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KARAYUN-ZARA ARASINDAKI BIRIMLERIN SEDIMANTOLOJIK
OZELLIKLERI:SIVAS BASENI (ALT-ORTA MIYOSEN)

SEDIMENTOLOGICAL CHARACTERISTICS OF THE UNITS BETWEEN KARAYUN
AND ZARA: SIVAS BASIN (LOWER-MIDDLE MIOCENE)

Erdal KOSJUN -MTA Genel Midiirliigii, ANKARA
Attila CINER H.U. Jeoloji Miihendisligi Boliimii, Beytepe, 06532-ANKARA

OZ: Bu ¢ahgma Oligosen yagh yar1 karasal/si§ denizel birimleri Karayiin giineyinde Sakli kdyii civarinda agi-
sal bir uyumsuzlukla iizerleyen Alt-Orta Miyosen yagh birimlerin Zara'nin giineyinde bulunan ayn yagtaki bi-
rimler ile korelasyonu ve detayli ortamsal yorumlar amaglanmigtir,

Doguya dogru, Zara'nin giineyinde Alt Miyosen kalmlig1 500 metreyi bulan ve genelde andezit bloklarmin
olusturdugu bir aliivyal yelpaze/yelpaze deltas1 ve bunlan iizerleyen yer yer jips yumrulu tagkin ovasmn kir-
miz1 camurtaglan ile baglar. Bunlar j¢inde 2-10 metrelik jips bantlart ve 1-3 metrelik fosilli kumtagi-kiregtagt
bantlart bulunan ve toplam kalnlif1 1 kilometreyi gegen sig denizel (kiy1 6nii ve Gtesi) yesil camurtaglar iizer-
ler. Ayrica bu ¢amurtaglar igerisinde kalinliklari 5 ile 20 metre arasinda degigen wmak ve agiz bar gokelleri
kilometrelerce yanal devamlilik gosterirler. Transgresyonun yavaglamasi ile birlikte toplam kalinligi 300 metre-
yi bulan korfez ve orgiilii rmak ¢okelleri bu kesitin en son birimini olugtururlar.

Batiya dogru, Sakli koyii civarinda Alt Miyosen sabkha ortaminda geligmis bir aliivyal yelpaze ve Karayiin
civarinda da ince orta taneli menderesli rmak ¢okelleri ile temsil edilir. Kalmlig1 yer yer 300 metreyi bulan ma-
sif jipsli ve bitiimlii kiregtagi-seyl ardalanmali bir seri ve bunu iizerleyen yiizlerce metrelik s13 denizel (k1y1 oni
ve Otesi) yesil camurtaglar: ile fosilli kiy1 barlant Alt Miyosen esnasinda transgresyonun devam ettigine isaret
eder. Egribucak kdyiinde sig denizel ortamm iginde ¢evrimsel olarak gézlemlenen menderesli irmak ¢okelleri,
playa golleri ve tabakali jipsler transgresyonun sik sik daha kiigiik boyutlu regresyonlar ile kesildiginin bir kani-

tadar.

ABSTRACT: The aim of this study is the correlation of lower-middle Miocene aged units between Karayiin vil-
lage-where an angular unconformity separates Oligocene aged units-and south of Zara A detailed environmental
interpretation will also be given.

Toward east, to the south of Zara lower Miocene starts with a 500 m thick alluvial fan/fan delta system conta-
ining large andesite blocks. It 1s overlain by flood plain red mudstones containing nodules of gypsum. Nearly 1
km thick green mudstones (shoreface to offshore) interrupted by 2-10 m thick gypsum beds and 1-3 m thick fos-
siliferous limestone and sandstone beds indicate the transgression. 5 to 20 m thick fluvial sandstones and mouth
bar deposits show a remarkable continutiy within these mudstones. The end of the transgression is marked by
300 m thick braided river deposits alternating with fossiliferous bay deposits.

Towards west, around Sakh village lower Miocene is represented by an alluvial fan system developed in a
sabkhaic environment and around Karayiin by fine to medium grained meandring river deposits. Following 300
m thick series of massif gypsum beds and bituminous limestone/shale alternations overlain by hundreds of me-
ters thick green mudstones (shoreface to offshore) intercalated by offshore sandstone bars indicate the influence
of the transgression in the area. In these green mudstones small scale regressive series composed of meandering
river deposits, playa lakes and stratified gypsum beds especially around Egribucak village witness the breaks in

the transgressive pattern.
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AKARCAY HAVZASINDAN ORNEKLERLE GUNCEL, MEVSIMLIK
AKARSULARDA TORTUL BIRIKIMI VE YATAK SEKILLERI

BASIC BEDFORMS IN MODERN EPHEMERAL STREAMS WITH EXAMPLES FROM
AKARCAY BASIN, TURKIYE

Nizamettin KAZANCI Ankara Un. Fen Fak., Jeoloji Miih. B6l.Begevler-ANKARA
Ozden ILERI Ankara Un. Fen Fak., Jeoloji Miih. Bl.Besevler-ANKARA

OZ: Mevsimlik akarsular kurak ve yarikurak iklim bolgelerinin 6nemli tortul tagima ve tortul birikim yerleridir.
Kanal boylar1 géreceli olarak kisa ve su akisi orgiiliidiir. Yagh isiflerde bunlarin fasiyesleri, daimi-orgiilii
akarsularla kanigir ve/veya aliivyon yelpazelerinin as ortamlart seklinde yorumlanir. Bu akarsularin tipik
srnekleri Akarcay Havzasinda yeralir. Sultandaglarindan beslenirler ve eski aliivyon yelpazeleri iizerinden Eber
ve Aksehir gollerine ulagirlar. Kanallan arazi korumak amaciyla suni olarak sinurlandirilmigtir ve aktif yelpaze
gelisimine katilamazlar. Yaklagik 40 km lik bir kugakla birbirine az ¢ok paralel 8 kanaldaki birikimler
sistematik olarak incelenmistir. Yatak sekilleri (bed forms) genel olarak tiimiinde benzerdir. Baglica kontrol
faktorii arazi egimi ve kanal genigli§i olarak goriilir. Kanal baglangicinda afiza yakin yerlerde gecikme
cokelleri (lag dep.) ile zirhli taban yaygist (armored channel flour) bulunur. Cakil kiimeleri (pebble clusters)
tipiktir. Baz1 yerlerde zirhli taban yikilarak ana talveg olugmaktadir. Agiza yakin fakat kanalin genigledigi
yerlerde bilyiikk yan ve enine barlar (side-transvers bars) geligir. Yatak egiminin nispeten azaldif1 genis
kanallarda kanal asagisi kesimlerde, ortag ve elmas bigimli barlar (medial-diamond bars) yaygindir. Bunlar
iizerinde burun barlarn (chute bars) geligebilmektedir. Bu kesimlerde kanal daralirsa yatak yaygist (betload
sheet) tipiklesir ve iizerinde kaburga sekilli ¢akil diziligleri (pebble ribs) gozlenir. Egimin daha da azaldifi
asagl yatakta, genig kanallarda elmas bicimli, nisbeten dar kanallarda ise boyuna barlar (long bars), yer yer de
dirsek barlan (point bars) gozlenmektedir. Tim kanallarda yanal yonde tane boyu incelmesi olagandir. Yatak
sekli boyutlarmin asil olarak kanal genigligine bagl oldugu izlenmistir.

ABSTRACT: Ephemeral streams are the main agents for bedload transport in arid and semi-arid climatic zones,
however channels are small with respect to ordinary streams. Their deposits strongly resemble to those of
prennial braided rivers. The existing knowledge of style of sediment transport and bar formation in ephemeral
streams in minimal.

The studied ephemeral streams are source from Sultandaglart mountains and discharge into Eber and Aksehir
lakes, in southwest central Anatolia, Tiirkiye. They are dry in summers. Bedforms in eight streams, which are
roughly parallel to each other, were documented and correlated. Near gorges, armored channel floors and lag
deposits are essential. In proximal, where channels enlarge, side and transverse bars and also pebble clusters
occur. Towards the medial parts of channel (decreased surface inclination) medial and diamond bars become
dominant. Bedload sheets with pebble ribs and chute bars are also common. In distal section, longitudinal bar
formations are usual. Variations in bedforms the streams show that channel inclination and channel width are the
primary controlling factors for bar formation in ephemeral stream channels.
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SIVAS HAVZASINDA KARACAOREN (IMRANLI) -DIKTAS (DIiVRI-
GI) ARASINDAKI TERSIYER YASLI COKELLERIN ORGANIK FA-

SIYESOZELLIKLERI

ORGANIC FACIES CHARACTERISTICS BETWEEN KARACAOREN (IMRANLI) -
DIKTAS (DIVRIGI) TERTIARY SEDIMENTS INSIVAS BASIN

Mehmet ALTUNSOY Cumburiyet Um Jeoloji Miih. Bolimii, SIVAS
Orhan OZCELIK Cumhuriyet Uni., Jeoloji Miih. Bolimii, SIVAS

OZ: Divrigi ve Imranli (Sivas) ilgeleri arasinda bulunan inceleme alaninda Tersiyer yagh sedimanter birimler
yiizeylemektedir. Kalinliklan oldukca fazla olan bu birimlerin organik jeokimyasal yontemlerle organik fasiyes-
leri belirlenmigtir.

Alt Eosen (ipresiyen) yash Kozluca formasyonu C, CD, ve D organik fasiyeslerinde ¢okelmistir. Bu formas-
yonunun orta ve iist diizeyleri hidrokarbon iiretme yetenegi olan C ve CD organik fasiyeslerine kargilik gelirken
alt diizeyleri D organik fasiyesindedir. Orta Eosen (Liifesiyen) yagl Bozbel formasyonu da C, CD ve D organik
fasiyeslerini karakterize eder. Bozbel formasyonunun ist diizeylerini olugturan Gamurcu iiyesi C organik fasiye-
sine isaret ederken bir miktar hidrokarbon iiretme yetenegine saniptir. Bozbel formasyonunun alt diizeylerini
olugturan Fidildag iiyesi ise CD ve D organik fasiyesindedir. Alt Oligosen (Riipeliyen) yagh Selimiye formas-
yonu diisiik organik jeokimyasal veriler gostererek D organik fasiyesinin dzelliklerini yansitmaktadir. Bu fasiye-
sin hidrokarbon olusum kapasitesi yoktur. S1g deniz ortaminda ¢okelen béliimleri bulunan Alt Miyosen (Akita-
niyen-Burdigaliyen) yagh Karacatren formasyonu C organik fasiyesindedir. Ancak formasyonunun igerdigi

organik maddeler yeterince olgunlagmamiglardir.

ABSTRACT: Investigated area which is presented by Tertiary sediment is located are between Divrigi and fm-
ranl (Sivas). Organic facies are determined by organic geochemical methods from these quite thick units.

Lower Eocene (Ypretian) Kozluca formation are deposited C, CD and D organic facies. This formation con-
tains hydrocarbon potential in middle and upper level. This levels pointed out C and CD organic facies, but lo-
wer levels of this formation show D organic facies. Middle Eocene (Lutetian) Bozbel formation are characteri-
zed with C, CD and D organic facies. Middle Eocene (Lutetian) Bozbel formation are characterized with C,CD
and D organic facies. Upper levels of Bozbel formation is named Camurca member which is pointed out C orga-
nic facies and this member produces little hydrocarbon. Lower levels of Bozbel formation named as Fidildag
member also has CD and D organic facies. Lower Oligocene (Rupellian) Selimiye fc.rmation consist of D orga-
nic facies showing lower organic geochemical datas. For this reason, there is no hydrocarbon potential in this
formation. Lower Miocene (Aquitanian-Burdigalian) Karacatren formation has some levels which is deposited
in shallow marine environment. The organic matters in these levels show C organic facies and are immatured.
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QVACIK (SIVAS) YORESI TECER KIiRECTASLARININ FASIYES
OZELLIKLERI

FACIES OPORTUNUTIES OF TECER LIMESTONES OF OVACIK (SIVAS) AREA

Yavuz TOLGONAY D.E.UJ.Miih.Fak.Jeo.Miih.B6l., Bornova-IZZMIR

0Z: Bu caligmada Tecer daglanmn biiyiik bir boliimiini kapsayan kiregtaglaninin fasiyes ozellikleri
incelenmigtir.

Calisma alani, Anatolitlerle Toridlerin dofuya dogru daralan tektonik kugagi i¢inde yeralmaktadir ve
buradaki birimler her iki kusaga zgii 6zelliklere sahiptir. Bu alanda genig bir yayilim sunan kiregtaglarmin
(Tecer-Giirlevik Kiregtaglar1) yaglari, Ust Kretase'den baslayip Eosen'e (Liitesiyen) kadar uzanir. Bu
kirectaglart agik renkli ve kalin tabakalidir. Bol miktarda Foraminifer, Alg, Mercan, Pelesipod, Ekinid gibi
fosiller iceren Tecer-Giirlevik kiregtaglari tanetagi-vaketagt-istiftagi-baglamtig ardagiklart sunar ve dolomitik
seviyelere de sahip kalin bir istif olusturur. Kendi i¢inde 6 ana karbonat fasiyesine ayrilan ve genel olarak s1§
deniz karbonatlarindan olusan kiregtaglari, Mesozoyik sonlarinda ve Senozoyik baglarinda var olan ve Tetis
Okyanusundan arda kalan s1§ denizlerin litoral-sublitoral alanlaninda ¢okelmigtir.

ABSTRACT: In this study, facies oportunuties are examined of limestones of Tecer Mountains.

