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ISTANBUL BOGAZI Gruniil

ISTANBUL BOGAZI CEVRESININ JEOLOJIK ANACIZGILERI

OUTLINE GEOLOGY OF THE SURROUNDINGS OF BOSPHORUS, ISTANBUL

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

OZ: Istanbul Bogaz1 gevresindeki kayalar, yaglidan gence, izleyen sekilde siniflanabilir: Ordovisiyen karasal fel-
dispatik kumtaslari, iliskin ¢amurkayalari ve ¢akiltaslar, 13 denizel kuvars kumtagi-litik kumtagi- seyl birligi;
Siliiriyen-Jediniyen yama resifi birligi ve bu ¢ati iginde kuvarso-feldispatik kumtaglari; Sijeniyen-Emsiyen sa-
hanlik tipi camurkayalari, litik kumtast ve kirectaslari: Eifeliyen-Fameniyen var: pelajik yumrulu kiregtaslar: ve
lidit; Turnesiyen lidit, Vizeen tiirbiditik kumtasi-seyl, yersel dokiinti akmas: cakiltaslar ve sig sahaniik
kiregtaglari; olasilikli Namuriyen tiirbidit kumtagi-seyl,, silisli seyl; Skitiyen karasal kirmuzt kininulilari; Ani-
siyen-Ladiniyen platform karbonatlari; Ladiniyen ammonitico rosso tipi kiregtaslari; Karniyen Halobial seylleri;
Erken Kretase kiregtagi ¢akill ¢akiltagt ve camurkayalart; Geg Kretase mafik volkanik kayalar1, camurkayalan ve
sahanhk kiregtaslari; Orta Miyosen lagiiner kumlari, camurkayalari, Mactrali kirectaglar ve yersel linyit; Pliyo-
sen kum ve ¢akil oluguklari; sondajlarla taninabilen yaklagik 7000 yil dncesine ait denizel camurkayalari.

Siluriyen-Namuriyen kayalari Ordovisiyen iizerinde transgressif agmal bir istif olugturur. Yaklagik K
gidigli, Bityiikada'da burun seklinde biten bir Ordovisiyen yapisal yiikseltisinin (Kocaeli Yiikseltisi) her iki
yamindaki ¢okiintiilerde (Bogaz ve Gebze Cokiintiileri) Siliiriyen-Namuriyen siiresince kalin bir tortul (yaklagik 3
km) birikmigtir. Paleozoyik, Triyas ve Alt Kretase bir yapisal-stratigrafik biitiinliik gosterir; Kretase ortasmda
(Kuzey Anadolu Fayinin atasi olan) bir bindirme fay: ilc Bat Anadolu Orta Triyas-Alt Kretase yapisal-stratigrafik
topluluguna eklenmistir. Istanbul Paleozoyik-Alt Kretase istifi Erken Tersiyerde kuzeye taginarak Ust Kretase
tizerine bindirmistir. Bindirmeyi izleyerek birérnek dagilim gosteren KD, KB ve K gidisl diisey faylar aginmustir.
K gidigli fay ve kivrimlar bir boliimiiyle Kaledoniyen yapmin yansimasidir. KD- KB ve K gidigli faylar bolgenin
ve Ozellikle Bogaz'in morfolojik evrimini Geg Tersiyerden giiniimiize kadar denetlemistir.

ABSTRACT: Paleozoic of Istanbul consists of Ordovician continental red beds of feldspathic sandstoncs and
related mudrocks and conglomerates, shallow marine quartz sandsone-lithic sandstone-shale association; Silurian-
Gedinnian patch reef association with quartzo-feldspathic sandstones; Sigenian-Emsian shelf-type mudrocks, lit-
hic sandstones, limestones; Eifelian-Famennian semi-pelagic nodular limestones, lydite; Tournaisian lydite; Vis-
sean turbiditic sandstone-shale, debris-flow deposits and minor inner shelf limestones; probable Namurian turbidi-
tic sandstone-shale; Scythian red beds; Anisian-Ladinian phatform-type carbonates; Ladinian ammonitico rosso-
type nodular limestone; Carnian Halobia-Shale; Early Cretaceous limestone pebble conglomerate and mudrocks;
Middle Miocene lagoonal sands, mudrocks, Mactra-limestones and minor lignite; Pliocene sand and pebble depo-
sits; and, subsurface Holocene marine mudrocks.

