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BETONDA AGREGANIN PETROGRAFIK VE PETROKIMYASAL
KARAKTERISTIKLERININ ONEMI UZERINE BiR INCELEME

A STUD UP ON THE IMPORTANCE OF PETROGRAPHICAL AND PETROCHEMICAL
CHARACTERISTICS OF AGGREGATE IN CONCRETE

Yahya OZPINAR Pamukkale Univ. Miihendislik Fak. Insaat Boliimii, DENIZLI

OZ: Denizli il merkezi ve ilgelerindeki ingaatlarda kullanilan agregalar, olusum agisindan Plio-Kuvaterner ve
Kuvaterner aliivyonlar, Kuvaterner taraca ve allivyon yelpazesi, Mesozoyik yasli mermer (micirkirmatag)lar
olarak simiflandirilmustir.

Agreganin minerolojisi ve petrografisi, beton dayanimini denetleyen en 6nemli faktérlerdendir.

Bir agrega ocaginin malzeme haritas1 jeoloji bazli olmali, hem ocaktaki kirma-yikama-eleme
sisteminde ve hem de beton iiretiminde agrega kusurlarindan kaynaklanacak problemleri yansitacak tarzda
diizenlenmelidir.

Aliivyoner agregalarda, elek istii malzemenin kirilarak, micirkirmatag agregas: olarak kullanilmasi,
agrega kalitesini diigtirmektedir.

Bu caligmada kil ve kil boyutundaki minerallaren tayininde x isinlari differansiyon ve D.T.A,
yontemlerinden faydalanilmistir. Diger taraftan, betonun iglenebilirligi agrega kalitesi ile direkt iligkilidir. Ince
agreganin tane gekli, piiriizliiliigii, mineral ve kayac icerigi acisindan degiskenligi, karisim dizayninda su
gereksinmesini artirabilir. Aliivyoner agregalarda, kirma sistemleri, ince agregadaki mineral ve kayag
dokusunu bozabilmektedir.

Bu caligmada, beton dayanmimina olumsuz etkisi oldugu belirlenen bazi kaya¢ ve mineraller sunlardir;
jips, anhidrit, illit, klorit, antigorit, moskovit, biyotit, mangan ve demirli mineraller, serpantinlesmig peridotit,
gozenekli kiregtaglari, marn, kiltas, altere mikagist ve gnayslar, kalksistler.

Cimento pastas1 (hamuru) ve tane (agrega) arasindaki bag iligkilerinde, tane sekli, tana piiriizliiliigii,
minerallerin dilinim diizlemleri, kayanin yapisal 6zelligi, mineral ve kayanin kimyasal bilegiminin énemli rol
oynadig1 gozlenmistir. Dilinimli mineral igeren taneler, ¢cimento pastas1 ve hidratasyon tiriinleri ile, iyi bir
mekanik kenetlenme meydana getirir. Kalsit ve dolomit gibi karbonatli minerallerle ¢imento pastasi ve
hidratasyon iiriinleri iyi bir kimyasal kenetlenme olugturmaktadir. Kuvars gibi tane dayamimu yiiksek olan
minerallerde,ise sadece fiziksel bir kenetlenme olusmaktadir. Bag zonu dayanimi tane dayanimi yaninda
zay1f kalmaktadir.

Agreganin groniilometrik bilesiminde mineral ve kaya¢ dagilimi belirlenirse, iyi bir karigim dizaym
olusturulabilir.

ABSTRACT: Aggregates used in the buildings of Denizli and its surroundings were classified in to the
following formations; Plio-Quaternary and Quaternary allivium, Quaternary allivial fan and terrace, crushed
aggragate obtained from marble of Mesozoic in age.

Aggregate mineralogy and petrography are an important factors which controlled the strenght of
concrete.

Material map of aggregate quarry should be based on geology. The map should be desinged to reflect
both of the crushing- washing seiving systems becaming in quarry and in produced concrete the problems
concluded from some harmful maters of alllivial aggregate.

Workability of concrete is directly relating to the qualty of aggregate. In the mix desing, particle size
distribution, particle shape and mineral composition of fine aggregate may increase to the water requirement.
In allivial aggregate, crushing system may damage the microstructures of mineral and rocks.

In the study, some minerals and rocks becaming poor effect on the strenght of concrete was observed.
Some of this; gibbsite, anhydrite, illit, antigorite, muscovite, biotite, clorite, some magnesium and iron
minerals, serpentinized peridotite, porouslimestone, sandstone, marl, chemical weathered micaschist, gneiss
and chalkschist,

In this work, the relations of bond between various types aggregate and cement paste have been
discussed.

When distribution of minerals and rocks and aggregate gronulometric composition are determined, a
good mix design can be obtained.



46. TURKIYE JEOLOJI KURULTAYI 1993 BiLDIRI &ZLERI 111

HIMMETOGLU (BOLU-GOYNUK) NEOJEN BASENININ MINERALOJISI
VE ORGANIK PETROGRAFISI

MINERALOGY AND ORGANIC PETROGRAPHY OF HIMMETOGLU (BOLU-GOYNUK) NEOGENE
BASIN

Mehmet SENER MTA Gn. Miidiirliigii, Enerji Ham. Et. Ar. Dai.,, ANKARA

OZ: Bu ¢aligmada; Himmetoglu Neojen baseninde yapilan sondajlardan alinan karot érnekleri iizerinde tiim
kaya¢ mineral dagilimlan, kil mineral dagihmlan ile organik petrografi ozellikleri incelenerek basendeki
organik kayag¢ ¢okelimine iliskin yorum getirilmeye ¢alisilmustir.

Yapilan inceleme sonuglarina gére; Himmetoglu formasyonunda alttan iiste dogru organik madde
¢Okeliminin azalmasina karsin zeolit tiirii minerallerde bir artig g3zlenirken, organik madde ¢6keliminin arttif
alt seviyelerde simektit'in egemen kil minerali oldugu saptanmugtir. Organik petrografi incelemeleri
sonucunda ise; formasyonun alt kesimlerinde yeralan masif bitiimlii seyllerde humunit ve liptinit grubu
maseraller ile simektit, klinoptilolit ve kalsit birlikteligi gozlenirken, iist kesimlerde yeralan bitiim laminalt
marnlarda liptinit grubu maseraller ile analsim ve dolomit birlikteligi saptanmugtir,

Bu caligmalar sonucunda; neotektonik dénemde olugan Himmetoglu Neojen basenindeki organik
kayag¢ ¢okelimini bu déneme ait volkanizmanin kontrol ettifi ve organik olgunlagmanin gergeklegmedigi
basenda organik maddenin ilksel konumda korundugu belirlenmistir.

ABSTRACT: This work is carried on core samples from drills in Himmetoglu Neogene basin. The fallowing
analysis have been done on these samples : whole rock minerals, clay minerals and its distribution and
organic petrography. From these results we tried to interpect the sedimentation of organic rocks in the basin.
According to the resulting data from bottom to top in Himmetoglu formation amount of organic matter
decreases where as amount of zeolitic minerals increase. In stratigraphically lower levels which are rich in
organic matter it is determined that dominating clay mineral is smectite. Moreover, maceral groups suggests
that at stratigraphically lower levels where massive bituminous shales are dominant humunite and liptinite
macerals are accompanied by smectite, clinoptilolite and calcite while at the upper levels liptinite macerals
within laminated bituminous marls are found together with analcime and dolomite.

As a result of these studies, it is determined that deposition of organic rocks within Himmetoglu
Neogene basin formed in neotectonic interval is controlled with the volcanism of the same interval and it is
concluded that its initial proporties are protected without any improvement in maturity of organic matter.
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GUNEYBATI TURKIYE'DEKI BAFA GOLU YAKININDA GOZLENEN
TURMALINITIN PETROGRAFIK VE SAHA OZELLIKLERI ILE
PALEO-ORTAMSAL VE EKONOMIK ICERIKLERI

PETROGRAPHIC AND FIELD CHARACTERISTICS OF A TOURMALINITE OCCURRENCE NEAR
LAKE BAFA IN SOUTHWESTERN TURKIYE AND ITS PALEOENVIRONMENTAL AND ECONOMIC

IMPLICATIONS

Steven K. MITTWEDE McCracken&Associates Tiirkiye Liaison Office, P.K. 207, Yenisehir,
ANKARA
Cahit HELVACI Dokuz Eyliil Universitesi Jeoloji Miih. Boliimii, Bornova, IZMIR

1.Hakki KARAMANDERESI MTA Ege Bolge Miidiirliigii, [ZMIR

O7Z: Laminali bir kuvars-turmalin kayasi olan turmalinit, Tiirkiye'nin giineybatisindaki Bafa Golii'niin
dogusunda, Karahayit kdyii'niin (Mugla-Milas) yakininda Menderes Masifi'nin mika-kuvars sistleri iginde
bulunur. Turmalince zengin kayalarin varhigi, Basarir (1) tarafindan belirtilmesine ragmen, Mittwede ve
digerleri (2) ilk kez turmalinit geklinde tanimlamiglardir. Turmalinit, kirintili sedimanter havzalardaki
kimyasal ve paleo-ortamsal gartlar1 belirtmesi agisindan onemlidir. Ayrica, diinyadaki yaygin degisik
katmanli metalik mineral ¢okelleriyle yakindan iligkilidirler (2,3).

Petrografik ince kesit ¢aligmalari, Karahayit turmalinitinin baglica kuvars, turmalin ve muskovinten
olustugunu gosterir. Ayrica, incelenen orneklerin bir kesiminde veya hepsinde, az veya eser miktarda,
plajiyoklas, biyotit, klorit, epidot, titanit, apatit ve opak mineraller bulunur.

Bazi turmalin kristalleri cubuk sekilli (6z sekilli-yar1 6zsekilli) ve muskovitli kesimlerde laminalamaya
paralel uzamimlidirlar. Turmalin yesil/zeytin yesilinden agiksarimsi kahverengiye kadar degisen
pleokroizmasi, bazi kesitlerde gézlenen zayif renk zonlanmasiyla (koyu yesil kenarlar ve agik mavimsi yesil
cekirdek) karakterize edilir. Bazi kesimlerde, turmalin normal ikinci sira girigim renklerini maskeleyen derin
koyu mavi renge (Berlin mavisi) sahiptir. Bu optik dzellikler turmalinin g6rl-dravit serisinde oldugu belirtir.

Baz: ince kesitlerde dereceli tabakalanmay: yansitan, belirgin olmayan fakat diizenli tane koyu
degisimleri gozlenir. Bir yiizlekte metamorfik yeniden kristallesmeye ragmen belirgin koseli kuvars taneleri
farkedilebilir. Ayrica, yiizlekten yiizlege fasiyes degisimleri bulunur. Milimetre boyutundaki kuvars ve
turmalin laminalarinin yanal devamliligi durgun bir ¢okelim ortamint gosterir.

Herhangi bir turmalinit olusumu, dogrudan yada dolayli olarak volkanijenik kokenlidir ve ayrintida
6zelikle, volkanik bacalar, fiimeroller ve termal kaynaklarla iligkilidir (2,3). Biz, Karahayit turmalinitlerinin
deniz tabani iizerinde olusmus ve deniz tabani ¢Gkiintiisiinde korunmus borca (B) zengin kimyasal bir tortul
olduguna inanmaktayiz. Daha sonra, bu kayalar, yesil sist metamorfizmas: etkisinde kalmig ve genellikle
zayif fakat degisken deformasyon gegirmistir.

Turmalinit, tek bagina ekonomik bir degere sahip degildir. Bununla beraber, ¢ogu yerde (2,3), metalik
maden yataklan igin degerli bir stratigrafik anahtar birim ve aragtirma yol gostericisi oldufu kanitlanmustr.
Bu nedenle, Karahayit kdyii yakinindaki turmalinit olusumu ve birlikte bulunan demir zuhurlan sicak kaynak/
ekshalativ etkinligin olasili bir gostergesi ve bu alanda aragtirma igin birincil hedef olarak segilmesini

diigiinmekteyiz.

(1) Bagarr, E., 1970,...
(2) Mittwede, S.K. ve digerleri, 1992,
(3) Slack, I.F ve digerleri, 1984,...

ABSTRACT: Tourmalinite, a laminated quartz-tourmaline rock, occurs within mica-quartz schist of the
Menderes Massif near Karahayit village (Mugla-Milas), east of Lake Bafa in southwestern Tiirkiye.
Although this occurrence of tourmaline-rich rock was reported by Basarir (1), Mittwede and others '(2) were
the first to recognize it as tourmalinite. Tourmalinites are significant in that they preserve a valuable record
of unusual chemical and palecenvironmental conditions in clastic sedimentary basins and, furthermore, are
closely associated with a variety of stratabound metallic mineral deposits worldwide (2,3).

Examination of petrographic thin sections reveals that the Karahayit tourmalinite is composed
predominantly of quartz, tourmaline, and muscovite. Minor or trace amounts of plagioclase, biotite, chlorite,
epidote, titanite, apatite, and opaque minerals are present in some or all of the specimens studied. Some of
the tourmaline crystals are rod-like (euhedral to subhedral) in form and, with muscovite, are elongated
parallel to the lamination. The tourmaline is characterized by green/ olive;green to tan pleochroism and many
cross- sections show poorly defined color zoning, with darker green rims and lighter, more bluish green
cores. Locally the tourmaline has e deep slate (Berlin) blue color that masks the normal second-order
interference colors. These optical characteristics suggest that the tourmaline is in the schorl dravite series.

Indistinct but regular grain-size variation in some thin sections may represent graded bedding.
Distinct angular quartz grains are discernible in one outcrop despite metamorphic recrystallization, as are



46. TURKIYE JEOLOJI KURULTAYI 1993 BILDIRI &ZLERI 113

tourmaline-rich rip-up clasts. Moreover, facies changes are apparent from outcrop to outcrop. Lateral
continuity of millimeter-scale quartz and tourmaline laminae indicates a quiescent depositional environment.

Any occurrence of tourmalinite is, either directly or indirectly, volcanogenic and, more specifically,
related to volcanic vents, fumaroles ou thermal springs(2,3). We believe that the Karahayit tourmalinite
represents a B-rich chemical sediment that was debouched onto the seafloor, preserved in seafloor
depressions, and later affected by greenschist-facies metamorphism and generally weak but variable
deformation.

Tourmalinite itself is of no commercial value, however, in many places (2,3), tourmalinite has proven
to be a valuable stratigraphic marker unit and exploration guide for metallic ore deposits. Therefore, we
suggest that the tourmalinite occurrence near Karahayit village and along-strike iron showings showings
should be considered possible indicators of hot spring/exhalative activity and the area a prime target for

exploration.

(1) Bagarr, E., 1970, Ege Univ. Fen Fak. Ilmi Rap. Ser. No: 102

(2) Mittwede, S.K. and others, 1992, Ist Int. Symp. East. med Geol., Proc., Yerbilimleri Geosound (Spec.
Issue), 179-190.

(3) Slack, J. F. and others, 1984, Geology, v. 12. 713-716.
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CAYKARA (TRABZON) YORESi METAMORFITLERI VE BOLGESEL
METAMORFIZMA

CAYKARA (TRABZON) AREA METAMORPHICS AND REGIONAL METAMORPHISM
Selim GENC K.T.U. Miih. Mim. Fakiiltesi, Jeoloji Miihendisligi Boliimii, TRABZON

OZ: 1/500.000 dlgekli Tiirkiye jeoloji haritasina bakildiginda Caykara (Trabzon) ilgesinin de i¢inde bulundugu,
yaklagik 15 km? lik bir alanin Paleozoyik yasli metamorfitleri igeren bir saha olarak gosterildigi goriiliir. Bu
nedenledir ki bu alan 6nceleri bir metamorfik masif gibi diigiiniilmiig, ancak daha sonraki ¢aligmalarda ise
metamorfik bir alan olmadig1 vurgulanmugtir ve gercekte, Malm—-Alt Kretase spilitlesmis bazalt, metabazalt,
bazik tiif ve kiregtaslarindan; Alt Kretase kirectasi, kumtagi, kiltagi ve tiifitlerden; ve Ust Kretase birincisi
bazaltik lav. tiif, tiifit, kumtas1 ve kiregtagi, ikincisi dasitik lav, tiif, tiifit ve kiregtagt ve liiinciisii de bazaltik
lav, tiif, aglomera ve kirectag istiflenmeli ii¢ farkli seviyeden olugsmustur, Bu degisik birimlerin yer yer
granitoyidler tarafindan kesildigi, ve yoredeki metamorfitlerin bu granitoyidler etrafinda meydana gelen
kontakt metamorfizmanin iriinleri oldugu agiklanmigtir. Boylece son zamanlarda, yorede bdlgesel
metamorfizmanin meydana gelip gelmedigi, gelmigse bunun jeolojik evrimdeki yeri ve Onemi ile
metamorfitlerin petrografik ve petrolojik karakteristikleri tartigilmaya baglanmigtir.

Yorede gergeklestirilen saha galigmalari, diizenli bir dagilim modeli sunmayan yesilsistlerle, fillit ve
olasili olarak mikagistlerin varligini ortaya koymustur. Bu degisik tiirden metamorfitlerden alinan &rnekler
mikroskop altinda incelenmistir. Bu incelemeler, yore metamorfitlerinde ve 6zellikle fillit ve mikagistlerde, yer
yer ¢ok belirgin olmak iizere kuvars ve plajiyoklas kristalleri ile muskovit pullarinin y6nlii dizilimi sonucu
gelisen bir sistozite yapisinin var oldugunu gostermis, bdyle bir yapinin varligi, ayrica saha gozlemleri ile de
belirlenmistir. Diger taraftan bazi orneklerde izlenen basing sacagi/ golgesi yapilari da bolgesel bir
sistozitenin geligmis olabilecegi fikrini desteklemektedir.