The study area is located in tectonic belt of approaching toward the East of Anatolids and Torids. The units
oportunuties, in this area, reasonable to both of these belts. The limestones (Tecer-Giirlevik Limestones) present
widely spreading and their ages are between Upper Cretaceous and Eosen (Lutetian). These limestones are light
colored and thick layered. Tecer-Giirlevik limestones consist of abundant Foraminifer, Algea, Coral, Pelecipod,
Echinid etc. and present repetition of grainstone-vakestone-packstone-boundstone, and have dolomitic levels.
The limestones seperate 6 main carbonate facies and they occur by shallow mariner carbonates. They
sedimented on littoral and sub-littoral zones of shallow seas of to remain behind of Thetis Ocean.
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GEMEREK (SIiVAS) DOLAYLARINDA YENICUBUK FORMASYONU-
NUN (ALT-ORTA MIYOSEN) SEDIMANTOLOJIK OZELLIKLERI

SEDIMENTOLOGICAL ASPECTS OF YENICUBUK FORMATION
(LOWER-MIDDLE MIOCENE) OF GEMEREK AREA

ibrahim TURKMEN F.{J.Miih.Fak.Jeo.Miih.BLELAZIG
1Erdal KEREY F.U.Miih Fak.Jeo.Miih.BLELAZIG

OZ: Yenicubuk Formasyonu (Alt-Orta Miyosen), Gemerek dolaylarinda KD-GB dogrultusunda uzanur. Birim
tabandan tavana dogru; Lalelik dagi, Kavga Beli, Kiiciikkamiglt dere, Tatili ve Kizilgarda§ tiyelerinden olugur.
Formasyonun kalinlif1 1500 metreyi bulur.

Yenicubuk Formasyonunun en alt seviyesini olugturan ve konglomera, kumtagt, camurtagt ile temsil edilen
Lalelik dag iiyesi, aliivyal yelpaze ortammnda gokelmistir. Bu tye ile yanal ve diisey gecisli Kavga Beli iiyesi,
kiregtagi-jips ardalanmasindan olugmugtur ve playa-gdl ortamum karakterize eder. Daha st seviyelerde gozle-
nen camurtag, kirectagi, kumtagt ve komiiriin o.ugturdugu Kiigiikkamigh dere tiyesi ise; zaman zaman batakli-
ga doniigen sif gollerde ¢Okelmigtir. Kiiciikkamigh dere iiyesi ile tamamerr yanal gecigli Tatihi iiyesi aliivyal
yelpaze tortullarini karakterize eder. Bu yelpazeler Kiigiikkamigh dere iiyesini olusturan bataklik ve golleri gii-
neyden beslemektedir. Kizilsarda} iiyesi ise, zaman zaman volkanizmanin etkiledigi bir golde ¢Skelmistir. Bu
goliin kiyidan uzak kesimlerinde kiregtaglart gokelirken, kiyiya yakin alanlarda ise jipsler ¢okelmistir.

Yenigubuk Formasyonu, tektonizma ile kontrol edilmiy KD-GB dogrultulu daglar arast bir havzada ¢okel-
migtir.

ABSTRACT: Yenigubuk Formation is found NE-SW trending of the Gemerek area. This unit is made from bot-
tom to top; Lalelik dag1, Kavga Beli, Kiigiikkamigh dere, Tatih and Kizilgardag members. Thickness of forma-
tions is about 1500 m.

Lalelik dag1 member, which is the lowest of Yenicubuk Formation and represented by conglomerate, sand-
stone and mudstone, shows characteristics of alluvial fan deposits. Kavga Beli member which grades into Lalelik
dag1 member horizontally and vertically and is composed of alternating limestone and gypsum, has the characte-
ristics of playa-lake sediments. In upper levels, Kiigiikkamigh dere member is made of mudstone, limestone,
sandstone and lignite and represent sediments of shallow lakes which change into swamps temporarily. Tatilt
member has lateral graduation with Kiigiikkamigh dere member and represents alluvial fan deposits. This fans
fed the lakes and swamps what were the sedimentary environments of Kiigiikkamigh dere member. Kizilgardag
member represents sediments of lakes which were affected by volcanic activity from time to time. Limestones
were formed in the centre parts of this lakes and gypsum beds along margins.

Yenicubuk Formations were deposited in intermountain basins with NE-SW trending which were affected by

tectonic movements.
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KONFERANSLAR OTURUMU

YERYUVARI VE INSAN-JEQKIMYANIN JEOLOJIK VE
ANTROPOLOJIK KOKENLI CEVRE KIRLILIGINDEKI
MODERN YERI

MAN ON FARTH GEOCHEMICAL CONSTRAINTS FOR THE SOLUTION OF
GEOGENIC AND ANTHROPOGENIC CAUSED ENVIRONMENTAL PROBLEMS

Muharrem SATIR Lehrstuhl fiir Geochemie, Universitat Tubingen/ALMANYA

0Z: Insan 'yagamuinin temelini olugturan dofanm giiniimiizdeki tehlikeli durumu ¢zellikle yerbilimcilere ¢ok
onemli yeni bir sorumluluk yiiklemektedir. 40 yildan beri bilim teknik ve teknolojide yagadigimiz bilingsiz ve
kontrolsuz hizli geligim refah ile birlikte insanlifi yagamsal tehlikeler ile kargi karsiya getirmistir. YiSinlar
olugturan toksitolojik katr madde atiklar1, hava, su ve zemindeki agimn derecedeki kirlenmelerin tek sorumlusu,
giineg sistemininin en akilli canlist olan bizleriz.

Cevre kirlenmesinin kokeni maden igletmeleri gibi dogal potansiyellerin kullanimi sonucu jeolojik
olabilecegi gibi 6zellikle insanlarn dofadaki etkinlikleri ve davranglari nedeniyle antropolojik kaynaklida
olabilir. Boylelikle yersel ve bolgese! asir1 ¢evre kirliligi insanlar i¢in yasamsa. .ehlike olugturmaktadir.

(1) Jeolojik kokenli ¢evre kirlenmesine, 400 yildan beri maden igletemciligi yapilan Almanya'nin Saksonya
eyaleti 6rnek verilebilinir. Gerek Au, Ag, Co, Ni, Pb ve As gibi kat1 cevher atiklarinin yiizeyde depolanmas: ve
gerekse cevherin zenginlegtirilmesi sonucu U, Ra, Rn gibi radyoaktif ve Pb, As, Zn, vs. gibi toksitolojik
elementler hava su ve zeminin agmn derece kirlenmesine neden olmuglardir. Endiistri, traflk komiir, hava ve
maden igletmecilifinden gelen degigik koken ve miktardaki Pb'nun Jeokimyasal devresi ve yasamsal tehlikesi
Pb - izotoplari ile yorede ayrintili oarak aragtirilmaktadir.

(2) Antropolojik kokenli ¢evre kirlenmesine ornek olarak kati atik maddelerin ¢evreye zarar vermeyecek
sekilde ¢Op depolaninda "paketleme" teknolojisidir. COp deposu veya ¢opliik teknolojik agidan modern bir
ingaat binas1 oldugu gibi giinliik yagamimizda ve endiistride kullanilmayan tehlikeli maddelerin depolandi§: bir
yerdir. Durayli olmayan ¢&p deposu, ¢opliikteki biyolojik siirecler ve ¢opliikte olugan sizinti su nedeniyle
yillarca, yiizyillarca yagayan bir canli gibidir. C6p deposundaki tehlikeli ve zararli maddelerden insanlart ve
yeraltt suyunu koruyabilmek ig¢in ¢Op depolarmin tabam ve tavam izole edilmelidir. Bu tiir izolasyonlarda
copliikte olugan sizinti su ile ozellikle kil minerallerinden o'ugan mineralojik izolasyon tabakasi arasinda
kimyasal degisimler 6nemlidir. Toksitolojik agir metallerin mineralojik izolasyon tabakasi igerisindeki absorbe
ve desorbe dereceleri, karbonat minerallerin sizintt su etkisiyle ¢oziimlenmesi ve yeniden cokelmeleri,
elementlerin jeokimyasal dagilimlar1 gibi Ozellikler mineralojik izole tabakasinin kalitesi bakimindan
aragtiriimas: gereken parametrelerdir. Cop depolarim1 "paketleme" teknolojisinde mineralojik izolasyonun daha
iyisini daha emniyetlisini ve daha ucuzunu aragtirmak ve geligtirmek biz yerbilimcilerin gorevlerinden biridir.
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ABSTRACT: If wee look carefully around we find our earth in a very dangerous situation. World wide environ-
mental pollution threatens the basis of our living and the earth itself. Over 40 years of industrial evolution com-
bined with often uncontrolled aimless development in technology and technique brought us hazardous waste,
destroys the ozon layer and disturbes biological and biochemical cycles. Geoscientists have to stand up and do
their duty participate and collaborate with other scientist and make their contribution for the solution of environ-
mental problems to provide forthcoming generations a world worth living in.

Environmental pollution is ubiquitous but concentrates in atmosphere, hydrosphere and soil. Main compo-
nents of the overall problem are organic compounds and anorganic material like heavy metals. One main topic is
to seperate between geogenically related problems like mineral deposits and mining of raw material and anthro-
pogenic caused problems of local and regional importance.

1) In Saxony a Federal State of Germany the results of more than 400 years of mining activity can be obser-
ved. Digging for Au, Ag,Co, Ni, Pb and As as well as U produced a huge amount of tailings forming high mo-
untains of "waste rock" and settling ponds. They contaminate the environment by high emission of toxic ele-
ments like Pb, As and Zn as well as radioactivity and radioactiv elements like U, Ra and Rn. But it is sometimes
difficult to prove the source of a toxic element. If different sources like mining activity tailings, industry and in-
dustrial processes, coal burning, traffic and most important the natural geological "geogenical" background exist
which applies especially for Pb. Radiogenic isotopes, however, are a good tool to constrain the contamination
paths and sources of an elements, since different sources show different isotopic pattemns. In the area under in-
vestigation, Saxony, we could distinguish at least between four possible contamination sources and seperate
them from the geological background.

2)The industrial evolution produced mountains of waste and sewage sludge which is mostly deposited. Since
no seperation is performed before depositing, we often have to deal with a hazardous mixture of heavy metals
and toxic organic compounds. Waste disposals are nothing static but, due to biological processes live, and chan-
ge their character during time. This is important to know to protect the environment, atmosphere and groundwa-
ter against gas-emission and lechates. A modern waste disposal therefore must be a high-tec building to perform
a good isolation. This protection is provided by a multi-stage system including plastic foil and clay- layers at the
bottom and on top the disposal. However, chemistry of a waste disposal changes with time and aggressive, acid
lechates interact with the barrier- system, changing their mineralogy and chemistry. Therefore it is important to
study these processes, like dissolution/ precipitation and adsorption/desorption. This knowledge is important to
reach a long- time security of a disposal site and to build better and cheaper waste disposals. Thus geochemistry
can help to solve problems of common interest.
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ANKARA METRO INSAATINDAKI JEOLOJIK PROBLEMLERE
MUHENDISIN TEPKISI

THE ENGINEER'S REACTION TO GEOLOGICAL PROBLEMS IN
CONSTRUCTING THE ANKARA METRO

Johin EGBERT Ankara Metro Miigaviri, ANKARA

OZ : Miihendisler, yeralt1 projelerini tasarimlarken veya inga ederken jeolojik durumlara uygun olarak tepki
gostermelidirler. Halihazirda mevcut yapilar dikkate alinmali ve sehir hayatt miimkiin olan en az seviyede etki-
lenmelidir ve bu yiizden yerlesim bolgelerindeki problem ozeldir. Hizli ulagim sistemlerinin ingaatt, halihazir-
da iglev veren ana trafik damarlar1 boyunca iglem gerektirir. Trafik korunmali ve yakin civarda yiiksek binalar
bulunabilir. Mevcut su rejimi, gergek dogal dengenin bir iiyesidir. Genel olarak Ankara METRO Projesi. Giizer-
gah secimi ve metro hattmin diisey olarak hizaya almmasi. Segilmig yapilar ve ingaat yontemleri. Maliyetle
iligkili sorular,6nemli problemlerdir.

Tarihi yollar, vadileri, dereleri, rmaklar: takip ederdi. Sehirler., yollar boyunca ve yol kavsaklarinda geligti-
rildi. Metro giizergahi, ana trafik yollarin: takip eder. Miihendislik 6zellikleri agismdan aliivyon zemin genellik-
le zayiftir, Yeralt: ingaatlart zayif zemin kogullarmi dikkate almaldir. Tipik aliiyon tabakalar1. Miihendislik in-
saatlar1 acisindan aliiyon tabakalarinin degerlendirilmesi. Yeralt1 suyu rejimi, drenaj ve suya doygun zeminlerle
ilgili tipik problemler, énemlidir.

Ornek: Kizilay Kuyruk tiineli problemi :

Metro giizergahi oldukga "rijit"tir. Igletim amaglart nedeniyle viraj yan ¢aplan ve boliimlerin egimleri sinir-
lidir. Sonug olarak, tepelik bir bolgede, giizergah boyunca derin yarmalar, yiikseltilmig bolimler ve acilan tiinel
kesitleri deigir. Bunlarin herbiri bir 6zel problem igerir.

Ornek: Demetevler ve Batikent Istasyonlari :

Acilan tiineller iizerinde gerilme degigimlerinden dolay: olugan oturmalar, bu oturmalarin gOzlenlenmesi ve
tiinel kazis1 sirasinda zemin kayiplarini azaltmak igin kars: tedbirlerin alnmasi sorusudur. Eger tecrit edilmez-
se, tiinel, bir ana drenaj borusu gibi davranir. Ankara'daki TBM*, toprak basincint dengeleyen bir gesit kalkan
ve tiinel agikligminin etrafinda su gegirmez kabuk geklinde ¢zel bir kaplamadir.

Ornek: Ingaat halindeki ray tiineli :

Ozet: Zemin kosullannin ¢ok degisken olmast nedeniyle, memnuniyet verici bir tasarim bir dizi uygun yon-
tem ve yapilar gerektirir; fakat riskleri minimumda tutmak igin ciddi bir kontrol gerekir.