Silurian-Namurian rocks represent an onlap sequence on the Ordovician strata. A nearly 3 km thick Sliurian-
Namurian sedimentary pile has been deposited in the structural depressions (Bosphorus and Gebze depressions)
bounding an Ordovician structural high (Kocaeli uplift) which extends nearly in N-S strike and terminates around
Biiyiikada. The Paleozoic-Triassic-Lower Cretaceous rocks for a structural-stratigraphic entity which was attached
to the Middle-Triassic-Lower Cretaceous terrane of western Anatolia through the ancestral North Anatolian fault
in overthrust sense during the mid-Cretaceous time. The Istanbul Paleozoic-Lower Cretaceous was thrust nort-
hward onto the Upper Creceous in the Early Tretiary time. Subsequent to thrusting NE, NW and N-trending ver-
tical faults developed with a uniform distribution in the region. The N-trending set of faults was also contributed
by the Caledonian structural grain.
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ISTANBUL BOGAZI GUNEYiI VE HALIC DIiP COKELLERININ (HOLOSEN)
FORAMINIFER TOPLULUGU VE COKELME ORTAMININ EKOLOJIK OZELLIKLERI

THE FORAMINIFERAL ASSEMBLAGE AND ECOLOGICAL PROPERTIES OF THE DEPOSITIONAL
ENVIRONMENT OF THE SOUTHERN BOSPHORUS AND GOLDEN HORN (ISTANBUL) BOTTOM
SEDIMENTS (HOLOCENE)

Engin MERIC ITU, Maden Fakiiltesi, Jeoloji Miih. B&l., Maslak, ISTANBUL
Mehmet SAKINC ITU, Maden Fakiiltesi, Jeoloji Miih. B6l., Maslak, ISTANBUL

OZ: Bilindigi gibi Akdeniz, Canakkale Bogazi-Marmara Denizi-Istanbul Bogaz1 yolu ile Karadenizle
baglantilidir. Farkli ortamsal kosullarin egemen oldugu her iki denizin ekolojik baglantilarinin ne zaman ve
nerede gerceklestigi, Hali¢ (Unkapani-Azapkapi; Emindnii-karaky) ve Istanbul Bogazi (Sarayburnu-Uskiidar)
giineyinde yapilan bir dizi sondaj ile kesilen ve yast ESR (Elektron Spin Rezonans) yontemiyle 7.400-5.700
b.P. y1l olarak belirlenen ¢okellerin paleontolojik degerlendirilmesi ile agikliga kavugmustur.

Her iki bolgede de Paleozoyik (Karbonifer) temel iizerinde uyumsuz olarak yeralan geng ¢okeller, Halic'te
ortalama 35-56 m, Bogaz'da; Sarayburnu kesiminde 20-38 m., Kazkulesi-Uskiidar'da 7.40-24 m. dir. Her iki
kesim arasimnda yeralan TB-112, TB-113, TB-103 ve TB-117 sondajlarinda temel kayaya ulasilmamugtir.

Hali¢ ve bogaz c¢okelleri foraminiferlerin ¢esitli cins ve tiirlerini icerir. Bu toplulugun yani sira, faunada
pelacypoda, gastropada, ostracoda, bryozoa, nannoplankton, spor-pollen'lere ait formlar yaygin olarak bulunur.

Hali¢ ¢okelleri dort farkli diizeyden olusur. Istif, temelin iizerinde fluviatil ¢akil iceren diizeyler ile baglar.
Bunun i¢indeki kumlu kil merceklerinde, acisu ortamini belirleyen Ammonia beccarii (Linng), Elphidium
crispum (Linng), Astrononion sidebottomi Cushman-Edwards, Aubignyniana perlucida (Heron-Allen-Earland)
gibi formlarin denizel ortami simgeleyen Textularia aglutinans d'Orbigny, Quinqueloculina colomi le Calvez,
Pyrgo elengate (d'Orbigny), P. williamsoni (Silvestri) ile birlikte bulunmas: yoreyi denizin ilk kez 7.400 yil
Once etkiledigini gostermektedir. Bu diizeyin iizerindeki jipsli koyu renkli ¢amurlar i¢inde, Textularia aglutinans
d'Orbigny, Quinqueloculine colomi le Calves, Pyrgo williamsoni (Silvestri), Bulimina marginata d'Orbingy ve
Rectuvigerina phlegri le Calvez gibi denizel formlarin yayginlagmasinin aksine aci su formlarindaki azalma,
Akdenizin daha tuzlu sularinin yorede etkin olmaya bagladiginin kanitlaridir.

Ugiincii diizey icinde yeralan camurlu diizeylerde Textularia alborcnensis (Colom), Pyrgo elongata
(d'Orbigny), Triloculina adriatica le Calvez, Amphycorina scalaris (Batsch), Lagena interrupta Williamson,
Guttulina communis d'Orbighy, Bulumina aculeata d'Orbigny, Rosalina bradyi (Cushman), Cibicides lobatulus
(Walker-Jacob) ve Planorbulina mediterranensis d'Orbigny gibi Akdeniz formlarinin yogun olmas, tuzlu sularm
biitiinityle bolgeyi etkiledigini agiklamaktadir.

