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Tunceli’nin Kayadan Munzur’a Indirilme Nedeni
The Reason to Move Tunceli from Rocky Ground to Munzur Plan
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OZ.- Tunceli Anadolu’nun zemini en saglam kentidir. Orta dayanimli — yiiksek dayanimli pliskiiriik
tortul kaya ardalagmasinin iizerindedir. Tabakalagma ana siireksizlik sistemi olup piiriizlii, dalgali,
kapali, dolgusuz, yer yer mineral tutturmalidir. Jeoteknik sorunlarin ana nedeni olan su — siireksizlik
— kil (SSK) iigliisiiniin olumsuz etkisi yok denecek kadar azdir.

Biitiin bunlara karsin Munzur ovast Munzur Cay: ve Piliimir Caynin yarattig1 verimli tagkin ovasi
¢okellerinden olugmaktadir. Yeraltisuyu tablasina olan derinlik birka¢ metreyi ge¢mez. Depremlerin
sadece ovalarda biiyiik ytkimlara yol agtig1 agiktir. Ayrica tagkinlarin da bu tiir ulusal servet ovalarda
yiktig1 agiktir. Bu baglamda, Kocaeli Depremi (17.8.1999) Kocaelinin yamaglarini yikmad. Ancak
yiizlerce kilometre uzaktaki ovalarin {izerindeki yapilar1 yikti. Ornegin, Yal(1)ova, Sakarya, Diizce,
ve Bolu kentleri. Son fakat en énemlisi, bu ova Munzur iizerine yapilan Uzungayir barajinin golii al-
tinda iizerindekilerle birlikte yok olacaktir.

Anahtar sozciikler: Munzur; Deprem; Tagkin; Cevre; Jeoteknik.

ABSTRACT.- Tunceli sits onlin rocky ground which is one of the most stable settlement area within
the Anatolia. Volcanosedimentary rocks constitute the majority of the unit. They are moderately
strong to strong. Bedding is the main discontinuity type. They are, in general; rough, undulating, clo-
sed, without infill, and in places with mineral cement. It is a big fortune that the area is not prone to
the adverse affect of the trinity water — discontinuity — clay (WDC). It is almost ignorable.

However the Munzur plain, at the downstream of the interconnection point of the Munzur river and
Piiliimiir stream, consists of alluvial deposits of fertile flood plain. Depth to the water table does not
exeed a few meters. It is obvious that the earthquakes become destrutive only in fertile plains. In this
sense, one may remember taht the Kocaeli Earthquke ( 17.8.1999) gave its harm to the buildings
which invaded fertile plains Marmara and western Black Sea such as, Yal(i)ova, Sakarya, Diizce,
and Bolu. Last but not least, the Uzungayir dam will invade all the flood plain proposed as a new
settlement area for Tunceli.

Key words: Munzur; Earthquake; Flood; Environment; Geotechnics.
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Karandu Kaymasinin Jeoteknik Degerlendirmesi
Geotechnical Assessment of The Karandu Landslide
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0z.- Sinop - Ankara Devlet yolunun KM.40+900 — 42+200 kesiminde yer alan Karandu — Uziimlii
kaymalari son 50 yil boyunca bu iki kent arasinda bulunan en énemli trafik darbogazlarindan biri ol-
mustur. Ustiin 6zellikler iceren yeni yol, bu kaymalarin topugunda yapilacak olan kaya dolgu iizerin-
de ilerleyecektir. Jeoloji - hidrojeoloji — miihendislik jeolojisi — jeoteknigin ilkelerinin yasama geci-
rilmesi bu sorunu kokiinden ¢ozmiistiir. Bu baglamda sirastyla;

* Karandu - Uziimlii kaymalarinin Jeoloji — hidrojeoloji — miihendislik jeolojisi — jeoteknik model-
lerinin olusturulmasi,

* Jeoteknik sorunun ortaya ¢ikarilmasi ve boyutlandiriimas: i¢in en uygun saha ve laboratuar arag-
tirma programlarinin hazirlanmasi,

* Mevsim kosullarina gore jeoloji — hidrojeoloji — miihendislik jeolojisi modellerindeki degisimle-
rin gozlenmesi,

* Jeoteknik degistirgeler goz oniinde tutularak jeoteknik modelin olusturulmasi,
¢ Ozel jeoteknik tasarimin gerceklestirilmesi,

* Gozlem ve 6lgmeler igin Gneri raporun hazirlanmasi ve

* Elde edilen biitiin verilerin raporlandirilmast. gergeklestirilmistir.

Gerek arazi ¢aligmalar 15181nda gerekse sondaj ve jeofizik aragtirmalar verileri dogrultusunda vari-
lan sonug;

* kayma kiitlesinin susuzlagtirilmasi,
* yiizey akaclama sistemlerinin kurulmas:,
* yiizey alt: akaglama sistemlerinin kurulmasi ve

* kaymalarin topugunda kaya dolgunun yapilmasi, 6ncelikli iglerinde baginda gelmektedir. Etkin bir
susuzlagtirilma yapilarak suyun agirligina bagh olarak giivenlik katsayisinda yaklagik %20 artis ol-
maktadir.

Anahtar sézciikler:, Yerkaymasi; Jeoteknik; Devlet yolu; Susuzlagtirma; Duraylilik.
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ABSTRACT.- KM.40+900 — 42+200 is one of the traffic bottleneck on the Sinop — Ankara State ro-
ad since 1950s. The proposed alignment has several advantages and superiority over the state ro-
ads opened to traffic in 1950 and 1992. It runs along/over the toe of the two largest and active lands-
lides known as Karandu landslides. Rockfill over the pervious alluvium provides hydraulic connec-
tion and free draining which in turn, prevents artesian pressure. In brief, the implementation of the
principles of geology, hydrogeology, engineering geology, and geotechnics solved the landslide
problem permanently. Some of the approaches used in this project are given below.

* Models of geology, hydrogeology, engineering geology, and geotechnics are prepared.

o A sound geotechnical investigation program, based upon the aforementioned models, is prepa-
red.

e Variations in the models due to the seasonal changes are recorded and the former models are up-
dated.

e Geotechnical models presenting distribution of the geotechnical parameters are are prepared.
o Geotechnical design is performed in regards with the models.

 Monitoring methods and system are prepared.

e Finally all the findings are reported to be used by all the involved disciplines in the project.

The results, obtained by surface and subsurface investigation including; drilling, trenching, geophy-
sical survey, are that:

e the drainage of the slide mass,
o establishment of the surface and subsurface drainage system, and
s set up of the hydraulic connection between rockfill and alluvium along the toe

are the main works to stabilize slide and produce a convenient design. The drainage works provide
an appreciable increase in factor of safety, about 20%.

Key words: Landslide; Geotechnics; Highway; Drainage; Stability.
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Kat1 Atik Diizenli Depolama Yeri Seciminde Matris Yonteminin
Kullanilmas! ve Istatistiksel Yaklagimlar
Using of Matrix Method on Solid Waste Disposal Site Selection and
Statistical Approachs

Hakan ERSOY ve Remzi DILEK

Karadeniz Teknik Universitesi, Jeoloji Miihendisligi Boliimii, 61080, Trabzon (ersoy@ktu.edu.tr, dilek@ktu.edu.tr)

Z.- Kat1 atiklarin bilesimi, toplanma ve depolanma sekli, kimyasal 6zellikleri, iklim, maliyet ve ka-
mu aligkanhg1 gibi faktorler, kati atiklarin bertarafi i¢in kullanilacak olan yontemin belirlenmesinde
onemli rol oynar. Bertaraf yontemlerinden hangisi uygulanirsa uygulansin, diizenli depolama iglemi
kaginilmaz oldugundan, diizenli depolama yapilacak yerin se¢imi, kati atik uygulamalarimin en 6nem-
li kademesidir. Diizenli depolama yeri segimine etki eden kriterlerin 6nem dereceleri bolgeden bdl-
geye farkliliklar gostermektedir. Bu kriterler jeoloji, hidrojeoloji, topografya, iklim, ulagim, arazi
kullamim kapasitesi ve maliyet seklinde siralanabilir. Bu galigmada, Dogu Karadeniz kiy: illeri icin
diizenli depolama yeri secimine etki eden kriterlerin agirlik yiizdeleri belirlenmeye ¢aligilmug, 3 ayri
uzmanlik grubuna (jeoloji, ingaat ve ¢evre mithendisleri) yaptirilan anketler gesitli istatistiksel yon-
temler kullanilarak yorumlanmugtir. Varyans analizleri ve ki kare testleri sonucunda ii¢ ayr1 uzmanhk
grubunun kriterlere verdigi onem derecelerinin birbirleriyle iligkili oldugu anlagilmigtir. Bu sayede
bolgede yer secimi igin en 6nemli kriterin % 30’luk degerle kamu sagligi ve giivenligi, en 6nemsiz
kriterin % 8’lik bir,degerle kiiltiirel ¢cevre oldugu belirlenmigtir.

ABSTRACT.- The factors such as composition, chemical properties, climate, cost and population
impact collection and disposal of solid wastes play very important role on determination of confor-
mable solid waste disposal methods. Whichever solid waste disposal methods are applied, because
sanitary landfilling is inevitable, site selection is the most important stage of solid waste manage-
ment. Weight percent of criteria effecting on solid waste disposal site selection is difference from re-
gion to another region. These criteria public health and safety, natural environment, social environ-
ment, cultural environment and finally cost. In this study, in the view of these properties, weight per-
cent of criteria effected on solid waste disposal site selection on coastal cities of Eastern Black Sea
were determined and questionnaire which was carried out by three different experts (geological, ci-
vil and environmental engineers) was commended using statistical analysis. Based on the result of
analysis of variance and chi square test, it is obtained that weight percent of criteria which were de-
termined by three different groups have same importance. Result of the questionnaire; weight of
“public health and safety” on solid waste disposal site selection is 30 %, and that of “cultural en-
vironment” is 8 %.
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Munzur Su Kaynaklarimi Bekleyen Tehlike
A Catastrophe Awaiting the Munzur Water Resources
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0z7.- Yaklagik 20 y1l boyunca siirdiiriilen calismada Munzur’un ulusal degerini anlamak daha da ko-
laylagti. Ug kita arasinda yer kabugunun devinimiyle olugan Anadolu yeni ve yenilenebilir enerji
kaynag agisindan diinyada ilk siradadir. Hidrojen (H,), Riizgar, giines ve Torigelli (basingl boru) sis-

temleri, dogal ve kiiltiirel varliklari koruyarak daha fazla enerji elde etme olanag saglamaktadir. Ana-
dolu’nun yeni ve yenilenebilir enerji gizilgict, tilke gereksiniminin ii¢ katindan daha fazladir, Kiil-
tiirel varliklart ve dogal anitlar biiyiik barajlarin kiyimlarindan kurtarmak yurttashktan ote bir insan-
lik gorevidir. Hele de 20 yil sonra su savaglarinin baglayacagi bildirilen diinyada ulus 6tesi sOmlirgen-
lerin Ovacik (Munzur) kaynaklarini zehirlemek icilemez duruma sokmak igin is bagindadir.

Anahtar sozciikler: Munzur; Enerji; Kaynak su; Kiyum; Cevre.

ABSTRACT.- We realized that the national significance of Munzur has increased noticeably based
upon the last twenty years investigation. Turkey is the richest country in term of renewable energy
due to the converging movement (tectonic squeezing effect) of three continents namely- Eurasia, Af-
rica, and Arabian plates. The hydrogen (H,), wind, solar, and Torricelli (artificial dke) systems pro-
vide more energy, by the way saving natural and cultural heritages. Turkey’s renewable energy re-
source is three times more than that of the energy required by the country.

It is a human being’s task rather than citizenship’s task to protect the natural and cultural heritages
from the adverse effect of the dams with large reservoir. World Wars on water resources are about
10 be start within the next 20 yrs. The international exploiters are after how to poison the national
resources, Ovacik (Munzur) springs.

Key words: Munzur; Energy; Spring water; Catastrophe; Environment.
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Denizli Organize Sanayi Bolgesi Ilave Yapilasma Alaninin
Jeoteknik Acidan Incelenmesi
Geotechnical Investigation of Additional Construction
Area of Denizli Organize Industry Region

Halil KUMSAR, Saffet YAGIZ, Mehmet OZKUL ve Gulmustafa SEN

Pamubkkale Universitesi, Jeoloji Miih. Bol., Kinikli kampusii, Denizli

OZ.- Bu ¢alisma Denizli Organize Sanayi Bolge Miidiirliigii’ne ait ve mevcut Organize Sanayi Bol-
gesinin dogusunda, yapilagmaya agilmasi planlanan 762.470 m? alanin jeolojik ve jeoteknik agidan
incelenmesini igermektedir. Denizli graben havzasi Bati Anadolu genisleme bolgesinde Biiylik Men-
deres ve Gediz grabenlerinin kesistigi alanin dogusunda yer alir. Denizli grabeni kuzey ve giineyden
normal faylarla sinirlidir. Genel olarak KB-GD uzanimli olan graben Neojen ve Kuvaterner tortullar
ile doldurulmustur. Orta-Ust Miyosen yagh Neojen istifi altta aliivyon yelpazesi tortullari ile baglar,
bunlar tizerine orgiilii akarsu, gol, golsel yelpaze deltasi gelir ve tekrar aliivyon yelpazesi tortullar
ile son bulur. Neojen tortullar tizerinde uyumsuz olarak Kuvaterner tortullari yer alir. Kuvaterner tor-
tullar1 baglica traverten, akarsu tortullar1 ve aliivyonlardan olugur. Caligma alaninda Kuvaterner yag-
11 traverten ve ayrigmig traverten birimleri ylizlek vermektedir.

Traverten, yer yer koyu kahverengi, sarimsi bej renklerde olup inceleme alaninda genellikle bitki or-
tiisiiniin zay1f oldugu diiz, hafif engebeli alanlarda gozlenir. Sondaj verilerine gore kalinliklar: 1-10
m arasinda degismekte olup, ayrigmig traverten birimleri ile yanal ve diisey yonde gecislidir. Goze-
nekli yapidadir ve yeralti suyunun etkisi ve atmosfer kosullarindan dolay: yer yer ayrigmaya ugramig-
tir ve gozenekli yapidadir. Ayrigmig traverten birimi i¢inde kum, silt, killi, kumlu silt gibi ara seviye-
ler ayrigma sonucu olusmus olup, birim yer yer zemin gibi davranmaktadir. Inceleme alaninda yapi-
lan yiizey jeoloji ¢aligmalari da dikkate alinarak 8 adet zemin sondaji agilmig ve agilan sondajlarda
zemin birimlerinde Standart Penetrasyon Deneyi (SPT) her 1.5 m’de bir yapilmig ve deney yapilan
seviyelerden Orselenmis zemin ornekleri alinmigtir. Ayrica karot drnekleri de alinarak zeminlerin ta-
nmimlamasi yapilmig, traverten karotlar iizerinde de nokta yiikleme deneyleri yapilmistir. Agilan her
zemin sondaj kuyusu i¢inde yeralti suyu seviyesi 6l¢timleri yapilmistir. Sondaj derinligi boyunca ye-
ralt1 suyuna rastlanan sondajlardan su 6rnekleri alinarak yeralt: suyundaki siilfat icerikleri belirlen-
mis ve yeralti suyunun betona etkileri arastirlmistir. Inceleme alaninda 14 adet gozlem ¢ukuru agil-
mugtir. Traverten ve ayrigmig traverten birimlerinin kalinligina bagli olarak bu gézlem ¢ukurlarinin de-
rinligi 0.5 m ile 3.5m arasinda degismektedir. Bu gozlem gukurlarindan 6rselenmig ve drselenmemis
ornekler alinarak ayrigmis traverten biriminin fiziksel ve mekanik ozellikleri belirlenmistir. Incele-
me alaninda 6 adet sismik kirilma yontemi ile 6l¢iim yapilmis, zemin ve kayalarinin kayma dalgas:
yayilim hizlari ile zemin biiyiitme deZerleri belirlenmigtir. Calisma sonuglarinda incelem alanindaki
birimlerde kayma dalgas1 yayilim hizlarinin 765 cm/sn? ile 190 cm/cm? arasinda degistigi, zemin bii-
yiitmesi deZerlerinin 1.265-2.919 arasinda degistigi, sivilasmaya karsi glivenlik katsayisisin 0.537-
1.5 arasinda degistigi ve yer alti suyundaki ¢oziinmiis siilfat iceriginin 742 mg/It — 1700 mg/It ara-
sinda degistigi belirlenmistir. Bu veriler 1s181nda bolgenin depremsellifine ve galigma alani zeminle-
rinin jeoteknik parametrelerine bagli olarak 6n goriilen deprem biiyiikliigii etkisi altinda kolay sivila-
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sabilir alanlarin varligi, bu alanlarda yapilan sismik deneylerde kayma dalgasi yayilim hiz1 verilerinin
diigiik ve zemin biiyiitmesi degerlerinin yiiksek oldugu, ve yeralti suyunun betona kuvvetli zararli-
lik etkisinde siilfat igerigine sahip oldugu belirlenmistir.

ABSTRACT. - In this study, Eastern side of Organized Province Directory, which belongs to Orga-
nize Directory, is investigated according to the construction regulation of the City to open the const-
ruction. The area that is 762,470 m* was evaluated from the scope of geology and geotechnics. In
extensional province of western Anatolia, Denizli Graben Basin takes place eastern side of Biiyiik
Menderes and Gediz grabens, where two grabens are intersect. From North and south, Denizli Gra-
ben has bounded with normal faults. In general, NW-trended graben includes Neogene and Quar-
ternary aged sediments. Mid and Upper Miocene aged Neogene sediments begin with alluvial fan at
the bottom and continue with fluvial, lacustrine, fan delta and alluvial fan sediment which is on the
top of the formation. Quaternary sediments take place with discordance on the Neogene sediments.
In general Quaternary sediments composed of travertine, fluvial sediment and alluvium. In the study
area, Quaternary travertine and decomposed travertine units crop out. Travertine unit has a color
that changes from dark brown through yellowish beige in the investigated area where grass is gene-
rally weak and slope angle is low. According to the data of drillings, travertine units, which of thick-
ness are changing from 1-10 meter, have horizontally transition with decomposed travertine. Traver-
tine has porous and decomposed texture that can be seen from place to place due to affect of gro-
undwater and atmospheric condition. Decomposed travertine includes sand, clay, silty that layers
behaves like soil. In the study area, by considering geological investigation, 8 drillings were opened.
Along each drill hole, where the soil material was intersected, SPT test was performed for every 1.5
meter and also disturbed soil samples were taken from the same depth. Laboratory tests were per-
formed on the soil samples. Additionally, core samples have been taken to identify the soil, and co-
re sample of travertine have been taken from available depths to perform point load index test in the
laboratory. Groundwater level was measured for each opened drill hole. Along the depth of drillings,
water samples were taken where the groundwater was intersected and dissolved sulfate concentra-
tion in the groundwater was analyzed to determine sulfate concentration in groundwater effect on
the concrete. In the investigation area 14 trial pits, whose depths vary between 0.5m and 3.5m de-
pending on the thickness of travertine unit, were opened. Physical and mechanical tests were perfor-
med on the disturbed and undisturbed soil samples whose were taken from the trial pits. In the in-
vestigated area, on the 6 different directions, seismic refraction measurements were taken by means
of an engineering seismograph with 12 channels, and shear wave velocities of rock and soil units
and their amplification values were determined.

In the study area, values of shear wave velocity change between 765 cm/s? and 190 cm/s?, soil amp-
lification values vary between 1.26 and 2.92, safety factor against liquefaction changes between
0.537 and 1.5, dissolved sulphate amount within groundwater is between 742 mg/lt and 1700 mg/lt.
By considering the probability of earthquake occurrence and soillrock properties of the region, it is
concluded that high soil liquefaction during a possible strong earthquake, low values of shear wave
velocity, high soil amplification values, and high values of solved sulphate amount within ground-
water should be paid attention during planning and construction of buildings in the study area.
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Yavrucak’in Cevre Dostu Projelerinin Gizli Giicii : Bagkale-Van
Potential of Environment Friendly Projects en Yavrucak : Baskale-Van

A. Hamdi ORHAN", A. Yiiksel KARAHAN:, Ozgiir YILMAZER* ve Muzaffer SENOL:

*Yiiziincii Y1l Universitesi, Van
“Yilmazer Egit. Ltd., A. Ovecler , 8. cad., 89. sok. 9/8, 06460, Ankara (yem98@tnet.net.tr; www.uyaneyulusum.net)

OZ.- Dogu Anadolu yiiksek daglar ve yil boyu akan kaynaklar igermektedir. Arap kitasimn kuzeye
iteklemesi nedeniyle de yiikselimini siirdiirmektedir. Tamamina yakim yiiksek agin-tagin (erosion)
nedeniyle ¢iplaktir. Kolay toprak iireten ve ozellikle de yamag disar1 (outslope) egim igeren kesim-
lerde ise biiyiik ol¢ekli kaymalar yer almaktadr. Onerilen sistem:

1- kaymalari sonlandirip tarima kazandirmakta,

2- giplak alanlar 6zellikle bahge tarimina gevirmekte,
3- sel sorununu sifirlamakta ve

4- yenilenebilir enerji kazandirmaktadir.

Kizildeniz’in okyanuslagmasina bagli olarak Arap kitas1 Dogu Anadolu’yu kuzeye iteklemektedir. Bu
sirada bolgesel yiikselme de siirmektedir. Giineydogu Toros daglari, Artos daglari, Siimbiil daglar ve
Cilo daglan tipik 6rneklerdir. Yiiksekligi 4000 metreye yaklasan bu daglardan yil boyu akigini siir-
diiren kaynaklar, Anadolu’yu terk ederken 600 metre kotunun altina inmektedir. Bagka bir anlatimla
2000 metrenin iizerinde diisii vardir. En yiiksek barajlarin 200 metre [E=m.g.h denkli§inde m= su-
yun kiitlesi (kg), g= yer gekim ivmesi (m/s?) ve h = diisii (m); N (iiretilen gii¢, kW) = 9.81QHnN)] do-
laylarinda oldugu diisiiniildiigiinde 2000 metrenin énemi daha kolay anlagilabilmektedir

Anahtar sézciikler: Seldaginaklik; Seki; Yenilenebilir enerji; Cevre; Kalkinma.

ABSTRACT.- High mountain ranges with perennial streams characterize the Eastern Anatolia. The
northern pushing effect of the Arabian plate uplifts the region. Due to the high erosion rate barren
topography dominates. Huge landslides take place where weak to extremely weak rocks are availab-
le. Outslope condition escalates the formation of immensely wide landslides. The proposed system:

1- stabilizes landslides and provides fertile farm land,
2- transfers the barren lands to irrigable gardens,

2- impedes flooding, and

4- provides renewable energy.

High While the Red Sea becomes an ocean the Arabian plate moves the Eastern Anatolia northwards
and the eastern Anatolia rises tectonically up. Southeastern Taurus mountain chains, Artos mounta-
ins, Siimbiil mountains, and Cilo mountain are the typical examples. Numerous springs arise from
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those mountain ranges with an altitude of about 4000 m and leaves the Anatolia at an altitude aro-
und 600 m. In another words, the head difference is above 2000 m. Its significance can easily be re-
cognized when one takes that the highest dam is as high as 200 m into consideration [E=mgh: m=
mass of water (kg); g= gravitational acceleration (m/s?) and h= drop height (m); N (power, kW)=
9.81 QHn)].

Key words: Artificial dyke; Terrace; Renewable energy; Environment; Development.
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Konya Obruklarmin Olusumunu Etkileyen Hidrojeokimyasal Siirecler
Hydrogeochemical Processes Which Effect Konya Obruk Occorences

Emrah PEKKAN ve Serdar BAYARI

Hacettepe Universitesi Jeoloji Miihendisligi Boliimii, Beytepe, 06532 Ankara (emrah@hacettepe.edu.tr, serdar@hacettepe.edu.tr)

OZ.- i¢c Anadolu’da Konya Ovasi dolayimda yer alan obruk olarak adlandirilan karstik ¢okiintii yapi-
larimin olusumunda etkili siire¢ler morfolojik, jeolojik, hidrojeolojik, batimetrik ve yeraltisuyunun
kimyasal-izotopik('*C, *H, "*C ve '80) verileri araciligiyla incelenmisgtir.

Bolgede genis bir yayilhim gosteren golsel Neojen kiregtaglar: icinde olusan obruklarin tamamina ya-
kin boliimii Obruk platosu olarak adlandirilan alanda bulunmaktadir. Bu obruklar giineydoguda Ak-
g0l Diideni ile kuzeybatida Cihanbeyli Traverten Konileri arasinda uzanan KB-GD dogrultulu bir hat
tizerinde yer almaktadir. Bu hat Tuz Goli havzasinda ylizeylenen ve gomiilii fay hatlarina paraleldir.

Yer alti suyunun izotopik ve kimyasal bilesimi sulu obruklarda yiizeylenen suyun ana beslenim ala-
minin Toroslar oldugunu, yer alti suyu yasinin glineyden kuzeye dogru binlerce yildan, onbinlerce yi-
la dogru arttigim gostermektedir. *C izotop verileri obruklarin olusumunda kabuksal karbondioksit
getirimine baglh karstlagsmanin etkili olmadigina isaret etmektedir. Obruklarin olusumunun agiklan-
mast agisindan, karigim korozyonunun, kabuksal karbondioksit getirimine bagli asirt ¢oziinme, eva-
porit zonlarinin ¢ozlinmesi vb. gibi diger alternatif hipotezlere gore daha gecerli oldugu diisiiniilmek-
tedir. Havza tabaninda yavas bir akis halinde olan karbonata doygun yaslt yer alt1 suyu ile ylizeye
uzanan kiriklar boyunca derinlere sizan karbodioksitce zengin geng beslenimin karigmasi yer alti su-
yunu karbonath minerallere gore yeniden ¢oziicii hale getirmektedir. Obruk platosu obruklarinin be-
lirgin bir dogrusal hat boyunca uzanmasi s6z konusu siirecin KB-GD dogrultulu karstik bir akim sis-
temi boyunca gerceklestigine isaret etmektedir.

ABSTRACT.- Processes affecting karstic collapse structures, locally known as Obruk, in the Konya
Plain of Central Anatolia have been investigated by means of morphologic, geologic, hydrogeolo-
gic, bathymetric and groundwater’s hydrochemical-isotopic(’C, “H, '*C and '*0) data.

Obruk plateau hosts a great majority of the obruks that have been developed in Neogene lacustrine
carbonates of large extent. These are aligned along a SE-NW trending line between Akgdl Sinkhole
in the SE and Cihanbeyli Travertine Cones in the NE. This alignment is in accordance with the di-
rection of buried or visible fault lines in the Tuz Golii basin.

Groundwater’s chemical and isotopic composition suggest that the Taurids Range to the south is the
main recharge area and the age of groundwater increases from thousand years to ten years from so-
uth to north. Hypothesis of karstification due to crustal carbondioxide input is not supported well by
the °C data. Mixing corrosion is thought to be more valid hypothesis rather than dissolving of eva-
porates, dissolving due to crustal carbondioxide input and etc. hypothesizes. Mixing of slow moving
basinal groundwater that is in equilibrium with carbonate minerals becomes aggressive upon mi-
xing with carbondioxide rich modern recharge. Linear distribution of obruks indicates that mixing
corrosion takes place along a SE-NW trending karstic flow system.
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Bir Jeolojik Miras Unsurunun Anatomisi : Cora Maar,
Erciyes Volkanik Kompleksi
Anatomy of A Geological Heritage : Cora Maar, Erciyes Volcanic Complex

Gonca GENCALIOGLU KUSCU ve Ciineyt ATILLA
Nigde Universitesi, Mithendislik-Mimarlik Fakiiltesi, Jeoloji Mithendisligi Boliimii, Nigde

(goncakuscu@superonline.com, catilla06 @yahoo.com)

OZ.- Literatiirde son yillarda “jeolojik miras”, “jeosit”, “jeopark”, “jeotop” gibi kavramlar kullanil-
sa da, bu terimlerin pratikte anlam ve neminin ne derece kavrandigi veya yaptirimlari tartigmalidur.
Bu ¢alismada 2001 yilindan bu yana bir TUBITAK projesi kapsaminda volkanolojisi ve petrolojisi
incelenen Kapadokya Volkanik Provensi (KVP)’de Erciyes Volkanik Kompleksi (EVK)’deki Cora
Maart (CM)’nin fiziksel volkanolojik 6zelliklerinin tanitiimast, ve 2002 yilinda Tiirkiye Jeolojik Mi-
ras Envanteri’nde yer alan volkanin bu agidan irdelenmesi amaglanmaktadir.

Maarlar algak bir piroklastik tiriinler ile ¢evrili monojenetik volkanlardir. Bu tiir volkanlar ylikselen
magmanin yeralti suyuyla temas etmesi sonucunda olugan freatomagmatik eriipsiyonlarin {riinleri-
dirler. CM, Neojen-Kuvaterner KVP’deki 800 den fazla, ve EVK’deki 184 monojenetik volkandan
(Toprak, 1998) birisidir. Cora Maar1 KVP’deki 19 polijenetik volkandan en biiytigi olan Erciyes Da-
g1’nin zirvesinin yaklastk 20 km kuzeybatisinda yer almaktadir. Cora Maart 1.2 km ¢apindaki daire-
sel krateri, 615 m krater tabani capi, ve krater gevresinde depolanan 40 m kalinliga varan iyi tabaka-
lanmis taban yayilim (base surge) iiriinleri ile maar volkanlarina gok tipik bir drnektir. Tefra istifi ¢a-
p1 70 cm’e varan skorya bombalari, 1.3 m’ye varan litik taneler, 1.2 cm’e varan y1gisim lapilileri, ve
kiil-lapili boyutundaki volkanik malzemeden olugsmaktadir. Maar tipi volkanlarda gozlenen antidu-
ne, kanal yapilar, ¢okiintii yapilar: gibi karakteristik sedimanter yapilarin belirgin ornekleri Cora Ma-
ar1 tefra istifinde mevcuttur. Maar ¢okellerinin 6zelliklerinin bu denli iyi gozlenmesine kratere dik,
tefra tasinma dogrultusuna paralel sekilde agilan bir yarma duvart imkan vermektedir. Ayn: zaman-
da bu yarma, tutturulmamus kiil-lapili boyutundaki kalin tefra istifinin yore halki tarafindan bir “kum
ocagl” olarak yaygin sekilde kullanilmasim saglamaktadir. Yukarda belirtilen Ozelliklerinden dolay:
CM freatomagmatik aktivite ile olugan maar tipi volkanlarin tipik bir temsilcisi olup ayni zamanda
bilimsel ve jeoloji egitimi i¢in bir Gneme sahiptir. Bu nedenle jeolojik miras ile ilgili kavramlar goz
oniine alindiginda bir “jeosit” aday1 olabilecegi diisiiniilmektedir.

Cora Maari gibi jeolojik miras unsuru olarak 6nerilen diger jeolojik yapilar da, gerek yer bilimcile-
re, gerekse bu yapilarin bulundugu yorelerdeki yerel halka gerekgeleriyle tamtilarak sahip ¢ikilmasi
saglanmalidir. 19 adet polijenetik, 800’den fazla monojenetik volkan, ve genig bir alana yayilan ig-
nimbrit iirtinlerinin olagandist manzarasi ile KVP bir jeopark seklinde hem biinyesindeki jeolojik mi-
ras unsurlarinin korunmasi ve tanitilmasina, hem de jeoturizme hizmet edebilir. Diinyada jeolojik mi-
ras aday1 olan maar tipi volkanlar veya volkanik bolgelere drnek olarak Joya Honda (Meksika), Ke-
menes Volkan Parki (Macaristan), Cerova (Slovakya), Mesel Maar (Almanya), Balaton Milli Parki
(Macaristan), ve Vulkaneifel Avrupa Jeoparki (Almanya) verilebilir.
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ABSTRACT.- Although concepts such as “geological heritage”, “geosite”, “geopark”, and geotop
have been used within the literature over the past few years, the level of understanding the signifi-
cance and implications of these concepts in practice is open to discussion. This study concerns the
physical volcanological characteristics of Cora Maar (CM), a candidate for Geological Heritage of
Turkey since 2002, in Erciyes Volcanic Complex (EVC) of Cappadocian Volcanic Province (CVP),
and evaluation of the present status of the CM within this context. Volcanological and petrological
evolution of the CM has been studied since 2001 as the subject of a TUBITAK project.