*TBM= Tunnel Boring Machine (Tiinel A¢ma Makinalarz)

ABSTRACT: Engineers have to properly react to geological conditions when designing or constructing underg-
round projects. The problem in urban areas is special, as the life of the city is to be influenced to that least pos-
sible extent, and existing structures have to be considered. The construction of rapid transit systems requires acti-
on along main traffic arteries already functioning. Trafic is to be maintained during construction, and highrise
buildings might be in the vicinity. The existing ground water regime is a member of the actuel natural balance.

The Ankara METRO Project in general. The selection of the route and vertical alignment of the metro line.
The selected structures and construction methods. Cost related questions.

The historical roadways followed the valleys, creeks, streams. Cities have developed along roads and at junc-
tions af roads. The metro alignment follows the main traffic routes. The ground of the alluvial flatland is usually
poor as regarding engineering properties. The underground construction has to respect the poor ground conditi-
ons. Typical strata of the alluium. Evaluation of the alluvial strata from the viewpoint of engineering constructi-
on. Typical troubles related to the ground water regime, dewatering, stability of saturated soils.

Example: The Kizilay tail tunnel problem.

The alignment of the metro is rather "rigid" Radii of curvature and sloping of sections are limited because of
operational objectives. As a consequence, in a hilly region deep cuts, elevated sections, and mined tunnel secti-
ons vary along the alignment. Each of these hold particular problems.

Retaining the sides or slopes of deep cuts, and protecting the adjancent buildings from moving is essenti-
al.Tie back, pile walls, nailed and shotcreted reinforcement of steep slopes are applied in Ankara for the cut and
cover sections.

Example: Demetevler and Batikent stations

Settlement above mined tunnels due to stress changes in the ground is a question of both monitoring the sett-
lements, and taking countermeasures to reduce loss of ground during tunnel excavation. The tunnel may act as a
major drain pipe in the ground if it is not made waterproof. The TBM in Ankara is a kind of earth pressure balan-
cing shield, and the liner a special, watertight shell around tunnel opening,

Example: The track tunnel in construction.

Summary: To ground conditions widely varying, a satisfactory design orders a series of adequate methods
and structures, however serious control is required to keep risks at a minimum rate.
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GENEL JEOLOJI OTURUMU -JI-

GOREME MILLI PARKININ YERBILIM SORUNLARI

EARTH SCIENCE PROBLEMS OF GOREME NATIONAL PARK
Omer EMRE MTA Genel Miidiirliigii Jeoloji Etiitleri Dairesi - ANKARA

OZ: Goreme Milli Parki, Kapadokya'da yer alan ve peribacalan ile arkeolojik yapilarin yogun olarak izlendigi
bir alandir. Ust Miyosen - Pliyosen yash volkano-sedimanter kayalarin son bir milyon yil iginde aginmasi ile
olusan anitsal nitelikteki dogal yap: ve buna eklenen arkeolojik yapilar, giiniimiizde olumsuz insan etkileri ile
hizli bir yokolma siirecine girmistir.

Aragtirmada, yOreye 6zgii peribacasi ve kirgibayir morfolojisinin dogal agimim dongiisii iginde kendini sii-
rekli yeniledii gozlemlenmis ve Goreme Milli Parki'min jeolojik yapisi ve agimm siireglerinin etkisiyle bu ya-
p1 iizerinde geligmis olan jeomorfolojik birimlerde yasanan giincel sekillenme dongiisii incelenmistir.

Ancak jeolojik yapmun yerel farkliliklar gostermesi ve bunun da agiimla ortadan kaldirilmas: sonucu bazi
alanlardaki dogal yapmn yenilenme olanagmin bulunmadigi, insan etkinliklerinin yenilenme siirecindeki hiz
dengesini olumsuz yonde etkiledigi belirlenmigtir. Giincel sekillendirici stireglerin arkeolojik sit alanlarini teh-
dit ettifi, kaya kiliselerindeki bozugma ve yikilmalann biiyik Slgiide agindirma stireclerinden kaynaklandig
agikca belirgindir. Bu tiir alanlarda agindirma siireglerine karg1 6nlemler almmasi zorunlu hale gelmistir.

Aragtirma alaninda yapilacak olan kentsel gelisim, tarim, turizm ve madencilik yatirmmlarnin kritik dogal
dengeler gozoniinde bulundurularak planlanmast gereklidir. Bu amagla, 6ncelikle Goreme Milli Parki'nn simir-
lar1 gozden gegirilmeli, yeni smurlar belirlenirken dogal yap: ayrmtili incelenmeli ve sinirlar akaglama havzast

esasina dayandiriimalidir,

ABSTRACT: Goéreme National Park which situated in Cappadocia (Central Anatolia), is rich in fairy chimneys
and archaeological remains. The natural structures having monumental value which formed by the weathering of
the volcano-sedimentary rocks of Upper Miocene-Pliocene age during the last milion years and the archaeologi-
cal structures carved in these rocks are being demolished by the negative human effect in our time.

During the study, it has been observed that the fairy chimneys which are characteristic for the area and the
badlands morphology were continuously renewed in the natural weathering cycle. Together with the geological
structure of the National Park, the recent formative cycle of the geomorphologic units which formed by the ef-
fect of weathering processes were investigated.

However, due to local differences in geological structure and by the removal effect of weathering, it has ne-
gative impect on the renewal cycle. It is obvious that archaeological sites are under the threaten of recent forma-
tive processes; as proven by the collapses and abrasions in the churches carved in rocks for which some preven-
tive countermeasures must be taken.

The investments like urban development, tourism and mining in the region must be planned considering the
critical natural balance. For this reason, first of all, the boundaries of the Goreme National Park must be revised
and by doing that, the natural structure must be studied in detail and drainage basin must be considered as base

for boundaries.
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CAGDAS JEOLOJI MUHENDISLIGI EGITIMI

MODERN GEOLOGICAL ENGINEERING EDUCATION
Teoman N. NORMAN 0.D.T.U. Jeoloji Miihendisligi Bolimii, ANKARA

OZ: Bilim ve Miihendislik birbirlerinden farkl: felsefe ve yaklagimlara sahiptir. Bu nedenle, lisans diizeyinde
yapilan iiniversite e§itiminde farkli yollarin izlenmesi gerekmektedir.

Bilim'de amag Insan'm kendi merakin: tatmin etmek, doyurmaktir. Bilim adami, kendi yapisindan kaynakla-
nan bir merak enerjisi oraninda ¢aligmalarmi siirdiiriir ve bir anlamda kendisine hizmet eder; ice doniiktiir. Mii-
hendislik, bir bagkasinin (Miigteri'nin) problemini ¢ozmek ve istegini doyurmak i¢in yapihir; o bagkasinmn istegi
devam ettikge siirdiiriiliir. Bu bakimdan diga doniiktiir.

Bilim ile uygnlama (Miihendislik), birbirleri ile siki iligkili ama yatay bir ¢izgi boyunca ayrilabilen, iki fark-
It alan olarak diigiiniilebilir. Tarihte Jeoloji (diger bircok bilimler gibi) bu sinir gizgisi iizerinde dogmugtur.
Baglangigta Jeoloji Bilimi ile Jeoloji Miihendisligi arasinda belirli bir fark yoktur; hatta yaklagik 40 yil 6ncesi-
ne kadar bu durum boyle devam etmigtir denilebilir. Ancak, 6zellikle son on yil i¢inde, Jeoloji Bilimi "derinle-
mesine" biiyiirken, Jeoloji Miihendisligi de "yataylamasma” geligmistir. Jeoloji konulart gittikce daha ¢ok uz-
manliklar haline gelirken, Jeoloji Miihendisligi de gittikge daha ¢ok disiplinler arasi (interdisipliner) bir gekil
almigtwr. Jeoloji Bilimi ile Jeoloji Miihendisliginin ortak alanlar olmakla beraber, felsefeleri ve kapsamlar ol-
dukga farklilagmigtir. Jeoloji Bilimi Doga'nin problemlerini ¢8zmege caligmakta, oysa Jeoloji Miihendisligi In-
san'm Doga'dan kaynaklanan problemlerine giincel ve yerel ¢dziim getirmege ugragmakiadir. Bu bilim tarihinde
sik goriilen dogal bir evrimdir ve birgok bagka ornekleri de vardur: Kimya / Kimya Miihendisligi, Biyoloji / Tip,
Botani / Ziraat Miihendisligi....vb.

ABSTRACT: Science and Engineering differ in philosophy and handling; therefore, from the point of educati-
on, different paths of training are required for each at the university undergraduate level.

The aim in Science is to satisfy one's own curiosity; a scientist can work only in relation to his/her curiosity-
load embebbed in his/her make-up. In a way a scientist works for his/her own self; it may be described as an "in-
ward" activity. Engineering, on the other hand, is a work to satisfy someone else's (The Customer's) wish or
problem, and continues as long as this demand exists. Thus, it may be described as an "outward" activity.

Science and its application (engineering) can be considered as two adjacent fields separated by a horizontal
line of division. As with many other sciences, Geology was born on this line in the historical past. Initially no
great difference existed between Geology (science) and Geological Engineering (application), until about 40 ye-
ars ago, when the two started to divirge. While Geology grew downward to greater specialization depths, Geolo-
gical Engineering spread laterally, becoming more and more entirdiciplinary in nature, particularly so in the last
10 years. Apart from the common area of basic geology, the two fields have developed different philosophies,
different scopes and contents. While Geology tries to sclve problems of Nature, Geological Engineering tries to
solve Man's present-day, local, specific problems arising from Nature. This evolution is a natural phenomenon
frequently observed in the history of Science with several other similar examples: Chemistry vs Chemical Engi-
rzering, Biology vs Medicine, Botany vs Agricultural Engineering ...etc.
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DOGAL KAYNAKLARIN UZAKTAN ALGILANMASTI:
MEVCUT DURUM, YENI EGILIMLER

REMOTE SENSING OF NATURAL RESOURCES: CURRENT STATUS, NEW TRENDS
Hayati KOYUNCU MTA Genel Miidiirliigii, Uzaktan Algilama Merkezi, ANKARA

OZ: Bir iilkenin ekonomik geligiminin siirekli olmasi, iilke dogal kaynaklari hakkinda aynintilt bilgiye sahip
olmasm gerektirir. Gerekli bu bilginin klasik-konvansiyonel medyalarla elde edilmesi arag, gereg, zaman, per-
sonel ve dolayisiyla biitce agisindan biiyiik bir yatnm yapilmasim gerektirmektedir. Bir uzay teknolojisi olan
Uzaktan Algilama 6nemli bir alternatif olarak kargimiza ¢ikmaktadir. Giiniimiizde yerbilimlerinde uzaktan algi-
lama ve uygulamalar1 (Jeolojik Uzaktan Algilama) birgok yerbilimsel yontemler arasinda 6nemli bir aragtirma
aract haline gelmigtir. Jeolojik uzaktan algilama jeoloji, jeokimya, mineraloji, tektonik, pedoloji, hidrojeoloji,
volkanoloji ve genel yerbilimsel aragtirma ve gruplamay: kapsamaktadir. Temel amag, uydusal uzaktan algila-
ma yontemlerinin yenilenebilir ve yenilenebilir olmayan dogal kaynaklarin aragtiriimasinda, miihendislik jeolo-
jisinde, yeralt1 suyu ¢aligmalarinda ve jeolojik zarar belirleme, 6rnegin volkanik aktivite ve heyelan ve deprem
zararlarinin izlenmesi ve gozlenmesi gibi ¢aligmalarda etkin olarak uygulanmasidir. Bu ¢alisma dogal kaynak
aragtirmalarinda uzaktan algilama teknolojisinin meveut kullanimy, yeni egilimler ve gelecekte beklenen gelis-
meleri genel olarak Ozetlemektedir.

ABSTRACT: Sustainable economic development requires detailed knowledge of the natural resources of any
nation. Acquiring the needed information by conventional means may require a large investment in time, person-
nel, equipment, and therefore, in cost. A space-age tecnology namely Remote Sensing is an important alternative
in natural resources surveys. Currently, remote sensing and its applications (Geological Remote Sensing) in
earth sciences became an important recearch tool within manifold geoscientific methods. Geological remote sen-
sing embraces geoscientific research and thematic mapping in general, geology, geochemistry, mineralogy, tec-
tonics, pedology, hydrogeology, and volcanology. The prime aim is to apply statellite remote sensing methods
effectively in the exploration of the renewable and non-renewable natural resources, in engineering geology, in
groundwater studies, and in geologicalhazard assessment such as the surveillance of volcanic activity and land-
slide and earthquake damage. This paper presents a general review of the current status of remote sensing tech-

nology, new trends and future developments in the exploration of natural resources.
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DORTYOL (ANTAKYA) KIYI OVASINDAKI GUNCEL
JEOMORFOLOJIK DEGISIKLIKLER

RECENT GEOMORPHOLOGICAL CHANGES IN DORTYOL (ANTAKYA) PLAIN

F.Sancar OZANER MTA Genel Miidiirliigii BDT Dairesi, ANKARA

OZ: Bilkent iiniversitesi Arkeoloji ve Sanat Tarihi B6liimii'niin Iskenderun Korfezi gevresindeki antik yerlegim
alanlarinda 1991 yilindan beri siirdiirdiigii ¢alismalara 1991 ve 1993 yillarinda dahil olunarak, Dortyol ovasin-
da antik ¢aglardan bu yana meydana gelen jeomorfolojik degisiklikler saptanmigtir.

Bu c¢aligmada bolgeye ait hava fotograflari, arkeolojik/tarihi buluntu ve kayitlarin arazi ¢aligmalariyla bir-
likte degerlendirilmesiyle M.O. 2 binli yillardan bu yana adi gecen ovada yer alan akarsularin yataklarinda ve
kiy1 ¢izgisinde 6nemli degigikliklerin oldugu ortaya ¢ikarimugtir.