Dérdiincii diizeyde ise, komiir kirintil, gri-siyah ¢amurlarda ayn1 toplulugun daha az sayidaki fertlerinden
olusan fauna yer alir.

Sarayburnu-Uskiidar kesiminde Holosen yasl1 istif tabanda camurlu, kumlu ve ¢akilli diizeyler ile baglar.
Fosil igermeyen bu diizeylerin iizerinde ince kum ve kaba ¢akilli kumlardan olusan mercekler bol olarak mollusk
kavkast igerir. Bu istif, bogazin her iki kenar kesiminde (Sarayburnu-Uskiidar), havzanin orta kismimna nazaran
daha incedir. Kumlarn at diizeyleri acisu ve denizel ortam: simgeleyen Textularia alborenensis (Colom), Pyrgo
williamsoni (Silvestri), Ammonia beccarii (Linng), A. gaimardi (d'Orbigny), ve Aubignyniana perlucida
(Heron-Allen-Earland) ile iist diizeyleri Textularia alborenensis (Colom), Quinqueloculina colomi le Calvez,
Lenticulina orbicularis (d'Orbigny), Dentalina cuvieri d' Orbigny, Marginulina glabra (d'Orbigny), Bolivina alata
Seguenza, Bulimina marginata d'Orbigny, Planorbulina mediterranensis d'Orbigny, Sphaerogypsina globulus
(Reuss), deniz kestanesi dikeni, kirmiz1 alg, siinger spikiilii ve bryozoonlardan olusan bir topluluk ile temsil
edilmigtir.
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ABSTRACT: As is known that the Mediterranean See and Black Sea connected by a sea-way via Dardanellcs,
Sea of Marmara and Bosphorus.

The time and the conditions of this connection which joined two environmentally different sca-basins have
been clarified by the paleontological investigation of the deposits drilled at Golden Horn (Unkapani-Azapkaps,
Emindnii-Karakdy) and at the south of Bosphorus (between Sarayburnu-Uskiidar). The age of these deposits
determined by ESR (Electron Spin Resonance) to be 7.400-5.700 b.P.

These sediments lying unconformably on the Paleozoic (Carboniferous) basement in the two locations,
have a thickness varying 35-56 ms. In Golden Horn 20-38 ms in the Sarayburnu area of Bosphorus and
7.40-24.00 ms in the Kizkulesi-Uskiidar area. The basement was reached in borcholes TB-11 2, TB-113, TB-103,
TB-117 located between Uskiidar and Sarayburnu.

The Golden Horn and Bosphorus Holocene sediments contain various genera and species of the
Forominifera. In addition this foraminiferal association, various bivalvia, gastropoda, ostracoda, bryozoa,
nannoplankton and spore-pollen forms are seen abundantly in the fauna.

The Golden Horn sequence is formed by four different levels. Here, the sequence starts with fluviatile
gravels on the basement. There are various sandy clay lenses within this facies. In these lenses brackish forms of
Ammonia beccarii (Linng), Elphidium crispum (Linng), Astrononion sidebottomi Cushman-Edwards and
Aubignyniana perlucida (Heron-Allen-Earland) are found together with marine forms of Textularia aglutinans
d'Orbigny, Quinqueloculina colomi le Calvez, Pyrgo elongate (d'Orbigny), P. williamsoni (Silvestri) indicating
that the first sea ingression was realized in the region 7.400 years ago. The second horizon is complosed of dark
coloured and gypsiferous muds containing more abundant marine forms such as Textularia aglutinans d'Orbigny,
Quinqueloculina colomi le Calvez, Pyrgo williamsoni (Silvestri), Bulimina marginata d'Orbigny, Rectuvigerina
phlegri le Calvez than the brackish forms. In other words, in the second unit, brackish forms decrease where the
marine forms increase in amount implying that more salty waters of Mediterranean origin become increasingly
and effectively in the region.

The third unit is again formed of muds containing abundant Mediterranean forms such as Textularia
alborenensis (Colom), Pyrgo elongata (d'Orbigny), Triloculina adriatica le Calvez, Amphycorina scalaris (Batsch),
Lagena interrupta Williamson, Guttulina communis d'Orbigny, Bulimina aculeaia d'Orbigny, Rosalina bradyi
(Cushman), Cibicides lobatulus (Walker-Jacob), Planorbulina mediterranensis d'Orbigny that means, the
Mediterranean salty waters have been wholly effected the region.

The fourth level is made up of grey-black coloured and with abundant coal fragments also containing the
similar faunal association but in lesser amounts.