Iste bu bildiride, Caykara yoresi metamorfitlerinin degisik ve dzellikle mikroskopik karakteristikleri
tartigilmis ve buna uygun olarak da bolgedeki degisik metamorfitlerin bityiik bir boliimiiniin bodlgesel bir
metamorfizmanin iiriinleri olabilecegi ve boyle bir metamorfik etkinligin, bolgenin jeolojik ge¢misi
diigtiniiliirken mutlaka dnemle ele alinmasi gerektigi sonucuna varlmigtir.

ABSTRACT: In the 1/500.000 scaled geological map of Turkey, the area around the town of Caykara
(Trabzon) has been shown to be underlain by Palacozoic metamorphics. Later, the same area was
interpreted as one with Malm-Lower Cretaceous and Upper Cretaceous sedimentary, volcanic and
pyroclastic rocks intruded in places by granitic intrusions, giving rise to contact metamorphism in the country
rocks. Thus, whether or not, the occurrence of a regional metamorphism, the geological significance of which
in the geological evolutior of the region, together with the petrographic and petrological characteristics of the
metamorphics in the area were recently begun to be discussed.

Fieldwork has indicated thet greenschists, phyllites and possibly micaschists are present in various
parts of the region. Samples of these metamorphics were studied under the microscope. These studies have
revealed the p-esence of a schistosity characterized, particularly in the phyllites and miccaschists by the
preferred dimensional orientation of quartz, plagioclase and muscovite. This schistosity has also been
encountered during field investigations. The occurrence, on the other hand, of pressure firinges/shadows in
some specimens also supports thes idea.

In this paper, various characteristics of the regional metamor-phics particularly those of microscopic
nature have been discussed and thus it has been found that the majority of these rocks are presumably the
products of a regional metamorphic activity which must be considered significantly in the geological evolution

of the region.
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SEDIMENTOLOJi  OTURUMU

ADANA BASENI GUVENC FORMASYONUNUN (ALT - ORTA
MIYOSEN) FASIYES VE ORTAMSAL NITELIKLERI

FACIES AND ENVIRONMENTAL ASPECTS OF THE GUVENC FORMATION (EARLY - MIDDLE
MIOCENE) IN THE ADANA BASIN

Nimet OZCELIK Cukurova Univ. Miih. Fak. Jeoloji Miih. Boliimii, ADANA
Cengiz YETIS Gukurova Univ. Miih. Fak. Jeoloji Miih. Béliimii, ADANA
Atike NAZIK Gukurova Univ. Miih. Fak. Jeoloji Miih. Béliimii, ADANA
Umit SAFAK Gukurova Univ. Miih. Fak. Jeoloji Miih. Béliimii, ADANA

OZ: Bu caligma ile Adana baseni Giiveng formasyonunun (Burdigaliyen - Serravaliyen) fasiyes ve ortamsal
nitelikleri ortaya konmaya galigilmaktadir. Bu amaca ulagmak icin istifin Adana baseninde maksimum
kalinliga erigtigi (2113 m.) Karaisali- Giiveng-Kuzgun ile kuzeydeki yiizleginden, Cukurkdy (108 m) kesitleri
olciilerek sedimentar petrografik ¢alismalara, planktonik, bentonik foraminiferler ile nannoplankton tanitimlar
sayimlari i¢in toplam 220 6rnek derlenmistir,

Giiveng formasyonu; Adana baseni transgresif dénemine ait ¢okeller tizerinde (Karaisali ve Kaplan-
kaya formasyonlar1) talus ve resif ilerisi seylleri ile baglayip bunun da iizerine basenin goreceli derin-
lesmesine bagl olarak derin denizel seyller gelmektedir. Istifin tavanina dogru, Adana baseninin bélgesel
olgekte genel siflasmasina bagl olarak regresif dénemi karekterize eden kirintili oraminin artmasi ile s1§ de-
nizel ¢okeller ve bunlar1 da karasal, diisiik siniislii menderesli nehir cokelleri iizerlemektedir.

Cukurkoy kesitinde; istifin tabanindan tavanina dogru kirintili oraninin azalmakta olmas: ile birlikte
planktonik foraminifer miktarindaki artma, bentonik foraminifer miktarindaki azalma ve ayrica Discoaster
cinsi nannoplanktonlann artmasi ortamin géreceli olarak derinlestigini ifade etmektedir.

2113 metrelik Karaisali-Giiveng-Kuzgun kesitinde istif; biri tabana yakin, digeri 2/3'liik ve iigiinciisii ta-
vana yakin kesiminde olmak iizere yogun seyl yapihighdir. Bunun disindaki kesimler (7) gapraz laminali,
degisik oranlarda ¢ok ince kumtasi- silttagi arakatmanlidir. Istifin taban kesiminde talus cokellerinin azalip
seyle gecisi ile planktonik foraminifer miktarinda énemli oranda artma, bentonik foraminifer miktarinda da
azalma sozkonusudur. Istifin 90-1960 m. leri arasinda 7 farkli kesimde planktonik foram miktar1 azalarak ben-
tonik foraminifer miktar1 % 40 ve iizerine ¢ikacak sekilde artmaktadir. Istifin daha iist kesiminde kirintily
orani ile bentonik foraminifer miktarindaki artis, ortamin siglastigini ifade etmektedir. Ayrica 562-2072 m. ler
arasinda piritlesmenin gézlenmesi de aneorobik ortam kosullarinin devam ettigini kanitlamaktadur.

ABSTRACT: This study describes facies and environmental characteristics of Early - Middle Miocene
(Burdigalian - Serravallian) Giiveng formation at the northeastern point of the Eastern Mediterranean -
Adana Basin. For this purpose maximum thickness of 2113 metres Karaisali - Giiveng-Kuzgun and 108 me-
ters of Cukurkdy sections are measured and totaly 220 samples collected for sedimentary petrographic stu-
dies, benthonic, planktonic foraminifera and nannoplankton determinations.

The Giiveng formation begins with talus deposits and fore reef shales on the transgressive cycle de-
posits of the Adana basin-Karaisali and Kaplankaya formations - and transits into basinal shales and in ac-
cordance with the general shallowing of the basin, basinal shales overlain by the shallow marine and terrest-
rial deposits (regressive cycle) at the top of the succession.
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HAYMANA HAVZASI'NDAKI LUTESIYEN YASLI YAMAK TURBIDIT
KARMASIGININ SEKANSIYEL STRATIGRAFIK ANALIZI

SEQUENTIAL STRATIGRAPHIC ANALYSIS OF LUTETIAN AGED YAMAK TURBIDITE COMPLEX
IN HAYMANA BASIN

Atilla CINER Hacettepe Universitesi, Jeoloji Miithendisligi, Bol. Beytepe , ANKARA
Max DEYNOUX Institut de Geologie, | rue Blessig, 67084, STRASBOURG, FRANSA

OZ: Haymana gibi aktif bir kita kenarinda olusmug havzalarda (Kogyigit, 1991) deniz seviyesi
degisimlerinin ve tektonizmanin tiirbidit karmagiklarinin olugumundaki roliinii Liitesyen yash Yamak forma-
syonu aracthigl ile ortaya koymak bu bildirinin ana amacidir, Detayli fasiyes ve sekans analizlerinden sonra
Yamak Tiirbidit karmagiinin sekansiyel boliinmesi yeni bir model ¢ergevesinde sunulmustur. Bu béliinmenin
temelinde Vail ve digerleri (1977), Mutti (1985) ve Kolla ve Makurda (1988) gibi arastirmacilarin
giincellestirdigi Sekansiyel Stratigrafi prensipleri yatmaktadir,

Toplam kalinligr I km'yi gegen Yamak tiirbidit Karmagigi bir denizalti yelpaze sistemi olup ana diskor-
danslarmn simirladigy ve Coékelim Sekanslari adi verilen 3 biiyiik evre ile temsil edilir. Iki birime
ayirabilecegimiz her Cokelim Sekansinin alt bivimi Tiirbidic Sistemi olarak amlir ve genelde birkag yiiz metre
kalinliktaki tirbidit akintist karakterli kumtaglart ile ¢akiltagh kanal dolgularindan olugur. Bunlart birkag yiiz
metrelik siyah ve mor renkli ¢camurtaglan tizerler. Onerdigimiz sekansiyel model ¢ercevesinde bir Tiirbidit
Sistemi onlarca metrelik cesitli tipte Ana Sekanslara ve bunlari olusturan Ana Birimlere boliinebilir.

Yamak Tiirbidit Karmagiginin bu sekilde sekanslara ayrilmasi igerdigi sedimanter birimlerin geometri-
leri (loblar, kanallar gibi) ve ¢Gkelim ortamlart (agagi, orta ve yukart yelpazenin degisik boliimleri) hakkinda
saglikli yorumlara gidilebilmesine olanak saglamugtir. Diger bir deyisle uygulanan model sayesinde Yamak
Tiirbidit Karmagiginin zaman ve mekan i¢indeki gelisimi takip edilebilmig ve bu gelisimi kontrol eden etmen-
ler (deniz seviyesi degigimleri, tektonizma, gelen malzeme tipi ve miktar gibi) tartigilabilmistir.

ABSTRACT: The purpose of this presentation is to discuss the effects of sea level changes and tectonism
on the Lutetian aged Yamak Turbidite Complex developed on an active margin context (Kogyigit, 1991) in
Haymana basin, After a detalied facies and sequential analysis a new sequential subdivision of this Turbidite
Complex is proposed. The subdivision is based on the Sequential Stratigraphic concepts reactuailized by aut-
hors such as Vail et al. (1977), Mutti (1985) and Kolla and Makurda (1988).

More than a km thick Yamak Turbidite Complex is a submarine fan system which prograded in 3 major
steps each made up of Depositional Sequences bounded by major submarine uncoformities. A Depositional
Sequence is composed of couple hundreds meters thick turbiditic sandstones and channel conglomerates
known as a Turbidite System overlained by hundreds of meters thick black and purple mudstones. In the light
of the proposed model a Turbidite System, in turn, can be subdivided into tens of meters thick Elementary Se-
guences made up of several types of Elemantary Motifs.

Sequential subdivision of Yamak Turbidite Complex allows an accurate lecture of the geometry of the
sedimentary bodies (lobes, channels etc...) and their corresponding depositional environments in the different
parts of the Turbidite Complex in time and space. Several factors such as sea level changes and tectonics
‘controlling the development of the Yamak Turbidite Complex were also discussed. '
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PASIFIK OKYANUSU'NDAKI ABISAL DUZLUKTEKI AKUSTIK
FASIYESLER VE TEKRAR COKELME

ACOUSTIC FACIES IN THE DEEP INTRAPLATE PASIFIC ABYSAL PLAIN: EVIDENCES OF RESE-
DIMENTATION PROCESSES

Stephanie Ricou- CINER  Hacettepe Universitesi, Jeoloji Miihendisligi BOL., Beytepe, ANKARA

OZ: Fransiz Deniz Bilimleri Enstitiisii tarafindan gergeklestirilen Kuzey Dogu Pasifikteki nodiillii bélgenin
taranmasi projesinde 180 kHz giiciinde bir "side scan sonar” ile 3.5 kHz giiciindeki yiiksek rezoliisyonlu sedi-
man “echo-sounder” birimlerinden olugan SAR sistemi kullanilmigtir. Bu sayede polimetalik nodiillere eglik
eden akistik fasiyesler tanimlanabilmigtir. SAR verilerinin olaganiistii kalitesi Clarion-Clipperton plakalar
arasi bolgesinde bugiine kadar bilinmeyen abisal sedimantasyonun geligimi gayet net bir sekilde gozler
Oniine sermektedir. Birgok akustik kesit litostratigrafileri ile birlikte sunulmustur. Tamimlanan akustik birim-
ler ve bariz sismik reflektorler yag tayinleri yapilmig sedimanlar aracilis ile korele edilmislerdir. Dolayisiyla
SAR verileri ve karotlarin alindigr bu ¢aligma sonunda sedimanlarin 3 boyutlu geometrik yaptlart ortaya
cikarilabilmistir. Gozlemlenen yansimalar aginma yiizeyleri ve kiitle akintilar olarak yorumlamuglardir. Deni-
zalti akinulary, iklimsel olaylar, tektonizma gibi sedimantasyonu kontrol eden etmenler de tartigilmigtir.
kitalardan gelebilecek malzemenin etkisinden uzakta, plakalar arasi abisal diizliikte bile resedimanasyonun
(tekrarlanan sedimantasyon) rolti kanitlanabilmigtir.

ABSTRACT: During the North-East Pacific nodules province exploration, carried out by IFREMER
(French Marine Research Institute), the S.A.R system equiped by a side scan sonar (180kHz) coupled to a
high resolution sediment echo-sounder (3.5kHz) first permitted to distinguish the main acoustic facies asso-
ciated to polymetallic nodules. The exceptional qualtiy of S.A.R. data gives a very good record of unkonown
abyssal sedimentation processes in the deep Clarion-Clipperton intraplate domain. An acoustic log with as-
sociated lithostratigraphy is proposed: acoustic units are distinguished and well defined seismic reflectors
can be correlated with dated sediments. Hence Nixo data (S.A.R. data and cores) permit a three dimensional
study of sediment geometries. Some specific echoe were identified as erosional features and mass deposits.
Deep sea currents, climatic events, graivity processes, tectonic activity are futher discussed to understand
sedimentation controls. It turns out that even in abyssal intraplate domain, far from any continental supply,
resedimentation does exist, is widespread and active during the whole sedimentation story of this area.
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GEC_ PLEYISTOSEN (TIRENIYEN) TARACALARI VE MARMARA
' DENIZININ EVRIMINDEKiI ROLU

LATE PLEISTOCENE (TYRRHENIAN) TERRACES AND THEIR ROLE IN THE EVOLUTION OF
THE SEA OF MARMARA

Simav BARGU Istanbul Universitesi, Mithendislik Fakiiltesi, Jeoloji Miunendisligi Bolimi,
Avcilar, ISTANBUL

OZ: Marmara Denizi gevresinde, bazi adalarda ve Izmit Korfezi ile Canakkale Bogazinda denize bakan
yamaglarda genellikle 10 m ve 20-25 m yiikseltilerde taraga seklinde olan ve Geg Pleyistosen (Tireniyen)
yash tipik Akdeniz faunasina ait fosiller kapsayan silt, kum ve cakil gibi kirintili gereglerden olusan depolar
bulunmaktadir. Bunlar Kuvaterner Oncesi birimlerin iizerinde agili uyumsuzlukla oturmaktadir.

Izmit Korfezi K'inde, izmit-Hereke arasinda Pleyistosen yashi denizel mikrofauna ve Dreissensia
buldurensis d' Archiach kapsayan kum ve marnlar ile Tuzla ve civarinda 10 m ve 20-25 m de deniz
taragalar1 saptanmustir,

Izmit Kérfezi G'inde, Karamiirsel ve Yalova'da 20-25 m deki taracada silt, kum ve gakilli depolar tipik
Akdeniz fosilleri kapsamaktadir. Karamiirsel'de Altinova'daki 20-25 m deki istifte Ostrea edulis (Linné),
Cerastoderma edula (Linné), Venerugis aurea (Gmelin), cf. var calverti (Newton) Pinna sp.,
Thericium (Thericium) vulgatum Bruguiere ve bazi Foraminiferler gibi Geg Pleyistosen (Tireniyen) de-
nizel fosilleri bulunmug olup, altta bir transgresyon iistte ise bir regresyon evresi saptanmustir. Bu deponun
yas1, C 14 yontemiyle 40.000 yil bulunmustur. Subagi kdyiindeki 50-60 m deki taragada, Venerupis aurea
(Gmelin) cf. var. calverti (Newton) bulunmus olup, yas1 U/Th yéntemiyle 130.000 yildir. Aymi yerde 80-90
m deki taracada ise Cerastoderma edule (Linné) kapsayan kumlarin ¢okelme yasi, TL yontemiyle
260.000 y1l dur. .

Marmara Denizi K'inde, Istanbul Bogazi giriginin D'sunda Kadikéyde ve B'sinda Yesilkoy-Florya
arasinda, Kiigiik Cekmece ve yakinlarinda 10 m ve 25-30 m, Tekirdag'in batisinda Gazikdy, Miirefte ve yakin
dolaylarinda 15-20 m ve 50-60 m, Geliboluda 25-30 m ve Canakkale Bogazi gevresinde 35 m ve 60 m
yiikseklikte tipik Akdeniz faunasi igeren Geg Pleyistosen (Tireniyen) yasl deniz taragalari bulunmugtur,
Ozellikle Ostrea edulis (Linné) ve Mytilus edulis Linné gibi benzer fosiller ve litoloji ile transgresyon
ve regresyon i¢eren Gazikdydeki taraglarin yasimin, Karamiirsel'deki 20-25 m dekiler gibi 40.000 yil oldugu
diisiiniilmektedir.

Marmara Denizi G'inde, kiyilarda aym yasta oluguklarin bulunma olasti: yiiksektir, Marmara Denizi-
nin, Ege ile Akdeniz'e, gesitli yollar ile Karadeniz'e baglantisinin yeri ve zaman1 eskiden beri merak konusu
olmustur. Yapilan galismalarla bu merak halen giderilememistir. Yukaridaki veriler, Marmara Denizi'ne Ak-
deniz'den ilk sularin en azindan 260.000 yil énce girdigini ve bu denizin 130.000 yil ve 40.000 yil 6nce de var
oldugunu gostermektedir. Akdeniz faunasi kapsayan taragalarin 80-90 m, 50-60 m ve 20-25 m de bulunuglar,
Marmara Denizi'nin su diizeyinin 260.000 yildan beri zaman zaman algalip yiikselmesi disinda giderek
diistiigiinii ve bugiinkii seklini aldigim gostermektedir.

