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compressional anomaly is seen from the focal
mechanisms of the 1983 Biga earthquake
(Ms=6.1) and the 1969 Gonen earthquake
(Ms=5.7) which were obtained by other wor-
kers. The final example comes from the further
southern regions where the 1992 Doganbey-
Izmir (Ms=6.1) and the 1994 Manisa
(Ms=5.2) earthquakes took place. Besides the
compressional strain release anomalies, an in-
termediate depth seismic activity at Kirkagac-
Akhisar (39°N-28°E) constitutes another type
of anomaly since it is well-known that the seis-
mogenic zone at NW Turkey do not exceed the
depth range of 20-25 km.

Marmara Bolgesi’nde sogurulmamn ince-
lenmesi/Investigation of attenuation at the
Marmara region.

Giindiiz HORASAN!, Ayse KASLILAR OZ-
CANZ, Aysun BOZTEPE GUNEY?, Niyazi
TURKELLI!, Rengin GOK!

1 B.U. Kan. Ras. ve Dep. Ar. Enst. ISTANBUL
2 1.T.U. Mad. Fak. Jeofizik Miih. B5l. ISTANBUL

Marmara Bolgesi’nde kabuga ait sogurulma
parametresi koda dalgas1 genliginin zamana
bagl azalimindan Q. ! ve S dalgasinin koda
dalgas1 genligine oraninin uzaklikla azalimin-
dan, Q,!, olmak iizere 2 farkli yontemle he-
saplanmustir. Bu galismada Bogazici Universi-
tesi Kandilli Rasathanesi ve Deprem Arastir-
ma Enstitiisii (KRDAE) ne ait deprem verileri
kullanmilmistir. Calismada kullanilan deprem-
lerin manyitiidleri 2.4 ile 3.5 arasinda, episantr
uzaklig1 da 20 ile 110 km arasinda degismek-
tedir. Her iki yontemle Q parametresi frekansa
baglh olarak Q. = (41£1.07)f1.08+0.03 ye Q =
(50£1.7)f109+005 hesaplanmuistir. Q. ve Q

arasindaki bu benzerlik, koda dalgalarinin so-
gurulma mekanizmasinin S dalgalarin sog-
rulma mekanizmasiyla benzer oldugunu gos-
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termektedir. Farkli lapse zamanlar i¢in ortala-
ma Q, degerlerinin frekans bagimliligs iist ka-
buktaki heterojenliklerin daha fazla olduguna
ve bolgenin deprem riskinin yiiksek olduguna
isaret etmektedir.

The attenuation parameterin in the crust at the
Marmara region is calculated by using two
different methods based on the rate of time de-
cay of coda-wave amplitude, Q ! and the rate
of decay of the S wave to coda wave amplitu-
de ratio with distance, Q1. In this study we
used earthquake data from Bogazici Univer-
sity Kandilli Observatory and Earthquake Ins-
titute (KOERI). The magnitudes of Earthqu-
akes in this study are betwen 2.4 and 3.5 and
epicentral distances are 20-100 km. The coda
Q and normalized coda Q values were calcu-
lated as Q. = (41£1.07)f1-08=0.03 gnd Q_ =
(50+1.7)f1.09%0.05 respectively. The similarity
in the frequency dependency of calculated Q
values by using two different methods indica-
tes that the attenuation mechanism for coda
waves is similar to that of the direct S waves.
And also, the degree of frequency dependency
of average Q. values for the different lapse ti-
mes indicates that strong heterogeneity in the
upper crust and higher seismic risk for the re-
gion.

Cinko cevher yataklarimin biyojeokimyasal
prospeksiyonu icin bazi belirleyici bitki-
ler/Some plant species for biogeochemical
prospection of the zinc ore deposits

Zeynep OZDEMIR!, Ahmet SAGIROGLU?

1 M.U. Miih. Fak. MERSIN
2 F.U. Miih. Fak. ELAZIG

Maden (Elazig) bolgesinde bulunan Kibris Ti-
pi Masif Siilfit yatagi M.O. 2000 yillarindan
beri isletilmektedir. Flotasyon atiklari, curuf,
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pasa ve isletme sahasindan ¢ikan metalce yiik-
lii sular dogrudan Maden Cayi’na verilmekte
ve Maden Cay’t boyunca bitkiler, metal aci-
sindan yiiklii bu ortamda yetistiklerinden, bir-
cogu yapilarinda clementleri yliksek oranlarda
biriktirmektedirler. Bu metalce yiiklii ortamda,
cinkoyu yapilarinda 6nemli miktarlarda birik-
tiren bitkiler Zn prospeksiyonu i¢in belirleyici
olabilecegi temelinden hareketle Maden Cay:
boyunca kirlenmenin oldugu bolgelerde ve
kirlenmeden onceki, calisma alanindan uzak
olan Malatya ve Kralkizi Barajt bolgelerinden
bitki (yaprak, dal, cicek gibi organlarinda),
toprak ve su ornekleri toplanmigtir. Bu 6rnek-
lerdeki ¢inko diizeyleri ise alevli atomik ab-
sorpsiyon spektrofotometresi kullanilarak ana-
liz edilmistir. Elementlerin bitki/toprak arasin-
daki iligkileri istatistiksel olarak incelendigin-
de Zn icin; Salix armenorossica A. Sky, (n=9,
r=0.8491), Platamus orientalis L. (n=17,
r=0.8681), Populus nigra L (n=17, r=0.8033),
tiirlerinin dallartyla topraktaki element diizey-
leri arasindaki iligkinin ¢ok ¢nemli (P < 0.01)
oldugu belirlenmigtir. Bu bitki tiirlerinin top-
raktaki Zn miktarlarim ¢ok 1yi yansitmalari
nedeniyle ¢inko icin iyi belirleyici bitkiler ol-
duklart ve biyojeokimyasal prospeksiyonda
basarili bir sekilde kullanilabilecekleri sonu-
cuna varilmastr.

