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KAMAN (KIRSEHIR) VE YOZGAT YORELERINDE KIRSEHIR MASIFI MAGMATIK
KAYACLARININ PETROLOJISI VE JEOKIMYASI (*)

PETROLOGY AND GEOCHEMISTRY OF THE MAGMATIC ROCKS OF THE KIRSEHIR MASSIF IN
THE KAMAN (KIRSEHIR) AND YOZGAT REGIONS
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87Z: Kaman (Kirschir) ve Yozgat yorelerinde Kirgehir masifi sokulum kayaglarinin petrografik ve kimyasal
ozellikleri saplanmus, birbirleri ile kargilastirilmis ve kokenleri arastirilmigtir. Bu caligmanin kapsamunda,
Kurgehir masifinin, metamorfik kayaglar ve bunlar kesen felsik-ortag magmatik kayaclardan olustugu kabul edil-
migtir. Bu magmatik kayaglar, arazi konumlar, petrografik dzellikleri ve kimyasal bilesimleri gézoniinde tutula-
rak, Fakilt graniti, Cefalikdag, Baranadag ve Fatmakadmtepe kuvars monzonitleri, Hamitkdy kuvars siyeniti,
Baymdir nelelin siyeniti ve Yozgat granitoyidi olarak yedi gruba ayrilmistir. Kaman yoresinde yiizeylenen soku-
lum kayaglari, giineyde Fakili granitinden, kuzeyde Bayindir nefelin siyenitine kadar, ortak kokenli bir magmada,
kuvars ve plajiyoklaz azalmasi ve ortoklaz artmastyla birbirlerine gegis gostermektedirler. Yozgat granitoyidi ise
kuvars¢a zengin olup, ortoklaz/plajiyoklaz oraninin degismesiyle bilesimi alkalr feldispat granitten tonalite kadar
degigir. Kimyasal olarak Fakili graniti kalsik; Cefalikdag ve Fatmakadintepe kuvars monzonitleri ile Yozgal gra-
nitoyidi kalkalkali, Baranadag kuvars monzoniti alkali-kalsik; Hamitkdy kuvars siyeniti ve Bayindir nefelin siye-
niti ise alkali karakterlidir. Kaman yoresi kayaglart 1 tipi, Yozgat yoresi kayaclar: ise S tipi kayaclar olarak
siniflanabilirler. Kaman yoresi sokulum kayaglari, Kirgehir metamorfiklerinin aluna dalar bir yitme zonunun
lrtinti olan bir magmatik yayin pliitonikleri; Yozgat yoresi kayaglar ise biiyiik bir olasilikla Pontid ve Torid
kugakiarnin ¢arpismasi sirasinda metamorfiklerin kismi ergimesi ile olusmus pliitonikler olarak yorum-
lanmiglardir.

ABSTRACT: The petrographic and chemical propertics of intrusive rocks of the Kirgehir massif, around
Kaman (Kurgehir) and Yozgat regions, are determined and compared with each other, and their origin is investiga-
ted. In the scope of this study, the Kirgehir massif is accepted (o be composed of metamorphic rocks, intruded by
felsic and intermediate igneous rocks. These igneous rocks have been divided into seven sub-groups, namely,
Fakilr granite, Cefalikdag, Baranadag and Fatmakadintepe quartz monzonites Hamitkdy quartz syenite, Bayindir
nepheline syenite, and Yozgat granitoid, based on their field occurrence, petrographic and chemical COMPpOsitions.
The intrusive rocks cropping out around Kaman region are derivatives of a common magma and are transitional,
with decreasing quartz and plagioclase and increasing orthoclase, from Fakil granite at the south to Bayindir nep-
heline synite at the north. Yozgat granitoid, however, is enriched in quartz and ist composition ranges [rom alkali
feldspar granite to tonalite with varying rations of orthoclase/plagioclase. Cefalikdag and Fatmakadintcpe quartz
monzonites and Yozgal granitoid are chemically, classified as calkalkaline, however, Fakil granite is calcic, but
Baranadaf quartz monzonite is alkalicalcic. Hamitkdy quartz synite and Baymndir nepheline syenite are alkaline.
The rocks of Kaman area can be classified as I-type igneous rocks, but the rocks of Yozgat are belong to S-type.
Kaman intrusive rocks are interpreted as the products of a magmatic arc of a plate subducted beneath the Kirsehir
metamorphic rocks. However, the Yozgat granitoids are most probably the plutonic rocks developed by partial
- melting of the pre-existing metamorphic rocks during the collision of Pontid and Taurid belts.

(*) Bu galismay1 TUBITAK desteklemistir (TBAG-677)
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OZ: Karacada® volkanitleri Giineydogu Anadolu'da Arap otoktonu tizerinde yer alir. Bu volkanizma Anadolu'nun
yeniden yapilanmasini saglayan neotektonik rejime bagh olarak gelismigtir.

Karacadag volkanitler ile iligkili olup ¢evresinde yer alan birimler, Prckambriyen yash andezitler ve bu
andezitlerle ardigikli kamtaslarmdan olusan Derik formasyonu ile baglar. Kambriyen, kumtagt, dolomit, kiregtast
ve seylden olugan Sadan, Koruk ve Sosink formasyonlar: ile iemsil edilir. Bu birimlerin iizerinde agili bir
uyumsuzlukla Ust Kretase yash Karababa ve Karabogaz formasyonlar yer alir. Karababa formasyonu kircgtast,
doiomitik kiregtagt, marn, ¢ortli kiregtast, ¢ort ve Rudistli kireglaglarmdan meydana gelir. Karabogaz formasyonu
is¢ kil kiregtaslarindan olusmustur. volkanitlerle dokanak iliskili olan Ust Kretase-Paleosen yaglt Germav
formasyonu marnlardan; Eosen yagh Midyat formasyonu ise kiregtaglarindan olusur.

Yorede daha yash kayalar iizerinde agisal bir uyumsuzlukla yer alan Selmo formasyonu gakiltagi ve
kumtagindan olugur. Volkanizma ncesi kaya birimlerinin en genci olan Selmo formasyonu Oria-Ust Miyosen
yaslidir.

Karacadag volkanitleri Ust Miyosen'de Selmo formasyonunun ¢okeliminden sonra yérede varolan yayvan
dlizliiklerde piroklastikler ¢ikararak cikinlifine baglanus, zaman igersinde baglica ii¢ evre ve ¢ok sayida fazla
temsil edilen, timilyle bazaltik tiriinler vererek Kuvaterner sonlarina kadar devam ctmigtir. Bu volkanik iriinlerin
arasinda Pliyosen yagh ¢okel kayalar yer almaktadir. Cokel kayalarin yer aldigt araliklarn volkanizmanin
durgunluk donemlcrine kargiik geldigi distiniilerek birinci evre dort, ikinci evre iig ve liglineii evre yine {i¢ faza
aynimisur,

Yapilan petrografik ve jeokimyasal ¢alismalarla, lavlarin ¢cogun orta dereccde alkalen, ender olarak
toleyitik nitelikte ve tamamen bazalt tiirde (olivin bazalt, tefrit, bazanit, hawaiit, trakibazalt) olduklar:
saptanmiguir. Lavlann iz ve nadir toprak element kapsamlart manto bilesimine yakindir, Stronsiyum izotop
oranlart da (87 St/86 Sr)=0,70334-0,70389 arasinda degismekie olup, manto kokeni isaret ederler. Lavlann SiOp
Kapsamlarnt arttikga stronsiyum izotop oran kapsamliarida artmakta ve aralarinda positif bir korelasyon
bulunmaktadar.

Karacadag volkanitlerinde 2. ve 3. evreye iligkin lavlarda K/Ar yontemiyle yag beliclemeleri yapilmig ve
1.931.000 y1l ilc 101.000 y1l arasinda sonuglar elde edilmistir.

Volkanitler, Arap levhast ile Anadolu levhasi arasinda Orta Miyosen'den itibaren gelisen kita-kita
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¢arpiymasint izleyen sikigma evresinde kuvvet dengelenimine bagli olaruk Arap levhast iizerinde gelisen
impakiojen tirde riftleyme Griing seklinde meydana gelmis ve agilan K-G yvonli kink sistemlerden manto
\ul\sdmu ile oluy m§ karakieristik plaio bazzltlaridir. Bolgede volkanik etkinlik KB dan GD'ya dogru
genglesecek sekilde yer degigtirmistir.

ABSTRACT: Karacadug volcanites occur on the Arabic autocthon in South Eastern Anatolia. This volcanism
has been developed in relation with neo-tectonic regime which governed the reconstruction of Anatolia.

The uniis surronding the Karacadag volcanites begin with Derik formation comprising Precambrian
andesiwes alternating with Sandstones. Sadan, Koruk and Sosink formations consist of Cambrian aged sandstone,
dolomite, limestone and shales. Upper Creataceous aged Karababa and Karabogaz formations overlie these units
wiht an angular unconlormity. Karababa formation is made up of limestone, dolomitic limesione, marl, cherty
limestone, chert and rudistic limestone whereas Karabofaz formation consists of clayey limestones., Upper
Creataccous-Palcocene aged Germav formation consists of marls and Midyat formation consists of limestones.

Sclmo [ormation comprising conglomerates and sandstones is locally situated on older rocks with an
angular unconformity. This formation (Middle-Upper Miocene) is the youngest of the pre-volcanism
formations.

After the deposition of %lma formation, Karacadag volcanites staried (o erupt in Upper Miocene extruding
pyroclastics in shallow flats and continued its activity until Quaternary giving bazaltic products in three stages
with numerous phascs.

Geochemical studies revealed these lavas to be mostly of medium-degres alkaline and rarely tholeiitic

character.

Lavas related 1o second and third stages in Karacadag volcanics yield ages between 1.931.000 and 101.000
vears with K/Ar method.

Voleanics are characteristically plato basalts developed as a rifting product an the Arabic plate through
force equilibrium following collision of the Arabic plate with the Anatolian plate starting from Middle Miocene
and were formed by the uprising mantle through North-South oriented fracture systems. Volcanic activity
rejuvenated in the region by displacing Itom Northwest Lo southeast.
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MUHENDISLIK JEOLOJISI OTURUMU-I-

TAHTALI BARAJ YERI MUHENDISLIK JEOLOJISI VE ALUVYONUN GECIRIMSIZLIGI
ICIN YAPILAN CALISMALAR

ENGINEERING GEOLOGY AND IMPERMEABILITY OF ALLUVIUM WORKS IN TAHTALI DAM
LOCATION

Hasan BAYKAL DSI 2. Bslge Miidiirliigii, Bornova, IZMIR
Arif URAN DSI 2. Bolge Miidiirliigii, Bornova, IZMIR

OZ: Baraj yeri, IZMIR-Menderes llgesi, Bulgurca kdyiinin 13 Km. Giineyinde, Derebogaz: deresi iizerindedir.
54,50 m. yiiksekligindeki bu baraj ile, Izmir Iline igme suyu temin edilecektir.

Baraj yerinde, alttan tiste dogru mikagistler, mermerler ve Kireglaglari yiizeylenmekiedir. Maksimum su
seviyesi altinda, sol yamagta yalnizca mikasistler yiizeylenirken, sag yamacta mikagistler ile birlikte mermerler
de yiizlek verirler. Kiregtaglari, maks, su seviyesi iistinde ve yalnizca saf yamagta yer almakiadir.

Birimlerin her iki yamagta da, yamag icine dogru egimli olduklari gézlenmektedir. Kayaglar, degisik
zamanlardaki tekionik olaylar nedeni ile muhtelif yonlerde kivimlanmig ve kirilarak deforme olmuglardir.
Catlaklar genellikle kuvars, kil ve limonit dolguludur.

Sol yamagta herhangi bir kitle harcketine rastlanmanustir. Ancak sag sahilde, eksenin iist kotlarindaki
mermerlerde, diizlemsel kayma yiizeyli bir kitle hareketi belirlenmigtir. Bu hareket ile yerinden kopan bloklar
62.00 m. kotuna kadar inmiglerdir.

Baraj ckseninin bulundugu bélimde, 256 m. genislikte, maks. 48 m. derinlikic, genel olarak orta
sikilanmaly, az siltli-killi, gakil, kum karmagi$ seklinde bir aliivyon vardir.

Yamaglarda ve aliivyonda toplam derinligi 1465,50 m'ye ulagan 31 adet sondaj kuyusu agilmistr. Basinglt
su deneylerine gore yamaclar olusturan kayaglarnin gegirimlilik katsayisinin K:10-4-5 cm/s, serbest su
deneylerine gore de aliivyonun gegirimlilik katsayisinin K: 10723 cm/s oldugu goriilmiigtiir. Gegirimli
Ozellikeeki aliivyonun gegirimsizliginin saglanmasi igin Slurry-Trench ve aliivyon enjeksiyonu yéntemlerinden
birinin uygulanmas: diigiindlmiistiir,

Tiirkiye'de ilk defa govde alunda kalic gegirimsizlik perdesi olarak dizayn edilen Slurry-Trench'in (Camur
hendegi) aliivyon ozelliklerinden hangilerinin dikkate alinarak projelendirildigi ve insaat asamasinda ne tiir
giicliklerle kargilagildigi bu caligma gergevesinde irdelenmistir.

ABSTRACT: Location of the dam is Izmir - Menderes, situated 13 km southern part of Bulgurca
Village and on the Derebogaz1 Creck. Domestic water will be provided for Izmir Province by the Tahtali Dam.
The height of the Tahtali Dam is 54.50 meters.

From the bottom to up, mica - schists, marbles and limestones are covered in the dam site. The mica -
schists are covered at the left side of the dam and the mica - schists and together with marbles are observed at the
right side of the dam under the maximum water level. Limestones can only be scen above the maximum water
level of the right side.

There is a mixtured alluvium which is less silt - clay, gravel and sand. This mixtured alluvium is 256 m
in width and 48 m in height on the dam axis.

31 tests bores had drilled on the site and alluvium which is about 1465.50 m in depth. According to

pressuded water experiment, the permeability coefficient of the rook is about K: 1075 cm/s, but according to

free water experiment, permeability coefficient of the alluvium is about K: 10723 cmy/s. Slurry - trench or
alluvium grouting is to be applied to provide an impermeable zone in the alluvium sirata.

The first time, slurry - trench method will be applied as permanent impermeable screen under the
embankment of the dam in Turkey. In this study, following criteria and the problems will be discussed.

During the designing of the dam which alluvium features must be taken into account and which problems
we will have during the construction of the dam.,
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TRAKYA OTOYOLUNDA HEYELAN ONLEME CALISMALARI
WORKS IN THE THRACIAN MOTORWAY FOR PREVENTING THE LANDSLIDE
Tanju KOKEN Resadiye Mah. M. Kemal Cad. Aulgan 2 Apt. No: 12 Corlu, TEKIRDAG

02Z: Yurdumuzda son yillarda otoyol ingaatlar1 nem kazanmgtir. Bunlardan birisi de ingaat devam eden
Kinali-Sakarya otoyoludur, Inceleme alan Biiyiik¢ekmece-Kiigiikgekmece golleri arasmdaki 20-27 kilometreler
arasinda yer alir.

Bu aragurma yol giizergahinin heyelanh kesiminde uygulanan farkli yapim yontcmlerinden bahsedilmigtir,
Yeralusu seviyesinin diigiiriilerck susuz bir ortamda kaz yapilmasim saflamak i¢in diisey drenaj kuyalan
yapilmigtir. Drenaj kuyularidaki litolojik bilgilerden heyelanin olusum sekilleri yorumlanmistir, Kuyularda
air-Iift ve pompa testleri yapilarak yeraltisu seviyesinin davramgi gbzlemlenmigtir. Yeralu su seviyesinin
diigiirtilmesinden sonra anolar halinde kaya dolgu drenler, kaya topuk ingaatina baglanmigtir, Heyelamin meydana
geldigi yarmalarda buldugumuz balik ve bitki fosillerinden heyelanin “Istanbul Yesil Kilinde degil daha yasli
olan" Karton Seri veya Balikli Seride meydana geldigi ispat edilmistir.