Marmara Denizi'nin Karadeniz'le baglantisi ise kesin olarak bilinmemekle birlikte Sapanca Gélii, Ada-
pazart Ovasi ve Sakarya Nehri veya Kiiciik ve Bilyiik Cekmece Golii, Terkos Golii veya Istanbul Bogaz1 yo-
lundan biri veya herhang ikisi ile gergeklesmistir.

ABSTRACT: On the slopes facing the sea around the Sea of Marmara, in some islands, Gulf of Izmit and
Dardanel, there are depots composed of detritic materials such as silt, sand and pabble containing fossils of
typical Mediterranean fauna of Late Pleistocene (Tyrrhenian) age in the form of generally 10 m and 20-25 m
high terraces. There lie in angular unconformity over the Pre-Quaternary units.

In the S of the Gulf of Izmit, depots with silt, sand and pebble at the 20-25 m high terraces in
Karamiirsel and Yalova contain typical Mediterranean fossils. In the 20-25 m high sequence in Altinova,
Karamiirsel, Late Pleistocene (Tyrrhenian) marinal fossils as Ostrea edulis (Linné) Cerastoderma
edule ( Linné), Venerupis aurea (Gmelin) cf. var. calverti (Newton), Pinna sp., Thericium (Theri-
cium) vulgatum Bruguiere and some Foraminifera, and a transgressioal stage at the bottom and regres-
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sional stage at the top have been determined. The age of this depot has been identified as 40.000 years by
the C14 method. On the 50-60 m high terrace in Subag: Village, Vennerupis aurea (Gmelin) cf. var. cal-
verti (Newton) has been determined and the age is identified as 130.000 years by the U/Th method. At the
80-90 m high terrace in the same place, the depositional age of the sand containing Cerastoderma edule
(Linné) has been determined as 260.000 years by the TL method.

In the N of the Sea of Marmara, Late Pleistocene (Tyrrhenian) aged marinal terraces containing typi-
cel Mediterranean fauna have been determined at Kadikdy in the E of the entrance of Istanbul Bosphorous, in
Yesyilkoy-Florya at 10 m and 25-30 m hegiht in and around Kiigiikk Cekmece in the W of Bosphorous, at 15-
20 m and 50-60 m hegihts in Gazikdy, Miirefte and surroundings in the W of Tekirdag, at 25-30 m height in
Gelibolu and at 35 m and 60 m heights in Dardanel. The age of the Gazikoy terraces which contain especially
similar fossils such as Ostrea edulis (Linné), Mytilus edulis Linné lithology, trangression and regres-
sion, is thought to be 40.000 years as the age of the ones at 20-25 m hegihts in Karamiirsel.

There is a high possibility of the presence of same age deposits in the S coast of Sea of Marmara. For
a long time, the subject of the location and time of the connection of the Sea of Marmara to the Mediterra-
nean Seas through the Aegean and through various ways to the Black Sea has been a subject of curiousity.
The studies made could not yet solve this curiousity. The above data obtained show that the primary waters
of the Mediterranean Sea have entered to the Marmara Sea at least 260.000 years ago and that this sea was
also present 130.000 and 40.000 years ago. The terraces covering Mediterranean fauna being 80-90 m, 50-60
m and 20-25 m heights show that level of the Sea of Marmara is decreasing by time except sometimes beco-
ming low and high since 260.000 years and formed its present shape.

The connection of the Sea of Marmara with the Black Sea althought not known exactly, is either reali-
zed through the route of Lake Sapanca, Adapazari Ova anad Sakarya River or Kiigiik Cekmece and Biiyiik
Cekmece Lakes, Terkos Lake or Bosphorous or any two of the routes.
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IZMIT KORFEZINDEKI KUVATERNER DENIZ DiBi COKELLERININ
DAEZ(LIMI VE OZELLIKLERI (KB TURKIYE)

THE DISTRIBUTION AND FEATURES OF QUATERNARY SEA BOTTOM SEDIMENTS OF GULF OF
IZMIT (NW TURKIYE)

Simav BARGU Istanbul Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Bolimii,
) Avcilar, ISTANBUL
Fethi Ahmet YUKSEL Istanbul Universitesi, Miihendislik Fakiiltesi, Jeofizik Miihendisligi Boliimii,
Avcilar, ISTANBUL

0Z: Marmara Denizi, Istanbul Bogazi ile Karadeniz'e, Canakkale Bogaz1 ile Ege Denizi ve Akdeniz'e
baglanmis olan bir i¢ deniz 6zelligindedir. Izmit Kérfezi, bu denizin D'sunda olup, Marmara Denizi'nin
olusumuna neden olan faylarin etkili oldugu bir bdlgede yer alir.

Korfez, morfolojik olarak az derin olan dar ve uzun bir sekildedir. G'de Yalakdere ve Laladere deltalan
olugmasina karsin, K'de biiyiik bir delta olusmamustir. Deniz dibi topografyasina bakildiginda Yalakdere del-
tasinin ayirdigi D'da ve B'da iki gukur goriilmektedir. D'daki 213 m derinlikte olup, G kesimi; B'daki ise 317 m
derinlikte olup, K kesimi daha ¢ok egimlidir. Daha derin olan B'daki ¢ukurun G kesiminin daha az egimli olusu
Laledere deltasinin biiylimesinden kaynaklanmigtir. Korfezdeki ¢ukurlarin dolayisiyla Izmit Grabeninin mey-
dana gelmesine Pliyosende olusan faylar neden olmusur. Bu grabenin morfolojisi asimetrik olup, taban1 D'dan
B'ya dogru egimlidir. Bu iki ¢ukur, Yalakdere deltasindaki kirintili gereglerin grabenin bir kismin1 doldur-
masiyla olusmustur.

Izmit Korfezinden K-G dogrultusunda elde edilen sismik kesitlerde en listte yer alan pekismemis ve
az pekigmis Holosen ¢okellerinin Yalakdere deltasinin D'sunda kalinlig1 graben i¢inde 14 m, disinda G'de 14
m, K'de 21 m ye ulagmakta iken, D'ya dogru azalmakta; B'sinda ise kalinlif1 graben iginde ve diginda G'de 10-
14 m, K'de 5-10 m olup, graben icinde batiya dogru artmaktadir. Bu durum sismik kesitlerdeki Holosen
¢okellerinin kalinliklari esas alinarak cizilen izopak haritasinda da goriilmektedir. Buna gore, graben
ortasindaki ¢okeller genellikle kalin, digindakiler ise daha az kalindir. Holosenin altindaki az pekismis ve
pekismis Pleyistosen c¢tkellerinin kalinlig1 ise yapilan sondajlardan elde edilen verilere gore, en az 120 m
olup, genellikle degiskendir. Sondajlar Pliyosen veya Eosen yasli formasyonlara ulagmadig i¢in kesin bir
kalinlik saptamak olanaksizdur.

Izmit Korfezinden Sapanca Goliine uzanan alanda, Erken-Orta Pleyistosende golsel ve nehirsel orta-
ma ait kirintii ¢okeller olusmustur. Geg Pleyistosende ise buralart Akdeniz'in ilk sulari istila etmig ve
bugiinkii Marmara Denizi ve Izmit K&rfezi dibinde yer alan denizel kirintili ¢okeller meydana gelmistir. Geg
Pleyistosen - Holosen ile giiniimiizde devam eden ¢okelme bu dénemlerde aktif olan faylanma ile yasittir,

ABSTRACT: The Sea of Marmara has the features of an inner sea which is connected to the black sea
through the Bosphorous, to the Aegean and Mediterranean Seas through the Dardanel. The Gulf of Izmit is
in the E of this sea and is located at a region where the faults causing the formation of the Sea of Marmara
have been effective.

The Gulf is morphologically in a little deep, narrow and long shape. Controversary to Yalakdere and
Laledere deltas being formed in the S, there is no big delta formed in the N. When the topography of the sea
bottom is analized, two pits in the E and W divided by Yalakdere Delta, are observed. The one in the E is
213 m deep, the S part of which has a greater dip whereas the one in the W is 317 m deep and the N part of
which has a greater dip. The S part of the deeper pit in the W having a smaller dip is due to the enlargement
of the Laledere Delta. The pits in the Gulf, namely the Izmit Graben, are formed due to the faults formed in
the Pliocene. The graben has an asymmetrical morphology and its bottom is inclined to W from the E. The
formation of these two pits are caused by the detritic materials in the Yalakdere delta filling a part of the gra-
ben.
In the seismic profile obtained from N-S direction of the Gulf of Izmit, the thickness of the unconsolida-
ted and less consolidated Holocene deposits in the E of Yalakdere delta, reaches 14 m inside of the graben
and 14 m in the S, 21 m in the N of outside of the graben, decreases towards the E; whereas in the W of Ya-
lakdere Delta, in and out of the graben, it is 10-14 m in the S, 5-10 m in the N and increases towards the W
within the graben. This situation can be seen from the isopach map drawn taking the thicknesses of the Ho-
locene deposits in the seismic profiles as the basis. According to this, deposits in the middle of the graben
are generally thick whereas the ones outside of the graben are less thick. According to the data obtained
from drills, the thicknesses of the less consolidated and consolidated Pleistocene deposits below the Holoce-
ne, are at least 120 m and generally variable. It is imposible to determine an actual thicknesses due to the
drills not reaching the Pliocene or Eocene aged formations.

In the region extends from the Gulf of Izmit towards Lake Sapanca, detritic deposits belonging to the
lacustrine and fluviatile environments are formed in the Early- Middle Pleistocene. During the Late Pleisto-
cene, this region has been invaded by the primary waters of the Mediterranean Sea and marinal detritic de-
posits are formed in the bottom of the present Sea of Marmara and Gulf of Izmit. Deposition at Late Pleisto-
cene-Holocene continuing in the present time is simultaneous with the active faulting of these periods.
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YAPISAL JEOLOJI OTURUMU - |I-

KUZEY ANADOLU FAY ZONUNDA (BOLU-SAPANCA GOLU ARASI)
ETKEN OLAN GERILIMLERIN FAY ANALIZLERI VE UYDU
GORUNTULERI YARDIMIYLA SAPTANMASI

DETERMINATION OF DOMINANT STRESSES ALONG NORTH ANATOLIAN FAULT ZONE
(BETWEEN BOLU-SAPANCA LAKE) BY MEANS OF FAULT ANALYSIS AND INTERPRETATION

OF SATELLITE IMAGES ;

Murat NURLU Afet Isleri Genel Miidiirliigii ,Deprem Arastirma Dairesi ,Lodumlu-ANKARA

OZ: Caligma alan1 Tiirkiye 1/500000 ol¢ekli jeoloji haritas1 Zonguldak paftasinda 40.30-41.30 enlemleri ile
30.00-31.30 boylamlar1 arasinda yer almaktadir. Bu ¢aligmada, incelenen alan icerisinde Neotektonik
donemde yer alan Kuzey Anadolu Fay zonu ve diger fay sistemlerinin olusum mekanizmasi, farkli yontemler
(fay ¢oziimlemeleri ve uydu goriintiilerinden saptanan verilerle yapilan analizler) kullanilarak faylarin farkli
mekanizma Ozellikleri tagiyip tagimadiklarinin incelenmesi amaglanmistir. Fay analizlerinde Etchecopar ve
Diedres-Droits medotlart kullanilmugtir. Caligma alani igeresinde uydu goriintiilerinden saptanan, 6zellikle
biiyiik ve siireklilik gosteren ve aktif tektonik hareketler sonucu olusan yapilar iizerinde belirli lokasyonlarda
fay diizlemleri aranmig ve saptanabilen diizlemlerde Ol¢iimler alinarak o fay diizleminin olugsmasinda etken
olan gerilim yonleri ve degerleri saptanmugtir. Arazide saptanan fay &lgiimleri topluca Etchecopar yontemi
kullanarak degerlendirildiginde galisma alani igin aktif gerilimlerin dogrultu atimli fayi olusturacak sekilde
degerler verdigini ve olusacak dogrultu atimli fayin yaklagik N85W konumunda oldugunu godstermektedir.

Inceleme alaninda Landsat uydu fotografindan saptanan tektonik yapilar incelendiginde ise ¢cogunlukla
dogrultu atimh faylarin egemen oldugu gozlenmektedir. Landsat uydu fotografl iizerimde saptanan 70 adet
kink incelendiginde, kiriklarin KAF zonu ¢evresinde yogunlastift gozlenmektedir. Kiriklarin genelde iki
egemen dogrultuda (N8OE ve EW) yogunlagtig1 belirlenmigtir. KAF zonunun genel dogrultusu yaklagik N85
W olduguna gore, maksimum ¢ekme gerilmesinin N5OE dogrultusunda ve maksimum basing gerilmesinin
N40W dogrultusunda oldugu uydu goriintiilerinin incelenmesiyle belirlenmistir.

Sonug olarak; arazi ve Landsat uydu fotografindaki ¢aligmalar, Neotektonik dénemde incelenen alan
icin, sikisma geriliminin N41W g¢ekme geriliminin ise N49E konumlarinda bulundugunu géstermistir.

ABSTRACT: The study area takes place at the Geology map of Turkey with a scale 1/500.000 in
Zonguldak section, between 40.30-41.30 latitudes and 30.00-31.30 longitudes. In this study, the main aim is,
to investigate the formation mechanism of North Anatolian Fault (NAF) zone and other fault systems which
have taken place throughout Neotectonic period at the study area and to investigate fault systmes if they
have different mechanism characteristics on they have not, by using different methods (the analysis which
are done by using the data obtained from satellite images and fault analysis). For fault analysis, Etchecopar
and Diedres-Droits methods have been used. The fault planes at the certain locations determined from
satellite images of study area, has been searched where they found on some structures formed by active
tectonic mouvements and especially showing great continuites and at the determined fault planes, necessary
measurements has taken to determine affective stress directions and values which cause to the formation of
these fault planes. If the fault measurements taken at the field, are evaluated all together by using
Etchecopar methode, the results show that; active stresses for study area give values to form strike slip
fault and this fault will have a position of N85W.

If the tectonic structures determined from Landsat satellite images are examined at the field,
observations show that, generally strike slip faults are dominant at the study area. When 70 fractures which
determined on the Landsat satellite image investigated, it is observed that, these fractures become dense
around the NAF zone. When the determined directions of fractures presented at rose diagram, this fractures
become dense generally in to dominant directions (N8OE and EW). If the general direction of NAF  zone is
accepted as approximately N85E, the maximum tensional stress will have a direction of N50E and the
maximum compressional stress will have a direction of N4OW.

As a result; the studies on a field and landsat satellite images show that, the compressional stress
has a position of N41W and the tensional stress has a position of N49E for study area in Neotectonic

Period.



122 46. TURKIYE JEOLOJi KURULTAYI 1993 BiLDIRI OZLERI

ORTA KIZILIRMAK FAYI: ORTA ANADOLU VOLKANIK PROVENSININ
KUZEY SINIRI

CENTRAL KIZILIRMAK FAULT: NORTHERN MARGIN OF THE CENTRAL ANATOLIAN
VOLCANIC PROVINCE -

Vedat TOPRAK ODTU Jeoloji Miihendisligi Boliimii, ANKARA

OZ: Orta Anadolu'da Avanos (Nevsehir) ile Kesikkoprii (Kirgehir) arasindaki kesimi kapsayan bu
aragtirmanin amact Orta Kizilirmak fayinin niteligini ve bu fayin Ust Miyosen Pliyosen yagli Orta Anadolu
Volkanitleri (OAV) ile olan iliskisini incelemektir.

Orta Kizihirmak fayi 5-8 km genisliginde, dogrultusu doguda D-B, batida KB-GD olan bir kugak i¢ine
yayilmug degisik boyutlu, egemen olarak normal karakterli paralelyart paralel bir ¢ok sintetik ve antitetik
faydan olugur. Kestigi Kuvaterner bazaltlart bu faymn giiniimiizde etkin oldugunu gosterir.

Fay, giiney blogun diigmesi ile olugan Ust Miyosen Pliyosen yash bir havzayl kuzeyden denetler.
Bolgede genig bir yayithmt olan bu havzada OAV'a ait volkaniklastikler ile gilsel ve akarsu ¢okelleri
arakatkilidir. OAV'a ait volkanik ve volkaniklastiklerin bu havza ile yasit kuzeydeki diger havzalarda
gozlenmemesi ve bu havzayi kuzeyden besleyen aliivyon yelpazelerin varhgr bu fayin OAV'in kuzey simirini
denetledigini gosterir.

ABSTRACT: The aim of this study is to investigate the nature of the Central Kizilirmak fault and its
relationship with the upper Miocene -Pliocene Central Anatolian Volcanics (CAV) in the area between
Avanos (Nevsehir) and Kesikkoprii (Kirgehir) in Central Anatolia.

Central Kizilirmak fault is represented by several synthetic and antithetic, parallel to sub-parallel
faults dominantly of normal type with different lengths. These faults are developed within a zone of 5-8 km
wide that strikes E-W in the eastren part and NW-SE in the western part of the area. Quaternary basalts
cut by the fault sugest that the fault is active today.