The Maden (Elazig) area is well known for its
Cyprus Type massive sulphide ore deposit
which has been operated for last 2000 years.
The flotation waste water, waste slags and me-
tal rich water have been discharged into Ma-
den Cayi. Thus, plants along Maden Cay:
grow up in a metal rich environment and ac-
cumulate very high levels of elements in their
bodies. Starting from this basic point water,
soil and plant samples (as leaves, twigs and
flowers) were collected along Maden Cay
(before and after the discharge point) and at
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the unpolluted areas (Malatya and Kralkizi).
Zinc content of samples were determinated by
Flame Atomic Absorption Spectrophotometer.
Data for the
plant/soil relationship for zinc are summari-

statistical significance of

sed. The Salix armenorossica A. Sky. (n=9,
r=0.8491), Platanus orientalis L. (n=17,
r=0.8681), (n=18,
r=0.8033), species for zinc showed (in twigs)

Populus nigra L.

highly significant (P < 0.01) relationship.
These plant species are apparently very good
plants for the zinc element and could be suc-
cessfully used for further biogeochemical
prospecting.

Azerbaycan’in Ponsiyen denizlerinin biyo-
nomik oOzelliklerinin biyojeokimyasal ola-
rak incelenmesi/The investigation of biono-
mic properties of the Azerbaijan Pontian as
biogeochemically.

Saday ALIYEV, Aynur BUYUKUTKU
A.U. Fen Fak. Jeo. Miih. B6l. ANKARA

Bu calismada Azerbaycan’in Ponsiyen deniz-
lerinin evrimi boyunca yagamis mollusk toplu-
luklarinin dagilimi ve ortam kosullan incelen-
migtir. Ortam kosullarinin incelenmesi orga-
nizma-ortam arasidaki siirekli jeokimyasal
iliskilerin belirlenmesine dayanmaktadir. Oz
olarak ¢okellerde ve fosillesmis kavkilarda Ba,
Sr, Mg ve Ca gibi indikator elementlerin dagi-
lim farkliliklannin yorumlanmasi yukarnida ve-
rilen jeolojik siire icerisinde havzanin tuzlu-
luk, sicaklik ve paleofasiyes 6zelliklerini orta-
ya koymaktadir. Genis capli incelemeler, bar-
yumun denizel ortamda yaygin bulunma nede-
ninin ¢okellerin litofasiyes 6zelliklerine bagh
oldugunu belirtir. Soyle ki, s1§ deniz fasiyesin-
de olusmus ¢okeller Ba’ca daha zengin du-
rumdadirlar. Zaten bu fasiyese 6zgii olan mol-
liisk tiirlerinde bulunan baryumun miktan di-
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ger fasiyeslerde bulunan molliisk tiirlerinde ol-
dugundan daha fazladir. Ca/Mg yontemi kulla-
mlarak Ponsiyen denizlerinin gelisimi boyun-
ca fauna ve ¢okel olusum ortamlarinin mutlak
1s1lan belirlenmigtir. Soyle ki, erken Ponsiyen
havzalaninda sicaklik 21-22°C, Orta Ponsiyen
caglarinda 20.6-21.5°C ve Geg¢ Ponsiyen asa-
masinda 21.5-22°C olup, sicakligin degisme-
digi gozlenmektedir. Kavki ve ¢okellerde Sr
dagilimu arasinda bir dengenin olmadig: kanit-
lanmugtir. Sr’un biitiin ¢okel tiplerindeki mik-
tarlann onlarla bir arada bulunan kavkilarda
saptanmis miktarlarindan ¢ok azdir. Sonug
olarak stronsiyumun dagilimini denetleyen
baglica unsurun ortamin tuzluluk orani oldugu
goriilmiistiir. Dolayisiyla tath su molliiskleri-
nin stronsiyumca daha fakir olduklari, bunun
aksine ac1 suda yasayan molliisklerin stronsi-
yumca daha zengin olduklan somut olarak go-
riilmektedir. Buradan da stronsiyumun orta-
mun tuzluluk rejimini belirten bir element ol-
dugu ispatlanmstir. Goriildiigii gibi paleo hav-
zalarda sedimantolojik ortam kosullarinin be-
lirlenmesinde diger yontemlerle birlikte biyo-
jeokimyasal metodlanin da kullanilmasi s6z
konusudur.

In this study, distrubitions and environmental
conditions of the mollusc fauna which lived in
the evolution of Pontian seas of the Azerbaijan
were investigated. The research of the envi-
ronment conditions were based on the deter-
mination of contionuos geochemical relation
which was between the organism and environ-
ment. Interpretation of the distribution diffe-
rences of the Ba, Sr, Mg and Ca in the shell
and deposits were indicated the salinity, tem-
perature and paleofacies of the basin at the
Ponsien age mentioned above. Detailed inves-
tigations indicated that, the reason of the wi-
dely appearances of in marine environments
depended on the lithofacies properties of de-
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posits, such that in the shallow marine facies
deposits contain more barium. In any case the
barium content of mollusc species belong to
this facies are more that the other ones. Abso-
lute temperatures of fauna and deposit forma-
tion environments were determined by Ca/Mg
method during the development of the Ponsien
seas. These are; in the early Ponsien age the
tempereture was 21-22°C, in the Middle Pon-
sien age the semperature was 20.6-21.5°C and
in late Ponsien age the temperature was 21.5-
22°C and it was determined that the tempera-
tures were constant. In fact, it was proved that
tehere is no balance between the Sr distributi-
on of shell and deposits. Sr amount in the de-
posits is less than the Sr amounts in the shells.
=as a result, it is seen that the main parame-
ter which controls the distribution of the Sr is
the salinity rate of the environment. That is
why, it is concrete that the lacustrine Mollusc
Sr amount is poor than the marine Mollusc.
Hence, Sr is an element which determines the
salinity regime of the environment. It can be
seen that, in the determination of the environ-
ment conditions of biochemical methods can
also be used together with the other methods.

Korucuk (Silifke-Mersin) yoresinde Geg
Devoniyen-Erken Karbonifer Brakiyopod
faunasy/Late Devonian-Carboniferous Brac-
hiopod fauna in Korucuk (Silifke-Mersin) re-
gion.

Gonca EROGLU

M.U. Jeo. Miih. B51. MERSIN

Orta Toroslarin giiney kesimindeki Korucuk
koyiinde (Silifke-Igel) yiizeylenen Korucuk
formasyonu baglica kumlu kiregtas1 ve kumta-
s1 ardisgtmindan olusur. Bu formasyon yerel
olarak bol brakiyopod faunasi, daha ender ola-
rak mercan, crinoid ve trilobitler i¢erir. Bu ¢a-
lismada bazi1 brakiyopod cins ve tiirleri tanim-
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lanmustir. Bu topluluk Geg¢ devoniyen-Erken
Karbonifer yasim verir ve Afganistan’in Ro-
bat-e-Pai yoresinden belirlenen ayni yastaki
brakiyopod fauna toplulugu ile benzerlik gos-
termektedir.