ABSTRACT: In the last few years, highway construction have reached important level in our country. One of
them is the construction of Kinali-Sakarya motorway which is still conunuing. In the study arca takes place
between the 20-27 th kilometers existing between Biiyiikeekmece and Kii¢iikcekmece lakes.

In this research, different construction method applied in the landslide region of the road have been stated.
In order to effect excavation in a waterless area by down the underground water level, vertical drainage wells have
been formed. From the litological informations obtained from the drainage wells, formation shapes of the
landslide have been interpreted. By realizing air-lift and pump tests in the wells, the behaviour of the underground
water level have been examined. After down the undergroud waler level, the construction of counterfort drains and
rock toe have begun. In the cuts where the landslide is occured, it has been determined and proved by the fish and
vegeiabie fossils found that the landslide has occurred in the "Cartoon Serial or Fish Serial which is older and not
in the "Istanbul Green Clays."
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HAVUZLU (ARTVIN - YUSUFELI) HEYELAN SAHASINDA YAPILAN JEOTEKNIK
CALISMALAR

GEOTECHNICAL INVESTIGATIONS CARRIED OUT AT THE HAVUZLU (ARTVIN - YUSUFELI)
LANDSLIDE AREA

A. Hamdi TASLICA,
H. Hiiscyin COGALAN

OZ: Coruh Havzas: hidroelekirik enerji imkanlan agisindan EIE Idaresi Genel Miidiirliigii tarafandan on seneyi
askin bir siiredir etiit edilmektedir. Bu etiitler sirasinda belirlenmig olan baraj yerlerinden biri de Artvin Bargj
Yeridir.

Bu Baraj yerinin 8 km. kadar menbainda ve Coruh Nehrinin sol sahilinde Havuzlu kdyiiniin bulundugu
yamagta aktuel heyelanlar vardir. Burada en son 1989 yili kis mevsiminde kiigiik heyelanlar ve tansiyon catlaklary
olugmustur.

Gerek bu heyelanlarin durumunu gerekse stabilite agisindan kritik goriilen Havuzlu sahasindaki durumu
ortaya ¢ikaracak aragtirmalar halen siirdiiriilmecktedir.

Havuzlu sahasinda ana kayay: kayrak fillat ve litik tif ardalanmasi olugturmaktadir. Yapilan saha
calismalarinda Havuzlu sahasindaki aktiiel heyelanlarin biitiiniiyle bir koliivyon (colluvium) sahada gelistigi
anfasilmistr. Bu koliivyon nehir seviyesinin yaklagik 5-10 m. iistiinden (435 m.) itibaren 1000 m. kotuna kadar
¢ikmaktadir. Daha st katlara ¢ikildiginda ana kaya da bir kag basamak halinde geliymis kaya kaymalar
saptanmigtr. Bu kaya kaymalan bu giin igin durayliligini kazanmig muhtemel fosil heyelan seklindedir. Havuzlu
sahasindaki koliivyon da genelde bu iist kotlardaki eski kaya kaymalarinda ve erozyondan olugan moloz
malzemenin birikim sahastdir,

Jeolojik harita alimi ile yiizeyde sinirlar belirlenmis ve stabilite agisindan kritik olan koliivyonun
kalinhigmi, hacmini ve indeks 6zelliklerini belirlemek amacryla sondaj ¢alismalari, numune alimu, laboratuvar
caligmalan ve jeofizik aragtirmalar halen yiritiilmektedir.

Su ana kadar yapilan saha calismalari gerek kayada goriilen (fosil) heyelanlarin ve gerekse koliivyonda
goriilen aktiicl heyelanlarin karmagikiiirde heyelanlar oldugunu gostermektedir,

ABSTTACT: Coruh Valley ha been investigated for the purpose of hydroelectric power generation for
over ten years by General Directorate of Electrical Power Resources Survey and Development Administration
(EIED). Artvin dam site is one of them determined during these investigations.

The Havuzlu landslide area is on the left bank side of the Coruh River, about 8 km upstream of the Artvin
dam site. Some small scale landslides and tension cracks were developed on the Havuzlu arca during the winter
peridod of 1988.

Some geotechnical investigation still has been carried out in order to evaluate real geological and
hydrogeological conditons and to performe some stability analysis.

Bedrock is consist of phyllite and litic tuff intercalations at the Havuzlu area. Preliminary site
investigation works and field studies show that actuel landslide have occurred in a colluvium field. This
colluvium field extended from a few meters above the river level (435 m) up to 1000 m elevations.

Above this levels, some rock slides (forming some displaced blocks) were observed. These rock slides
were developed in a few steps. As observed these landslides were stable today, like fossil landslides. Colluvium
deposits were derived trom rock slide area and crosion of the bedrock.

In order to determine thickness, volume and index parameters of colluvium deposit core boreholes,
sampling, laboratory work, seismic prospections are still performing.

Ficld investigations show that both fossil landslidesa (rock slides) and actual landslides within colluvium
arc in complex type slope movements.
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POZANTI-TARSUS AYRIMI OTOYOLU HEYELAN ONLEME PROJESI

LANDSLIDE STABILIZATION PROJECT FOR POZANTI-TARSUS MOTORWAY

Erman ASCIOGLU Jeoloji-Jeoteknik Etiid Proje ve Miis. Biirosu, ANKARA
Unal ILKER Yapi-Teknik Mithendislik Miigavirlik Lid., ANKARA

OZ: Yapunt planlanan Ankara-Adana Otoyolunun yaklagik 46 km. uzunluktaki Pozanti-Tarsus ayrimi
bélimiin{in ingaatina devam cdilmektedir. Bu kisim, otoyolun Orta Toroslar kesiminde ver almakta; topogralik
ve jeolojik sartlar yoniinden en gok giiglikler sunan kismint olusturmaktadur, Otoyol giizergahi, bu kesimde
Toroslar 1.200 m yiikseltisinde agmakta ve tarihi Giilek Bogazini gecerek, 40 km. gibi kisa bir mesafede 60 m.
yiikseltisine, Cukurova'ya inmektedir. Bu otoyolun Pozanti-Tekir Yaylast arasi (km. 0+000 ile km. 24+000)
daha Once inga cdilmig ve trafige agilmis bulunmaktadir.

Halen ingaan devam eden ve inceleme alanini teskil eden km. 24+000 ile km. 67+500 arasinda, dzellikle
baslangig kesiminde 70 m.-80 m. yiikseklige ulagan yamag kazilani gerekmigtir. Toroslarda yol kazisi biten km.
24+000 ile km. 39+000 arasinda 8 adet aktif ve potansiyel heyelan tespit edilmistir. Insaatina heniiz
baglanmayan km. 39+000 - km 50+000 arasinda (Giizeloluk mevkii) ise potansiyel heyelan alanian saptanmig ve
veni glizergah tespiti ¢aligmalarina gerek duyulmustur. Yolun daha alt yikseltilerindeki km. 50+000 - km
67+500 arasinda, ince daneli killi, marnli birimlerin hakim oldugu kesimlerde ise yeralusuyunun da etkisi ile
ufak boyutlu sev géemeleri olmugtur. Yapilan jeoloji ve jeoteknik caligmalar sonucu projclerde éngoriilen gev
edimleri revize edilmigtir,

Karayollani Genel Miidirliigiiniin talimatlari ile bu giizergahta yapilan "Heyelan Arastrma ve Onleme
Projesi” kapsaminda sorunlar jeoloji, jeoteknik, jeofizik, sondaj ve laboratuvar ¢aligmalar ile irdelenmis, gerekli
heyelan dnleme projeleri hazirlanmig ve uygulamaya gegilmigtir.

Bu bildiride konu ile ilgili olarak giizergah boyunca kargilagilan sorunlar, yapilan incelemeler ve 6nerilen
¢oziimler 6zetlenecektir,

ABSTRACT: Approximately 46 km long Pozanu-Tarsus section of the Ankara-Adana Motorway is under
construction at present. This section, which is located in the Central Taurus Mountain Region, exhibits very
unsuitable conditions from the viewpoints of topography and geology. In this region, the motorway crosses the
Taurus Mountains at an clevation of 1200 m, passes through the historical Giilek Gorge, and at a short distance
of 40 km reaches the Cukurova Plain where the clevation is 60 m. The section of the motorway between Pozanl
and Tekir Plateau (Km 0+000 - Km 24+000) was constructed before and it is open for traffic at present.

At the beginning of the section between Km 244000 and Km 67+500, which constitutes the study area
and where constucrion works are still being carricd out, slope excavations with a height reaching up to 70-80 m
have been required. 8 Active and potential landslides have been determined at the section between Km 24+000 and
Km 39+000 where road cxcavation work have alreedy been completed. On the other hand, at the section between
Km 39+000 and Km 50+000 where road construction works have not been started yet, potential landslide arcas
(Giizeloluk locality) have also been determined and consequently, new alternative alignment designation studics
have been conscidered to be necessary. Small slides in road cuts have been observed to take place by also the
effect of groundwater at the section between Km 50+000 and Km 67+500 where fine grained, clay.:y, marly rock
units are predominant. In consequence of the gelogical and geotechnical studies carried out, the slope gradients
anticipated in the projects have been revised.

Within the [rame work of the "Landslide Investigation and Stabilization Project” requested by General
Directorete of Highways, the problems encountered have been investigated by means of geological, geotechnical,
geophysical studies drilling works and laboratory tests. According to the results obtained from these studies,
remedial measures for the treaitment of the landslides were determined and the relevant works were started.

In this paper, the stability problems encountered along the alignment, relevant studies, and proposced
remedial measures will be summarized.
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HEYELANLARIN JEOELEKTRIK YONTEMLERLE ARASTIRILMASI

STUDY OF THE LANSLIDES BY GEOELECTRIC METHODS

Ergiin TURKER Akdeniz Univ. Miihendislik Fakiiltesi Jeoloji Miihendislifi Bolumii, ISPARTA

OZ: Diinyanin her tarafinda biiyiik alanlar olusturan heyelanlar herkesi ok yakindan ilgilendirir. Bunun nedeni,
heyelanlarin can ve mali tehdit eden dogal afet olmasidir. Olugumu daha 6ncesinden diigtinilemeyen ya da
nleyici tedbirleri gercktigi kadar alimamamis olan bir heyelan, yapilar yikabilir ya da kullanilmaz bir duruma
getirchilir. Heyelanlarin ¢ogu ¢ap bakimindan sinrhidir ve hepsinde ortak ozellik, hizlh harckettir.

Heyelanlar, fiziksel degerlerin degisimi ve tabakalarin sahip oldugu kontraslarin bilesiminde olugmus
jeolojik komplekslerdir. Heyelanlardaki tehlikeli durumu saptamak igin en dnemli olgu, heyelanlann yapisim ve
bunun su satiirasyonunu aragtirmaktir. Mithendislik jeolojsinin bilinen yontemleri ile biitiin bu sorunlar
arastirmak ve ¢6zebilmek bazen imkansizdir,

Heyelanlarin yamag stabilizelerinin saptanmasinda clektrik ve sismik yontemler uygulanir. Heyelan
harcketlerinin hiz dogrultularimn incelenmesi, manyetik ve elektrik yontemlerle miimkiin olabilmektedir.

Yazar, Tiirkiye'nin ¢esitli bolgelerinde, 6zellikle Karadeniz ve Dogu Anadolu bolgelerinde, uzun zamana
yavilan ve bagariyla yapugi, heyelanlart jeoelekirik yontemle aragtirarak kazandigi deneyimlerle bu makaleyi
hazirlamigur. Uygulamalar, heyelanlarin olugmasiyla ilgili hidrolik ve jeolojik sartlarin degerlendirilmesini
kapsamaktadir, Heyelanlarin jeolojik yapist model olarak detayl diigtiniilmekte ve heyclan malzemesi ile kayma
zonunun derinligi jeoelektrik yontemle arastiriimaktadir. Jeoelekirik sondaj egrilerinde sikga goriilen zor
yorumlarla kargilagmak miimkiindiir. Homojen zeminlerde kayma zonu ¢ok ince olabilir ve bu zon, fiziksel
degerlerde iyi bir kontrast gostermesine ragmen 6lgiileri etkilemesi ¢ok olmayabilir. Saglikli bir yorum i¢in
biitiin jeoelektrik sondaj egrilerinin bu yorum dogrultusunda olmast gerekir.

Cesitli heyelan bolgelerinde yapilan jeoelekirik sondaj caligmalariyla heyelanlarin konumu ve tehlikeli
olup olmayacagi saglikli olarak saptanabilmigtir.

ABSTRACT: Everywhere in the world landslides happen in many arcas and every body is interested in them
because lanslides are natural disasters which risk our lifes and properties. If a lanslide can't be expected before
hand if its preventing cautions can't be taken, it can pull down buildings or destroy them. Lanslides are limited in
relation to their diameters and all of them have fast movements as a distinctive character.

Landslides are geological complex which form during variations of physical values and in the composition
of contrasts in the strata. In order to determine the dangerous condition the most important fact is 10 investigate
the structure of lanslides and their saturation of water. Sometimes it is impossible to research and solve all these
problems by using the geological engineering techniques.

Electrical and seismic methods are applied to determine the slope stability of a lanslide. It can be possible
10 examine the speed and the direction of a slide movement by applying magnetic and electrical ways.

In many parts of Turkey and particulary in the Black Sea region and in the castren part of Anaiolia the
writer researched lanslides for a longtime by applying geoelectrical ways successfuly and prepared this article by
his cxperience. His experiments contain the revaluation of hydrological and geological conditions related with the
formation of landslides. The geological structures of landslides are considered as a model in detail and sliding
materials and the depth of sliding zore are investigated by geoelectrical techniques. It is possible to come across
with difficult comments that can be frequently seen in curved geoelectrical sounding. In homogeneous ground the
sliding zone may be very thin and this zone although it may show a good contrast in physical values, its cffect
on sizes may not be clear. In order to make an accurate comment the whole curved geoelectrical sounding must
be according to this comment.

The Position of land slides and whether they can be dangerous or not can be determined accurately by
doing various surveys in several arcas.
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CEVRE JEOLOJISI OTURUMUY

CEVRE ILE ILGILI MEVCUT KURUMSAL YAPININ YETERSIZLIKLERI VE
EKSIKLIKLERI

Giines GURSELER Tekirdag Milletvekili TBMM Cevre Komisyonu Bagkan Yardimcisy, ANKARA

OZ: Tarkiye hizi nitfus artigtyla, bu nitffusun dnlenemeyen i¢ gociinin yarattifi "anakentlesme” ve kalkinmanin
kogule haline gelen sanayilegsmenin baskist ile, dogal ve tarihi ¢cevresini hizla bozan bir stireg yasamaktadir. Bu
stireg iginde ¢dziilemeyen sorun kiimelerinin baginda, gevre koruma drgiitlenmesinin iilke kognllanina uygun
bigimde kurulmamis olmas: gelmekiedir.

Tirkiy'de ¢evre orglitlenmesi 1978 yilinda Bagbakanlik Cevre Orgiitii'niin kuralmasiyla baglamig, ancak
80T yillar gevre merkez Orgiitlenmesiyle oyalanilarak gegirilmistir.

Once, Yiiksck Cevre Kurulu, Cevre Miistesarligi, Cevre Teknik Inceleme Komisyonlarindan olugan
yapilanma, Cevre Yasasi ile Cevre Genel Miidiirii, Merkez Cevre Kurulu, {1 Cevre Kuorulu, Mahalli Cevre
Kuruluna déniigmistir. Son durumda ise tckrar Cevre Mistesarh@ olusturulmus ve Il Cevre Kurulu ise

kaldiridmastir,
Bugiinki kurumsal yapi, Cevre Miistesarh§l, Merkez Cevre Kurulu ve Mahalli Cevre Kurullarindan
olugmaktadir.