The fault, with downthrown southern block, controls a Late Miocene-Pliocene basin from its northern
margin. The volcaniclastics of the CAV are intercalated within this basin with lacustrine to fluvial deposits.
The absence of volcanics and volcaniclastics of CAV within the other contemporancous basins to the north of
this basin and presence of alluvial fans feeding the basin from north suggest that the fault controls the
northern margin of the CAV.
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KUZEY ANADOLU FAY ZONUNDA (DOKURCUN-AKYAZI) RADON
OLCUMLERI
ALPHA TRACK MEASUREMENT ALONG THE NORTH ANATOLIAN FAULT ZONE

Murat NURLU Afet Isleri Genel Miidiirliigii Deprem Aragtirma Dairesi, ANKARA
Seref SAYGILI Afet Isleri Genel Miidiirliigii Deprem Arastirma Dairesi, ANKARA

OZ: KAF zonu iizerinde Radon &lgiimii ve depremsellik ¢alismasi yapilan inceleme alani literatiirde Almacik
Ofiyolit toplulugu veya Mudurnu vadisi olarak bilinen 30°.30'-31°.00' boylamlart ve 40°.30'-40°.45' enlemleri
arasindadir. Caligmanin amact 1991 yilindan giintimiize kadar inceleme alaninda meydana gelmis depremlerin
ve meteorolojik olaylarin Radon &lgiimleriyle kargilagtirilarak aralarindaki iliskiyi ortaya koymaktir. Bu amag
kapsaminda inceleme alaninda iki sabit radon 6lgiim istasyonundan 1991 ve 1992 yillarina ait siirekli olgtimler
(Su sicakligi, hava sicakhigi, o sayisi, iletkenlik, Ph ve su sirkilasyon degerleri) alinmustir, Sabit olarak kurul-
mus radon istasyonlarindan ilki Dokurcun'da kaynak suyundan lgiim almakta olup ikinci istasyon i¢in Kuzu-
luk'taki kaplica suyundan faydalanilmugtir. Her iki radon &l¢iim istasyonuda KAF zonu iizerinde bulunmak-
tadir. Depremlerle iligkisi agisindan meteorolojik verilerde (Atmosfer basinci, nem orani ve yagis miktarr)
degerlendirmeye alinmigtir. Ayrica inceleme alaninda belirtilen yillar icinde deprem verileri istatiksel olarak
incelenmigtir. Boylece inceleme alanindaki Radon 6lgiimleri, deprem verileri ve meteorolojik veriler bir araya
getirilerek degerlendirilmistir. Sonug olarak inceleme alaninda meydana gelen depremlerin ozellikle deprem
sayist agisindan radon Slgiimleri ve meteorolojik verilerle temel bir iliskisi oldugu gézlenmigtir. Inceleme
alan1 disinda, radon 6lgiim istasyonlarina 50 km. uzaklikta meydana gelen orta siddette depremlerin
(2.6<Ms<4.6) ozellikle a sayisinda belirgin yiikselmeler meydana getirdigi saptanmigtir,

ABSTRACT : On the NAF zone, doing radon measurements and sismicity study at the examined area
that known "Almacik Ofiyolit Toplulugu" and "Mudurnu vadisi" in the literature that takes place between
30°.30%-31°.00" longitudes and 40°.30'-40°.45" latitudes. Aim of study, occured earthquake and meteorological
actions in the examined field compare radon measurements that their connection determine from 1991 at that
now. This aim containing, continous measurements were taken from two definite radon measurement station
belonging to from 1991 and to 1992. Two radon station was build. One of them takes measurements from
source water at the Dokurcun, for the other station profit by the hot spring at the Kuzuluk. Each of them take
place on the NAF zone. In addition at the determined years, sismicity datas was exemined by statistical at
the exemined area. Therefore, radon measurements, sismicity datas and meteorological datas were evalua-
ted together at the examined area,

As a result, occured earthquakes at the examined area, that radon measurements and meteorological
datas were watches specially earthquake number connection. Out of examined area, occured middle intensty
earthquake 50 km. distance from the radon measurement station fixed clearly rising specially o number.
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KUZEY ANADOLU FAY ZONUNDA SISMIK RiISK TAHMINLERI

SEICMIC RISK ESTIMATES ON THE NORTH ANATOLIAN FAULT ZONE

Istanbul Universitesi Miihendislik Fakiiltesi Jeofizik Miihendisligi Boliimii,

Omer ALPTEKIN '
Avcilar, ISTANBUL _
Ali Osman ONCEL Istanbul Universitesi Miihendislik Fakiiltesi Jeofizik Miihendisligi Bolimii

Avcilar, ISTANBUL

OZ: Kuzey Anadolu Fay Zonu (KAFZ) Alpin deprem kusaginin ¢ok aktif bir parcasini olusturmaktadir.
KAFZ'nun farkli kesimlerinin depremsellik 6zelliklerinin farkli olmasi, orta biiyiikliikte ve biiyiik depremlerin
farkli fay pargalan ile iligkili olmalar1, fay zonu boyunca farkli mekanik davramglar bulunabilecegini
diigiindiirmektedir. o '

Bu calismada, Kijko ve Sellovoll (1990)'un gelistirdigi bir yontem ile IOOQ - 1984 yillan arasinda
olusan tarihsel dénem (1000 - 1900) ve aletsel donem (1900 - 1984) depremleri kullanilarak KAFZ'nun
24.00° - 31.00°E - 31.00° - 40.00°E ve 40.00° - 45.00°E boylamlar1 arasindaki kesimleri i¢in sismik risk he-
saplanmigtir. Kullanilan y6ntem, magnitiidlerdeki belirsizlikleri de dikkate alarak tamam (aletsel dénem) ve
eksik (tarihsel ddnem) deprem kataloglarinin birlikte veya ayr ayr1 kullamlmasina izin verir ve maksimum i-
kelihood yaklasimu ile sismik risk parametreleri Mmax : beklenen maksimum magnitiidii A, : aktiflik oranim
ve Gutenberg - Richter bagintisinin b parametresini hesaplar. Bu yaklasim ile, KAFZ'nun yukarida belirtilen

iic ayrt kesimi icin hesaplanan b

Tekrarlanma Peryodu (Yil) degerleri sirasi ile 0.79, 0.75, 0.75; A4 5

= degerleri 3.51, 1.64, 2.20; beklenen
maksimum magnitiid degerleri ise 7.5,
8.3 ve 7.6 dir. Burada A4 5, magnitiidii

4.2 ve daha biiyiik olan depremlerin
yillik olusum sayisini ifade etmektedir.
Maksimum likelihood yaklagimi ile he-
saplanan tekrarlanma zamanlan Sekil 1
de 6zetlenmistir. Buna gore, KAFZ'nun
belirtilen ii¢ kesiminde 7.5 magnitiidlii
bir depremin tekrarlanmast icin ge¢cmesi
gereken zamanlar sirasi ile 1092, 270
ve 1055 yildur.

Bu sonuglara gore, KAFZ'nun
31.00° - 40.00°E boylamlar: arasindaki
kesiminde biiyiik ve yikici depremlerin
diger kesimlere gore daha sik, kiigiik
depremlerin ise difer kesimlere gore
daha az sayida olduklar1 ve en biiyiik
depremlerin gegmiste oldugu gibi gene
bu kesimde olacag: anlagilmaktadir.
Diger iki kesimde nisbeten kiiciik mag-
, ‘ nitiidlii (M<6) depremlerin olusturdugu

= ismik aktivitenin daha etkin oldug
4 45 5 55 8 65 7 75 8 85 S orilmentodin. tkin oldugu

Magnitud KAYNAK

Kijko, A. and M.A. Sellevoll

——Bati ——Orta —— Dogu (1990). Estimation of earthquake ha-
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ABSTRACT: The North Anatolian Fault zone (NAFZ) is a seismically very active part of the Alpine-
Himalayan tectonic belt. Variations in the statistical properties of seismicity along the fault zone suggest
different mechanical behaviors of individual fault segments.

Using an earthquakes between 1900-1984, and using a method originally developed by Kijko and Sel-
levoll (1990) we estimated the seismic risk for the three sections of the NAFZ between 24.000 - 31.00- 40.00

- 45.000 longitudes. Kijko and Sellevoll's method gives the maximum likelihood estimation of the seismic risk

parameters, M_ . : the maximum expected magnitude, A:_ the activity rate and the b parameter of the Gu-

tenberg - Richter magnitude - frequency relation. The complete part (instrumental data) and the incomplete
part (historical data) of the earthquake catalog are used together or separately, and the magnitude uncer-
tainties are incorporated. Estimated b-values are 0.79, 0.75, 0.75; A , , means the yearly number of earthqua-

ke occurrence with the magnitude equals to 4.2 or greater. The maximum likelihood estimation of return
times based on the above results are smmarized in Figure 1. For an earthquake of magnitude 7.5 return
times for the above three sections of the NAFZ are 1092, 270 and 1055 years respectively. These results in-
dicate that relatively larger earthquakes are expected in the 31.000 - 40.000 E section of the NAFZ in com-
pare to the other sections. Relativiely smaller (M<6.0) earthquakes occur more frequently in the other two
sections. .
REFERENCE

Kijko, An. and M. A. Sellevoll (1990). Estimation of earthquake hazard parametres for complete and uncer-
tain data files, Natural Hazards 3, 1-13.
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JEOTERMAL ENERJi OTURUMU

KIZILCAHAMAM BOLGESINDE JEOTERMAL SISTEM-VOLKANIZMA
ILISKISI:JEOKIMYASAL YAKLASIMLAR

THE RELATIONSHIP BETWEEN GEOTHERMAL SIYSTEM AND VOLCANISM IN THE
KIZILCAHAMAM REGION: GEOCHEMICAL APPROACHES

Nilgiin GULEC ODTU, Jeoloji Miihendisligi Boliimii, ANKARA

OZ: Kizilcahamam termal sular1 bikarbonatli sular olup, sicakliklar1 28°C ile 74°C arasinda degismektedir.
Ilce merkezindeki sular, (Bilyiik Kaplica, Kiiciik Kaplica, MTA-1 Kuyusu), s15 kokenli soguk sular ile derin
kokenli sicak sularin karigim iirlinleri olup, sicak su bileseninin orani % 68'e kadar varmaktadir.
Kizilcahamam'in 6 km dogusunda yer alan Maden Suyu, sicak sularin yiizeye ¢ikiglari sirasinda ugradiklari
kaynama siirecinden geriye kalan artik fazi temsil etmektedir. Kizilcahamam'in 14 km kuzey
kuzeybatisindaki Sey Hamami'nin sulari, kaynama siirecinde ayrisan buhar fazi ile isitilmig sig kékenli
sulardur,

Kimyasal jeotermometreler ile silika-entalpi ve entalpi-klorit karisim modelleri, Kizilcahamam
bolgesindeki rezervuar sicakhiginin 170° C ile 195° C arasinda bir degere sahip oldugunu gostermektedir.

Kayag-su etkilegimi gercevesinde, kayaglarin bugiinkii katyon bilesimlerini elde etmeleri i¢in, suyu
depolayan volkanik kayaglarin sadece %o 1.3'liikk bir bélimiiniin ¢oziinmeye ugramasi gerektigi saptanmugtir.
Bu rakam, sularin katyon igeriklerini hemen tiimiiyle volkaniklerden aldig:i diisiincesini vermektedir. Ote
yanda, sulardaki bikarbonat zenginlesmesi derinden, olasilikla katilagmakta olan bir magma kiitlesinden,
CO, gazi salindigin isaret etmektedir. Bu baglamda, sicak sular bir kisim bilegenlerini (6zellikle ugucularini)

bu tip bir magma kiitlesinden almis olabilir.

ABSTRACT: Kizilcahamam thermal waters are bicarbonate waters ranging in temperature from 28° C to
74°C. The waters from the town center (Big Bath, Small Bath, MTA-1 Well) are the products of mixing
between shallow, cold and deep, hot waters, with the proportion of the latter ranging up to 68 %. Mineral
Water (6 km east of Kizilcahamam) represents the residue after boiling of waters during their ascent to
surface. The waters from Sey Bath (14 km north-northwest of Kizilcahaam) are steam-heated shallow
waters.

Chemical geothermometers, silica-enthalpy and enthalpy-chloride mixing models suggest a reservoir

temperature of 170 °C to 195° C for the Kizilcahamam region.
Within the framework of water-rock interaction, it has been estimated that for the waters to attain

their present cation composition, only 1.3 %o of the volcanics is required to have undergone leaching. This
implies that the waters have obtained their cation contens almost totally from the volcanics. The bicarbonate
rich nature of waters, on the other hand, points to a deep CO, exhalation, probably from a magma body
solidifying at depth. In this resrect, the waters might have obtained part of their chemical constituents
(especially their volatiles) from such a magma body. .
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AYDER (CAMLIHEMSIN-RIZE) VE CEVRESININ JEOTERMAL ENERJi

YONUNDEN INCELENMESI

INVESTIGATION OF AYDER (CAMLIHEMSIN-RIZE) AND SURROUNDING FROM THE POINT OF
GEOTHERMAL ENERGY VIEW

Fatma GULTEKIN (GURSEL) K.T.U. Miih. Mim Fak. Jeoloji Miih. B51.,TRABZON
Remzi DILEK K.T.U Miih. Mim. Fak. Jeoloji Miih. B5l. TRABZON

0z: Caligmada Ayder (Camlihemsin-Rize) Kaplica kaynaklarinin beslenme, koken ve fiziko-kimyasal
ozelliklerinin belirlenmesi ve ydrenin jeotermal enerji yoniinden incelenmesi amaglanmugtir. Caligma alaninin
en yash birimi andezit-bazalt lavlan ile yiizeylenen Hemsindere Formasyonudur. Ayder granitoyidi bu birimi
keserek yerlesmis ve dokanaginda metamorfizmaya ugratmistir. Inceleme alaninda zellikle Ayder yerlesim
alaninin bulundugu bolgede sicak su kaynaklarimin yanisira sizinti seklinde dokanak ve depresyon tiirii soguk
. kaynaklar da gozlenmektedir. Sicak su kaynaklarinin sicakliklari 33°C- 47°C arasinda, debileri ise 0.5-2 I/sn

arasinda degismektedir. Kimyasal analiz sonuglarina gére sicak su kaynaklarindaki toplam ¢6ziinmiig madde
miktan1 103.7-140.6 mg/l arasindadir. Kimyasal analizler sonucunda Ca*t ve HCOj3" iyonlaninin baskin oldugu
belirlenen sicak su kaynaklarinin kalsite doygun olmadigi saptanmustir. Incelenen sicak sular meteorik
kokenlidir. Derinlere sizan yiizey sulari yorede 77°C/km olan jeotermik gradyanin etkisiyle isinmistir. Isinan
bu sular Ayder granitoyidinin gatlaklarinda birikmig ve kargilastiklan fay zonundan yiikselerek yiizeye
ulagmuglardir. Sicak su kaynaklari toplam ¢bziinmiis madde miktani ve sicakligina gére diisiik 1s11 jeotermal

kaynaklar sinifindadir.

ABSTRACT : In this paper, recharge, origin, physico-chemical properties and geothermal energy resources
of Ayder Hot Springs have been determined. The oldest unit in study area is Hemsindere Formation. These
rocks are intruded by Ayder granitoid causing metamorphism along the contact. There are a lot of contact
and depression cold springs in the form of leaking together with hot springs in the study area. The
temperatures and yield of hot springs change between 33°C-47°C and 0.5-2.1/sec. respectively. According to
the result of chemical analysis, the amount of the total dissolved matter in the hot springs change between
103.7-140.6 mg/l. Although the dominant ionic pairs are Ca** and HCOj3- the hot springs are not saturated to
calcite. Meteoric waters which infiltrated deep are heated at 77°C/km geothermic gradient effect in the area.
The heated waters accumulated in the fractures of Ayder granitoid risen to the surfave along the fault zone.
According to the total dissolved matter and temperatures, the hot springs have been classified as low
temperature geothermal energy resources.
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NEMRUT (TATVAN-BITLIS) JEOTERMAL ALANININ JEOTERMAL
ENERJI OLANAKLARI

GEOTHERMAL ENERGY POSSIBILITIES OF THE NEMRUT GEOTHERMAL AREA (TATVAN -
BITLIS)

Erdogan OLMEZ MTA Gen. Miid., Enerji Dai.,, ANKARA
M. Refik UNLU MTA Gen. Miid., Enerji Dai.,, ANKARA
Tuncay ERCAN MTA Gen. Miid., Jeoloji Etiidleri Dai., ANKARA
A. Riza CAN MTA Gen. Miid., Enerji Dai.,, ANKARA

OZ: Volkanik jeotermal sistemlere 6rnek olan Nemrut jeotermal alami Tatvan (Bitlis) ilgesinin 10 km
KB'sinda yer alir.

Bolgede yapilan galigmalarda sistemin olusumu ile ilgili bir model sunulmustur.

Sahada temeli Bitlis Masifine ait (Paleozoyik) metamorfitler (sistler ve mermer) olusturur.
Metamorfitler iizerine agisal uyumsuzlukla Kuvaterner yash volkanitler gelir.

Nemrut volkanizmasi yaklagik 1.5 m.y. once etkinlige baslamis gesitli evrelerle aktivitesini
siirdiirdiikten sonra yaklagik 150.000 yil énce biiyiik bir kaldera ve jeotermal sistem olusmustur,

Kaldera igindeki trakit ve obsidiyen tiirdeki volkanik kayaclarda K/Ar ydntemi ile yapilan radyometrik
yas belirlemelerinde 99.000 - 45.000 ile 9500 y1l arasinda yaglar bulunmustur.

Nemrut kalderas1 iginde ve kaldera kenarinda (Cukur ilica) yaygin jeotermal belirtecler (sicaksu
kaynaklari, buhar ¢ikan yiizeyler, sicak alanlar, gaz ¢ikislar1) gbze carpar.