Korucuk formation exposed in the Korucuk
village (Silifke-Igel), the southern part of the
Middle Taurides (S Turkey), consists mainly of
alternation of sandy limestones and sandsto-
nes. The formation contains locally abundant
brachiopods and subordinate corals, crinoids
and trilobites. This study, describes and illust-
rates some brachiopods genera and species.
This brachiopod fauna assemblage indicates a
Late Devonian-Early Carboniferous age and
is comparable with those in the same age from
Robat-e-Pai, Afghanistan.

Adriyatik Platformu ve Torid Platformun-
da bentik foraminiferlerle K/T gecisinin
karsilastirilmasi/The correlation of K/T
transition with benthic foraminifera in the
Adriatic Platform and Taurid Platform

Mehmet AKYAZI, Nazire OZGEN, Nurdan

INAN
C.U. Miih. Fak. Jeo. Miih. Bsl. SIVAS

Alpin Kugaginin Adriyatik Platformunda Ma-
astrihtiyen; Rhapydionina liburnica (Stache),
Fleuryana adriatica De Castro, Cuneolina
cylindrica Henson ve Cuneolina ketini Inan
bentik foraminiferlerini iceren Rudist’li kireg-
taglanyla temsil edilip, sinirli lagiin ortamim
gosterirken; ayni kusagin Torid Platformunda
Maastrihtiyen, pelajik ortamlarin diginda, ge-
nellikle Orbitoides medius (d’ Archiac), Orbi-
toides apiculatus Schlumberger, Omphalocyc-
lus macroporus (Lamarck), Pseudompha-
locyclus blumenthali Merig, Lepidorbitoides
minor (Schlumberger), Hellenocyclina beotica
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Reichel, Cideina soezerii (Sirel), Siderolites
calcitrapoides Lamarck, Loftusia anatolica
Merig, Loftusia minor Cox, Loftusia harrisoni
Cox, bentik foraminiferlerini i¢eren Rudist’li
kirectaslariyla temsil edilip, resifal ortamu isa-
ret eder. Torid Platformunun, Adriyatik Plat-
formu Maastrihtiyen bentik faunasi ile benzes-
tigi yiizlekleri; Akdag (Antalya), Hadim, Sey-
disehir (Konya), Saimbeyli, Kozan ve Pozanti
(Adana) yorelerinde mevcuttur. Adriyatik
Platformunda K/T gegisi; genellikle, bresik bir
seviye ile belirgin olup, benzer seviye To-
rid’lerin baz1 bolgelerinde de goriiliir. Ancak,
Torid Platformunda gegis, genellikle, dolomi-
tik kirectas: seviyeleriyle temsil edilir. Her iki
durumda, K/T gecisinde kisa siireli su iistii ol-
ma donemini isaret eder. K/T gecisinden son-
ra, her iki platformda da bentik faunanin say1
ve ciesitlilik bakimindan fakirlesmesi dikkat
¢ekicidir. Adriyatik Platformunda Daniyen,
Protelphidium sp., Pseudonummoloculina sp.,
Hellenalveolina sp. ve miliolidleri i¢eren ki-
rectaglariyla temsil edilirken, Torid Platfor-
munda bu formlarin yerini Anomalina sp., Mis-
sissippina sp., Eponides sp ve ilkel rotaloidal
formlar almistir. Her iki platformda da Dani-
yen, miliolidlerin hakim oldugu kiigiik bentik-
lerle temsil edilmekte olup, bu fauna diisiik
enerji kosullarimin hiikiim siirdiigii litoral lagii-
ner ortamlardaki korfez ve havuzlan gosterir.

Maastrichtian is presented with rudistid limes-
tones that contain benthic Rhapydionina libur-
nica (Stache), Fleuryana adriatica De Castro,
Cuneolina cylindrica Henson and Cuneolina
ketini Inan and indicates a limited lagoon envi-
ronment in the Adriatic Platform of Alpina Bellt.
On the other side, the Maastrichtian, excluding
pelagic environment, is represented with rudis-
tid limestone that contain benthic foraminifera
of Orbitoides medius (d’Archiac), Orbitoides
apiculatus Schlumberger, Omphalocyclus mac-
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roporus (Lamarck), Pseudomphalocyclus blu-
menthali  Meri¢, Lepidorbitoides minor
(Schlumberger), Hellenocyclina beotica Reic-
hel, Cideina soezerii (Sirel), Siderolites calcit-
rapoides Lamarck, Loftusia anatolica Merig,

Loftusia minor Cox, Loftusia harrisoni Cox,

and indicates a reefal environment. Outcrops of

Tauride platform that are similar to Mastrichti-
an aged benthic fauna of Adriatic Platform are
present in Akdag (Antalya), Hadim, Seydisehir
(Konya), Saimbeyli, Kozan and Pozanti (Ada-
na) regions. K/T transition in the Adriatic Plat-
form is generally marked by a breccia level
which is present in some part of the Tauride.
However, in Tauride Platform this transition is
generally presented with dolomitic limestone
levels. In both cases, it indicates a short-period
term for emergance. After K/T transition, it is
noteworthy that the benthic fauna became po-
orer in quantity and type in both platforms. Da-
nian is represented with limestones that conta-
in miliolid and Protelphicium sp., Pseudonum-
moloculina sp., Hellenalveolina sp. in Adriatic
Platform. In Tauride Platform however, these
forms are replaced by Anomalina sp., Missis-
sippina sp., Eponides sp. and primitive rotalid
forms. Danian is presented by small benthic in
which miliolid dominate in both platforms. This
Jauna indicates the pressuce of bays and lago-
ons in litoral lagoonal environments in which
low energy conditions dominated.

Hereke (Kocaeli) dolaymdaki Ge¢ Kretase-
Paleosen yash Akveren Formasyonu’nun
stratigrafisi/Stratigraphy of Late Cretace-
ous-Paleocene Akveren Formation in the
Hereke (Kocaeli) Region.