Yirtirlikteki mevzuatin daginiklifin ve ¢ok farkli Bakanliklara verilen degisik gérev ve yetkinin yaratug
kargaga bu kurumsal yapiy1 iglemez duruma getirmistir,

Merkezi Cevre Orgiitii kurulmaya calisihirken yerel drgiitlenme unutulmustur.

Cevre sorunlannin ¢oziimiinde politika belirleyici, yonlendirici olarak harcket edebilecek, koordinasyonu
gergek anlamda saglayabilecek bir ¢ovie rgiitiine ihiiyag vardir,

Politika uygulayabilecek, politika olugturmada siyasi katkisi olabilecek, bakanliklar ve diger kurumlarla
koordinasyonu sa§layabilecck en iist birimin olusturulmasi gercklidir. Bu da ¢oju iilkede oldugu gibi bakanliktir.
Ayrica bakanlik biinyesinde, Gniversitelerin de katkisim getirecegi Cevre Arastirma Enstitiileri de gereklidir.

Onerilen Orgiitlenme modelini Térkiye'de kurmak zorunludur, ancak, bugiinkii mevzuat bua yapiy1
olugturmak igin yetersizdir. Cevre yasasiun bu modele gore yeniden diizenlenmesi gerckmektedir. Ayrica tiim bu
iglerin ve ¢evre korumasim dnemli bir maliyeti olduZunun kabulil ve bu maliyetin nasil karsilanacagi, koruma
giderlerinin kim tarafindan, nasil karyilanacafnia, “kirleten oder” kuralinm cagdag anlami iginde belirlenmesi

gerekir.
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JEOLOJI BILIMI CEVRE ILE OLAN ILISKiSINI MUTLAKA DUSUNMELI VE
KURMALIDIR

GEOLOGY SHOULD CONSIDER AND ESTABLISH ITS RELATIONSHIP WITH THE ENVIRONMENT
Muzaffer M. Evirgen Hacettepe Universitesi Cevre Uygulama ve Arastirma Merkezi, Beytepe, ANKARA

OZ: Cevre gok disiplinli bir konudur. Bir lokal cevre olayinda bile pekgok bilimin igice bulundugunu
gozleyebilirsiniz. Bir kiigiik yerlesim alaninin ¢opliik olarak kullanilan bolgesinde, su kirliliginden baglayan bir
dizi sorunlann ¢oziimiinde jeoloji, hidrojeoloji, insaat mithendislikleri ve biyoloji biliminin clele ¢alismasi
gerekliligi cok acikur.

Bir su tutma havzasinin, bir turizm bolgesi ilan edilen sahanin, bir sanayi bolgesi olarak planlanan alanin
gelecekieki gevreye yapacag etkinin 6nceden diistiniilmesi, varsa olumsuzluklariimn giderilmesi veya projeden
vazgegilmesi allernatiflerinin éncelikli degerlendirilmesi gerckmektedir. Bu ¢aligmalarda gelisebilecek durumlarin
simdiden 6ngoriilmesi halinde de konularin ¢éziimii farkli mesleklerin ve bilim dallarinin birarada ¢coziimler
arayisini getirecektir,

20. ytizyrlin son on yilina geldigimiz su ginlerde anlagilmisur ki; her bilim ¢evre ile olan iliskisini
distinmeli, bulmali, gelistirmeli ve uygulamahdir. Bir jeoloji biliminin ¢evre ile olan girigimleri, insanlarin
yasadigt kentin topogralyasindan, insanlarin kullandiklar hammaddelere, malzemelere kadar uzanan ¢ok genis bir
spektrumdadir. Bir ornek olarak, jeoloji-gevre iliskisini biraz daha agacak olursak, kolaylikla sunlan yazabiliriz.
Topogralyay: olusturan litolojik yapi; topografyanin olusturdugu meteorolojik-klimatolojik olumlu-olumsuz
parametreler; hava kirliliklerini olusturan kot kaliteli yakitlar, malzemeler; yaganilan ortamda dogal olarak
bulunan ¢esitli minerallerin hava ve su ile alinmasi ve saglik acisindan riskler; ¢oplerin yokedilmesinde, iilke
sartlarma uygun gomme sistemleri ve su kirliligi, toprak kirliligi; su tutma havzalarnda meydana gelen
tuzlanmalar, topraklarin ¢oraklasmast; deniz sularimn ilerlemesi: yerlesme bolgelerinde yanlis yersecimi
nedeniyle ortaya ¢ikan jeomekanik sorunlar ve tarim topraklarimin kaybi; asi giibre kuflaniminin ortaya
¢ikardigi kirlenme ve maliyetlerin dnlenebilmesi; kirsal kesimdeki evsel atiklarin ve igme sularimin mineral
filtrelerle anulmast, asit yagmurlariyla meydana gelen orman ve toprak bozulmasimn Snlenmesi,. radyoaktif
atiklarin depolanmast ve akarsularm meydana gelirdigi aliivyonel yifilmalarin, depolanmalarin olugturdugu
sorunlarn dnlenmesine kadar ¢ok genis bir alanda aktif ve diger bilimlerin ve meslek adamlarmin katkisiyla
vapilacak olan ¢aliymalar bizzat ¢evrenin iyilegtirilmesi ve korunmasma yonclik uygulamalardir.

ABSTRACT: The environment is a multi-disciplinary topic. Even in a local environmental incident, it can be
observed that many disciplincs are interrelated. In order to solve problems of the waste disposal arca of the small
residential area, the participation geologist, hydrogeologist, civil engineers and biologist in terms of cooperative
study is a neccessity.

It is imperative that the effects to the water reservoir as piece of land declared for a tourism or for an
industrial region must be predicied beforehand in order to prevent negative cffects to the environment in the
future. There may be some alternatives such as postponing the project in time can be resorted t0. And the
solution to any problems that might be arisen will require a variety of professions and disciplines secking
solutions together.

In these days when we have arrived in the last decade of the 20th century it has become clear that cvery
branches of science should consider, discover, develop and apply its relationship with the environment. The
initiatives of geologist related with the environment can range from the gcomorphology of the city to the raw
materials used by inhabitants of the city. As an example of the geology-environment relationship, we can casily
write the following.

All of the following problems require the active participation of personnel from different subjects of wide
spectrum such as lithological structures defined by the topography, the positive or negative paremeters of the
meteorological-climatologic factors as influenced by the topography, low quuality fuel and equipment which
increases pollution; the risk of ingested certain natural minerals either by walter or air; garbage burying system
suited to the country's conditions, water pollution, soil pollution; salination in water reservoirs, and soil
accumulation; geomechanical problems arising in residental areas due to the wrong choise of land and the loss of
agricultural soil; pollution caused by use of excessive fertilizers; the purifying of domestic and drinking water in
rural areas through mineral filters; prevention of forest and soil destruction from acid rains; storage of radioactive
wastes and the prevention of accumulation and storage caused by running waters.
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DOGAL KAYNAKLARIN KULLANIMINDA KORUMA-KULLANMA DENGESI VE
CEVRESEL ETKI DEGERLENDIRMESI

PROTECTION-UTILITY BALANCE IN UTILIZATION OF NATURAL RESOURCES AND
ENVIRONMENTAL IMPACT ASSESSMENT

A. Aynur OZER ’ Hacettepe Universitesi Cevre Uygulama ve Arastirma Merkezi, Beytepe, ANKARA
A.Runa ORHON Haccttepe Universitesi Cevre Uygulama ve Aragtirma Merkezi, Beytepe, ANKARA
Muzaffer M. EVIRGEN Hacettepe Universitesi Cevre Uygulama ve Aragurma Merkezi, Beytepe, ANKARA

OZ: Fiziksel ve biyolojik 6gclerden olugan dogal kaynaklarin diinya tizerindeki varliklan sinirsiz degildir. Hizla
arian insan niifusunun bu dogal kaynaklar tizerindeki baskisi da giderek artmakta, Ozellikle gelecek nesillere
kullanilabilir kaynak ve yasanilabilir bir ¢evre birakamama endiselerine yol agmakiadir.

Bugiin giderck bozulan bir ¢evrede yagamakta olugunun tim sorumlulugu insanin kendisine aittir.
Cevrenin bozulmasinin 6nlenmesi gorevini yerine getirmesinde de kullanacagi en 6nemli araglardan biri Cevresel
Etki Degerlendirmesidir,

Cevresel Etki Degerlendirmesi (CED) dogal kaynaklarin kullanimi ile ilgili projelerin uygulama
kararlarmda esas alinmak iizere, tiim cevresel etkilerin Ongorildiigii bir calismadir, Bu ¢aligma ile, projenin dogal
ve yapay ¢evre Ofeleri itibariyle muhtemel etkileri, bilimsel ve teknikler kullamlarak tespit edilir, bu tespitlere
gore olumsuz etkilere kars: kontrol tedbirleri belirlenir.

Bir CED ¢aligmast ilc varilmak istenen sonug, sdzkonusu projenin ileriye doniik olarak Fayda/Maliyct
bilangosunun ortaya konmasi ve béylece dogal kaynaklarmn kullamminda koruma-kullanma dengesinin teminidir.

ABSTRACT: All natural resources on the planet Earth formed of physical and biological aspects, are not
unlimited. The pressure of the rapid incraesing population on those natural resources is conlinuously increasing,
raising the anxiety for hinderance of transtfering sufficient resources and environment suitable for living to the
next generation.

All the responsibilty, today, for living in the environment which is continuously detoriated, belongs to
mankind. Man has (o undertoke promptly the duty of stopping this threatening wrend. One of the important tolls
which he has to usc for this duty is Environmental Impact Assessment.

Environmental Impact Assesment (EIA) is a study to estimate all the environmental impact of a project
on the utilization of natural resources and its results are to be considered in the decision for the implementation
of that project. By an EIA study,. the possible impact and techniques, for all natural and artificial environmental
aspects, due to these estimations control measures for adverse impacts are specified.

Is is aimed by an EIA study to bring out the future oriented Cost/Benefit balance sheet of the project and
hence, to provide the protection-utilization balance in the utilization of natural resources,
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EYMIR VE MOGAN GOLLERINDE YAPILAN CALISMALAR VE GELECEK ICIN
ONERILER

PREVIOUS STUDIES IN THE LAKES OF EYMIR AND MOGAN AND RECOMENTATIONS FOR THE
FUTURE

A.Runa ORHON Hacettepe Universitesi Cevre Uygulama ve Arasirma Merkezi, Beytepe, ANKARA
A. Aynur OZER Hacettepe Universitesi Cevre Uygulama ve Arasurma Merkezi, Beytepe, ANKARA

Muzattfer M. EVIRGEN Hacettepe Universitesi Cevre Uygulama ve Arastirma Merkezi, Beytepe, ANKARA

OZ: Ankara Metropolitan alani i¢in cok onemli olan Eymir ve Mogan gollerinde, simdiye kadar yapilan
calismalara gore, bu gollerin en dnemli sorunlari; gesitli akarsular nedeniyle sedimanla dolmast, 6zellikle Mogan
Golii gevresindeki ikinci konut baskisi, evsel ve kiigiik sanayiden kaynaklanan organik ve inorganik kimyasal
kirleticiler, ¢evredeki tarimsal faaliyetlerden kaynaklanan agirt giibreleme ile gollerin 6trofikasyonunun artigt
sayilabilir,

Acil ¢aligma programinda bu gollerin erozyon nedeniyle dolmas: ve tarimsal faaliyet sonucu artan
dtrofikasyonun azalulmasinin saglanmasi hedeflenmelidir. Boylece, Ankaramm en 6nemli rekreasyon alani
yeniden kazanilabilecektir,

Bu havzamn 21 Kasim 1990 tarihli Resmi Gazete ile ilan edilen 6zel Cevre Koruma alan: statiisii su anda
havzaya olan kétii etkilerin en azindan durdurulmasim saglayabilecektir. Bu statii ile Eymir ve Mogan'in tim
ckolojisi gz oniinde tutularak yeni bir koruma-kullanma planinin mutlaka ¢izilmesi ve buna uyulmas:
gercklidir.

ABSTRACT: According 1o the studies related wiht the Eymir and the Mogan lakes which are the most
important area in the Ankara metropolitan, the urgent problems of these lakes are; sedimantation of these lakes
by means of streams and gullies, pressure of secondary residences especially around the lake Mogan, organic and
inorganic chemical pollutants originated from the domestic and small industrial plants, increasing eutrophication
of lakes duc to excessive use of fertilizers during agricultural activities.

In the urgent study programme the main target will be the abatement of both sedimentation and the
increasing cutrophication of lakes. Then, the most impor.ant recrestional area of Ankara will be recovered. This
watcrshed arca has been included into the Act of Special Environmental Protection Arca dated as November 21 st,
1990 so the negative effects to the lake would be stopped for a while. By this act, concidering whole ecosystem
of the Eymir and Mogan lakes the new protection-management plan must be rearranged and the obedience to the
plan must be formed.
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ASIT YAGMURLARI ve TURKIYE

ACID RAINS AND TURKEY

Ferda ONER Hacettepe Universitesi Cevre Uygulama ve Aragurma Merkezi, Beytepe, ANKARA
Tirkay ONACAK Hacetepe Universitesi Cevre Uygulama ve Aragurma Merkezi, Beytepe, ANKARA

Muzaffer M. EVIRGEN Hacettepe Universitesi Cevre Uygulama ve Aragurma Merkezi, Beytepe, ANKARA

0Z: Hava kirliliginden kaynaklanan asit yagislan giniimiiziin 6nemli ve siurlarasir cevre sorunlarindan biri
olma Ozcllifini siirdiirmektedir. Asit yagmurlar, siilfticoksit (SOx) ve azotoksit (NOx) emisyonlarinin ¢iktig
endiistri bolgelerinde ve civannda islak ve kurn depolanma geklinde goriiliirler. Bu kirleticiler, atmosferde cesitli
kompleks fiziksel ve kimyasal olaylar sonucunda siilfat ve nitrata doniistir ve su buhariyla birleserck hafif
stilfiiroz ve siilfirik, nitrik asitler meydana gelir. Ayrica, bu emisyonlar riizgarlarn etkisiyle sinirlardlesine uzun
mesafelerde tagmarak depolanir ve tahribat yaparlar.

Yeryliziine ulagan asit yafiginin topraga, bitkilere, sulara, insan saglig: ile yaplara oldukga olumsuz
etkileri goriilmektedir. Bu yagislar topragin yapisinda bulunan Ca, Mg gibi clementleri yikayarak taban suyuna
tagirlar, Bu durum topragm mincral bakimimdan zayiflamasina ve zirai veriminin diigmesine neden olmaktadr.
Ayrica, topragin asidikliginin artmast ile Al gibi zararli metalik katyonlarin ¢éziiniirliigii artmakta ve bitkilere
zararll konsantrasyonlara ulasabilmekiedir. Asit yagmurlarinin ormanlar iizerine de olumsuz etkileri
goriilmektedir. Bu yafiglar, agaclarin en ¢nemli organi olan yapraklardaki klorifilin yapisim bozarak hiicre
¢eperini pargalayip dziimleme faaliyetini yavaglatmakta veya durdurmakiadir. Buna bagl olarak agacin biiyiimesi
ve gelismesi engellenmekiedir.