The Holocene sequence of Sarayburnu-Uskiidar area starts similarly with muddy, sandy and gravelly
deposits on the basement. No fossils have been detected in this unit. It continues by fine sands with numerous
pebbly coarse sand lenses often containing abundant mollusc shells. This unit becomes thinner at the margins and
gets thicker in the central parts of the basin. In the lower horizons of these sands, the brackish and the marine
forms such as Textularia alborenensis (Colom), Pyrgo williamsoni (Silvestri), Ammonia beccarii (Linng), A.
gaimardi (d'Orbigny), Aubignyniana perlucide (Heron-Allen-Earland) are found in association, in the upper parts
however, a solely marine faunal association of Mediterranean origin such as Textularia alborenensis (Colom),
Quinqueloculina colomi Ie Calvez, Lenticulina orbicularis (d'Orbigny), Dentalina cuvieri d'Orbigny, Marginulina
glabra (d'Orbigny), Bolivina alata Seguenza, Bulimina marginata d'Orbigny, Planorbulina mediterranensis
d'Orbingy, Sphaerogpsina globulus (Reuss) and echinoid spines, red algae, sprongia spicules and bryozoa are
observed in the similar lenses.
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ISTANBUL BOGAZI PELECYPOD-GASTROPOD VE BR \,,f) B U""‘%SE fiLE
MOLLUSK KAVKILARININ ESR YONTEMINE DAYANARAK ‘ZE:‘Lb\ugmu FEONY

THE PELECYPOD AND GASTROPOD FAUNA FROM BOSPHCRUS AND THE AGING COF THE
MOLLUSK SHELLS DEPENDING ON ESR METHOD

Giiler TANER Ankara Universitesi Fen Fakiilicsi Jeoloji Mih. 50 0.i, ANKARA
Ismail UNSAL Istanbul Universitesi Fen Fakiiltesi Biyoloji Botiuad, (2. 77
Ay Melek OZER ODTU Fen-Edebiyat Fakiiliesi, ANKARA

Yeter GOKSU GSF/Ins. fiir Strahlenschutz, ALMANYA

0Z: Hali¢ ve kuzeyi ile Sarayburnu-Uskiidar yoresinde yapilan sondgzjlardan clde cdilen Pelecypod ve
Gastropoda'ya ait cins ve tiirlerin sistematik, palcocografik, stratigrafik ve palcockolojik ozellikieri dikkate
alindifida Hali¢ faunasi ile Bogaz faunasinm énemli bir ayncalik gostermedidi goriiliir. Geiek Halig ve gerckse
Sarayburnu-Uskiidar ydresinde saptanan fauna tathsu-acisu ve bu ortami belirli zamanlarda etkizi wluna aLm
denizel kosullar: karaklerize etmektedir. Faunanin paleocografik yayilimi, supL narn cins vo turierin udyit! ou
bolimiiniin Ponto-Kaspik Havza, kiigiik bir kesiminin de Akdeniz Faunast ozelli’i tasidiz1 sonucy ,u misxiadir

Stratigralik yayilimlar ele alindifinda ise bu cins ve titrler arasinda Necjen'den iitbaren gelon fonmlar moveusa
da toplulugun yast Geg Kuaterner (Holosen)- Giinceldir. Kuzey Hali¢ sondajlanndan cide edifen toplulul ise
bunlarin Akgagiliyeni temsil ettigini ve Kaspik Havza'ya ait olduunu kamtlamakladir,

Ayrica, paleontolojik-stratigrafik ¢alismalarimizin yaninda geng ¢okellerin yagi saptamak amaciyla
Mollusk kavkilarinin ESR yontemi ile tarihlendirilmesi yapiinus ve belli degerler saptanmistr. Soyleki:

Karakdy'e ait sondajin 38.70 metresindeki Mollusk'lerin yagt 7400£1300 yil, 20.20 bulunanlarin
61001300 y1l, 14.20 m derindekilerin ise 57001800 yil, Sarayburnu-Uskiidar yéresine ait sondajlarda ise
17.40-16.60 m ler arasinda 6100+1300, 15.20-14.80 m lerde 5100£2200 yil, 13.40 -13.00 m lerde ise
5600+£1900 y1l olarak saptanmistir.

Sondajlardan elde edilen Bryozoa toplulugu da Mollusk'leri destekler durumdadir. Holosen ¢okellerinde
temelden itibaren ilk 20 metrede Bryozalara rastlaniimamakla beraber daha iist seviyelerde zengin bir topluluk
saptannugtir. Bu durum ¢aligilan yorenin baslangicta belirgin bir denizel 6zellik tagimadigimn belirtmektedir.
Bryozoa'ya ait cins ve tiirlerin normal tuzlu denizel (¢ 0 23 den fazla) Akdeniz kokenli oldufu sonucu
gikmaktadir. Karadeniz'de yagayan birtek tiir de bu topluluk icerisinde yer almaktadir,

ABSTRACT: Drillings in Hali¢, Sarayburnu and Uskiidar have similaritizs about Pelecypod and Gastropod
fauna. They characterise the conditions of freshwater and brackish and sometimes marina character. Most of the
fauna takes place Ponto-Caspic arca and the rest in the Mcditerrancan fauna. Their stratigraphic spreadigs are
Holocene.