Kaldera icinde ve kenarinda bulunan sicak su kaynaklarindan alinan gaz numuneleri analiz ve
determine (% 96 CO,, eser H,S) edilmistir.

Yapilan Karbon Izotopik Orani (13C/12C) : %o - 1.7) ve Helyum izotopik oram: ((®He/*He) : (10.59

0.15)x10-6) olarak bulunmug ve buna gore ¢ikan gazlarin manto kdkenine yakin orijinli oldugu goriilmiigtiir.

Jeotermal alanda bogalim yapan sicak akigkanlar zayif asit siilfat-bikarbonat tipindeki buharla 1sitilmug
sudur (PH : 6.2).

Sahada yapilan caligmalara gore;

- Temel kayaglari rezervuar, volkanitler ortii kayag niteligindedir,

- Jeotermal sistemin yast olasilikla 1.5 m.y. dan daha genctir,

- Sistemin akig yonii D-B dir,

- Onerilen lokasyonda yapilacak 2000 m. lik bir sondajda 112°C lik bir sicaklik beklenmektedir.

ABSTRACT: Nemrut Geothermal Area, which is a moderate terrain for volcanic systems in Turkey, is
located in the Eastern Anatolia, 10 km NW of Tatvan (Bitlis). :

In the investigated region we have proposed a model deal with the occurence of the system.

In the area basement rocks represented by Bitlis Massive (Paleozoic) metamorphics (schists and
marble). Metamorphics are overlied unconformably by Quaternary volcanics.

Volcanic activity in Nemrut started 1.5 m.y. ago, after ongoing stages of eruption, about 150.000 years
ago area subjected to a huge caldera collapse and geothermal system took place.

A radiometric dating (K/Ar) was conducted (in trachyte, obsidian) in caldera and dated between
99.000-45.000-9.500 years.

In and flank (Cukur tlica) of the caldera widespread geothermal manifestations (hot springs, steaming

grounds, hot grounds, condensable gas emmisions) have recently reviewed.
Samples taken from gases in and flank of the caldera have been analized and determined (% 96 CO,,

trace H,S).

* According to the Carbon Isotopic Ratio (13C/12C) : %o - 1.7) and Helium Isotopic Ratio ((*He/*He) :

(10.59 + 0.15)x10-%) amount of emitted gases are originated from mantle nearby.

In the geothermal area outflow water is classified as weak acid sulphate, bicarbonate water and
"steam heated water" type (PH : 6.2).

Resuits of the survey we have concluded that;

- Basement rocks are reservoir, volcanics are cape rock,

- age of the system estimated to be younger than 1.5 m.y.,

- in the proposed location results of a 2000 m. of proposed deep drill will consequence of 112°C

temperature.
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NEVSEHIR-KOZAKLI YORESININ JEOTERMAL ENERJi POTANSIYELI
VE DEGERLENDIRME OLANAKLARI

GEOTHERMAL ENERGY POTENTIAL AND UTILIZATION POSSIBILITIES OF NEVSEHIR KOZAK-
LI REGION

M. Refik UNLU MTA Genel Miidiirliigii, Enerji Dairesi, ANKARA
Bilge ERISEN MTA Genel Miidiirliigii, Enerji Dairesi, ANKARA
Resul OZGUR MTA Genel Miidiirliigii, Enerji Dairesi, ANKARA
Tuncay ERCAN MTA Genel Miidiirliigii, Jeoloji Etiidleri Dairesi, ANKARA

OZ: Nevsehir-Kozakli jeotermal alan, Orta Anadolu'nun en sicak jeotermal noktasidir. Bu sicak y6renin,
Nevsehir-Kayseri-Yozgat-Kirsehir dértgeninin iginde yeralmas: ve Dogu Anadolu Bolgesine baglantili anka-
ra-Sivas demiryolunun 5 km giineyinde bulunmast ayrica, Kozakli ilge merkezinde etkinligini siirdiirmesi ne-
deniyle, ortii alti tarimi, endiistriyel 1sitmacilik ve kent 1sitmacilig agisindan 6nemi ve degeri ortadadir.

1963 yilindanberi araliklarla ¢alismalarin siirdiiriildiigii bu énemli jeotermal alanda 1992 yil1 proje
caligmalan kapsaminda yeni veriler elde edilmis ve jeotermal model alternatifleri ortaya konulmustur.

Arazi galigalarina gore sicak akiskan iretilebilecek rezervuar kayalarin Nummulitli Eosen kiregtagi,
Paloezoyik mermer ve kiregtag ile bu rezervuar kayalar kesen fay zonlanidir. Miyosen ve Oligosen marn ve
killeri ortii kaya nitelikli olup, 1sitic1 etkinliginin Erciyes volkanizmas: ile yakindan ilgili yiiksek gradyentli
magma kiitlesi oldugu diisiiniilmektedir. ;

Sicak akigkanin yiizeylenmesini saglayan Pliyosen ve sonrasi yasli BGB-DKD uzammli tektonik hat-
larin yamsira daha kiiciik amli K-G yénlii kink ¢izgileri yoérenin temel tektonik hatlaridir. Ayrica baz1 vadi
yamaglarinda gézlenen geng yerkaymalan giincel durus bozukluklarina neden olmustur. Sézkonusu yerkay-
malan daha 6nceki calismalarda sicak akigkam yiizeyleyen kirik hatlari olarak degerlendirilmigtir.

Elde edilen jeolojik, jeomorfolojik, jeokimyasal ve jeofizik verilere gére ana iiretim zonlar1 500-600 m.

derinlerde bulunmaktadir. Beklenen rezervuar sicakhigi 120% 10°C'dir. Ana tiretim zonlarini denetlemek icin
agilacak 500+100 m derinlikli sondaj kuyusu ve /veya kuyulari, kesin potansiyeli ortaya cikaracaktir,

Gerek potansiyel belirleme ¢aligmalar sirasinda gerekse potansiyel ortaya konulduktan sonra entegre
kullanim amach ¢ok ortakli ve kapsamlt projelere gereksinim olacaktir.

ABSTRACT: Nevsehir-Kozakl region is the hottest Geothermal Area in Middle Anatolia. This hottest
Geothermal Area is between Nevsehir-Kayseri-Yozgat-Kirgehir cities. It is also 5 km away from Ankara-
Sivas railway. For those reasons Kozakli Geothermal Area is important in greenhouse agricultara, industrial
heating and city heating.

According to the field investigations, the reservoir rocks of hot fluid are Nummulitic Eocene Limesto-
nes, Paleozoic marbles and fault zones which cut the reservoir rocks. The cap rocks are consist of Miocene
and Oligocene aged marls and claystone. Heat rock is thought to be high gradient magma body related with

Erciyes volcanism,
The main production zone is at 500-600 m. depth. Expected reservoir temperature is 120+ 10 °C, 500

. £100 m. depth drilling well or wells will show the certain capacity.
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PALEONTOLOJi-BIYOSTRATIGRAFIi OTURUMU

MENDERES MASiFi MERMERLERINDEKI RUDISTLERIN
PALEONTOLOJIK VE BIYOCOGRAFIK INCELEMESI

PALEONTOLOGIC AND BIOGEOGRAPHIC STUDY OF THE RUDISTS FROM THE MARBLES OF
THE MENDERES MASSIF

Sacit OZER Dokuz Eyliil Universitesi, Miihendislik-Mimarlik Fakiiltesi, Jeoloji Miihendisligi
Boliimii, Bornova-IZMIR

OZ: Rudistler Menderes Masifinde ilk kez Diirr (1975) tarafindan, Masifin giiney kanadindaki mermerlerde
saptanmugtir. Diirr'iin yaptif1 ¢alismada ve daha sonraki jeolojik incelemelerde bu mermerlere rudistlerin
varlifina dayanarak Geg Kretase gibi genis bir yas aralifi ongoriilmiistiir.

Bu calismada, rudistlerin Masif'te yaygin bir dagilima sahip oldugu gosterilmis, paleontolojik
incelemeleri sunulmus, stratigrafik konumlar1 saptanmis ve Akdeniz Provensindeki biyocografik ozellikleri
vurgulanmigtir.

Rudistler Menderes Masifinin kuzeyinde yer yer gozlenmesine karsin, giineyde yaygin bir dagilim
gosterirler. Rudistli mermerler, anahatlariyla, platform tipi mermerlerden olusan Kretase istifindeki zimparali
masif mermerlerin iist diizeylerinde yer alir ve biyoklastik/bresik mermerlerle gegisler gosterir.

Mendes Masifinin giineyinde, rudistli mermerler baslica Akbiik ve Milas dolaylarinda gozlenir. Akbiik
kuzeybatisinda, Hippuritidae baskindir ve Hippurites nabresinensis tiiriine ait bireylerden yapili yerel
yigisgimlar saptanmugtir. Masifin giineyindeki rudist faunasi, Hippurites nabresinensis, Hippurites cf.
colliciatus, Hippurites sp., Vaccinites taburni, Vaccinites sp., Sauvagesia cf. tenuicostata,
Sauvagesia sp., Durania sp. ve Radiolites sp. gibi formlardan olusur ve Santoniyen-Kampaniyen yasini
ongoriir. Tamimlanan tiirler Yugoslavya, Italya, Yunanistan ve Dogu Alplerde Santoniyen-Kampaniyen yaglh
birimlerde de saptanmugtir. Faunal igerik, Izmir-Manisa dolaylarindaki Santoniyen yaglh rudist topluluguyla
benzerdir. Samos Adasi mermerlerinde varlig:i belirtilen rudist kavki kesitleri, Menderes Masifinde
tamimlanan Sauvagesia sp. ve Durania sp. gibi Radiolitidlere benzerlik gosterir.

Menderes Masifinin kuzeyinde rudistler yalnizca Selguk ve yakin cevresinde bulunmustur. Bu
alandaki rudistler kotii korunmugtur ve Radiolitidae'ye ait Sauvagesia sp., Durania sp. ve Radiolites sp.
gibi formlar tanimlanabilmistir. Rudistli mermerlerin fasiyes ozellikleri ve icerdigi rudist kavki kesitlerine

gore Senoniyen yas: diigiiniilebilir.

ABSTRACT: The rudists of the Menderes Massif were reported for the first time by Diirr (1975) from the
marbles of the southern part of the Massif. The rudist bearing marbles have been accepted as Late
Cretaceous in age according to the presence of rudists by Diirr and also in more recent investigations.

The rudists are widespread in the southern part of the Menderes Massif, whereas in the north of the
Massif, they are locally observed. Rudists are found in the upper levels of the masiv-emery bearing marbles
of the Cretaceous sequence consisting of platform-type marbles. Rudists bearing marbles show lateral and
vertical changes with the bioclastic/brecciated marbles.

In the south of the Menderes Massif, the principal rudist localities are located around Akbiik and
Milas. The rudist fauna of the southern part of the Massif consists of Hippurites nabresinensis,
Hippurites cf. colliciatus, Hippurites sp, Vaccinites taburni, Vaccinites sp., Sauvagesia cf.
tenuicostata, Sauvagesia sp., Durania sp. and Radiolites sp. indicating a Santonian-Campanian age.
These species are well known and widespread in the Santonian-Campanian of the Yugoslavia, Italy, Greece
and Eastern Alps. The rudist fauna shows similarities with the Santonian rudist association determined from
the limestones of the Izmir-Manisa area. Some sections of rudists exposed from the marbles of the Island of
Samos (Greece), show affinities with the Radiolitids such as Sauvagesia sp. and Durania sp. of the
Menderes Massif.

In the north of the Menderes Massif, the rudists are observed only around Selguk, where the rudists
are very sparse and fragmented. Some Radiolitids like Sauvagesia sp., Durania sp. and Radiolites sp.
can be determined. According to the facies characteristics of the marbles and rudist sections, can be
proposed a Senonian age for the rudist bearing marbles of the northern part of the Menderes Massif.
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KARABURUN YARIMADASI'NDA TRIYAS COKELLERI

TRIASSIC DEPOSITS FROM THE KARABURUN PENINSULA (TURKEY)

Fuat ONDER Cumhuriyet Univ., Miih. Fak. Jeoloji Miih. Bol. SIVAS
Nazmi OTLU Cumbhuriyet Univ., Miih. Fak. Jeoloji Miih. Bsl. SIVAS

OZ: Oncel galigmalarda Izmir-Ankara zonu igine nap seklinde ve zonun olusumu sirasinda ilerlemis olarak
yorumlanan Karaburun kusagi kalin bir Mesozoyik istifi sunar. Ildir, Balikliova ve Barboros civarlarinda
¢aligilan bu istif en altda Alt-Orta Karbonifer yasli kayalar iizerine uyumsuz olarak gelen alt Triyas ile baslar.
Iskityen igin yas verecek herhangi bir karakteristik fosilin su ana kadar bulunmamasina karsin bu yorede en
yash kiregtaglari olarak Spathiyen'de konodondlar elde edilmistir.

Orta Triyas'da ise 6zellikle kirmizi-agikgri alacali renkli ammonitik kiregtaglar: ile gri renkli amnonit
igeren kiregtasl bantlarindan konodontlar bulunmus ve bunlarin farkli renk degisim indeksleri (CAI)
gosterdikleri saptanmistir, Yoredeki_ volkanik faaliyetler ise ozellikle Ust Anisiyen (Pelsoniyen)'de
sedimantasyonu kesintiye ugratmistir. Uste dogru ise gegisli olarak Ladiniyen-Karniyen ve Karniyen Noriyen
yash Ust Triyas kiregtaslarn devam eder. Bunlarin yer yer resifal 6zellik tasimalan ve yer yer de ileri diizeyde
dolomitik olmalar1 konodontlarin elde edilmelerini zorlagtirmakta veya imkansiz hale getirmektedir. Yérede
Alt Jura kiregtaslari uyumlu olarak Ust Triyas'in iizerinde yer alir.

ABSTRACT: As known in the earlier studies, the Karaburun Belt which was transported as a nap into the
Izmir-Ankara zone during its evolution shows a thick Mesozoic succession. At the bottom of this sequence,
there is Lower Triassic lying unconformably on the Lower-Middle Carboniferous rocks studied around Ildir,
Balikliova and Barboros. Althought the index fossils of Skythian strata have not been found yet, the oldest
conodonts are recognized in limestones from this area of Spathian age.

In Middle Triassic, from the ammonitic red-light grey mottled limestones and from the ammonite
contained grey limestone lenses, the several conodont specimens have been obtained showing the different
colour alteration index (CAI). The volcanic events interrupted the sedimentation during the Upper Triassic
limestones (Ladinian-Carnian and Carnian-Norian in age) rests conformably. Because of showing strong
dolomitization in places and composing of massive limestones with resifal facies in places too, they are very
poor in fossil content so that to find out conodonts are not possible. Above tihs succesion, there is the Lower
Jurassic limestones lying conformably on Upper Triassic.
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HARABEKAYIS FORMASYONUNUN (ELAZIG) TANIMLAMASI

THE DESCRIPTION OF THE HARABEKAYIS (ELAZIG) FORMATION

Nazire OZGEN C.U.Fen Bilimleri Enstitiisii, SIVAS
Nurdan INAN C.U Miih. Fak. Jeoloji Miih. Boliimii, SIVAS

OZ: Bu ¢alismada, Elazi ili yakin gevresinde yiizeyleyen ve Gnceki calismalarda Ust Mestrihtiyen yash
Harami, alt Paleosen yashi Kuscular ve Orta Paleosen-Alt Eosen yash Seske Formasyonlari olarak belirtilen
formasyonlar, paleontolojik, stratigrafik ve sedimantolojik 6zellikleri goézoniine alinarak Harabekayig
formasyonu ad1 altinda, tek bir formasyon olarak toplanmustir.

Harabekay1s formasyonu, Senoniyen yas1 verilen Yiiksekova karmasigi iizerinde agili uyumsuzlukla
yer alir. Formasyon, kirmizims: renkli, siki ¢imentolu cakiltagi; kirmizimsi renkli, iri taneli ve siki ¢imentolu
kumtagt; grimsi beyaz renkli, Rudist kavk: kirikli, kumlu kiregtas1 ve agik gri renkli, masif, yer, yer kalin
katmanli, sert kiregtag1 litolojileriyle temsil edilir. ,

Formasyonun karbonatlarinda, altta, orbitoides medius (D' Archias), Orbitoides apiculatus
Schlumberger, Omphalocyclus macroporus (Lamarck), Hellenocyclina beotica Reichel, Lepidorbi
toides minor (Schlumberger), Smoutina cruysi Drooger, Siderolites calcitrapoides Lamarck bentik
foraminiferlerini igeren seviyeleri, Scandonea aff. samnitica De Castro, Rotalia perovalis (Terquem),
Rotalia sp., Anomalina sp., Eponides sp., Mississipina sp. igeren seviyeler ve bu seviyeleride
Idalina sinjarica Grimsdale, Mississipina binkhorsti (Reuss), Daviesina danielli Smout,
Cuvillierina sireli Inan, Rotalia trocidiformis Lamarck, Kathina selveri Smout, Miscellanea
miscella (D' Archiac ve Haime), Planorbulina aff. antiqua Mangin, Orbitoclypeus seunesi (Douville)
bentik foraminiferlerini iceren seviyeler izler. Bu foraminiferlere gore, Harabekayis formasyonu Ust
Mestrihtiyen- Alt Tanesiyen yasinda olup, ayirdedilen 13 farkli mikrofasiyes 6zelligine gore resif - resif gerisi

ortamini temsil etmektedir.