Normal asidikligi 6.5-7 (pH) olan ylizey sulart asit yagmurlaninin etkisi ile 4.5 (pH)'dan asagiya
inebilmekiedir. Bu durum tath su géllerinde duyarli baliklar ve yumusakcalarnn tiir ve miktarinda azalmaya hatta
tamamen dliimlerine scbep olmaktadirlar,

Tiirkiye'de son yillarda yapilan bazi bilimsel ¢aligmalarda Karadeniz, Trakya ve Ege Bolgelerinde asit
yagmurlarinin etkisi tespit edilmistir. Bu bolgelerdeki ormanlarda mevsimsiz olarak yapraklarin sarardigi,
dokildigt ve afaclann kurudugu goriilmektedir. Bununla birlikie Tirkiye'nin litolojik yapisina bakildiginda
kircgtaslarinin yaygin olarak (% 30) yiizeylendigi goriilmektedir. Bu agidan Tiirkiye oldukga sansl: bir iilkedir.
Cinkd, asit yagmurlan kiregtagt birimlerinde nétiirlesmekte ve zararl etkisi kiregtagmin yaygin oldugu
topraklarda goriilmemektedir,

ABSTRACT: Acid rains which were induced by air pollution have become one of the most important problem
due 10 their transboundry nature. Acid rains are seen as the dry and wet depositions of sulphur oxides (SOx) and
nitrogen oxides (NOx) in the industial regions and surrounding areas. These pollutants are transformed into
sulphales and nitrates by means of various complex physical actions and chemical recations. And these sulphates
and nitrates transformed into sulphorose and sulphiric acid and nitric acids after combining with water vapour. In
adition to this, these pollutans were carricd by acolian processes to distant places and their deposition is harmful
to the soil, the vegation and the human health.

Due to the precipitation of these pollutants, the elements like Ca and Mg in the soil, were leached away
and carried to the groundwater. This situation causes the weakness of soil due to mineral losses and also the
decrease the fertility. As the acidity of the soil increases the solubility of some harmful metallic ions, like Al,
increases and the concentration of these metallic ions reaches to the plants above the allowable levels,

The precipitation of these ions causes the destruction of the structure of chlorophyll then the assimilation
processes will be slowed down and even ceased so the growth and maturation of trees will be obstructed.

Norlally, surface waters have pH values of 6.5-7 but the acid rains cause the decrease of pH values even
lower than 4.5. The lower values of pH resulied in the decrease of population and the number of species of
sensitive fishes and mollusca and even their mortality.

Recent scientific study in Turkey revealed the effects of acid raings in the Black Sea, Thrace and the
Aegean regions. In these regions, the colour of leaves turned into yellow and fall before its season.
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HIDROJEOLOJI OTURUMU -I-

KAZANPINARI KARST KAYNAGININ HIDROJEOLOQJISI
HIDROGEOLOGICAL PROCESSES IN KAZANPINARI KARSTIC SPRING

Onder YAZICI DSI XIII. Bolge Midiirliigii, ANTALYA
Ataman ALTINTAS DSI X111, Bolge Miidiirliigii, ANTALYA

0Z: Kazanpinar1 Kaynagi Elmali Polyesinin en dnemli bosalimlarindan biridir. 492 km? lik beslenme alanma

sahip kaynagin ortalama debisi 2.275 m3/s dir. Bu calisma DSI "Kazanpinar: Kaynagi Karst Hidrojeolojik Etiidii
Projesi" kapsaminda yiiriitilmiistiir.

Inceleme alaninin dogusunda yeralan otokton olarak degerlendirilen Alt Jura-Ust Miyosen zaman araliginda
¢okelmis kiregtaslart Miyosen yagh kiltaglari ile ortiiliidiir. Inceleme alaninda ise yoreye lisiyen naplari ile
taginmig ofiyolitik kayaglar ve kiregtaglart vardir. Allokton kayalarin alunda Miyosen yagh gegirimsiz
kiltaglarinin olmas: Kazanpinari Kaynaginin olusmasina neden olmustur.

Kazanpinari Kaynaginin ¢iktig1 Baliklar Daginda kiregtas: alani 7 km? dir. Kaynak; yillik beslenimi 3.5
hm3/a olan bir alandan yaklagik 71 hm3/a yeralusuyu bosaltmaktadir. Bu durum kaynagin bosaldig1 kiregtaginim
aliivyon alundan batiya ve giineye dogru uzammlar olmasini, batida ve giineyde yiizeylenen kiregtaglar ile
baglantili olmasint gerektirmektedir. Inceleme alanmin kuzeyinde Eskihisar (Biigii) Deresi drenaj alaninda
Domuzdag kiregtasinin tabaminda yer alan Elmali tiirliisiiniin gegirimsiz birimleri beslenme alanini
daralimaktadir. Kaynagmn batisinda Giilbahar Formasyonu i¢indeki dilimler halinde yeralan radyolarit ve ¢ortler
Giilbahar kiregtast igindeki yeraltisuyu hareketini denetlemektedir.

Girdev Goliniin olusumu, temel zemini olugturan Elmali tiirliisiiniin gegirimsiz olmasina baghdir. Girdev
Goli kenarmdaki diidenlerden olan kagaklarin Giilbahar kiregtas: vasitasiyla Kazanpinar: kaynagini besledigi
gozlenmigtir,

ABSTRACT: Kazanpinar Spring is the most important discharge of the Elmal Polje. Avarage discharge of

this Spring, which has 492 km? drainage area is 2.275 m3/s. This Investigation has bcen done under the Genaral
Directorate's control of DSI.

Otochtonous carbonate rocks sedimented from lower Jurasic to upper Miocene, which is located the east of
mnvesitigation area is overlined by Miocene aged claystone. In the Investigation area, there are ofiolitic rocks and
carbonate rocks which are carried by Licien nappes. There is impervious rock (claystone) under pervious
carbonate rocks because of this reason this Spring appears.

In Baliklar Mauntain which Kazanpinari Spring appears from here, the Carbonate rock drainage area is 7

km? Kazanpinari Spring discharges 71 hm3/year which it must discharge 3,5 hm3/year, from this quantity area.
This stuation, carbonate rock in Baliklar M. must continue by way of under alluvium with carbonate rocks
which are located in west and nort. The Eskisehir (Biigii) River drainage area is restiricted by impervious rock
unites of Elmali melange which are located the bottom of Domuzdag Limestones. In the west of the springs,
radiolarite and cherts which are located in Giilbahar carbonate rocks controls the underground water circulation.
Occurance of Girdev lake depends on impervious Elmali melange which is located under the Girdev lake allivium.
Water in the Girdev lake sinks from the Girdev lake's sinkholes and feeds the Kazanpinari spring by waf of
Giilpmnar Limestones.
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URFA HARRAN ve CEYLANPINAR OVALARININ HIDROJECLOJIK
DEGERLENDIRILMESI

THE HYDROGEOLOGICAL EVALUATION OF SANLIURFA HARRAN and CEYLANPINAR PLAINS

Behi¢c CONGAR SIAL Yerbilimleri Etiid ve Miisavirlik Ltd. ANKARA

OZ: GAP sulama projeleri kapsamimda yeralan ve Sanlwrfa Tiineli sulamast olarak tammlanan, Harran ve Cey-
lanpinar Ovalar1 sulamalari, Yaklagik Harran (142.000 ha) ve Ceylanpinar (335.000 ha) toplamm 477.000 ha su-
lama alam ile iilkemizin en bilyiik sulama projesini olusturmaktadir. Bu projede ana kaynak Atatiirk Barajidir.
Ancak, sulama alanmmin ¢ok genis olmasi, inga edilen Sanliurfa Tiinellerinin simirh kapasitede bulunmast, sula-
mada kullanilan her m> suyun enerji iirctimini olumsuz etkilemesi, sulamadan dénen su ve drenaj sorunlan nede-
niyle, sulama projesinde, yeralusularmin da kaynak olarak optimum oranda kullanilmas: gerekli goriilmiigtiir.

Bu goriisten harcketle, Sulama Projesi Planlama Raporu yeniden ele alinmig ve planlama revizyonu
asamasinda, Harran ve Ceylanpmar Ovalarinin yeraltisuyu potansiyeli yeniden etiid edilmigtir. Havza blangolart
cikarilmig, yeralusuyunun beslenme ve bosalma sistemleri tamamlanmigtir.

Harran ve Ceylanpinar Ovalarinda, toplam 1.686.776.000 m? lik ortalama yillik beslenme miktart hesap-
lanmigur. Bu miktar yeralusuyu kullanimuna esas alimmig, bu kullanimmn yiizey suyu kullanimi ile ekonomik
kiyaslamas: yapilmustir.

Sonug olarak bu ovalarda 150.000 ha ik bir alanin, emniyetli ve ckonomik olarak sulanabilecegi
gosterilmistir.

ABSTRACT: The irrigation of Harran and Ceylanpinar plains which consists of GAP irrigation projects and is
related to the Sanhurfa Tunnel project, approxiametly Harran (142.000 ha) and Ceylanpinar (335.000 ha) totally
477.000 ha irrigation arca, which is formed the greatest irrigation project of Turkey. The main source of this pro-
ject is Atatiirk Dam. But, the very large irrigation area, the being of limit capacity of Sanlhurfa Tunncls which
were constructed. Each cubic meter water was used in irrigation which effets the produce of power in a ncgative
way. Drainage of the irrigation and its problems, and the other factors must do to use the groundwater in the op-
timurn rate as a source too, in the irrigation project.

From this point of view, The Planning Report of irrigation project was reviewed and at the stage of plan-
nig revision, The groundwater potential of Harran and Ceylanpinar Plains were again investigated. The invento-
ries of the basin were drawn. The system of ground water charge and recharge were described.

In Harran and Ceylanpinar plains, the average rate of annual recharge was calculated is totally
1.686.766.000 m3. This amount is based on using of groundwater. This usage were compared with the usage of
surface water economically.

As a result cconomically and safely irrigation of this 150.000 ha was pointed out.
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AKIFERLERDE KUYULARARASI DEVIR-DAIMLI TRASER TESTLERININ ANALIZI

ANALYSIS OF TRACER TESTS WITH RECIRCULATION

Tbrahim KOCABAS Akdeniz U. Isparta Mith. Fak. Jeoloji Mith. B6l., ISPARTA
Atasever GEDIKOGLU  Akdeniz U. Isparta Miih. Fak. Jeoloji Miih. Bol, ISPARTA

OZ: Traser testleri birgok bilim dalinmm vazgegilmez ¢alisma araci haline gelmigtir. Petrol ve jeotermal
rezervuarlanmin akig mekanizmalarinin belirlenmesinde ve niikleer artik depolarida radyoaktif parcaciklarin
tagmmasi lizerinde traser testleri ile caligilmaktadir. Hidrojeolojide ise traser testleri akiferlerde kirlenme
derecelerinin tesbitinde, kirlenen akiferlerin temizlenmesinde ve dnlem alma calismalarinin planlanmasinda
Onemli yer tutar.

Bu calismalarda akiferlerde kuyulararas: devir-daimli traser testleri ile elde edilen tracer geri-déniis
profillerinin analizi i¢in yeni bir metod geligtirilmigtir. Yeni metod onceki metodlara gore agagidaki avantajlara
sahiptir. [lk olarak, 6nceki metodlar yalnizca bir devir-daim igin gegerli iken yeni metod her sayidaki devirdaim
i¢in gegerlidir. Ikinci olarak, yeni metodla geligtirilen ¢Oziim eskilere gore daha basit bir matematiksel ifade
kullanir. Son olarak da, yeni metod igin kullanilan matematiksel ¢dziim sahadaki deneylerin cofunlugundaki sinir
kosullan ile tutarhdir.

ABSTRACT: Tracer tests have been an idispensible tool of study in many fields. Flow mechanisms in oil and
geothermal reservoirs and transport of radionuclides in nuclear repositories are all studied by using tracer tests. In
hydrogeoloy, in determining the degree of pollution in aquifers, cleaning of polluted ones, and taking
preventative measures for pollution tracer tests are of greatl importance.

In this work, a new method have been developed for analyzing tracer return profiles of interwell tracer tests
with recirculation. This method has several advantages over the previously used methods. First, while the
previous methods could account only one recirculation, the new method have no restriction on number of -
recirculations. Second, the theoretical solution developed in this work is mathemetically simpler than the
solutions developed in previous works. Finally, the new solution is consistent with the actual boundary
conditions of most field experiments.
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EKINLIK ADASI YERALTISUYU ARASTIRMASI; Marmara Adalari
GROUNDWATER PROSPECTING OF EKINLIK ISLAND'S Marmara Sea Island Groups, Turkey

Ahmet ERCAN ITU Maden Fakiiltesi, Jeofizik Miihendisligi Boliimii, Ayazaga, ISTANBUL

0Z: Ekinlik adas: yeraltisuyu aramalar: i¢in jeofizik ve hidrojeolojik arasurmalar 4 km? lik adada ayrintili ola-
rak stirdiiriilmiistiir.

Serbest su yatagi olarak aliivyonlann yaklagik yiizey alami 1.5 km?2, kalmliklar: 0-12 metre statik su
diizeyi 4 ile 7, hidrolik egimi %2-%5, 6zgiil verimleri %15+5, toplam tuttugu su 250.000 m3, debisi Q= 0.06
It/sn dir. Aliivyon gegirgenligi ve suyun akma hizi diisiik oldugundan kurak mevsimde kuruyan yatagin yeniden
dolmast i¢in 2 yil gegmesi gerekmektedir.

Serbest akiferlerden su firctimi merkeze toplanan 1gmsal drenaj aglar aracilifi ile olabilmektedir. Su
tiretimin agir1 olmast durumunda, halihazirda baz1 kesimlerde -2.5 metreye diisen su kodu, tuzlu deniz suyu
baskiniyla sonuclanabilir.

Basingh su yataklari granodiyorit ve metamorfit ¢atlak ve kiriklarinda ya da bunlarin dokanaklarinda
geligmigtir. Klivaj efiminin topografik egimle ya da bir fayla kesilmesi ve gegirimsiz bir perdenin olusmasi ile
Ayazma ve Agiklar Cesmesi parlart olusmusutr. Granodiyoritlerde gozeneklilik 21 ile 43, gecirimlilik 0.001
ile 10 milidarcy arasindadir. Catlaklar 15 metrelik iist ayrigma kusaginda goreceli olarak fazla olup gozeneklilik
% 5 ile % 10 arasindadir. Egemen ¢atlak dogrultular: KO-100B, K200-30°B, K70°-80°B, catlak aciklig: ile 10
cm'dir. Iki yonlii tektonik etkinlik alan: altinda kalan Adada asal gerilme yaklagik D-B dogrultuladur. -

Granit ve metamorfitler Kagik Tepede olgiilen yapraklanma (klivaj) egimleri 25-60 KB'ya ve o nedenle,
Adada pmarlar adanin kuzey ve kuzeybatsinda catlak ve kinklarin yogun oldugu kesimlerde gozlenmistir. Arazide
Jeofizik ve jeolojik gozlemlerden elde edilen kiriklarin giil diyagrami, egim auml kiriklarm genelde dik, dike
yakin 60 ile 80°KD'ya dogru egimli dogrultularmin K359B ile K85°D dogrultularinda iki dnemli bileseni
oldugunu gosterir. Bu tiir ¢atlak ve kiriklar1 kesecek bigimde yatay galerilerin agilmasi ve bunlarin toplanmast ile
alinabilir. bunun i¢in en uygun yeraltisulari, ¢atlak ve kiriklart kesecek bicimde yatay galerilerin agilmas: ve
bunlarin toplanmasi ile alinabilir. Bunun i¢in en uygun yer adanin kuzey kesimi, dzellikle Kagik Tepenin K, ve
KB yakast ve Ayazma kesimidir. Derinde olabilecek su yataklarinin arasuirilmast jeofizik yoniemle yeralunin
diisey clektrolarini, adanm ¢esitli yerlerinde, 500 m'ye dek ¢ekerek bulunmustur. Su yatag: taban derinligi kodu
da akifer kahnhgr ile uyum i¢indedir. Adanin giiney-dogu kiyisinda (z= -50 m) kodunda olan taban, adanin kuzey-
batisina gittikge -200 metreye dek inmektedir. Dolayist ile adada hidrojeolojik egim kuzey-batiya dogru olup,
temel bu yonde GB'dan KB'ya dogru derinlesmektedir. Bu durum bauimetri ile de iyi bir uyum iginde olup, adanin
GD'da kalan Avsa-Ekinlik arasi deniz s13, KB's1 Ekinlik Sarkoy arasi oldukga derindir. Kuzey Anadola fayiin
Gnemli bir kolunun Kuzeyden DB yoniinde gegtigi goz 6niinde bulundurulursa, sézkonusu yeryapisal durumun
levha harcketleri ile ilgili gelistigi anlagilir. KB'ya dogru yapidaki egim ve derinlesme, yiizey kayaclarinda
olctilen yapraklanma doZrultu ve efimleri ile de uyum igindedir. Buna gore, sozii edilen basingli su yatagi
tabanina inmek i¢in yapilacak sondajlarin derinligi G, GD'da KB'ya dogru artmaktadir. Adanin giiney kiyilart
boyunca 50-60 metre olan derinlik adanin KB'sina gittikge 250 metreye varmaktadir. Adanmn, KB'sina gittikce
akiferin kalinlagugr gozoniinde bulundurulursa, derin olsa dahi artezyen sondajlarimin Adanin kuzey-batisindaki
Kasik Tepe dolaymda yeralmas: 6nerilir.