Nort Golden Horn examples belong Caspic areas belonging to Aktschagylian.

Mollusks shells aging was made by ESR method and we learn that the examples from Karakdy are
between 38.70-14.20 m deep and at the age of between 7.400, 1.300 and 5.700-1.800 years. The examples from
Uskiidar has the same results as those cxamples [rom Kadikoy.

The Holocene sediments do not consist of Bryozoa fauna from the base instead the upper parts are full of
Bryozoa. This improves that this arca do not have a marina characterics at the beginning. The large amount of
Bryozoa is from Mediterranean. These is only one part which is from Blacksea.
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A, Sami DERMAN [P0 Genel Mildiriig, ANKARA

6Z: Hali¢ ve Istanbul Bogazi girigi dip tortullarimdan elde edifen sedimentolojik veriler, Istnbul Bolan ve
Hali¢'in geligim tarihi hakkinda dnemii ipuglart sunmaktadir. Halig ile Sarayburar-Uskidar arasinda michendislix
amach 21 adet sondajdan alman yaklagik 200 adet tortul Sinedinin incelenmesinden, Bofaz giriginde isiifte aluar
tistc dogru ortam cnezjisinin azaldidim géstoron sedientolojik veriler vardir, Buna kargibk Hali alannda kara-
saldan suurl: su ortamina degisim ve acisu ortaminim devami gozlenmigtir. Daha nceleri Keradeniz dip tortul-
larinda yapilan ¢aligmalar son buzul devrinde Karadenizin bir tatli su golii oldufunu ve giiniimiizden yaklagik
7000 y1l 6nce denizli ilk baglantinin salandimy gostermigtir. Bu ¢ilivriadan elde edilen veriler daha Snceki
¢ahgmalarda elde edilen verilcrle birleytiildi Jinde asafidaki sonuglar ¢ikardabilir, Son buzu! devrinde Karadenizde-
ki su seviyesinin disiigiine puaralel olaruk etigen akursu af buzul devrinin sona cxmesi ve diinya dlceinds deniz
seviyesinin yiikselmesine badl clarik énce Canakkale Bogaz yoluyla su ile kaplanmg olun Marmara Denizi
alanint Karadenize birlegtirmistir. Daha sonra deniz seviyosiin yitkeehaey ¢ devam ctmesi sonucunda Bojazlar
bugtinkil konumlanna kavustnslirdie, Karadeniz'in Akdeniz ile b glunbsann giinlimiizden yaklagik 7000 yil
Oncesinde gergeklestigi disiinilitrse bu ao

cilima insanhiZin tanklik ctmig olmast gerekir.

ABSTRACT: Sadimentslozical data oblined [rom young decp sediments of the Golden Horn and Marmara
entrence of tue Bespuius proscit important evidences on the evolution of the Golden Horn and the Bosphorus.
Examination of . prosimately 200 sedimeat samples gathered from 21 drill holes for an enginecring projets rela-
ted 1o the Tube Tuunel, Mo of the Goklen o and the New Galata Bridge, indicate that a decpening upward
sequence was deposited during Holosen at the Marmara entrence of the Bosphorus while coniinental to restricted
brackish water sedimeats were being deposited in the Golden Horn arca, Prey ious studies on the deep sediments
of the Black Sea indicate that first flooding of marine water aficr the last glaciation occured 7000 years before pre-
sent. When this data are combined with the present lindigns, following conclusion can be drawn; A drainage sys-
tem was develorad duc to the lovering of sea level during the last glaciation. After the end of the last glaciation
and during the #se of sca level due to the warming the arca have been flooded. First Marmara area is covered bya
brackish water. Then this water advanced toward the Black Sea using old drainage system developed during the
last glaciation which is now known as Bosphorus. As the sea level coniinued to rise Toe G lden Horn and the
Bosphorus were established present condition about 2000-3000 years ago. It is a very recent event considering
the time involved.
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ISTANBUL BOGAZI TUP TUNEL GUZERGAHI ZEMIN SONDAJLARI VE
DEGERLENDIRILMESI

SOIL DRILLINGS AND THEIR INTERPRETATION FOR THE BOSPHORUS RAILROAD TUBE TUNNEL
ALIGNMENT

Saim KALE SIAL Ltd. Sti., Cankaya ANKARA

OZ: Istanbul bogazi alundan Asya-Avrupa demiryolu baglantisini yapacak olan Tiip Tiinel gegisi i¢in yapilan
projelerin hazirlanmasina esas olmak iizere, giizergah boyunca agilan zemin aragtirma sondajlarinm uygulamast,
zorluklan ve alinan sonuglarm degerlendirilmesi bu ¢alismada verilmigtir. Bogaz altindan, rayh bir sistem ile, iki
kitay: baglamasinn yaninda esas olarak saatte 47.000 yolcuyu tastyabilecek kapasitedeki sistemin, Istanbul
ulasimuna ¢oziim getirmesi esas olacaktir. Istanbul ulagim projesi agisindan genis kapsamli olan ¢alismanin
burada sadece Bogaz alt1 gecis kism1 anlatilmigtir.