ABSTRACT: In this study, the formations which crop out around Elazig and named by the previous
investigators, Upper Maestricihtien aged Harami, Early Paleocene aged Kuscular and Middle
Paleocene-Early Eocene aged Seske, have been renamed as Harabekayis formation based on the
paleontological, stratigraphical and sedimentological properties.

Harabekayis formation overlies unconformly the Cenonian aged Yiiksekova Complex. The formation
consists of reddish, cemented conglomerate; reddish, course grained and cemented sandstone; gray-white
sandy limestone containing Rudist shell parts; and light gray, massive, partly thick bedded, tough limestone.

Within the carbonates of the formation, at the bottom there are levels containing benthic foraminiferas
Orbitoides medius (D' archiac), Orbitoides apiculatus Schlumberger, Omphalocyclus macroporus
(Lamarck), Hellenocylcline beotica Reichel, Lepidorbitoides minér (Schlumberger), Smoutina
cruysi Drooger, Siderolities calcitrapoides Lamarck. These are overlien by the levels containing
Scandonea aff. samnitica De Castro, Rotalia perovalis (Terquem) Rotalia sp., Anomalina sp.,
Eponides sp., Mississipina sp. and at the top levels the carbonates contain the benthic foraminiferas
Idalina sinjarica Grimsdale, Mississipina binkhorsti (Reuss), Daviesina denielli Smout,
Cuvillierina sireli Inan, Rotalia trocidiformis Lamarcak, Xathina .selveri Smout, Miscellanea
miscella (D' Archiac and Haime), Planorbulina aff. antiqua Mangin, Orbitoclypeus seunesi Douville.
According to these foraminiferas Harabekayis formation is Maestrichtien Thanetian aged, and it represents
the reef-back reef environment in respect to the differentiated 13 microfacies properties.
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TURKIYE NUMMULITES'LERI: STRATIGRAFIK YAYILIMLARI,
BIYOZONLARI, EVRIMI

NUMMULITES IN TURKEY: STRATIGRAPHICAL DISTRIBUTION, BIOZONES, EVOLUTION
Sefer ORCEN MTA Genel Midiirliigii, Jeoloji Etiidleri Dairesi, ANKARA

OZ: Bu ¢aligmada Tiirkiye Pontid, Anatolid, Torid kusaklari ve Kenar kiveimlarna ait cesitli bolgelerde
yiizeyleyen Ust Paleosen-Alt Oligosen yagh gokellerde tanimlanan Nummulites'lerin stratigrafik yaytlimlar,
biyozonlari ve evremi bir sentez ile ortaya konulmustur.

Galigma 56 inceleme iizerine kurulmugtur, Bu incelemelerin bir bliimiinii Nummulites biyostratigrafisi
olugturmaktadir, digerlerinde ise elde edilen Nummulites faunasi degerlendirilerek biyozon yorumlamalarina
gidilmigtir. )

Tiirkiye'de karakterize ettikleri kal agamasinda olan kronostratigrafi birimlerine gore ilerdiyen'de
Nummulites fraasi, Nummulites deserti, Nummulites exilis; Kiiviziyen'de Nummulites
burdigalensis, Nummulites planulatus, Nummulites irregularis; Alt Liitesiyen'de Nummulites
laevigatus, Nummulites uranensis, Nummulites cf. gallensis; Orta Liitesiyen'de Nummulites
millecaput, Nummulites pinfoldi, Nummulites c¢f. praeaturicus, Nummulites gizehensis; Ust
Litesiyen'de Nummulites fabianii, Nummulites striatus, Nummulites chavannesi; Stampiyen'de
Nummulites vascus, Nummulites fichteli biyozonlart ayirtlanmustir.

Tirkiye Nummulites'lerinin evrimi; Nummulites burdigalensis, ve Nummulites laevigatus
gruplart ile Nummulites leupoldi, Nummulites fabianii, Nummulites globulus, Nummulites
striatus, Nummulites irregularis, Nummulites distans, Nummulites gizehensis,
Nummulites rotularius, Nummulites beaumonti filumlarina ait soy dizilerinde temsil edilen 50
Nummulites tiirii iligkileri biitiintinde aciklanmaya ¢ahigilmigtir,

ABSTRACT: In this study, the stratigraphic distribution, biozones and evolution of the indentified
Nummulites of the Upper Paleocene-Lower Oligocene aged sediments exposed in different areas of the
Pontide, Tauride, Anatolide belts of Turkey and border folds.

The study is based on 56 investigations. Part of these investigations is the Nummulites
biostratigraphy, the rest one has been evaluated to interprete the biozones using Nummulites fauna,

According to characterized stage level of the chronostratigraphic units in Turkey, in Ilerdian
Nummulites fraasi, Nummulites deserti, Nummulites exilis; in Cuisian Nummulites
burdigalensis, Nummulites planulatus, Nummulites irregularis; in Lower Lutetian Nummulites
laevigatus, Nummulites uranensis, Nummulites of gallensis; in Middle Lutetian Nummulites
millecaput. Nummulites pinfoldi, Nummulites cf. praeaturicus, Nummulites gizehensis; in
Upper Lutetian Nummulites beaumonti, Nummulites aturicus, Nummulites perforatus; in
Priabonian Nummulites fabianii, Nummulites striatus, Nummulites chavannesi; in Stampian
Nummulites vascus, Nummulites fichteli biozones have been identified.

The Nummulites evolution of Turkey has been tried to explain by using the 50 Nummulites species
which represent evolution lineage of phyllum; Nummulites burdigalensis, Nummulites laevigatus,
Nummulites leupoldi, Nummulites fabianii, Nummulites globulus, Nummulites striatus,
Nummulites irregularis, Nummulites distans, Nummulites gizehensis, Nummulites
rotularius, Nummulites beaumonti.
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ASKALE-TERCAN YORESI MIYOSEN MERCANLARI VE MERCAN
RESIFLERI

MIOCENE CORALS AND CORAL REEFS FROM ASKALE-TERCAN DISTRICT EASTERN
ANATOLIA

Sevim TUZCU MTA Genel Miidiirliigi, Jeoloji Etiidleri Dairesi, ANKARA

OZ: Tercan-Agkale yoresi denizel Miyosen cokelleri, zengin ve gesitli mercan faunasi igeren resifal
karbonat kayalar: ile karakterize edilmektedir. Ancak, bolgede bugiine kadar yapilan ¢ok sayidaki jeolojik
incelemelerde, bolgenin Miyosen stratigrafisi ve ortamsal evrimi agisindan oldukga 6nemli olmalarina
ragmen, bu mercan ve mercan resiflerine deginilmemistir.

Bu ¢alismanin amaci, yoredeki mercanlarin/mercan resiflerinin konumlari, morfolojisi ve fauna igerigini
tanimlamak ve resif gelisiminin paleoekolojik ve ortamsal 6zelliklerine deginmektir.

Makroskopik ve mikroskopik incelemeler sonucunda Burdigaliyen-Alt Langiyen yas konagina iligkin
agafidaki hermatipik mercanlarin varlif1 saptanmigtir:

Tarbellastraea reussiana (Edw.-Haime), Tarbellastraea conoidea (Reuss), Tarbellastraea
egeenburgensis (Kiihn), Favites mimbastensis Chevalier, Plesiastraea desmoulinsi (Edw.
-Haime), Favites neglecta var. taurinensis Chevalier, Heliastraea oligophyllia Reuss,
Heliastraea oligophyllia var. major Chevalier, Stylophora subreticulata Reuss, Thegioastraea
sp., Goniopora sp., Porites sp., Hydnophora sp.

Agkale-Tercan yoresinde yeralan bu mercanlar, boyutlar1 birkag metre ile onlarca metre arasinda
degisen, ¢ogunlukla masif ve dalli formlar ile karakterize edilen biyohermler olugtururlar. Yer yer yelpaze
deltalar: ile sinirlanmus bir agik selfte gelisen ve yama resiflerini olusturan mercanlar; su derinligi 50 metreyi
agmayan, tuzlulugu % 34-48 ppm, su sicakliinin ise genel olarak 25-27° C civarinda oldugu yiiksek enerjili
ve berrak bir denizel ortamin varligini belirtmektedir.

ABSTRACT : Marine Miocene sediments exposed at the Askale-Tercan district are characterised with
reefal carbonate rocks comprising rich and diversified coral fauna. Yet no reference have been made to the
occurence of the corals and the coral reefs in the previous geological works/studies carried out in the area
and the adjacent regions, though the corals and corals and coral reefs are of considerable importance in
studies aiming at establishing the Miocene stratigraphy and the depositional environments.

The aim of this study is to describe the distribution, morphology and the faunal content of the corals/
coral reefs of the area and make an attemt to evaluate the paleoecology and the environmental setting of the
Miocene reef growth/development.

The macroscopic and microscopic works on the Agkale-Tercan reefal carbonates/indicate the
occurence of the following hermatypic corals that range Burdigalian to Lover Langhian in age:

Tarbellastraea reussiana (Edw.-Haime), tarbellastraea conoidea (Reuss), Tarbellastraea
egeenburgensis (Kiihn), Favites mimbastensis Chevalier, Plesiastraea desmoulinsi (Edw.
-Haime), Favites neglecta var. Taurinensis Chevalier, Heliastraea oligophyllia Reuss,
Heliastraea oligophyllia var. major Chevalier, Stylophora subreticulata Reuss, Thegioastraea
sp., Goniopora sp., Porites sp., Hydnophora sp.

The Askale-Tercan Miocene corals form bioherms which are mainly composed of massive to branching
forms and varies from a few meters to tents of meters in dimensions. They are interpreted as patch reefs
that developed in a highly saline (%034-48 ppm) shallow water (less than 50 m in depth), high energy open
shelf with water temperatures ranging around 25-27° C.
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KANGAL (SIVAS) CEVRESI YESILSIST FASIYESINDE DEVONIYEN-
KARBONIFER BRAKIYOPODLARI

DEVONIAN - CARBONIFEROUS BRACHIOPODS FROM GREENSCHIST FACIES OF KANGAL
(SIVAS)

Cazibe SAYAR, [.T.U. Maden Fakiiltesi, Ayazaga Kampiisii, STANBUL
Ali Seydi GULTEKIN, [.U. Miihendislik Fakiiltesi, Aveilar Kampiisii, ISTANBUL

OZ: Sivas'n Kangal ilgesi ¢evresinde en yasli temel kayalar yesilsist fasiyesindeki muskovit, klorit, serizit
iceren sist yapil seyller olugturur. Bunlar arasinda yer yer "Kuvarsit" (metakuvarsit) ve siyahimsi-koyu gri
renkli kristalize "Kiregtagt Mercekleri" bulunur. Kangal ¢evresinde genis alanlarda ylizeyleyen bu
seyllere "Kangal Seylleri" veya "Kangal Formasyonu' adi verilmistir. sik kiviimlt ve ince yapraklan-
mali olan Kangal Seylleri'nin taze ylizeyleri agik gri-bej renkli, ayrignus kisimlart sarimsi actk kahve renklidir.
Gorliniir kalinhig1 (temel goriilmez) 1000 m. den fazla olan kangal geylleri iizerinde Jura-Kretase yaslt, yer yer
mermerlegmis dolomitik kristalize kirectaglart uyumsuz olarak bulunmaktadir. Tiim bu normal istif dizisi
lizerinde bindirme ile (allokton) ofiyolit birimi gelmektedir.

Kangal seylleri'nin yukari diizeylerinde bazi fosilli seviyeler gézlenmiy ve olduk¢a zengin bir brakiyo-
pod toplulugunun incelenmesiyle iki degisik yasta fosilli diizeyin varligi belirlenmistir. Davutoglu Koyii'niin 3
km. giineydogusunda Kulluk Tepe'e alinan drneklerde Devoniyen'i belirleyen Schizophoria sp.; Rhipido-
mella sp. ; Megastrophia sp. ; Davidsonia sp. ; Chonetes sp. ; Camarotoechia sp. ; Callipleura Sp.
; Trigorhynchia sp. ; Trifidorostellum sp. ; Atrypa reticularis (LINNE); Atrypa depressa SOBO-
LEV; Athyris sp. ; Mucropspirifer sp. ile Crinoid saplari taninnugtir.

Daha iist diizeylerde Alt Karbonifer yasini gosteren Cyathaxonia cornu MICHELIN (Rugosa Mer-
can) ile brakiyopodlardan Orbiculoidea sp. ; Acanthocrania quadrata (M' COY) ; Rhipidojmella mic-
helini (LEVEILLE) ; Leptagonia analoga (PHILLIPS) ; Schellwienella sp. ; Rhychotetra sp. ;
Lissella sp. , bol miktarda Crinoid sap izleri ve bryozoali ara diizeyde Fenestellid'lerden Fenestella pa-
pillata (M'COY) ; Polypora sp. bulunmustur. Bu seyllerle aratabakali siyahimsi koyu gri renkli kiregtagi
merceklerinde Tournayella; Brunsia; Earlandia gibi foraminiferler goriilmiistiir. Bu bentonik fosil toplu-
luguna gore Kangal Seyllerinin yukar: diizeylerinin Devoniyen'den-ALT Karbonifer'e kadar olan zaman
doneminde ¢okeldigi anlagiimaktadir.

Simdiye kadar Permo-Karbonifer olarak gosterilen bolgenin en yasl birimi olan Kangal Seylleri'nin
agaf1 seviyelerinin daha yagh oldugu muhakkaktir. Bu istif iginde stratigrafik ve paleontolojik aragtirmalar
siirdiirtilmektedir.
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TORID - ANATOLID KUSAGININ TERSIYER BENTIK FORAMINIFER
BIYOSTRATIGRAFISINE BIR YAKLASIM

AN APPROACH TO TERTIARY BENTHIC FORAMINIFERAL BIOSTRATIGRAPHY OF THE
TAURID-ANATOLIDE BELT

Sefer ORCEN MTA Genel Miidiirliigii, Jeoloji Etiidleri Dairesi, ANKARA

OZ: Bu caligmada Anatolid kusaginda yeralan Domanig-Tavsanli, Polatli, Haymana, Ankara-Elmadag,
Cankuri, Tosya-Bayat ydrelerinde yapilmig 7 ve Torid kusaginda yeralan Milas-Oren, Denizli-Kale, Teke
Toroslarl, Yesilova-Acigdl, Cardak-Denizli, Isparta giineyi, Mut- Ermenek, Eregli (Konya) giineyi,
Gazipasa, Bolkardag, Nigde Masifi batisi, Ulukigla, Hatay, Yildizeli-Sivas, Yukart kelkit giineyi, Munzurlar,
Sivas, Malatya kuzeybatsi, Elazig, Keban-Baskil, Mug, Van-Ozalp, Van Golii dogusu ydrelerine ait 27
zaligma degerlendirilerek Tersiyer yaglt ¢okellerin bentik foraminifer biyostratigrafisi yapilan korelasyon ile
irdelenerek ortaya konulmustur.

Torid-Anadolid'lerin Tersiyer bentik foraminiferlerini temel alarak Daniyen-Monsiyen'de Laffiteina
bibensis; Tanesiyen'de Alveolina pilula, Alveolina primaeva, Discocyclina seunesi; Ilerdiyen'de
Nummulites fraasi, Nummulites exilis, Alveolina ellipsiodalis, Alveolina cucimiformis,
Ranikothalia couisensis, Ranikothalia nuttali; Kiiviziyen'de Nummulites burdigalensis,
Nummulites planulatus, Discocyclina cf. douvillei; Alt Liitesiyen'de Nummulites laevigatus,
Nummulites uranensis; Orta Liitesiyen'de Nummulites millecaput, Nummulites gizehensis,
Nummulites pinfoldi; Ust Liitesiyen'de Nummulites beaumonti, Nummulites aturicus,
Nummulites perforatus; Priyaboniyen'de Nummulites fabianii, Chapmanina gassinensis;
Stampiyen'de Nummulites vascus, Nummulites fichteli; Sattiyen'de Lepidocyclina dilatata,
Pararotalia lithothamnica lithothamnica; Akitaniyen'de Miogypsinoides complanatus gecis zonu.
Miogypsinoides complanatus, Miogypsina cf. gunteri; Burdigaliyen'de Miogypsinoides
irregularis, Miogypsina intermedia, Miogypsinoides dehaartii, Borelis curdica; Langiyen'de
Migypsina cf. antillae, Borelis melo; Mesiniyen'de Elphidium crispium advenum bentik foraminifer
biyozonlar1 ayirtlanmigtir.

Ozellikle iri bentik foraminiferlerden Laffiteina, Alveolina, Nummulites, Discocyclina,
Miogypsina, Miogypsinoides, Lepidocyclina cinslerinin gesitli tiirleriyle karakterize edilen
kronostratigrafi birimleri temel alinarak Torid-Anadolid kusaginin Tersiyer jeoloji tarihine aciklik getirilmeye
caligtlnustir.

ABSTRACT : In this study, the 7 areas located in Anatolide belt as Domani¢-Tavsanli, Polatl, Haymana,
Ankara-Elmadag, Cankiri, Tosya-Bayat and in Taurid belt 27 areas belonging to; Milas Oren, Kale-Denizli,
Teke Taurides, Yesilova-Acigol, Cardak-Denizli, southern of Isparta, Mut, Ermenek, south of Eregli
(Konya), Gazipaga, Bolkardag, west of Nigde Massif, Ulukigla, Hatay, Yildizeli-Sivas, south of Upper
Kelkit, Munzur Mountains, Sivas, northeast of Malatya, Elazig, Keban-Baskil Mug, Van-Ozalp, east of Lake
Van have been correlated to establish benthic foraminiferal biostratigraphy of Tertiary aged sediments.