ABSTRACT: Geophysical and hydrogeological investigations were run to determine ground-water potential of
Ekinlik Island which has a 4 km? surface area.

Alluvial deposits are [ree aquifers and they have approximately 1.5 km? surface area, 0 to 12 metercs of thick-
ness, 4 to 7 meters of static ground water stable depth with, 2 to 5 % hydrolic slope, 155 % specific yield,
250.000 m? of total ground watcr retention and Q= 0.06 1t/sn production rate, Productive rate, Productive two
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years of rain fall is necessary to fill up intergranular pores and recharge the alrcady emptied volume of unconsoli-
dated sediment.

Radial drenage network my be considered to despoil surfacial and shallow groundwater. Groundwater level
is about -2.5 meters at many places and Thercfore excessive production can invite saline water invation along the
shoreline. Pressured aquifers developed alnog cracks and fractured zones in granodiorite and methamorphics or at
their contacts. Ayazma and Asiklar springs were created by a impermeable sihicld caused by faulting or by con-
junction of steep topography with layer slope. Granodiorites have permeability and porosity which arc in the
order of 0.001 to 10 millidarcy and 1% to 3%, respectively, Fissures and cracks are relatively dense and porosity
is high, 5% - 10%, in {irst 15 meters thick alteration zone. Common direcctions in cracks are in NOO-100W s
N200-300W, N70°-80°W and openings are between 1 to 19 cm's. It was determined that the island were under-
gone tectonic forees, from two dilferent dircctions of which essential tensional direction lies in EW. Main cleava-
ge slopes are in 25-60 NW, in granite and methamorphics aronun Kagik Hill, therefore springs arc obscrved on
the north and northwestern side of the island where the cracks were mostly developed. Groundwater can be extac-
ted by opening lateral galleries perpendicular to the main crack direction, in such places. Geophysical investiga-
tion were run by using geoclectrical soundings, with expansion of r= 500 meters, electrical profillings, and natu-
ral polarization, as well. Combined interpretation indicates that aquifer bottom topography descends from 50 to
250 meters from southeast to north-west. Also, the deep aquifer thickness in the same direction. Therefore, the
suitable locations for deep groundwater drills should take place at the NW portion of the island.
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KONFERANSLAR OTURUMU

BATI VE KUZEYBATI ANADOLU'DA OFIYOLITIK VE ILGILI KAYALAR UZERINE
YENI JEOLOJIK VERILER

NEW GEOLOCICAL ASPECTS OF THE OPHIOLITIC AND RELATED ROCKS OF THE WESTERN AND
NORTHWESTERN ANATOLIA, TURKEY

Orhan KAYA D.E.U. Jeoloji Mithendisligi Bsliimii, Bornova, IZMIR

CZ: Giincelde birgok aragtiric: Bau ve Kuzeybat Anadolu'nun yapisal-stratigrafik siniflamasina levha tekionigi
ilkelerini ve bolgeler arasi eglegtirmeleri 6ngdrerek yaklagim yapmaya caliymistr. Bir blimii asafida belirtilen
yeni saha verileri glincel tektonik sentezlerin yeniden gozden gegirilmesini gercktirmekte ve alternatif yorumlar
i¢in sinirlamalar ortaya koymaktadur.

lzmir-Ankara kusaginda, Ge¢ Kretase volkanik olistostrom birimi serpantinit fizerinde serpantinit-kumtas:
ve serpantinit-gakiltagt arakatkili kloritik sleyt diizeyi ile oturur. Geg Kretase (Mestrilitiven oncesi) pelajik
kiregtag: birimi serpantinit ve metamorfik kaya kirintili taban diizeyi ile scrpantinit ve glokofanitik yesilsist
kayalar lizerinde oturur ve bunlari ayiran diisey faylan drier. Geg Kretase volkanik olistostrom birimindeki bir
karbonat megablokta, mermer uyumsuz olarak Geg Triyas kireglagt ve kumtas: tarafindan tstlenir. Mermerin
diisik dereceli metamorfik istificki konumu yakmn ¢evrede belli oldugundan lzmir-Ankara Kusagi'ndaki metarnor-
fikler i¢in Ge¢ Triyas dncesi bir yas 6nerilebilir. Ayrica, Geg Triyas kumtaginda bol olarak bulunan serpantinit
kirmulan Geg Triyas oncesi ultramafik kayalarin varlifint gosterir.

Kuzeybatt Anadofu'da Geg Jura sleyt-olistostrom birimi serpantinit-cakiltag: taban diizeyi ile serpantinitle-
ri ve tortul dokanakla diigiik dereceli yesilsilt kayalann tistler ve bunlan ayiran diisey faylan Orter. Birim, aradaki
bir Erken Jura 6ncesi kuvars kumtag: birimi iizerinden, ortag dereceli amlfibolit-bandl gnays birimini iistler ko-
numdadir.
Izmir-Ankara Kugagr diginda genis yayilim gosteren Jura 6ncesi tiirbidit-olistostrom Birimi Geg Triyas
yasindadir ve Orta Triyas ve Oncesi diisiik dereceli glokofanitik yesilsilt kayalar: iizerinde metamorfik kaya
kirmuh taban diizeyi ile oturur, Birim degisik olistostrom diizeylerinde altlayan metamorfik birimden kaynak-
lanmug metavolkanik ve metaklastik bloklar kapsar. Yersel, fakal yaygn olarak, metaklastik bloklarm i¢inde me-
tascerpantinit bloklart bulunur.

Tim bdlgede, diisik dereceli metamortik kayalar (meta) scrpantinitlerle metamorfizma dncesi ani bir doka-
nak gosterir. Bergama gevresindeki bir diigik dereceli yesilyist istifi gorlinlir en geng diizeylerinde Orta Triyas ko-
nodontlart kapsar,

Sonug olarak, diisiik dereceli metamorfik kayalar, bunlarla baglantili olan metascrpantinitler ve ultramafik
kayalar, ile faylarla simrlanmis ortag dereceli amfibolit-bandly gnayslar Bau ve Kuzeybati Anadolu'nun Geg

Triyas Oncesi bir érnek temelini (Orta Triyas Itk Kusagn) olusturur.

ABSTRACT: New ficld observations and relevant results on the geology of the ophiolitic and related major
rock units of the western and northwestern Anatolia are the following: In the Izmir-Ankara Zone, the Late Crola-
ceous (Campanian-Early ? Mestrichtian) volcanic olistostrome and pelagic limestone units rest with subacrial un-
conformitics on ultramafic tectonites and glaucophanitic greenschist facies netamorphic olistostrome, and cover
the faults between them. In a huge composite block in the Late Crelaceous volcanic olistostrome unit Late Trias-
sic sandstone and limestone lie unconformably on a coarse-grained marble whose nearby in-place siratigraphic
settng has been recognised. This assigns a pre-Late Triassic age 1o the low-grade metamorphic sequence. The wi-
despread detritus of serpentinite in the Late Triassic sandstones poinl out the pre-Late Triassic emplacement of
ultramafic rocks.

In northwest Anatolia, the Late Jurassic slate-olistestrome unil rests unconformably on ultramafic teconi-
les and low-grade greenschist facies metamorphic rocks, and extends across the faults between and in the base-
ment units. A pre-Jurassic quartz-sandstone unit, which is overlain unconfonmably by the slate-olistostrome
unit, rests on medium-grade amphibolite-banded gneisses with unconformable depositonal contact.

Outside the Izmir-Ankara Zone, the pre-Jurassic non-metamorphic turbidite-olistosirome unit is Late
Triassic in age. This unit rests unconformably on the on the low-grade grecnschists, and contains abundant large
blocks of metavoleanic and metaclastic rocks, the latter locally with block-in-block melascrpentinites.

Throughout western and northwestern Anatolia. the low-grade metamorphic rocks exhibit age and lithic
and sequential similarity. At seperate localities. the different parts of the low-grade metamorphic sequence have a
pre-metamorphic contact with the metaserpentinite part of the ultramatic tectonite unit.

Within the context of the new data parlly summarized here, the utramafic tectonites, medium-grade amphi-
bolitc-banded gneisses and blueschist rocks represent a pre-Late Triassic crustal scale shear belt (Middle Triassic
Thrust Belt).
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BATI VE KUZEYBATI ANADOLU'NUN IZOPIK KUSAKLARI

[ZOPIC ZONES OF WESTERN AND NOTHWESTERN ANATOLIA

Orhan KAYA D.E.U. Jeoloji Mithendisligi Boliimii, Bornova, [ZMIR

87 Bau ve Kuzeybat Anadolu'da ultramafik kayalar, ortag dereceli amfibolit-gnayslar ve ditgitk dereceli yesilsist
-mavisist kayalar1 Orta Triyasda tamamlanan kabuksal dlcekdeki bir makaslama kugagimin (Orta Triyas Itki
Kusaf) bilesenleridir. Mesozoyik siiresince bigim degistiren kugak iizerindeki yapisal yiikseltiler beslenme alan-
larmi ve karbonat sahanhiklanni, yapisal ¢ukurluklar ise Geg Triyas, Geg Jura, Geg Kretase tiirbidit ve olistost-
romlarinin birikim yerlerini olusturmustur.

Orta Mestrihtiyen ¢ncesinde orta Triyas Itki Kugagi ve Geg Triyas-Geg Kretase ortiisii Tiirkiye karasi
digina tagan geniglikte ve bir 6rneklikteydi. Kretase ortasinda Kuzey Anadolu Fayinin atasi olan yeni bir itki sis-
temiyle Kuzeybati Anadolu Paleozoyik-Alt Kretase toplulugu yapiya cklenmis; kusak ve ortiisii ¢énemli bir daral-
maya ugramistir. Orta Mestrihtiyende Jura-Triyas ankimetamorfik kayalan ve Menderes metamorlik kayalan Orta
Triyas Itki Kuga@: ortiisii altina bindirmisitr. S6zkonusu yapisal sistem altabindirme sirdinda giiniimiize kadar
yersel olarak silinmigtir. Geg? Mestrihtiyen-Paleosen tiirbidit ve olistostrom birimleri Kuzeybati, Bau ve
Giineybati Anadolu'da Orta? Mestrihtiyende kazanilmig yapisal bigimi miihiirler. Orta? Mestrihtiyen dncesine ait
izopik kusaklar, giineyden kuzeye ilk gériiniim sirasi icinde, asagida verilmigtir:

1. Menderes kristalin Masifi

2. Triyas-Jura ankimetamorfik topluluk

3. Orta Triyas Itki Kugag: (ultramafik kayalar, ortag dereceli amfibolit-bandli gnayslar, diisiik dereccli
yesilsist, mavigist kayalari)

4. Geg Kretase (Kampaniyen-Erken? Mestrihtiyen) volkanik olistostrom ve tiirbidit-olistostrom toplulugu

5. Geg Triyas tiirbidit-olistostrom birimi

6. Geg Jura sleyt-olistostrom birimi

7. Istanbul Paleozoyik-Triyas-Alt Kretase toplulugu

8. Senomaniycn-Erken? Mestrihtiyen toplulugu (mafik-ortag yeniden iglenmis volkanik kayalar, pelajik
¢amurkayalari, epiklastik kumtaglari, kiregtaslari)

ABSTRACT: In western and northwestern Anatolia ultramafic rocks, medium-grade amphibolite-banded gneis-
ses and low-grade greenschist and blueschist rocks represent a crustal scale shear belt as the product of convergent
margin deformation (Middle Triassic Thrust Belt.) The Thrust Belt was deformed and disintegrated during the Me-
sozoic times, and formed protrusive highs serving as local provenances and carbonate plaiforms, and highly re-
ceptory depressions for the deposition of the Late Triassic, Late Jurassic and Late Cretaceous turbidites and olis-
tostromes.

The Middle Triassic Thrust Belt was extended beyond the limits of the present Turkish landmass and had
suffered a major shortening during mid-Cretaceous time along The ancestral North Anatolian Fault. It is extensi-
vely denuded on the back of the Middle? Maastrichtian underthrust system of Menderes crystalline rocks and
Triassic to Jurassic anchimetamorphic rocks. The pre-Middle? Maastrichtian structural-stratigraphic zones of wes-
tern and northwestern Anatolia include, in the order of first appearance from south to north, the following:

1. Menderes crystalline rocks

2. Triassic-Jurassic anchimetamorphic assemblage

3. Middle Triassic Thrust Belt

4. Late Cretaccous (Campanian-Early? Maastrichtian) volcanic olistostrome and turbidite-olistostrome as-
semblage :
5. Late Triassic turbidite-olistostrome unit
6. Late Jurassic slate-olistostrome unit.

7. Istanbul Paleozoic-Triassic-Early Cretaceous assemblage
8. Cenomanian-Early? Magastrichtian assemblage (mafic and intermediate reworked volcanic rocks, pelagic
mudrocks, cpiclastic sandstones and limestones)
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MARMARA GUNEY VE GUNEYDOGUSUNDA YER ALAN BOLGELERIN
EVRIMI-METODOLOJIK BIR YAKLASIM

GEOLOGICAL EVOLUTION OF THE REGIONS LOCATED TO THE SOUTH AND SOUTHEAST OF
MARMARA-A METHODOLOGICAL APPROACH

Ergiizer BINGOL MTA Genel Miidiirliigii Bilimsel Kurul Bsk., ANKARA
Sitkriit GENC MTA Genel Miidiirliigii Jeoloji Etiidleri Dairesi, ANKARA

OZ: Tirkiye'de yogun jeoloji aragtirmalariin yapildigi Marmara Giiney ve Giineydogusunda yer alan bolgelerde

elde edilen jeoloji verilerinin ve bu verilerin belli bir bbliimiine dayanan evrim modellerinin neden-sonug zinciri

iginde incelenmesi; sunulan temel verilerin arazide denetimi; yeni arazi verileri v¢ laboratuvar aragtirmalari ileri
stirtilen bolgesel jeoloji evrim modellerini degistirecek niteliktedir.

Verilerden sonuca gitmede veya sonuglardan nedenlere inmede olaylarin "ni¢in"leri ¢ogun cevapsiz kalsa
da "nasi"larma ¢bziim aramada, genelde bilimin tim dallarinda, 6zelde Jjeolojide kullanilan metod ve tekniklerin
onemli bir boliminin uygulandiga ve halen devam eden bu aragtirmanin  6n sonuglari, Marmara ve
Giineydogusunda yer alan bolgelerde Paleozoyik-Miyosen arasinda farkli paaleocografik konumlu birliklerin yer
aldigmni kanmitlamaktadir.