Deniz derinligi, 0-52 m arasinda degismekte olup, deniz tabanindan itibaren sondaj derinlikleri ise 8.90 -
73.00 m arasindadur. 185 adet SPT deneyi yapilmig ve 24 adet 6rselenmemis drnek alinmigtir. Bunlann haricinde,
ayrica ara seviyelerin temizlenmesi srasinda da ornekler alinmistir. Kayada ise, karot alinarak ilerleme
yapilmastir. Toplam 46 dmek iizerinde de lab deneyleri yapilmugtir.

Ongoriilen sondaj lokasyonlarina, karadaki 3 topografik roperlerden, distomat araciligt sondaj platformu
(duba), denizdeki yerine demirlenmis ve takiben hassas nokta yerlesimi yapilmustir. Daha sonra, i¢inden sondajin
yapilacagi muhafaza borusu, deniz tabanina kadar indirilmigtir. Morset, dubanin salinim etkisinden kurtulmak
icin, muhafaza borusunun iizerine monte edilmis ve Morset'e gii¢, dubadaki motordan hidrolik baglantilar ile
saglanmistir. Karada yapilan sondajlardan farkli olarak, dalga, sis, Bogaz trafigi, su kesiminde zit yonde iki
akmtimn olmast ve deniz tabanmndaki zeminin ¢ok gevsek ozelligi ilave zorluk ve sikintilar getirmistir.

Yapilan ¢alismalar sonucunda, Sarayburnu - Uskiidar arasinda, zemin kesidi, yerli kaya simri ve zeminin
miihendislik 6zellikleri énemli oranda belirlenmistir. Baglica, kumun ¢esitli boyutlarinin kavki kangimu ile,
sadece kavki seviyeleri veya aymi dane boyutlu seviyeler kesilmistir. Bu birimin kalinlig1 45.75 m den daha fazla
olup, diger bir tarif ile -89.75 m kotundan daha derine inmektedir. Bunun altindaki yerli kaya ise, Trakya
Formasyonudur.

ABSTRACT: Geological investigation by soil drillings were made for the Bosphorus Railroad Tube Tunnel
project that will connect Asia and Europe under the Bosphorus. Method, difficulties and interpretations of soil
drillings are described in this study. Railroad connection under the Bosphorus is expected to transfer 47.000
passenger per hour and it will offer a slution for the Istanbul Traffic.

Depth of the sea on this alignment changes between 0-52 m. Depth of drilling in the soil change between
8.90 - 73.00 m. 185 SPT test were made and 24 no's undisturbed sample were taken. In addition sediment
samples were taken duiring the hole cleaning. Cores were recorvered in the rock zone. Lab test carried out on 46
no's samples.

The drilling platform is fixed according to 3 benchmarks on land. Rotary head is mounted on the casing.
This is statisfactory for the core sampling in rock which is uneffected my the barge muvemonts due to the
waves. Also, contrary to the land drillings, there were difficulties due to waves, fog, heavy Sea traffic, two
opposite currents in Bosphorus and very loose sea bed structure.

As a result of these field studies the soil profile, depth of the bed rock and engineering properties of the
same are determined. Diffrent size of sand mixed with small shells is predominant. Also, some shell deposites
were identified. Fill material is thicker than 45.75 m and it continues more than -89.75 m elevation. Uncer of
which is Trakya (Thrace) Formation as bed rock.
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JEOTERMAL OTURUMU

BUYUK MENDERES GRABENININ JEOTERMAL ENERJi OLANAKLARI

THE GEOTHERMAL ENERGY POTENTIAL OF THE BUYUK MENDERES GRABEN REGION,
WESTERN ANATOLIA, TURKEY

Metin YAZMAItI TPAO, Arama Grubu ANKARA
Coskun NAMQGLU TPAO, Arama Grubu ANKARA
Nuri TERZIOGLU TPAO, Arama Grubu ANKARA

OZ: Bu cahsma, bolgenin jeotermal enerji potansiyelini ortaya koymak amaci ile jeolojik ve jeokimyasal
caligmalarin bir sonucudur. Batr Anadolu'da 6zellikle Menderes Blogu'nun iki kenarinda Tiirkiye'nin en 6nemli
jeotermal sahalarinin yeraldigi E-W uzamimli Bityiik Menderes ve Gediz Grabenleri bulunmaktadir. Bityiik
Menderes Grabeni'nin kuzey kenarmda bulunan yonlii faylarla, yeniden aktivite kazanmig NW ve NE yonlii
faylarin kesisme noktalarinda, gesitli sicaksu, buhar ve gaz ¢ikiglan ile hidrotermal alterasyon ve mineralizasyon
zonlan belirlenmistir.