Ovanin en biiyiik akarsuyu olan Delicay M.O. 2 binli ydlarda Dértyol ilgesinin yaklagik 5 km. batisindaki
Kinet hoyiik yakinlarinda denize dokiiliicken, daha sonra iki kez yatak degigtirererk yaklagik 2.5 km. giineyde
bulunan bu giinkii yatagindan akmaya baglamigtir. Ovadaki diger orgiilii akarsular da zaman igerisinde giineye
kaymuglardir (Akarsularin eski yataklart 1948 ve 1975 yillarina ait hava fotograflarinda ¢ok iyi izlenebilmekte-
dir) Bu olay muhtemelen ovanm giineye dogru tiltlestiine isaret etmektedir,

Eskiden bir kiy1 kenti olan ve Deligay'in eski agzinda bir de liman1 bulunan antik Kinethoyiik yerlesim alan
akarsularin tagidigi ¢okellerin denizi dnldurmas: sonucunda giiniimiizde kiyidan 475 m icerisinde kalmagtir,

Dortyol ovasiin oniindeki dogrusal kiy: ¢izgisi aktif bir fay tarafindan kontrol edilmektedir. Diigey atimlh
bu fay nedeniyle, akarsularla kiyiya ¢ok miktarda ¢okel taginmasma kargin akarsu agizlarinda tipik delta sekil-
leri gelisememektedir. Bunun tek istisnas1 daha giineyde Payas ilgesinden gergerek denize ulagan, kiyisinda {in-
lii Issos savasinin yapildigi Payas ¢ayidir. Anayatagint degistirmeyen ve faydan etkilenmeyen bu ¢ay kiyida
belirgin bir delta olugturabilmigtir. Deltanin yaklagik 1400 m'lik son boliimiiniin M.S. 333 yilindan bu yana
olugtugu tarihi kayitlardan yararlanilarak cikarimugtir.

Olumsuz insan faaliyetlerinden kaynaklanan hizlanmig kiy1 erozyonu nedeniyle Dortyol ovasinda kiy ¢izgi-

si 1973 yilindan bu yana yaklagik 25 m igeriye girmigtir.

ABSTRACT: Recent geomorphological changes in Dortyol plain have been detected in 1991-1993 during colla-
borative studies with Bilkent University-Archaelogy Department which has been carrying on survey/excavation
on the antique settlements around Iskenderun Bay since the year 1991.

By this study, important changes of river beds and of coastal line since 2 nd. Millenium B.C. have been bro-
ught in the light by combine interpretation of aerial photos, archaelogigcal/historical data, as well as the results
of field-work.

Delicay, the biggest river of the plain was merging into sea near Kinet h6yiik-located about 5 km. NW of
Dortyol town-during 2 nd Millenium B.C. Then, it changed its first course. Other braided rivers of the plain are
also shifted towards south in the mean time (paleo beds of the rivers can easily be traced in the aerial photos da-
ted 1948 and 1975) This event might indicate tilting of the plain towards south.

Kinet hoyiik antique settlement area was constructed near the mouth of oldest Delicay. At that time the river's
estuary was used as a harbour. This settlement area which remained as a coastal city betwen late Bronse age and
Roman times, has been isolated about 475 m. far/from the coastal line in the mean time, by the alluvions of the
rivers.

Straight configuration of the coastal line in front of Dortyol plain is being controlled by an active fault. Due
to the effect of this normal fault, typical delta forms couldn't develop in front of the river mouths inspite of the
big amount of sediments brought by the rivers. The only exception is the Payas river which runs through Payas
town in the south, and is well-known with the antique name Pinaros from the Issos war took place in 333 B.C.
on its two banks, Payas river dind't change its course, therefore, formed a distinct delta in the coast. The last
1400 m lenght of the delta has been developed since 333 B.C.

The coastal line in front of the Dortyol plain has moved toward inland about 25. m during last 20 years beca-
use of the accelerated coastal erosion derived from negative human impact.
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GUMUSHANE YORESINDEKI UST KRETASE ISTIFININ GELISiMi

(DOGU PONTIDLER, KD TURKIYE)

EVOLUTION OF THE UPPER CRETACEOUS SEQUENCE IN THE GUMUSHANE RE-
GION (EASTERN PONTIDS, NE TURKIYE)

Kemal AKDAG K.T.U. Jeoloji Miih. Béliimii, 61080 TRABZON
Erol OZER K.T.U. Jeoloji Miih. Boliimii, 61080 TRABZON
Ziya KIRMACI _ K.T.(. Jeoloji Miih. Boliimii, 61080 TRABZON
Senol CAPKINOGLU  K.T.U. Jeoloji Miih. Bliimii, 61080 TRABZON
fsmet GEDIK K.T.U. Jeoloji Miih. Boliimii, 61080 TRABZON

OZ:Caligma Dogu Pontidler Giiney Zonu'nda ¢tkelen Ust Kretase yagli istiflerin stratigrafik ve ortamsal yoru-
muna bir yaklagim getirmektedir.

Giimiighane yoresinde tabani, Paleozoyik yasl metamorfik kayaglar ve bunlart kesen Permiyen yasli grani-
toyid intriizyonu olugturmaktadir. Temel lizerine uyumsuz olarak ¢okelen Liyas yasl volkano-tortul kayaclar,
fasiyel ozelliklerine gore rift ¢okelleri nitelifindedirler. Volkano-tortul kayaclar uyumlu olarak genis bir karbo-
nat platformunu yansitan, Dogger (?) - Alt Kretase yaslh Berdiga Kiregtagi'na gegerler. Berdiga Kiregtag iizeri-
ne uyumsuz olarak gelen Ust Kretase yash istifler, havzamin paleotopografyasina bagl olarak farkli yorelerde
farkl1 6zellikler gosterirler. Inceleme alaninda Sarginkaya ve Tamzi koyleri arasinda yeralan Ust Kretase istifi,
Berdiga Kiregtas: iizerine agik renkli, bregik goriiniimli konglomeralarla baglar. Kirmizi renkli kalin konglo-
meralar, sarimsi-gri renkli marn, kumtag, kiltag: ardigimi ve sart renkli Nerinea'l kumlu kiregtaglariyla siiren
istif, kurmiz1 renkli, Globotruncana'ls marnlar ve iizerine gelen fliglerle sona erer. Istif, Kilop yoresinde Berdiga
Kiregtag: iizerine kirmizi renkli, Globotruncana'll kiregtaglariyla baglar. Kirmizi kirectaglar iizerine ise fligler
gelirler. Pirahmet-Meyhazar yoresinde ise platform karbonatlar iizerinde diger istiflerden farkli olarak sar1 renk-
1i kumtaglar yeralmaktadir. Bu yorede kirmizi Globotruncana'li kiregtaglariyla siiren istif, fliglerle sona ermek-
tedir.
Giimiighane Ust Kretase havzasi, Erken Kretase sonunda gelisen tektonizmamn iiriiniidiir. Bu dénemde blok
faylanmalara bagl olarak yaklagik dogu-bati uzanimli, birbirinden farkli 6zelliklere sahip havzalar olusmugtur.

ABSTRACT: This study offers an approximation for the stratigraphic and environmental interpretation of the
Upper Cretaceous sequence deposited in the Southern Part of the Eastern Pontids.

In the Giimiighane region the basement consist of Paleozoic metamorphic rocks that are intruded by Permian
granitoid. The Liassic volcano - sedimentary rocks deposited unconformably on the basement are the rift sedi-
ments in terms of facies characteristics. The volcano - sedimentary rocks pass conformably up to Dogger - Lo-
wer Cretaceous Berdiga Limestone reflecting an extensive platform carbonate. Depending on the basin paleoto-
pography in the investigation area the Upper Cretaceous sequence overlain Berdiga Limestone between
Sarginkaya and Tamzi towns begins with pale conglomerates of breccia apperance. The sequence continuing
with red thick conglomerates, yellowish - grey marls, sandstones, claystones alternation and yellow Nerinea bea-
ring sandy limestones ends marls with Globotruncana passing up flysch. In the Kilop area the sequence on the
Berdiga Limestone begins red limestones with Globotruncana. The red limestones are overlain by flysch. On the
other hand, in the Pirahmet - Meyhazar area the sequence on the platform carbonate, apart from the other sequ-
ences begins with yellow sandstones. In this area the sequence continuing red limestones with Globotruncana
ends up flysch.

The Upper Cretaceous Giimiighane basin is related to the tectonism developed by the end of Early Cretaceo-
us. In this period depending on the block faulting basins of different characteristics trending E-W have been de-

veloped.
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HAZAR DENIZI' NIN AZERBAYCAN CUMHURIYETI SINIRLARI
ICINDE BULUNAN APSERON TRENDINDE YAPILASMA MODELI
VE KAPANLANMA OLUSUMLARI

STRUCTURAL CONFIGURATION AND TRAP DEVELOPMENT IN THE
APSHERON TREND OF THE AZERBAICAN REPUBLIC'S SECTOR OF

THE CASPIAN SEA
Siilleyman TURGUT TPAQ Arama Grubu, ANKARA

OZ: Hazar Denizi' nin Azerbaycan Cumhuriyeti smirlan iginde yer alan Apseron trendi, kuzeybati-giineydogu
gidigli asimetrik, yer yer simetrik yapilardan olusma geng bir antiklinoryumdur. Bu antiklinoryum batidan he-
men Apgeron yarimadasinin ¢niinde baglar ve giineydoguya dogru devam ederek Tiirkmenistan karasularina
kadar uzanir. Yapmin stratigrafik konumu onun Pleistosen’ de olugtugunu gostermektedir. Kuzey kuzeydogu-
sundan yanal atiml1 faylarla sinirli olan antiklinoryum, Hazar Denizi' ni sedimantolojik ve yapisal olarak kuzey
ve giiney Hazar denizi havzalan olmak iizere iki ayn jeolojik bélgeye ayirmaktadur. Giiney Hazar Denizi' nde 25
bin metreye yaklagan sediman kalinli1 bulunmakta olup geng bir gerilme havzas: karakterindedir. Apgeron an-
tiklinoryumu 15 bin metreden fazla ¢okel istif icermektedir.

Antiklinoryum hidrokarbon aramalar agisindan biiyiik potansiyel icermektedir. Pliyosen yagh deltayik kum-
taglar1 bu antiklinoryumda yapisal kapanimli rezervuarlar olusturmaktadirlar. Rezervuarlarda petrol, gaz ve
kondanseyt ayn ayri bulundugu gibi beraberce de bulunmaktadirlar. Ana kayalar daha derinde olan Miyosen
seylleridir. Apseron Trendinde 5 milyar varilden fazla iiretilebilir petrol ve 7 BCF' den fazla (7 trilyon standart
kiibik-ayak) da iiretilebilir gaz rezervi bulunmaktadir.

ABSTRACT: The Apsheron structural trend which is located in the Azerbaican Republic' s sector of the Caspi-
an Sea is a young NW-SE trending anticlinorium, consisting of a number of asymmetric and a few symmetric
individual anticlinal structures. The anticlinorium extends from the Apsheron Peninsula in the NW to the territo-
rial waters of Turkmenistan in the SE. It is thought that the structuration in the Apsheron trend took place in the
Pleistocene due to its stratigraphic position. The individual anticlines forming the larger anticlinorium are boun-
ded on their NE sides by strike-slip faults and are steeper compared to their SW sides. The Apsheron trend sub-
divides the Caspion Sea into two distinct geological provinces as northern Caspian and Southern Caspian ba-
sins. The southern Caspien Sea basin is a deep young basin consisting of up to 25.000 meters of sediments and
shows characteristics of an extensional basin. The Apsheron trend itself consistis of more than 15.000 meters of
sediments.

The Apsheron anticlinorium is quite important with respect to hydrocarbon exploration. The Pliocene age
deltaic sandstones form the reservoirs in structural traps of the anticlinorium. Oil, gas and condensate could be
found in he reservoirs separately as well as together as associated gas or gas cap gas. The Miocene and older
rocks constitute the source rocks for the hydrocarbons found in the structural traps. The Apsheron trend contains
more than 5 billion barrels of recoverable oil and 7 trillion standard cubic feet of gas.
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YEDIKULE-BUYUKCEKMECE (ISTANBUL) ARASI

KIYI OTESI JEOFIZIGI

MARINE GEOPHYSICS AT OFFSHORE YEDIKULE-BUYUKCEKMECE (ISTANBUL)

Hiilya KURT }gt%rglﬁgﬁkmk Universitesi (ITU) Maden Fakiiltesi, Jeofizik Miihendisligi Boliimii,

Emin DEMIRBAG Istanbul Teknik Universitesi (ITU) Maden Fakiiltesi, Jeofizik Miihendisligi Boliimii,
ISTANBUL

Mehmet SIMSEK Dz.K K.Seyir Hidrografi ve Osinografi Dairesi Bagkanligi (SHOD), ISTANBUL

OZ: Yedikule - Biiyiikgekmece (fstanbul) agiklarinda 100 m derinlige kadar olan bir alanda 1Tt ve SHOD is-
birligi ile TUBITAK DEBAG-102 nolu Deniz Jeolojisi ve Jeofizigi projesi kapsaminda bolgenin 13 deniz jeofi-
zifi ve jeolojisini incelemek amaciyla K-G dogrultulu 43 adet ve D-B dogrultulu 10 adet 345 km toplam uzun-
luklu, ¢Oziim giicii yiiksek sismik yansima verileri toplanmis ve sismik stratigrafik ve yapisal unsur
degerlendirmeleri yapilmigtir.