Miikerrem FENERCI, Sacit OZER
D.E.U. Miih. Fak. Jeo. Miih. Bol. IZMIR

Bu ¢alisma, Hereke ve c¢evresinde gozlenen
Geg¢ Kretase-Pacosen yash Akveren Formas-
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yonu’nun stratigrafisini ortaya koymay1 amag-
lar. Akveren formasyonu’nun alt boliimii ya-
nal degisimler sunan kirmuzi renkli cakiltagla-
1, camurtaslari, biyoklastik kiregtaslart ve ru-
distli kumlu kirectaslarindan, iist bolimii ise
killi kiregtaslart ve camurtaslarindan yapilidir.
Bu diizeylerde yerel tiifit arakatkilart da gozle-
nir. Akveren Formasyonu’nun rudistli diizey-
lerinde erken Maastrihtiyen yasini vurgulayan,
Hippurites lapeirousei, Hippurites nabresi-
nensis, Hippurites sulcatoides, Vaccinites ulti-
mus, Vaccinites braciensis,Vaccinites cf. go-
saviensis, Vaccinites cf. sulcatus, Gorjanov-
icia costata, G. kayae, G. akyoli, G. boeotica,
G. lipparinii, Joufia reticulata, Pseudopolyco-
nites cf. ovalis, Miseia hekimanensis, Radioli-
tes simpliformis, R. corporatus, Sauvagesia
herekiana, Sabinia klinghardti ve Plagioptyc-
hus sp. tiirleri saptanmigtir. Akveren Formas-
yonu’nun biyoklastik kirectaslarinda asagidaki
bentonik foraminiferler tamimlanmustir: Side-
rolites vidali, S. charentensis, Praesiderolites
dowville, P. dordoniensis, Orbitoides cf. medi-
us, Planobulinella dordoniensis, Textulariidae
ve Rotaliidae. Tanimlanan foraminiferlerden
Siderolites vidali ve S. charentensis tiirlerinin
ge¢ Kampaniyen’den erken Maastrihtiyen’e
kadar uzandig1 ve Praesiderolites douville, P.
dordoniensis tiirlerinin ise ge¢ Kampaniyen’i
simgeledigi bilinmektedir. Rudistler ve fora-
miniferlerden elde edilen verilere gére Akve-
ren Formasyonu’nun alt boliimleri i¢in erken
Maastrihtiyen yas1 onerilebilir. Akveren For-
masyonu’nun {ist béliimlerinde ise erken Ma-
astrihtiyen’in iistii-Daniyen yasim belgeleyen
Globotruncana arca, G. aegyptica, G. bullo-
ides, G. linneiana, G. laperenti, G. falsostuar-
ti, G. ventricosa, Globotruncanita stuartifor-
mis, Gl. stuarti, Gl. elevata, Ganserina gan-
sseri, Rosita fornicata, Globigerina triloculi-
noides, Morozovella pseudobulloides, M. tri-
nidadensis, M. angulata ve M. uncinata gibi
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planktonik forominiferler de gozlenmistir.

In this study the stratigraphy of Late Cretace-
ous-Paleocene Akveren formation has been
studied in the Hereke (Kocaeli) area. The lo-
wer section of Akveren Formation shows late-
ral interfingering of red conglomerates, bioc-
lastic limestones and rudist-bearing sandy li-
mestones. These levels grades upward to cla-
yey limestones and mudstones which consist of
the upper section of the formation. The local
tuffites are observed in these levels. In the ru-
dist-bearing sandy limestones the rudist speci-
es inticating early Maastrichtian age are de-
termineted: Hippurites lapeirousei, Hippurites
nobresinensis, Hippurites sulcatoides, Vacci-
nites ultimus, Vaccinites braciensis,Vaccinites
cf. gosaviensis, Vaccinites c¢f. sulcatus, Gorja-
novicia costata, G. kayae, G. akyoli, G. boeo-
tica, G. lipparinii, Joufia reticulata, Pseudo-
polyconites c¢f. ovalis, Miseia hekimanensis,
Radiolites simpliformis, R. corporatus, Sauva-
gesia herekiana, Sabinia klinghardti and Plagi-
optychus sp. In the bioclastic limestones of Ak-
veren formation, following benthonic forami-
nifera are recognized: Siderolites vidali, S.
charentensis, Praesiderolites douville, P. dor-
doniensis, Orbitoides ¢f. medius, Planobuli-
nella dordoniensis, Textulariidae and Rotali-
idae. It is already known that, among the fora-
minifera determined Siderolites vidali, S. cha-
rentensis species range from late Campanian
to early Maastrichtian, and Praesiderolites do-
uville, P. dordoniensis species indicate late
Campanian age.te data from the rudists and
foraminifera, early Maastrihtian age can be
proposed for the lower part of Akveren forma-
tion. At the uppar section of Akveren formati-
on, the planktonic foraminifera such as Glo-
botruncana arca G. aegyptica, G. bulloides, G.
linneiana, G. laperenti, G. falsostuarti, G.
ventricosa, Globotruncanita stuartiformis, Gl.
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stuarti, Gl. elevata, Ganserina ganseri, Rosita
fornicata, Globigerina triloculinoides, Moro-
zovella pseudobulloides, M. trinidadensis, M.
angulata ve M. uncinata indicating an upper-
most stages of early Maastrihtian to Danian
age have been observed.

Padriciano (italya), Sopada (Slovenya) ve
Bat1 Pontid (Tiirkiye) Tanesiyen’inin ben-
tik foraminiferleri/The benthic foraminifera
of Thanetian of Padriciano (Italy), Sopada
(Slovenia) and Western Pontids (Turkey).

" Nazire OZGEN, Mehmet AKYAZI

C.U. Jeo. Miih. B&l. SIVAS

Padriciano (ltalya) ve Sopada (Slovenya) ke-
sitlerinde Tanesiyen yiizlekleri, kirectas: lito-
lojisi sunar ve ¢ogunlukla agglijtinaht kavkili
(Fallotella alavensis Mangin, Fallotella koc-
hanskae Hottinger&Drobne, Coskinon rajkae
Hottinger&Drobne, Cribrobulimina cornioli-
ca Hottinger&Drobne, Broeckinella arabica
Henson, Saudia labyrinthica Grimsdale) ve
porselen kavkili (Idalina sinjarica Grimsdale,
Lacazina blumenthali Reichel&Sigal, Perilo-
culina slovenica Drobne, Pseudolacazina do-
natae (Drobne), Glomalveolina levis Hottin-
ger, Glomalveolina dachelensis Schwager,
Hottingerina lukasi Drobne, Pseudonummolo-
culina sp., Pentellina sp., Hellenalveolina sp.)
foraminiferlerle birlikte Miscellanea sp., Assi-
lina sp. ve Operculina sp. bentik foraminifer
toplulugunu kapsar. Bat1 Pontidler’de de Ta-
nesiyen, genellikle kirectast litolojisi sunar ve
Idalina sinjarica Grimsdale, Lacazina cf. blu-
menthali Reichel&Sigal, Mississippina bink-
horsti (Reuss), Laffitteina erki (Sirel), Cuvilli-
erina sireli Inan, Rotalia perovalis Terquem,
Kathina subspherica Sirel, Gypsina linearis
(Hanzawa), Sphaerogypsina globulus (Reuss),
Miscellanea primitiva Rahaghi, Miscellanea
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minuta Rahaghi, Discocyclina seunesi Douvil-
le, Assilina sp., Operculina sp. bentik forami-
nifer toplulugunu igerir.