Maars are monogenetic volcanoes surrounded by a shallow pyroclastic deposit. They are created by
phreatomagmatic eruptions arising from a contact of ascending magma with ground water in ava-
ilable aquifers. There are more than 800 monogenetic volcanoes identified within the CVP of Tur-
key, and 184 within the EVC (Toprak, 1998), and CM is one of these monogenetic volcanoes. CM is
located approximately 20 km northwest of the Erciyes, which is the largest of the 19 polygenetic vol-
canic complexes of the CVP. CM is a typical example of maar volcanoes with a near circular crater
1.2 km in diameter, sub-surface crater diameter of 615 m, and a well-bedded base surge sequence
up 1o 40 m in thickness. Base surge products consist of juvenile scoria bombs up to 70 cm, lithic
clasts up to 1.3 m, accretionary lapilli up to 1.2 cm in diameter. and ash-lapilli sized volcanic mate-
rial. Characteristic sedimantery structures for maar deposits such as antidunes, channel structures,
and bomb-sags are all present within the CM tephra. These features can be well observed thanks to
a quarry wall cut parallel to base surge transport direction, that is, perpendicular to the crater. The
ash-lapilli sized tephra within the quarry is actively used as a “sand pit” by local people. Based on
the above mentioned characteristics, CM is a representative example of the maar volcanoes, formed
by phreatomagmatic activity, and also has a scientific and educational value. Therefore, in view of
the concepts related to the geological heritage, CM can be proposed as a candidate for a potential
“geosite”.

It is important to declare the value and consequences of geological structures proposed for geologi-
cal heritage, for example Cora Maar, both to earth scientists and the local people in the vicinity of
the geological heritage sites. CVP as a geopark with its 19 polygenetic and more than 800 monoge-
netic volcanoes, distinctive landscape owing to widespread ignimbrite sheets can serve to protect
and publicize the geological heritage sites, and geotourism as well. Comparable maar volcanoes or
volcanic regions proposed for geological heritage from other countries include Joya Honda Maar
(Mexico), Kemenes Volcano Park ( Hungary), (Slovakia), Messel Maar ( Germany), Balaton National
Park (Hungary), Vulkaneifel European Geopark ( Germany).

DEGINILEN BELGELER :

Toprak, V., 1998. Vent distribution and its relation to regional tectonics, Cappadocian Volcanics,
Turkey. J. Volcan. Geothermal Res., 85, 55-67.
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Kapadokya Yeralti Sehirlerinin Litolojik ve Morfolojik incelemesi
Lithological and Morphological Investigation
of The Underground Citices of Cappadocia

Arda AYHAN ve Vedat TOPRAK
Jeoloji Miihendisligi Boliimii, ODTU, 06531, Ankara (dardayhan@gmail.com, toprak@metu.edu.tr)

OZ.- Bu ¢alismanin amaci, Kapadokya bdlgesindeki yeralt: sehirlerinin litoloji ve morfoloji ile olan
iliskilerini inceleyerek, zellikle yer se¢iminde bu iki parametrenin ne kadar etkin oldugunu belirle-
mektir. Calismada dort veritabani kullanilmustir: 1) Toplam 127 yeralti sehrinin zelliklerini igeren
veritabani, 2) Giincel 384 yerlesime ait veritabani, 3) Yeniden siniflandirilmig ve birim sayisi 8’e dii-
stiriilmiis litoloji haritasi,ve 4) SRTM verisinden hazirlanmig ve 8 siniftan olusmug morfoloji haritasi.

Olusturulan veri tabanlarindan yer alti sehirleri ve giincel yerlesimler i¢in dort analiz yapilmgtir.
Bunlar a) mesafe, b) yogunluk, c) litolojik sinif iligkisi, ve 4) morfolojik simf iligkisinini inceleyen.
analizlerdir.

Analizler sonrasi varilan sonuglar sunlardir: 1) Iki yer alti sehri arasindaki ortalama uzaklik yaklagik
4 km’dir. 2) Bir yer alt: sehrinin en yakin giincel yerlesime olan ortalama uzaklig: yaklasik 700 m"dir.
3) Yeralt: sehirleri Derinkuyu-Nevsehir-Ozkonak kusaginda yogunlagmistir. Giincel yerlegimler ise
Aksaray-Ortakoy-Hacibektas hattinda yogunlagmaktadir. 4) Yer alti sehirleri i¢in piroklastik¢e zen-
gin Neojen yaslt litolojik istifler tercih edilirken diger birimlerden kagimilmistir. 5) Morfolojik agidan
ise “mesa” olarak tanimlanan sinif yeralt: sehirleri igin ¢ok belirgin olarak tercih edilmistir. 6) Giin-
cel yerlesimlerin yer se¢iminde ne litoloji ne de morfoloji etkin bir rol oynamamustir.

Anahtar sozciikler: yeralt sehri, litoloji, morfoloji, Kapadokya

ABSTRACT.- The purpose of this study is to investigate the relationship between the Cappadocian
underground cities with the lithology and morphology in order to determine effect of these two pa-
rameters on the site selection. Four databases used in the study are: 1) The database that contains
properties of 127 underground cities, 2) The database for the present 384 settlements, 3) Reclassifi-
ed lithology map in which the number of units is reduced to 8, 4) SRTM-derived morphological map
that contains 8 classes.

Four main analyses are carried out for the underground cities and present settlements. These are a)
distance, b) density, ¢) lithological relationship, and 4) morphological relationship analyses.

The conclusions reached after the analyses are as follows: 1) The mean distance between two un-
derground cities is about 4 km. 2) The mean distance between an underground city and the nearest
present settlement is about 700 m. 3) Underground cities are concentrated in Derinkuyu-Nevsehir-
Ozkonak belt. Present settlements, on the other hand, are concentrated along Aksaray-Ortakoy-Ha-
cibektas. 4) For the underground cities, pyroclastic dominant Neogene sequences are preferred whe-
reas all other units are avoided. 5) In terms of morphology, the class defined as “mesa” is strongly
preferred for underground cities. 6) Neither lithology nor morphology played a role in the site selec-
tion for present settlements.

Key words: underground city, lithology, morphology, Cappadocia
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Tiirkiye’deki “Jeosit” ve “Jeolojik Miras” Ogelerinin Tahrip Edilmesi
Uzerine Durum Arastirmasi
A Case Study on Basic Threats for “Geosites” And
“Geoheritages” in Turkey

Nizamettin KAZANCT', Fuat SAROGLU" ve Ediz KIRMAN*

* A.U. Miihendislik Fakiiltesi Jeoloji Mithendisligi Béliimii, 06100 Tandogan/Ankara
" Jeolojik Mirast Koruma Dernegi, PK 10, Maltepe /Ankara.
(Nizamettin.Kazanci@eng.ankara.edu.tr; Ediz.Kirman@eng.ankara.edu.tr; Jsaroglu@envy.com.tr, uysal@eng.ankara.edu.tr)

OZ.- “Jeosit” ve bunlarin yerkabugunda ¢ok az gozlenenleri olan “jeolojik miras” 6geleri, bulunduk-
lar1 bolgenin jeolojik gegmisi igin belge ve/veya arsiv niteligindedirler ve korunmalar: gerektigi ko-
nusunda fikir birligi vardir. Bununla beraber, bir sekilde tahrip edildikleri ve sonucunda yok olduk-
lar1 da bilinmektedir. Tahribe kargi koyabilmek icin “tehditlerin” neler oldugunun tespiti gereklidir,
ancak bu oldukga zordur. Ciinkii her bir 6genin durumu farklilik gésterir. Bu ¢aligmada, tehditler hak-
kinda genel bir fikir edinebilmek i¢in “durum aragtirmast” yapilmistir. JEMIRKO envanter listesine
giren Ogeler ile eski “Kiiltiir ve Tabiat Varliklarini Koruma Genel Miidiirliigi” niin listesindeki dge-
lerin tahrip durumu, kayit evraklari iizerinden aragtirilmistir. Bulgular, Ogelerin tahrip olmasina yola-
¢an ve halen tesir etmeye devam eden “tehdit”lerin baglica sekiz grupta toplanabilecegini, bunlarin
bazi yerlerde tek tek, bazi yerlerde de birkaginin birlikte etkidigini gostermektedir. Tehdit gruplari, et-
ki dereceleri azdan goga dogru olmak iizere, a) Ziraat-tarim-hayvancilik, b) Tas ticareti-mineral alip-
satma, ¢) Kotii-yanlig arazi kullanimi, d) Dogal veya yaratilmis erozyon; ) Her tiirlii ingaat igleri, f)
Hammadde ¢ikarma, g) Koleksiyonculuk, h) Egitim-Bilimsel inceleme gezileri-Turizm olarak orta-
ya ¢ikmugtir. Sonuncu tehdit (jeoturizm), kiigiik jeoloji elemanlarinin, Ornegin fosil, mineral, kayag,
sozkonusu oldugu durumlarda ¢ok fazla etkili olmaktadir. Daha da acil ve/veya tehlikeli olan durum
‘tahribolma hiz1” nin yiiksekligidir. Tahribat basladiktan itibaren en geg bes yil iginde oradaki dge or-
tadan kalkmaktadir. Ig ve dogu Anadolu’da tahribat nispeti diger bolgelere gore daha yiiksektir. Bu-
ralarda bitki Ortiisiiniin azlig1 ve jeo-miras dgelerinin goreceli fazlalig: tehdit ve tahribati biiyiitmiis
goriinmektedir. Jeosit ve jeolojik miras igin tehditlerin en biiyiigiiniin bizzat yerbilimcilerin asir1 do-
ga sevgisinden kaynaklanmas ilgingtir. Bu sonug, toplumun diger kesimlerinden 6nce yerbilimcile-
rin bilinglendirilmesi gerektigini gostermektedir.

ABSTRACT.- An investigation have been carried out using the national inventory lists of Turkey to
display urgent threats on Turkish geosites and geoheritages. The obtained results by this study are
highly surprising since they were against classical believes. In increasing order threats are; a) Ag-
riculture, b) Rock/mineral trading, c) Poor land-use, e) Natural or anthropogenic erosion, f) All kind
constructions, g) Collection-dealing, h) All kind tourism activities. The investigation proved that ag-
riculture and related activities are less important on destruction of geosites, contrary to earlier ac-
ceptances. It is also astonishing to see that largest threat on geosites, particularly on those with fi-
ne elements e.g. leaf, teeth and fish fossils, shiny rocks and crystals, were created by excursions of
geology students, fieldtrips of geologists, geotourists and collectioners. Rate of these types of dest-
ruction is so fast that some localities disappeared just after its discovery, within c. five years. Mining
and road construction are other important threa
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Marmaris Milli Parki’nin Analitik Etiidii
Analytical Study of Marmaris National Park

Ozkan BASTA
MTA Genel Miidiirliigii, Maden Etiit ve Arama Da. Bsk.ig1 / Ankara

OZ.- Giineybati Anadolu’da Mugla ili Marmaris ilgesini, dou-batt ile kuzey-giiney yoniinde sarma-
layan Marmaris Milli Parki, 33.626 hektarlik bir alan icerisindedir.

Milli park alani igerisindeki kayaglarin stratigrafik dizilimleri; Paleozoyik yasli sist, kuvarsit ve mer-
merler, Mesozoyik yash kiregtaglari, Kiltaglari, ofiyolitik kayaglar, radyolaritler, ¢ortler, Tersiyer yas-
I1 pliitonik kayaglar ile Kuvaterner yash aliivyonlar olarak siralanmaktadir.

Analitik etiit kapsanu igerisinde yapilan jeolojik ve jeokimyasal aragtirmalar sonucunda, degisik mi-
nerolojik ve kimyasal kompozisyonlara sahip gesitli kayaglarin ve onlardan olugsmus toprak grupla-
rinin milli park alani igerisindeki habitat ortam tizerinde etkileri bulunmaktadir.

Dalgali-limonit plaketli kiregtaglarmin kalsiyum, potasyum, aliiminyum, demirce zengin olmasi ve
catlakl bir striiktiir gdstermesi, bitki yasami ve gelismesi bakimindan uygun bir ortam olusturmak-
tadir. Karstik kiregtaglari, yiizeyinde depolanmus yiiksek degerli %75-85 trikalsiyum fosfat icerikli
fosfath topraklari olugturmasi bakimindan, bitki yagamu igin gok Oonemlidir.

Kiltaslarmin bresik ve ¢atlakli bir yapida olmasi, mikrofosil izleri ve kalsit damarciklari ile demir hid-
roksit mineral konsantrasyonlari icermesi; aliiminyum, potasyum, kalsiyum ve demirce zengin olma-
s1 biyolojik yasam igin elverigli olmaktadir.

Ofiyolitik kugak igerisindeki dunitik seviyelerin dnemli oranda kromit cevherlesmeleri barindirmasi
nedeniyle dunitlerin hakim oldugu arazilerde bitki ortiisii oldukga fakir kalmaktadir. Milli park ala-
ni sinirlar igerisinde hakim kayag olarak bulunan harzburjitler, dunitlerden farkh mineral kompozis-
yonu nedeniyle bitki rtiisiinii daha iyi barindirmaktadir.

Ofiyolitik istif lizerinde yeralan radyolarit ve ¢ortler, mineral icerigi bakimindan aliiminyum, potas-
yum, kalsiyum ve demirce zengin olup, bu nedenle tizerlerinde yogun bitki ortlisti goriilmektedir.

Milli park alani igerisinde seyrek olarak goriilebilen pliitonik kayaglar, bulunduklari ortama hidroter-
mal soliisyonlar da tagiyabildikleri i¢in, binlerce metre derinlerden gelen bu hidrotermel soliisyon-
larin icerisinde bulunan gesitli mineral ¢ozeltileri, farkli bir jeokimyasal ortam olusturabilmektedir.
Bu nedenle pliitonik kayaglarin ¢evresinde farkli bir biyolojik yagam miimkiin olabilmektedir.

Marmaris Milli Park alani icerisinde su potansiyeline sahip kaynak ve akiferler yeterli miktarda de-
gildir. Yogun yapilagma nedeniyle yeraltisuyu piezometrik seviyesi giin gegtikce derinlere ¢ekilmek-
tedir.

Milli park alani ierisinde; agimim ylizeyleri, daglik kiitleler, sarp yamag zonu, aliiviyal ve kolliiviyal
yelpazeler, karstik depresyonlar ve tombololar gibi degisik jeomorfolojik olusumlar goriilmektedir.
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Marmaris Milli Parki; deniz ekosistemi, orman ekosistemi, akarsu ekosistemi, step ekosistemi ve se-
hir ekosistemi gibi degisik ekosistemlerden olugtugundan, biyolojik cesitliligin zengin olmasi sonu-
cunu ortaya ¢ikarmaktadir. Floristik olarak tespit edilen 416 tiiriin 38’ tilkemize 6zgii olup endemik-
tir. Marmaris Milli Parki’nin 27.223 hektarlik kismi ormanlik alan olup, kizilgam, si18la, okaliptus, fis-
tik cami, servi, maki gibi agac tiirlerinden olusmaktadir.

Milli parkin 6zellikle giineybat kesiminde Nimara, Bedir ve Keci adalari, Turung, i¢cmeler, Kumlu-
biik gibi tistiin peyzaj degerleri olan ve rekreasyon potansiyelini zenginlestiren yoreler yeralmakta-
dur.

Milli park igerisinde miiltidisipliner caligmalar sonucu elde edilen veriler, bolgede varolan dogal ve
kiiltiirel kaynak degerleri ile ekosistemlerin rekreasyon ve turizm agisindan ¢ok dnemli bir potansi-
yel yarattigini, ancak bolgedeki hizl ve yogun yapilasmanin neden oldugu cevre ve altyapt sorunlari-
nin bu potansiyeli olumsuz etkiledigini ortaya koymaktadir.

Oysa gergekte ise milli parklar; fauna-flora ve Jeomorfolojik yapisinda insan eliyle heniiz degisikli-
ge ugratilmamuis bir veya birka¢ ekosistemi iceren, benzerlerinden iistiin bilimsel ve estetik degerler
tagtyan genis arazi parcalarinin, ¢ok kisinin kullanmimina sunmak ve gelecek kugaklara aktarilmak
amaciyla organize edilmesi diisiincesine dayanmaktadir,

ABSTRACT.- Marmaris National Park covering 33.626 hectar area encircles the town of Marma-
ris, Mugla, southwestern Turkey.

Rock units in the park area are Paleozoic schists, quartzite, marble, Mesozoic limestone, claystones,
members of ophiolitic suite, Tertiary plutonic rocks and Quarternary alluvions.

Geological and geochemical studies carried out in the National park area showed that variations
in the mineralogical and chemical compositions of the rocks and generated soils have direct relati-
ons with the habitat .

Fractured and Ca, K, Al and Fe rich limonite bearing limestones in the park provide suitable envi-
ronment for the plants development. Phospate rich (75-85 % three calcium phospate) soils produ-
ced from the karstic limestones have an important place in the plants life. Fractured and brecciated
claystones, bearing microfossils, calcite veinlets and iron hidroxside minerals and being rich in Al,
K, Ca and Fe provide suitable enviroment for the biological life. Because of it’s chromite contents
dunite areas in the park have rather poor plant developments. On the other hand harzburgite areas
having different mineralogical composition those than of dunite areas have relatively richer plant
population. Radiolarion cherts forming the upper part of the ophiolite suite are rich in Al, K, Ca
and Fe and have rather rich plant populations .

Plutonic rocks are not frequently encountered in the park area. These rocks are the source of hydrot-
hermal solutions, carrying various elements from thousands of meters depth and causing to deve-

lop a different geochemical environment. Because of this, a different biological life develops around
plutonic rocks.
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In Marmaris National Park area, water supply is poor, springs and aquifers are rather limited. Be-
cause of increasing human population piezometric level of groundwater is going lover and lover.

In the park area one can see various morphological features such as eroded faces, karstic depressi-
ons and tombolos.

Marmaris National Park has sea, forest, runnig water,step and city eco systems altogether. Because
of this, the park is rich in biological diversity. It was determined that out of 416 flora kinds known
in the world, 38 of them are present in Turkey.

27.223 hectars of the park area is a forest area consisting of trees like Pinus brutia, Liquidambar
orientalis, Eucalyptus, Pistachio pine, Cupressus sempervirens, Cypres makis.

Recreation area and picturseque landscapes such as Nimara, Bedir, Ke¢i Adalar, Turug, I¢cmeler,
Kumlubiik are situated in the south western part of national park area.

Multidiscipliner studies in the area showed that present natural and cultural sources and eco sys-
tems created a high potential for tourism in the area but increasing numbers of housing and popu-
lation have an adverse affect on this potential.

In reality national parks are the areas which have rich and rare faunas and floras and have not be-
en modified by human interference, contain one or more eco systems and have higher scientific and
estetic values than others. They are to be protected for the benefit of future generations.
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UZAKTAN ALGILAMA OTURUMU
REMOTE SENSION SESSION
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Aktif Fay Sistemlerinde Uzaktan Algilama :
Siirgii Fay Zonu Ornegi
Remote Sensing of Active Fault Systems :
Siirgii Fault Zone As A Case Study

Ayten KOC ve Nuretdin KAYMAKCI

Jeoloji Miihendisligi Boliimii, ODTU, 06531, Ankara (kayten@metu.edu.tr, kaymakci@metu.edu.tr)

OZ.- Tiirkiye sismik olarak diinyadaki en aktif bolgelerden biri olmasi nedeniyle yikic depremlere
ait uzun bir ge¢mise sahiptir. Son 60 yilda, en yikici depremler, Kuzey Anadolu Fay zonu (KAFZ)
ve Anadolu plakasim kita iglerinde gekil degisikligine ugratan fay sistemleri tarafindan olusturul-
mustur. KAFZ ve Dogu Anadolu Fay zonu (DAFZ), Bitlis-Zagros hatti boyunca Arabistan plakasi-
nin yaklasmasi ve arpismastyla olusturdugu baski zonundan Anadolu blogunun batiya dogru kagist
boyunca geligen iki transform faydir.

Bu calismanin temel ilgi konusu Giiney Dogu Anadolu’da bulunan ve anlagiimas: zor bir yapiya sa-
hip olan Siirgii Fay zonu’dur. Doguda Goksundan ilerleyerek devam eder ve Celikhan civarinda
DAFZ ile kesisir. Siirgii Fay zonu Malatya havzasinin Giiney sinirin1 kontrol eder ve batiya dogru iki
kola ayrilir.

Siirgii Fay zonu ile ilgili gesiyli uydu goriintiileri ve sayisal yiikseklik modeli kullanilarak yapilan de-
tayli analizler; Siirgii Fay zonunun, basing sirtlari, dogrusal bir hat iizerinde olugsmusg golciikler ve
dogrusal vadilerdeki yer degisiklikleri gibi dogrultu atimhi faylarda ortak olan karakteristik defor-
masyon yapilar1 gosterdigini ortaya koymustur. Akarsularda ve dogrusal sirtlarda goriilen yer degi-
siklikleri Siirgii Fayina ait Kuvaterner siiresince minimum atimin 2 km’den daha fazla oldugunu gos-
termistir.

ABSTRACT.- Turkey is one of the most seismically active region in the world and has a long his-
tory of devastating earthquakes. During the past 60 years, the most destructive earthquakes have be-
en produced by the North Anatolian Fault zone (NAFZ) and other fault systems that deform the Ana-
tolian Block internally. The NAFZ and East Anatolian fault zone (EAFZ) are the two transforms
along which the Anatolian Block is escaping westwards from the zone of high strain rate exerted by
the collision and further convergence of the Arabian Plate along the Bitlis-Zagros Suture (BZSZ).

The Siirgii Fault zone which is the main concern of this presentation is an enigmatic structure loca-
ted in SE Anatolia. It extends from Goksun in the east and around Celikhan it intersects with the
EAFZ. It controls the southern margin of the Malatya basin and bifurcates into two branches to the
west.

Detailed analysis along the fault using various satellite images and digital elevation models reve-
aled that the Siirgii Fault zone displays characteristic deformation patterns common to strike-slip fa-
ults, such as pressure ridges, sag ponds, and displaced linear valleys. Displaced streams and linear
ridges indicated that the minimum off-set of the fault during the Quaternary is more than 2 km.
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Cografi Bilgi Sistemlerinin Kati Atik Deponi Sahasi
Yer Secimi Icin Kullanilmasi : Ankara Ornegi
Landfill Site Selection By Using Geographic Information Systems :
Ankara As A Case Study

Basak SENER, Vedat DOYURAN ve M. Liitfi SUZEN
Jeoloji Mithendisligi Boliimii, Orta Dogu Teknik Universitesi, 06531- Ankara,
(e112210@metu.edu.tr, vedat@metu.edu.tr, suzen@metu.edu.tr)

OZ.- Giiniimiizde 6zellikle biiytik kentlerde, ¢ogalan niifusa ve tiiketime bagli olarak artan kati atik-
lar; bu atiklarin gevreyi ve insan saghigini minimum derecede etkiliyecek sekilde etkisiz hale getiril-
mesi veya uygun alanlarda depolanmas: giin gegtikge artan ¢evresel problemlerden biridir. Gittikge
azalan tarim alanlari, giin gegtikge artan yol, enerji hatlari, gittikge biiyiiyen yerlesim alanlart, gevre
ile uyumlu yasam konusundaki hassasiyetlerin artmasu, kat atiklarin depolanmasi i¢in uygun alanla-
rin se¢iminde yeni zorluklart ve problemleri birlikte getirmektedir. Cografi Bilgi Sistemleri, bu ve
benzeri alansal ve ozniteliksel verilere, cok olgtitlii karar analizlerinin uygulanabilecegi yiiksek has-
sasiyet, dogruluk ve giivenililirlige sahip bir ortamdur.

Bu ¢alismada, Ankara’nin giineybatisindaki bir alan i¢in Cografi Bilgi Sistemleri ve Cok Olgiitlii Ka-
rar Analizi kullanilarak katr atik deponi sahalari icin uygun alanlar segilmistir. Topografya, yerlesim
alanlan, karayolu, demiryolu, hava alani, sulak alan, altyapi sistemi, egim, litoloji, arazi kullanimu,
tagkin alani, akifer ve yiizey suyu olmak iizere onalt: veri katmani dikkate alinmus, her katman kendi
iginde siniflandirlmig ve bu katmanlara agirlik degerleri verilmek suretiyle Cok Olgiitlii Karar Anali-
zi metodlarindan biri olan Analitik Hiyerarsi Islemi Cografi Bilgi Sistemleri ortaminda uygulanmis-
tir.

Yapilan analizler sonucunda elde edilen uygun kati atik deponi sahalari saha galigsmalari ile kontrol
edilmis ve aday sahalarin belirlenen kriterlere uygun oldugu goriilmiistiir.

Anahtar kelimeler: Kati ank deponi sahast, yer secimi, CBS, ¢cok olciitlii karar analizi

ABSTRACT.- The increasing population and consumption causes a rise in solid waste recently, par-
ticularly in populated cities. Minimizing the harmful effects to the environment and public health or
disposing the solid waste in safe areas has become one of the most important and fatal problems of
megacities. The decrease in agricultural areas, increase in highways, railways and infrastructures,
the sensitivity to the environment and also growing cities bring new difficulties and problems. Ge-
ographic Information Systems is an environment which provides high sensitivity, reliability and ea-
se to these kinds of spatial data and it is possible to apply Multicriteria Decision Analysis.

In this study, candidate sites for an appropriate landfill area in the vicinity of Ankara are determi-
ned by using the integration of Geographic Information Systems and Multicriteria Decision Analy-
sis. For this purpose, sixteen input map layers including topography, settlements (urban centers and
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villages), roads (Highway E90 and village roads), railways, airport, wetlands, infrastructures (pipe-
lines and power lines), slope, geology, land use, floodplains, aquifers and surface water are prepa-
red, each layer is classified and weights are given to each layer. This is implemented by Analytic
Hierarchy Process in GIS environment which is one of the methods of Multicriteria Decision Analy-
Sis.

From these analyses, a number of candidate sites are determined and field checks are made to con-
firm that the candidate sites agree well with the selected criteria.

Key words: Landfill, site selection, GIS, multicriteria decision analysis
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Uzaktan Algilama Yontemleriyle Kuzeybati Anadolu’da Alterasyon
Minerallerinin Haritalanmasi ve Alterasyonlar1 Kontrol Eden
Yapisal Etmenler
Mapping Alteration Minerals In Western Anatolia By Remote Sensing And
Structural Features That Control These Alterations

Nuretdin KAYMAKCT', Mehmet Liitfi SUZEN-, ilkay KUSCU",
Vedat TOPRAK: ve Fikri ZORTUL

“Jeoloji Miihendisligi Boliimii, ODTU, 06531-Ankara (kaymakci@metu.edu.tr, suzen@metu.edu.tr, toprak@metu.edu.tr)
“Nigde Universitesi, Aksaray Miih.Fak., Jeoloji Miihendisligi Boliimii, Aksaray ( ilkaykuscu@superonline.com, )
"ESAN Eczacibagi Endiistrivel Hammaddeler San. ve Tic. A.S.

0z.- Kuzeybati Anadolu’da degisik cevherlenme tipine bagli olarak gelismis cok yaygin kaolen,
aliinit, dikit, pirofillit, silika, ve demiroksit olusumlart meveuttur. Bu ¢alismada bu mineraller Land-
sat TM ve ASTER goriintiileri araciliryla haritalanmaya galistimistir. Buna ek olarak, uydu goriintii
analizleri ve arazi verileri ile alterasyonu kontrol eden ana yapilarin tipi, geometrisi ve kimenatigi or-
taya konulmaya caligilmustir.

Mineralleri haritalamak icin ilk énce mevcut spekral kiitiiphaneler kullanilmis daha sonra araziden
toplanan Orneklerin kendi spektral grafikleri kullanilmigtir. Bu grafiklerden tiiretilen 6zellikler ana-
lizlerin kesinlestirilmesinde kullanimugtir. Kullanilan metodlar arasindan band oranlamasi ve Crosta
teknigi en bagarili neticeleri vermislerdir. Yapilan analizlerin sonucunda Landsat TM goriintiilerinin
demiroksitlerin haritalanmasinda ASTER’e gore daha basarili oldugu, ASTER gériintiilerinin ise ka-
olin, aliinit gibi kil gurubu alterasyon minerallerinin haritalanmasinda yiizde yiiz’e varan oranlarda
bagarili oldugu goriilmiistiir. Bolgesel yapisal analizler ve fay kinematigi analizleri bolgede iki fark-
It yonde mineralce zengin sivilarin icinden tagindifr mod-1 tipi ¢atlak gelisimine sahne oldugunu gos-
termistir. [k yapisal faz yaklagik K-G sikismaya bagli genisleme catlaklar, ikinci faz ise yaklagik
olarak K70B yonlii bir sikismaya bagl genisleme ¢atlak sisteminin gelisimine neden olmustur.

ABSTRACT.- In Western Anatolia based on different mineralization types, vast areas of kaolinite,
alunite, dickite, pyrophyllite, silica and ironoxide are present. In this study these minerals are map-
ped by Landsat TM and ASTER images. Additionally with image enhancement and field data, the
lype, geometry and kinematics of main structures that control the alteration is resolved.

In order to map the minerals firstly the spectral libraries are used, later the laboratory spectra of fi-
eld samples are utilized in the analyses. The decision rules in refining the analyses were extracted
from these spectral reflectance graphs. Among various used enhancements band ratioing and Cros-
ta techniques are the most successful ones. Regarding the results of the analyses it is Sfound that en-
hancements carried out with Landsat TM images are more successful relative to ASTER images.
Whereas ASTER images are found to be more accurate in mapping the clay group minerals such as
Alunite or Kaolinite rather than Landsat TM images.
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The regional structural analyses and fault kinematics analyses reveal that there exists Mode-1 type
fracture development in two different directions which act like transporting pathways for mineral
rich fluids. The first deformation phase resulted in extension fractures under N-S compression and
the second deformation phase resulted extension fractures due to compression oriented N7OW..

205



58. Tiirkiye Jeoloji Kurultayi 11 - 17 Nisan 2005, MTA Kiiltiir Sitesi, Ankara
38th Geological Congress of Turkey

Alunit ve Kaolen Minerallerinin ASTER Gériintiisii
Yardimiyla Belirlenmesi
Determining Alunite and Kaolinite Minerals with ASTER Data

Bora GURCAY, B. Taner SAN, Engin O. SUMER, Murat KORUYUCU
MTA Genel Miidiirliigii, Dr. Ismail SEYHAN Uzaktan Algilama Merkezi
(tanersan@mta.gov.tr, boragurcay@mta.gov.tr, esumer @mta.gov.tr, koruyucu@mta.gov.tr)

OZ.- ASTER (Advanced Spaceborne Thermal Emission and Reflection Radiometer), icerdigi 14
bant ile goriintirden termal kizilotesine kadar genig bir spektral araligi kapsar. Farkli bant araliklari,
ytizey kayalarmin farklililarinin ortaya ¢ikarilarak haritalanmasinda ve asidik alterasyon alanlarinda
alunit ve kaolen gibi 6nemli minerallerin belirlenmesinde etkili olabilmektedir. Bu ¢alisma, bant
oranlama (BR) teknigi ile Biga (Canakkale) bolgesinde alunit ve kaolen minerallerinin belirlenme-
sini amaglamaktadir. Blgede toplam 19 farkli lokasyonda yapilan yer dogrulamasi ile elde edilen so-
nuglar karsilastirnlmistir. Calisma alan: Miyosen yasli volkanik kayalarda gozlenen altere alanlar
kapsamaktadir. Gériintii analizleri sirasinda segilen ASTER bantlari, atmosfer etkisini azaltmak ama-
cryla bagil reflektans degerleri hasaplanarak kullanilmugtir. BR teknigi ile alunit ve kaolen gibi asidik
alterasyon minerallerinin saptanmasinda sirastyla, 4/5 ve 7/6 oranlart kullanilmustir, Test edilen 19 lo-
kasyonun 11’inde alunit ve 8’inde kaolen mineralleri dogrulukla tespit edilmistir. BR teknigi yapi-
lan alunit mineral tayini kaolen mineraline gore daha iyi sonug verdigi gézlenmektedir. Bu teknik al-
terasyon alanlarinin tespitinde etkili ve hizli bir yéntem olarak kullanilabilir.