I- Amfibolit fasiyesinde metamorfizma gegirmis kita ve okyanus kabugu dilimlerinden meydana gelmig

Kazdag {initesi,

2- HP Metamorfizmas: gegirmis, okyanus kabugu, derin deniz sedimentleri ile ve yesil sist fasiyesinde
Kutasal kabuk dilimlerinin yer aldifi Orhaneli-Harmancik {initest,

Kitasal kabuk iizerinde, sedimenter dokanikli sif deniz klastikleri ve platform karbonatlarindan

olugmus permokarbonifer: Orhaniye iinitesi;

4- Permokarbonifer yash mega olistolitlerin yerlestigi volkanosedimanter az metamorfik derin deniz
Permo-Triyasi: Karakaya iinitesi;

5- Milonitlegmis granitler iizerinde Alt Jura transgresyonu ile baslayip Jura-Alt Kretasede platform
karbonatlart (Jura bolge kuzeyinde volkanosedimenter fasiyestedir), Ust Kretasede derin deniz
sedimentleri (Olistostromal fasiyeste) ile devam eden, Paleosende karasallagan Mesozoyik-Tersiyer;
Orta Sakarya iinitesi;

& Menderes masifi Paleozoyik ortiisii ile ekaylanmig okyanus kabugu dilimleri iizerine gelen, Triyas
yashi genelde sig deniz sedimentleriyle baglayan, Ust Triyas-Liyasta riyolitik volkanizma igeren ve
Paleosene kadar s1f deniz sedimentleriyle devam eden Kegidag-Gorenez iinitesi;

Bu farkl birlikler yag konaklar sirasiyla énce olasily Prckambriyen Alt Palcozoyikte, sonra Triyasta,

daha sonra Turoniycn-Kampaniyende ve nihayet Palcosen-Miyosen yas aralifinda bir araya gelmiglerdir.

{Tu
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ABSTRACT: Reevaluation of the evulation models proposed on the basis of data collected {rom the extensive
gcological studics in the regions located to the south and southeast of Marmara, in the context of cause and effect
concept and recheking and controlling the evidences in the field and added new data collected in the ficld and
additional labaratory studies atest to the need of changing the afore proposed regional geological evolution

models.

The preiliminary result of this study which is still being continued and in which, most of the techniques
and methodologics, used in general in all scientific diciplines, and in particular in the geological sciences to reach
to a conclusion {rom the evidences, to the cause and whays of the events, often with no answers to the whays?,
has been applied, a test to the presence of different units between the Paleozoic-Miocene periods in the region
located to the south and southeast of Marmara. The units are:

6

Kazdag Unit, consisting of continental and oceanic crust {ragments metamorphosed to amphibolite
facies;

Orhancli-Harmancik Unit, consisting of continental (green schiste) and oceanic crust remnahsts and
deep sea sediments effected by high pressure metamorphism;

Permocarboniferous sediments consisting of shallow sea clastics and platform carbonates lying over
the continental crust with sedimentary contact: (Orhaniye Unit);

Karakaya Units of Permotriassic age, consisting of Slightly Mclamorphosed decp sea
volcanosedimentray rocks, including permocarbonifcrous mega olistoliths.

Mesozoic-Tertiary, consisting of sediments starting with the Lower Jurassic transgression on the
Milonitized granits or on the Karakaya Unit and continuing with platform carbonates until Lower
Cretaceous: fallowed by Upper Cretaceous deep sea (olistostromal facies) and Palcocene continental
sediments, Orta Sakarya Unit;

Mesozoic-Tertiary, consisting of sediments starting with the Triassic gencrally shallow marin
sediments on the complex composed by the imbrication of the cover of Menderes massive and the
oceanic crust, and continuing with shallow marin sediments until Palcocene, intercaleted by the
rhyolitic lavas of Upper Triassic-Lower Jurassic age: Kegidag-Gorenez Unit.

This different Units inerged together first in Precambrian? Lower Paleozoic? Than in Triassic, than in
Turonien-Campanian and finally in Palcocene-Miocene periods.
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ANADOLU'NUN KENET KUSAKLARI
SUTURES OF ANATOLIA
Metin SENGUN MTA Genel Miidiirliigi, Jeoloji Etiidleri Dairesi, ANKARA

OZ: Tetis'in evriminin genel ¢oziimii, Gondvana kuzeyinden riftleserek ayrilan ince bir kitasal levhanin
Avrasya'ya eklenme siireci ile dzdeglesir.

Neotetis keneti Bitlis/Piitiirge masiflerinin kuzeyinden geger ve Olii Deniz transformu batisinda varligini
halen siirdiirmekiedir (Dogu Akdeniz).

Palcotetis, Gondvana ile Avrasya'yr ayiran okyanusal alan, yaklagik Pondit - Anatolid arasinda
yeralmiguir. Bir bagka deyisle, Neotetis'in kuzey kolu (Sengor ve Yilmaz, 1981) varolmayip, [zmir- Ankara-Tokat
keneti Palcotetis'e aittir ve Zagridler yerine Erzincan-Kars iizerinden Mesed Kenetine baglanir. Bu iddiamin
savunmasi agagidaki alt bagliklann tartigiimas: seklinde yapilacaktir.

1. Pontid'lerde Liyas'ta baslayan post-tektonik cokelme. 2. Anatolid’lerde Mesozoyik ¢okeliminin siirekli
olusu (Izmir-Ankara ve Kiitahya 6ngukurlar). 3. Kastamonu granitinin yay magmatizmasi olduguna iliskin
Jeolojik gostergeler. 4. Pontid ve Anatolidlerin Mesozoyik faunalarumn farkl: olusu.

Sonug: Bu kenet boyunca Liyas'ta baglayan bir riftlesme degil, 6nceden varolan bir okyanusun kuzcy
yonlil yitimi sézkonusudur.

5. Paleomanyetik veriler. 6. Pontidlerin Permo-Karbonifer paleocografyasi. 7. Permo-Karbonifer
faunasinin Pontid'ler ve Anatolid'ler icin farkl olusu. 8. Karakaya formasyonunun kenete bitisik olusu, kenetin
sadece kuzeyinde varolmasi, serpantinit kapsamast ve ¢okelmenin regresif oluguna dayali olarak, aktif bir kita
kenarinda ¢okeldigi.

Sonug: Sézkonusu kenet boyunca Karbonifer - Triyas araliginda da yitim siirmeckiedir.

Paleotetis uzun 6miirlii, Paleozoyik - Mesozoyik okyanusu olup, Permo-Karbonifer'den baglayarak kuzcy
yonlii bir yitimle Pontid'ler altnda yokolmusgtur. Carpigma siirecinin geg Tersiyer”e kadar siirdiigii
ditgtinidmektedir.

ABSTRACT: The evolutionary frame for Tethyan domains seems to be constrained with rifting-off of a thin
continental sliver from northern Gondwana and its accretion to Eurasia.

The Neotethyan suture passes through immediate north of Bitlis/Piitiirge persisting as Eastern
Mediterrancan west of the Dead Sea Transform.

Paleotethys, the oceanic domain between Gondwana and Eurasia, has been between Pontids and Anatolids.
In other words, the northern strand of Sengor and Yilmaz (1981) is non-existent, and the suture passing through
Izmir-Ankara and Tokat is the Paleotethyan's and is linked to the Masshad suture through Erzincan and Kars.
This claim will be defended through discussion of the following subtitles.

1. Post-Tectonic sedimentary wedge on pre-Liassic basement of the Pontids. 2. Continous nature of
Mesozoic scdimentation in Anatolids (Izmir-Ankara and Kiitahya foredeeps). 3. Geologic constraints indicating
that the Kastamonu Granite represents an arc magmatism. 4. Faunal distinction between Mesocoic sediments of
the Pontids and the Anatolids. Conclusion: There is not rifting but northward subduction along this long-lived
occanic domain during the Liassic.

5. Paleomogmetic data. 6. Permo-Carboniferous paleogeography of the Pontids. 7. Distinction of
Permo-Carboniferous fauna of the Pontids and that of the Anarolids. 8. Restriction of Karakaya formation to
north of the suture in the area ajoining the suture, presence of serpentinites and regressive nature of the
sedimentation strongly suggesting deposition along an active margin. Conclusion: There had been subduction
along this suture between the Carboniferous and the Triassic.

Paleotethys was a long-lived, Paleozoic-Mesozoic ocean consumed through northward subduction under
the Pontids, possibly starting in the Carboniferous with completion of colage by the Late Tertiary.
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MADEN YATAKLARI OTURUMU-I-

TURKIYE'NIN MINERAL KAYNAKLARI POTANSIYELININ YILLIK BOLGESEL
DEGER YAKLASIMI ILE DEGERLENDIRILMESI

EVALUATION OF THE MINERAL RESOURCE WEALTH OF TURKEY USING THE ANNUAL UNIT RE-
GIONAL VALUE APPROACH

Abdel Rahman EL-SOBIHY Orta Dogu Teknik I:Jniversitesi, Jeoloji Miihendisligi Bolimii, ANKARA
Ayhan ERLER Orta Dogu Teknik Universitesi, Jeoloji Mithendislii Bolimii, ANKARA

OZ: Tirkiye'nin mineral kaynaklari potansiyeli, Yillik Birim Bolgesel Deger (BBD/Y) yontemi kullanlarak
degerlendirilmistir. Tiirkiye'nin jeolojisi, harita birimleri bir zaman-petrografi birimleri kiimesine ¢evrilerek,
1.500.000 vlcekli Tiirkiye jeolojisi haritasinin nokta sayimi ile nicellestirilmistir. Iller arasindaki jeolojik ben-
zerlik Q-analizi ile denetlenmistir. Ilk grup, 11 kayag tiirii bulunduran ve her ¢ift arasida 10 benzer birim olan,
Ankara, Erzurum, Kayseri, Malatya ve Sivas illerini icermektedir.

Tiirkiye'nin illerinde 1979-1987 yillarinda iiretilen minerallerin degerleri toplanmig ve 1981 TL esdegerine
cevrilmigtir. Toplamlar ilin alanna ve daha sonra galismanin kapsadig 9 yila bolinerek BBD/Y ler elde edil-
mistir. Toplam mincral kaynaklarinda, Tiirkiye'nin illeri arasinda Zonguldak en yiiksek BBD/Y ¢ sahiplir. Buna
kargin, Sakarya'nin BBD/Y'i, illerin ortalama degerinden iki standart sapma daha asagidadir. Yapi malzemeleri,
yakitlar, metaller ve ametaller mineral alisektorleri ile bazi segilmis mineraller i¢in de BBD/Y ler hesaplanmistur.

Tiirkiye'nin minerallerinin BBD/Y degerleri 1967 A.B.D. S egdegeri olarak standart hale getinldikien sonra
arasurilmis ve A.B.D. eyaletleri ve diger iilkeler ile karsilagtirlmigtir. Toplam mineral kaynaklar i¢in
Tiirkiye'nin BBD/Y'si A.B.D. eyaletleri ortalamasindan bir standart sapma daha asagidaki degere yakin olarak bu-
lunmustur. Tiirkiye bu durumda Ingiltere, A.B.D. ve Giiney Afrikay'ya gére daha az fakat Kanada ve Irlanda’ya
gore daha fazla gelisme gostermektedir. Tiirkiye'nin mineral altsektorlerinin (yakitlar, metaller ve ametaller)
BBDYY analizler A.B.D. ve Ingilterc ile asagi-yukar aymdur, ¢iinkii her ii¢ iilkede de yakitlar en yiiksek BBD/Y
degerini vermektedir.

Jeolojik cesitlilik ve mineral kaynaklarinm gesitlilii arasindaki iligki Tiirkiye'nin 18 tane daha mineral
kayna$ iirctebileccgine ve biitiin illerin (Kiitahya ve Usak diginda) beklenenden daha az sayida mineral iirettifine
isarct etmektedir.

ABSTRACT: The mincral resource wealth potential of Turkey was evaluated using the Annual Unit Regional
Value (URV/Y) metdoh. The geology of Turkey was quantified by point counting the 1:500.000 scale geologic
map of Turkey, assigning a set of time-petrographic units for map units. The geologic similarity among provin-
ces was checked by Q-Analysis. The first group includes Ankara, Erzurum, Kayseri, Malatya and Sivas, all of
which have 11 rock types and with 10 similar units existing between each pair.

The value of mineral commodities produced during 1979-1987 in the provinces of Turkey was accumula-
ted and deflated 1o 1981 TL. The totals were divided by the area of the provinces and then to 9 (the number of
yzars covered by the study) to yield the URV/Y. For total mineral resources, Zonguldak has the highest URV/Y
among the provinces of Turkey. In contrast, URV/Y of Sakarya was found to be more than two standard devia-
tions below the mean value of the provinces. The URV/Y's for mineral subsectors (construction materials, fuels,
metals and nonmetals) and {or some selected mineral commodities were also calculated.

The URV/Y of mineral commodities of Turkey was investigated, after standardizing the value to deflated
1967 U.S S, and compared to those of the U.S.A. and other countries. For total mineral resources, URV/Y of
Turkey was found to be close to one standarda deviation below the mean value of the U.S.A. Scuh a position of
Turkey indicates that it is underdeveloped with respect to the United Kingdom, U.S.A. and South Africa, but is
overdeveloped with respect to both Canada and Republic of Ireland. The analysis of URV/Y by mineral resource
subsectors (fuels, metals and nonmetals) showed Turkey to be mostly similar to both U.S.A. and United King-
dom, since the three countries have URV/Y's concentrated in Fuels.

Investigation of the relationship between the geologic diversity and mineral resource diversty mdicated
that Turkey is expected to be producing 18 mineral commodities more, and all the provinees, except Kiitahya and
Usak, produced fewer mineral commodities than expected.
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KOP YORESINDEKi GULLUDAG OFiIYOLITINDE MILONITIiZE ZON ICERISINDEKI
KROM CEVHERLERININ OLUSUMU

GENESIS OF THE CHROME ORES IN THE MYLONITIZED ZONE IN THE GULLUDAG OPHIOLITE
KOP REGION EASTERN TURKEY

Ozkan BASTA MTA Genel Miidiirliigii Maden Etiid ve Arama Dairesi, ANKARA

0Z: Dogu Anadolu'da Bayburt-Erzincan-Erzurum ii¢geni arasinda konum bulan Giillidag Ofiyoliti, yaklagik 8
km geniglikte ve 57 km uzunlukta olup, BGB-DKD yéniinde uzanim gosterir.

Giilliidag Ofiyolitindeki ultramafik kayaclar icerisinde igyapiya uygun olarak GB-KD yéniinde ve ortalama
1,2 km genigliginde, 25 km uzunlufundaki bir alanda yaylim gosteren alterasyon zonunda, masifin en 6nemli
krom yataklan yeralmaktadir.

Bau Kop yoresinde, altere ve milonitize zon icerisindeki kromit zonlarmin genel uzanimi BGB-DKD,
cgim yonii ¢cogunlukla KB'ya, alterasyon zonu digindaki Dogu Kop yéresinde ise, kromit zonlarinin genel
uzanimi GGB-KKD, ¢gim yonii ise ¢ogunlukla GD'yadr.

Cevher zonlarini azami boyutlari, altere ve milonitize zon icerisinde, 400 m goriiniir uzunluga, 20 m
goriintir kalinhifa ve 180 m. goriiniir derinlife erismektedir. Altere ve milonitie zon disindaki cevher
konsantrasyonlar ise, ¢ok daha kiigiik boyutlardadir. Cevher zonu tendrleri Bati Kop yoresinde % 16.6 - 54.15
Crp03 arasinda degigmektedir. Ancak milonitize ve altere zon igerisindeki kromit cevherlegsmelerinin ozellikle

fayl kontaktlarinda, yitksck tenorlii cevherlesmelerin bulunmast dikkat ¢ekmektedir.