Based on Tertiary benthic foraminiferal of Taurid-Anatolide belts, in Danian-Montian Laffiteina
bibensis; in Thanetian Alveolina pilula, Alveoline primaeva, Discocyclina seunesi; in Ilerdian
Nummulites fraasi, Nummulites exilis, Alveolina ellipsiodalis, Alveolina cucimiformis,
Ranikothalia couisensis, Ranikothalia nuttali; in Cuisian Nummulites burdigalensis,
Nummulites planulatus, Discocyclina cf. douvillei; in Lower Lutetian Nummulites laevigatus,
Nummulites uranensis; in Middle Lutetian Nummulites millecaput, Nummulites gizehensis,
Numimulites pinfoldi; in Upper Lutetian Nummulites beaumonti, Nummulites aturicus,
Nummulites perforatus; in Priabonian Nummulites fabianii, Chapmanina gassinensis; in
Stampian Nummulites vascus, Nummulites fichteli; in Chattian Lepidocyclina dilatata,
Pararotalia lithothamnica Iithothamnica; in Aquitanian Miogypsinoides complanatus,
Miogypsina cf. gunteri; in Burdigalian Miogypsina irregularis, Miogypsina intermedia,
Miogypsinoides dehaartii, Borelis curdica; in Langhian Migypsina cf. antillae, Borelis melo; in
Messinian Elphidium crispium advenum benthic foraminiferal biozones have been identified.

It has been tried to enlighten geological history of the Taurid-Anadolide belt, based on
chronostratigraphical units characterized by especially Laffiteina, Alveolina, Nummulites,
Discocyclina, Miogypsina, Miogypsinoides, Lepidocyclina type-like species.
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ABSTRACT: The shales of greenschist facies which contain muscovite, sericite, chlorite have schistositic
structure. They are interbedded with "Quartzite" and dark-gray "Limestone” lenses. These shales occupied
a large area around Kangal so that named "Kangal Shales” or "Kangal Formation*. The fresh surfaces of
heavily forded and schistozed shales are light-beige coloured but the weathered parts yellow to light-brown
and approximate thickness more than 1000 m. (The basement not seen).

The "Kangal Shales” are uncomformably overlined by dolomitic crystalized "Limestones" of Jurassic-
Cretaceous age which have marble character in some parts. On the top of these successions the allochtho-
nous ophiolitic rocks were tectonicly settled.

The uppermost parts of "Kangal Shales" have yield a rich brachiopod community. Two fossiliferous le-
vels were observed that collected from Kulluktepe, 3 km. SE of Davutoglu village near Kangal.

At the lower fossil beds, some Devonian brachiopods such as Schizophoria sp.; Rhipidomella sp.; Me-
gastrophia sp.; Davidsonia sp.; Chonetes sp.; Camorotoechia sp.; Callipleura sp.; Trigorhynchia sp.; Trifidoros-
tellum sp.; Atrypa reticularis (Linné); Atrypa depressa Soboley; Athyris sp.; Mucrospirifer sp. were identi-
fied.

The higher levels contain the following Lower Carboniferous fossils as Cyathaxonia cuornu Michelin
(Rugosa Coral), brachiopods Orbiculoidea sp.; Acanthocrania quadrata (M'Coy); Rhipidomella michelini
(Léveillé); Leptagonia analoga (Phillips); Schellwienella sp.; Rhynchotetra sp. and Fenestella papillata
(M'Coy); Polypora sp. in bryozoan crinoid interbed and Tournayella; Brunsia, Earlandia in Limestone lenses.

The "Kangal Shales”, the oldest rocks in the region before were suggested Permo-Carboniferous age;
but now these fossils show that the lower parts of Kangal Shales must be older than Devonian. The stratig-
raphic and paleontologic researches are still continuing in the region.
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GOKCEAGAC (KASTAMONU) K/T SINIRININ PLANKTIK
FORAMINIFERLERLE BIYOSTRATIGRAFIK INCELENMESI

THE BIOSTRATIGRAPHY OF THE K/T BOUNDARY OF GOKCEAGAC (KASTAMONU) REGION
WITH PLANCKTONIC FORAMINIFERA

Nuran SARICA Istanbul Universitesi, Miih. Fak., Jeoloji Miih. Bol. Avcilar/ ISTANBUL

OZ: Aragtirma Orta Pontidler Kastamonu-Boyabat yayonii havzasinda yeralan Gokgeagag ( Kastamonu)
yoéresindeki Ust Kretase (Maestrichtiyen)-Paleosen derin denizel katmanlarin igerdigi planktik
Foraminiferlerin incelenmesine yoneliktir. Yorede ayirt edilen planktik foraminifer zonlari Maestrichtiyen'de
Gansserina ganseri, Abathomphalus mayaroensis; Paleosen'de ise Globigerina eugubina (?),
Morozovella pseudobulloides, Morozovella trinidadensis, Morozovella uncinata,
Morozovella angulata, Planorotalites pusilla pusilla, Planorotalites peudomenardii ve
Morozovella velascoensis'tir.

ABSTRACT: The investigation comprises search for planctonic foraminifera in the Upper Cretaceous
(Maastrichtian) - Paleocene deep marine strata of Gokceagac region that is situated in the Kastamonu
Boyabat basin of the Central Pontides. The planktonic foraminiferal zones that were determined in the region
are Gansserina ganseri, Abathomphalus mayaroensis in the Maastrichtian, Globigerina
eugubina (?), Morozovellea pseudobulloides, Morozovella trinidadensis, Morozovella
uncinata, Morozovella angulata, Planorotalites pusilla pusilla, Planorotalites
pseudomenardii and Morozovella velasc ensis in the Paleocene..
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YAZILIKAYA (MIDAS) ANITI CiVARINDA GOZLENEN KAYA BLOK
DEVRILME VE KAYMA MEKANIZMALARI

BLOCK TOPPLING AND BLOCK SLIDING MECHANISM OF A ROCK MASS OBSERVED NEARBY
YAZILIKAYA (MIDAS) MONUMENT

Can AYDAY Anadolu Universitesi, Maden Miihendisligi Bolimii, ESKISEHIR.
R. Mete GOKTAN Anadolu Universitesi, Maden Miihendisligi Béliimii, ESKISEHIR

OZ: Yazilikaya M.O. 600 yillarda Frikler tarafindan yapilmig ve giinlimiize kadar ayakta kalabilmiy sayili
anitlardan biridir. Eskisehir'e yaklagik 75 km uzaklikta olan Yazilikaya Anit sahasi, kayag olarak iki degigik
tiirde tiiften olugmugtur. Tiifler pempe ve bej renkten dolay: kolaylikla ayirt edilebilmektedir. Sahada yapilan
siireksizlik olciimleri sonucunda bolgede etkin siireksizliklerin K10°B ve K84°D oldugu anlagilmistir.
Siireksizliklerin efim agilart dik ve dike ¢ok yakindir.

Yazilikaya Anitt ve Cevresinde yapilan gozlemler sonucunda, bélgede yogun olarak bulunan aya blok-
larinin devrilme veya devrilme-kayma olasihklarinin yiiksek oldugu anlagiimigtir, Yerlesim yeri olan
Yazilikaya Koyiiniin kaya bloklarina oldukga yakin bulunmast burada yasayan insanlart tehdit etmektedir.

Bu ¢aligmada, suhada tehlikeli kaya bloklarinin yerleri saptannus, harita iizerine gecirilmig, bloklarin

yerleri saptanmug, harita iizerine gegirilmiy, bloklarin boyutlar dlgiilmiis, kayma diizlemleri incelemis, labora-
tuvar deneyleri i¢in Ornekler alinmugtir. Ornekler iizerinde deneyler yapilara, kayacin fiziko-mekanik
ozellikleri saptanmigtir. elde edilen tiim bu bilgilerin isiinda, kaya blok devrilme veya devrilme-kayma meka-
nizmasint ortaya ¢ikarmak amaciyla analizler yapilmuigtir. Sonugta, bazi bloklarda kayma-devrilme, bazi blok-
larda ise sadece devrilme mekanizmasinm etkin oldugu anlagilmigtir,
ABSTRACT: Yazikaya (Midas) monument, dated B.C., is one of the few Phrygian facede monuments
which is fairlyl well preserved up to date. Yazilikaya region, which is about 75 km far from Eskigehir, is con-
sisted of two different types of tuffs. Tuffs can easily be identified due to their pinkish and white colors. Ba-
sing on the discontinuity analyses in this region, it is established that the major discontinuities are N10°W
and N84°L. The dip of these discontinuities are either steep or nearly steep.

The results of the site investigations conducted in this region has revealed that rock blocks, which are
densely scattered in the region, have a high probability of toppling or sliding and toppling. The people living in
Yazilikaya village, which is very closely located to this region are under the threat of these rock blocks.

In this study, the location of such rock blocks were determined and mapped. Also, their dimensions
were measured, sliding planes were analysed and samples were taken to be tested in the laboratory. Physi-
co-mechanical properties of the samples were determired by laboratory tests. Under the light of all the
gathered data, analyses were made in order to determine the possible block toppling or sliding mechanisms.
Finally, it was concluded that while some blocks have a potential of sliding and toppling mechanism, the ot-
hers have only a toppling type mechanism.
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MUHENDISLIK JEOLOJISI OTURUMU - II-

GRANITIK KAYACLARDA KAYA KUTLESI BASINGC DIRENCI-KAYA
KUTLESI NITELIiGI ILiSKisSI

THE RELATIONSHIP BETWEEN UNCONFINED COMPRESSIVE STRENGHT OF ROCK MASS AND
ROCK MASS QUALITY IN GRANITIC ROCKS

Fikri BULUT KTU Miih. Mim. Fak. Jeoloji Miih. B6l. , TRABZON
Suat BOYNUKALIN KTU Miih, Mim. Fak. Jeoloji Miih. Bél., TRABZON
Fikret TARHAN KTU Miih. Mim. Fak. Jeoloji Miih, Bél. , TRABZON

0OZ: Miihendislik yapilarinin projelendirilmesinde temeli olugturan kayanin basing direncinin bilinmesi
gerekmektedir. Kayalarin basing direngleri laboratuvar ve arazi (in situ) deneyleri ile belirlenmektedir.
Ancak, laboratuvar ve arazide bulunan sonuglarin birbirlerinden farkli oldugu da bilinmektedir. Teorik olarak,
gerek laboratuvar gerekse arazi deneyleriyle bulunan basing direngleri kaya kiitlesinin gercek basing direncini
yansitmamaktadir.

Hoek ve Brown, son yillarda yaptiklari ¢aligmalarda, laboratuvarda bulunan deney sonuclan ile
araziden saglanan jeomekanik veriler yardimiyla kaya kiitlesinin cekme ve tek eksenli basing direngleri ile
kayma direnci parametrelerinin hesaplanabilecegini gostermislerdir.

Bu aragtirmada Artvin, Caykara (Trabzon) ve Dereli (Giresun) yorelerindeki granitik kayaclarda,
kaya kiitlesine ait basing direnci degerleri yukarida belirtilen kriter yardimiyla hesaplanmis ve kaya kiitlesi
basing direnci (o bkaya)- Kaya Kiitlesi Niteligi (Q) arasinda her hangi bir iligkinin olup olmadig:
aragtinlmistir. Yapilan Regresyon Analizi sonucunda o bkaya ile Q arasinad lineer artan bir iligkinin varlig:
ortaya konmustur.

ABSTRACT: In this paper, first, unconfined compresive strength of rock mass ( o cmass) of granitic rocks
exposed in Artvin, Caykara (Trabzon) and Dereli (Giresun) regions have been determined by using
Hoek-Brown failure criterion and than it has been investigated weather there is a relationship between the

unconfined compressive strenth ( o cmass) and rock mass quality (Q) or not. The result of regression
analysis have shown that there is a increasing linear relation between o cmass and Q.
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COGRAFI BILGI SISTEMLERI (CBS) ILE MUHENDISLIK JEOLOJiSi
HARITALARININ HAZIRLANMASI

PREPARATION OF ENGINEERING GEOLOGICAL MAPS BY USING GEOGRAPHIC
INFORMATION SYSTEMS

Can AYDAY Anadolu Universitesi, Miih. Mim. Fak.. Maden Miih. B&l. ESKISEHIR
Resat ULUSAY Maden Tetkik ve Arama Genel Miidiirliigii, ANKARA

OZ: Miihendislik jeolojisi haritalart, jeolojik ortam ile insan iligkilerini en iyi sekilde birlegtirebilen, arazi kul-
lamm ve tasarim konularinda calisan Kigilere jeoteknik bilgileri sayisal olarak aktaran haritalar olarak
tanumlanabilir. Miihendislik jeolojisi haritalarinda kullanilan nitelikler: kaya-toprak ozellikleri, hidrojeolojik
durum, jemorfolojik durum ve jeodinamik olaylardir (Com. on the Eng. Geological Maps of the IAEG, 1976).

Diinya iizerinde, 1920 yiindan giiniimiize kadar, yerlesim yerlerinde kirsal kesimlere gore niifusun 10
kat fazla artmasi, insanoglunu yerlesim alanlarinda daha ayrmtilt caligmaya itmigtir. Son yillarda yerlegim
yerlerinde niifusun artmasi ile ¢erve kirlilginin iligkili oldugu anlagilmustir. Tiim bu nedenlerle, yerlegim yerle-
rine yapilacak arazi kullamm ve tasarnimlariin miihendislik Jeolojisi haritalarindan faydalanarak yaptlmasi
gergegini ortaya koymustur.

Miihendislik jeoloji haritalarinin amag, kapsam ve olgege gore simiflandirildgr bilinmektedir. Bu harita-
larin sayisal veriler igermesi, miihendislik jeolojisi haritalarini normal Jeoloji haritalarindan aywran en énemli
ozelliktir. Bu tiir haritalarin, normal jeolojik 6zelliklere ek olarak, tasarim igin gerekli sayisal veriler icermesi,
haritalarin kapsamini genisletmektedir. Tiim verilerin harita iizerinde olmast, uzman Kisilerin bile kolay an-
layamayacaklart karmagik haritalart ortaya ¢ikarmaktadir. Bu tiir karmagiga son vermek ve miihendislik jeo-
lojisi haritalarint sadelestirmek, kolayca anlagilabilecek bir duruma getirmek Cografi Bilgi sistemleri (CBS)
ile gergeklegebilecektir. Giiniimiizde insanligin hizmetindeki en biiyiik yardimeisi olan bilgisayar teknolojisi,
CBS in giiciinii arttumgtir.

CBS, cografi verilerin bilgisayar donanimlar ile belirlj amaglar igin toplanmasi, depolanmasi,
glincellegtirilimesi, analiz edilmesi ve goriintii geklinde bilgilere doniistiirilmesi iglemine denir. CBS, ayni za-
manda cografi bir unsura sahip olan veri tabanlarinin sorgulanmasina olanak saglamaktadir,

Bu caligmada, Ankara kenti Kuzey-Orta Bolgesinin daha énce hazirlanan miithendislik jeolojisi haritas:
(Ulusay, 1975), CBS yardimi ile yeniden diizenlenmigtir. Ornek alinan yerler ve deney sonuglari sayisal veri-
lere doniigtiiriilmiigtiir. CBS in sorgulama yetenegi kullantlarak degisik amaglara yonelik haritalar elde edil-
migtir.

ABSTRACT: Engineering geological maps can be defined as the maps which combine the relationships
between geological environment and human beings,, thus provide quantitative geotechnical data to those
dealing with land-use and design projects. Feature attributes used in enginieering geological maps are rock-
soil properties, hydrogeological conditions, geomorphological conditions and geodynamic behaviors (Com. on
the Eng. Geological Maps of the IAEG, 1976).

Since 1920'si the rapid increase of the world population, especially in urban areas, has forced human
beings to undertake more detailed studies in such areas. It is now known that, environmental pollution is clo-
sely related with the increase in populations. These facts necessiates the use of engineering geological maps
for the planning and design of land-use in urban areas.

Engineneering geological maps can be classified according to their purpose, content and scales. The
most important feature of these maps is that they present quantitative data unlike conventional geological
maps. In addition to quantitative data, they have conventional geological information all which widen their ca-
pabilities. When vast numbers of data are plotted on maps, the evaluation of such complex data can be a
hard job even for experts. To avoid this complexity and simplify such engineering geological maps so as to fa-
cilitate easy evaluation, Geographic Information Systems (GIS) may be used

A GIS is a process of collectiong, storing, updation, analyzing and displaying geographical data. These
computer based systems also facilitate the interrogation of databases that have a geographical component,

In this study, an engineering geological map of Ankara (North-Center) region, which was previously
prepared (Ulusay, 1975), has been re-arranged by using GIS. Locations of the sampling points and test re-
sults have been converted into numerical data. By using interrogation capability of GIS, different maps for dif-
ferent purposes have been obtained.
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HiDROTERMAL ALTERASYON ALANLARININ LANDSAT THEMATIC
MAPPER GORUNTULERINI KULLANARAK AYRIMLANMASI

DISCRIMINATION OF HYDROTHERMALLY ALTERED AREAS BY USING LANDSAT THEMATIC
MAPPER IMAGES

Siileyman S. NALBANT  Istanbul Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendislifi Bolimii,
Avcilar, ISTANBUL

OZ: Degerli metalik minerallerin aranmasinda Landsat thematic Mapper (TM) uydu verileri arama jeologlan
icin degerli bir yontem olarak ortaya ¢tkmugtir. Hidrotermal alanlar bu tiir minerallerin bulunmasinda bir ipucu
olmasindan bu ¢aligmada hidrotermal aktiviteye bagh olarak olugan altere alanlarn ve ilgili bolgesel jeolojik
birimlerin haritalanmasinda iki yéntemin beraberce nasil kullantlabilecekleri tartigilmigtir. Oran bant kompo-
site ile tercihedilmis anabilegen (TAB) teknikleri hidrotermal alterasyon sonucu olugan iiriinlerin spectral ka-
rekteristiklerini ayirabilme kabiliyetlerinden dolay: se¢ilmiglerdir. TM oran bantlart 3/1, 4/3 ve 5/7 nin oran
komposite goriintiisii (swrastyla kirmuzi, yesil ve mavi renklendirilerek) Tersiyer volkanitler icerisindeki altere
alanlarin ayrimlanmasinda basartyla kullanilmugtir. TB tekniginin sonuglari da diger sonuglart destekleyerek
oranlama yontemindeki bazi glipheli alanlar tizerindeki giipheleri kaldirmugtir. Hidrotermal altere alanlar arazi
ve laboratuvar dlgiimleriyle ¢ek edilmigtir.