ABSTRACT.- ASTER (Advanced Spaceborne Thermal Emission and Reflection Radiometer) covers
a wide spectral region with 14 bands from visible to the thermal infrared. The different band ranges
can be capable of discriminating and mapping surface rocks and predicting pathfinder minerals (i.e.
alunite, kaolinite etc.) on acidic alteration assemblages of potential targets. The aim of this study is
1o discriminate alunite and kaolinite minerals by using band ratioing (BR) technique applied in Bi-
ga (Canakkale) area. The results of 19 locations obtained by ground truths were compared with each
other. During the image processing, in order to reduce atmospheric effects on ASTER bands, digital
numbers of each image channels are converted to relative reflectance. While determining acidic al-
teration minerals such as alunite and kaolinite by using BR technique, 4/5 and 7/6 ratios were used
respectively. 11 of 19 test locations were discriminated as alunite, on the contrary 8 of 19 locations
were designated as kaolinite. It is observed that determining alunite mineral gives better results than
kaolinite by using BR method. It can be used as an effective and quick method for alteration areas.
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Uydu Gériintiilerinden Cizgiselliklerin Belirlenmesi Icin Bir Yaklasim
An Approach for Detection of Lineaments From Satellite Images

Giilcan SARP
Jeodezi ve Cografi Bilgi Teknolojileri, ODTU, 06531, Ankara (gsarp@metu.edu.tr)

OZ.- Uzaktan Algilama yontemleri ile elde edilen uydu goriintiilerinde bulunan ¢izgiselliklerin be-
lirlenmesinde izlenebilecek bir¢cok yontem bulunmaktadir. Yapilan bu ¢aligma ile bilinen bu yontem-
lerin bir araya getirilmesi ile ¢izgisellik analizine yeni bir boyut kazandirilmas: amaglanmigtir. Bu ¢a-
lismada sdzkonusu yontem dort asamadan meydana gelmektedir: (1) Girdi verilerin belirlenmesi ve
bu verilerin analiz islemlerine hazirlanmasidir. (2) Gorlintii izerinde bulunan ¢izgiselliklerin otoma-
tik ya da otomatik olmayan yontemler kullanilarak belirlenmesidir. (3) Belirlenen bu ¢izgisellikle-
rin yardimei veriler kullanilarak test edilmesidir. (4) Cizgiselliklerin analiz edilmesi ve analiz sonu-
cunda elde edilen cizgisel yapilarin jeolojik olarak yorumlanmasidir. Bu yontemin kullanililarak ¢iz-
gisellik analizine 6nemli gelismelerin olabilecegi gosterilmistir.

ABSTRACT.- Several methods exist for extracting lineamens from satellite images. The goal of this
study is to provide a broad aspect for lineament analysis by combining the lineament extraction
techniques. The method proposed in this study consists of four main steps: (1) Defining the input da-
ta to be used and preprocessing operations for these data, (2) extracting the lineaments from satel-
lite images by using interactive visual lineament interpretation techniques or automatic techniques
(3) analysing the extracted lineaments using ancillary data in order to increase the accuracy of the
analysis, (4) analysing the lineaments statistically and interpreating them geologically. It is shown
that a substantial improvement in the lineament analysis can be achieved by using this method.
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Uzaktan Algilama ve Mineral Haritalama
Remote Sensing And Mineral Mapping

Mehmet Liitfi SUZEN", Nuretdin KAYMAKCT, Ilkay KUSCU"
“Jeoloji Miihendisligi Boliimii, ODTU, 06531-Ankara (suzen@metu.edu.tr, kaymakci@metu.edu.tr)
“Nigde Universitesi, Aksaray Miih.Fak., Jeoloji Miihendisligi Boliimii, Aksaray (ilkaykuscu@superonline.com)

OZ.- Uzaktan Algilama sistemleri ile mineral haritalamasi minerallerin imzalari olarak da adlandiri-
lan spektral yansima/sogurma grafikleri araciligtyla yapilir. Her bir uzaktan algilama sistemi (Land-
sat TM ve ETM+, SPOT Image, ASTER, Hyperion vb.) kendine 6zgii belli alansal ve spektral ¢o-
ziiniirliige sahiptir. Diger bir deyisle, her bir sistem degisik alansal ¢oziiniirliik ve bant sayisinda go-
riintii elde edip, bu goriintiiler farkli jeolojik olusumlarin, mineral ve mineral guruplarinin belirlen-
mesinde kullanilirlar. Ornegin, Landsat TM sistemi 30*30 yer ¢oziiniirliigii ve 7 bantta goriintii ala-
rak, tek bir mineral yerine alterasyon ve demir-oksit gibi mineral guruplarinin haritalanmasinda kul-
lanilir. Diger yandan, Advanced Spaceborne Thermal Emission and Reflection (ASTER) ilk 3 ban-
dinda 15*15 metre alansal ¢oziiniirliige sahip olup, daha kiiciik objelerin haritalanmasina ve 14 bant-
ta goriintli almasi sebebiyle pek ¢cok mineral guruplarinin yaninda kismen de olsa tek tek bazi mine-
rallerin haritalanmasina olanak tanimaktadir.

Ote yandan 120 den fazla bandi ile hiperspektral uzaktan algilama havadan/uzaydan neredeyse labo-
ratuvar kosullarinda elde edilen kesintisiz spektrum grafiklerinin elde edilmesine, dolayisiyla mine-
rallerin ¢ok yliksek hassasiyette haritalanabilmesine olanak saglamaktadir. Hatta bir piksel icerisin-
de kayac veya toprakta karigik halde bulunan minerallerin karigim oranlarinin belirlenmesi bile miim-
kiindiir.

Bu sunumda, degisik goriintii ve sistemler icin gelistirilmis goriintii isleme ve zenginlegtirme tek-
nikleri son yillarda Tiirkiye’de yapmis oldugumuz ¢esitli ¢calisma 6rnekleri aracilifiyla 6zetlenecek-
tir. Bu teknikler, minerallerin uzay ve hava goriintiilerinin kullanimi ile spektral olarak haritalanabil-
mesine imkan saglamakta olup bu tip bir haritalama yerden aletsiz olarak miimkiin degildir. Bu uzak-
tan algilama sistemlerinin, arazi gozlemlerine gore en avantajli oldugu alandir.

ABSTRACT.- Remote sensing involves mapping minerals using their reflectance/ absorption featu-
res known as spectral signatures. Each remote sensing system (e.g. Landsat TM and ETM+, SPOT
Image, ASTER, Hyperion etc) has its own spectral and spatial resolutions. In other words each sys-
tem acquires images in different ground resolution and spectral bands in which each of them can be
used to identify and map certain geological entities. For example, Landsat TM has 30*30m of gro-
und resolution and 7 spectral bands and facilitates identification of alteration and iron-oxide mine-
rals groups rather than individual minerals. However, ASTER (Advanced Spaceborne Thermal
Emission and Reflection) has 15%15 meters ground resolution in its first 3 bands and having the abi-
lity to identify smaller objects and has 14 separate bands by some which individual minerals can be
mapped in addition to mineral groups to some extent.

Hyperspectral remote sensing on the other hand, with more than 120 spectral bands provide almost
continuous spectra of minerals that facilitates mapping of minerals with very high accuracy and
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even, in the case of mixed pixels in rocks and soil, relative abundance of minerals within a pixel can
be determined.

In this presentation various image processing techniques pertinent to the image and sensor charac-
teristics will be summarized with the help of various case studies from Turkey that we have perfor-
med over the last few years. Such techniques have very high potential for the spectral mapping of
minerals by using satellite and airborne images that cannot be performed in the field without any
instrumentation and is the main advantage of remote sensing over conventional field surveys.
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Adana Ili I¢in Jeoteknik Veri Tabanh Kent Bilgi Sisteminin
Olusturulmasi
City Information System Forming on Geotechnical Data
Basis for Adana City

Ibrahim COBANOGLU:" , Saziye BOZDAG", Levent ATATANIR" ve Halil KUMSAR"
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OZ.- Bu ¢alisma, iilkemizin 4. biiyiik ili olan Adana igin olusturulmus jeoteknik verileri ve deger-
lendirmeleri igeren kent bilgi sisteminin tanitimini amaglamaktadir. Adana ili yerlesim alani farkl li-
tolojilere sahip 4 birim {izerinde kurulu bulunmaktadir. Bu 4 birim; Handere kili, taraca, kalis ve
alivyondur. Handere kili inceleme alani icerisindeki en yash birim olup CH, MH, CL, ML tiirii kil-
ler ve siltler icermektedir. Taraga ¢okelleri gevsek ve siki tutturulmus olmak tizere 2 ayri dzellik sun-
maktadir. Gevsek tutturulmug taraga, zemin ozelligi gostermekte olup GW, GP zemin grubu ile tem-
sil edilmektedir. Siki tutturulmus taraga ise tek eksenli basma dayanimia gore ¢ok diisiik kaya gru-
bunda yer almaktadir. Yumusak kalis biiyiik cogunlugu CH olan zemin 6zelligi gosterirken sert ka-
lig cok diigiik dayanimli kaya 6zelligi gostermektedir. Aliivyon ¢okelleri en eski yapilasmanin iize-
rinde gelistigi bir birimdir. 1998 Ceyhan depreminde de yapisal hasarlar en fazla bu zemin tiirlerin-
de geligmistir. Yapilan sondajlar, sismik ve rezistivite calismalari ile elde edilen veriler Adana ili
aliivyonlari icerisinde CH ve CL tiirii tagkin ovas ¢okellerinin yaygin oldugunu ortaya koymustur.
Kum boyutu iri taneli malzemelerin yayilimlarinin oldukga yersel olmasi deprem etkisi ile olusabile-
cek sivilasma zararlarinin beklenmeyecegi anlamini tagimaktadir.

Tagima giicii degerlendirmeleri agisindan taraga ve Handere kili problem gistermemektedirler. Kalis
ve aliivyon ¢okelleri ise bu anlamda daha kritik degerler vermektedir. Kaligin heterojen yapisi ve
ikincil sedimantasyon iiriinii olmasi nedeniyle problemler ¢ikaran bir litolojiyi olusturacagr beklen-
mektedir. Sismik ve jeofizik ¢aligmalar ile zemin biiyiitmeleri, hakim titresim periyotlari ve dalga
hizlari ile ilgili yorumlar yapilirken zemin sondajlarindan elde edilen verilerle temel zemin paramet-
releri ve SPT darbe sayilari ile ilgili degerlendirmelerde bulunulmugtur. Zemin biiyiitmelerinin tara-
ca ¢okellerinde 0.22 — 0.90 gibi diisiik degerler aldiklar: buna karsilik kalis birimlerinin 1.35 — 2.20
gibi yliksek degerlere sahip olduklar belirlenmistir.

Bu ¢aligma ile elde edilen veriler gercek koordinat sisteminde hazirlanmig topografik haritalara is-
lenmig ve her nokta i¢in temel jeoteknik bilgileri igeren bir veri tabani olusturulmustur. Bu amagla
Arcview 3.3 programi kullanilmigtir. Sayisal verilerin lineer enterpolasyonla degerlendirilmesi ama-
ciyla da Spatial Analyst 2.0a bilgisayar programindan yararlanilmistir. Verilerin kullanilmasiyla ince-
lenen bolge igin eg SPT-N, e rezistivite, es-zemin biiyiitmesi, es kayma dalgast hizi, es tasima giicii
haritalart olusturulmustur.

ABSTRACT.- The aim of this study is introducing to city information system including results of ge-
otechnical informations and evaluations for Adana, fourth bigest city of Turkey. Adana province ha-
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ve builded on four different lithological units. These four units are Handere clay, terrace, caliche and
alluvium. Handere Formation is the oldest geologic unit in the study area and contains CH, MH, CL,
ML types clays and silts. Terrace units have two different properties as loose and hard. Loose terra-
ce shows a soil characters and its represented by GW and GP types of soils. Hard terrace is situ-
ated in very low strength rock group based on uniaxial compressive strength. Soft caliche has most-
ly CH soil properties while hard caliche shows very low strength rock properties. Alluvium deposits
is the youngest unit where the oldest urbanization developed. Most structural damages in 1998 Cey-
han earthquake was occured in this type of ground. Drilling, seismic and resistivity explorations
shows CH, CL type floodplain deposits are widespread in Adana alluviums. Outcropping of sand si-
ze coarse grain materials are very local thus liquefaction damages occuring due to earthquakes is
unexpected.

Terrace and Handere clay units are not cause a problem according to bearing capacity evaluations.
In contrast, caliche and alluvium deposits gives critical bearing capacity values. Its expected that
caliche is a problematical soil because of its heterogeneous structures and secondary sedimantation
product. Soil drilling datas, fundamental soil parameters and SPT number of blows are evaluated
together with seismic and geophysical studies and soil amplifications, shaking periods and shear
wave velocities interpretations. Its determined that soil amplification in terrace units have low valu-
es as 0.22 — 0.90, but caliche units high values as 1.35 — 2.20.

The datas, obtained from this study, are put on topographical maps that prepared with real coordi-
nate system and a data base with geotechnical informations for all points are made. For this aim,
Arcview 3.3 program is used. Numerical datas are evaluated with linear interpolation by utilizing
Spatial Analyst 2.0a computer program. Using all data, equal SPT-N, equal resistivity, equal soil
amplification, equal shear wave velocity and equal bearing capacity maps are made for investigati-
on area.
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ASTER Verisinden Uretilen Sayisal Yiikseklik Modelinin
Dogruluk Degerlendirmesi

Accuracy Assessment of Digital Elevation Models Produced from
ASTER Data

B.Taner SAN* ve M. Liitfi SUZEN"

" MTA Genel Miidiirliigii, Dr. Ismail SEYHAN Uzaktan Algilama Merkezi, 06520, SogiitiziilAnkara (tanersan@mta.gov.tr)
* Jeoloji Miihendisligi Boliimii, ODTU, 06531, Ankara (suzen@metu.edu.tr)

OZ.- Sayisal Yiikseklik Modellerinin (SAM), uzaktan algilama ¢alismalarinda ¢evresel bir degisken
olarak kullanilmaya baglamasiyla, bu verilerin elde edilmeleri ve uzaktan algilamada tigiincii boyut
olarak kullanilmalari, dogrulugunun irdelenmesi geregini ortaya cikartmistir. ASTER (Advanced
Spaceborne Thermal Emission and Reflection Radiometer) verisi stereo goriintli alma kapasitesine
sahip bir algilayici olup SAM iiretiminde de kullanilmaktadir. Bu ¢aligmanin amaci, ASTER L1A go-
riintiisti kullanilarak, farkli sayida toplanan (30, 45 ve 60) yer kontrol ve diigiim noktalari ile SAM
tiretmek ve daha sonra elde edilen modellerde goriintii fark teknigi kullanilarak dogruluklarmni deger-
lendirmektir. Caligma alani olarak Bolu ve Diizce ovalari arasinda yer alan Asarsuyu havzasi segil-
migtir. Elde edilen sonuglar gostermistir ki, sayisal yiikseklik modellerinde artan yer kontrol nokta
sayis1, modelin dogrulugunu arttirmaktadir. Ancak, 45 ve 60 yer kontrol noktalari sonuglart arasinda
modelin doygunluga ulastig1 ve hassasiyette biiyiik farklar olmadig: gozlemlenmistir.

ABSTRACT.- Digital Elevation Models (DEM) have being used as an environmental parameter or
as a third dimension ancillary variable in remote sensing extensively in the last decade, hence the
production of them and their utilization had forced some studies to assess the accuracies of the
DEMs used. The Advanced Spaceborne Thermal Emission and Reflection Radiometer (ASTER) is
one of the sensor systems capable acquiring stereo images which is used in DEM generation. The
aim of this study is to generate DEM from ASTER LI1A data by collecting different number of gro-
und control points (GCP) (30, 45, and 60) and tie points (TP) using image differencing technique
and to assess its accuracy. The Study area was selected as Asarsuyu catchment area between Bolu
and Diizce plains. The results show that the accuracy of the DEM is increased in coherence by inc-
reasing the number of GCP. However, there is an only slight difference between the result of 45-
GCPs and 60-GCPs as the model starts to be saturated.
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Topografik Parametrelerin Yerbilimleri Calismalarinda
Etkin Kullanimina Yonelik Istatistiksel Degerlendirmeler
Statistical Evaluations on Effective Use of Topographical
Parameters in Earth Sciences Study

Deniz GERCEK
Jeodezi ve Cografi Bilgi Teknolojileri, ODTU, 06531, Ankara (denizger @metu.edu.tr)

OZ.- Fiziksel ¢evrenin bilesenleri cogu zaman dogal peyzaj unsurlarinin, bitkisel ve biyolojik cesit-
liligin olusmasinin temel nedeni olarak gosterilir. Diger taraftan, fiziksel cevrenin de yeryiiziindeki
pek cok olay veya siirecin bir sonucu olarak olustugu ve olugsmakta oldugu bilinen bir gergektir. Do-
layisiyla topografya ile ilgili 6zellikler yerbilimleri ¢aligmalarda gok sik olarak kullanilmaktadur.

Topografyayi tanimlamak i¢in topografik parametrelerden yararlanilmaktadir. Topografik parametre-
lerin en ¢ok bilinenleri ve sik¢a kullanilanlart; yiikseklik, egim ve bakidir. Bu parametreler yiiksek-
lik verisinden elde edilen temel parametreler ve onlarin ¢esitli kombinasyonlarindan olusan diger pa-
rametrelerdir. Yerbilimleri ¢aligmalarinda bu parametrelerin bir veya birkagi sozkonusu fiziksel du-
rum veya olay ile iligkilendirilebildigi gibi, onu anlamak ve agiklamak igin kullanilabilirler.

Sayica ¢ok olan topografik parametrelerin analizlerde kullanilmak iizere se¢imi ve ne sekilde kulla-
nildiklar1 calismanin sonuglari bakimindan oldukga dnemlidir.

Bu calismada, topografik parametreler farkli kaynaklar incelenerek derlenmis ve 16 parametreden
olugan bir liste olusturulmugtur. Topografik parametreleri tiretmek tizere morfolojik agidan cesitlilik
gosteren bir alan secilmistir. Bu 6rnek alan Bolu Asarsuyu Irmagi havzasimin icindeki komsu alt bi-
rimlerden olusmaktadir. Bu alana ait yiikseklik egrileri kullanilarak Sayisal Arazi Modeli olusturul-
mus, ardindan topografik parametreler iiretilmistir.

Bazi topografik parametreler, lizerinde ¢aligilan olay ile yakindan iligkili iken kimileri daha az iligki-
li olabilir ve kimileri hig iligkili olmayabilir. Fakat parametrelerin seciminde her bir parametrenin
olay veya durumla arasindaki iligkinin yaninda, parametrelerin birbirleri ile benzerlikleri ve farklilik-
lar1 da 6nem kazanmaktadir. Bir olay birden ¢ok topografik parametre ile yakindan iligkili goriinebi-
lir, fakat olayla iliskili parametreler cogu zaman kendi aralarinda benzerliklere sahiptirler. Bu du-
rum, olayla iligkili olan bu parametrelerin bir arada agiklayabilecegi ortak baska bir degiskenin ve-
ya degiskenlerin varligini giindeme getirmektedir. Bu yiizden degiskenlerin birbirinden tamamen ba-
gimsizmis gibi diigiiniilmesi yaniltici olabilir.

Calismada elde edilen topografik parametreler veri igerigi ve veri aralig1 agisindan birbirlerinden ol-
dukga farkli 6zellikler gostermektedir. Fakat yapilan analizlerde, aralarinda kayda deger korelasyon-
lara rastlanmustir. 16 parametrenin tiimiiniin birbiri ile korelasyonuna bakildiginda, istatistiksel ola-
rak anlamli korelasyona sahip 20’nin iizerinde ifte rastlanmigtir, bunlarin 5’inde korelasyon katsa-
yis1 0.5 e ¢ok yakin veya 0.5’in iizerindedir.

Parametreler iizerinde gerceklerstirilen faktor analizine gore, veri setindeki tiim varyansin yaklagik
%70’ i ilk 5 bilesenle agiklanabilmektedir. Bazi parametrelerin faktor yiikii dagilimlan benzerlikler
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gosterinken, bazi parametreler igin bu yiiklerin belli faktor veya faktorlerde yogunlastigi goze carp-
maktadir.

Incelenen topografik parametrelerde korelasyonun bulunmasi, veri setinde tekrar eden bilginin var-
li§ina isaret etmektedir. Calismada elde edilen korelasyon matriksi, faktor analizi sonuglari ve bile-
senler matriksi incelendiginde, bazi parametrelerin digerlerine oranla daha belirleyici oldugu anlagil-
mugtir. Bazi parametrelerin ise, konuya dzel kosullar haricinde kullaniminin vazgegilmez olmadigi
saptanmugtir.

Anahtar kelimeler: Topografik Parametreler, Yer Bilimleri, Korelasyon, Faktor Analizi

ABSTRACT.- Components of the physical environment are often the reason for construction of na-
tural landscape, and biological diversity. On the other hand, the construction of physical environ-
ment is an outcome of many phenomenon and phases on the earth is, a Jfact. Therefore, the informa-
tion on topography is widely used in earth science studies.

Topographic parameters are used to define topography. The most common and widely used topog-
raphical parameters are; elevation, slope and aspect. These parameters are the derivatives of eleva-
tion data and their various combinations. One or several of those parameters may be evaluated for
relation with the case or may be used to for understanding and explain it as well.

The selection among numerous topographical parameters for use in the analysis and how they are
used have a great influence on the outcome of the study.

In this study, topographical parameters were gathered from various sources and a list of 16 para-
meters was composed. In order to produce the topographical parameters, a morphologically diver-
gent area was selected. This sample area is composed of neighboring sub-basins in Bolu, Asarsuyu
River catchment. First Digital Terrain Model (DTM) was generated, and then topographical para-
meters were derived.

While some of the topographical parameters are highly related with the case, some may be poorly
related and some may be unrelated. The selection of the parameters for the purpose of the study ba-
sically depends on this information. However, besides the relationship between the parameter and
the event or the statement, the similarities and dissimilarities among the parameters need concern.
A phenomenon may seem to be related with several parameters, but those related parameters often
have similarities. This brings about the existence of a common variable or variables that can be exp-
lained by the selected parameters. As a consequence, considering that the parameters are indepen-
dent may be misleading.

Topographical parameters derived in the study are various in data content and range. However, re-
asonable correlations are observed among them. Examining the intercorrelations of all 16 variab-
les, 20 pairs with statistically significant correlations, 5 of which with correlation coefficient near
0.5 or greater that 0.5 is identified.

According to the Factor Analysis on the parameters, 70% of the total variance can be explained by
the first 5 components. While factor loadings are similar for some parameters, it is observed that
they are concentrated on several factors for some other parameters.
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Subsistence of correlation among parameters, points out the redundant information in the data set.
When the correlation matrix, factor analysis results and the component matrix is examined, some of
the parameters were concluded to be more effectual. And some of the parameters except for some
specific case studies were determined as dispensable.

Key words: Topographical Parameters, Earth Sciences, Correlation, Factor Analysis
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Kati Atik Yonteminde Cografi Bilgi Sisteminin Rolii
Using of Matrix Method On Solid Waste Disposal Site Selection And
Statistical Approachs

Hakan ERSOY ve Remzi DILEK

Karadeniz Teknik Universitesi, Jeoloji Miihendisligi Boliimii, 61080, Trabzon (ersoy@ktu.edu.tr, dilek@ktu.edu.tr)

0z.- Cografi Bilgi Sistemleri (CBS), konuma dayali verilerin toplanmasi, saklanmasi, analizi ve su-
nulmast iglemlerini bir biitiin halde gerceklestirebilen bir bilgi sistemidir (Yomralioglu, 2002). Bu
anlamda veri yonetiminin s6z konusu oldugu uygulamalarda CBS’nin énemli bir yeri vardir. Planla-
ma ve operasyon asamasinda yliksek oranda veri s6z konusu oldugu icin kati atik yonetiminde de
CBS’nin rolii biiyiiktiir. Kati atik yonetiminde uygun ¢Op depolama yeri se¢imi uzun zaman alan bir
uygulamadir. Bu yiizden bu ¢alismada, zamanin optimum sekilde degerlendirilmesi i¢in CBS teknik-
lerinden yararlanilmigtir. Kati atik depolama yeri secimine etkiyen kriterler jeoloji, hidrojeoloji, hid-
roloji, biyolojik gevre, yerlesim durumu, maliyet, arazi kapasitesi, arazi kullanimi, miihendislik ¢a-
ligmalari, ulagim, trafik giivenligi, kamu baskis, gériintii, toz, koku ve glirtiltii seklinde siralanabilir
(Lober, 1995). Diizenli depolama yeri secimine etki eden kriterler diinyanin her yerinde hemen he-
men aynidir. Fakat bu kriterlerin 6nem dereceleri bolgeden bolgeye farkliliklar gésterebilmektedir
(Michael, 1991). Diizenli depolama yeri segiminde uygunluk haritasinin temelini egim haritasi olus-
turmaktadir. Bu nedenle galismada eZimi 20 dereceden yiiksek ve diisiik alanlar belirlenmistir (Lan-
ger, 1995; Leao et all, 2001). Kat1 Atiklarin Kontrolii Yénetmeligi’ne gore depolama alanlarinin yer-
lesim alanlarima uzakligi en az 1000 metre olmalidir. Bu nedenle, CBS ile yerlesim merkezlerinin
gevresinde 1000 metre mesafede yeni tampon (buffer) bolgeler olusturulmustur. Kati atiklarin olus-
turdugu sizint1 sularinin yiizey ve yeralt sularini kirletmesi istenmeyen bir durumdur. Trabzon Ili icin
akarsulara uygulanacak olan tampon alanlar hem ylizey hem de yeralti sularini sizint1 sularindan ko-
ruyacaktir. Bu nedenle akarsulara 100 metrelik tamponlar uygulanmig ve bu bolgelerin disinda kalan
alanlar belirlenmigtir (Leao et all, 2001; www.ipe.gov.au). Dogu Karadeniz Boliimii'niin en 6nemli
cevre problemlerinden biri de heyelanlardir. Trabzon 11 simir1 igerisinde gelismis heyelan bolgeleri
tespit edilmis (Reis, 2003) ve uygun diizenli depolama alanlar1 bu heyelanlarin konumlar: dikkate ali-
narak belirlenmeye ¢alisilmistir (Langer, 95’ten degistirilerek). Depolama alani yeri segiminde mev-
cut ulagim aginin depolama alanina olan uzakligi ekonomik agidan nemli bir kriterdir. Ana veya ta-
li bir yola 1000 metreden uzak bolgelerde inga edilecek olan depolama alanlari ingaat maliyetini art-
tiracaktir (www.ipe.gov.au; www.orange.nsw.gov.au). Bu nedenle CBS uygulamalarinda bu deger
dikkate alinmugtir. Calismanin sonunda uygunluk haritasini elde etmek i¢in olusturulan tiim haritalar,
ArcView CBS yazilimi kullanilarak, konumsal analiz modiilleri yardimiyla ¢akistirilmigtir (overlay).
Ardindan yer segimine etki eden kriterlere verilen sinirlandirmalardan yararlanarak sonugta tek bir
uygunluk haritasi tiretilmistir. Trabzon [l sinirlari icerisinde “uygun alan” 6zelliklerini tagiyan 10 adet
alan belirlenmistir. Buna karsin Trabzon I topraklarinin yaklagik % 90’1 kat1 atiklar icin depolama
alani olabilecek 6zellikler tasimamaktadir. Bunun yani sira bu tiir miihendislik ¢alismalarinda sadece
CBS uygulamalari da yeterli olmayacaktir. CBS ile belirlenen uygun mekanlarda yapilacak olan mii-
hendislik jeolojisi ¢aligmalari ile kesin sonuca varilmalidir. Miihendislik Jeolojisi ¢alismalar1 sonu-
cunda uygun alan niteligindeki toplam 10 adet alternatif sahanin sayisinin daha da azalacag: diistiniil-
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mektedir. Bu nedenle, bu tiir calismalarin bir kag ili kapsayacak sekilde uygulanmasi, alternatif alan
sayisini arttiracaktir.

ABSTRACT.- Geographical Information Systems are information systems gathering, storage and
analysis of spatial data as a whole (Yomralioglu, 2002). For that reason, GIS plays very important
role in data management applications. Because there are a lot of data in planning and operation sta-
ge, GIS applications are very significant in solid waste management. Selection of suitable disposal
site is a very time consuming process in sanitary landfilling. In this study, geographical information
system (GIS) was used in order to optimum assessment of the time. Criteria effecting on solid was-
te disposal site selection are geology, hydrogeology, hydrology, biological environment, settlement
areas, costs, land use compatability, engineering works, transportation, traffic safety, population im-
pact, visual impact, dust and sound effects. These criteria are almost same all over the world (Lo-
ber, 1995). But, weight percents of these criteria are different from region to another region (Micha-
el, 1991). Slope degree map forms the fundamental part of suitability map in site selection. Therefo-
re, the areas with slope degree less than 200 were separated from the areas of more than 200 (Lan-
ger, 1995; Leao et all, 2001). According to Solid Waste Control Laws, the distance between dispo-
sal sites and settlement areas must be more than 1000 meters. For that reason, the new buffer are-
as were created around the settlement centers using GIS. It is undesirable that leachates originated
from solid wastes pollute surface waters and groundwaters. Because buffer areas around the rivers
in Trabzon can protect both surface waters and groundwaters, the 100 meters buffers were applied
around the rivers and the other areas outside the buffer zones were outlined (Leao et all, 2001;
www.ipe.gov.au). One of the most important environmental problems is landslides in the Eastern
Black Sea Region. The landslide areas for disposal were determined in Trabzon (Relis, 2003) and su-
itable areas were investigated considering these landslide areas. Distance between roads and dispo-
sal sites are economically important criterion in site selection. Disposal sites to be constructed far
from 1000 kilometers to main roads increase construction costs ( www.ipe.gov.au; www.oran-
ge.nsw.gov.au). For that reason, this value is considered in GIS applications. Spatial analyses were
carried out considering all criteria and the maps were created using GIS. As a result of the study,
all these maps were overlied with spatial analysis modules using ArcView software to obtain final.
And final suitibilty map was cretated with constraint of site selection criteria. 10 suitable areas we-
re determined in Trabzon City. But 90 percent of Trabzon City land are unsuitable area considering
solid waste disposal selection. But GIS applications are not sufficient in site selection studies. The
engineering geological studies should be carried in suitable areas determined using GIS. As a result
of the engineering geological studies, the number of suitable areas may be decreased. Therefore, if
these type of studies include more than a city, the number of alternative areas will be increased.
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Mapping of Ironoxide-Copper-Gold (10CG) Type Mineral Occurrences
Using Remote Sensing : Hasangelebi-Hekimhan (Malatya) As A Case Study

flkay KUSCU", Nuretdin KAYMAKCI" ve Mehmet Liitfi SUZEN"
¢ Jeoloji Miihendisligi Boliimii, ODTU, 06531-Ankara (ilkaykuscu@superonline.com)
** Jeoloji Mithendisligi Boliimii, Aksaray Miih.Fak., Nigde Universitesi, Aksaray (kaymakci@metu.edu.tr, suzen@metu.edu.ir)

Z.- Malatya dolayt demir-oksit cevherlesmeleri bakimindan Tiirkiye nin 6nde gelen bolgeleri ara-
sinda yer alir. Bu bolgedeki demir-oksit cevherlesmeleri diigiik miktarlarda bakir igermekte olup na-
dir toprak elementlerince zengindir. Cevherlesmelere yan kayaclik eden pliitonik kayagta yaygin bir
skapolitlesme vardur. Tiirkiye’de ¢ok sayida demir-oksit yatag1 bulunmasina kargin bu sistemlerle De-
miroksit-Bakir-Altin (DOBA) cevherlegsmeleri arasindaki iligkileri veya bunlarla DOBA sistemleri-
nin benzerligi ile ilgili aragtirmalar simirhdir. Hasangelebi (Malatya) bolgesindeki demir-oksit cevher-
lesmelerinin yankayag alterasyonu (sodik alterasyon), alterasyon desenleri (skapolit ve fiologopit-
manyetit zonlanmast), alterasyonlar ve cevherlesmelerin uzay-zaman iligkileri, cevherlesmeyle ilgi-
li pliitonik kayaglarin ozellikleri, cevherlesme ve alterasyonlarm fiziko-kimyasal kontrol mekaniz-
malari gibi parametrelerinin galigtimas, bu yataklarin DOBA tipi yataklar1 oldugunu ortaya koymak-
tadir. Bu nedenle, bu tip yataklarin alterasyon ve yankayaglari Landsat ve Advanced Spaceborne
Thermal Emission and Reflection (ASTER) goriintiileri Secenekli Temel Bilegen Analizi, Coklu
Regresyon, Spektral A¢1 Haritalamasi, kros korelasyon haritalama teknikleri kullamlarak haritalan-
mustir. Arazide noktasal olarak alinan numuneler, yapilan haritalarin ok yiiksek dogruluk oranlarina
sahip oldugunu gdstermistir. Ayni oranda bir alanin yerden haritalanmasi i¢in harcanacak zaman ve
biitce gozoniine alindiginda, uzaktan algilama sistemlerinin yakin gelecekte aligilagelmis haritalama
tekniklerinin yerini alacagini ve haritalamanin boyutlarinin formasyon boyutundan mineral boyutuna
inecegini gostermistir.