The Thanetian is presented with limestones
and usually contain agglutinated forms (Fallo-
tella alavensis Mangin, Fallotella kochanskae
Hottinger&Drobne, Coskinon rajkae Hottin-
ger&Drobne, Cribrobulimina corniolica Hot-
tinger&Drobne, Broeckinella arabica Henson,
Saudia labyrinthica Grimsdale) porcellanace-
ous shell (Idalina sinjarica Grimsdale, Lacazi-
na blumenthali Reichel&Sigal, Periloculina
slovenica Drobne, Pseudolacazina donatae
(Drobne), Glomalveolina levis Hottinger,
Glomalveolina dachelensis Schwager, Hottin-
gerina lukasi Drobne, Pseudonummoloculina
sp., Pentellina sp., Hellenalveolina sp.) and
Miscellanea sp., Assilina sp., Operculina sp.
benthic foraminifera assemblage in the Padri-
ciano (Italy) and Sopada (Slovenia) outcrops.
In the Western Pontids, The Thanetian is pre-
sented with limestones that contain benthic fo-
raminifera of Idalina sinjarica Grimsdale, La-
cazina cf. blumenthali Reichel&Sigal, Missis-
sippina binkhorsti (Reuss), Laffitteina erki (Si-
rel), Cuvillierina sireli /nan, Rotalia perovalis
Terquem, Rotalia trochidiformis Lamarck,
Kathina selveri Smout, Kathina major Smout,
Kathina subspherica Sirel, Gypsina linearis
(Hanzawa), Sphaerogypsina globulus (Reuss),
Miscellanea primitiva Rahaghi, Miscellanea
minuta Rahaghi, Discocyclina seunesi Douvil-
le, Assilina sp., Operculina sp.
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Bodrum giincel kiyllarinin ozellikleri ve
hidrodinamikleri/The
hydrodynamics of recent coasts of Bodrum

properties  and

peninsula

Nizamettin KAZANCI, Cenk ERKMEN, Ediz
KIRMAN, M. Korhan ERTURAC

Ank. Uni. Jeo. Miih. Bél. ANKARA

Acik deniz tesirlerinin kiyilar1 sekillendirme
acisindan koylarda ve burunlardaki izlerinin
farkli oldugu eskiden beri bilinmekle beraber,
siireclerin nasil isledigi ¢ok acik degildir. Bu
calismanin konusu Akdeniz ve Ege Denizi’nin
Anadolu kiyilarindaki ¢ikintilara ve/veya bu-
runlara etkilerini aragtirmak olup, inceleme
yeri olarak Bodrum Yarimadasi’'nin bati kiy1-
lan secilmistir. Amag kiyilardaki morfoloji ve
birikimleri olusturan denizel hidrodinamikle-
rin y1l boyu degisen etkilerini rakamsal veriler
halinde belirleyebilmektir. Bodrum Yarimada-
st’nin ¢ikinti yapan kiy1 uzunlugu 22 km (Hii-
seyinburnu Feneri ile Giimiigliik aras1) ayrinti-
11 haritalanmugtir. Bu kiyilann, kayalik (%10),
falezli (%20), falezli-kayalik (%5) ve kumsal-
It (%65) oldugu goriiliir. Kumsallar 1-5 m ge-
niglikli, 0.3-1.5 km uzunluklu olup kayalik ¢1-
kintilarla boliiniir ve Turgutreis-Hiiseyinburnu
Feneri arasinda sik¢a izlenir. Buradaki kirinti-
11 malzemenin cinsi kiy1 gerisi kaynak alan ile
benzerlidir. Ayrismanin fazla oldugu yerlerde
mineral taneler egemendir. Plaj tortullart kotii-
orta boylanmali olup, kiyiya dik yonde tortul
tasinmasi belirgindir. Tasinmada kiyilarin hiz-
It derinlesmesi nedeniyle dalgalarin rolii bii-
yiiktiir. Bodrum kiyilarimi sekillendiren asil
stire¢, Ocak-Nisan aylarindaki kiyiya 30°-60°
egimli gelen giiney bati riizgarlarinin olustur-
dugu firtina dalgalandir. Dalgalarin yil boyun-
ca uyguladiklar ortalama carpma ve basing et-
kisi 0.062-0.563 kW/m? arasindadir. Dalga
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yiiksekligi ve siklig1 0.314-0.946 m, 1.9-3.3s
olup, geri doniisleri arasinda biiylik miktarda
kinntili malzemeyi aciklara dogru aktarr. Ki-
y1 boyu akintilarinin tesirleri yalnizca kil-silt
boylu malzemeyi tortullar i¢inden elemek ola-
rak goriinmektedir.

It has been known that the influence of open
seas over coves and capes is somewhat diffe-
rent from the stand point of land forming pro-
cesses which have not been clearly defined as
of date. This paper deals with the effects of
Mediterranean and the Aegean sea on the
protrusions and/or capes on the shorelines of
southwestern Turkey. For this purpose, the
shoreline west of Bodrum Peninsula was se-
lected. It is intended to define numericaly, the
effects of year round changing hydrodynamics
forming the morphological features and accu-
mulations on shorelines. The lenght of protru-
sion by Bodrum Peninsula is 22 km of which
18 km was mapped in detail. The shoreline
examined in this study is subdivided as rocky
(%10), falaise (20%), rocky-falaise (5%) and
beachy (65%). The beaches are 1-5 m in
width; 0.3-1.5 km in lenght; and interrupted
by rocky protrusion observed mostly in the vi-
cinity of Turgutreis-Hiiseyinburnu Lighthouse.
The type of clastic material in this area shows
similarities with the inland source area. Mine-
ral grains are pre-dominant in the areas of ex-
tensive weathering. Beach sediments are poor
to moderately sorted and there is a distinctive
sediment transportation in the direction per-
pendicular to the shoreline. The waves have
considerable effect on the sediment transpor-
tation owing to the rapid deepening of the sho-
reline. The most important process shaping up
the shores of Budrum Peninsula is the waves

of wind approaching to the shoreline with the
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angle of 3°-60° in the months of Jaunary thro-
ugh April. The average impact and pressure
effect of waves are between 0.062-0.563
kW/m?2. The significant wave height and peri-
od are 0.314-0.946 m and 1.9-3.3 s respecti-
vely, which carry a substantial amound of
clastic matter as they return seaward. It is
concluded that the efects of currents along
shorelines is such that they pick up only clay to

silt size material from the sediments deposited

on shoreline.