Jeolojik, hidrojeolojik, jeofiziksel ve jeokimyasal verilerin 1s1§inda, bolge geng tektonizma ile ilgili
olarak geligen "Forced Convective" bir jeotermal sistem Ozelligine sahip olup, dort adet jeotermal sahaya
aynilarak incelenmistir. Jeotermal sahalarin, ayn1 ekonomik degerde olmasi nedeniyle, yiiksek jeotermal enerji

potansiyelinin sadece Germencik-Omerbeyli sahasi (ortalama rezervuar sicaklift 2300C) i¢in gegerli oldugu
saptanmugtir. Bozk®y Sahasinin orta-yiiksek jeotermal enerji potansiyeline sahip oldugu (ortalama rezervuar

sicaklifr 1859C) belirlenerek, Salavatli, (ortalama rezervuar sicaklif1 1450C) ve Aydin-Imamkoy (ortalama

rezervuar sicakli§r 160°C) sahalarmin ise diger sahalardan daha diisiik bir jeotermal enerji potansiyeline yani
diigiik entalpili bir sisteme sahip olduklan diisiiniilmektedir.

ABSTRACT: The E-W trending Biiyiik Menderes and Gediz Grabens are located on the two sides of the
Menderes Massifs in the Western Anatolia, Turkey. The geological and geochemical exploration studies have
been done to find and determine the geothermal energy potential of the Region which has several geothermal
fields.

There are many geothermal manifestations such as hot waters, steams and gases, and hydrothermal
alteration and mineralization zones which are loceted on the intersection areas between the E-W trending faults
that have been active since Upper Miocene and’the reactiveted NW and or NE trending faults that are along the
north side of the Biiyiik Menderes Graben.

The Region have been subdivided to determine into four geothermal areas by the using of the geological,
hydrogeological, geophysical and geochemical data, So that it has a "Forced Convective” geothermal system that
is related with the young tectonism of the Western Anatolia.

As a high enthalpy geothermal field the Germencik Area has a very good potential with an avarage
reservoir temperature of 2300C. The Bozkdy geothermal field has a moderately high geothermal energy potential
with an average reservoir temperature of 185°C. The Aydm-Imamkoy Field that has an average reservoir

temperature of 1609C and the Salavath Field that has an avarage reservoir temperature of 145°C are found as the
low enthalpy fields.
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AFYON JEOTERMAL SAHASININ ENERJI POTANSIYELI VE KULLANIM
OLANAKLARI

GEOTHERMAL ENERGY POTENTIAL AND USAGE POSSIBILITIES OF THE AFYON GEOTHERMAL
AREA

O. Faruk TAMGAC MTA Genel Miidiirliigii Enerji Dairesi, ANKARA
Zeynel DEMIREL MTA Genel Miidiirliigii Enerji Dairesi, ANKARA
Bilge ERISEN MTA Genel Miidiirliigii Enerji Dairesi, ANKARA
O. Faruk UZEL MTA Genel Miidiirliigii Enerji Dairesi, ANKARA
Ismail KALKAN MTA Genel Miidiirliigii Enerji Dairesi, ANKARA

Nizamettin SENTURK MTA Genel Miidiirliigii Enerji Dairesi, ANKARA

OZ: Afyon jetormal sahasindaki Omer-Gecek, Gazligol ve Heybetli jeotermal alanlart dnemli sicak akigkan
potansiycline sahiptir.

Afyon kentine uzakliklar: 15-30 km. arasinda degisen bu alanlarda agilan 125-905 m. derinlimli toplam 14
sicaksu kuyusundan, 51-97 C sicaklik ve 0.4-110 It/sn debili sicak akigkan retilmistir.

75-460 m. derinliklerde bulunan kristalize kirectag1 (mermer) kuvarsit, kuvarsh gist ve bunlari kesen fay
zonlarindan iiretilen akiskanim yiizeylenmesi sonucunda beliren kabuklagma sorunu (CaCO3 kabuklagmasi) 1s1
esanjorii ve inhibitor (aktipas-620) uygulamalar ile giderilerek 1sitmacilikta basart saglanmigtur.