Anahtar kelimeler: DOBA, Malatya, uzaktan algilama, mineral haritalama

ABSTRACT.- Malatya region is one of the major iron-oxide mineralization regions of Turkey. The
iron-oxides in the region are rich in Rare Earth Elements and have minor quantities of copper asso-
ciated with widesperad scapolitization in the plutonic host rocks. Although, most of the iron-oxide
occurrences in Turkey have been studied in detail, however, the number of studies which aimed at
invetigationg their relationship orsimilarities with the Iron-Oxide-Copper-Gold (I0CG) systems are
very limited. The research on the (sodic) alteration of host rock, alteration pattern (scapolite and
phlogopite - magnetite zonation), time-space relations of alterations and mineralization, properties
of plutonic rocks in relation to mineralization and physico-chemical control mechanisms of the alte-
rations of iron-oxide mineralization near Hasangelebi (Malatya) suggests that these deposits are
10CG type. Therefore, the host rock and alteration minerals in the region have been mapped by
Landsat and ASTER images by using, Selective Principal Component Analysis, Multiple Regression,
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Spectral Angle Mapper, Cross-Correlation Techniques. The results of spot samples collected in the
field have shown that the produced maps appear to be quite accurate. When time and money spent
in order to map this area is considered, it could be predicted that remotely sensed mapping techni-
ques will overtake conventional mapping techniques in the near future and it will increase the reso-
lution of mapping from formation levels into mineral detail.

Key words: IOCG, Malatya, remote sensing, mineral mapping
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Kuzey Anadolu Fay Zonundan Ayrilan Aktif Faylarin Baz1 Uzaktan
Algilama Yontemleri fle Bulunmasi ve Yorumlanmasi (KD i¢ Anadolu)
Integration of Various Remote Sensing Techniques For Detection And
Interpretation of Active Faults Bifurcating From North Anatolian
Fault Zone (NE Central Anatolia)

Bora ROJAY and Nuretdin KAYMAKCI
ODTU Jeoloji Miihendisligi Boliimii, 06531, Ankara (brojay@metu.edu.tr, kaymakci@metu.edu.tr)

OZ.- i¢ Anadolu Bolgesinin kuzeydogusunda, Kuzey Anadolu Fay zonundan (KAFZ) kuzeye biikii-
lerek pek cok deplasman fayi ayrilir. Bunlarin en biiyiik ve penetratif olanlari sirasi ile; Almus Fay zo-
nu, Ezinepazari Fay zonu, Tagova-Merzifon Fay zonudur. Bunlara ek, pek ¢ok degisik ve kisa boyut-
lu faylar da Anadolu Blogunun kuzey kisiminda pargalanmaya ve karmasik blok deformasyonlarina
neden olur. Bu deplasman faylari arasinda yeralan bloklarin dikey eksene gore karmasik genelde sa-
at ibresinin ters yoniinde deformasyon gecirdigi bilinmektedir. Bu deplasman faylar1 deformasyonu
batiya dogru kagan Anadolu blokuna tasir.

Bu deplasman faylari, ikincil faylar ve bu deplasman faylar arasinda yeralan havzalar gesitli uydu
goriintii verileri ve havadan elde edilen veriler kullanilarak haritalanmistir. Fay kamasi havzalarinin
deplasman faylarinin ana faydan ayrildif bolgelerde gelistigi ¢ok nettir. Tasova-Merzifon Fay zonu
ve 1939 Erzincan depreminde yarilan Ezinepazari Fay zonu KAFZ Ana Kolundan gatallanarak ayri-
lir. Lakin, ¢atallandig1 seklinde yorumlanan Almus Fay zonu ise daha ¢ok i¢gdeformasyona yedirilip
KAFZ’na yaklastiginda KAFZ’na baglanacagina giineydogu istikametine yonelerek Almus Baraj go-
lii boyunca KAFZ’na parallel uzanir.

Bu gozlemler bazi faylarin ¢atalanarak KAFZ’na baglandigini, bazilarinin ise “akomodasyon” zonla-
r1 oldugunu gostermektedir.

Anahtar kelimeler: uzaktan algilama, aktiffay, deplasman fayi, Kuzey Anadolu Fay Zonu, blok ro-
tasyonu.

ABSTRACT.- A number of northward convex splay faults bifurcate from North Anatolian Fault zo-
ne (NAFZ) in the northeast central Anatolia. The largest and penetrative of these splays are Almus
Fault zone, Ezinepazart Fault zone, Tasova-Merzifon Fault zone. In addition to these, a number of
diverse and shorter fault segments cause further fragmentation and complex block deformation in
the northern sector of the Anatolian Block. It has already been known that these blocks between the-
se splays have been deforming with a complex dominantly anticlockwise rotation about vertical
axes. These splays transfer strain into the westward escaping Anatolian block.

Various satellite image data sets and airborne data have been utilized in order to map these splays,
the subordinate faults and the basins between them. It is clear that splay fault zones forms fault wed-
ge basins usually in the area of bifurcation from NAFZ Master Strand. The curvilinear Tagova-Mer-
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zifon Fault zone and Ezinepazar: Fault zone —that ruptured during 1939 Erzincan Earthquake- bi-
furcates from NAFZ Master Strand. However, the interpreted bifurcation zone between the Almus
Fault zone and the NAFZ is rather distributed and as the Almus F. ault zone approach to the NAFZ,
it diverts southeast instead of linking to the NAFZ and runs parallel to the NAFZ along Almus Dam
Lake.

This implies that the some of the faults are directly linked via bifurcation, while others are connec-
ted via accommodation zones.

Key words: remote sensing, active fault, splay fault, North Anatolian Fault Zone, block rotation.
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Eskisehir Yerlesim Merkezi Icin Cografi Bilgi Sistemleri Tabanh
Mikrobolgeleme Haritasi
Geographical Information Systems Based Microzonation Map of
Eskisehir Downtown Area

Cagill KOLAT", Vedat DOYURAN, Can AYDAY" ve M. Liitfi SUZEN'
* Jeoloji Miihendisligi Boliimii, ODTU, 06531, Ankara (ckolat@metu.edu.tr, vedat@metu.edu.tr, suzen@metu.edu.tr)
** Uydu ve Uzay Bilimleri Aragtirma Enstitiisii, Anadolu Universitesi, Eskigehir (cayday@anadolu.edu.tr)

OZ.- Bu calismanin amaci, Eskigehir yerlesim merkezinde 23 km? lik bir alanda yerlesime uygun-
luk agisindan jeoteknik mikrobolgeleme haritasinin Cografi Bilgi Sistemleri tabanli Cok Olgiitlii Ka-
rar Analizi kullanilarak hazirlanmasidir.

Bu haritanin hazirlanmasinda egim, sel, zemin tiirii, yeralt: su seviyesi, zemin gigme potansiyeli ve
stvilasma potansiyeli katmanlar1 kullanilmigtir. Caligma alaninin egim ve sel katmanlari, topografik
haritanin sayisallastiriimasi sonucu elde edilen Sayisal Yiikseklik Modeli kullanilarak iiretilirken, ye-
ralti su seviyesi, zemin sisme potansiyeli ve sivilagma potansiyeli katmanlari ile zemin tiiri katman
sondaj ve laboratuvar verilerinin degerlendirilmesiyle tiretilmistir.

Jeoteknik mikrobolgeleme haritast iiretilirken, her katmana birer agirlik degeri verilmis ve icindeki
siniflar da kendi aralarinda derecelendirilmistir. Bu agirlik ve derecelendirme degerleri verilirken Ba-
sit Agirhikli Toplama ve Analitik Hiyerarsi Islemi (AHI) yontemleri kullanilmugtir. Bu yontemlerin
sonucu olarak caligma alanimin iki jeoteknik mikro bélgeleme haritasi tiretilmistir, Inceleme alaninda
yerlesime uygunluk yoniinden (1) Yerlesime uygun alanlar; (2) Onlemli alanlar; (3) Ayrntili jeotek-
nik etiit gerektiren alanlar olmak iizere ii¢ bolge belirlenmistir. S6z konusu yontemler kullanilarak
hazirlanan haritalarin birbirleriyle uyumlu oldugu saptanmigtir. AHI yontemi kullanilarak iiretilen je-
oteknik mikrobdlgeleme haritast, caligma alaninin nihai mikro bolgeleme haritas olarak Onerilmisgtir.

Anahtar kelimeler: Jeoteknik Mikrobolgeleme Haritasi, Cografi Bilgi Sistemleri, Cok Olciitlii Ka-
rar Analizi, Analitik Hiyerarsi Islemi, Eskisehir.

ABSTRACT.- The purpose of this study is to prepare a geotechnical microzonation map regarding
the suitability of the residential areas in the study area of 23 km? in Eskisehir downtown, using Ge-
ographical Information Systems based Multicriteria Decision Analysis.

The slope, flood susceptibility, soil, depth to groundwater table, swelling potential and liquefaction
potential layers are used in the analysis for obtaining the microzonation map. The slope and flood
susceptibility layers are prepared using the Digital Elevation Model of the study area which has ob-
tained from the topographical maps, while the depth to groundwater table, swelling potential, liqu-
efaction potential and soil layers are prepared by evaluating the borehole data and laboratory re-
sults.
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For obtaining the geotechnical microzonation map, the weight and rank values are assigned to the
layers and the classes of each layer respectively. The assignment of the weight ahd rank values are
performed by applying Simple Additive Weighting (SAW) and Analytical Hierarchical Process
(AHP) methods. Two geotechnical microzonation maps are obtained as outputs of these methods.
The study area is categorized into three different zones regarding the foundation suitability of resi-
dential areas as: (1) Areas suitable for settlement; (2) Provisional settlement areas; (3) Areas requ-
iring detailed geotechnical investigations. The maps prepared using SAW and AHP methods are fo-
und to be consistent with each other. The geotechnical microzonation map prepared using AHP met-
hod is recommended as the final map of the study area.

Key words: Geotechnical Microzonation Map, Geographical Information Systems, Multicriteria De-
cision Analysis, Analytical Hierarchical Process, Eskigehir.
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Nigde Yoresi Bazaltlarin Petrografik Ve Kimyasal Ozelliklerinin
Agrega Olarak Kullanimlarina Etkisi
Influence Of Petrographical And Chemucal Characterisics
On Using As Aggregate Of Basalts From Nigde

Mustafa KORKANC" ve Atiye TUGRUL"

" Nigde Universitesi, Miihendislik-Mimarlik Fakiiltesi, Jeoloji Miihendisligi Boliimii-Nigde (mkorkanc @nigde.edu.tr)
" Istanbul Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii-Avcilar/istanbul (tugrul @istanbul.edu.tr)

0z.- Kayaglarin petrografik ve kimyasal dzellikler, bir¢ok alanda oldugu gibi agrega olarak kulla-
nilabilirliklerini de 6nemli oranda etkilemektedir, Bazalt agregalar {izerinde yapilan bu galigmada,
bu tiir kayaglarin bilesim ve dokularinin, fiziksel ve mekanik ozelliklerinin yanisira, beton agregasi
olarak kullanilmalar1 durumunda olugabilecek alkali-agrega reaksiyonuna etkileri incelenmistir.
Aragtirmalar igin Nigde dolayinda yiizeylenen bazaltlar se¢ilmistir. Bu bazaltlar, Alt Kuvaterner yas-
li Melendiz volkanitleri ile Kuvaterner yagh Karatag volkanitleri ve Igredag bazaltlarina ait olup, bi-
lesim ve dokularina gore 11 fasiyese ayrilarak incelenmistir. Bazaltlarin 6ncelikle petrografik ve
kimyasal 6zellikleri belirlenmistir. Hazirlanan incekesitler iizerinde yapilan inceleme, dl¢iim ve mo-
dal analizler ile bazaltlarin; mineralojik bilesim, doku, bosluk ve kristal boyutlari, tane-matriks oran-
lari ve ikincil mineral igerikleri belirlenmistir. Yapilan inceleme ve deneylerden elde verilere gore,
incelenen Srnekler arasinda asit-ortag karakterli olanlar ile matriksi volkan camindan oluganlar, po-
tansiyel olarak yavas reaktif agrega ozelligindedir. Ayrica, bazaltlara ait tane-matriks orani ile stan-
dart agrega deney verilerinin ortalama degerleri kullanilarak basit regresyon analizleri yapilmigtir. Bu
analizler sonucunda, bazaltlardaki Tane-Matriks Orani ile bu kayag agregalarinin, fiziksel ve meka-
nik ozellikleri arasinda istatistiksel olarak anlaml iligkiler saptanmustir.

Anahtar kelimeler: Bazalt, Petrografik izellikler, Tane-matriks orani, Agrega, Nigde.

ABSTRACT.- Petrographical and chemical characteristics of rocks have important effect on their
usability as aggregate for various purposes. In this study that performed on basalt aggregates, the
influence of composition and texture of these types of rock on their physical and mechanical, and al-
so in the event of using as concrete aggregate, their effect on alkali-aggregate reaction were inves-
tigated. Early Quaternary Melendiz Volcanites, Quaternary Karatags Volcanites and Igredag basalts
were selected around the Nigde Region, and the experimental studies were conducted on these rocks.
The samples were collected as being representative of eleven different basalts type. The petrograp-
hical and chemical compositions of the basalts were firstly determined. Mineralogical composition,
texture, pore and crystal sizes, grain-matrix ratio and secondary mineral contents of the basalts we-
re determined by thin section studies under optical microscope. According to experimental and pet-
rographical studies, the samples, having acidic-intermediate character or volcanic glass in their
matrix, are potentially suitable for alkali-aggregate reaction. In addition, simple regression analy-
ses were also carried out by using mean values of grain to matrix ratio of the basalts and the results
of standard aggregate tests. According to the results, statistically significant correlations were found
between grain-matrix ratio and physical and mechanical properties of the basalt aggregates.

Key words: Basalt, Petrographical properties, Grain to matrix ratio, Aggregate, Nigde
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Kirka (Eskisehir) Borat Yatagimin Yoredeki Yiizey ve Yeralt: Sularinin
Bor Icerigine Etkilerinin Zamansal Degigimi
The Temporal Variation of Boron Content In Surface And Groundwater
Sourced From Borate Deposits In The Kirka (Eskisehir) Region

Didem UGURLUOGLU ve Galip YUCE

Osmangazi Universitesi, Jeoloji Miihendisligi Boliimii, Eskigehir (dugurlu@ogu.edu.tr; gyuce@ogu.edu.tr)

OZ.- Caligma alani Eskigehir ilinin yaklagik 42 km giineydogusundaki Seyitgazi ovasi ile yaklagik
70 km giineyindeki Kirka ovasi’m kapsamaktadir. Diinya’nin en biiyiik Na-borat yatag:1 Kirka ovasin-
da yer almaktadir. Bolgede, DS tarafindan insa edilmis olan Catoren ve Kunduzlar barajlarindan Se-
yitgazi ovasina sulama suyu saglanmaktadir. Caligmanin amact, Kirka ovasindaki yiizey sularinin bor
iceriginin zamana bagl olarak degisimini incelemek ve barajlar1 besleyen yiizey sularinin, bu baraj-
lardan sulanan Seyitgazi ovasindaki yeralt: suyunun bor igeri§ine olan etkisini aragtirmaktir. Ayrica,
K&y Hizmetleri Eskigehir Arastirma Enstitiisii tarafindan yiiriitiilen bir proje kapsaminda da farkl: de-
rinliklerden alinan toprak 6rneklerindeki bor diizeyi de incelenmistir. Bor kirlilik diizeyinin izlenme-
si amaciyla, degisik kuruluglar tarafindan farkli zamanlarda yiiriitiilen projeler kapsaminda
(DSI,1971; 1983;1989; 1994; fller Bankasi; 2000, Koy Hizmetleri; 2001, 2002, 2003 Onacak; 1990)
alinan yiizey ve yeralti suyu 6rneklerinde yapilan analiz sonuglar1 derlenmistir. Bu ¢aligmalar kap-
samda 32 noktadan yiizey suyu, 12 noktadan toprak ve 40 adet de sondaj kuyusundan alinan yeralti
suyu 6rneklerinin analiz sonuglari degerlendirilerek, borun zaman igerisindeki degisimleri irdelen-
mistir. Degerlendirmeler sonucunda, yiizey ve yeralti sularindaki bor konsantrasyonunda zaman ige-
risinde artig oldugu goriilmiigtiir. Ozellikle Eti Bor A.S. Kirka Bor Isletme Miidiirliigtinden sonra
akis asagisina dogru yiizey suyunda bor diizeyi artmakta, Seyitgazi ovasi yakinlarinda bor diizeyi ¢ev-
reden gelen bor konsantrasyonu diigiik sularin karigimi nedeni ile azalmaktadir. Yiizey sularindaki bor
derisimlerinin yiiksek olmasimin baslica iki nedeni vardir: a) bolgenin suda kolayca ¢oziinebilen tin-
kal/boraks (sodyum borat) agisindan zengin olmasi ve daha 6nce isletilmis, su an terkedilmig ocak-
larin bulunmasi ve bu ocaklarin yagis sulart ile yikanarak bor’un ¢oziinmesi (dogal artis) b) Eti Bor
A.S. Kirka Bor Isletme Miidiirliigiintin tumba (kati bor atig1) sahalarindan yagislar ile yikanarak ge-
len sulardir. Yeralt: sularinda bor konsantrasyonunun yiiksekligi, akig yukarisindaki bor isletmesin-
den sizan borlu sularin Catoren Barajini besleyen yiizey sularina karigmasi ve baraja yiiksek bor kon-
santrasyonu ile gelen sularla Seyitgazi ovasimn sulanmasi ve bu sularin yeralt: suyuna siiziilmesi so-
nucunda olmaktadir. Toprak drneklerinde ise, topragin 0-30 cm’lik kismina ait bor igeriginin daha de-
rin kisimlara gore yiiksek oldugu belirlenmistir. Ancak, su ve topraklardaki bor artislari, igletmenin
atik sularin drenaji amaci ile yeni tesisler yapmasi ve gerekli onlemleri almas, isletmeden kaynakla-
nan bor kirliligini bilyiik olgtide azaltacaktir.

ABSTRACT.- The study area is located in southern Eskisehir and it includes both Seyitgazi and Kir-
ka plains. The purpose of this study is to examine boron concentration changes in surface waters in
the Kirka region where the World’s largest Na-borate was deposited. In addition, it is also aimed to
search the impacts of boron content on groundwater in the Seyitgazi plain which is irrigated from
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Catdren and Kunduzlar dams replenishing from surface waters having high boron contents. Boron
content of the soil samples, taken from 0-30cm depth, was analyzed by Rural Services Eskisehir Re-
search Institute. In the frame of this study, 32 surface waters, 12 soil samples and 40 groundwater
samples were evaluated which have been monitoring by different institutes (1971; 1983; 1989; DSI,
1994; liler Bankasi; 2000, Koy Hizmetleri; 2001, 2002, 2003, Onacak; 1990). On the basis of obta-
ined results, it can be said that boron content in surface and groundwater increases in time. Especi-
ally, this increment is more remarkable for the surface water that collected after downstream of Eti-
Bor Kirka A.S. However, this high boron concentration in surface waters are diluted by the low bo-
ron contents water towards Seyitgazi plain. There are two mainly reason for high boron content in
surface waters: a) natural origin, i.e. the area is covered by borax (Na-borate) which is more solu-
able in water and old boron open-pits are easy leached by the precipitation that causes high boron
in surface water, b) waste waters from Eti-Bor Kirka A.S. Mining. The reason for high boron in gro-
undwater is probably the boron mining which is located in the catchment area of the Catoren Dam.
Boron is leaching from mining by precipitation and this solution goes to the Catdren Dam with sur-
face flow. The Seyitgazi plain is irrigated from the Catéren and Kunduzlar Dams. Using the high
boron concentrated water of the Catéren Dam for irrigation in the plain causes boron infiltration in
to the groundwater. Thus, boron level of the groundwater becomes higher than allowable limits in
some areas. Boron content of soil samples was also high for the first 30 cm depth from the soil sur-
face, but it is not clear whether it increased in time or not. It is believed that, these high boron con-
tents in water and soil will be diminished and halted by the new waste water pool has been built up
by Eti-Bor A.S.
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Miyosen Volkanizmasma Bagh Halloysit Mineralizasyonu, Kiriklar
(Yenice-Canakkale)
Halloysite Mineralisation Related to Miocene Volcanism, Kiriklar
(Yenice-Canakkale)

Davut LACIN ve Mefail YENIYOL
1.U.Miih. Fak. Jeoloji Miihendisligi Boliimii, 34320, Avcilar, Istanbul (lacindav@istanbul.edu.tr)

OZ.- Kiriklar halloysit yatag:, Yenice flgesi’ne bagh Kiriklar Koyii’niin 1.5 km. giineyinde yer almak-
tadir. Yorenin litolojisini Permiyen yagh kiregtag1 bloklari igeren Alt Triyas yash Karakaya Kar-
masig1’na ait kumtagu, tiif, seyl, konglomera ile Alt Miyosen yash volkanitler ve granitoyid kayaclari
meydana getirir. Volkanojenik istifin ana kayaglar1 andezitik piroklastikler ve andezitik lavlardir.

Halloysit yatag1 andezitik piroklastikler iginde 6zellikle kiregtast bloklarina yakin kesimlerde yer al-
maktadir. Yatagin boyutlar1 K-G y6niinde 75-80 m ve D-B y&niinde ise 120-150 m. arasinda degis-
mekte olup izlenebilen derinligi ortalama 25 m. kadardur. Yatak, giineyde Karakaya karmagigina ait
kayaglar ve rekristalize kiregtasi; dogu kenarda ise kristal tif ve bunun lizerinde yer alan andezitle
sinurhdr.

Yataktaki ana mineral bileseni halloysit mineralidir. Halloysit iginde yer yer farkli boyutlarda ekzotik
kiregtagi bloklarina da rastlanmaktadir. Yatagin {ist kesimlerine ve yanlara dogru gidildikg¢e kaolinit-
lesme, aliinitlesme daha yaygin bir sekilde goriiliir. Halloysitin yani sira aliinit, kaolinit, smektit, il-
lit, klorit, allofan, gibsit, jakopsit, pirokroit, birnessit, hematit, magnetit, gotit ve pirit gibi mineral-
ler de yer almaktadir.

Halloysitlesmenin granitoyitten kaynaklanan hidrotermal ¢dzeltilerin faylar boyunca yiikselerek vol-
kanojenik istifi etkilemesiyle olustugu diisiiniilmektedir. Bunun yaninda volkanitlerin ayrigmasina
onemli miktarda piritlesme de refakat etmigtir. Kiregtaglari ortamin pH’in1 kontrol etmek suretiyle
halloysit olusumuna en onemli katkiy saglamistir.

Anahtar kelimeler : Hidrotermal alterasyon, halloysit, aliinit, gibbsit, allofan.

ABSTRACT.- Kiriklar halloysite deposit is located 1.5 km south of Kiriklar village of the Yenice
town. Llithology of the region is constituted of sandstone, tuff, shale, conglomerate and Permian
limestone blocks belonging to Lower Triassic Karakaya Complex and volcanics and granitoid rocks
of Lower Miocene age. The main rocks of the volcanogenic sequence are andesitic pyroclastics and
lavas.

Halloysite deposit is located in the andesitic pyroclastics, particularly in the zones near to the limes-
tone blocks. The dimensions of deposit change between 75-80 m in north-south direction and 120-
150 m. in east-west direction and its apparent thickness is nearly 25m. The deposit is bordered in the
south by the Karakaya complex and recrystallized limestones and by crystal tuff and the overlying
andesitic lavas in the eastern edge.
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Halloysite mineral is the main mineral within the deposit. Exotic limestone blocks of various sizes
are found within the deposit. Kaolinitization and alunitization are more commonly observed towards
the upper part and the edges of the deposit.

~In addition to halloysite, alunite, kaolinite, smectite, illite, chlorite, allophane, gibbsite, jacobsite,
pyrocroite, byrnessite, hematite, magnetite, geothite, and pyrite minerals are also present within the
deposit.

It is considered that halloysite mineralisation was formed by rise of hydrothermal fluids of grani-
toidic origin through the faults and interaction of them with the tuffs. Pyrite formation also accom-
panied the alteration of volcanic rocks,. Limestones, on the other hand, played the most important
role in formation of the halloysite deposit by controlling the pH of the environment.

Key words: Hydrothermal alteration, halloysite, alunite, gibbsite, allophane.
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Miyosen Yash Gol Karbonatlar: Jeolojisi, Petrografisi, Jeokimyasal ve
Teknolojik Ozellikleri (Giiney Ilcesinin Batisi-Denizli)
Geological, Geochemical And Technological Features of

Lacustrine Limestones in West of Giiney (Denizli)

Esref ATABEY", M. Cemal GONCUOGLU*, Tamer TOPAL" ve Cengiz ALPTEKIN"
*TMMOB Jeoloji Miihendisleri Odast, Bilimsel ve Teknik Kurul Uyesi, Ankara (esrefatabey@yahoo.com)

*ODTU Jeoloji Miihendisligi Boliimii, Ankara (mcgoncu@metu.edu.tr)
“*Saltak Cd. 29/5, Denizli

OZ.- Denizli ili Giiney ilgesi batisinda Miyosen yaglt golsel kiregtaslan yiizeylemektedir. Golsel ki-
regtaglar altinda aliivyon yelpazesi ortaminda ¢okelmis olan kumtagi, camurtagi istifi yer alir. Kum-
tas1 ve camurtagi istifi izerine gelen kiregtag istifi; 15-20 m.arasi kalin tabakali kiregtasi, 2-7 m. ara-
s1 ince-orta tabakal kirectasi ve en istte ise 10-15 m. arasi ¢ok kalin tabakali ve yer yer masif kireg-
tas1 diizeyinden olusmaktadir. Kiregtaslar gri, bej ve beyaz renkli, kismen bosluklu yapida olup, bu
bosluklarin biiyiik bir kismi kalsitle doldurulmustur. Mikroskopik olarak kire¢ camurtast ve mikros-
parit dokusu gostermektedir. Teknolojik 6zellikleri desteklemek amaciyla yapilan ana oksit analizle-
rinde; % 0.8-1.7 SiO,, % 0. 3 ALO,, % 0. 1-0.2 Fe,0,, % 0.5-0.9 MgO, % 52-55 CaO saptanmus, iz

273 273
ve ¢ok ayrintih NTE analizlerinde ise afir metallerin (Hg, Ni, Cr, Pb, As, Cd, Cu, Mo, Zn, Sb, Se,
Sc) ve radyoaktif elementlerin ¢ok diisiik oranda temsil edildigi gézlenmistir.

Kiregtasi, kire¢ camurtasi dokusu dzelliginden dolayi iyi plaka vermekte, kenar ve koseleri dagiima
gdstermemekte, erime bosluklar: diginda diizgiin kesilme yiizeyli ve parlatilabilir &zellikli olup “Ke-
silip Parlatilabilecek Sert Tag” simfina girmektedir. Silika igerigi %0.8 ila %1.5 arasinda, birim ha-
cim agirlik ortalamasi 24.73 kN/m?® agirlik¢a su emme ortalamast % 1.54 etkili gozeneklilik-porozite

ortalamast % 5, kuru basing mukavemeti ortalamasi 85.8 Mpa, don kaybi ortalamasi % 0.05, stirtiinme-
den kaynaklanan aginmaya direnci ortalamasi 0.74 cm/50 cm? olup, paslanma ortaya cikmamaktadir.

Fiziksel, petrografik, jeokimyasal ve teknolojik parametreler dikkate alindiinda, kiregtagi istifinin en
iist seviyesindeki 10-15 aras1 kalinhigindaki, ¢ok kalin tabakali ve masif diizey ekonomik olarak de-
gerlendirilebilecek ozellikler tagimaktadir.

ABSTRACT.- The lacustrine limestones of Miocene outcrop in the west of Giiney town of Denizli.
Fluvial fan, sandstone and mudstone deposits of alluvial fan sequence underlay lacustrine limesto-
nes. Limestone sequence, are underlain by sandstone and mudstone sequence contains between 15-
20 m tick-layered limestone, between 2-7 m thin-medium layered limestone and top between 10-15
m very thick-layered and locally massive limestone horizons. Limestones are grey, beige, white co-
lours, voids which are filled with calcite. Limestones have lime mudstone and microspary texture.
0.8-1.7. %Si0,, 0. 3 %ALO,, 0. 1-0.2 %Fe,0, 0.5-0.9 % MgO, 52-55 %CaO were identified in the

My
analysies of major oxides. Low amount of heavy metals (Hg, Ni, Cr, Pb, As, Cd, Cu, Mo, Zn, Sb, Se,
Sc)and radioactive elements were observed in the analysis of trace and detail NTE.
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Because of micritic matrix the limestone produces well plate with its edges and corners no showing
fragmentation and producing regular cutting surfaces except cavities holes and qualified as ‘cut-shi-
neable compact stone’ show shineable. Its silica content is between 0.8-1.5, average unit weight is
24.73 kN/m’, average water absorption by weight is 1.54, average effective porosity is 5,average dry
uniaxial compressive strength is 85.8 Mpa, average loss frost is 0.05, average abrasion value is 0.74
cm/50 cm? and therefore it has no oxidation.

Taking into considerations physical, petrographical, geochemical and technological parameters,
between 10-15 m of top level of the limestone sequence indicate economically significant character.
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Boliikyazi-Hizan (Bitlis Masifi) Cevresindeki Feldispatca
Zengin Lokogranit ve Aplit Dayklarmm Mineralojik ve
Endiistriyel Ozellikleri
Mineralogical and Industrial Properties of Feldspar-Rich Leucogranites
and Aplite Dykes Around Boliikyazi — Hizan ( Bitlis Massive)

Vural OYAN, ve A. Umit. TOLLUOGLU
Yiiziincii Yil Universitesi Jeoloji Miihendisligi Bliimii 65100 Van ( vuraloyan@yyu.edu.tr, tollu@yyu.edu.tr)

OZ.- Béliikyaz1 — Hizan cevresinde Bitlis Masifinin ¢ekirdek serisine ait amfibolit, paragnays/sist,
metagranitoyidler, migmatitler ve granitik bilesimde agik renkli 16kokratik kayaglar ile masifin tist
birligine ait muskovit/klorit sistler ve mermer/dolomitik mermerler yiizeylenmektedir. metagranito-
idler, her iki kayag grubunu kesen aplit dayklari ve migmatizasyon sonucunda olustugu diisiiniilen
l6kokratik seviyeler, seramik ve cam endiistri kollarinin kulanmug oldugu feldispat minerallerince
(Na-K) zenginlesme gostermektedirler.

Yaklasik 3-4 km?’ lik bir yiizey mostrasina sahip olan lokogranitler Dogruyol koyiiniin 2 km batisin-
da metagranitlerle iliskili olarak geligmislerdir. Alterasyondan fazla etkilenen l6kogranitlerin mine-
ral bilesimini kuvars, plajiyoklaz, ortoklaz ve eser miktarda epidot, muskovit ve sfen mineralleri
olusturmaktadir. Aplit dayklari ¢aligma alaninda sik araliklarla degigen, agik renkli ve altere olarak
gozlenmektedirler. Aplit dayklarinin mineral parajenezini kuvars, alkali feldispat, plajiyoklaz ve eser
miktarda epidot, muskovit, klorit mineralleri olusturmaktadur. Granitik bilesimli l16kokratik kayaglar
ise caligma alaninda gekirdek serisinin yiizeylendigi ¢ok genig bir alanda, 6zellikle amfibolit ve bi-
yotit gnayslarla sik gegisli olarak gozlenmektedirler ve mineral parajenezlerini kuvars, plajiyoklaz,
alkali feldispat ve eser miktarda sfen ve epidot kristalleri olusturmaktadir.