Korkuteli (Antalya) alam1 Ge¢ Kretase-Pa-
leosen istifinin stratigrafisi/Stratigraphy of
the Late Cretaceous-Paleocene sequence of
the Korkuteli (Antalya) area

Sacit OZER, Bilal SARI
D.E.U. Miih. Fak. Jeo. Miih. Bsl. IZMIR

Korkuteli ve ¢evresinde Senomaniyen-Kam-
paniyen yasli, kalin platform tipi neritik karbo-
natlardan olusan Beydaglar1 formasyonu ile
Kampaniyen-Paleosen yash, ince katmanli,
cortlii pelajik kirectaslarindan yapili Akdag
formasyonu ayirtlanmistir. Beydaglart formas-
yonunda rudist resiflerinin ii¢ farkli stratigra-
fik diizey olusturdugu saptanmistir. Orta-Geg
Senomaniyen yash rudist resifleri, kanalli ru-
distlerle (Neocaprina gigantea, Caprina schi-
osensis, Caprina carinata, Ichthyosarcolites
bicarinatus) simgelenir. Erken Turoniyen, Ra-
diolitidae ailesine ait Durania ve Sauvagesia
cinslerinin olusturdugu rudist resifleriyle be-
lirlenir. Kampaniyen yash diizeyler ise Hippu-
ritidae ailesine ait iri boyutlu Vaccinites tabur-
ni, Vaccinites sulcatus, Hippurites nabresi-
nensis ve Hippurites cf. collicitatus tiirlerin-
den yapili rudist resifleri icerir. Senomaniyen,
Turoniyen ve Kampaniyen yash diizeylerde
bentik foraminiferlerden Pseudorhapydionina
dubia, P. laurinensis, Nezzazata sp., Cuneoli-
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na cf. pavonia, Moncharmontia cf. appennini-
ca ve Milioidae saptanmigtir. Akdag Formas-
yonu’nda erken Kampaniyen-Paleosen’i vur-
gulayan planktonik foraminiferlerden Globot-
runcana arca, G. bulloides, G. linneiana, Glo-
botruncanita angulata, Gt. conica, Gt. elevata,
Gt, stuarti, Gt. stuartiformis, Rosita cf. patelli-
formis, R., cf. plicata, Gansserina gansseri,
Morozovella pseudobulloides, M. cf. uncinata.
M. angulata, Planorotalites cf. pseudomenar-
dii tamimlanmistir.

In Korkuteli area, the Beydaglarn formation
consisting of thick platform-type neritic carbo-
nates, of Cenomanian-Campanian age, and
the Akdag formation comprising thin bedded,
cherty, pelagic limestones of Campanian-Pa-
leocene age, have been differentrated. Three
rudist reef levels have been identifical in the
Beydaglart formation. The first rudist reef is
found in the middle-late Cenomanian beds
which characterized by canaliculate rudists
such as Neocaprina gigantea, Caprina schi-

osensis, Caprina carinata, Ichthyosarcolites bi-
carinatus. The second one is represented by
Durania and Sauvagesia genera that belong to
Radiolitidae family, indicating early Turonian
age. The third rudist reef is consisted of large
size individuals of Hippuritidae family such as
Vaccinites taburni, Vaccinites sulcatus, Hip-
purites nabresinensis, Hippurites cf. collicita-
tus and mark the Campanian age. In the age
levels Cenomanian, Turonian and Campanian
of some benthonic foraminifera like Pseudor-
hapydionina dubia, P. laurinensis, Nezzazata
sp., Cuneolina cf. pavonia, Moncharmontia cf.
appenninica, Miliodiae have been found. In
the Akdag formation indicat Early Campani-
an-Paleocene age, some planktonic foramini-

fera such as Globotruncana arca, G. bulloides,

G. linneiana, Globotruncanita angulata, Gt.
conica, Gt. elevata, Gt, stuarti, Gt. stuartifor-
mis, Rosita ¢f patelliformis, R., ¢f. plicata,
Gansserina gansseri, Morozovella pseudobul-
loides, M. cf. uncinata. M. angulata, Planorota-
lites ¢f. pseudomenardii have been determined.

84 51 TURKIYE JEOLOJi KURULTAYI 1998 BiLDiRi OZLERI



Turizm Organizasyon

Yurtici - yurtdm Gf:ﬂl ,; : ;;fj;;_World Wide Hotel Reservatlons
Yurtigi - yurt 15t Ugak Bil i i ”

Kongre, sémi'
T.C. ELI}. mm ;

l‘)uéﬁm v‘l;ﬂm Kﬂk

f' yu%dtwndwyabanm ﬁi dgé Education

ﬂmlm Kimtamu, ft‘mm

AN TANE'R |

_ AKULA TURiZM ORGANIZASYON
it ‘Sed“at Simavi Sokak No.42/1 Cankaya - Ankara - Tlrkiye
Tel : (312) 441 54 05 (4 Hat) Faks : (312) 441 54 09



S onar S on d aj Calisma alanlari ve sahip

_oldugu ana is makinalar

Casagrande B 220 makina ile
CFA uvgulamast ANKARA-1997

WrZOW

_VHwpwzon

Casagrande B 220 ile divafram duvar uvgulamas: ANKARA-1997

Hava Sokak 19/2 Cankaya - ANKARA
Tel: 03124396579 -441 12 28 Faks : 440 25 53




Sonar Sondaj

Casagrande B 150 Casagrande B 160 E Casagrande B 220
Kazik makinas: (1 adet) Kazik makinasi (1 adet) Kazik makinas: (1 adet)

; - s : - s B 4 .
¢ 120 Temel Kazik Uygulamast ¢ 63 Kesisen Kaztk Uygulamast ¢ 80 Kesisen Kazik Uygulamast
ANKARA-1997 BEYSEHIR-1997 ANKARA-1997

Casagran

Ankraj Uygulamast KOCATEPE-1993 Mini Kazik Uhvgulamast ANKARA-1997

Zemin Etid Makinast (5 adet) Su Sondaj Makinast (5 adet)

Bahgegehir Zemin Etidleri ISTANBL

JL-1997 u Su Sondaji KIRSEHIR-1990

e—— Hava Sokak 19 /2 Cankaya - ANKARA eos————
Tel : 0312439 6579 - 441 12 28 Faks : 440 25 53







7-@®®  SONDAJ VE INSAAT LTD.STI.
@@J@@ DRILLING and CONSTRUCTION CO.