Fay sistemlerinin hakim dogrultusu GB-KD olup, ¢gim yonii cogunlukla KB'yadir. Fay ve kirik
sistemleri 6zellikle altere ve milonitize zon igerisinde yogun olarak izlenmektedir.

Bolgedeki ckaylanma zonunun varlify, siddetli tektonizma faaliyetleri ile granit intriizyonunun, altere ve
milonitize zonun olugmasina olan etkileri, bu bildirinin tartisma konularini olugturmaktadir.

ABSTRACT: The Giilliidag Ophiolite which extends WSW-ENE and 8 km in width and 57 km in length, is
located within the Bayburt-Erzincan-Erzurum triangle.

Within the ultramafic rocks of the Giilliidag Ophiolite, the most significant chromite deposits are located
paralel to the internal structure in an alteration zone of 1.2 km wide and 25 km long and extending SW-NE
direction.

In western Kop, chromite deposits in the altered zone generally strike WSW-ENE and dip to NW, in
Eastern Kop, however chromite deposits strike SSW-NNE and dip to SE.

The maximum dimensions of the ore deposits in the altered zone are 400 m long, 20 km thick and 180 m
deep. Out of the altered zone, the ore zones have much smaller dimensions.

Grades of the ore zones in the Western Kop range between 16.6-54.15 % CrpO3. However the grades of
the ore appear, 10 be higher in the ore zones which are located along the tectonic zones.

The dominant strikes of the fault systems in the altered zone are SW-NE, and dips to NW,

The effects of the intense tectonism and granitic intrusion on the development of the altered and
mylonitized zones arc the discussion topics of this paper. '
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ALACAYIR (Refahiye-ERZINCAN) KROM YATAGININ MINERALOJISI-JEOKIMYASI
VE KOKENI

MINERALOGY-GEOCHEMISTRY AND ORIGIN OF THE ALACAYIR (Refahiye-ERZINCAN) CHROMITE
DEPOSIT

Ali DEM;R MTA Genel Miidiirliigii, ANKARA
Ahmet GOKCE Cumbhuriyet Universitesi, Mithendislik Fakiiltesi, SIVAS

0Z: Inceleme alami, Erzincan ili, Refahiye ilgesi Alacayir koyii kuzeyinde yeralmaktadir. Yorede Refahiye
Karmagifina ait go§unlukla harzburjit, daha az oranda dunit, lerzolit ve serpantinitlerden olugmus ultramafik tek-
tonitler ile bunlar1 kesen ¢ok sayida mafik dayklar (Mikrogabro-mikrodiyorit) yiizeylemektedir.

Kromit yataginda masif ve saginimli banth tipte cevherlegme goriilmektedir. Kromit-dunit bantlanmast

peridotitlerin magmatik bantlanmasina uygun olup, KB-GD/280-32° GB konumludur. Masif cevher ise yaklasik
KB-GD dogrultulu 58° KD egimli fay zonunda yeralmaktadir. Fay zonu cevherinin ¢evresinde sivanmus sekilde
ezilmig silikatlar bulunmaktadir. Cevher kiitlesi mercegimsi sekilli olup kalmligr 0.50-3,5 m. arasinda
degigmekiedir. Cevher iiretimi fay zonundan yapilmistir. Yatakda kromit diginda nikel siilfiir mineralleri (Ava-
ruit, millerit, pentlandit, heazlewoodit) gézlenmistir. Kromitin kenarlarindan itibaren yer yer manyetit ve spinel
ve/veya ferritkromite doniigtiigii belirlenmistir. Gang minerali olarak olivin, ortopriksen, serpantin ve klorit sap-
tanmigtir.
Anabilegen kimyast yoniinden cevher kiitlesi kromitlerin CrpO3 oram % 52.87 - % 59.97; AlyO3 oram
% 5.41 - % 31.13; FeO (top) oram % 9.70 % 24.75 olup, yan kayag dunit ve ¢evre kayag harzburjitlerdeki kro-
mitlerin CroO3 orani, % 18.91 - % 58.85; Al»O3 oraninin % 3.36 - % 43.00; FeO (top) oram % 15.38 - %
29.42 arasinda degismektedir. % Cr/ % Fe oram ise cevher kiiliesinde % 1.70 - % 3.13; yankayag ve ¢evre kayag
da % 1.00 - % 1.90 arasinda bulunmustur.

Major oksit deferleri, % element icerikleri ve birim hiicredeki katyon sayilari goz 6niine alinarak CryOs /
Al,O3, MgO/FeO, Crp0O3/Fen O3 FeO/MnO, FeyO3/TiOy ve Cr/ (Cr+Al) - Mg/ (Mg+Fe), Cr/ (Cr+Al) - Fe/
(Fe+Mg) degisimleri cesitli diyagramlarda degerlendirilmis ve yorumlanmistir.

Sonug olarak inceleme alani kromitlerinin A3+ ve Fe3* oranlarinin yiiksek oldugu, harzburjitik yan-
kayach kormitler bolgesinde yer aldiklar1 ve Refahiye karmagigi olarak adlandirilan birimin tektonik-kiimiilat
gegigine yakin kesimlerde olugtuklari sdylenebilir,

ABSTRACT: The investigated area is located inthe north of village Alagayir (Refahiye-ERZINCAN). Ultrama-
fic tectonites composed mainly of harzburgite and less of dunite, lherzolite and scrpentinite of the Refahiye
Complex and plenty of microdiorite and microgabro dykes croscutting the tectonites crop out in the arca.

The Chromite deposit consists of massive and disseminated-banded are type. Chromite-dunite bandings are
comformable with the magmatic bandings in the peridotites and strike NW-SE and dip 320 to the SW. Massive
ore, on the other hond, is located in a fault zone, trending NW-SE and dipping 589 to the NE. Milonitized silica-
tc mincrals envelope the ore confined to the fault zone. The ore body is lensoid in shape, and its thickness ranges
from 0.5 m. to 3.5 ms. The production of ore were carried out from the fault zone. Besides chromite, nickel sul-
{ur minerals of awaruite, millerite, pentlandite, heazlewoodite were observed in the deposit, It was determined
that chromite has been altered to magnetite and spinel and/or ferric chromite along its rims. Olivine, orthopyro-
xene, serpentine and chlorite are founds as gangue minerals.

As main chemical constituints in the chromites of the ore body, CrpO3 contend is between 32.87 - 59.97
%, AlpO3 5.41 - 31.13 %, ironoxide (total) 9.70 - 24.75 %, and CrpO3 contents of chromites in the host rock
dunite and harzburgite range from 18.91 to 58.85 %, AlpO3 Frol 3.36 to 43.00 %, and total ironoxide from
15.38 to 29.42 %. The Cr/Fe ratio in the ore body is between 1.70 - 3.13 and 1.00 - 1.90 respectively in the
host and surrounding rocks.

Considering the major oxides, percentages of elemant constituents and cation numbers in unit cells, chan-
ges in CryO3/A1,03, MgO/FeO, Cry0O3/Fey0O3, FeO/MnO, Fey03/TiOy and Cr/(Cr+Al) - Mg/ (Mg+Fe), Cr/
(Cr+Al) - Fe/ (Fe+Mg) ratios were interpreted on various diagrams.

As a result, it could be stated that AI3* and Fe3* ratios of the chromites of the investigated area high,
they are plotted on the chromite field of harzburgitic host rock and they were formed close of the transition zone
between tectonite-cumulate of the Refahiye complex.
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TURKIYE'NIN BOR YATAKLARI iLE ABD BOR YATAKLARI ARASINDAKI OLUSUM
VE ISLETME BAKIMINDAN KARSILASTIRMA

COMPARISION BETWEEN TURKISH AND USA BORATE DEPOSITS WITH REGARD TO THEIR FOR-
MATION AD MINING OPERATION

Cahit HELVACI Dokuz Eyliil Universitesi Miihendislik-Mimarlik Fakiiltesi Jeoloji Mithendisligi
Boliimii Bornova-IZMIR

OZ: Tirkiye ve ABD yataklart olusum, ¢okelim ortamlari, minealojik bilesimleri ve isletme yontemleri
bakimindan, birkag farkliligin disinda, birgok benzerlikler gosterirler. Ozellikle, Tersiyer yasl fosil yataklar, bazi
mineralojik farkliliklara kargin benzer kogullarda ve ortamlarda olugmuslardir.

ABD'nin Kaliforniye, Nevada ve Oregon eyaletlerinde yatak denilebilecek diizeyde konsantrasyona erigmis
degisik niteliklerde 30 civarmda borat yatag: bilinmektedir. Bu yataklar, olugum, ortam ve genel jeolojik
kosullara bagli olarak bes farkl tip i¢inde simiflanabilirler: (1) kolemanit ve diger kalsiyum-borat minerallerinin
baskin oldugu Tersiyer yataklari, (2) boraks ve diger sodyum-borat minerallerinin baskin oldugu Tersiyer yatak-
lar1, (3) tuz kabuklanmasi veya ¢ogunlukla iileksitten olusan peklesmemis katmanlar seklindeki Kuvaterner playa
golleri, (4) havza tabanini boraksh katmanlarin olugturturdugu Kuvaterner playa golleri, ve (5) borat¢a zengin
yiizey ve yeralt ¢ozeltileri ile karakterize edilen Kuvaterner tuz golleri.

Tim yataklarda borun kaynagin, geng volkanik kayalar, sicak su kaynaklari ve hidrotermal ¢ozeltiler
olusturmakiadir. Borat yataklar: koken ve olugum kosullar1 bakimindan ii¢ ayri grupta toplanabilirler: (1) ilksel
yataklar, (2) tasinmug (reworked) yataklar, ve (3) diyajenetik yataklar. {lksel yataklar, dofrudan dogruya borca zen-
gin ¢ozeltilerden, kurak iklim sartlarinda ve buharlagma sonucunda kristalleserek olusan yataklardr, Tagmnmus (re-
worked) yataklar, yiizey veya yiizeye yakin daha eski yataklarin meteorik sularin yardimiyla yeniden depolanma-
lar1 sonucu olusmuglardir. Diyajenctik yataklar ise, ilksel ve taginmig (Reworked) yataklarn, depolanma sonrasi
mineralojik, parcjenetik ve bor minerallerinin donigiimleri sonucu gelismistir. Bu yataklar ayn1 zamanda degisik
derecelerde tektonik deformasyonlarin etkisinde de kalmigtr, Biitiin ilksel yataklar, en fazla 20 my ve daha geng
yasli, volkanik aktivite ve termal kaynaklarla baglantili olan, tektonik harcketlerle geligmig kapah havzalardaki
lakiistrin fasiyeslerde gelismiglerdir. Bir¢ok yatakta, depolanma ve gémiilme sonrasi diyajenetik degisimlere bagh
olarak birgok mineral déniigiimleri gergeklesmistir,

Amerika'daki bor yataklarinin isletme sistemleri, énceleri (1920'lerde) oda topuk yontemleri ile olmasima
kargin, daha sonralar uzun ayak isletme sistemleri kullamlmaya baglanmigtir. Death Valley deki cevherlerin
biytik bir kesimi 1880 lerde yirmi ¢ift kaurli vagonlarla (twenty-mule-team vagons) Mojave ¢oliinii katederek
Kaliforniya ya tagimmigur. 1940 yillarindan sonra ise daha modern mekanik madencilige geg¢ilmistir. 1950
yillarindan sonra ise birgok yatakta, artan talep iizerine, daha fazla iiretim yapilabilmesi i¢in, 6zellikle Kramer ve
bazi Death Valley yataklarinda agik isletme yontemleriyle bor madenleri iiretilmeye baglanmigtir. Bilyiik yatak-
larda cevherler, hemen yatak i¢inde belli boyutlara kadar 6giitiildiikten sonra konveyorlarla yakinda bulunan kon-
santrasyon [abrikalarina ve rafinerilere tasgimakiadir.

Agik isletmelerde, ozcllikle Kramer deki Boron madeninde, 100-170 ton kapasiteli kamyonlar, biiyiik
kepge, yiikleyiciler; dekapaj islerinde ise 6zel patlatma yontemleri kullanilmaktadir. Boron yatagmin hemen
yambaginda eski fabrikaya ek olarak 1980 yilinda kurulan 200.000 ton/yil kapasiteli borik asid fabrikast ve bu
{abrikalar ile rafineriyi besleyen 1200 ton/saat kapasiteli otomatik yiikleyici sistem bulunmaktadir.

ABD'nin bor iiretimi baglica Kramer'deki Boron- Death Valley'deki Billiy ve Ryan yataklar ile Borax
Lake ile Searles Lake tuzlalanindan yapilmaktadir.

Diinya borat iiretimi ABD Maden Dairesi tarafindan yaymlanan verilere gore 2.4 milyon tonu agmistr ve
2000 1i yillarda bu iiretimin 6 milyon tona ulagacafi tahmin edilmektedir. Meveut iiretim tempolarimin korun-
mas1 durumunda 2000 yillarinin sonunda Tiirkiye'nin borat tiretimi, aynen ABD gibi 2 milyon tona ulagacaktir,
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ABSTRACT: Turkish and USA borate deposits show so much similarities with regard to their formation, de-
positional cnvironments, mineralogical compositions, and mining methods, apart from a few differences. Espe-
cially, Tertiary fossil borate deposits are formed within similar conditions and environments, although they show
different mineral assemblages. Nearly 30 sites in California, Nevada and Oregon counties of USA have sufficient
concentrations of borates to be considered deposits. Most of these can be assigned to one of five types of setting
with regard to formation, tion, environment and general geologic conditions: (1) Tertiary deposits dominated by
colemanite and other calcium-borate minerals, (2) Tertiary deposits dominated by borax and other sodium-borate
mingcrals, (3) Quaternary playa lakes having efflorescences, crusts, or near-surface beds composed mostly of ule-
xite, (4) Quaternary playa lakes underlain by beds containing borax, and (5) Quaternary salt lakes characterized by
surface or subsurface borate-rich brines.

Young volcanic rocks, thermal spring waters and hydrothermal solutions are the source of boron in all de-
pasitis. Borate deposits can be classifed in theree different groups with regard to their origin and formation condi-
tions: (1) primary deposits, (2) reworked deposits, and (3) diagenetic deposits. Primary deposits are those lasses
of borate minerals that resulted from the crystallization of borate-rich solutions as a results of evaporation under
arid cilmatic conditions. Reworked deposits are those that resulted from the redeposition of borates derived from
older surface or near-surface deposits, apparently involving only meteoric waters. Diagenetic deposits are those
that originated as primary or reworked depasits wich then underwent postdepositional changes in the mineralogy,
paragenectic relations, and borate minerals transformations. These deposits ore also affected by tectonic deforma-
tions with several grades. All primary depasits were formed within playa lake basins, maximum 20 my ago and
younger age, resulted from tectonic movements, which are closely associated with volcanic activity and thermal
springs. Several mineral transformations took place within most of the deposits as a result of diagenetic changes
after depositions and burials.

Borate deposits in USA were mined by room and pillars methods during and around 1920, and than long
wall mining siytem were used after 1920. Most of the borate ores from Death Valley were carried over to Cali-
fornia through Mojave desert by the twenty-mule-team wagons in the 1880's. After the 1940's modern mechani-
cal mining methods were used. Borate minerals were produced by open pit mining methods in kramer and some
of the Death Valley borate deposits after 1950's because of increased demand for borates. In most of the big depo-
sits, borate ors arc crushed down to ceartain sized in the deposits, and are removed from the pit by conveyor to
nearby concentration factorics and refineries. In open-pit mines, especially in the Kramer borate deposits, trucks
with 100-170 tons capacities, big shovels and loaders, and special blasting techniques are used for stripping over-
burden. In 1980, as a result of capacity requirements, a new boric acid plant with a 200.000 tpy capacity was
built at tha Boron operation in addition to the existing plant. A two-boom automatic are stacker with a 1200 tph
capacity, provides ore for the borax refinery and the boric acid plant.