Caligma alanindaki feldispatca zengin kayag gruplarindan en iyi sonuglar veren kayag gruplari aplit
dayklandir. Lokogranitlerin SiO, igeriklerinin yiiksek olusu feldispatlarin ekonomikligi i¢in gerekli

olan alkali miktarlarim diisiirmiigtiir. Ortalama SiO, igerikleri 74-78 arasinda degisen lokogranitlerin
aliimina icerikleri (ALO,) 12.4-15.2 arasinda, toplam alkali oranlari ise (Na,0-K,0) 7-8 arasinda de-
gismektedir. Aplit dayklar 6zellikle K,O oranlarinin yiiksek olusu ile goze garpmaktadirlar. SiO, ige-
rikleri % 75-79 arasinda, toplam alkali oranlar1 (Na,0 + K,0) ise 8-12 arasinda degismektedir ve Ka-
vakdibi koyii civarinda K,O oranm1 9,35 olan aplit dayklarinin varligi saptanmugtir. Granitik bilegimli
16kokratik fazin ise SiO, oran1 72.8, aliimina igerigi ALO, 15,7, toplam alkali degeri 7-9 arasinda de-

gismektedir. Kimyasal analiz sonuglari ve mineralojik bilesimlerine gore feldispat yoniinden endiist-
ride kullamlabilecegi diisiiniilen bu kayag gruplarindan 3 tanesinde pemroll manyetik ayiriciyla renk
verici minerallerden arindirilma iglemi ve bir tanesinde manyetik ayirma ve flotasyon analizleri ya-
pilmig ve daha sonra tuvénan ve konsantre {irlinler iizerinden pigme testleri gergeklestirilmistir.

Pisme testleri tuvonan Ornekler ve konsantre irtinler iizerinde, ikisi aplit dayki (V-93 ve V-59 nolu
ornekler) drnegi biri 16kogranit (V-17 nolu 6rnek) olmak tizere 3 ornek iizerinde gergeklestirilmig ve
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krem-beyaz renk tonlarinda biinyeler elde edilmigtir. Bu 6rneklerden ozellikle V-93 nolu (K,0O oram
9,30 ve Na,O orani 1,89) aplit daykimin tuvénan ve konsantre numunelerinin en iyi sonucu verdigi
gozlenmistir. Flotasyon ve manyetik ayirma islemlerine tabi tutulan lokakratik fazin pisme testi agik
bejimsi renk vermis ve konsantre numunede 11,25 Na,O ve 21,60 AL O, elde edilmesiyle 6rnegin
zenginlesebilecegi, ayrica cam ve seramik sektoriinde kullanilabilecegi saptanmustir.

Bitlis masifinin gekirdek serisinde yapilan bu ¢alisma, masifin feldispatga zengin olabilecegini ve bu
caligmalarin daha genis alanlara yayilmas: ile bu bolgelerde daha genis alanlarda feldispatca zengin
yataklarn bulunabilecegini gostermektedir. 11,25 gibi yiiksek Na,O orani Na-feldispat ve aplit dayk-

larindan elde edilen K-feldispat verileri, her iki feldispat grubu yoniinden de masif de zenginlesme-
lerin oldugunu ve ayrica iilke ve bélge ekonomisi igin dnemli olabilecegini gostermektedir.

ABSTRACT.- Amphibolite, paragneises/ schists, migmatites, metagranitoids and leucogranitic
rocks of the core unit and muscovite / chlorite schists, marbles / dolomitic marbles of the upper unit
of the Bitlis Massive are exposed around the Boliikyazi-Hizan villages. Metagranitoids, leucograni-
tic rocks and aplite dykes which crosscut the upper and core units, are rich in feldspar minerals that
are used in ceramic and glass industry.

Occurrence of leucogranites are related to the metagranites and cover an area of 3-4 km? at 2km
west of the Dogruyol village. Quartz, plagioclase, ortoclase, and a Jfew amount of epidote, muscovi-
te, sphene form the mineralogical assemblage of altered leucogranites. Aplite dykes observed alte-
red and in light colors in the study area, and quartz, plagioclase, alkaline feldspar and trace amo-
unt of epidote, muscovite and chlorite form the mineralogical assemblage of the rocks. Leucocratic
rocks in granitic origin of the core unit are spread out wide areas in the region and they are inter-
calated with amphibolite biotite gneises. Quartz, plagioclase, alkaline Jeldspar and trace amount of
epidote and sphene form the mineralogical assemblage of the rocks.

The richest feldspar bearing rocks of region are aplite dykes. High SiO, content of leucogranites
decrease the alkaline value which is required economically. Average SiO,, AL O, and total alkali-
ne (Na,0-K,0) contents of leucogranites are range from 74-78, 12.4-15.2, 7-8, respectively. High
K,O content is the major characteristic of the aplite dykes, and this ratio reach 9.35 around the Ka-
vakdibi village. Their SiO, % and total alkaline contents range between 75-79, 8-12, respectively.
Si0,, AL,O, and total alkaline contents of the leucocratic rocks in granitic origin are range between
72.8, 15.7 and 7-9, respectively. Pemroll magnetic seperation processes are aplied to 3 rock samp-
les to seperate mafic minerals, both magnetic separation and Slotation processes are applied to one
sample to get the concantre values. Lastly firing tests are aplied to raw and concantre samples.

White and cream colors were obtained from firing tests which are aplied to two aplite dykes (V-93,V-
59) and one leucogranite (V-17). The most favorable results were obtained from raw and concant-
re samples of aplite dyke (V-93). Firing test of the leucocratic rock gave beige color and demonst-
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rated that rock can be used in ceramic and glass industry by getting 11.25 Na,0O and 21.60 Al,O,
from the enriched concantre sample.

This study which was made in the core unit of the Bitlis massive show that the Massive can contain
felspar rich regions. New feldspar deposits can be find by spreading the study into wide areas. High
Na,O ratio ( 11.25) for Na - feldspar and high K- feldspar content in aplite dykes demonsrate that
the massive is rich in both K and Na feldspar minerals which will be important for the economy of
the east Anatolia and Turkey in future.
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Celebili Koyii (Mersin) Dolaymin Stratigrafisi ve Demirkazik
Formasyonunun Malzeme Olarak Degerlendirilmesi
Stratigraphy of The Celebili Village (Mersin) Area And

Material Potential of Demirkazik Formation

Omiir CAM, Cengiz YETIS, Altay ACAR ve ismail DINCER
’
Cukurova Universitesi, Miih.-Mim. Fakiiltesi, Jeoloji Miih. Béliimii, 01330 Balcali-Adana

OZ.- Mersin ili, Merkez ilge, Celebili Koyii yaklagik 3 km giineyinde Tasli tepe dolayinda yer alan
bolgenin stratigrafik dzellikleri incelenerek, belirtilen alanin 1/25000 6lgekli detay jeoloji haritasi ha-
zirlanmug, Demirkazik formasyonunun bolgede otoyol, karayolu, agrega vb. malzeme olarak kullani-
labilirligi degerlendirilmistir.

Yapilan incelemeler sonucunda ¢aligma alaninda baslica 4 adet kaya stratigrafi birimi ayirtlanarak ha-
ritalanmugtir. Bolgede s18 denizel ve platform tipi karbonatlardan olusan Ust Triyas — Jura — Kretase
yagli Demirkazik formasyonu temeli olugturmaktadir. Birim ¢alisma alaninda Mersin merkezine en
yakin olarak baglica Kale tepe, Zeytinli tepe ve Zeytinli tepe giineybatisinda yiizeylemektedir. ince-
leme alani sinirlart igerisinde birim genellikle, ayrismus yiizeyi gri, taze kirik yiizeyi koyu gri, orta —
kalin katmanli, ¢ok sert, saglam, dayanimli, keskin koseli kirikli, yer yer yiizeyi lapyal1, mikritik do-
kulu kiregtasi, dolomitik kiregtasi, dolomit yapilishdir. Bu birim iizerine uyumsuz olarak gelen algli,
mercanly, ekinidli, lamellibrangli, resifal nitelikli kiregtagindan olugan Alt-Orta Miyosen yasl Kara-
isali kirectagt bolgede gozlenen Tersiyer istifin tabanini olusturur. Birim bolgede baglica Tagh Tepe
mevkii, Yassi Tepe, Zeytinli Tepe ve Kale Tepe kuzeyinde genis bir alanda yiizeylemektedir. Kara-
isali formasyonu iizerine yer yer gegisli olarak bozca gri renkli seyl-marndan olugan, Erken Miyo-
sen yash Gliveng formasyonu gelmektedir. Birim ¢aligma alaninda baglica Pinar Alani, Sulusay tepe,
Karakiitiik ve Belen tepe civarlarinda oldukg¢a genig alanda yiizlek vermektedir. Inceleme alaninda-
ki en geng ¢okelimi temsil eden Kuvaterner yagh aliivyon ise tizerine geldigi tiim birimleri agisal
uyumsuzlukla tizerlemektedir.

Bu ¢aligma ile inceleme alaninin stratigrafisi yani sira bolgede yer alan Demirkazik formasyonuna ait
karbonatlarin fiziksel 6zelliklerinden birim hacim agirlik, yogunluk, su emme orani, goriiniir porozi-
te, bosluk orani, doluluk oran1,6zgiil agirlik ve sertlik degerleri; mekanik 6zelliklerden tek eksenli si-
kigma dayanimi ve agrega deneylerinden Los Angeles aginma kaybi, sodyum siilfat, yassilik indeksi
ve soyulma deney sonuglari incelenerek birimin otoyol-karayolu tist yapt malzemesi, agrega, balast
ve dogal yap: tagi olarak kullanilabilirligi degerlendirilmistir. Buna gore fiziksel ve agrega deney so-
nuglan Yollar Fenni Sartnamesinde belirtilen Karayollar: Ust Yap1 Sartname degerlerini sagladigi tes-
pit edilmigtir. Ayrica fiziksel Ozelliklerden 6zgiil agirlik, agirlik¢a su emme ve sodyum siilfat deney
sonuglarimin Dogal Yap: Taglar1 standardina (TS 2513), agrega 6zelliklerinden Los Angeles aginma
kaybi ve fiziksel 6zelliklerden su emme ve sodyum siilfat deney sonuglarinin da Balast Teknik Sart-
namesinde belirtilen degerlere uygunluk gosterdigi belirlenmistir. Buna gore Demirkazik formasyo-
nu karbonatlar1 balast malzemesi olarak kullanilabilecegi gibi, beton yapiminda agrega malzeme ola-
rak kullanilabilecek niteliktedir. Agrega olarak kullanimda Mersin yakininda dogal agrega ocagi bu-
lunmamasi, en yakin agrega ocaklarinin Cakit ¢ay1 yatagi (Adana) ve Goksu nehri (Silifke) olmasi ne-
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deniyle kirmatas olmasina ragmen ocak yerinin Mersine en yakin yiizlek olmasi dolayist ile Taglite-
pe tag ocag1 6nem kazanmaktadir. Ancak, dolomitli kesimlerin agrega olarak kullaniminda dolomit
alkali agrega deneylerinin yapilmas: gerekmektedir.

ABSTRACT.- The detailed geological and stratigraphic features of the region around the Tasl tepe
area, which is located approximately 3 km to the south of the Celebili village of Mersin. Carbona-
tes of the Demirkazik formation were also evaluated in the aspects of aggregates materials of conc-
rete mixing, natural building stones, and motorway and highway constructions.

Four stratigraphical units have been distinguished and mapped in the investigated area. These units,
from bottom to the top are Upper Triassic-Jurassic-Cretaceous aged Demirkazik formation, which
form the base of all units and mainly comprises shallow marine and platform type carbonates, re-
efal character of Burdigaliyen-Langhiyen aged Karaisali limestone, and Early — Middle Miocene
aged for reef character of Giiveng formation. The youngest sediments of the study area are Quater-
nary aged alluvium. Tertiary sequences, including Giiveng and Karaisali formations cover the Up-
per Triassic-Jurassic-Cretaceous rock units with angular uncorformity and the youngest deposits of
the area Quaternary alluviums covers all units with angular unconformity.

Carbonates of the Demirkazik formation were also tested in the laboratory to identify its physical
properties such as unit weight, density, water absorption, porosity, specific weight and hardness. as
well as its uniaxial compressive strength, Los Angeles abrasion test, sodium sulphate soundness,
flatness index and slake durability test to evaluate its material properties. The test results were then
assessed for its availability in the usage of pavement material of motorways and highways, aggre-
gates, ballasting material, and natural building stones. The results are agreeable with the highway
pavement specifications. In addition, its test results of specific weight, water absorption by weight
and sodium sulphate soundness of physical properties are appropriate with the standards of the Na-
tural Building Stones (TS 2513). Los Angeles abrasion results as the test to establish aggregate qu-
ality and water absorption by weight and sodium sulphate soundness test results of physical proper-
ties are consistent with the current Ballasting Materials Technical Specifications. Carbonates of the
Demirkazik formation are thus reasonable to use as ballasting materials and aggregate materials for
concrete. There is no any natural agrega quarry within the closest distance to Mersin whereas the
deposits of Cakit stream (Adana) and Géksu river are current agrega quarries. As a result, the cur-
rent situation indicates that the Tasltepe rock quarry, which is in the closest distance to Mersin, ha-
ve become considerable each day. However, if it is intended to use the dolomitic parts of the quarry,
test requirements for the dolomitic alkali aggregates must be specified.
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VOLKANIZMA-MAGMATIZMA OTURUMU
VOLCANISM-MAGMATISM SESSION
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Cora Maar (Ercnyes Volkanik Kompleksi)
Taban Yayilim Uriinlerinin Tane Boyu Analizi
Granulometric Analysis of The Cora Maar
(Erciyes Volcanic Complex) Base Surge Deposits

Ciineyt ATILLA ve Gonca GENCALIOGLU KUSCU
Nigde Universitesi, Miihendislik-Mimarlik Fakiiltesi, Jeoloji Miihendisligi Boliimii, Nigde
(goncakuscu@superonline.com, catilla06 @yahoo.com)

OZ.- Cora Maar1 (CM), Neojen-Kuvaterner Kapadokya Volkanik Provensi (KVP)’ndeki Erciyes
Volkanik Kompleksi (EVK)’de freatomagmatik aktiviteyle olusan monojenetik volkanlardan birisi-
dir. Bu ¢alisma, CMnin fiziksel volkanolojisi ve petrolojisininin aragtirilmasini konu alan bir TUBI-
TAK projesi kapsaminda CM tefrasinin graniilometrik analiz sonuglarini icermektedir.

CM, KVP’deki 19 polijenetik volkanik sahadan en biiyiigii olan EVK’nin yaklagik 20 km kuzeyba-
tisinda yer almaktadir ve andezitik lavlarin lizerinde geligmistir. CM 1.2 km ¢apindaki dairesel kra-
teri ve krater cevresinde depolanan 40 m kalinliga varan iyi tabakalanmig taban yayilim (base surge)
{irtinlerinden olusan istifi ile maar volkanlarina ¢ok tipik bir drnektir. Taban yayilim iirlinleri ¢ap1 70
cm’e varan skorya bombalart (jiivenil volkanik malzeme), ¢ap: 1.3 m’ye varan litik bloklar, ¢ap: 1.2
cm’e varan yigisim lapilileri, ve kiil-lapili boyutundaki volkanik malzemeden olugmaktadir. Maar ti-
pi volkanlarda gozlenen dune-antidune, kanal yapilari, gokme yapilari gibi karakteristik sedimanter
yapilarin belirgin ornekleri CM tefra istifinde mevcuttur.

CM tefra istifinde 2 farkli lokasyondan kesit alinarak 24 ana fasiyes ve alt fasiyesler ayirt edilmis,
bu fasiyeslerin herbirinden tane boyu analizi igin érnek alinmigtir. CM tefra Urtinleri tutturulmamig
oldugundan dogrudan kuru elek analizine tabi tutulmustur. Ornekler zarar gormemeleri i¢in meka-
nik olarak elenmemislerdir. Toplam 56 6rnek @ = -5 - +4 (32-1/16 mm) aralifin1 kapsayacak sekilde
bir $ araligina sahip elek setiyle elenmistir. Herbir elekte kalan tefra tartilarak agirlik ytizdeleri he-
saplanmugtir. Elek analizi sonucuna gore kiimiilatif egriler ve histogramlar gizilerek mod (Md, ), boy-

lanma (Gw), ve yamukluk (ocq)) parametreleri (Inman, 1952) elde edilmigtir. Bu parametreler kullani-
larak cizilen 6, -Md, diyagraminda akma (Walker, 1971), diisme ve surge (Fisher ve Schmincke,

1984) ¢okelleri ayirt edilebilmektedir. Diyagramlarda CM &rnekleri surge ¢okelleri igin karakteris-
tik genig bir aralifa yayilan Md_degerleriyle iki-modlu (bimodal) bir dagilim gosterirler. Ayrica, bi-
modal CM tefrasi negatiften pozitife dogru bir yamukluga sahiptir.

ABSTRACT.- Cora Maar (CM) is one of the monogenetic volcanoes within the Erciyes Volcanic
Complex (EVC) of Neogene-Quaternary Cappadocian Volcanic Province (CVP) formed as a result
of phreatomagmatic activity. This study concerns the results of granulometric analyses of the CM
tephra investigated as the subject of a TUBITAK project.

CM is located approximately 20 km northwest of the EVC, which is the largest of the 19 polygene-
tic volcanic complexes of the CVP. CM is a typical example of maar volcanoes with a near circular
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crater 1.2 km in diameter, and a well-bedded tephra sequence up to 40 m in thickness. Tephra sequ-
ence consists of juvenile scoria bombs up to 70 cm, lithic clasts up to 1.3 m, accretionary lapilli up
10 1.2 cm in diameter, and ash-lapilli sized volcanic material. Characteristic sedimantery structures
Sor maar deposits such as antidunes, channel structures, and bomb-sags are all present within the
CM tephra. These features can be well observed thanks to a quarry wall cut parallel to transport di-
rection, that is, perpendicular to the crater.

24 major facies and subfacies were identified within CM tephra, and sampled for granulometric
analyses. As CM tephra is not indurated, the samples were dry sieved directly. Sieving was not car-
ried out mechanically to avoid excessive breakage of juvenile clasts. 56 samples were sieved in to-
tal with a set of sieves with mesh size ranging from -5 - +4 (32-1/16 mm). Tephra retained in each
sieve was weighed, and weight percentages were calculated. Based on the grainsize data cumulati-
ve curves and histograms were plotted, and Inman (1952) parameters of median diameter (Md ),

sorting (0,), and skewness (c, ) were obtained. Using these parameters, flow, fall, and surge depo-
sits (Fisher and Schmincke, 1984) can be distinguished on a o, -Md(p diagram (Walker, 1971). CM
samples display a bimodal distribution with a wide range of Md(p values, characteristic for the sur-
ge deposits. Moreover, bimodal CM tephra has a wide range of Md(p values, from negative towards

positive values.
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Ulubey (Ordu) Yoresi Felsik Domlarinin Petrografik ve
Petrokimyasal Ozellikleri
Petrographical And Petrochemical Characteristics
of Ulubey (Ordu) Area Felsic Domes

Irfan TEMIZEL ve Mehmet ARSLAN
Karadeniz Teknik Universitesi, Jeoloji Miihendisligi Béliimii, 61080, Trabzon
(itemizel @ktu.edu.tr, marslan@ktu.edu.tr)

OZ.- Dogu Pontidler eski bir magmatik yay ortamini temsil etmesi bakimindan Liyas déneminden
Eosen sonrasina kadar degisik tektonomagmatik geligimi gosteren magmatik kayaglar ile temsil edil-
mektedir. Tersiyer magmatik kayagclari, son yillarda yapilan ve devam eden caligmalara gore Ku-
zey’de (Trabzon-Tonya) alkalen ve Giiney’de (Giimiishane-Kale ve Ordu-Ikizce) kalkalkalen olmak
izere iki farkli provens olugturmaktadir (Arslan ve dig., 1997; 2000; Temizel ve Arslan, 2002). Do-
gu Pontidler’in bati kisminda yer alan bu galismada, Ulubey felsik domlarinin petrografik ve petro-
kimyasal ozellikleri ortaya konulmustur. Bu felsik volkanitler, yorede daha ¢ok domlar seklinde yii-
zeyleme vermekte olup, Geg Kretase ve Eosen yagh tortullari kesmektedir (Cinar ve dig., 1987). Bu
volkanitlerin yerlesimi, yaklagik K-G ve/veya KD-GB dogrultulu kirik sistemleri ile kontrol edil-
mektedir. inceleme alanindaki tortul kayaclari keserek yerlesen felsik domlar; Giizelyurt tepe, Fin-
dikli tepe, Karatag tepe, Kalburcu tepe, Elekgioglu tepe, Catal tepe ve Isik tepe domlaridir. Yaklagik
16km?’lik bir alanda yayilim gosteren ve yaklasik 280m yiikseklige sahip olan Giizelyurt tepe volka-
nik domu ¢alisma alaninda yeralan domlarin en biiyiigiidiir. Diger domlar ise yaklagik 5-10km?’lik
alan kaplamakta olup, yiikseklikleri ise yaklagtk 100-150m arasinda degigmektedir.

Petrografik olarak, Ulubey felsik domlarin olusturan volkanitler; genel olarak gri-beyaz renkli, az
silislesme, serisitlesme ve hematitlesme gosteren andezit ve trakiandezitlerle temsil edilmektedir.
Bu volkanitler genel olarak mikrolitik, hyalomikrolitik, mikrolitik porfirik, hyalomikrolitik porfirik
daha az oranda ise glomeroporfirik, siizgeg ve akma dokusu gostermektedirler. Felsik volkanitler,
szellikle mikrofenokristaller ve mikrolitler halinde gozlenen plajiyoklas mineralleri ile daha az oran-
da opasitlesmis hornblend, ojit, sanidin, opak mineral ve volkanik camdan olugmaktadir. Bu kayag-
lardaki plajiyoklaslarda gozlenen elek dokusu ve hornblend minerallerinin ¢evresini saran ¢ok ince
ojit mikrolitlerinin olusturdugu reaksiyon dokusu, kayaglarin gelisiminde dengesiz kristallenmeyi
isaret etmektedir.

Incelenen felsik volkanitler, genel olarak yiiksek-K’lu ve kalkalkali karakterlidirler. Ana ve iz ele-
ment degisimleri, kayaglarin gelisiminde hornblend, plajiyoklas, magnetit ve apatit fraksiyonlagma-
sinin etkili olduguna isaret etmektedir. Yiiksek BILE (Sr, K,O, Rb, Ba) ve HNTE (La, Ce) ile diisiik

Nb, Zr, Y ve TiO, igerikleri; bu volkanitlerin gelisiminde fraksiyonel kristallenme + asimilasyon *

magma karigiminin 6nemli bir rol oynadigini ve ana magmalarinin zenginlegmis bir kaynaktan tiire-
digine isaret etmektedir.
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ABSTRACT.- As a paleo-island arc setting, eastern Pontide region is characterized by varying ig-
neous rock types representing different tectonomagmatic regimes from Liassic to post-Eocene times.
Based on recent and current studies, it is suggested that Tertiary age igneous rocks consist of two
different volcanic provinces, alkaline in northern (Trabzon-Tonya areas) and calcalkaline in sout-
hern (Giimiishane-Kale and Ordu—Ikizce areas) zones (Arslan et al., 1997; 2000; Temizel and Ars-
lan, 2002). In this study, petrographical and petrochemical characteristics of the Ulubey area felsic
domes were determined at western edge of eastern Pontides. These Jfelsic volcanic rocks are mainly
as dome structures, and cross-cutt Late Cretaceous and Eocene sedimentary rocks (Cinar et al.,
1987). The emplacement of these volcanic domes has been controlled approximately by N-S and/or
NE-SW directed fractures. Felsic domes cross-cutting sedimentary rocks in the area are Giizelyurt
tepe, Findikli tepe, Karatas tepe, Kalburcu tepe, Elekcioglu tepe, Catal tepe and Isik tepe domes.
Giizelyurt Tepe volcanic dome, volumetrically the largest one, spread out approximately 16 square
km and has 280m height, but the others 5-10 square km and 100-150m height.

Petrographically, the volcanic rocks of Ulubey felsic domes are generally represented by grey-whi-
te coloured andesite and trachyandesite, partly silicified, serisitized and hematized. The rocks show
generally microlitic, hyalomicrolitic, microlitic porphric, hyalomicrolitic porphyric and rarely glo-
meroporphyric, sieve and fluidal textures. The volcanics contain plagioclase as microphenocrysts
and microlites, opaqued hornblende, augite, sanidine, opaques and glass. They exhibit sieve texture
in plagioclase, hornblende mantled by augite microlites all of which suggest disequilibrium crystal-
lization in the evolution of the rocks.

The studied felsic volcanics have generally high-K and calc-alkaline character. Major and trace ele-
ment variations indicate a significant role of hornblende, plagioclase, magnetite and apatite fracti-
onation during the evolution of rocks. High LILE (Sr, K,O, Rb, Ba) and LREE (La, Ce), and low
HFSE (Nb, Zr, Y, TiO,) contents show that fractional crystallization + assimilation + magma mixing
played a significant role in the evolution of the volcanic rocks, and the parental magma derived from
an enriched source.
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Evciler (Kazdag-Canakkale, KB Anadolu) Granitoidinin Petrojenezi ve
Skarn Mineralizasyonu ile Jenetik Tiskisi
Petrogenesis of The Evciler Granitoid ( Kazdag-Canakkale, NW Anatolia)
And Genetic Relations With Skarn Mineralization

Yesim YUCEL OZTURK ve Cahit HELVACI
Dokuz Eyliil Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Béliimii, 35100 Bornova-Izmir/Tiirkiye
(vesim.yucel@deu.edu.tr, cahit.helvaci@deu.edu.tr)

OZ.- Ana skarn yataklar1 dogrudan magmatik aktivite ile iligkilidir ve skarnlarin metal icerikleri ile
buna neden olan plutonlarm bilesimleri arasinda sistematik bir korelasyon mevcuttur. Bu ¢alisma,
kuzeybati Anadolu’da bulunan, Ayazma (Evciler) ve Karakoy lokasyonlarinda saptanan skarn olu-
sumlar1 ve Evciler plutonunun (Kazdag, Canakkale) bilesimi arasindaki benzer korelasyonu iger-
mektedir. Evciler lokasyonunda, eski ¢aglarda igletilmig Cu ve Au madeni bulunmasina karsilik, bu
lokasyon ve gevresinde skarn ve mineralizasyonu ile ilgili herhangi bilimsel bir caligma yapilmamig-
tr. Bununla birlikte, Karakdy lokasyonu vollastonit ocagi olarak isletilmistir. Bu iki lokasyonda, kal-
sik exoskarn (granat-piroksen) ve endoskarn (piroksen-epidot), granitoid ve mermer arasindaki kon-
tak boyunca ortaya ¢ikmaktadir.

Evciler granitik plutonu (1) Kazdag metamorfik kompleksine sokulmus, BGB-DKD dogrultulu uzun
eksene sahip eliptik, kalk-alkalen ve metaluminyumlu bir kiitledir ve yaklagik170 km?’'lik bir bolge-
yi kaplamaktadir; (2) bilesimi kuvars monzonitten granodiyorite degismektedir; (3) temel mineral
bilesimi K-feldspat, plajioklas ve kuvars; ikincil amfibol, biotit ve piroksendir ve aksesuvar mine-
ralleri ise titanit, apatit ve magnetitten olusmaktadir. Birincil magnetit ve titanitin bulunmasi ve ay-
nt zamanda ilmenitin bulunmamasi, plutonun goreceli olarak okside olmus bir magmadan tiiredigi-
ne isaret etmektedir. Cevher igeren Evciler granitoidi, diinyadaki birgok skarn granitoidleri gibi I-ti-
pi, subalkalin, kalk-alkalin ve metaluminyumlu karakter sunmaktadir.

Evciler granitoidinden alinan 6rnekler, Cu- ve Au-igeren granitik sistemlere ait ortalama degerlerle
benzerlik gostermektedir. Ayni zamanda plutona ait iz element degerleri de bu verileri desteklemek-
tedir. Major elementlere gore, Evciler granitoidine ait degerler, Si0,, TiO,, Fe,0,, CaO, MgO, MnO,
K,0, Na,O igeriklerinin, skarn olusturan granitoidlere ait ortalama degerlerle oldukgca benzerlik sun-
dugunu gostermistir. Evciler granitoidi, jeokimyasal karakteristikleri agisindan diinyadaki Cu- ve
Au-skarnlari ile birlikte bulunan plutonlarla benzer 6zelliklere sahiptir. Bu da Evciler yoresinde al-
tin ve bakir igin yeni aragtirma imkénlarini ortaya koymaktadir.

ABSTRACT.- Major skarn deposits are directly related to magmatic activity and there is a systema-
tic correlation between the composition of causative plutons and the metal content of these skarns.
This paper deals with similar correlation between composition of Evciler pluton and skarns of the
Ayazma (Evciler) and Karakdy district in northwestern Anatolia, Kazdag, Turkey. Although there is
an ancient working (Cu and Au mine) in the Evciler district, there has been no scientific study of the-
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se deposits or associated skarn and mineralization. However, the Karakéy district is well known for
its wollastonite mine. In these two localities, both calcic exoskarn (garnet-pyroxene) and endoskarn
(pyroxene-epidote) occur mainly along the contact between granitoid and the marble.

The Evciler pluton has the following features; The Evciler granitic pluton (1) is an elliptical meta-
luminous and calc-alkaline body, which intrudes the Kazdag Metamorphic Complex, with the long
axis trending WSW-ENE, and covers an area of approximetaly 170 km?; (2) can be classified as qu-
artz monzonite to granodiorite (3) phenocryst mineralogy includes major K-feldspar, plagioclase
and quartz; minor amphibole, biotite and pyroxene; and accessory titanite, apatite and magnetite.
The presence of primary titanite and magnetite, combined with the absence of ilmenite, indicates that
these are relatively oxidized magmas. The ore-bearing Evciler granitoid has I-type, subalkaline,
calc-alkaline and metaluminous characteristics like most worldwide skarn granitoids.

Samples from the Evciler granitoid exhibit comparable distributions to average values of the Cu-
and Au-bearing granitic systems. Trace element values of the pluton also support this data. In terms
of major elements, values of representative samples revealed that Si0,, Tio,, Fe, 0, CaO, MgO,
MnO, K,0, and Na,O contents are analogues with the average values of skarn-forming granitoids.
The Evciler granitoid resembles the geochemical characteristics of plutons associated with world-
wide Cu and Au skarns. This suggests new exploration possibilities for copper and gold in the Evci-
ler district.
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Kuzeybat: Tiirkiye’de Jura Oncesi “Karakaya Kompleksi”’ndeki
Volkanik Kayalarin Jeokimyasal Karakterlerinin Karsilagtiriimasi
A Comparative Study of Geochemical Characteristics of Pre-Jurassic
Volcanic Rocks Within The “Karakaya Complex” in NW-Turkey

Kaan SAYIT ve M.Cemal GONCUOGLU
ODTU Jeoloji Miih. Bél., Ankara ( e115792@metu.edu.tr, megoncu@metu.edu.ir)

OZ.- Kuzeybati Anadolu’da intra-Pontid ve [zmir-Ankara Siitur kugaklart arasinda kalan tektonik bi-
rim Sakarya kompozit birligi olarak tanimlanmustir. Bu birligin Jura dncesi temeli Oncel ¢aligmalar-
da topluca “Karakaya kompleksi” olarak adlandirilmusg olan farkl tektonik alt birliklerden olusur. Ka-
ya tiirii 6zellikleri, metamorfizmalari, olustuklar: tektonik ortam ve yaslar1 farkli bu alt birliklerden
bazilart volkanik kayalar icermektedir. Cesitli yorelerdeki 6ncel calismalar ile yazarlarin kugak bo-
yunca Imrahor (Ankara), Hasanoglan (Ankara), Kadirler (Geyve), Havran (Balikesir), Kozak (Bali-
kesir) alanlarinda yiiriittiigii arastirmalarda, yaglar1 paleontolojik yolla saptanmusg volkanitlerin ana,
iz ve nadir toprak elementi kimyasi irdelenmis olup bu magmatizmanin jeolojik evriminin belirlen-
mesi konusunda oncel veriler derlenmistir.

S6z konusu alanlardan saglanan orneklerin petrolojik kargilagtirmasinda “Karakaya kompleksi” i¢in-
deki volkanik kayalarin jeokimyasal olarak; a) okyanus adasi bazalti, b) okyanus ortas sirt bazalti, c)
yay-ard1 basen bazalti 6zellikleri sundugu goriilmektedir. Yiiriitiilen ¢alismanin bu asamasinda sag-
lanan 6n sonug a) volkanizmanin Permiyenin sonunda baslayarak tiim Triyas boyunca etkili oldugu-
nu ve b) “Karakaya Kompleksi” igindeki volkanik kayalarin bu siireg boyunca birden fazla tektonik
ortamda olustugunu ortaya koymaktadir.