Batimetrik inceleme sonucu sahanin bat1 kistmlarinin kiyilarda egilimli, aciklarda diizlegmekte oldugu, do-
guda kiy1 kesimlerden baglayan genig bir sif diizliigiin varlifi belirlenmigtir. Ayrica, giineyde sahay1 boylu
boyunca smurlayan ve muhtemelen normal faylanma ile olusmug bir deniz tabam morfolojisi gézlenmektedir.
Temel kaya ile deniz tabani arasindaki geng ¢okellerin (Holosen?) kiyilarda nisbeten kalin (10 metreler) agiklar-
da ince (1 metreler) oldugu yapilan haritalamadan goriilmektedir. Sismik stratigrafik seviyelemede biitiin saha
boyunca en altta, kara jeolojisinden bilinen, muhtemelen Ust Miyosen yagh ondiilasyonlu tabakalar bulunmak-
tadir. Bu tabakalarin iist yiizeyi agisal uyumsuzluk yiizeyi olusturmaktadir. Bu uyumsuzluk yiizeyi, Bakirkoy ve
doBusunun kiy1 kesimlerinde yer alan s1g diizliikte bagka bir uyumsuzluk yiizeyinin altina dalmaktadir. Bu bél-
gede iki uyumsuzluk yiizeyi arasinda bulunan sedimentler (Pleistosen?) genellikle diizensiz bir tabakalanma gos-
termektedirler. Sahanin ¢ogunda Ust Miyosen, dogudaki si1§ diizliikte ise Pleistosen (?) yasli birimlerin iist yii-
zeylerinin olugturdugu uyumsuzluk yiizeyi (paleotopografya?) iizerinde, i¢ yansima ozellikleri sirasiyla iiste
dogru diizensiz yansimall, i¢-yansimasiz, sik ardalanmali ve seyrek ardalanmali olan geng ¢okeller bulunmakta,
en listte sahanin tamaminda gozlenen ¢amur tabakas: yer almaktadir.

Yapisal unsur haritasinda en belirgin ozellik, sahay1 giineyde boylu boyunca sinirlayan ve muhtemelen nor-
mal faylanma ile olugmug bir deniz tabani morfolojisidir. Bundan bagka, bu faya parelel olan eski ve giincel
faylar ve ayrica Kiigiikcekmece baseninin deniz altindaki muhtemel uzanimi belirlenmistir.

ABSTRACT: High resolution shallow seismic data collected at offshore Yedikule-Biiyiikgekmece (Istanbul) by
the cooperation of ITU and SHOD for TUBITAK DEBAG-102 Marine Geology and Geophysics project to in-
versigate the shallow marine geophysics and geology of the area. Total of 345 km lenght seismic data along 43
profiles in N-S, and 10 profiles in E-W were acquired and seismic stratigraphic and structural interpretations we-
re made.

The batimeiry of the area reveals that sloping sea bed near the costs at the westemn side becomes relatively
flat towards offshore. A shallow flat platform at the eastern side develops from the coasts and ends with a slope
at offshore. Moreover, there exist a sea bed morphology, a sudden drop in batimetry, wihich may be developed
by normal faulting along the southern part of the area.

In general, the sediment (Holocene?) thickness between the sea bed and basement is thicker (10 meters) near
the coast, and thinner (Imeter) at offshore, Seismic stratigraphic section shows deformed basement formation of
upper Miocene age at the lowermost level which is known from geological studies on land. The sediments (Ple-
istocene?) between these two discordance surfaces show subparallel and hummocky layering. Above the discor-
dance surface (paleotography?) which is determined by the top of upper Miocene and Pleistocene (?) age forma-
tions, layering is observed in the following seismic stratigraphic order: chaotic, frequent, reflection free, and
paralel internal reflection configuration. The area is almost covered everywhere by mud which is well known
from sea bottom samples.

The mark of a possible major faulting is observed as a strong morphology change which may be developed
by normal fault extending in E-W at offshore. Minor old and young faults parallel to this major event, and also
the evidences of Kiigiikcekmece basin are obsvervable from the seismic sections.
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MADEN YATAKLARI OTURUMU -I-

KROMITLERDEKI ILERLEMIS DONUSUMLERE BIR ORNEK; EY-
MIR YORESI (Kangal - SiVAS) DEREOCAK KROM CEVHERLESMESI

AN EXAMPLE OF ADVANCED TRANSFORMATION OF CHROMITES; DEREOCAK
CHROMITE MINERALISATION IN EYMIR AREA (Kangal-SIVAS)

Osman KOPTAGEL Cumhuriyet Universitesi, Jeoloji Miih. Boliimii, SIVAS

OZ: Dereocak krom cevherlesmesi Kangal (Sivas) yoresinde yaygin yiizlekler sunan Divrigi Ofiyolitli Karig1-
gi'nin giineybati ucunda yer almaktadir Bolgeye yerlesiminin, gesitli arastiricilarca esas olarak Ust Kretase'de
gerceklestigi kabul edilen karigik, yorede tekdiize sayilabilecek litolojik cesitlenme gostermekte olup, hakim
bilesenini ileri diizeylerde serpantinlesmis ultramafitler olugturmaktadir. Bolgesel olgekte yaygin bir sekilde
lisfenitlegsmeler de gosteren ultramafitler Eymir yoresinde esas olarak konglomera, kumtast, kumlu-killi kirecta-
s1 ve marnlardan olugan Miyosen yasl Deliktas Formasyonu ve gevsek tutturulmus polijenik ¢akil ve kum bo-
yu malzemelerden olugan Pliyosen yagh Orenlice Formasyonu tarafindan ortiilmektedir.

Dereocak krom cevherlesmesi yaklagik olarak mercegimsi dis sekilli kiitleler halinde olup, KB-GD uza-
nimlt bir zon boyunca konumlanmig yer yer birbirinden bagimsiz olduklar izlenimi veren kiitleler halindedir-
ler. Bantli doku gosteren cevherlesmede cevher bantlarinin kalinlig 0.2 - 10 cm, gang bantlarinm kalinlifi ise
0.5-20 cm arasindadir. Mikroskopik incelemelerde kromitlerde kataklastik yapinin yaygm oldugu, gek-ayir
(pull-apart) yapismin ise yer yer gelistifi gozlenmigtir.

Sadece bu bolgeye 6zgii olmayip, mikroskopik incelemesi yapilan tiim Alpin tip kromitlerde yaygin olarak
gozlenen / gozlenebilen ferritkromitlegme Dereocak cevherlesmesindeki kromitlerde de sikga izlenmigtir. Bu
ozelligin yanisira renk, morfoloji ve gelisim sekliyle ferritkromitlerden farklt olduklari izlenimi veren donii-
siimlerin yer yer tiim bir kristali etki altina aldiklan1 da izlenmigtir. Yapilan elektron mikroprob incelemeleri ile
bu doniisiimlerin ve onlann olast ara iiriinlerinin kalintt kromit kristallerinden Cr,0;, ALO3, Fe0 (Toplam),

Fe,0;, ve Si0, ile spinel prizmalarindaki dortlii parametreleri agisindan belirgin farkliliklar gosterdikleri saptan-
migtir.

ABSTRACT: Dereocak chromite mineralisation is situated on the southwest border of the Divrigi Ophiolitic
Melange in Kangal (Sivas) area. The Upper Cretaceous aged Divrigi Ophiolitic Melange is represented by ho-
mogenous lithology and its main components are serpentinized and listvenitized ultramafic rocks. Deliktag For-
mation of Miocene, represented by conglomerate, sandstone, sandy-clayey limestone and marl layers, overlies
the older units unconformably. Pliocene aged Orenlice Formation consisting of semi-consolidated poligenic sand
and pebble takes place on Deliktas Formation.

Chromite enrichments create irregular or lence shaped bodies, and located along the zone of NW-SE directi-
on. The thickness of the ore and gangue bands in the banded chromite mineralization vary between 0.2-10 cm
and 0.5-20 cm respectively. Microscopic studies have shown that the chromites generally are catacl stic texture
and pull-apart texture is rarely seen.

The ferritchromitization is commonly seen in the all alpine type chromite deposits and also has been seen in
the Dereocak mineralization. In addition to above, the transformations of Dereocak mineralization are rather dif-
ferent than ferritchromite in terms of colour, morphology and development type, and this feature densily affects
some chromites. The electron microprobe studies show that this transformation and its some parts are quite diffe-
rent than the relict chromite in terms of Cr,0s, Al,O3, FeO (total), Fe,03, SiO, content and the quatral parame-

ters of the spinel prism.
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CARLIN TIP BIR ALTIN YATAGI : KALETAS (GUMUSHANE) AL-
TIN YATAGININ JEOLOJISI, ALTERASYONU VE MINERALOJISI

A CARLIN TYP GOLD DEPOSIT: GEOLOGY, MINERALOGY AND ALTERATION OF
THE KALETAS (GUMUSHANE) GOLD DEPOSIT

Necati TUYSUZ K.T.U. Maden Miih.Bdl., 61080 - TRABZON

Kemal OZDOGAN M.T.A. Dogu Karadeniz Bolge Miid. - TRABZON
Murat ER M.T.A. Dogu Karadeniz B6lge Miid. - TRABZON
Zeki YILMAZ M.T.A. Dogu Karadeniz Bolge Miid. - TRABZON
Ahmet AGAN M.T.A. Dogu Karadeniz Bolge Miid. - TRABZON

OZ: Kaletag sagimimh altin yata$1, ince tabakali kumlu kirectaglan iginde, fay ve kirk zonlar: ile tabaka diiz-
lemleri gibi, siireksizlik zonlar1 boyunca yer alan silis merceklerinden olugur. Bu zonlar hidrotermal sivilar igin
akig kanallar1 olusturmugtur. Silislesme yogun omatmalar ve ince ags1 damarciklar seklindedir. Altin, karbo-
nat kaybmnin etkin oldugu kesimlerde, silislesmeyle birlikte zenginlegmigtir. Karbonat kaybi ve silislesme iki
ayn stvinin varlifina igaret eder. Ciinkii, sadece karbonat kaybmin gézlendigi kisimlarda altin degerleri ¢ok
diigiiktiir. Silislesmeyi en son evrede killesme izler. Yiizeysel alterasyona bagh olarak olugan alunit, natrojaro-
sit, nabit kiikiirt, limonit ve kaolinit gibi ikincil mineraller kire¢taglarindaki erime bogluklarini doldurur. Altina;
pirit, realgar ve orpiment eglik eder. Realgar ve orpiment hidrotermal aktivitenin en son evresini temsil eder. Ka-
letag sahasindaki altimn ¢okelimi 1s1 azalmast ya da silislesmeyi olusturan sivilarla gegirgen zonlar boyunca
dolasan meteorik sularin karigmasina baghdir,

ABSTRACT: The Kaletag disseminated gold deposit consists of siliceous lenses developed along permeable
zones such as fault, fracture and bedding planes. These were initially major inflow zones for hydrothermal flu-
ids. Silicification occurs as replacement bodies and tiny veinlets. Gold is enriched in silicified limestones, espec-
cially along zones of extensive carbonate removal. Carbonate dissolution and silicification are two separate pro-
cesses, both of which are resulted from different hydrothermal solutions. Carbonate removal is intensified along
highly permeable zones. Argillic alteration characterized by dominance of illite is formed subsequent to minera-
lization. Oxidation of ore minerals and altered rocks are resulted in the formation of alunite, natrojaroside, kaoli-
nite, limonite and native sulfur which eventually fill the pores of dissolved limestones. Realgar and orpiment
postdate gold mineralization and are related to late-stage quartz veining. The gold deposition in the area of inte-
rest is a factor of temperature decrease or mixing of gold-bearing hydrothermal fluid with meteoric fluid.
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ESKIKOY (Ulag-SIVAS) KROM YORESINDE GENC MAGMATIK
EVRE KROMIT OLUSUMU; ISTATISTIKSEL BIR COZUMLEME

LATE MAGMATIC CHROMITE OCCURENCES IN ESKIKOY CHROMITE AREA
(Ulas-SIVAS); A STATISTICAL ANALYSIS

Osman KOPTAGEL Cumbhuriyet Univ., Jeoloji Miih. Boliimii, SIVAS
Ali UCURUM Dept. of Geological Sci., Univ. of Nevada, Reno, ABD
James J. SJOBERG Breau of Mines, Reno Research Center, Reno, ABD

OZ: Jura-Kretase yagh kirectaglarinin, Ust Kretase yerlegim yagh ofiyolitik seriye ait kayaglarin (Divrigi Ofi-
yolitli Karigig1), Ust Kretase-Paleosen yash kiregtaglarmin, Miyosen ve Pliyosen yasli birimlerin yiizeyledigi
Eskikoy yoresi (Ulag-Sivas) sayilart 50'yi agan krom cevherlegmelerinin gozlendigi bir provens niteli§indedir.

Yoredeki cevherlesmelerden ve yakin gevrelerinden derlenen cevher ve kayac omeklerinin parlatma blokla-
rmin incelenmesi sirasinda serpantinlesmig bir dunit Smeginde yer alan ve kiibik sistemde kristallenen kromit-
lerin aligilagelmig genel goriiniimiine aykir biiyiimeler iceren ve olasilikla geng evre magmatik akigkanlarn-
ca/cozeltilerince olusturulan dolgu zonunda geligen (dolgu zonu-kromit dokunaklarindan dolgu zonuna dogru)
olusumlar detayl olarak incelenmiglerdir.

Mikroskopik incelemeler sonucunda saptanan bu tiir olusumlarla onlarla dokanak halinde bulunan olagan
kromitlerde elektron mikroprob yontemiyle cesitli ana ve iz element analizleri yapilmus, ancak gruplar arasinda
belirgin/garpict bir fark (MnO dagilum1 harig) gozlenememigtir. Bunun iizerine her iki gruba ait analiz sonuglar1
istatistik literatdriinde "Mann Whitney U Testi" olarak tanimlanan yontemle kargilagtirlmis, gruplar arasinda
farklilik olup olmadift aragtwrzlmigtir.

Yapilan test sonucunda; gruplar arasinda Cr,Os, MnO, FeO (Toplam) ve CoO igerikleri bakimindan farkli-
liklar oldugu (% 95 giivenilirlikle) saptanmigtir. Bu tiir bir rnegin geng magmatik evre kromitlerinin mikrosko-
pik boyuttaki bir temsilcisi oldugu diigiiniilebilir.

ABSTRACT: More than fifty chromite mineralization have been observed in Eskikdy region (Ulas-SiVAS),
which is covered by Jurassic-Cretaceous limestone, Upper Cretaceous ophiolitic rocks (Divrigi Ophiolitic Me-
lange), Upper Cretaceous-Paleocene limestone, Miocene and Pliocene units. This region is a metallogenic pro-
vince in chromite.