Borates production of USA are abtained from mainly Boron deposit Kramer, Billy and Ryan depasits of
Death Valley and tha brines of the Borax Lake and the Searles Lake. World borate production exceeds over 2.4
million tons according to the data deleased by USA Mining Deparment, and this production is supposed to reach
to 6 =million tons in the years of 2000's. Turkey's borate production will reach to 2 million tons in the end of
the century as similar to USA protuction, if the present production speed is kept.
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GENEL JEOLOJI OTURUMU

DOGU PONTID (KD TURKIYE) ARK GERISI BASENDE ENSIiALIK OFIYOLIT
OLUSUMU

ENSIALIC OPHIOLITE FORMATION IN THE BACK-ARC BASIN OF THE EASTERN PONTIDE (NE
TURKEY)

Osman BEKTAS K.T.U. Mith. Mim.Fak. Jeoloji Miihendisligi Boliimii, TRABZON

0OZ: Dogu pontid magmatik arki'nin giineyinde Liyas'ta acilan ve Paleosen sonuna kadar varligim siirdiiren ark
gerisi basenin laban kayaglarinin dzelligi, giineydeki siirlt eksen ¢ukurlart hari¢ ideal bir okyanusal litosferin
varhgim yansitmaz. Pontidler ile Torid tektonik birlikleri arasinda uzanan Tokat, Agvanis ve Pulur metamorfik
masifleri i¢erdikleri spinel ve plajioklash peridotit-gabro-gnays karmagig ile riftlesme oncesi ve sirasinda, asi-
metrik ¢ekme gerilmesi modelinde, giiney yonlii hipotetik bir "detachment fay” zonu iizerinde yiikselmis iist
manto-alt kitasal kabuk kayaglarina karsilik gelir. Peridotit-gabro-metamorfik karmagiginin bu gekildeki
yiikselisi azalan PT sartlaniyla saglanmig granulit fasiyesinden amfibolit ve yesilsist fasiyesine kadar uzanan geri-
leyici metamorfizmanin varlig: ile kanitlanabilir. Erken Liyas rift ¢okellerinin kuzeyde (Giimiishane) graniti ve
disiik dereceli metamorfitler iizerinde, giineyde ise (Demirdzii-Bayburt) peridotit-gabro-gnays birligi (gegisli
kabuk) tizerine oturmas Liyas dénemindeki kitasal kabugun gerilmesi vé incelmesini igaret eder. Gegisli kabugu
kesen Liyasik bazaltik-dasitik (bimodal magmatizma) dayk sokulumlar ve volkanizmasi gerilme rejimine bagl
olarak kitasal kabugunda kismi ergimeye ugradigin isaret edebilir. Erken rift ¢Okellerinin veya klastiklerinin
Kop'larin giineyine gegmemesi buna kargin riftlesme sonrasi Kretase pelajiklerinin giineyde gegigli kabuk
iizerinde kuzeyde ise karbonat platformu iizerinde bulunmas: ve metamorfitlerin giineye dogru azalarak, gabro-
peridotitlerin egemen duruma gegmesi, Liyas-Kretase dénemindeki ilerleyici gerilmenin ve kitasal kabugun
giineye dogru incelmesi ile agiklanabilir. Sinirli derin ¢ukurlardaki okaynusal litosfer? hari¢ Kretase ofyolitleri
olarak bilinen litolojik dizi genellikle (underplated continental crust) iizerinde bazaltik volkanizmanin yayilimi
ile temsil edilir. Rift eksenlerindeki Kampaniyen-Maestrihtiyen yash Erzincan ofiyolitik bazaltlari TH-CA nite-
likli olup TiO2 igerikleri % 0.40-1.75 oraninda degisir. Rift kenarlarindaki Albo-Senomaniyen yash Kop ofiyo-
litlerinin A-TH bazaltlar1 ise daha yiiksek oranda TiO2 (% 1.5-3.50) icerirler. Buna paralel olarak rift eksenlerin-
deki bazaltik volkanizmanin kuzeye gore daha fazla yayilimli olmast riftlesmenin erken ve geg evrelerindeki
ilerleyici kismi ergimesiyle agiklanir. Ust Kretase yagh ofiyolitlerin ve iizerlerindeki ofiyolitik olistostromal
kangiginin Ust Kretase-Paleosen yash sosonitik volkanizma ile ortiilmesi ofiyolit olusum ortaminin giiney
yonlii yitim zonu iizerindeki ark gerisi ortaminin bir kamtidar.



54 44. TURKIYE JEOLOJI KURULTAYI 1991 BILDIRI OZLERI

ABSTRACT: The properties of the basement rocks of the back-arc basin, which was opened in the early Lias
and closed before the Eocene in the southern part of the eastern Pontide, don't reflect the existence of the ideal
oceanic lithosphere except for those in the limited southern axial troughs? The Tokat, Agvanis, and Pulur meta-
morphic massives, lying between the eastren Pontide and Tauride tectonic unites, include spinel-plajioklas peri-
doties, gabbro, gneiss complexes. These complexes are considered as the samples of the upper mantle-lower con-
tinental crust uplifted along the hypotetical southfacing detachment fault in the asymmetric extension mode
belore and during the rifting. The peridotite-gabbro-gneiss complex underwent subsequently retrometamorphic
events under decreasing PT conditions, from granulite to amphibolite to greenschist facies implying de compres-
sion and uplift.

To the north (Giimiighane) the carly rift sediment rest on the low grade metamophic rocks and granites, while to
the south (Demir6zii-Bayburt) same rocks are observed on the peridotite-gabbro-gneiss complex (transitional
crust). This suggests the crustal extension and thinning of the continental crust during the Lias. The basic and
dacitic dikes cross cutting the transtional crust may show that the partial melting of the continental crust took
place in this progressive extension. The absence of the early riftclastics in the southern part of the Kop mountain
(Bayburt); and the exposure of the Cretaceous pelagic sediments on the transtional crust and platform carbonates
to the south and north, respectively, and finally decreasing in the outcrops of the metamorphic rock and increa-
sing importance of the peridotites-gabbros to the south are explanied by the gradual extension and thinning of the
continental crust toward south. Except for the oceanic lithosphere? limited by the deep troughs, the lithologic as-
sociation known as the Cretaccous ophiolites, are repsented by a underplated crust with the gabbroic complexes
before the Cretaccous (transtional crust) together with the Cretaceous basaltic volcanics spreading over this
complex basement. In the Erzincan, the Campanien-Maestrictien basaltic rocks, erupted in or near the rift axis
are TH-CA and have TiO2 Content ranged in % 0.40-1.7. Where as in the Kop ophiolite, situated in the rift rift
margin to the north, the Albo-Cenomanien basalts are belong to A-TH series and have higher TiO2 content (%
1.5-3.50). In addition to this, the increasing in volume of the ophiolitic basaltic rocks from north to south, can
explain by the progressive partial malting during early and later phase of the rifting. The Upper Cretaceous op-
hiolite and ophiolitic olistostromal melange are overlain by the Upper Cretaceous-Paleocene shoshonitic volca-
nism which testify that the ophiolite formation took place in the back-arc basin on the southward subduction.
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CAYKARA (TRABZON) GUNEYININ JEOLOJISI

GEOLOGY OF THE SOUTH OF CAYKARA (TRABZON)

Fikri BULUT KTU Miih. Mim. Fak. J eoloji Miihendisligi Bolimii, TRABZON
Fikret TARHAN KTU Miih. Mim. Fak. J coloji Miihendisligi Boliimii, TRABZON

OZ: Inceleme alant Trabzon ilinin 57 km giineydogusunda yer alir. Onceki ¢aligmalarda, Caykara ve ¢evresinde
metamorfik bir serinin yiizeylendigi belirtilmektedir., Ancak, Caykara giineyinde yapimi planlanan hidrolik yap:
yerleri ve giizergahlarmin Miihendislik Jeolojisi agisindan incelenmesi esnasinda, metamorfik kayaglara rast-
lanmilmamustir,

Inceleme alainda ayiruanan litostrafigrafi birimleri alttan dste dogru; Cambagi Formasyonu, Atakdy For-
mas-yonu, Taskiran Granitoyidi, Caykara Formasyonu, Traverten, Aliivyon ve Yamak Dokiintiisiidiir.

Inceleme alaninda ylizeylenen en yasl birim, spilitlegmis bazalt, bazik tiif, metabazalt, metatif ve
kiregtasindan olugan Malm-Alt Kretase yash Cambagi Formasyonudur,

Gambagt Formasyonu ile gegigli oldugu kabul edilen Alt Kretase yash Atakdy Formasyonu, genellikle
kireglagindan ibaret olup, yer yer kiltagi, kumtag1, ve tiifit seviyeleri ile dolerit silleri igerir.

Cambag1 ve Atakoy Formasyonlar subalkalen granit, granit, mikrogranit ve kuvarsli mikrogranitten
olusan Tagkiran Granitoyidi tarafindan kesilmiglerdir.

Ust Kretase yash Caykara Formasyonu alttan iiste dogru ii¢ iiyeye ayrilmistir. Bunlar sirasiyla Hadi,
Sahinkaya ve Karona iiycleridir. Hadi tyesi; kiregtasi, kumtasi ve tiifit seviyeleri i¢ercen bazaltik lav ve tiiflerden,
Sahinkaya iiyesi; dasitik lav, tiif, tiifit ve kiregtasindan, Karona liyesi ise bazaltik lav ve tiif, aglomera ve
kircglagindan olugmustur. Hadi tiyesi Cambagi Formasyonu ile, Sahinkaya Uyesi de Atak6y Formasyonu ile tek-
tonik dokanaklidir.

Kuverterner yagh birimleri traverten, aliivyon ve yamag dokiintiisii meydane getirir,

Bolgedeki yapisal unsurlart genellikle catlaklar olusturur. Catlaklarin istatistiksel analizine gore, bolgeyi

etkileyen maskimum basing kuvveti yonii K100 - 2008 aralifinda bulunmaktadir.

ABSTRACT: The study arca is located 57 kms southeast of the province of Trabzon.

The oldest unit cropping out in the area is Malm-Lower Cretaceous aged Cambag1 Formation which is
composed of spilitized basalt, basic tff, metabasalt, metatuff and limestone.

Atakdy Formation, which is assumed transitional to the Cambagi Formation is Lower Cretaceous in age.
This formation consits generally of Limestone with claystone, sandstone, tuffitc levels and dolorite sills in pla-
ces.

These formations have been cut by the Tagkiran Granitoid.

Caykara Formation, which is Upper Cretaceous aged, has been devided three members from bottom to
top. These are Hadi, Sahinkaya and Karona members, respectively. The Hadi member is composed of basaltic
lava and wiffs containing limestone, sandstone and tuffite levels. The Sahinkaya member comprises dasitic lava,
wff, wffitc and limestone. The Karona member encompases basaltic lava, tuff, aglomerate and limestonc.

The units of Quaternary aged form travertine, alluvium and slope debris.

Structural elements in the region gererally are joints. On the basis of the statistical analysis of joints, the

direction of the maximum pressure affected the region is located in the interval of K100 - 200B.
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NIiZiP-YAVUZELI-ARABAN-BELVEREN DOLAYININ JEOLOJIiSI-SENOZOYIK YASLI
VOLKANIK KAYACLARIN PETROLOJISI VE BOLGESEL YAYILIMI

GEOLOGY OF THE NiZ{P-YAVUZELI-ARABAN-BELVEREN DISTRICT (GAZIANTEP, S.E. ANATOLIA)
AND PETROLOGY AND REGIONAL DISTRIBUTION OF THE CENOZOIC VOLCANIC ROCKS

Umit ULU MTA Genel Miidiirliigii, Jeoloji Etiidleri Dairesi, ANKARA
Tuncay ERCAN MTA Genel Miidiirliigii, Jeoloji Etiidleri Dairesi, ANKARA
Siikrii GENC MTA Genel Miidiirliigii, Jeoloji Etiidleri Dairesi, ANKARA
Yiksel METIN MTA Genel Miidiirliigii, Jeoloji Etiidleri Dairesi, ANKARA
Erdem COREKCIOGLU MTA Genel Miidiirliigii, Jeoloji Etiidleri Dairesi, ANKARA
Sefer ORCEN MTA Genel Miidiirliigii, Jeoloji Etiidleri Dairesi, ANKARA
Mustafa KARABIYIKOGLU ~ MTA Genel Miidiirliigii, Jeoloji Etiidleri Dairesi, ANKARA
Suat GIRAY MTA Genel Miidiirliigii, Jeoloji Etiidleri Dairesi, ANKARA
Talia YASAR MTA Genel Miidiirliigii, Jeoloji Etiidleri Dairesi, ANKARA

OZ: Arap platformunun bir bgliimiinii olugturan inceleme alaninin litostratigrafik birimleri ve Geg Senozoyik
volkanitleri ¢aligilarak jeodinamik evrimi ortaya konmugtur.

Caligilan bu alanda, Alt Kampaniyen'den giiniimiize degin zaman zaman duraksayan sikisma tektonigi
etkin olmugtur. Ust Kampaniyen-Alt Maestrihtiyen araliginda derin deniz fasiyesi (Karadut Karmagigi) ve
ofiyolitik kayaglardan (Kogali Karmagig1) olusan birimler, birlikte yiikselerek giineye-Arap kita kenarina
itilmiglerdir. Maestrihtiyen-Alt Paleosen doéneminde bolgede agik self ¢okelme ortami kosullar geligmigti
(Germav formasyonu). Yine ayni dénemde, sikigma tektonigi rejimindeki sinirlt tansiyonal ortamlarm ¢okme
alanlarinda kalsitiirbiditler ¢okelmigtir (Haydarli formasyonu). Dénem sonunda, bolge giderek karasallagmigur.
Ust Paleosen'de bolgenin kuzey kesiminde smirli bir s1§ karbonat platformu geligmistir (Belveren formasyonu,).
Alt Eosen'de, bu alan, karasal ortamdan karbonat platformu ortamna déniigmiistiir (Gergiig formasyonu). Tabani
faylarla kontrol edilen havza, degigken tektonik kontrol nedeni ile, Orta Eosen-Alt Miyosen araliginda goreli
olarak siglagan ve derinlesen istiflerle karakterize edilen karbonatlarin ¢okeldigi bir denizel ortam ozelligindedir
(Hoya, Gaziantep, Firat formasyonlar1). Orta Miyosen baginda bolge yiikselerek karasallagmigtir. Bazaltik
volkanizmanin sikismaya bagh olarak gelisen, kuzey-giiney yonlii agilma gatlaklar ile yaklagik dogu-bat1 yonlii
faylar boyunca yerlegligi goriilmektedir (Catbogazi ve Yavuzeli bazaltlarr). Orta-Ust Miyosen aralifinda Selmo
formasyonunu olugturan karasal ¢okeller depolanmigtir. Pliyo-Kuvaterner'de ise fluviyal cokeller ile giincel
yelpaze depolari geligmistir. ,

inccleme alanindaki bazaltik volkanitlerde petrografik incelemeler yapilmus, tiimiiniin olivin-ojit bazalt
tiirde olduklar: saptanmugtir. Yapilan jeokimyasal caligmalarda ise, volkanik drneklerin genellikle toleyitik, ¢ok
azinin da alkali nitelikte olduklar:; tansiyonal tektonik rejimlerde olusan, diinyadaki difer kitasal toleyitlerin
jeokimyasal 6zelliklerini tasidiklari; Orta Miyosen'den itibaren Arap plakast ile Anadolu plakasinin ¢arpigmasi
srrasinda, stkigma sonucu, kuvvet dengelenimine bagli olarak gelisen impaktojen tiirde riftlerden magma
viikselimi ile olustuklar: sonucuna vanlmig ve Arap plakas iizerindeki bolgesel yayihmlari irdelenmigtir.