ABSTRACT.- The tectonic unit situated between Intra-Pontide and Izmir-Ankara Suture zones in
northwestern Anatolia is described as “Sakarya composite terrane”. The basement of this tectonic
unit, known as the “Karakaya complex ” in the previous studies, comprises different tectonic sub-
units that were amalgamated before the Jurassic time. Some of these units with different lithological
features, type of metamorphism, tectonic setting and ages, constitutes substantial amount of volca-
nic rocks. In addition to data acquired from the previous studies in various regions, the authors stu-
died petrology of these volcanic rocks from Imrahor (Ankara), Hasanoglan (Ankara), Kadirler (Gey-
ve), Ortaoba (Balikesir), Kozak (Balikesir) areas by using major, trace, and rare earth geochemistry.
It is aimed to determine the geological evolution of this volcanism within different tectonic subunits
of the “Sakarya composite terrane”.

The comparison of geochemical data reveals that the dominant types within the Karakaya Complex
are a) within-plate basalts (oceanic island-type), b) mid-oceanic ridge basalts, ¢) back-arc basin ba-
salts. The preliminary results obtained indicates that a) the volcanic activity within the Karakaya
complex continued from latest Permian to Late Triassic and b) was generated in a series of different
tectonic settings.
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Carpismayla Iliskili Orta Miyosen Yash Yamadagi (Dogu Anadolu)
Kalkalkalin Volkanizmasinin Jeokimyasi
Geochemistry of The Middle Miocene Collision-Related Yamadag
(Eastern Anatolia) Calk-Alkaline Volcanics, Turkey

Taner EKICi’, Musa ALPASLAN", Osman PARLAK" ve Ali UCURUM-

*Cumhuriyet University, Department of Geological Engineering, 58140-Sivas, Turkey ( tanere@cumhuriyet.edu.tr)
“Mersin University, Department of Geological Engineering, 33343-Mersin, Turkey
"'Cukurova University, Department of Geological Engineering, 01330-Adana, Turkey

0z.- Dogu Anadolu’daki Yamadag: volkaniklerinden ana, eser element ve K-Ar yas determinasyon-
lar1 yapilmigtir. Yamadag: volkaniklerindeki kayaglar ortag potasyumlu kalkalkalin bazaltik andezit-
ler, andezitler ve dasitlerden olugmaktadir. Petrografik olarak elek dokulu plajiyoklaz, ortopiroksen-
ler tarafindan mantolanmis klinopiroksenler, resorbe olmug ferromagnezyan fazlar ve birbirleriyle
dengede olmayan mineral topluluklari igermektedir. Kalkalkalin karakterdeki Yamadag: volkanitle-
rinin iz element karakteristikleri bu volkanitlerin dalma-batma zonu ve/veya kitasal kabuk tarafindan
kirletilmis volkanitlere benzestigini gostermektedir. K/Ar yas tayinleri Yamadag: volkanitlerinin
12+ 0.5 - 15+0.5 milyon yag araliginda olustugunu gostermektedir. Yamadag: volkanitlerinin jeokim-
yasal karakteristikleri bu volkanitlerin evriminde fraksiyonel kristallenmenin yani sira magma kari-
stm1 ve kabuksal bulagma siireglerinin etkin oldugunu géstermektedir.

ABSTRACT.- Major, trace element and K-Ar age determinations are reported for a suite from the
Yamadag: volcanics in the eastern Anatolia. The exposed rocks mainly consist of medium-potassium
calkalkaline basaltic andesites, andesites and dacites. Petrographical data exhibit the disequilibri-
um mineral textures such as resorption of the ferromagnesian phases, clinopyroxene mantled ortopy-
roxene, and sieve-textured plagioclases. Yamadagi volcanics have a calk-alkaline character, and tra-
ce element characteristics exhibit that the volcanics resemble to subduction zone volcanics and/or
volcanics assimilated by continental crust. K/Ar age determinations display that the Yamadag vol-
canics have been formed at 12+ 0.5 - 15+0.5 Ma time interval. Geochemical characteristics of the-
se volcanics can be attributed to complex petrogenetic processes, including magma mixing and crus-
tal assimilation along with fractional crystallization.
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Tersiyer Planktik Foraminifer Morfolojilerinde
Paleoekolojik Degisimlerin Etkileri
The Effects Of Paleoecological Changes On
Tertiary Foraminifers Morphologies

Tiilay KOKSOY
Istanbul Universitesi Mithendislik Fak. Jeoloji Mithendisligi Boliimii, 34850 Aveilar Istanbul (Tulay @Istanbul. Edu.Tr)

OZ.- Planktik foraminiferler kalkerli mikroorganizmalardir. Derin denizel fasiyesli sedimentler ice-
risinde kavkilari bol olarak bulunmaktadir. Bu calismada, sedimentlerin i¢inde planktik foraminifer
topluluklarinin bollugu, ¢esitliligi, kavki boyut ve dzellikleri gozetilerek Tersiyer’deki paleoekolojik
farkliliklarinin ortaya konmast amaglanmistir.

Planktik foraminiferlerle ilgili yapilan ¢alismalarda ekolojik olarak tiirler iizerinde sicakligin daha et-
kili oldugu belirtilir (B¢ ve dig., 1971). Tiirlerin gelisiminde kavki sekil ve boyutlarindaki degisken-
likte ilgi gekicidir. Kavki boyutunda ve morfolojisinde gittikge genisleme ve biiyiime gibi 6zellikler
gozlenir. Bu sebeple planktik foraminiferlerde Tersiyer’in baslangicindan giiniimiize ii¢ farkli evre-
den soz edilebilir.

I- K/T sinir1- Geg Eosen arasinda planktik foraminiferlerin boyutlart kiigiiktiir,
2- Geg Eosen- Orta Miyosen arasi, planktik foraminiferlerin boyutlar1 bakimindan gegis donemidir,

3- Orta Miyosen- Holosen arasi, planktik foraminiferlerin boyutlarinda irilik ve ¢esitlenmede bolluk
olan bir donem olarak ayirtlanabilir.

Sonug olarak planktik foraminifer bolme ve localarinin sekillerinde ¢Okelme ortaminin 1s1s1, derinli-
gi, tuzlulugu, oksijen, CaCO, pH orani yaninda sicakliklar baslica etken olup, bulunan tiirlerin adap-

tasyonunda ve boyutlarinin biiyiimesinde ekolojik faktdrlerin baginda yeraldig: diisiiniilebilir.

Anahtar kelimeler: Planktik foraminifer, Paleoekoloyi, Tersiyer.
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ABSTRACT.- Planktic Foraminifers are marine calcareous microfossils. Their shells are abundant
in most oceanic sediments. In this work the aim is changes in the test size of planktic foraminiferal
assemblages abundance, diversity and by considering in Tertiary sediments. Previous work has
shown that test size of Planktic Foraminiferal species can be related to ecological factors such tem-
perature (Bé ve dig., 1973). During the developing of species, It is very interesting that their shapes
and test size shows many changes depend on this processes the test size and morphology shows mo-
re and more differences and these cahanges are growing and broadening. Therefore it is said that
there are three different intervals beginning Tertiary.

1- Between K/T boundary and Late Eocene the size of Planktic foraminifers are small,

2- Late Eocene - Midlle Miocene term is a transition period according to size of planktic foramini-

fer

3- Middle Miocene-Holocene intervals can be separated by considering their size, variety and
abundance.

As a result, it can be said that the temperature, depth, salinity, oxygen, carbonate saturation (Ca-
CO,) and pH rate of the sedimentological environment are the main factors effecting the adaptation

and size of these fossils and their lodge shape.

Key words: Planktic foraminifers, Paleoecology, Tertiary.
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Adana Bdolgesine Ait Ge¢ Devoniyen ve En Erken Karbonifer Istifinde
Palinolojik Tamimlamalar, Tiirkiye
Palynological Descriptions of Late Devonian -
Early Carboniferous Sections of Adana Region, Turkey

Mine Sezgiil KAYSERI", Gonca NALCIOGLU" ve Senol CAPKINOGLU"

" Jeoloji miihendisligi Béliimii, Dokuz Eyliil Universitesi, 35100 Bornova- Izmir, Turkey
* Jeoloji mithendisligi Boliimii, Mersin Universitesi, Mersin, Turkey
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0OZ.- Bu calismada, Tu'fanbeyli (Adana)ve Saimbeyli kasabalari arasinda, Dogu Toroslar’in bati bi-
limiinde yer alan Ziyarettepe formasyon’unun alt boliimiine ait bitiimlii seyller palinolojik olarak
caligilmigtir. Bitiimlii geyllerden Turnezyen yash, Punctatisporites minutus-Vallatisporites verruco-
sus palinomorf toplulugu tanimlanmigtir. Bu topluluk, bati Avrupa’nin VI miyospore biyozonu ve
Amazon Havzasi’na (Kuzey Brezilya) ait Al miyospore biyozonu ile kargilagtirlmigtir. Tirkiye’deki
bazi kesitlerden (Adana-Kozan, Mardin ve Hakkari) elde edilen palinolojik bulgular, Polonya’daki
Devoniyen—Karbonifer gegisine ait bulgularla kargilagtirilmistir. Konodont ve brachiopod bulgulan
aynt istiften elde edilen miyospore tanimlamalar ile desteklenmistir ve ayn1 zamanda biyostratigra-
fik konumlari belirlenmistir. Devoniyen-Karbonifer sinirinda Ziyarettepe formasyonunda tanimlanan
bitiimlii seyllerin oksijensiz kosullar altinda olugmus olabilecegi sdylenebilir.

Anahtar kelimeler: Palinoloji, en Erken Karbonifer, Adana (Tufanbeyli)

ABSTRACT.- In this study, bituminous shale in Ziyarettepe formation cropping out on the western
part of the Eastern Taurides between the towns Tufanbeyli (Adana) and Saimbeyli has been palyno-
logically examined. Punctatisporites minutus-Vallatisporites verrucosus palynomorph assemblage
defined from the lower part of the Ziyarettepe formation is the earliest Tournasian in age and can be
correlated with the VI miospore biozone of the western Europe and the Al miospore biozone of Ama-
zon Basin (Northern Brazil). Palynological data of the some sections in Turkey (Adana-Kozan, Mar-
din and Hakkari) are correlated with the palynological data of the Devonian and Carboniferous bo-
undary in the Poland and Amazon Basins. Conodont and brachiopod data from the same subsurfa-
ce section corroborate the miospore age determination as well as the biostratigraphic positioning of
the Late Devonian-Lower Carboniferous boundary. The bituminous shales observed in Devonian-
Carboniferous boundary in Ziyarettepe formation, could have been formed under anoxic condition.

Key words: Palynology, earliest Carboniferous, Adana ( Tufanbeyli).
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Gemlik Korfezi’nin Yiizey Cokellerinin Foraminifer, Ostrakod V]
Mollusk Faunasi, Foraminifer Kavkilarinda Gozlenen Morfolojik
Anomaliler ile Bolgenin Sedimantolojik ve Jeokimyasal Ozellikler
Foraminifer, Ostracod And Mollusc Fauna of The Gulf of Gemlik;
Morphological Anomalies Observed In Foraminifer Tests,
Sedimentological And Geochemical Characteristics of The Region

Engin MERIC', Niyazi AVSAR", Atike NAZIK", Bedri ALPAR’, Baki YOKES™,
Ipek F. BARUT" ve Selma UNLU"

* jstanbul Universitesi, Deniz Bilimleri ve Isletmeciligi Enstitiisii, 34134 Vefa/lstanbul (barutif@istanbul.edu.tr)

* Cukurova Universitesi, Miihendislik-Mimarlik Fakiiltesi, Jeoloji Mithendisligi Béliimii, 01330 BalcaliAdana

** Bogazigi Universitesi, Fen-Edebiyat Fakiiltesi, Molekiiler Biyoloji ve Genetik Béliimii, 34342 Bebek/Istanbul

OZ.- Yapilan aragtirmada, Gemlik korfezi'nden elde edilmis olan 63 giincel ¢okel 6rneginin olduk-
¢a zengin denilebilecek foraminifer, ostrakod ve mollusk topluluguna sahip oldugu anlagiimigtir. Bu-
rada dikkati ceken durum, 62 cins ve 92 tiirden olusan, bir kismi derin denizel yasam ozelligine sa-
hip foraminifer; 26 cins ile 32 tiir ostrakod; 51 cins ve 58 tiir mollusk belirlenmesidir. Bagta 47 no’lu
srnek olmak iizere 48 ve 66 no’lu drneklerde ok zengin denilebilecek tipik Akdeniz foraminifer ve
mollusk toplulugunun gozlenmesi dikkat gekicidir.

Aragtirma, 2004 yili yaz aylarinda Gemlik korfezi'nin farkli nokta ve derinliklerinden “Grab-Samp-
ler” yontemi ile alinan 63 giincel ¢okel drnegi iizerinde yiiriitiilmiistiir. Bunlardan 62’sinde forami-
nifer, 34’iinde ostrakod ve 8’inde mollusk bulunmugtur. Amag, bu bolgedeki bentik foraminifer, ost-
rakod ve mollusk toplulugunu belirlemek, yerlesim ve sanayi atiklarinin olusturdugu kirliligin bol-
gedeki foraminifer toplulugu tizerindeki etkisini ortaya koymak, Kuzey Anadolu Fayi”na bagli ola-
rak Armutlu Yarimadasi’nda oldugu gibi korfez iginde de mineralli sicaksu veya soguksu kaynakla-
r1 gevresindeki yasamun varligini aragtirmaktir.

Gemlik korfezi cukuru karadaki dendritik drenaj sebekesiyle benzer ozellikler gosteren ve 70-80 m
derinlige kadar uzanan denizalti vadileri ile yarilmustir. Kuzeyde Kapakli agiklarindaki ve G-GD da-
ki genis tabanli vadi sebekeleri bunlarin en belirginleridir. 65-70 m derinlik konturlari, en derin yeri
107 m olan eliptik bir gukurun KD-GB y&niinde uzandigim agikga gostermektedir. Deniz tabanindan
toplamilmis 72 Srnekten yapilan elek pipet analizi sonuglarina gore biittin korfez i¢inde gamur hakim
(>%90) birimdir. Korfez iginde sadece Tuzla Burnu 6niinde (8 numarali 6rnek) yiiksek oranda kum
bulunmustur. Korfezden batiya Kocasu Nehri agzina dogru sediment tane boyu irilesmektedir. Ar-
mutlu Yarimadast ile imrali Adasi arasinda ise, Korfez ile Marmara cukurlarini ayiran D-B yonl sirt
lizerinde bir bant seklinde uzanan iri taneli malzeme hakimdir.

Orneklerden 8’inde (6, 7, 17, 25, 26, 34, 36, 47) anomali gésteren kavkilara sahip mubhtelif Spirop-
lectammina sagittula (d’Orbigny), Spiroloculina excavata d’Orbigny, Bulimina elongata d’Orbigny,
Ammonia tepida Cushman, A. compacta Hofker, Elphidium complanatum (d’Orbigny), E. crispum
(Linné) ve E. macellum (Fichtel ve Moll) bireylerinin kavki morfolojisindeki anormallikleri ¢evrele-
rindeki agir metal yayilimi ile petrol ve petrol tiirevlerinin etkisi sonucu gergeklestigi diistiniilmekte-
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dir. Elde edilen bulgularin 1s13inda 2 ve 8 no’lu drneklerde rastlanilan, kavkilar sari-turuncu renkli
Peneroplis pertusus (Forskal) ve P. planatus (Fichtel ve Moll) bireylerinin varligi bu alanda Kuzey
Anadolu Fay1’na bagl fay/faylarda gelisen mineralli soguk/sicaksu kaynaklarinin etkisi ile aciklana-
bilir

2ve 8 no’luile 47, 48 ve 66 no’lu 6rneklerde bulunmus olan Adelosina mediterranensis (Le Calvez,
J. ve Y.), Pyrgo anomala (Schlumberger), Peneroplis pertusus (Forskal), P. planatus (Fichtel ve
Moll), Dentalina flintii (Cushman), Eponides concameratus (Williamson), Elphidium aculeatum
(d’Orbigny), E. complanatum (d’Orbigny) gibi Akdeniz kokenli foraminiferler ile Carinocythereis
carinata Roemer, C. meulenkampi Sissingh, Celtia quadridentata (Baird), Costa edwardsii Roemer,
Pytherigocythereis jonesii (Baird), Looxoconcha agilis Ruggieri, Aurila convexa (Baird), Pontocyt-
here elongata (Brady) gibi yine Akdeniz’de genig yayilim sunan ostrakod’larin varligi; ayrica 47
no’lu drnekte bugiine kadar Akdeniz ve Ege kiyilarimizda tespit edilmis olmalarina karsin Marmara
Denizi’nde rastlanilmamis olan Alvania aspera (Philippi), Pusillina inconspicua (Alder), Caecum
subannulatum De Folin, Marshallora adversa (Montagu) ve Atys blainvilliana (Récluz) gastropod
tiirlerinin bulunusu Armutlu Kaplicalari benzeri deniz iginde de bu tip termal kaynaklarin varolabi-
lecegi diistincesini destekleyen bir diger veridir,

Bunun diginda Gemlik kérfezi’nde ince taneli kumlu camurlar iginde yaygin bir sekilde gozlenen fo-
raminifer toplulugu Lagena doveyensis Haynes , Fissurina orbignyana Seguenza, Brizalina alata
(Seguenza), B. spathulata (Williamson), Cassidulina carinata Silvestri, Globocassidulina subglobo-
sa (Brady), Stainforthia complanata (Egger), Rectuvigerina phlegeri Le Calvez, B. costata d’Or-
bigny, Bulimina elongata d’Orbigny, B. marginata d’Orbigny, Globobulimina affinis (d’Orbigny),
G. pseudospinescens (Emiliani), Uvigerina mediterranea Hofker, Reussella spinulosa (Reuss), Fur-
senkoina acuta (d’Orbigny), Valvulineria bradyana (Fornasini), Hyalinea balthica (Schréter), Noni-
onella turgida (Williamson), Melonis pompilioides (Fichtel ve Moll) ve Chilostomella mediterra-
nensis Cushman ve Todd gibi derin deniz ortamini yegleyen cins ve tiirlerden olugmustur.

ABSTRACT.- In the present study, 63 recent sediment samples collected from the gulf of Gemlik we-
re analysed and are found to be rich in foraminifer, ostracod and mollusc fauna. 62 genus and 92
species of foraminifera, of which some are known to be deep sea species; 26 genus and 32 species
of ostracoda, 51 genus and 58 species of mollusca are recorded. The richness of typical Mediterra-
nean foraminiferal and molluscal assemblages, mainly in the samples 47, 48 and 66 attracts atten-
tion.

In the framework of this study, 63 recent sediment samples which were collected by “Grab Sampler”
method, from different stations and different depths of gulf of Gemlik were analysed. Foraminifer
species were observed in 62 of the samples, whereas ostracod and mollusc species were only obser-
ved in 34 and 8 samples, respectively. The aim of this study was to determine the composition of the
benthic foraminifer, ostracod and mollusc fauna of the region, and to figure out the effects of pollu-
tion caused by the domestic and industrial waste discharges on the foraminiferal fauna, besides, to
analyse the ecosystem around the hot/cold mineral springs located in the gulf, like the ones Sfound on
the Armutlu Peninsula as a part of the North Anatolian Fault.
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Gulf of Gemlik depression is splited by underwater valleys of which the depth can reach to 70-80m,
showing similar characteristics with the nearby terrestrial dendritic drainage systems. The main one
is the valley systems located on the north of Kapakly, in the S-SW orientation. It is seen that 65-70m
depth contours of an elliptic depression, with a maximum of 107m is situated on the NE-SW directi-
on. According to the sieve pipette analysis performed on 72 sediment samples mud is found to be the
dominant sediment type (>90%) all over the gulf. Sand is found with high rate only in the sample 8,
off the Tuzla Burnu. Sediment grain size increases towards Kocasu River on the west. Large grain
sized sediment is dominant on the E-W oriented range which seperates the gulf and the Marmara
depressions, between Armutlu Peninsula and Imrali Island.

In 8 of the samples (sample no 6, 7, 17, 25, 26, 34, 36, 47) the species showing test anomalies Spi-
roplectammina sagittula (d’Orbigny), Spiroloculina excavata d’Orbigny, Bulimina elongata d’Or-
bigny, Ammonia tepida Cushman, A. compacta Hofker, Elphidium complanatum (d’Orbigny), E.
crispum (Linné) and E. macellum (Fichtel and Moll) suggests that the test anomalies are the results
of pollution of heavy metals, petroleum and petroleum derrivatives. The presence of Peneroplis per-
tusus (Forskal) and P. planatus (Fichtel and Moll) species having yellow-orange tests in samples 2
and 8, can be explained by the possible effects of cold/hot mineral springs found on the North Ana-
tolian Fault.

The Mediterranean originated foraminifer species, Adelosina mediterranensis (Le Calvez, J. and Y.),
Pyrgo anomala (Schlumberger), Peneroplis pertusus (Forskal), P. planatus (Fichtel and Moll), Den-
talina flintii (Cushman), Eponides concameratus (Williamson), Elphidium aculeatum (d’Orbigny),
E. complanatum (d’Orbigny) together with the ostracod species, Carinocythereis carinata Roemer,
C. meulenkampi Sissingh, Celtia quadridentata (Baird), Costa edwardsii Roemer, Pytherigocythere-
is jonesii (Baird), Looxoconcha agilis Ruggieri, Aurila convexa (Baird), Pontocythere elongata
(Brady) showing large distribution in the Mediterranean; and the gastropod species found in samp-
le 47, Alvania aspera (Philippi), Pusillina inconspicua (Alder), Caecum subannulatum De Folin,
Marshallora adversa (Montagu) and Atys blainvilliana (Récluz) which have been yet only recorded
from the Aegean or Mediterranean coast of Turkey, supports the idea of the presence of thermal un-
derwater springs like the nearby Armutlu Baths.

Besides, the foraminiferal assemblage in the gulf consists of the deep sea genus and species such as
Lagena doveyensis Haynes , Fissurina orbignyana Seguenza, Brizalina alata (Seguenza), B. spathu-
lata (Williamson), Cassidulina carinata Silvestri, Globocassidulina subglobosa (Brady), Stainfort-
hia complanata (Egger), Rectuvigerina phlegeri Le Calvez, B. costata d’Orbigny, Bulimina elonga-
ta d’Orbigny, B. marginata d’Orbigny, Globobulimina affinis (d’Orbigny), G. pseudospinescens
(Emiliani), Uvigerina mediterranea Hofker, Reussella spinulosa (Reuss), Fursenkoina acuta (d’Or-
bigny), Valvulineria bradyana (Fornasini), Hyalinea balthica (Schréter) Nonionella turgida (Willi-
amson), Melonis pompilioides (Fichtel and Moll) and Chilostomella mediterranensis Cushman and
Todd.
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Egridere Kirectasi Blogunda (Bornova “Vahsi Filis” Zonu, Bat1 Tiirkiye)
Triyas (Resiyen)-Liyas Ge¢is Araligimin Foraminifer ve Alg Icerigi:
Orta Karaburun Yarimadasi Karbonatlarimin Tektonik Konumlariyla
Mliskilendirilmesi
Foraminifera And Algae From The Triassic (Rhaetian )-Liassic Transition
Beds of The Egridere Limestone Block (Bornova Wildflysch Zone,
Western Turkey): Remarks On The Tectonic Position of Central Karaburun
Peninsula Carbonates
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OZ.- Bornova “vahsi filis” zonu i¢inde (Bornova-Izmir, Bati Anadolu) yiizeyleyen EgriderBornova
“vahsi filis” zonu i¢inde (Bornova-Izmir, Bati Anadolu) yiizeyleyen Egridere kirectasi blogu olduk-
¢a zengin bir Resiyen-Liyas foraminifer ve alg toplulugu igerir. Resiyen foraminifer favnasi Earlan-
dia sp., Endoteba sp., Endotebanella sp., Endotebanella cf. kocaeliensis (Dager), Endotriada sp.,
“Textularia” sp., Trochammina sp. A, Trochammina sp. B, Gandinella Jalsofriedli (Salaj, Borza ve
Samuel), Gandinella sp., Glomospira sp., Glomospirella sp., Glomospirella gr. exspansa Kristan-
Tollmann, Glomospirella rosetta Ciarapica, Cirilli ve Zaninetti, Auloconus permodiscoides (Ober-
hauser), Triadodiscus eomesozoicus (Oberhauser), Aulotortus friedli (Koehn-Zaninetti ve Bronni-
mann), Aulotortus gr. sinuosus Weynschenk, Aulotortus cf. tenuis (Kristan), Aulotortus communis
(Kristan), Aulotortus cf. tumidus (Kristan-Tollmann), Aulotortus cf. impressus (Kristan-Tollmann),
Triasina hantkeni Majzon, Agathammina cf. austroalpina Kristan-Tollmann & Tollmann, Agatham-
mina? cf. iranica Zaninetti, Bronnimann, Bozorgnia ve Huber, Duostominidae, Nodosariidae fora-
miniferleriyle temsil edilir. Liyas fosil toplulugu Earlandia sp., Orbitopsella sp., Siphovalvulina sp.
ile birlikte bulunan diger valvulinid foraminiferler, ve Orthonella sp., Thaumatoporella parvovesi-
culifera (Raineri), Palaeodasycladus mediterraneus (Pia) alglerinden olusur.

Blogun Resiyen boliimii genellikle “dasyclad” alg kirintilari ve foraminiferce zengin vaketagi ve is-
tiftagi, seyrek olarak megalodontid tip lamellibranch iceren ylzertag ve biyoklastik tanetaglariyla
temsil edilir. Resiyen kiregtaginin en iist boliimii dolomitik kiregtagi ve dolomit ara katmanlari icerir.
Blogun iist diizeyleri Liyas’a aittir ve karbonat camurtagt, Thaumatoporella-baglamtasi, “dasyclad”
alg ve Thaumatoporella’lt vaketas: ve valvulinid foraminiferce zengin intraklastik, biyoklastik tane-
taslarindan olusur.

Egridere kiregtasi bloguna ait Resiyen-Liyas istifinin karbonat mikrofasiyesleri ve paleontolojik ige-
rigi, orta Karaburun Yarimadasi karbonat istifinin, Resiyen-Liyas gegis katmanlariyla benzerdir. Bu
benzerlik her iki istifin, en azindan Geg Triyas ve Liyas zamanlari boyunca ayn1 paleocografik zon-
da cokeldiklerini diigtindiiriir. Bu durum, her iki istifin tektonik konumlarinin benzer olduguna da
isaret edebilir.
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ABSTRACT.- The Egridere limestone block ( Bornova-Izmir, Western Anatolia) which crops out wit-
hin the Bornova wildflysch zone, contains quite a well-diversified Rhaetian to Liassic foraminiferal
and algal assamblage. The Rhaetian foraminiferal fauna includes Earlandia sp., Endoteba sp., En-
dotebanella sp., Endotebanella cf. kocaeliensis (Dager), Endotriada sp., “Textularia” sp., Trocham-
mina sp. A, Trochammina sp. B, Gandinella falsofriedli (Salaj, Borza and Samuel), Gandinella sp.,
Glomospira sp., Glomospirella sp., Glomospirella gr. exspansa Kristan-Tollmann, Glomospirella
rosetta Ciarapica, Cirilli and Zaninetti, Auloconus permodiscoides (Oberhauser), Triadodiscus eo-
mesozoicus (Oberhauser), Aulotortus friedli (Koehn-Zaninetti and Bronnimann), Aulotortus gr. si-
nuosus Weynschenk, Aulotortus cf. tenuis (Kristan), Aulotortus communis (Kristan), Aulotortus cf.
tumidus (Kristan-Tollmann), Aulotortus cf. impressus (Kristan-Tollmann), Triasina hantkeni Maj-
zon, Agathammina cf. austroalpina Kristan-Tollmann and Tollmann, Agathammina? cf. iranica Za-
ninetti, Bronnimann, Bozorgnia and Huber, Duostominidae, Nodosariidae. The Liassic fossil as-
samblage consists of Earlandia sp., Orbitopsella ? sp., Siphovalvulina sp. and other valvulinid fo-
raminifers, and Orthonella sp., Thaumatoporella parvovesiculifera (Raineri), Palaeodasycladus me-
diterraneus (Pia).

The Rhaetian portion of the block generally consists of wackestones and packstones rich in dascy-
lad algal fragments and foraminifers and locally floatstones with megalodontid- type lamellibranchs
and bioclastic grainstones. The uppermost part of the Rhaetian limestone is composed of an inter-
calation of dolomitic limestones and dolomite layers. The upper layers of the block belong to the Li-
assic and are made up of carbonate mudstones, Thaumatoporella bindstones, wackestones with
dasyclad algae and Thaumatoporella and intraclastic bioclastic grainstones rich in valvulinid fo-
raminifers.

The carbonate microfacies and the paleontological content of the studied Rhaetian to Liassic sequ-
ence of the Egirdere limestone block are similar to those of the Rhaetian-Liassic transition beds of
the central Karaburun Peninsula carbonate sequence. This similarity suggests that both units were
deposited within the same paleogeographic zone, at least during the Late Triassic and Liassic times.
This can also imply that the tectonic position of both units are similar.
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Cankiri-Corum ve Sivas Havzalar’mm Miyosen Donemindeki iklimsel
Degisimlerinin Palinolojik Kaniti (Orta ve Dogu Anadolu)
Palynological Evidence For Miocene Climatic Changes of
The Miocene Period In The Cankiri-Corum and Sivas Basins
(Central And East Anatolia)

Mine Sezgiil KAYSERI ve Funda AKGUN
Jeoloji mithendisligi Boliimii, Dokuz Eyliil Universitesi, 35100 Bornova- Tzmir, Turkey
Isezgul kayseri @ogr.deu.edu.tr., funda.akgun@deu.edu.tr)

0z.- Tiirkiye’de Miyosen havzalari genis yayilimli ve 6nemli kémiir rezervleri icerir. Bu ¢alismada,
en ge¢ Burdigaliyen’den erken Tortoniyen’e kadar olan periyodda, Miyosen palinoflorasina coexis-
tence approach uygulanarak orta ve dogu Anadolu’nun iklimsel evrimi ortaya ¢ikarilmigtir. Ayrica
orta ve dogu Anadolu’da 6nceden yayinlanmis palinolojik calismalara coexistence approach uygu-
lanarak, bu ¢aligmada elde edilen sonuglarla karsilastirilmigtar.

Geg Burdigaliyen boyunca, Orta Anadolu’da elde edilen sayisal iklimsel araliklar s6yledir: Yillik or-
talama sicaklik (MAT) 17.2-20.8 °C, en soguk (TCM) ve en sicak (TWM) ayin sicakliklari sirasiyla,
6.2-13.3 °C ve 27.3-27.9 °C ve yillik yagis miktar1 (MAP) 1217-1322 mm’dir. Langiyan-Serravali-
yen boyunca, coexistence araligimn MAT icin olan degeri 17.2-20.8°C’dir. Hesaplamalar, TCM ara-
liginin 7.7-31.1 °C oldugunu gosterir. TWM icin elde edilen deger 27.3-27.7 °C’dir ve MAP sonug-
lar1 1217-1322 mm arasindadir. Orta Anadolu’da en ge¢ Burdigaliyen periyodunda 1lik subtropikal
iklim gozlenir. Bu iklimsel kosullar Langiyen-Serravalian periyodunda subtropikal’e degisir. Orta
Anadolu’daki Serravaliyen-Langiyen’deki iklimsel degerler en ge¢ Serravaliyen-erken Tortoni-
yen’deki degerler ile benzerdir (MAT:17.2-20.8 °C, TCM: 5.5-16.3 °C, TWM: 27.3-28.1 °C ve MAP:
1187-1574 mm). Ancak erken Tortoniyen’de ki, MAT iklimsel degeri 15.6-21.3 °C, TCM igin 5.0-
13.3 °C, TWM igin 24.7- 28.1 °C ve MAP degeri 823-1574 mm aralifindadir. Veriler orta ve dogu
Anadolu’da, Erken Tortoniyen’ de 1liman iklim kosullarin hakim oldugunu gostermektedir.

Anahtar kelimeler: Paleoiklim, Miyosen, Coexistence Approach, Orta Anadolu.