During the studies of the polished blocks of the ore and rock samples, it has been observed that some chromi-
tes in the one serpentinized dunite sample are different them cubic chromites morphology. These chromites have
an additional growing parts (?) which has been seen in the chromites which the cracks filled by the late magma-
tic solution activity. These occurences have been studied in detail.

These growings and chromites, which contacts the cracks, were analysed by the electron microprobe in major
and trace element contents. No obvious differences have been seen between them, except MnO content. Therefo-
re, the results of analyses were compared with each other by the statistical method known as "Mann Whitney U
Test". As a result of this comparision, there are some differences in Cr203, MnO, FeO (total) and CoO contents
with the 95 % confidence level. This type of occurence may be considered as late magmatic chromite in micros-

copic scale.
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MASTRA (GUMUSHANE) EPITERMAL ALTIN-GUMUS YATAGININ
MINERALOJISI, ALTERASYONU VE JEOLOJISI

MINERALOGY, ALTERATION AND GEOLOGY OF THE MASTRA EPITHERMAL
GOLD-SILVER DEPOSIT, GUMUSHANE, NE-TURKEY

Necati TUYSUZ K.T.U. Maden Miih.Bg., 61080- TRABZON

Murat ER M.T.A. Dogu Karadeniz Bolge Miid. TRABZON
Zeki YILMAZ M.T.A. Dogu Karadeniz Bolge Miid. TRABZON
Sezai AKINCI M.T.A. Dogu Karadeniz Bolge Miid. TRABZON
Ali Riza GUC M.T.A. Dogu Karadeniz Bolge Miid. TRABZON

OZ: Mastra Au-Ag cevherlesmesi Pontid ada yay1 volkanizamasina ait Eosen yagh andezitler iginde adularya-
serizit tipi epitermal bir yatak olugturur. bu yatak, kiymetli ve baz metal iceren damarlar seklindedir. Damarlar,
K 50-70 B -6niinde, yaklagik 2.5 km. nzunluktaki bir yapisal sistemin iginde yer alir. Bu sistemin 1.3 km'si al-
tin igeren kuvars damarlariyla dolmugtur. Mastra sahasinda 8 ayn cevher damari saptanmi§ ve incelenmistir.
Yatak giincel yiizeyden itibaren 75 m. derinlife kadar oksitlenmigtir. Oksidasyon zonunun tipik mineralleri jaro-
sit, alunit ve jipstir. Pirit, kalkopirit, galenit, sfalerit, tedraedrit/tenantit ve arsenopirit ana cevher minerallerini
olugturur. Gang mineralleri ise kuvars, kalsedon, kalsit, adularya, barit ve ankerittir. Kalsedon konsantrik bantlar
seklindedir. Giimiig ve altin iki ayn parajeneze baghdir. Hidrotermal alterasyon damarlar etrafinda yogun ola-
rak geligmig ve onlart bir zarf geklinde sarmigtir. Sivi kapanin ¢aligmalan alttun genellikle 270-220 C ara-
sinda ¢okeldigini gosterir. Cevherli zonlardaki illit-kuvars-kalsit birlikteligi, cevherlesmeyi olugturan sivilarin

pH'nin 5 1 eya 6 civarinda olduguna isaret eder. ancak, oksidasyon zonundaki farkli mineral parajenezi yiizeyde
daha asidik bagka bir stvinin varlifim belirtir. Altinin baz metallerle olan birlikteligi, muhtemelen klorla komp-
leks olugturarak tagindifini gosterir. Au-Ag cevherlegmeleri damarlarda diizensiz halde olup, 6zellikle ince ta-
neli, gri renkli ve kalsedonik kuvarsin hakim oldugu kisimlarda zenginlesmeler gosterir.

ABSTRACT: The Mastra Au-Ag ephitermal deposit assocciated with Eocene andesites of the Pontide arc vol-
canism is an adularia-sericite type. The deposit consusts of a series of precious and base metal containing epit-
hermal veins. The veins extend for about 2.5 km. in a N 50-70 W trending structural system, 1.3 km. of which is
filled by gold-bearing quartz veins. Eight ore shoots have been recognized and explored. The deposit is oxidized
down to 75 m from the present surface resulting in the formation of jarosite, alunite, and gypsum. The primary
mineralogy consists of pyrite, chalcopyrite, galena, sphalerite, tetraedrite/tennantite and arsenopyrite. Gangue
minerals are quartz, calcite, adularia, barite and ankerite. Quartz textures are typical of open-space filling sho-
wing banding and crustification. Two main paragenetic stages of the veins are distinguished as (I) silver rich and
(II) gold rich. Hydrothermal alteration is extensively developed around veins forming quartz-sericite envelopes.
Fluid inclusions in quartz suggest that gold deposition took place mainly at homogenization temperatures betwe-
en 270 and 220 C. The assemblage of illite-adularia-calcite may suggest a mineralizing fluid with a pH of 5 to 6,
whereas there was a separate, near surfece acid-sulphate fluid responsible for the alunite, kaolinite and jarosite
overprinting. The paragenetic assocciation of gold with pyrite and base metals may imply a transportation mec-
hanism through chloride complexing. Au-Ag is irregularly distributed throughout the vein system forming local
bonanzas especially where finegrained, grayish and chalcedonic quartz dominates.
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YUKSEKOVA MAGMATIK YAY KOMPLEKSI ZUHURLARTI:
YENI BIR METALOJENIK KUSAK '

MINERALIZATIONS IN YUKSEKOVA MAGMATIC ARC COMPLEX:
A NEW METALOGENIC BELT

M. Sahin TUFEKCI Maden Tetkik ve Arama Genel Miidiirliiii Maden Etiit ve Arama Dairest,
ANKARA

Ozcan DUMANLILAR Maden Tetkik ve Arama Genel Miidiirliigii Maden Etiit ve Arama Dairesi,
ANKARA

OZ: Malatya ve Elazig illerini kapsiyan bolgede gegmigteki maden arama caligmalari baglica iki temel iinite
ile siirlanmigtir: 1) Ergani ve Siirt Madenk6y gibi masif bakir siilfit yataklarini igeren, Senozoik'te geligmig
ve "Maden Karmagig1" olarak bilinen volkano-sedimanter kayaglar ve 2) Dokanaklardaki karbonat ¢okelleri
icinde olugtugu diigtiniilen damar ve ornatim tipi yataklart iceren, Ust Kretase yash yerel apofizler. Bolgede yii-
riittiigiimiiz caligmalarda bu kayag iinitelerine ek olarak; "Yiiksekova Karmasig1'n1 olugturan bazaltik ve dasi-
tik kayaglara bagl olarak gelismis metal zuhurlar belirlenmigtir. Ik olarak tarafimizdan rapor edilen bu zuhur-
lar, bir maden yatag1 haline gelme siirecini temsil etmeleri bakimindan Onemlidir.

Mevcut veriler "Yiiksekova Karmagig1" olarak bilinen bazik (gabro, diyorit ve andezit) ve asitik (K-diyorit,
granodiyorit ve tonalit) karakterli kayaglarin bir "yay magmatizmast" iiriinii olduklarina ve bu magmatizmaya
bagl olarak geligen baz-metal zuhurlarin porfiritik tipte yataklandiklarina igaret etmektedir. "Yiiksekova Kar-
magig1"n1 kesen ikinci jenerasyon dasitik ve tonalitik granofirlerin de ayrica, bolgede cevher getiriminde ve ilk-
lerin omatiminda 6nemli bir rol oynadiklar diigiiniilmektedir. Tiim bu etiit ve aragtwmalar; Dogu Toridler ige-
risinde mevcut bazaltik ve dasitik kayaclarm bir cevher kugaj niteliginde ele alimp Mo, Cu, Zn, Pb, Au, Ag vb.
metaller agisindan aragtirilmasi gereksinimini ortaya koymaktadir.

ABSTRACT: Previous mineralization surveys around Malatya and Elazig were limited to the vicinity of two
major units; 1) Volcano-sedimentary rocks known as "Maden Complex" that was formed in Cenozoic and inclu-
des massive-sulfide deposits such as Ergani and Siirt Madenkdy, and 2) Upper Cretaceous aged small Intrusi-
ons, along the contacts of which and carbonate sedimentary rocks vein-type and replacement-type mineralizati-
ons are present. In addition to these units, our recent studies have shown that some metallic mineralizations were
also developed in relation to basaltic and dasitic volcanism of the "Yiiksekove Complex." To our knowledge this
is the first report of these mineralizations and we believe that they are important as their characteristics reflect
the different stages of the mature ore-formation processes.

Available data about basic (gabbro, diorite, and andesite) and acidic (K-diorite, granodiorite, and tonalite)
rocks of the "Yiiksekova Complex" Indicate that these rocks were formed as a result of arc magmatism and asso-
ciated base-metal mineralizations were deposited in porphyritic type. The observations suggest that the second
generation dasitic and tonalitic granophyries, which crosscut the complex, played a major role in ore transporta-
tion and replacement of the previously formed mineralizations. All these survey and exploration results require
that the basaltic and dasitic rocks of the Eastern Torides should be considered as a metallogenic belt and revisi

ted and investigated for Mo, Cu, Zn, Pb, Au, Ag, etc. metals thereof.
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PLAKA TEKTONIGI ILKELERI ISIGINDA ERGANIi- MADEN BA-
KIR ZUHURLARININ OLUSUMU

EVALUATION OF COPPER DEPOSITS OF ERGANI-MADEN (TURKEY) FROM THE
PLATE TECTONIC'S POINT OF VIEW

Giiner GOYMEN  Gazi Univ. Miih. - Mim, Fak., ANKARA
Ali BILGIN Siileyman Demirel Univ. Miih. Fak. ISPARTA
Mustafa KUSCU Siileyman Demirel Univ. Miih. Fak. ISPARTA

OZ: Ergani Maden Bakir Yatag Elazi§ ilinin 70 km GD'sunda bulunur. Yatagm boyu 2 km, genigli§i asag1 yu-
kar1 50 m ve derinlifi 150 m. dir. Bakir yatagi Alp orojen sahasmin inisiyal magmatizma ile karakterize olan
Ojeosenklinal kisminda bulunur.

Yatagim yantaglart kloritlesmis, silislesmis diabazlar, bregler ve tiiflerdir. Yantaglarda ve primer cevherde
bulunan maden minerallerinin tekstiir ve striiktiir 6zellikleri olusum esnasindaki ve olugumdan sonraki defor-
masyona igaret eder,

Ergani-Maden Bakir yatagindan kalkopirit ve bakirli ikincil mineraller kazanilir, Ikincil mineraller yiiksek
ve algak sicaklikta olugmug maden minerallerinin alterasyon triinleridir. Yatagm derinlerinde kataklastik teks-
tiir, yiizeye yakin monoklinal tekstiir goriiliir. En yaygin gang mineralleri ripidolit, kuvars ve jel halindeki SiO,
olugumlaridir.

Maden mikroskopik incelemelere ve cevherlesmenin yantaglarla olan iligkilerine gore yatak ekshalatif sedi-
menter olusum 6zellikleri gostermektedir.

Cevherlesmenin mineralojik bilegimine, yantaglarinin §zelliklerine ve yatafin jeolojik durumuna gore, ba-
kir yatagi okyanus ortas: sirtinda olugmug, Benioff zonuna siiriiklenmig ve plaka tektonigi hareketinin son saf-

hasinda ofiolitik melanji meydana getirmigtir.

ABSTRACT: Copper deposits of Ergani is located at 70 km South-East of the Elazig Province in Turkey.

The pit covers on 2 Km and the thickness of the ore deposit ranges between 50 m and 150 m according to the
geographic locations. It is found in eugeosyncline which has been characterize by initial magmatism in the zone
of Alpin orogenesis.

The rocks which are in contact with ore body are chloritized and silicified diabase, diabase brecchia, diabasic
tuffs. The structural and textural characteristics of primary ore mass and nearby rocks show that they have some
deformations during and after formation. Chalcopyrite and it's secondary products are produced in the mine. The
alteration products of the high temperature minerals as well as low temperature minerals may be found among
the ore minerals. The ore shows a cataclastic character which increases towards the deep levels. A monoclinal
texture is evident at high levels. Ripidolite, quartz and gel quartz are most common gangue minerals.

The studies on ore microscope and the data about the position of the ore forming minerals reflect the exhala-
tive-sedimantary type of the ore in the region.

Copper ore in the Ergani can be classified as massive sulfide ore in the mid oceanic ridge due to its wall
rocks, mineralogy and geological position of the ore body. These ores have been carried to the Benioff zone and
formed the ophiolithic melange at the late stage of the plate movements.
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BILECIK-SOGUT ALTIN MINERALIZASYONUNUN INCELENMESI
THE INVESTIGATION OF BILECIK-SOGUT GOLD MINERALIZATION

Onder KAYADIBI 5 Ankara Univ. Fen. Fak. Jeo. Miih. B6l., ANKARA
Yusuf Kagan KADIOGLU Ankara Univ. Fen. Fak. Jeo. Miih, B6l., ANKARA
Dogan AYDAL Ankara Univ. Fen. Fak. Jeo. Miih. Bol., ANKARA

OZ: Caligma alanimin temelini: Caltt metamorfitleri, S6giit magmatitleri ile Karakaya formasyonu olarak ta-
nimlanan Permo-Karbonifer yash kiregtasi, grovak ve spilit olugturmaktadir. Bunlarin iizerine Liyas yagh
konglomera, kumtagi ve marnlardan olugan Baywkoy formasyonu ve Orta Jura-Alt Kretase yagh Bilecik kireg-
tag1 gelmektedir.

Cevherlesme Permo-Karbonifer yagh kiregtaglarinin yaklagik KB-GD dogrultulu kirk ve gatlaklarma hid-
rotermal ¢6zeltilerin yerlegimi ile olugmaktadir.