OFFICE :Nenehatun Caddesi 60/7 Gaziosmanpasa-Ankara/TURKEY  Phone:(90-312) 436 36 74 - 436 70 62 Fax: 436 98 79
LAB  :Ornek Sanayi Sitesi Adalararasi Sok. No.19 Ostim-Ankara/TURKEY ~ Phone: [90-312) 354 54 33

SUBSOIL INVESTIGATIONS and LABORATORY TESTING ZEMIN ETUTLERI ve LABORATUVAR DENEYLERI
FOUNDATION PROJECTS TEMEL PROJELERI

GEOLOGICAL - HYDROGEOLOGICAL INVESTIGATION JEOLOJIK ve HIDROJEOLOJIK ETUTLER
FOUNDATION and MINING BORINGS TEMEL ve MADEN SONDAJLARI

SLOPE STABILIZATION and DRAINAGES HEYELAN ISLAHI ve DRENAJLAR

FOUNDATION PILES and GROUTING TEMEL KAZIKLARI ve ENJEKSIYONLAR

DEEP EXCAVATIONS and ANCHORAGES DERIN KAZILAR ve ANKRAJLAR

SPECIAL GEOTECHNICAL INVESTIGATIONS OZEL JEOTEKNIK KONULAR



temelson

Gevre sokak 20/3 (06680) Gankaya, ANKARA Tel: (312) 427 33 15 Telex: (312) 42037 temk tr. Fax: (312) 427 33 16




Turkiye'de kendi sektérinde
ilk defa, TSE-ISO 9001
Kalite Glivence Sistem Belgesi'ni

alan kurulug olan

KALEMADEN ¢/
KiL fb
KAOLEN

Na-FELDSPAT

K-FELDSPAT

KUVARS

FLINTTASI

WOLLASTONIT
SiLis KUMU
iSLENMIS KiL VE KAOLENLER

ENDUSTRIYEL HAMMADDELER SANAYI VE TICARET AS.
MERKEZ BURO: iHRACAT MUDURLUGU:
TEL +90 286 4371330 » FAX: 4371340 TEL: +90 216 4631440/ 4631441 -« FAX: 3725548

Semedeli Koyu Eski Uskugar Yolu - Topgu Ibrahim Sokak » Bodur Apt. No.23/3
CAN/CANAKKALE/TURKEY ICERENKOY « ISTANBUL/TURKEY




CEVRENIZDE CEVRE DOSTU

JEOTERMAL ENERJI POTANSIYELI VARSA 11T SIZE

UCRETSIZ DANISMANLIK HIZMETI VERELIM.

LUTFEN ARAYINIZ

HIZMETLERIMIZ
M jeoloji M7 fizibilite
M jeofizik | M proje
M jeokimya | M sehir 1sitma
T termal-turizm

Mkuyu testleri M misavirlik
tT kabuklasma - Mmumessillik
Hre-enjeksiyon  Hinsaat

Firmamiz GEOINCO Uluslararas: Ileri Diizey

Jeotermal Teknoloj'iler Konéorsiyumunun tabii iiyesidir.

& lDAN‘ Jeotermal  a
TURIZM - INSAAT - TAAHHUT SAN. VE TiC. LTD. STi. :
Ceyhun Atif Kansu Cad. 165 (06520) Balgat-ANKARA i
’ " - Tel: (0.312) 285 81 94 - 284 06 00 - 284 06 01 Fax: (0.312) 285 81 95 |




JMO 1 Numaral
Tescilli Uyesi

50.TURKIYE JEOLOJI KURULTAYI
" JEOLOJI MUHENDISLIGI VE SONDAJ UYGULAMALARI SEMPOZYUMU "NA
BASARILAR DILER

Farabi Sokak 20/14 Kavakhidere 06680 ANKARA
Tel: (312) 427 30 43 - 467 66 73 » Faks: (312) 467 96 58



TEKSAN TEMEL A.S.

TEMEL - ENJEKSIYON - KAZIK - SONDAJ - ANKRAJ - INSAAT VE TAAHHUT ANONIM SIRKETi

MUHENDISLIK GALISMALARI

> JEOLOJIK - JEOTEKNIK VE HIDROJEOLOJIK ETUDLERI
> INSAATLARDA JEOTEKNIK DEGERLENDIRMELERI

> SEV STABILITESI ILE ILGILI GOZUMLER

> ANKRAJ SISTEMLERI PROJELENDIRILMESI

> TEMEL MUHENDISLIGI SORUNLARINDA MUSAVIRLIK

Ankara Defter : : Bmas{ For’emK;Ak ve Aﬁkrajlan

. e - G RTRY T o

is Bankas: Genel Mudirltik Binas: Ankrajlan

> TEMEL SONDAJLARI

>SU SONDAJLARI

> JEOTERMAL SONDAJLARI

> ENJEKSIYON UYGULAMALARI

> DERIN BIiNA KAZILARINDA ANKRAJLI PERDE UYGULAMALARI
> TUNEL, BARAJ VE VIYADUKLERDE ANKRAJ UYGULAMALARI
> MiNi KAZIK VE MAKRO KAZIK UYGULAMALARI

> ZEMIN VE KAYA MEKANIGI DENEYLERI

> ALT YAP! INSAATLARI

Dugislen: Bakanbgh Bk Binasr Fore Kazmk ve Aunkrajlars

Cinnah Caddesi No: 27/9 06680 Cankaya / ANKARA Tel: (0312) 467 0976(PBX) 4270219 Fax: 4680279 e-Mail : teksan @ ada.net.r




AYMA MADENCILIK A.S.