ABSTRACT.- The Miocene basins contain important coal reserves, and these are widespread in Tur-
key. In this study, climatic evolution from the latest Burdigalian-early Tortonian periods in central
and east Anatolia is reconstructed by applying the coexistence approach to the Miocene palynoflo-
ra. Additionally the obtained results are correlated with the data derived JSfrom the published palyno-
logical studies in the central and east Anatolia by application of the coexistence approach.

The climatic intervals obtained indicate a mean annual temperature (MAT) in the range of 17.2-20.8
°C, mean temperature of coldest month (TCM) and warmest (TWM) of 6.2-13.3 °C and 27.3-27.9 °C
respectively and mean annual precipitation (MAP) of 1217-1322 mm during the latest Burdigalian
period of central Anatolia. During the Langhian-Serravalian, the resulting coexistence interval for
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the MAT ranges from 17.2 to 20.8 °C. The calculations of TCM range from 7.7 to 31.1 °C. The TWM
yields on interval 27.3-27.7 °C and the MAP is suggested to lie between calculations of 1217 and
1322 mm. Warm subtropical climate is suggests during the latest Burdigalian period in central Ana-
tolia. This climatic condition of during the Langhian-Serravalian periods becomes subtropical. The
climatic values of the latest Serravalian-early Tortonian are similar to the Langhian-Serravalian va-
lues in central Anatolia (17.2-20.8 °C for the MAT, 5.5-16.3 °C for the TCM, 27.3-28.1 °C for the
TWM and 1187-1574 mm for the MAP). However, for the early Tortonian, the values are 15.6 to 21.3
°C for the MAT, 5.0 to 13.3 °C for the TCM, 24.7 to 28.1 °C for the TWM and 823 to 1574 mm for
the MAP. Warm temperate climatic conditions are observed in the early Tortonian in central and east
Anatolia.

Key words: Palaeoclimate, Miocene, Coexistence Approach, Central Anatolia.

257



58. Tiirkiye Jeoloji Kurultay:
38th Geological Congress of Turkey

11 - 17 Nisan 2005, MTA Kiiltiir Sitesi, Ankara

TIBBI JEOLOJi OTURUMU
MEDICAL GEOLOGY SESSION

258




58. Tiirkiye Jeoloji Kurultay: 11 - 17 Nisan 2005, MTA Kiiltiir Sitesi, Ankara
58th Geological Congress of Turkey

Metalik Madenlerin Halk Saghgina Etkisine Bir Ornek :
Dulkadir Koyii (Kiitahya)
An Example For The Effect of Metallic Ores To The Public Health :
Dulkadir Village (Kiitahya)

Fetullah ARIK ve M. Tahir NALBANTCILAR
Sel¢uk Univ. Miih. Mim. Fak. Jeoloji Boliimii Kampus/Konya (fetullah42@hotmail.com, tahirlll @hotmail.com)

OZ.- inceleme alani Giimiiskdy-Sahin ve Dulkadir (Kiitahya) koyleri arasinda bulunan Aktepe, Go-
zecukuru ve Tavukkiran mezo-epitermal metalik cevherlesmelerini kapsamaktadir. Yorede basta Ag
olmak iizere Pb, Zn, Sb, As ve Tl zenginlesmeleri bulunmaktadir. Bu yataklardan Gozegukuru yata-
g1 1960’11 yillarda Sb ve Tl igin isletilmis olup, Aktepe yatag: ise halen igletilmektedir.

Halk sagligi agisindan yoreye bakildiginda, ozellikle Dulkadir Koyiinde zaman igerisinde meydana
gelen geng ve ani dliimler dikkati cekmektedir. Uzun siire bu oliimlerin Eti Giimiis Isletmeciginde
giimiig eldesi i¢in kullanilan siyaniirden oldugu dustiniilmiig ve kamuoyunda da tartigma konusu ol-
mustur.

Bu calismada bolgede 6liime neden olan unsurlarin belirlenmesi amaglanmig olup, yoredeki akiferi
olusturan kayaclardan, kaynak, dere ve isletmenin atik havuzu sizinti suyundan ornekleme yapilmis-
tir.

Gozegukuru ve Tavukkiran cevherlesmelerinde orpiment ve realgar ¢ok yaygin olarak izlenmektedir.
Bu minerallerin yiizey sartlarinda ayrigmasi ile As, yagislar ve riizgar etkisi ile siirekli olarak yiizey
ve yeralti sularina karismaktadir. Bu sulara akifer olan kayaglardan derlenen 48 adet Ornekte Ag 123,
Pb 12702, Sb 6701, Cd 8.9, Co 15.5, Cr 68.2, V 138, Ni 82 ve Cu 92 ppm ortalama deZerleri elde
edilmistir. Bazi orneklerde 6lgiilen agir1 yiiksek element deZerleri ise bu hesaba dahil edilmemistir.

Yine Dulkadir kéyiiniin igme ve kullanma amagh tiikettigi kaynak sularinin analizlerinde As 0-0.7,
Ba 0.2-0.9, Cd 0.001-0.002, Cr 0.005-0.009, Cu 0.005-0.007, Pb, 0.011-0.012, Se 0.003-0.032 mg/I
araliklari elde edilmistir. Giimiigkdy kaynaginda ise mg/l cinsinden 0.02 As, 0.55 Ba, 0.005 Cr, 0.006
Cu 0.005 Pb ve 0.02 Se bulunmaktadir. Ayrica kdyiin etrafindaki yiizey sulari ile igletmenin pasa ha-
vuzu sizintisindan olmak {izere alinan su drneklerinde yapilan analizlerde degisik konsantrasyonlar-
da As, Ba, Cd, Cr, Cu, Pb ve Se bulunmustur. Cesitli rneklerde yapilan CN analizlerinde ise sonug-
lar maksimum kirlilik degerlerinin altinda ¢tkmaktadir. Analiz sonuglart EPA, WHO ve TSE igme su-
yu standartlarina gore degerlendirilmistir.

Sonug olarak; Dulkadir kdyiinde meydana gelen geng ve ani oliimlerin yoredeki giimiis igletmecili-
ginde kullanilan siyaniiriin etkisinden gok, biiyiik olasilikla halkin igme-kullanma amagh olarak har-
cadif1 ve yiiksek agir metal igerigi belirlenen kaynak sularindan meydana geldigini gostermektedir.

259




58. Tiirkiye Jeoloji Kurultay1 IT - 17 Nisan 2005, MTA Kiiltiir Sitesi, Ankara
58th Geological Congress of Turkey

ABSTRACT.- Investigation area covers Aktepe, Gozegukuru and Tavukkiran meso-epithermal me-
tallic ores, located among the Giimiiskiy-Sahin and Dulkadir villages. There are Ag as primary and
Pb, Zn, Sb, As and Tl ores in the study area. Gozegukuru mine as a member of these deposits was
mined for Sb and Tl in year 1960’s, and Aktepe mine to be mining actually.

From view of the public health, young mortality rate and suddenly died at Dulkadir village is notab-
le. This reason suspected and debated for a long time at municipalities as CN which is used at pro-
cesses of Ag in Eti Giimiis exploitation.

For prove the reason of mortality in this study collected rock samples from aquifer rocks and water
samples from springs, stream and leakage of the waste pond of Eti Giimiig exploitation.

Realgar and orpiment is seen widespread at the Gézecukuru and Tavukkiran ores. From alterations
of these minerals, Arsenic disperses continuously to surface water and infiltrates to groundwaters.
The geochemical analysis results of 48 rock samples of aquifer rocks; Ag 123, Pb 12702, Sb 6701,
Cd 8.9, Co 155, Cr68.2, V138 Ni 82 and Cu 92 ppm, high anomalies are mean count out. Extre-
mely high element concentrations of some samples were not included this calculation.

The result of analyses derived from drinking and usage water samples needs of Dulkadir village; ga-
in As 0-0.7, Ba 0.2-0.9, Cd 0.001-0.002, Cr 0.005-0.009, Cu 0.005-0.007, Pb, 0.011-0.012, Se 0.003-
0.032 mg/l intervals. There are 0.02 As, 0.55 Ba, 0.005 Cr, 0.006 Cu 0.005 Pb and 0.02 Se as mg/l
sort at the Giimiigkdy spring.

Besides analyses water samples derived from surface waters around the village and infiltrating wa-
ters at the leakage of the waste pond to be found As, Ba, Cd, Cr, Pb and Se as various concentrati-
ons. The CN analyses for the various samples, results are below the available maximum pollution
levels. Analysis results evaluation as EPA, WHO and TSE drinking water standards.
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Dogu Toroslar’da (Goksun-Sariz-Elbistan) Allokton Istiflerin
Tektono-Stratigrafik Ozellikleri
The Tectono-Stratigraphic Characteristics of Allochthonous Sequences
in Eastern Taurides (Goksun-Sariz-Elbistan)

Yavuz BEDI', Dogan USTA~ , M.Kemal OZKAN"*, Metin BEYAZPIRINC",
Hasan YILDIZ" ve Halil YUSUFOGLU

‘Maden Tetkik ve Arama Genel Miidiirliigii, 06520-Ankara ( y.bedi@mta.gov.tr)
“Maden Tetkik ve Arama Adana Bélge Miidiirliigii
""Maden Tetkik ve Arama Trabzon Bilge Miidiirliigii

OZ.- Dogu Toroslar’in bati kesiminde birbirleri ile tektonik iligkili olan farkli stratigrafik ozellikler
gosteren kaya birimleri yer alir. Binboga Daglari’nda diisiik dereceli metamorfizmaya ugramis Bin-
boga metamorfitleri bulunur. Bu metamorfitler, alttan iiste dogru sirastyla Devoniyen (?)-Karbonifer
yash dolomit, mermer, rekristalize kiregtast ara seviyeli kalksist, kuvarsit ve sist ardalanmasindan
olusan Yoncayolu formasyonu, Ge¢ Permiyen yash dolomit, mermer ve rekristalize kiregtaslarindan
olusan Cayderesi formasyonu, iizerinde uyumsuzlukla yer alan ve tabanda metaboksit seviyesi ile
baslayip, iiste dogru rekristalize kiregtag, kalksist, mermer ara seviyeli sistlerden olusan Erken Tri-
yas yaslt Alich formasyonu, bunun iistiinde uyumlu olarak yer alan dolomit ve mermer ardalanma-
sindan olusan Orta (?)-Geg Triyas-Jura yash Kayakdy dolomiti bulunur. Dogger’den itibaren Kaya-
koy dolomiti ile yanal ve diisey yonde gegisli olarak Geg Kretase’ye degin olusmus Ula mermeri
yer alir. Ula mermeri lizerinde metakonglomera, ¢ortlii mermer, kalkgist ara seviyeleri kapsayan ve
metakirmtililar ile temsil edilen Geg Kretase yagli Karabggiirtlen formasyonu uyumsuzlukla yer alir.
Goksun ofiyolitlerinin genellikle kuzeyinde yer alan Binboga metamorfitleri, glineyde Geg Kretase
yaslt Goksun ofiyolitleri ve Esence granitoyidleri ile tektonik iligkilidir. Bu metamorfik birim, ken-
di i¢inde sikga kivrimli ve bindirmeli yapida olup, Geg Kretase yashi Esence granitoyidleri tarafindan
ve daha sonraki evrede aplitik ve bazik bilesimli dayklar tarafindan stkea kesilir.

Goksun ofiyolitleri ve Binboga metamorfitlerinin giineydogusu ve kuzeyinde ise Koseyahya nap1 ve
Giilbahar napina ait kaya birimleri yiizeylenir. Binboga metamorfitlerinin iizerinde bindirmeli olarak
yer alan Giilbahar ve Késeyahya napindan, Giilbahar napi genel olarak altta bulunur. Bu napa ait ka-
ya birimleri, Orta Triyas-Ge¢ Kretase yasli olup, degisik ¢Skelme ortamlarini yansitan radyolarit,
¢ort, volkanit, neritik kiregtasi, kiltast, silttast, kumtasi ve kalsitiirbiditler ile temsil edilir ve kendi
iginde sik¢a binik yapilar olusturur. Giilbahar napr iizerinde bindirmeli dokanakla yer alan ve Kose-
yahya napi olarak adlanan yapisal birim ise, tabanda ge¢ Anisiyen-erken Karniyen yagli Halsttat fa-
siyesinde, kirmizi, pembe renkli, yer yer ¢ortlii, yumrulu, ammonitli kiregtaslari ile baglar. Birimin
tizerinde Karniyen (?)- Noriyen-Liyas (?) yasl, sparitik dokulu, megaladonlu ve algli kirectaglari ile
daha tstte uyumlu olarak Geg Jura-Erken Kretase yasl, yer yer ¢Ort ara diizeyleri kapsayan ¢ortlii,
oolitli ve pelletli kiregtaslari, iizerinde seyrek silttagi ara diizeyli, biikliimciiklii, ¢ok ince-ince taba-
kali ¢Ort-¢ortlii kiregtasi ardalanmast yer alir. Bu kaya birimleri iizerinde Senomaniyen-erken Maast-
rihtiyen yagli, sar1, krem renkli, porselen yapili, globotruncanali killi mikrit ve en iistte de kirmizi,
pembe renkli, bol globotruncanali pelajik mikritler bulunur. Giilbahar napi ve Koseyahya napi, ola-
silt ge¢ Maastrihtiyen yasl, yer yer kanal dolgular: kapsayan, alt diizeyleri diizenli, iist boliimleri
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bloklu, kumtas, silttasi ardalanmasindan olusan tiirbiditik fasiyes 6zellikleri gosteren flis ile agisal
uyumsuzlukla ortiiliir.

inceleme alaninda Geg Kretase sonu, Eosen ve Geg¢ Miyosen sonu doneminde yatay hareketler etkin
olmus ve Koseyahya napina ait kaya birimleri, Ge¢ Miyosen sonu hareketleri ile Burdigaliyen yagh
kaya birimleri tizerine bindirmistir. Inceleme alani, daha sonra gelisen dogrultu atimlh fay sistemleri
etkisinde giiniimiizdeki yapisal konumunu kazanmustir.

ABSTRACT.- The rock units having different stratigraphical characteristics and tectonic relations-
hips with each other crop out at western part of Eastern Taurides. The Binboga metamorphics  disp-
laying low-grade metamorphism are exposed throughout the Binboga Mountains. These metamorp-
hics, from bottom to top, are represented by dolomite, marble, calcschist interbedded with recrystal-
lized limestone, quartzite, and schist alternations of Devonian (?)-Carboniferous Yoncayolu forma-
tion, dolomite, marble, and recrystallized limestone of Late Permian Cayderesi formation, unconfor-
mably overlying Early Triassic Aligh formation which starts with the metabauxite level at the base
and grades upward with recrystallized limestone, calcschist, and marble and conformably overlying
Middle (?)-Late Triassic-Jurassic Kayakoy dolomite consisting of alternating dolomite and marble.
Beginning from Dogger to Late Cretaceous, the Ula marble occurred as transitional with the Kaya-
kdy dolomite laterally and vertically. The Ula marble is unconformably overlain by Late Cretaceous
Karabogiirtlen formation consisting of metaclastics with interbeds of metaconglomerate, cherty
marble and calcschist. The Binboga metamorphics generally located to the north of Géksun ophioli-
tes, show tectonic relationships with the Late Cretaceous Gksun ophiolites and Esence granitoids
at south. This metamorphic unit is internally folded and overthrusted and cut by Late Cretaceous
Esence granitoids and Late-stage aplitic and basic dikes.

The Kiseyahya and Giilbahar nappes are exposed at southeast and north of Goksun ophiolites and
Binboga metamorphics. Binboga metamorphics are thrusted over by Giilbahar and Kdoseyahya nap-
pes which the former underlies the latter nappe. The rock units of Giilbahar nappe are represented
by Middle Triassic-Late Cretaceous radiolarite, chert, volcanics, neritic limestone, claystone, silts-
tone, sandstone and calciturbidites reflecting different depositional environments and show internal
imbricate structures. The structural unit called the Koseyahya nappe which is thrusted over the Giil-
bahar nappe starts at the base with late Anisian-early Carnian red, pink-colored, locally cherty, no-
dular ammonite-bearing limestone of Halsttat facies. This unit is overlain by Carnian (?)-Norian-
Liassic(?) megalodont and algae-bearing sparitic limestones. These limestones are conformably
overlain by Late Jurassic-Early Cretaceous cherty, oolitic, and pelletic limestones locally intercala-
ted with cherty which in turn are overlain by alternations of folded, thinly-to very thinly-bedded
chert-cherty limestone with rare interbeds of siltstone. These rock units are overlain by Cenomani-
an-early Maastrichtian yellow, cream-colored, porcelaneous globotruncana-bearing clayey micrite
which in turn is overlain by red, pink-colored globotruncana-bearing pelagic micrites. The Giilba-
har and Koseyahya nappes are overlain with an angular unconformity probably by late Maastrich-
tian aged flysch which is composed of alternating sandstone and siltstone with regular lower and
blocky upper levels locally including channel fills and having turbiditic facies characters.

In the study area, the horizontal tectonic movements dominantly occurred at Late Cretaceous, Eo-
cene, and Late Miocene periods.The rock units of Késeyahya nappe were thrusted over the Burdiga-
lian rock units by the latest Miocene movements. The study area has gained its recent structural set-
ting by later strike-slip fault systems.
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Afsin-Elbistan Neojen Havzasinin Tektonik Evrimi,
Dogu Toroslar, Tiirkiye
The Tectonic Evolution of The Afsin-Elbistan Neogene Basin
Eastern Taurides, Turkey

b

Halil YUSUFOGLU" , Yavuz BEDI, Dogan USTA" , M.Kemal OZKAN-",
Metin BEYAZPIRINC", ve Hasan YILDIZ"

‘Maden Tetkik ve Arama Genel Miidiirliigii, 06520-Ankara (v.bedi@mta.gov.tr)
“Maden Tetkik ve Arama Adana Bolge Miidiirliigii
"'Maden Tetkik ve Arama Trabzon Béilge Miidiirliigii

0z.- Afsin-Elbistan havzasi, Dogu Toros’larin i¢ kesiminde etrafi daglar ile cevrili tektonik bir ¢6-
kiintii havzadir.Havza dolgusu linyit iceren Pliyo-Kuvaterner gol-akarsu ¢okellerinden olusur. Hav-
zanin lizerine gelistigi temel kayalari, birbiriyle tektonik iliskili Paleozoyik-Mesozoyik yasli meta-
karbonat,metakirmtililar ve Ust Kretase ofiyolitik kayalari ile bunlart kesen granitoidler olusturup,
ttim bu kaya birimleri ¢ok az alanda gozlenen erken Tersiyer yasl birimler tarafindan uyumsuzluk-
la tizerlenir. Afsin-Elbistan havzast stratigrafik, sedimantolojik ve yapisal ozelliklerine gore farkli
iki ayri evrede tektonik gelisim gostermektedir. Giincel olarak daha kuzeyde ve yiiksek topografik
alanlarda olas1 Miyosen-Erken Pliyosen(?) yasli birinci evrede; siki kivriml yapi gosteren golsel ¢a-
kiltagi, kumtasi ile seyrek linyit bantlari igeren kiltasi, marn ve kiregtaglarindan olugan Karamagara
havzasi geligmistir. ikinci evrede ise; daha giineyde disiik topografik alanlarda Pliyo-Kuvaterner
yaslt genelde yayvan kivrimli, kalin linyit tabakalart iceren altta gol, Ustte ise akarsu ¢okellerinden
olusan Afsin-Elbistan havzasi geligmistir. Bolgesel olgekte Geg Miyosen’de olusan sikismali tekto-
nik rejim sonucu gelisen son nap hareketlerini takiben, Erken Pliyosen’den itibaren bu ikinci evre
havzasi birinci evre havzasi iizerinde yapisal uyumsuzlukla geligsmistir.

Erken Pliyosen ve /veya sonrasinda, bolgede Neotektonik dénemin baglangiciyla Afsin-Tanir kesi-
minde KB-GD ydnlii, Elbistan ve yakin civarinda ise KKB-GGD yOnlii derinlesen havza kenarlari,
dogrultu-atimli fay sistemleri i¢inde geligsmis yanal-atim bilesenli normal faylarin denetimindeki bir
agtlma zonuyla havza olugsmaya baslamigtir. Havzay1 dolduran eski bir gol, ¢okiintii kenarlarini aga-
rak bu giinkii Afsin ve yakin dogusu ile Elbistan’nin dogu-kuzeydogu alanlarinda linyit iceren kirin-
ti ve karbonatlarin ¢okelimine neden olmugtur.Bu eski géliin ¢evresinin yiiksek paleotopografik alan-
larla gevrili olmasi, uygun iklim kosullar: ve tektonik duraysizlik ile birlikte aginan malzeme gelimi-
nin ¢ogalarak gol alanini dolduran, kendi iginde de gegici goller olusturan bir fluviyal istifin giinii-
miize degin geligimini saglamistir. Havzanin Afsin kesimi ile Elbistan’in kuzey-kuzeydogusunda,lin-
yit igeren g6l ¢okelleri ile fluviyal kirintililarda, kivrim, fay ve stvilagma gibi sismik kokenli defor-
masyon yapilari gbzlenmistir. Ayrica, dogrudan iligkisi gézlenememesine ragmen, dis merkez yerleri
Elbistan olan depremler bu yapilarin gozlendigi alanlara karsilik gelmektedir.

Daha 6nce, kuzeyde yer alan Karamagara havzasi ile ayni grupta degerlendirilen Afsin-Elbistan hav-
zasinin, stratigrafik, sedimantolojik ve yapisal yonden farkli oldugu sonucuna varilmistir. Adigegen
havzada Elbistan’nin kuzey-kuzeydogu kesimlerinde, dere yarmalarinda goriilen linyitli gol ¢okelle-
rinin yer alti jeolojisinin ¢aligilmas, linyit acisindan onemlidir. Afgin-Elbistan havzasinin bolgesel 61-
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cekte Neotektonik donemin baslangiciyla olusan dogrultu atimli fay sistemlerinin etkisinde, Erken
Pliyosen’den beri geligimini siirdiiren bir havza oldugu diistintilmektedir.

ABSTRACT.- The Afsin-Elbistan basin is a tectonic depression surrounded by mountains in the in-
terior part of the Eastern Taurides. The basin-fill is composed of Plio-Quaternary fluvio-lacustrine
deposits including lignite. The basement rocks on which the basin developed are represented by me-
taclastics, metacarbonates of Paleozoic-Mesozoic age and Upper Cretaceous ophiolitic rocks which
cut by granitoides indicating tectonic contacts with each other and all these rock units are uncon-
formably overlain by rarely observed lower Tertiary units. The Afsin-Elbistan basin depicts two dif-
ferent tectonic evolutionary stages based on stratigraphic, sedimentologic and structural features.
In recent configuration at north and higher topographical areas, the first stage Karamagara basin
was developed probably during Miocene- Early Pliocene(?) which comprises intensely folded la-
custrine conglomerate, sandstone, siltstone,claystone, marl and limestones with rare lignite layers.
The second stage Afsin-Elbistan basin consists of Plio-Quaternary gently folded lacustrine and flu-
vial deposits with thick lignite layers at lower and upper parts respectively and was developed at the
south and lower topographical areas. Since Early Pliocene, the second stage basin has been supe-
rimposed the first one by a structural unconformity followed the lastly occurred nappe movement as
a result of compressional tectonic regime developed in regional scale during Late Miocene.

In the region since the beginning of the Neotectonic period in Early Pliocene and /or later, the ba-
sin has begun to form in an extensional zone controlled by dip-slip faults with lateral component de-
veloped in strike-slip fault systems evidenced by the subsidence of basin in NW-SE and NNW-SSE
directions around Afsin-Tanir and Elbistan towns respectively. The basin was invaded by a paleola-
ke which flooded over boundaries of basin depression and caused the deposition of lignite-bearing
clastics and carbonates at east of Afsin and east-northeast of Elbistan. The tectonic instability, su-
itable climate conditions and high paleotopographic areas surrounding this paleolake caused incre-
ment in eroded material and consequently a fluvial system comprising also temporary lakes has be-
en developed and filled the lake area since then. The seismic induced deformational structures such
as; fold, fault and liquefaction have been observed in fluvial clastics and lignite-bearing lacustrine
deposits cropped out around Afsin and northern part of Elbistan towns..Furthermore, although the
direct relation can not be detected, the epicentres of the earthquakes located at Elbistan correspond
to the areas in which these structures are observed.

It is concluded that, based on the stratigraphic, sedimentologic and structural features, the Afsin-El-
bistan basin is different from the Karamagara basin at the north which was previously considered
as the same basin. It is important to investigate the subsurface geology of lignite- bearing lacustri-
ne deposits observed in stream-cut valleys at northeastern part of Elbistan. It is thought that, the Af-
sin-Elbistan basin has been developed since Early Pliocene in the context of strike-slip fault systems
which have been initiated since the beginning of the regional scale Neotectonic period.
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Piarbagi - Giiriin Arasindaki Allokton Istiflerin Stratigrafik ve
Yapisal Ozellikleri
Stratigraphic And Structural Features of Allochthonous Sequences
Between Pinarbast And Giiriin

Yiiksel METIN', Ozden VERGILI", Turgut TOK"ve Adnan GUVEN"
"MTA Genel Miidiirliigii-ANKARA
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OZ.- Onceki caligmalarda birbirleriyle yanal ve diisey yonde gegisli olduklari ifade edilen allokton
konumlu istiflerin neritik karbonatlar1 Siimbiillii formasyonu, yamag ve havza 6zellikli karbonat ve
kirtililart ise Maragh formasyonu olarak tanimlanmistir.

Bu ¢aligmada genel olarak Mesozoik yasli platform tipi karbonatlar Domuzdag napi, Mesozoik yag-
Il yamag ve havza tipi karbonatlar, kirintililar ve volkanitler ise Giilbahar napr adi altinda toplanms-
tir. Ayirtlanan bu allokton istiflere Ofiyolitik melanj ve olistostromlar ile Pinarbagi ofiyoliti de eslik
eder. Pinarbag: ofiyoliti bolgedeki allokton konumlu istifler lizerine; ofiyolitik melanj, metamorfik
dilim, tektonitler, ultramafik ve mafik kiimiilatlardan olusan eksikli bir ofiyolit serisiyle yer alirlar.
Degisik zaman araliklarinda birbirleriyle benzer fasiyes 6zellikleri sunan, ancak farkli stratigrafik
Ozelliklerdeki bu istiflerin bazilar ilksel yapisal konumlarini korumus, bazilari da daha sonra gelis-
mis tektonik siireglerle yapisal konumlarini kaybetmistir. Bu ¢alisma sonucunda bolgede alttan (iste
Kindiralik istifi, Asmacadere istifi, Govdelidagi istifi, Figderetepe istifi ve Haciilyas tepe istifleri ta-
nimlanmugtir. Genel olarak Geg Triyas- Kretase yasli Kindiralik istifi megaladonlu kiregtaglari ile bag-
lar, yer yer oolitik kiregtaslari, rekristalize kiregtaglari ve kalkarenitik kirectaslari ile devam eder. Is-
tif Ustte Globotruncana’li mikritler ve bloklu flig ile sonlanir. Geg Triyas- Kretase yasli Asmacade-
re istifi, megaladonlu kiregtaslari ile baslar, rekristalize kiregtagi ara diizeyli, yer yer kalkarenitik
ozellikli bresik kirectaglari ile devam eder. Istif neritik kiregtaglari, ¢ortlii kiregtaslar ve bloklu flis
ile sonlanir. Geg Triyas- Kretase yagli Govdelidag istifi kalin, ¢ok kalin tabakalanmali rekristalize ki-
rectaslart ile baglar ve bol mikro organizmali, yer yer oolitik 6zellikli kiregtaslar ile devam eden is-
tif iistte seyrek rudistli kiregtaslari ve bloklu flig ile sonlanur. Figdere istifi taban diizeylerinden itiba-
ren ¢Ort yumru ve ara tabakali ve yer yer kalsitiirbidit ara seviyeli kirectaglari ile baslar. Istif iistte
daha belirgin, ince yer yer orta tabakali Globotruncana’ls kiregtaglari ile temsil edilir ve bloklu flig
ile sonlanir. Haciilyastepe istifi oolitik kiregtaglari ile baglar. Istif iistte ¢ort ara tabakali kiregtaglar
ile devam eder ve bloklu flis ile sonlanir. Bolgede ayirtlanan Kindiralik, Asmacadere, Govdelidag ve
Haciilyastepe istifleri Domuzdag napina, Figdere istifi ise Giilbahar napina dahil edilmistir.

Bélgede Domuzdag napina dahil edilen istifler, giineybatidaki Beyaz Aladag napina, kuzeydogudaki
Munzur istifine yapisal ve stratigrafik benzerlikler gosterir. Giilbahar napina dahil edilen istiflerin bir
kismi daha 6nce bu neritik karbonatlarla yanal gecisli olarak yorumlanmus, diger kisimlari ise bolge-
deki melanjlara dahil edilmistir. Bu yapisal birimler ofiyolitlerle birlikte Ust Kretase sonlarinda bir
araya gelmis ve bolgeyi etkileyen Eosen yatay hareketleri ile tekrar deformasyona ugramslardir.
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ABSTRACT.- Of the allochthonous sequences in the study area, the neritic carbonates are called the
Siimbiillii formation, and carbonates and clastics having basin and slope characteristics the Maras-
It formation though both have been defined as showing lateral and vertical transitions to each other
by previous studies.

In this study, Mesozoic platform-type carbonates are called the Domuzdag nappe and Mesozoic se-
ries consisting of slope- and basin-type carbonates and clastics with volcanics the Giilbahar nappe.
These differentiated allochthonous sequences are also accompanied by ophiolitic melange, olistost-
romes, and the Pinarbagt ophiolite. The Pinarbagt ophiolite rests upon the allochthonous sequences
as an incomplete ophiolitic series composed of ophiolitic melange, metamorphic slivers, tectonites,
and ultramafic and mafic cumulates. Some of these sequences which display similar facies charac-
teristics gained at different time intervals, but distinct stratigraphic features preserved their original
positions while others lost their original positions by later tectonic processes. As a result of this
study, these sequences from bottom to top were defined in the region; Kindiralik sequence, Asmaca-
dere sequence, Govdelidagi sequence, Fisdere sequence, and Haciilyastepe sequence. In general,
the Late Triassic-Cretaceous Kindiralik sequence begins with megalodont-bearing limestone, conti-
nues upward with local beds of oolitic limestone, recrystallized limestone, and calcarenitic limesto-
ne. The sequence terminates with globotruncana-bearing micrite and blocky flysch unit. The Late
Triassic-Cretaceous Asmacadere sequence begins with basal megalodont-bearing limestone and
continues upward with breccic limestone locally having calcarenitic character with interbedded
recrystallized limestone. This sequence terminates with neritic limestone, cherty limestone, and
blocky flysch unit. The Govdelidag sequence of Late Triassic-Cretaceous age begins with thickly- to
very thickly-bedded recrystallized limestone and contir.ues upward with limestone bearing abundant
microfossils and having oolitic character, which in turn, grade to limestone with rare rudist fossils
and blocky flysch unit. The Figdere sequence begins with basal limestone containing lumps and in-
terbeds of chert locally interbedded with calciturbidite. It grades upward to more conspicuously
thinly- to locally moderately-bedded globotruncana-bearing limestone which in turn, grades to
blocky flysch unit. The Haciilyastepe sequence begins with oolitic limestone and continues upward
with limestone interbedded with chert which in turn, grades to blocky flysch unit. The Kindiralik, As-
macadere, Govdelidag, and Haciilyastepe sequences have been included in the Domuzdag nappe
whereas the Fisdere sequence has been included in the Giilbahar nappe.

The sequences regionally included in the Domuzdag nappe structurally and stratigraphically show
similarities to the Beyaz Aladag nappe in the southwest and Munzur sequence in the northeast. So-
me of the sequences included in the Giilbahar nappe have been interpreted to be laterally transitive
with neritic carbonates by previous studies while others have been included in the melanges in the
region. These struc "wral units as well as ophiolites were Jjuxtaposed by the end of Upper Cretaceous
and deformed again by regional lateral movements during Eocene period.
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Bolkar Daglar:1 Giineybat1 Kesiminin J eolojisi
The Geology of The Southwestern Part of The Bolkar Mountains
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0z.- Caligma alani, Karaman’in giineydogusunda yeralan Yigliik dagr ve civaridir. Yiigliik dagi, Or-
ta Toroslarin kuzeydogusunu olusturan Bolkar daglarinin glineybati uzantisidir.