Cevherlesme zonunda baglica altin, pirit, sfalerit, antimonit, giimiig, kalkopirit, 16lingit, berthierit ve zinno-
ber ile ikincil olarak olusmug kovellin ve limonit mineralleri gozlenmistir. Gang mineralleri ise basta kuvars ol-
mak iizere kalsit ve kildir.

Yapilan mineralojik, petrografik, kimyasal analiz ve sivi kapanimi (kuvars) sonuglarma gére cevherlesme
zonunun homojenlegsme sicakliklart 160-200°C arasinda yogunlagmaktadir. Kimyasal analizlerde 25.6 ppm de-
gerlerinde altin bulunmugtur.

Gerek arazi gerekse laboratuvar galismalan sonucuna gére bolgedeki altin cevherlegmesinin kdkeni Calti
magmatitleri olan hidrotermal ¢ozeltiler ile olugmug oldugu sonucuna varilmagtir.

ABSTRACT: The basement of the study area is comprised of Calti metamorphites, S6giit magmatites and Per-
mocarboniferous Karakaya formation which is composed of limestone, greywake and spilite. This units overlain
by Baywkoy formation which composed of Liassic conglomerate, sandstone and marlstone, Middle Jurassic-
Upper Cretaceous Bilecik limestone is the last unit observed at the top of the study area.

The mineralizations appear along NW-SE of the cracks and joints of the Permocarbonferous limestone du-
ring the emplacement of the hydrothermal fluids.

Gold, pyrite, sphalarite, antimonite, silver, chalcopyrite, lollingite, bertherite and zinnobar as primary mine-
rals and covelline and limonite as secondary minerals form the composition of the ore mineralizations. Clay mi-
nerals, calsite and quartz form the gangue minerals of the ore mineralizations.

According to the results of the mineralogical, petrographical, chemical analyses and fluid inclusion on the
quart minerals, the homogenety temperature of the formation of the ore minerals is about 150-200°C. The con-
tent of the gold is about 25.6 ppm.

On the bases of the field and laboratuary studies the origin of the gold mineralization is seem to be formed
from the hydrothermal fluids of the Calt1 magmatites.
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MUHENDISLIK JEOLOJISI OTURUMU-III-

YUZEY MODELLEME VE BILGISAYAR PROGRAMLAMA
SISTEMLERININ UC-BOYUTLU YAMAC STABILITESI
ANALIZLERINDEKI ONEMI

THE IMPORTANCE OF SURFACE MODELLING AND COMPUTER PRUCGRAMMING
SYSTEMS IN THREE-DIMENSIONAL STABILITY ASSESSMENT OF SLOPES

Halil KUMSAR Pamukkale Un. Miihendislik Fak., Ingaat Miih. B6L., Universite Kampiisii, DENIZLI

OZ: Yamag stabilitesi analizlerinin yaygin olarak iki boyutta yapilmasina ragmen kayan kiitlenin gercek hacmi
ve agulif iki boyutlu giivenlik katsayisi tayinlerinde dikkate alimmamaktadir. Iki boyutlu uygulamalarda iigiin-
cii boyut bir birim olarak kabul edilmektedir. Bu sebepten dolayi, yamag stabilitesinin tayini amaciyla SLOPAC
adi verilen ii¢ boyutlu giivenlik katsayis1 hesaplamasinda meydana gelecek hata sinirini minimum bir seviyeye
indirmek i¢in, kayan kiitle diigey bloklara boliiniir. Bu iglem, biri topografya yiizeyinde ve digeri de kayma yii-
zeyinde olmak iizere toplam iki ayn ylizey ag1 modellemesini gerektirmektedir. Topografya yiizeyinde olugturu-
lan ag ise kayan kiitlenin alt simirmu olugturur. Her blokun gergek hacmi ve agirligi hesaplanir. Kayan kiitlenin
giivenlik katsayisi da cegitli yazarlar tarafindan gelistirilmis olan ii¢ boyutlu limit esitligi metodlan kullanila-

rak hesaplanabilir.

ABSTRACT: Although two-dimensional stability assessment of slopes has been widely used in slope stability
assessment, the true volume and weight of the sliding mass resting on failure surface is not considered in the
two-dimensional factor of safety assessment. The third dimension of the slope has been assumed to be one unit
in the two-dimensional approaches. For that reason, a three-dimensonal computer modelling system, SLOPAC,
for the assessment of slope stabilitiy has been investigated. In this modellig system, in order to decrease the mar-
gin of error to a minimum in the calculation of the three-dimensional factor of safety, the sliding mass is divided
into vertical blocks. This process requires forming two meshes, one on the ground surface and the other on the
failure surface of the failure mass. Mesh forming on the ground surface of the failure block gives the upper bo-
undary of the faillure mass. The lower boundary of the failure block is formed by creating a mesh on the failure

surface. The true volume and weight of each column is calculated. The stability of sliding mass can be  calcu-

lated by using the existing three-dimensional limit equilibrium methods developed by various authors.
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iZMIR ALIAGA KARAAGAC KOYUNUN JEOTEKNIK ETUDU

GEOTECHNICAL INVESTIGATION OF THE KARAAGAC BAY, ALIAGA, 1ZMIR

Necdet TURK D.E.U. Miihendislik Fakiiltesi, Jeoloji Miihendisligi Bolimii Bornova-IZMIR
Mehmet Yalgin KOCA D.E.U. Miihendislik Fakiiltesi, Jeoloji Miihendisligi Bélimii Bornova-IZMIR
Faruk CALAPKULU D.E.U. Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii Bornova-IZMIR

OZ: Izmir ili, Aliaga Yarimadasi kuzey batisinda Tagliburun ile Ilicaburnu arasinda yeralan Karaagag¢ Koyu-
nun, Gemi Sokiim Tesisleri arasinda kalan kisminin karada 0.1 km? ve denizde de 0.3 km? lik kisminimn jeotek-
nik etiidii yapimugtir.

Bu kapsamda, karada 0.1 km? alanin 1/1000 6lgekli jeoloji haritasi yapilmig ve denizde 0.3 km® lik alanin 50

m' lik gritlerle batimetre haritas1 hazirlanmigtir. Ayrica, zemin ve kayaglarin diigey ve yanal degisimleri ve je-
olojik yapiy1 ortaya ¢ikarmak igin karada 20 m derinlige varan 6 adet ve denizde 15 m derinlife varan 5 adet ze-
min sondajlar1 Craleius tipi darbeli sondaj makinasiyla yapilmigtir. Denizde yapilan sondajlar sagtan yapilmig
dubalar iizerinde gercelestirilmigtir. Sondaj yapimi sirasinda, zemin igeren zonlarda her 1.5 m' de bir SPT ya-
pilmis ve drselenmis numune alinmig ve kayag iceren zonlarda ise karotlu ilerlenmigtir. Sondaj yerleri arazinin
jeolojik yapis1 dikkate alinarak belirlenmigtir. Batimetri ¢calismalart ise Echo Sounder’ li bir motorla, kiyiya dik
50 m' lik mesafelerde derinlik Slgiimleri yapilarak gerceklestirilmistir. Sondajlardan ve yiizeyden alinan zemin
ve kayac numuneleri iizerinde indis ve miihendislik deneyleri yapilmig ve sonuglar tablo ve grafikler halinde su-
nulmugtur.

Etiid alan1 deniz kiyisinda 4-5 m yiiksekliZe ulagan bir dik sev ve onun iizerinde kuzeyden giineye 8-10°
egimli bir basamakli yapi iizerinde yaralmaktadir. Bu alanda, temeli altta tiif birimi, iistte silisifiye kiltag1 ve tii-
fit ardalanmasi ve en iistte de kiltasi, tiif-kiregtagi ardalanmast olugturmaktadir. Bu birimler deniz kiyisindaki
sevde ve basamagin dogusundaki yamagta gozlenmekte ve basamakta kalnlig1 giineye gidildikge artig gosteren
aliivyon tabakast yeralmaktadir.

Bu tebligde, zemin etiidii ¢aligmalariin sonuglar degerlendirilecek, ¢aligma alaninda yapilagma agisindan
onemli olan hususlar ve kiyitya gemilerin yanagmasi igin uygun alanlar belirtilecek ve bu alanda ingaat yapim1
esnasinda kargilagilabilecek sorunlar tartigilacaktir.

ABSTRACT: Geotechnical investigation of 0.1 km? on land and 0.3 km” in sea have been carried out in the area
known as Karaagac Bay between Tagliburun and Ilicaburun, located between the ship dismantling plants, in
northwest of the Aliaga Peninsular within Izmir Province.

For this purpose, 1/1000 scale geological map of 0.1 km? on land and bathymetry map of 0.3 km? in sea have
been prepared at 50 m grids. Additionally, 20 m deep 6 boreholes have been drilled on land and 15 m deep 5 bo-
reholes have been drilled in sea using Craleius type drilling machine in order to establish the vertical and hori-
zontal distribution of soils and rocks in the study area. Drillings carried out in the sea were accomplished on a
galvanized sheet iron made barge. SPT has been carried out and disturbed samples have been taken at every 1.5
m during drilling and core drilling was carried out in rocks. The borehole locations were determined by taking
into consideration the geological structure of the rock mass. The bathmetry work has been carried out by taking
depth measurements at 50 m spacing in a direction vertical to the sea shore by an echo sounder placed on a boat.
Index and engineering tests have been carried out on soil and rock samples taken from boreholes and outcrops
and their results are presented in tables and as graphs.

The study area is placed on a terrace having 4-5 m high vertical slope and inclined 8-10° from north to south.
In this area, tuff unit form the basement, then silisified claystone and tuffite sequence encountered and claystone,
tuff and limestone sequence are found at the top of the succession. The geological units outcrop along the sea
shore and in the eastern slope of the terrace and alluvium having varying thicknesses are found laying over the
terrace.

In this presentation, the findings of the site investigation work will be assessed, the important points from the
construction point of view and suitable areas for anchoring ships near the sea shore and the problems expected

during the construction will be discussed.
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PAMUKLUK BARAJI MUHENDISLIK JEOLOJISI INCELEMESI
(TARSUS)

ENGINEERING GEOLOGY STUDIES OF PAMUKLUK DAM (TARSUS)

Sedat TURKMEN DSI VI Bélge Md.liigii - ADANA
Aziz ERTUNC C.U. Miihendislik-Mimarlik Fak., ADANA

OZ: Inceleme Pamukluk barajmin Miihendislik Jeolojisi agisindan yapilabilirligini ortaya koymak amaciyla
yapilmugtir. Baraj yerindeki Jeoteknik ¢aligmalar; Baraj yeri ve gol alam jeolojisi, durayhlik ve gegirimlilik
problemleri ve yeralti jeolojisi incelemelerinden olusur. Bu ¢aligmalar dogrultusunda; 1643m uzunlugunda 25
adet sondaj kuyusu, 132 m uzunlugunda 4 adet aragtirma galerisi agtirlmug, 22 adet plaka yiikleme deneyi ve 6
kuyuda pressiometre deneyleri yapilmigtir. Temel kayanmn tagima giicii ve oturma miktari, elastisite ve defor-
masyon modiiliiniin tespiti saglanmigtir.

Jeolojik harita alimi, Petrografik analizler, fotojeoloji galismalari, dogal yap: geregleri aragtirmalarida bu
inceleme kapsaminda yapilmugtir. Caligmalar sonucunda barajin 100 m yiiksekliginde, kaya dolgu tipinde yapi-
labilecegi sonucuna varilmigtir.

ABSTRACT: This study was accomplished in order to show that constructed of Pamukluk dam is feasible from
the stantpoint of engineer geology. Geotechnical studies at dam site are composed of; Geology of dam site and
reservior area, stability and permeabilitiy problems and underground geology. Paralelling to those studies, 31
boreholes with a total length of 1643 meters were drilled and 4 exploratory adits of which total land is 132 me-
ters were excavated and also 22 plate bearing tests in the exploratory adits and pressiometer tests for six drill ho-
les on the dam axis were carried out. As a result of studies mentioned about the bearing capasity of base rock,
settlement due to loading, modulus of elasticity and deformation have been determined.

Geological mapping, petrografic analyses, photogeological studies, and investigation studies of aggregate are
also included in the study.

As a result of this study it was concluded that a rock fill dam of 100 m high can be constructed, for this pur-

pose.
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ANADOLU OTOYOLU KAZANCI-GUMUSOVA ARASINDA
YERALAN ZEMINLERIN JEOTEKNIK OZELLIKLERI

GEOTECHNICAL PROPERTIES OF SOILS ON THE ANATOLIAN MOTORWAY
BETWEEN KAZANCI AND GUMUSOVA

1. Halil ZARIF 1.0. Miihendislik Fakiiltesi Jeoloji Miih. Béliimii, Avcilar, STANBUL

0Z: Anadolu otoyolunun Kazanci-Giimiigova kesimi 840 kilometrelik Kapikule-Ankara otoyolunun Sakarya il
siirlari igindeki 37.5 kilometrelik boliimiini olugturmaktadir. .

Bu aragtirma, otoyolun yapim asamasinda benimsenen miihendislik ¢éziimleri ile oturma- zaman iligkisinin
arazide degerlendirilmesini i¢ermektedir. Projelendirme agamasinda 145+000-156+000 kilometreleri arasindaki
dogal zemini olugturan killi, siltli killi aliivyonun jeoteknik ve konsolidasyon ozellikleri belirlenmisgtir.
Altgegitler, hidrolik menfezler ve iistgegitlerin yapim agamasindan 6nce zeminin jeoteknik ve konsolidasyon
ozelliklerinin belirlenmesi, bu tiir yapilarda ve yol iist yapisinda zamana bagli olugacak oturmalarin istenilen
sinirlarda kalmas: agisindan dnemlidir. Bu amagla, sondaj ve arastirma ¢ukurlarindan elde edilen bulgular de-
gerlendirilerek inceleme alani dort as alana ayrilmigtir. Her alanda jeoteknik parametreler esas alinarak konso-
lidasyon miktar1 hesaplanmigtr.