51. TURKIYE JEOLOJi KURULTAYINA
BASARILAR DILER

YENIFOGCA SOK. NO:2
06700 G.O.P./ ANKARA

TEL:0 312 446 35 00 (13 HAT)
FAX: 0 312 446 35 15




INSITU

JEOLOJI JECTEKNIK SCNDAJCH
s .

Geology Geotec

=
2,
0

Baraj-Tiinel-Otoyol ve Zemin Etiitleri
igin
JEOLOJIK-JEOTEKNIK HIZMETLER
TEMEL SONDAJ
Presiyometre-Veyn Deneyleri
INSITU JEOTEKNIK LABORATUVARI
DERIN MADEN SONDAJI
HQ VE NQ,wireline sistem

Cinnah Cad., Kirkpmar Sok.,No:4/6 06690 Cankaya/ANKARA

Biiro: 0 312 4402601
0 312 4402501 (Fax)

Laboratuvar: 0312 4790265



temel
maden
struktur
enjeksiyon
SONDAJLARINDA

- ULUSLARARASI STANDARTLARIN ONGORDUGU KALITEDE SONDAJ MAKINE
VE MALZEME IHTiYACLARINIZIN KARSILANMASINDA,

- UZMAN KADRO VE SINIRSIZ EKIPMAN DESTEGI iLE HER CESIT SONDAJ
CALISMALARINIZIN YAPILMASINDA,

POLMAK | [ POLMAK
MAKINA 41[S| SONDAJ
IMALAT A.S. KB SANAYII A S.

Biiklum sok. No.94 Kavakiidere / ANKARA- TURKIYE Tel : (312 ) 426 62 66 -426 66 79 -424 61 72 ;
Fabrika : Tel : (312 ) 398 04 28 Telex: 42715 Pol-Tr Telgraf: POLMAK ANKARA Fex : (312) 468 37 03




JEOLOJi MUHENDISLIK SONDAJ _
TAAHHUT TICARET VE SANAYI LTD.STi.

JM S Hedef Sokak No:17/7

06580 Anittepe,Ankara
Tel:231 45 77
Fax:230 63 05

JEOLOJIK ETUTLER SONDAJ
mTemel sondajlan
wBaraj ve sulama yapilarinin etudleri mSu sondajlari
mYol ve tlinel glizergahi etdleri mEndistriyel hammadde ve maden sondajlari
mYerlesim alanlari etudleri mDegisik amach yatay sondajlar
mYAS havza,icme ve kaynak suyu etudleri
memel arastirmalar
mEndistriyel hammadde ve maden sahasi etidleri  JEOFIiZIK ETUDLER
mJeolojik-hidrojeolojik harita alimi

DOGAL YAPI MALZEMELERI ETUDLERI

ZEMIN iYILESTIRME CALISMALARI

wEnjeksiyon . .
mAnkraj ARAZI VE LABORATUVAR DENEYLERI
mDrenaj

mKazik




VERI DIIZENLEME ISLEMI TAMAMLANAN 1/25.000 OLGEKLI MTA JEOLO]I HARITALARI

f;-?._-rw....._ | | : gy
. m...,.,.,,l_(w_|__;_,_,§um : _@fﬂ' ‘“|""'"nJTnﬁ'JT+lS

L EENEN e SERE

""t‘-lw%ji, e -»\w*ﬁ“‘"‘“"’l;r

o A R R

el

mlmn ‘J

e
S | W ]

e

b

Not : 2185 adet 1/25 000 dlgekli JEOLOJI haritalari COGRAFI BILGI SISTEMINE aktarilarak
1/25 000 1/100 000 ve1/250 000 dlgekli jeoloji haritalan elde edilmektedir.
Bu Harita ArcView 3.0a Ortaminda Uretilmigtir.

TURKIYE JEOLOJi VERI BANKAS!

: - IRKETLE B
6‘\ =2 ¥ Veri Biitiinleme Sl R GRUBU
S 7
ve
) | ! Korelasyon
...... = KENT BiLGI SISTEMLERI K
7 ALT YAPI HARITALAMA VE PROJE
YONETIMI (AM/FM) [0 T
ORMANCILIK N MUSAVIRLIK
TARIM U 1, '
SAVUNMA TAAHHUT ;
CEVRE KORUMA L o
YER BILIMLERI A ANAHTAR TESLIMI |
FiZIKSEL PLANLAMA R YAZILIMVE ;
ARAZI TOPLULASTIRMA DONANIM 3
SU KAYNAKLARI YONETIMI | SISTEMLERI ;
VERI TABANI YONETIM N
SISTEMLERI p PROJEBAZINDA |
STOK KONTROL VE EGITIM ,
BAKIMI A \
I BILGISAYAR AGLARI , ‘
i Girie - SEKTOR ANALIZI ,
Ve_n GII"I§ ELEKTRIK VE INSAAT f
Yontemi: |
- agn » &H‘MS s e :
Digitizing [ZERDAS Sriffede ,
? @ wm ;
Raster to 4 SHAR T sosef) |
e B i |
Vector [SLEM BILGI SISTEMLERI LTD

ISLEM COGRAFi BILGI SISTEMLERI LTD
ISLEM MUSAVIRLIK  LTD
iSLEM INS.,INS. MALZ., MAD. TURIiZM LTD

ISLEM INFORMATIONSSYSTEME GMBH - BERLIN
Merkez Biiro:Kader Sok.' 11/3, G.O.P, 06700 ANKARA |

Tel: +90 312 4680830 Fax : +90 312 4674148 |
EMail:bilgi@islem.com.tr, www.islem.com.tr |
Berlin Biirosu: Flughafen Str.15, 1000 BERLIN 44, ALMANYA
Tel: +49 30 6249201 Fax: +49 30 6242020

qﬂmv‘.wmw CEL LT Py
15 for Everyone

. @ ‘ i

|

& -ARC/INFO- - .

B |
Professional GIS




Yasam kaynag sv
32 yildir Layne Bowler ile
gimsigima kavusuyor.

W,

DIN ISO 9001

Dalgic ve Dik Tiirbin Pompalar

Bayilikler Verilecektir

L X
SANAYI VE TICARET A

LAYNE BOWLER istanbul Yolu 16. km. PK: 3 "~ Tel : 312.2559651 (pbx)

DIK TﬁRBiN POMPALARI SAN. VE TIC. A.§. 06790 Etimesgut-ANKARA F?X : 312.2559650