Inceleme alaninda stratigrafileri ve jeolojik konumlari farkli Mesozoyik yaslt iki ayr1 tektono-stratig-
rafik birim yeralir. En altta yer alan Yiigliik grubu, alt dokanagi ¢aligma alani i¢inde gozlenemeyen
Erken-Orta Triyas yash gri renkli, ooidli kiregtaglarindan olusan Kurucaen formasyonu ile baslar,
Orta-Geg Triyas yash dolomit ve kirectaglarindan olusan Elmadag formasyonu ve Geg Triyas-Liyas
yash tiirbiditik kumtag ve kiregtaslarini iceren Diiden formasyonu ile devam eder. Istif, alttaki birim-
leri agili uyumsuzlukla tizerleyen dolomit ve neritik kiregtaglarindan olugan Orta Jura-Ge¢ Kretase
yash Mordag formasyonu ve Geg Senoniyen yash kirmizi, pelajik kiregtaslarindan olusan Karagol
formasyonu ile son bulur.

Yiigliik grubu’nun tizerinde, Egrigayir ofiyolitli melanji ve Belveren blogu yer alir. Egricayir melan-
Jt, kirmuzs renkli killi kiregtasi, tiirbiditik kumtasi ve olistostromal gakiltaglarindan olusan bir matriks
ve i¢inde yer alan ofiyolit, volkanit ve kirectasi bloklarindan olusur. Geg¢ Maastrihtiyen‘de olusan
Egricayir melanji, pasif kita kenari iizerinde gelisen peripheral 6n iilke tipi havzada olusan bir sedi-
manter melanjdir.

Inceleme alaninda genis alanlar kaplayan Belveren blogu ise, Egricayir melanji iginde yeralir ve Geg
Triyas yash gri-kahverenkli, dolomitik kiregtaglarindan olugan Kizil formasyon ile baslar, Ge¢ Tri-
yas yasl, agik renkli neritik kiregtaglarindan olusan Devezindan formasyonu ile devam eder ve Er-
ken Jura-Geg(?) Kretase yasl kirmizi pelajik kiregtaslart ile ¢ortlii kiregtaglarindan olusan Kuzulu
formasyonu ile son bulur.

Inceleme alaninda Tersiyer, Mesozoyik yagli birimleri acili uyumsuzlukla drten Geg Paleosen-Orta
Eosen yasli transgresif bir istif ile baslar. Giizeller grubu adi verilen bu istif, Geg Paleosen yash gri
renkli ¢akiltaglarindan olugan Bergin, Ge¢ Paleosen-Erken Eosen yasl neritik kiregtaglarindan olu-
san Tosuntag ve Orta Eosen yasl tiirbiditik kumtagi-marn-kiltas: ardalanimindan olusan Kiictikkorag
formasyonlarindan meydana gelir.

Glizeller grubu ve daha yasli birimler iizerinde, Orta Miyosen yasl kirmizi-kahverenkli gélsel cokel-
lerden olusan Kiraman formasyonu ve Orta Miyosen yash genellikle resifal kiregtaglarindan olusan
transgresif Mut formasyonu agilt uyumsuzlukla yer alir.

[stif, en iistte yeralan ve taban cakiltaslari ile baglayan kirmizi-kahverenkli karasal klastiklerden olu-
san muhtemelen Pliyosen yaslhi Karakdy formasyonu ile son bulur,
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Geg Kretase sonunda ofiyolitli melanjin yerlesimini takiben KD-GB gidisli kivrimlanarak bir antik-
linoryum olusturan, Orta Eosen (Liitesiyen) sonu sikigmalari ile de ayni dogrultuda kivrimlanan in-
celeme alaninda, muhtemelen Orta Miyosen sonrast Saritay ve Karacakuyu fayr gibi KB-GD dogrul-
tulu normal faylar meydana gelmistir.

Bolgenin en dnemli neotektonik unsuru olan yaklasik D-B dogrultulu Kayaonii fay: ise, Pliyosen
sonrasi olugan egim atimli normal faydir.

Anahtar kelimeler: Bolkar daglari, Yiiglik dagi, Giizeller grubu, Belveren blogu, Egrigayir ofiyo-
litli melanju.

ABSTRACT.- The study area is the district of Yiigliik mountain located in the southeast of Karaman.
Yiigliik mountain is the southwestern extension of the Bolkar mountains which form the northeast of
the Central Taurides.

Two tectono-stratigraphic units which present different stratigraphy and tectonic setting are expo-
sed in the investigation area.

The sequence of Yiigliik group starts with the Kurucaen formation composing of the Lower to Midd-
le Triassic grey oolitic limestones which the bottom contact can not be observed in this region. The
sequence continues respectively with the Middle to Late Triassic Elmadag formation which is com-
posed of dolomite and limestones and Late Triassic-Liassic Diiden formation which is represented
by a tiirbiditic sandstone and limestones. Mid Jurassic to Upper Cretaceous, Mordag formation,
consisting of dolomites and neritic limestones, overlay the former units with an ungular unconfor-
mity. The sequence ends with the red pelagic limestones of Karagol formation of Late Senonian.

The Egricayir ophiolitic melange and the Belveren block set on the top of the Yiigliik group. The Eg-
ricayir ophiolitic melange includes ophiolite, volcanite and limestone blocks in a matriks of red ar-
gillaceous limestones, turbiditic sandstones and some olistostromes. The Egricayir sedimentary me-
lange had been formed in a peripheral foreland basin developed in front of the obducted ophiolite
sheet on to the passive margin by gravity slidings in Late Maastrictian time. The Belveren Block
which covers large area in the region take place in the Egricayir melange and starts with the Kizil
formation of Upper Triassic brown coloured dolomitic limestones and continues with the Upper Tri-
assic light coloured neritic limestones of Devezindani formation. The Early Jurassic-Late Cretace-
ous Kuzulu formation which is consisted of red coloured limestones and cherty limestones represent
the upper levels of Belveren block.

The Tertiary sequence starts with the Late Paleocene to Middle Eocene Giizeller group which
transgressivelly covers the former unites with an ungular unconfomity. The Giizeller group is repre-
sented by the Upper Paleocene conglomerates of Ber¢in formation, Upper Paleocene-Lower Eoce-
ne neritic limestones of Tosuntas formation and Middle Eocene tiirbiditic sandstone, shale and marl
alternation of Kiigiikkorag formation.

The Middle Miocene limnic sediments of the Kiraman Formation and the Middle Miocene reefal li-
mestones of the Mut formation overlie the Giizeller Group and the Mesozoic unites with an ungular
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uncorformity. The Tertiary sequence ends by the continental red-brownish coloured clastics of Ka-
rakdy formation of Pliocene age.

The study area first had been folded as an anticlinorium in NE-SW direction Sfollowing the emplace-
ment of the ophiolitic melange at the and of the Late Cretaceous, than uplifted and folded again in
the same direction at the end of the Middle Eocene.

Following the compressional phase of the Late-Middle Eocene, the study area is faulted by normal
faults in NW-SE direction and Saritay and Karacakuyu faults have ocurred probably after the Mid
Miocene time. The Kayaonii dip-slip normal fault which is the most important neotectonic structure
of the region has veen formed in E-W direction in post Pliocene.

Key words: Bolkar mountains, Yiigliik mountain, Giizeller group, Belveren block, Egricaywr ophioli-
tic melange.
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Hekimhan-Kuluncak (Malatya) Yoresindeki
Ofiyolitik Kayalarin Tektonostratigrafik Ozellikleri
Tectonostratigraphic Characteristics of the Ophiolitic
Rocks in The Hekimhan-Kuluncak (Malatya) Region
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OZ.- Malatya kuzeyinde, Hekimhan ile Kuluncak arasindaki genis bir alanda D-B  dogrultusunda
uzanmim gosteren ofiyolitik kayaglar iizerine detayli caligmalar yoktur. Sunulan ¢aligmada bolgedeki
ofiyolitik topluluk, ofiyolitik karigik ve ofiyolitik dizi olmak iizere iki birime ayirtlanmig ve bu bi-
rimlerin tektonostratigrafik konumlarr irdelenmistir.

Inceleme alaninda tabanda Jura-Kretase yagh platform kiregtaslar bulunmaktadir. Hekimhan ve Ku-
luncak giineyinde bu birimin iizerine yaygin kiregtagi bloklart igeren serpantinit matriksli ofiyolitli
karisik tektonik olarak gelmektedir. Ofiyolitli karisigin tizerinde ise ofiyolitli dizi yer almaktadir.

Ofiyolitli dizinin tabaninda harzburjitlerin egemen oldugu tektonitler yer alir. Kuluncak ydresinde
yaygin olan bu birimin izerine dunit, verlit ve piroksenitlerden olugan kiimiilat peridoditler gelmek-
tedir. Ancak bu iki birim arasindaki dokanak net olarak izlenmemektedir. Kiimiilat peridoditlerle ta-
bakalr gabrolarin gecisi Hekimhan kuzeybatisinda Karakuz dogusunda gozlenebilmektedir. Inceleme
alaninin kuzeyinde masif gabrolar yaygin olarak goriiliir. Hekimhan-Hasangelebi yolu tizerinde ma-
sif gabrolarin iizerinde Kérburun mevkiinde levha dayk karmagigint olusturan diyabaz dayklart izle-
nir. Levha dayk karmagiginin {izerinde ise yaygin olarak yastik lavlar bulunmakatadur.

Yukarda tanimlanan ofiyolitli dizi yer yer birbirinden kopmus olsa da diizenli bir ofiyolite ait biitiin
birimleri kapsamaktadir.

Ofiyolitik dizinin iizerindeki radyolaritlerden Jura-Kretase yagt alinmigtir, dolayisiyla birimin olugsum
yast en azindan Jura-Kretase'dir. Tektonik birimleri Maastrihtiyen yasl transgresif bir volkano-tor-
tul dizi uyumsuz olarak értmektedir. Bu nedenle ofiyolitin yerlesim yast Maastrihtiyen 6ncesidir. Bi-
rimin tizerindeki ortii kayalar iiste dogru kesiksiz olarak Eosen’e kadar devam etmektedir. Genel
ozellikleri ve tistiindeki ortiiniin Eosen’e kadar siirekliligi gozetildiginde Hekimhan yoresindeki ofi-
yolitik dizi Neotetis’in giiney koluna ait Ispendere Ofiyoliti ile denestirilebilir.

ABSTRACT.- All of the ophiolitic rocks east-west extending in the large area between Hekimhan-
Kuluncak at the north of Malatya are undifferenciated in the previous studies. The ophiolitic rocks
in this area have been differenciated two units and their tectonostratigraphic settings was investiga-
ted in the presented study.
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Jurassic-Cretaceous platform limestone is found at the base of study area. An ophiolitic complex
containing limestone blocks in a serpentinitic matrix overlies tectonically this unit at the South of
Kuluncak and Hekimhan. An ophiolitic suit take place over the ophiolitic melange. Tectonites com-
posed of mainly serpentinized hartzburgites are found at the bottom of the ophiolitic suit.

Tectonites that are common near Kuluncak area are underlain by cumulate peridotites comprising
dunite, wehrlite and pyroxenite. Contact of tectonites and cumulate peridotites is not clearly obser-
ved. Passing from cumulate peridotites to layered gabbros can be seen in the east of Karakuz at the
northwest of Hekimhan. Massive gabbros are commonly observed at the northern part of the study
area. Sheeted dyke complex composed of diabasic dykes are seen over this unit in the Kérburun lo-
cation between Hekimhan-Hasangelebi. Pillow basalts are commonly observed over the sheeted
dyke complex in the same locality. Sedimentary rocks of ophiolitic suite can be seen near Giiveng
Village at the northeast of Hekimhan.

The rock association defined above contains all the units of an ophiolitic suite even so they are de-
tached from one another in places.

Jurassic-Upper Cretacous age has been obtained from radiolarites that is an uppermost part of op-
hiolitic suit. For this reason, the formation age of the ophiolitic suit is Jurassic-Cretaceous. A Ma-
astrichtian aged transgressive volcano-sedimentary series overlies unconformably all of the tecto-
nic units. Consequently, age of ophiolite emplacement is pre-Maastrictian. F. urthermore, cover rocks
over the ophiolitic suit is a continuous series from Maastrichtian to Eocene. By considering its ge-
neral characteristics and continuity of its cover from Maastrichtian to Eocene, this ophiolitic suit
can be correlate to Ispendere Ophiolite belonging to southern branch of Neo-Tethys
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Aladaglar Bolgesinde Yiizeylerin Bozkir Birligi Istiflerinin
Tektono-Stratigrafik Ozellikleri
Tectono-Stratigraphic Characteristics of Bozkir
Units Cropping Out In Aladaglar Region
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OZ.- Dogu Toroslarda, Ecemis Fay zonu, Aladaglar ile Karsanti (Aladag) (Adana) ve Karaisali
(Adana) ilgeleri arasinda kalan alanda Geyik Dag Birligi, Aladag Birligi (Belemedik istifi, Blument-
hal, 1947; Alan ve dig., 2004)) ve Bozkir Birligine ait birimler yiizeylenir. Bu arastirmada Bozkir
Birligine dahil ettigimiz Karanfil Dag ve Lorut Dag istifleri ile Etekli istifi ayrintili bigimde incelen-
mistir.

Caligma alaninda, Geyik Dag birligi Ust Permiyen ve Jura-Kretase; Aladag birligi ise Ust Devoni-
yen-Ust Kretase yag araligina ait kaya-stratigrafi birimlerinden olusur. Bozkir birligi ise Ust Kretase
yasli Kizildag ofiyolitik melanji, Pozanti-Karsant1 ofiyoliti, Jura-Kretase yash Karanfil dag, Triyas-
Kretase yagh Lorut dag istifleri ve Triyas-Jura yash Etekli istifi ile temsil edilir.

Jura-Kretase yasli kaya birimlerinden olusan Karanfil dag: istifinin gozlenebilen en alt seviyesinde
¢ort yumrulu ve ara seviyeli ince,orta-kalin tabakalanmali kiregtaglari bulunur. Uste dogru radyola-
rit, seyl, ¢ort yumrulu ve ara tabakali mikritik kirectasi, radyolariali biyomikrit ile devam eden istif,
kirmizi,bordo renkli camurtagi,¢ort,seyl ardalanmas ile sona erer. Alt dokanagi gozlenemeyen istif,
tistten ofiyolitik melanj ile tektonik dokanaklidir.

Triyas yagh Megalodon’lu orta-kalin tabakali, kiregtaslariyla baglayan Lorut Dagi Istifi iiste dogru
yer yer dolomit seviyeleri ile ¢ort sivamali kiregtaglarina geger. Kretase’ye kadar ¢ikan istifin tist bo-
liimiinde bej renkli, orta-kalin tabakali ¢ort sivamali kiregtaglari yer alir. Caligma alaninda alt dokana-
g1 gozlenemeyen istifin iist dokanag ofiyolitik melanj ile tektonik iligkilidir.

Etekli istifi, Triyas-Jura yasl olup alt seviyeleri bej, beyaz renkli orta-kalin tabakali Megalodon’lu
rekristalize ve mikritik kiregtaslarindan,iist seviyeleri ise algli,mercanli ve ¢ort sivamali bej,beyaz
renkli rekristalize, mikritik kirectaslarindan olugmaktadir. Istif alttan ve istten ofiyolitik melanj ta-
rafindan tektonik dokanakla sinirlanir.

Karanfil dag1 istifi ayrintili olarak ilk kez Blumenthal (1946) tarafindan incelenmistir. Bu ¢alismada
da ayn adla tanitilan istif stratigrafik ve yapisal konum bakimindan Toroslarda Giilbahar Napi (Gut-
nic ve dig.,1968; Ozgiil,1976,1977; Monod , 1977; Poisson, 1977; Senel, 1989,1994; Metin,2004)
adi ile tamtilan istifle denestirilebilir. Lorut Dagi ve Etekli istifleri ilk kez Blumenthal (1946) tarafin-
dan bolgesel olarak incelenmis olup, adlamalari ise bu ¢alisma sonucunda yapilmig ve Toroslarda
Domuzdag Napi (Gutnic ve dig., 1968; Ozgiil, 1976,1977; Monod,1977; Poisson, 1977; Senel,
1989,1994; Metin, 2004) olarak bilinen istifle denestirilebilir.
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ABSTRACT.- In the area among the Ecemis Fault zone, Aladaglar, Karsant (Aladag) and Karaisa-
lt (Adana) towns, the Eastern Taurides, rocks of Geyik dag unit, Aladag unit (Belemedik Sequence
of Blumenthal, 1947 and Alan et.al.2004) and Bozkir unit are exposed. In this research the Karanfil
Dag, Lorut dag and Etekli sequences of Bozkir unit have been studied in detail.

In the investigated area, the Geyik dag Unit is represented by Upper Permian and Jurassic-Creta-
ceous and Aladag unit by Upper Devonian-Upper Cretaceous lithostratigraphic units. Bozkir Unit
is represented by Upper Cretaceous Kizildag ophiolitic melange, Pozanti-Karsanti Ophiolite and Ju-
rassic-Cretaceous Karanfil dag, Triassic-Cretaceous Lorut dag and Triassic-Jurassic Etekli sequen-
ces.

At the bottom the observable part of Karanfil Dagi sequence which is Jurassic- Crateceous in age
is represented by thin,medium-thick bedded and nodular chert layers. The sequence continues up-
ward with radiolarite, shale.micritic limestone with bedded and nodular cherts and radiolarian bi-
omicrites,ends with red, bordeaux mudstone, chert and shale alternation. The lower boundary of the
sequence can not be observed; however it is tectonically overlain by ophiolitic melange.

Lorut dagi sequence of Triassic age from bottom to top starts with medium-thick bedded,megalodont
bearing limestone, and transitional to dolomite and chert plastered limestone.

The top of the sequence ranges to Upper Cretaceous and consists of beige colored, medium-thick
bedded,chert plastered limestone. The lower boundary of the sequence can not be observed. in Study
area, whereas the upper boundary is a tectonic contact with the overlying ophiolitic melange.

Etekli sequence of Triassic-Jurassic age, from bottom to top consists of beige, white colored, medi-
um-thick bedded megalodont bearing recrystallized and micritic limestones and algae-and coral-
bearing, chert plastered, beige-white colored recrystallized and micritic limestones. The lower and
upper boundaries of the sequence is a tectonic contact with overlying and underlying ophiolitic me-
lange.

Karanfil dagi sequence was firstly studied in detail by Blumenthal (1946). Considering the stratig-
raphic and structural setting, the same name is used in our study area for this sequence which is de-
fined as Giilbahar Nappe in Taurides (Gutnic et.al.,1968; Ozgiil, 1976, 1997; Mond,1977; Pois-
son, 1977, Senel, 1989,1994; Metin,2004). Lorut Dagr and Etekli sequences were firstly investigated
regionally by Blumenthal (1946), however, this new nomenclature is firstly applied in our study. The-
se sequences can be correlated with the sequences known as the Domuzdag Nappe in Taurides (Gut-
nic et.al.,1968; Ozgit’l, 1976,1997: Monod, 1977 ; Poisson,1977;Senel, 1989,1994; Metin,2004).

274



58. Tiirkiye Jeoloji Kurultay: 11 - 17 Nisan 2005, MTA Kiiltiir Sitesi, Ankara
58th Geological Congress of Turkey

POSTERLER
- POSTERS

275



58. Tiirkiye Jeoloji Kurultay: 11 - 17 Nisan 2005, MTA Kiiltiir Sitesi, Ankara
58th Geological Congress of Turkey

Dilek Yarimadasi - Soke - Selcuk Cevresinin Neojen Oncesi
Tektono-Stratigrafisi*
Pre-Neogene Techtono-Stratigraphy of Dilek Peninsula-Soke-Selcuk And The
Surrounding Area

Ali CAKMAKOGLU

cakmakogluali@yahoo.co.uk

OZ.- Farkli yapisal-stratigrafik birimlerin bulundugu bilinen Menderes masifi’nin bati- glineybatisin-
da; Dilek Yarimadasi-Soke-Selguk dolayinda, birbirleriyle yapisal iligkili, gesitli tektono-stratigrafik
birimler yiizeylenir.

Dilek Yarimadasi’nda, bu birimlerden en altta, olas1 Jura-Ust Kretase yaslt mermer, ¢ortlii mermer ile
metaflis fasiyesindeki metavolkanit, tiirbiditik mermerler ve fillitlerden olusan “Dipburun nap1” bu-
lunur. Bu napi tizerleyen “Samsundagi nap1”, Paleozoyik yasli cesitli gist ve mermerler ile Triyas-Ust
Kretase yagli, metaboksit igeren metakarbonatlardan olusur.

Soke-Selguk gevresinde ise, pelitik ve bazik sistlerden olusan bir matriks ve icinde; ¢esitli boyut-
larda ve farkln stratigrafik diizeylerde, olistolit ve/veya tektonik dilimler halinde, metabazit, metault-
rabazit, eklojit, mermer, amfibolit ve ¢ortlii mermerlerin olusturdugu “Sirince metaflisi”, Samsun-
dagi napini tektonik olarak tizerler. Sirince metaflisi, Dipburun napinin iist seviyelerini olusturan me-
tafligin, olasi stratigrafik esdegeridir.

Dabha iistte, tektonik olarak yer alan ve Likya Naplari kapsamindaki Bodrum Napinin esdegeri olan
“Akcakonak birimi”; altta, Alt-Orta Triyas yasli metakirintili ve iistte, Orta Triyas-Senoniyen yasli
karbonatlarla temsil edilir ve Ust Kretase-Alt Tersiyer (Daniyen?) yasli, yer yer olistostromal 6zel-
likteki “Izmir Fligi” tarafindan tektonik olarak ortiiliir. izmir Flisi, yer yer Samsundagi napr ile Ak-
cakonak biriminin arasinda tektonik dilimler olarak bulunur.

Biitiin bu birimler Erken Miyosen - Kuvaterner yash kaya birimlerince uyumsuz olarak ortiiliir.

Bu ¢alismanin amaci, MTA tarafindan basima hazirlanan M18 1/100.000 Olgekli jeoloji haritast kap-
saminda bulunan Dilek Yarimadasi-Soke-Selguk dolayindaki kaya birimlerinin yayilimlari ve tekto-
no-stratigrafik ozelliklerini tartigmaya agmaktir.

ABSTRACT.- At Dilek Peninsula-Séke-Selcuk areas, to the western-southwestern parts of Mende-
res Massive, structurally related various techtono-stratigraphical units crops out.

The sequence commences with the “Dipburun nappe” in the Dilek Peninsula which is probably Jur-
rasic to Late Cretaceous in age and composed of marble, cherty marble and metavolcanites, turbi-
ditic marbles and phillites depicting a flysch facies. It is overlain by the “Samsundagi nappe” which
comprises various schists and marbles of Paleozoic age and metaboxit bearing metacarbonates of
Triassic-Upper Creataceous age.
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Around Soke-Selguk area, The Samsundagr nappe is tectonically overlain by the “Sirince me-
taflysch” comprising olistoliths or tectonic slabs of metabasic rocks, metaultrabasic rocks, eclogi-
tes, marbles, amphibolites and cherty marbles in a matrix made up of pelitic and basic schists. The

Sirince metaflysch is a probable lateral equivalent of the metaflysch forming the upper levels of the
Dipburun nappe.

Upward, “Ak¢akonak unit” tectonically overlies the Sirince metaflysch. The Akgakonak unit is the
equivalent of Bodrum Nappe which is a part of Lycien Nappes. It consists of metadetritics of Lower-
Middle Triassic age, in its lower levels and carbonates of Middle Triassic-Cenonian age, in its up-
per levels. It is overlain by the “Izmir Flysch” which is olistostromal in parts. The Izmir Flysch is
present between the Samsundag nappe and the Akgakonak unit as tectonic slabs.

All of these units are overlain unconformably by the Early Miocene-Quarternary aged formations.

The purpose of this study is to discuss the structural and stratigraphic features and the distributions
of the rock units cropping out in the Dilek Peninsula-Sike-Selguk areas which are located in the M18
1/100.000 scaled geological map which is in preparation to be published by MTA.
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Biga Yarimadasi’nda Eosen Yash Denizel Ignimbiritlerin Varhg
Eocene Aged Marine Ignimbrite Presence at Biga Peninsula

Mustafa DONMEZ:, Ali Ekber AKCAY", §.Can GENC, Mehmet EYUPOGLU-,
Yelda Atict ILGAR', Siikrii ACAR’ ve Fatma YAVAS'

"MTA Genel Miidiirliigii, Jeoloji Etiidleri Dairesi, Ankara

“ITU Maden Fakiiltesi, Jeoloji Miihendisligi Boliimii, Maslak / Istanbul

"MTA Kocaeli Bolge Miidiirliigii, Kocaeli

OZ.- Volkanik sahalarda karasal ignimbritlerin yayginligina karsin su alti ortamlarda gelismis olan
ignimbritler oldukga seyrektir. Bu sunumda Biga yarimadasinin kuzey kesimlerinde saptanmis olan
denizel ignimbritlerin saha ve petrografik 6zellikleri tanitilmaktadir. Biga Yarimadasi’nda Canakka-
le ilinin Umurbey, Balikligesme, Can ve Bayramig ilgeleri arasinda asidik-orta¢ volkanizma ve bun-
lara bagli olarak gelisen denizel ignimbiritler bulunmaktadir. Volkanizmanin diger iirtinlerini ayni ka-
rakterli riyolitik, andezitik lavlar, kiil-blok akmalari, bres ve tiifler olusturur. Ancak bunlar ignimbi-
ritlere gore daha az oranda yiizeylenmektedir. Priabonian’da etkinligini stirdlirmiis olan bu volkaniz-
manin triinleri, ayn: yastaki kumtagi, kiltagi ve seylden olusan tiirbiditik ¢okellerle ardalanmali ola-
rak bulunur. Volkanizma; Hacibekirler koyii (Bayramig) ve Karasmerler kéyii giineyinde (Lapseki)
andezitik-riyolitik karakterli lavlarla temsil edilir. Bolgedeki asidik volkanizmanin en énemli tirtinii-
nii olusturan ignimbiritler, Karadmerler, Saraycik, Kirazl koyleri ile Eskikisla koyi kuzeyindeki Ko-
rudere’de yiizeylenir. Ignimbritler tizerinde yaptigimiz saha ve laboratuvar caligmalart bunlarin deniz
alti piroklastik akmalarla olustugunu gostermigtir. Ignimbiritler yesil ve beyaz renklerde olup, alte-
re kesimlerde renk sarrya donmektedir. Ignimbritler az oranda pomza ve bolca bazik kayag pargala-
riicermektedir. Bazi kesimlerde pomza pargalart yerini bosluklu bir yapiya birakmustir. Kaynasma za-
yif oldugundan alev yapilari gelismemistir.

ABSTRACT.- The submarine ignimbritic rocks are rarely developed while the subaerial ignimbrite
formations are widely formed in the volcanic fields. In this presentation, the field and petrographic
features of the submarine ignimbrites recognized in the northern parts of the Biga peninsula will be
presented. The acidic to intermediate volcanic rocks including the marine ignimbrites crop out at
around the Umurbey, Baliklicesme, Can and Bayramig districts of Canakkale province in the Biga
peninsula. The other products of this volcanism are the andesites and rhyolitic lavas, and related
pyroclastic rocks such as ash-boulder flows, breccia and tuffs. The marine ignimbritic rocks are do-
minated over these rocks. These volcanic products extruded in Priabonian period are intercalated
with coeval sedimentary rocks which are composed of sandstone, claystone and shales. The volca-
nic rocks are represented by andesitic and rhyolitic lavas between Hacibekirler ( Bayrami¢) and so-
uth of the Karaomerler villages (Lapseki). Ignimbrites comprising the most important products of
the Priabonian acidic volcanism in the region crop out at around the Karaomerler, Saraycik, Kiraz-
lvvillages and the northern part of the Eskikisla village. Our field and laboratory studies on the ig-
nimbrites indicate that these rocks are the products of the submarine pyroclastic Sflows. The ignimb-
rites are green and white in color, and turn to the yellow in the altered parts. They have abundant
basic rock fragments and less amount of pumice. The pumice fragments are replaced by porous
structure in places. The fiamme structures are not developed due to slightly welding.
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Akoluk (Ulubey-Ordu) Epitermal Altin Yatagina Ait Kiitlesel ve
Jeokimyasal Degisimler
Great Quantitical and Geochemical Changes of Akoluk (Ulubey-Ordu)
Epithermal Gold Deposite

Giilten YAYLALI ve Necati TUYSUZ

KTU, Jeoloji Miihendisligi Béliimii, Trabzon (gultenyaylali@hotmail.com, tuysuz @ktii.edu.tr)

OZ.- Bu calisma Akoluk (Ulubey-Ordu) y6resinde yer alan altin zuhurunu kapsamaktadir. Dogu
Pontid’ lerin bat: kisminda yer alan caligma alanindaki kayaglar, volkanik ve tortul kayag birliktelik-
lerinden olusmaktadir. Inceleme alani findik agaglariyla kaphdir. Kayaglar ¢ok kiiciik alanlarda yliz-
lek vermektedir. Dolayisiyla cevherlesme alanmim belirlenmesinde en kullamgh yontem toprak je-
okimyasidir. Bu amagla topragin B zonundan 376 adet drnek alinmigtir.

Calisma alaninda Ust Kretase yasl dasitik tiifler igerisinde bulunan fay sistemleri boyunca olugan
damar tipi bir cevherlesme bulunmaktadir. Bu birim cevher olugturan ¢ozeltilerin dolagimint sagla-
yan N45-50E dogrultulu bir fay ve bu fay sistemini yer yer kesen N55-60W dogrultulu ikinci bir fay
sistemi tarafindan kesilmektedir. Cevherlesme bu fay sistemlerinin kesistigi kisimlarda konumlan-
maktadir.

Cevher mineralleri nabit altin, zinkenit, stibnit, orpiment, realgar, zinober, pirit, markasit, sfalerit ve
galendir. Gang mineralleri ise kuvars, barit, kalsit, dolomit ve florittir. Cevherlesme damarlar ve yan
kayaglar iginde olusmustur. Damarlardaki bosluklar cogunlukla kuvars, barit, serisit ve cevher mi-
neralleri ile dolmustur. )

Caligma alanindaki toprak zonu yaklagik 0.5 ile 1 m kalinhigindadir. Topraklarda altin ile yakindan
iligkili olan elementler analiz edilmistir. Bunlarin arasinda Au, Ag, Sb, As, Zn, Mo, W ve Ba ele-
mentleri dnemli anomaliler sunmaktadir. Bunun yani sira kiigiik boyutlu birkag anomali noktasi da-
ha goriilmektedir. Bunlar 6rnekleme hatasindan kaynaklanmig olabilir.

istatistiksel ve GIS degerlendirmeleri cevher yapici elementlerin ¢ok sayida anomali alani olusturdu-
gunu gostermektedir. Bu anomali alanlarinin en genisi caligma alaninin dogu kisminda yer almakta
olup, burada farkli sekilde yonlenmis iki fay birbirini kesmektedir.

ABSTRACT.- This study covers gold occurance located at Akoluk (Ulubey-Ordu) area. The study
area located in the western part of the Eastern Pontides consist mainly of volcanic and sedimentary
rock unit. The area of interest is intensely vegetated with hazelnut trees grown in a grass covered
land. Rock exposures are quite limited, mainly encountered in small valleys. Therefore, soil geoche-
mistry is the only useful tool in delineating the areas of mineralization. For this purpose 376 samp-
les were collected from the B-horizon.
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A vein type gold occurrence is confined to the fault zones crossing dacitic tuffs of Upper Cretaceous
age. This unit is cross-cut by a N45-50F striking fault system which served as a major channelways
for ore forming solutions. This fault system is locally cut by a second fault set striking N55-60W. Mi-
neralization is located largely at the intersections of these Sfault system.

Ore minerals are native gold, zinkenite, stibnite, orpiment, realgar, cinnabar, pyrite, marcasite, spha-
lerite, galena. Gang minerals are quartz, barite, calcite, dolomite, Sfluorite. Mineralization occurs as
replacement type in the wall-rock, whereas void fillings in the vein which consists largely of quartz,
barite and sericite.

Soil zone thickness varies from 0.5 m to 1 m in the study area. Elements analyzed and interpreted
are the ones which are known to have close association with gold. Of these, Au, Ag, Sb, As, Zn, Mo,
W and Ba show a single very significant anomaly pattern. Although several other small isolated ano-
malies are also recorded. This must be related to sampling errors.

Statistical and GIS evaluations show that ore Jorming elements form several isolated anomalous are-
as. The largest of which is in the eastern part of the studied area where to differently oriented fault
systems cross each other.
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