ABSTRACT: Kazanci- Giimiisova (Sakarya) section of the Anatolian Motorway constitutes 37.5 km long
section of the highway extending from Kapikule to Ankara. This study involves engineering techniques emplo-
yed and evaluation of settlement- time relationships determined in the field. In construction stages, geotechnique
and construction properties of clay, silty-clay and clay rich alluvium lying in 145+000-156+000 kilometers have
been determined. The determination of geotechniquue and construction properties is important to limit the amo-
unt of settlement in constructions of underpass, overpass and hydraulic culvert and super- structure of the pave-
ment. For this purpose, using evidence obtained from drills and exploration pits, four different sub-areas have
been identified.In each area, amount of expected consolidation was computed in connection with geotechnical
parameters.
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ANADOLU OTOYOLU BOLU DAGI GECISININ
MUHENDISLIK JEOLOJISI

THE ENGINEERING GEOLOGY OF THE ANATOLIAN MOTORWAY OF BOLU
MOUNTAIN PASSAGE

Siileyman DALGIC L.U. Miih. Fak. Jeo. Béliimii Avcilar, ISTANBUL

OZ: Anadolu otoyolu Bolu dag: dolayinda Asarsuyu vadisi gegisinden sonra tiinellerle devam etmektedir.
NATM'ye gore projelendirilen tineller iilkemizin en uzun otoyol tiinelleri olacaktir. Otoyol'un gerek Asarsuyu
vadisi gegisinde gerekse Bolu tiinel gegiginde dnemli miihendislik jeolojisi problemleri bulunmaktadir.

Otoyol'un Asarsuyu vadisi gegiginde kitle hareketleri, tutturulmamig gol/akarsu ¢kelleri, vadi tabanmin
mansap kesimindeki killerin konsolidasyon 6zellikleri problemlere neden olmugtur. Bu durum Asarsuyu deresi-
nin kemer beton menfez ve agik derivasyon yatag: igerisine alimini gerektirmigtir.

Otoyolun tiinel gegiginde 6nemli 6lgiide fay ve bindirme zonlan kesilecektir. Bu zonlar igerisindeki kataklas-
tik kayalar yiiksek miktarda simektit tiirii kil minerallari icermektedir. Kil mineralleri yeraltisuyu ile birlikte de-
Berlendirildifinde tiinellerde kargilagilacak en 6nemli problemin gisme/sikigma olaylart olacagini gostermek-
tedir. Sisen/sikigan zonlarda duraylilifi saglamak igin bagta piiskiirtme beton ile diger iksa sistemlerinin
yerlestirilmesi en uygun ¢6ziim y6ntemi goriilmektedir.

ABSTRACT: The Anatolian motorway after its passage through the Asarsuyu valley in Bolu Mountains conti-
nues with tunnels. The tunnels projected according to NATM will be the longest motorway tunnels of the co-
untry. There are significant engineering geology problems associated with passage of the motorway through the
Asarsuyu valley and tunnels.

The mass movements, unconsolidated lacustrine/fluvial deposits, the consolidation properties of clays at the
dawn stream of valley caused problems at the Asarsuyu valley of the passage. This situtation resulted in the con-
version of Asarsuyu valley with an arc culvert and open derivation canal.

Along the tunnel alignment there are important faults and thrust zones. These zones includes cataclastic rocks
having considerable amount of smectite. Simultaneous existence of clay mineral and groundwater indicates that
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the most dramatic problem is the swelling/squeezing phenomena. Support systems and especially shotcrete were

considered most suitable method for providing stability in swelling/squeezing zones.
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IBECIK (Gélhisar /Burdur) KALKARENITININ MINERALOJISI, FIZIK-
SEL VE MEKANIK OZELLIKLERI, INSAAT MALZEMESI OLARAK
KULLANILABILIRLIGI

THE MINERALOGY OF IBECIK (Gélhisar/Burdur) CALKARENITE PHYSICAL AND
MECHANICAL, FEATURES AND THE POSSIBILITY OF USING IT AS A CONSTRUC-

TION MATERIAL

Ristem PEHLIVAN  LU.M.F.Jeoloji Miihendisli3i Boliimi, Avcilar/iISTANBUL
I.Halili ZARIF 1.U.M.F.Jeoloji Miihendisligi Bolimii, Avcilar/ISTANBUL

OZ : Bu arastirmada, Ibecik (Golhisar/Burdur) civarinda jeolojik olarak ayirtlanan Ust Miyosen-Alt Pliyosen
yash kalkarenitin yapi gereci olarak kullanilabilme olanaklars, mineralojik, fiziksel ve mekanik ozellikleri ile
degerlendirilmigtir.

Islenme ve gekillendirilmesi kolay olan, yore halk: tarafindan yap: malzemesi (tugla) olarak kullanilan, bu
kayacin iiretim maliyeti, egdegerindeki diger yap1 gereglerine gore disiik oldugu soylenebilir.

Bildiride, once Ibecik kalkarenitinin fiziksel ve mekanik deney sonuglan verilmis,laboratuvar verileri ile di-
ger dogal ve yapay yap: gereclerinin sonuglar1 kargilagtirilmig ve sonugta ingaat malzemesi olarak kullanilabi-

lirligi tartigilmigtir.

ABSTRACT: The possibilities of using calkarenite seperated geologically around Ibecik(Golhisar/Burdur), da-
ting back to Upper Miocene-Lower Pliocene age,have been evaluated in respect of its mineralogic, physical and
mechanical aspects.

It can be clainmed that the production cost of this rock which can be easly treated and shaped, and which is
used as a construction material (brick) by the local people, is in a lower level in comparison to the other similar
materials. :

In the report, the physical and mechanical experiment results of Ibecik calkarenite have been given, and then
Jaboratory data have been compared with the results of the other naturel and artifical construction materials, and
finally, the possibilities to use it as a construction material have been discussed.
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KAYACLARDA MINERAL BILESIMI-ASINMA DIRENCI ILISKiSi

THE RELATION BETWEEN MINERAL COMPOSITION AND ABRASION STRENGTH
IN ROCKS

Cenk KOCAK | ITU Maden Fakiiltesi, Uygulamali Jeoloji Anabilim Dali, ISTANBUL
Mustafa ERDOGAN ITU Maden Fakiiltesi, Uygulamali Jeoloji Anabilim Dali, ISTANBUL

OZ: Insan trafiginin yogun oldugu kamuya acik yapilarda, yatay kaplamalarda kullanilan taglarm agmma di-
rengleri oldukga 6nemlidir. Tas teknolojisindeki geligmelere bagh olarak biitiin diinyada ve giderek iilkemizde
karbonat bilesimli mermerler yerine serttaglarin kullanimi yayginlagmaya baglamigtir.

Mineral tiirii, oran: ve kristal boyutu yoniinden daha heterojen bir yap: gosteren sert taglarin aginma kayipla-
11, birbirinden farkli sonuglar vermektedir.

Bu bildiride, mineralojik bilegimleri ve kristal boyutlar: farklilik g6steren Aksaray, Demirkdy (Kurklareli),
Harsit (Giresun), Kaman (Kirgehir), Kapidag (Balikesir) bolgelerinden alinan asit plutonik kayag¢ drneklerinin
asinma direnglerine yer verilmig, deney sonuglan ile kayaglarin mineral bilegimleri ve minerallerin alansal da-
gilimlari arasinda belirlenen iligki agiklanmaya galigilmigtir.

ABSTRACT: The abrasion strength of floor planking stones used in pubic places is very important because of
the high human traffic. Depending on the developments in stone technologies, instead of using carbonate compo-
sitioned marbles, hard stones are widely started to use, on the whole and in our country.

Hard stones, showing more heterogeneous structure because of the mineral type, ratio and crystal dimensi-
ons, give different abrasion loosening.

In this paper, the abrasion strengths of the samples taken from Aksaray, Demirk0y (Kuklareli), Harsit (Gire-
sun), Kaman (Kuirsehir), Kapidag (Balikesir) acid plutonic rocks, which have different mineralogical compositi-
ons and crystal dimensions, are given and the relationship between the test results, mineral composition and the
surface distribution of the minerals is explained.
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47. TURKIYE JEOLOJI KURULTAYI 1994 BILDIRI OZLERI

VOLKANIZMA OTURUMU

BIGA YARIMADASINDAKI (KB ANADOLU) TERSIYER VOLKANIZ-
MASININ OZELLIKLERI*

FEATURES OF TERTIARY VOLCANISM IN BIGA PENINSULA (NW ANATOLIA)

Tuncay ERCAN MTA Genel Miidiirliigii Jeoloji Etiidleri Dairesi, ANKARA
Behget AKYUREK MTA Genel Miidiirliigii Jeoloji Etiidleri Dairesi, ANKARA

Dogan BODUR MTA Kuzeybat:1 Anadolu Bolge Miidiirliigii, BALIKESIR

I.Hakki OZBAYRAK MTA Genel Miidiirliigii Enerji Ham.Etiid ve Ar.Dai., ANKARA
hmet TASCI MTA Genel Miidiirliigii Enerji Ham.Etiid ve Ar.Dai., ANKARA
alat YILDIRIM MTA Genel Miidiirliigii Enerji Ham.Etiid ve Ar.Dai., ANKARA

OZ: Biga yarimadasinda Tersiyer Volkanizmasi ilk olarak Eosen' de baglamigtir. Genellikle yesil-gri renkli an-
dezit ve dasit tiirde lav, tiif ve aglomera gibi volkanik iiriinler yer yer Nummulites sp. vb. fosiller igeren Orta Eo-
sen yash ¢okel kayalarla ardalanmali olarak Biga yarnimadasinin kuzeyinde Biga-Canakkale arasinda yiizlekler
verirler.

Ust Oligosen' den itibaren yeni bir volkanik evre etkin olmaya baglamis, yarimadamn ortasinda ve dogusun-
da, yer yer de Gokgeada ve Altinoluk gevresinde andezit, dasit, trakiandezit, riyodasit tiirde lavlar ve tiifler olus-
muglardir. Bunlar ¢ogunlukla alterasyona ugramig, yer yer de silislesmiglerdir. Lavlarda K/Ar yontemi ile ya-
pilan radyometrik yag belirlemeleri sonucunda 28.2-23.6 milyon yil arasinda yaglar saptanmigtir. Kuzeybat:
Anadolu'daki metalik maden yataklarmin biiyiik bir kism1 bu volkanik evre ile iligkilidir._

Biga yanimadasinda Miyosen volkanizmasi ise genis alanlar kaplar ve iki evrelidir. Ozelllikle yarimadanin
kuzeybatisinda ve Bozcaada ile Gokgeada' da Alt Miyosen' den itibaren etkin olmaya baglayan volkanizma Orta
Miyosen sonunda duraklamugtir. Dasit,Riyodasit, Andezit, Latit ve Trakiandezit tiirde lav, tiif ve kiil y1figimlan
izlenir. Lav akintilar1, domlar, volkan givileri, ignimbiritler ve laharlar, Alt-Orta Miyosen volkanizmasinin ka-
rakteristik elemanlandir. Radyometrik yas tayinleri ile 22.3-13.6 milyon yil arasinda yaglar saptanmigtir, Alt-
Orta Miyosen volkanizmasmnin en 6nemli ¢ikis merkezi, giiniimiizde denizaltinda bir kaldera konumunda olan,
Behram ile Midilli adas1 arasinda yer alan Behram kalderasidir.

Kuzeybat1 Anadolu’ da volkanizma, Ust Miyosen' de yeni bir evre ile etkin olmug ve 6nce siyah renkli, ba-
zalt goriiniimlil trakiandezit tiirde lavlar (pseudobazaltlar) en son olarak ta alkali olivin bazaltlar meydana gel-
miglerdir. Bunlar ¢ogunlukla dayklar seklinde daha eski volkanitleri kesmig olarak, yer yer de lav akintilari
seklinde Ezine, Ayvacik, Canakkale, Can dolaylarinda ve Tavgan adalaninda yiizlekler verirler. Yapilan radyo-
metrik yag belirlemeleri 9 milyon yil dolaylarinda yaglar vermektedir. .

Bolgede Eosen volkanizmast, yitim zonu kokenli kalkalkalen bir yay volkanizmas: ozellikleri tagtr. Ust Oli-
goson, Alt-Orta Miyosen volkanitleri ise Ust Kreatese'de geligen ve Pontidlerle Anatolitler arasinda kuzeye
dogru olan dalma-batmay: izleyen ve Eosen' de gerceklesen carpismadan sonra kabuk kalinlagmasi sonucu
meydana gelen kalkalkalen, hibrid ve kabuk kokenli kita ici volkanitleridir. En son Ust Miyosen' de ise manto
kokene yakin alkali olivin bazaltlar meydana gelmiglerdir.

Bildiride, tiim evrelerden verilecek drneklerle volkanitlerin bélgesel yayilimlari, Jeokimyasal dzellikleri ve

kokenleri tartigilacaktir.

ABSTRACT: Tertiary volcanism of Biga peninsula has started in Eocene. These volcanics consisting generally
of tuffs, agglomerates and lava flows of dacites and green-gray andesites are locally intercalated with sedimen-
tary rocks of Middle Eocene age, cropping out between Biga and Canakkale.

From Upper Oligocene onwards, a new episode of volcanism has started to be effective, yielding rocks of an-
desitic, dacitic, trachy-andesitic and rhyodacitic composition, in the medial and eastern parts of the peninsula
and locally in the vicinity of Gokgeada and Altinoluk. The rocks have mostly been altered and locally have been
silicified. Radiometric dating have yielded K/Ar aces of 28.2-23.6 m.y. Most of the metallic ores of NW Anato-

lia are related to this event.

* Bu aragtirma, MTA Genel Miidiirliigii Enerji Hamadde Etiid ve Arama Dairesi tarafindan yiiriitiilen "Biga
Yarimadas1 Jeotermal Enerji Projesi"nin ¢alagmalarinin bir boliimiinii kapsamaktadur.