ABSTRACT : Landsat Thematic Mapper (TM) data provide exploration geologist a valuable tool to seek
out precious metal deposits. This presentation represents an integration of two techniques to discriminate
hydrothermally altered areas and associated regional lithologies in Korucu-Dugla, Balikesir area. Band ratio
composite and selected principal component analysis (SPC) were chosen because of their ability to discrimi-
nate the spectral characteristics of the products of hydrothermal alteration. Ratio composite of TM ratio ima-
ges 3/1, 4/3 and 5/7 (encoded red, green, blue colors respectively) separated hydrothermally altered areas
within Tertiary volcanics which cover the southeast section of the range. The resultst of SPC technique also
supported band rationing results and gave a clear picture of some ambiguous areas in terms of alteration.
Hydrothermally altered areas were verified by field checking and laboratory measurements on collected
samples.
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MERMER ISLETMECILIGINDE IDEAL OCAK YERININ SAPTANMASIN-
DA DIKKATE ALINACAK HUSUSLAR

WHAT HAD TO BE DONE TO DETERMINE THE IDEAL QUARRY LOCATION FOR MARBLE PRO-
DUCTION

Deniz Iskender ONENGC STFA - Temel Tag ve Madencilik A.$. Kaman - KIRSEHIR

OZ: Mermer igletmeciliginde ocak yeri belirlenirken iki husus dnemli yer tutar,
A) Ocak agilmadan 6nceki galigmalar,
B) Ayna agim faaliyetleridir.
A) Ocuk agilmadan 6nceki ¢aligmalar :
Isletmesi yapilacak sahadaki 6n etiit ¢aligmalanidir. Yapilmasi gereken faaliyetler sunlardir.
1) Sahanin jeolojik, tektonik, tane ve renk haritalarinin yapilmas,
2) Blok verme durumunun belirlenmesi, :
3) Dayanum testlerinin yapilmasi ve su emme ozelliginin saptanmast,
4) Sahanin yol, su, elektrik, orman, kadastro ve turizm yoniiyle kontrolii,
5) Saha tegvik bolgesine giriyormu?
6) Kurulacak olan fabrikaya uzakhig,
7) Gerekirse sondaj planlanmasi.
B) Ayna agim faaliyetleri;
1) Tabakalama ve dislokasyonlara gére ayna yerinin acilmast,
2) Zirveden baglanilmast, s
3) Patlayici olarak dinamitin kullanilmamasi,
4) Ocak yollannin, ving, stok, yiikleme yerlerinin belirlenmesi,
5) Pasa yerinin saptanmas,
6) Arenalagmaya dikkat edilmesi ve tiiriiniin saptanmas,
7) Aynadan cikartilacak biiyiik boyutlu bloklarmn ézellikle dikdortgen pirizmasi seklinde olmasi,
8) Cikan bloklarda renk ve ¢atlak seleksiyonunun yapilmast, kesim yerinin konulmas,
9) Uygun ig makinalarinin segimi,
10) Bloklarin katrak ve ST ebatlarina uygun olarak ocakta kesilmesi.

ABSTRACT" There are two important points to determine the correct area for quarry location in marble pro-
duction. '

A- The studies before quarry production,

B- The work during the production.

A - The geological, tectonic, grain and colour map of the area must be drew.

A 2- The appreciation of the block situation.

A 3- The analization of the compression tests and water absorbtion.

A 4- The appreciation of the production area about road conditions, water, electricity, forestry, tourism
and land surveying,

A 5- The appreciation of the area about govermental encouragement.

A 6- The distance between the quarry and the factory must be appreciated.

A 7- The appreciation of the drilling necessarity must be done.

- The planning of the work during the quarry production according to bed structure and dislocation.
- To start the production from the summit.

- Make safe that; no use dynamite for blasting.

- To identifly quarry roads, the location of crane, stock and loading area.

- To determine the marble remaining area.

- To notify the arena and kind.

7- To make sure that all produced blocks must be big in volume and prismatic.

8- The appreciation of colour, fracture and cutting surface must be done.

0-
1
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The selection of the production machines must be done correctly.
0- To cut the blocks at quarry according to gang saw and ST dimensions.
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PALEOZOYIK KAYADA YAMAC DURAYLILIGI ARASTIRMASI

SLOPE STABILITY ANALYSIS AT THE PALEOZOIC FORMATION

Ahmet ERCAN ITU Maden Fakiiltesi Jeofizik Miih. Boliimii, Ayazaga - [STANBUL
Erkin NASUF iTU Maden Fakiiltesi Maden Miih. Boliimii, Ayazaga - ISTANBUL

OZ: Yamag durayhilig inceleme ¢aligmalari Istanbul, Sariyer, Uyum Sitesi alaninda z = 189 - 192 kodundaki
B5-B8 ile z = 170 m. kodundaki B9-B12 evleri arasindaki ortalama H = 20-22 m. yiiksekliginde, a = 58°
egimli kaya yamagta sirdiiriilmiistiir. Duraysizlik yapisal basingla kivrilmus, kirilmig ve ezilerek dayanimini
yitirmig yukarida B6-B7 ile agagida B11-B12 evleri arasinda 1200 m? lik alanda olugmustur. Senklinal,
bolimii ucu asagiya bakan bir huni bigiminde olup, tst agiz genisligi 52 m, kenar egimleri kuzeyde 45-60°
giineye, giineyde 70-75° kuzeye olup, yeralti sularini toplayici niteliktedir.

Yérede kazi dncesinde dzgiin yiizey egimi 31°, dogrultusu K10°D, kayanin igsel siirtiinmesine gore Gy
giivenlik katsayis1 1.08 dir. Kazi ile yukarida yamag 39-47° egim, agag1 yamag 32-41° aras1 egim verilmistir.
Kazi sonrasi yukar1 yamacin Gy giivenlik sayis1 0.75 - 1.03'e ya, asagisininki 0.6-0.8 'ya diisiiriilmiistiir.
Kayma ile yukari yamag 9° daha diklesmig, egimi yukarida 41-46° agagida 60° ye varan degerlere ulagarak
11-15° daha dikleserek giivenlik katsayis1 0.37'e dek diigmiistiir ve bugiin i¢inde duraysizdir. Duraylilik igin
kritik ag1 32° dir.

Caligma alaninda egemen birim, Trakya formasyonunun kumtasi ve seylleri ile bunlardan tiiremis
kirtntili Pliyosen ortii birimidir. Egemen ¢atlak dogrultularin ayni yapisal basing altinda olugtugunu gosterir.
Antiklinal ve senklinaller disinda, katman egimleri 30-45 KB'ya egimli olup, KD, GD'ya egimli yiizey egimine
terstir.

Jeofizik bilgiler, yaklagik huni ekseninden gegen ve yeraltisuyu toplama eksenini belirten B7 ile B10-
B11 arasindan gegen bir bozusma kugagini isaret etmektedir. Bu eksen tam kayma ve senklinal eksenine
denk gelmektedir. Bu eksen boyunca yeraltisuyu hidrolik egimi 27-34°, derinligi B7 evi altinda 22/14 metre
yamag ortasinda 15/10 metre, B10-B11 arasinda 0.5-1 metredir. Bu kesimde bozugma kusagi ya da du-
raysizlagabilir kaya kalinli1 ortalama 25 metre (13-34 m.) dir.

Kaya mekanigi deneylerinden, gri kumtagimin ve seylin mekanik dzellikleri, sirasina gore tek eksenli
basing 340/750 kg/em?, gekme dayanimi 30/75 kg/cm?, tas igsel siirtiinme agis1 55/125 kg/cm?, kaya kohezyo-

nu 30/75 kg/cm?, tag icsel siirtiinme agis1 55/55°, kaya igsel siirtiinme agis1 33/33° bulunmustur,
Streonet sonucuna gore yamag egim ve dogrultusu K68°B'ye 56GB, catlaklar i¢in K74°B ve 36GB dur.

ABSTRACT: Slope stabilty studies have been conducted in Istabul Sariyer, uyum Cites (An urban area) in
the slopewith 58° and 20-22 m average bench hegiht between the B5-B8 houses at the level of z= 189-192
and B9-B12 houses at the level of z= 170,

Unstability occurred in the area, folded, fractured and lost its strength by compresion, beween the hou-
ses B6-D7 at the top and D11-B12 at the bottom covering approximately 1200 m?2 area.

Synclinal sectionwas wedge shaped with 52 m wide at the top and side slopes of which 45-60° south
at north, 70-75 °south at north and showing underground water co lecting property. In the region prior to ex-
cavation slope and the direction of original topography 31° and N10E respectively. According to internal fric-
tion angle of the rock formations the safety factor in the region is 1.08 Atter the excavation the region was
dipped 39-47° at the top and 32-41° at the bottom and the safety factor of the top slope decreased to 0.74 -
1.03 and 0.6-0,8 at the bottom. After the slope fallure occurred in the area the top of the slope increasing 9°
more vertical and then became 41-46° te bottom of the slope increasing 11-15° more vertical and then beca-
me 60° and the safety factor decreased down to 0.37 which is being ur stabe at present. The critical angle for
unstability is 32°. The main geological formations in the region are sandstone and shale with granulated Plio-
cene overburden unit originated from them. Dominant joint directions showed that they occurred under the

same technical pressure.

A part from anticlinal and synclinal the slope of the beddings is 30-45° NW Being opposite to one
slope in NE and SE directions.

Geophsical data shows a deformation zone which passes through the wedge axis between the houses
B7 and B10-B11 indicationg the ground water collection axis. This axis co responds with the total failure axis
and also the synclinal axis. Along this axis hydraulic slope of the underground water was 27-34°, the depth
was 22/11 m bolov the house B7 and 15/10 m at the mid slope 05-1 m between the houses E 10-B11. in this
area deformation zone or aproximate unstabilized zone rock thinkness is 25 m.

From the rock mechanics laboratory measurements the mechanical properties of gray sandstone and
shale are; uniaxial compressi ve strengths 340/750 kg/cm?, enstile strengths 30/75 kg/cm?,, sample rock co-
hesions 30/75 kg/cm2,, rock mass intermal fricion angio 55/55°, sample rock internal friotion anglos 33/33°
respectively. Storeonet results showed that the main dips and directions of the siopes are N68W and 56SW,
and the main dips and directions of the joints are N74W and 36SW in the area.
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GRANIT BLOKLARINDAKI DISLOKASYONLAR VE UYGUN KESIMI

DISLOCATIONS OF GRANITE BLOCKS AND CORRECT CUTTING

Deniz Iskender ONENC STFA - Temel Tag ve Madencilik A.S. Kaman - KIRSEHIR

OZ: Barenadag (Kirgehir-Kaman) Pliitonu, Kaman Grup ile iistiindeki birimleri kesip yiizeylenmigtir. Paleo-
sen yaslt olan pliiton monzonit, kuvars monzonit, monzodiyorit ve granodiyorit gegiglerini gosterir. Barena-
dag pliitonunda verev, enine, boyuna ve soguma gatlaklari ile yariklart gelismigtir. Verev catlaklar, enine ve
boyuna gatlaklart katediyor. Enine ¢atlaklarda, boyuna catlaklari kesmektedir. Soguma catlaklar ile boyuna
eklem sistemleri kapanan tiirdedir.

Eklemler ayna agiminda ve blok kesiminde dnemli bir yer tutar. Kesimler catlaklara gére dizayn edilir.

Ocuk ve fabrikada blok kesiminde dikkat edilmesi gereken hususlar sunlardir :

Ocakta;

a) Verev ve enine yariklar yoniinde blok alinmaya cabgilir,

b) Blokta cikabilecek verev ¢atlak ocakta birakilmalidir, Isteme gore fabrikaya kesim yonii ve kesim
makina cinsi yazilarak yollanmalidir.

¢) Enine gatlaklarda kesim yonii verilmelidir.

d) Boyuna catlaklar ile soguma gatlaklar kapanan tiirde ¢atlaklar oldugundan kesim yénii yazilarak
yollanabilir,

Fabrikada;

a) Enine gatlakli bloklar, ¢atlagin blok igindeki yerine veya blok uzun kenarina gére katrak veya ST ke-
silebilir.

b) Boyuna ve soguma gatlakli bloklar ST veya katrakta kesim yOniine paralel oturtularak kesilebilinir,

. ¢) Blok kenarina rastlayan enine, boyuna ve soguma catlaklari kapakta birakilmak kaydiyla kesilebili-

nir,

d) Az verev catlakli bloklar ST'de kesilebilinir (yatay kesmede gizetlenmelidir).

e) Verev catlakli bloklar ST'de dikey ve yatay kesmelerde gozetlenmelidir.

Gatlak seleksiyonlart ocakta baglar fabrikada ise polisaj hatti 6ncesi yapilir. Polisaj hatti sonrasinda
levha veya fayanslarda ¢atlak olmamalidir,

ABSTRACT : Barenadag pluton cuts Kaman's group and the other old rock units. Pluton which is in paleo-
gene age shows the passages of monzoit, monzodiyorite and granodyorite,

Cooling fractures and cracks were developed at Barenadag plutone in 3 ways.

The fractures which developed in the plutone crosses each other. Also, cooling cracks are developed.
Determination of fracturesis very important during the block cutting.

The important points during the block cutting in quarry and factory are as follows;

QUARRY ;

a- Blocks must be produced according the fracture direction.

b- If the fractures in the block cuts each other, they must not sent to factory.

c- If there is a single fracture in the block, the cutting direction must be informed to factory.

FACTORY

a- If the fractures are parallel to lineation, cutting direction must be also paralell to this direction.
b- If the fractures are vertical to lineation in a block, this block can be cut at ST.

¢c- The determination of fractures begins at quarry and finishes at polish section.
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ATATURK BARAJ YERI JEOLOJIiSI VE YENI BULGULAR

THE GEOLOGY OF THE ATATURK DAM SITE AND NEW DATA
ibrahim KOCABAS DSI Jeotek. Hiz. ve YAS Dai. Bsk, ANKARA

OZ: Atatiirk Baraj yeri gevre jeolojisi bagta K. Erguvanli (1964), N. Atakan (1975-1983) olmak iizere ¢ok
sayida aragtirmaci tarafindan galisilmig ve jeolojik istif ortaya ¢ikarilmigtir. Bu ¢aligmalara gore baraj
yerindeki istif alttan iistte dogru soyledir: Dolomitik kirectasi, plaketli kiregtagi, marn, Dutluca kiregtasi,
Pliyosen ¢okelleri ve aliivyon.

Ingaat sirasinda da jeolojik aragtirmalar devam etmis; enjeksiyon kuyularindan, piyezometre
kuyularindan ve Yaslica tiinel giizergahi aragtirma sondajlarindan yararlamlmig ayrica, Bozova fayim
aragtirmak amaciyla sondajlar agtinlmgtir.

Bu caligmalar sonucunda Bozova fayimin yagi, atim ve giizergahi tespit edilmistir. Erken Pliyosen
yash Bozova fayt 70 km uzunlugunda, 1200 m diisey atimli (Karababa Dagi'nda), 2500 m dogrultu atim1 olan
bir faydir.

Bozova fayi, gegirimsiz Paleosen marnlarimi diigiiriip gecirimli plaketli kiregtas: ile karsi karsiya
getirdigi igin sol sahilde dogal bariyer olusturmusgtur.

Bu ¢alismada ingaat sirasinda yapilan arastirmalar sonucunda elde edilen yeni bulgular, &zellikle
Bozova fay1 ve Atatiirk barajina etkisi anlatilacaktir.

ABSTRACT: The geology of Atatiirk Dam site and its environment had been investigated by a lot of
geologist, firstly K. Erguvanli at 1964, N. Atakan at between (1975-1983)... etc. And as a result, the
geological units had been found out. According to these investigations, geological sequence of the dam sit
are, from bottom to top, dolomitic limestone, liminated limestone, marl, Dutluca limestone, Pliocene
sediments and alluvium.

The geological investigations had been kept on during the construction of dam: The data had been
taken from injection and piezometer boreholes and also from the boreholes drilled for the investigation
purpose of Yaslica Tunnel route. Besides, a lot of boreholes had been drilled to look into Bozova Fault.

As a results of these investigations, the age, the route and the amount of displacemenat of Bozova
Fault had been determined. The Fault which has 1200 m trow and 2500 m heave is a strike slip fault in early
Pliocene age, and its length is 70 km. ’ ,

Impermeable marl in paleocene age had been faced with permeable laminated limestone by Bozova
Fault. Because of this, there had been creted natural barier at the left bank.

In here, the now data found out as a result of the investigation during the consturction, especially
Bozova Fault and influence of this fault to Atatiirk Dam will be explained.
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