Ozellikle Omer-Gecek jeotermal alaminda 1sitmacilik ve termal turizm entegre olarak uygulanabilir. Bu
kullamim swrasinda yiiksek debide akiskan cekilmesi halinde rezervuar parametrelerini olumsuz yonde
etkilememesi ve atik suyun ¢evre sorunu yaratmamasi gerekmekeedir.

Bu amagla yapilan korunma alanlar: etiid calismalart sonucunda sondajlar etrafinda ve gevrede belirlenen
korunma zonlar: siirlarinda alinmasi gerekli onlemler tespit edilmistir.

ABSTRACT: Omer-Gecek, Gazligol and Heybetli geothermal areas, which are in Afyon geothermal area, has
important hot fluid potentials.

In the areas, where between 15-30 km, away from Afyon, total 14 of hot water wells which their depths
between 125-905 m., temperatures 51-97 C, discharges 0.4-110 1t/s are tapped.

Belween 75-460 meters cristalized limestone (marble) quartzite, schist with quartzite units are encountercd
via surfaced fault zones where the geothermal fluid prodoced; that area subjected to scaling (CaCO3 scaling). This
problem has deterred by using he at exchanger and chemical substance (actibos-620), so heating in this area
applied successfully.

Especially, at Omer-Gecek geothermal arca heating and thermal tourizm can be applied consummately.

It is necessary to take measures, during excess pumping, not to effect reservoir parameters negatively and
not to cause the enviromental pollution. Result of protection area studics, necessary measures are shown around
wells and surroundings.
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NEVSEHIR - KOZAKLI JEOTERMAL ALANININ ETUDU VE DEGERLENDIRMESI
THE SURVEY AND OF EVALUATION OF NEVSEHIR - KOZAKLI GEOTHERMAL AREA
Toros OZBEK Turizm Bakanligi, ANKARA

0z: Nevsehir Kozakli ilgesinin 3 km giiney dogusunda bulunan kaplica ve yéresinin 1/25.000 olcekli jeoloji
haritasi ile detay hidrojeolojisi etiidii yapilmistir,

Paleozoyik yash sistler ile kuvarsit ve mermerler en yash formasyonlart olustururlar. Uzerlerinde
diskordan olarak Eosen (Liitesiyen) yash gre ve kireglaglar1 gelmektedir. Eosen yash formasyonlar iizerine ise
Oligosen yagh, kirmizi renkli silt ve marnlar gelmekte olup bu formasyonlar; Jips, tuz, konglomera ve gre ara
bantlart icerirler.

Traverten ve aliivyonlar kaplica vadisinde genig bir alan kaplamaktadir. Kaplicanin bulundugu alan
tektonizma ile faylanmis ve bir graben tesekkill etmistir. Sicak sular igin rezervuar kaya¢ Paleozoyik yasgh
mermerler ile Liitesiyen yagl kiregtas ve greleridir.

Erciyes Volkanizmasi ile ilgili olan ve heniiz 1sisin kaybetmemis bir magma cebi vasitas: ile akifer
zonlarindaki yeralt sularr 1sinarak faylanmalar vasitas: ile yiizeye yiikselip sicak su kaynaklarini meydana
getirirler. Bu sular gegtikleri formasyonlarda bulunan mineralleri eriterek iyonca zenginlegirler. Sicak sulara
muhtemelen derinlerden gelen sicak sularda karigmaktadir.

Kaplica kaynak sularinin toplam debileri yaklagik 94.4 It/sn. dir. Sicakliklar: ise 42-92°C arasinda
degismekte olup radyoaktiviteleri 30,9 Eman'dir.

Kaplica kaynak sular1 mevcut tesisler ile Kozakl Ilgesinin Jeotermal Enerji ile 1siilmasina yetecek
kapasitededir.

Sehir isitmaciligt, Termal Turizm, Seracilik konusunda caligmalar halen devam etmektedir,

ABSTRACT: Detailed hydro geological survey and 1/25.000 scaled geological map have been complated in the
area of hot spring and in the vicinity which is located 3 km. east of Nevsehir-Kozakli Town.

Paleozoic schists and quartzite marbles construct the oldest formation. Eosen (Lutesiyen) limestones and
sandstones overlie as discordance. Oligosen red silt stone and marn cover the formations and Comprising
gibbsite, salt, conglomerate ond sand stone bands.

Travertine and alluvium extend in a very large area. The area where the hot springs occured and faulting by
tectonism a graben has formed. Reservuar for the thermal waters is Paleozoic marble and lutesiyen limestone and
sand stone. ’

Hot spring resources are occured by the underground waters within the aquifer zones heated by magma
pocket which is uncooled and related to the Erciyes volcanizm.

These thermal waters are enriched in ions by dissolving the minerals they passed through.

Total discharge of the hot spring is approximately 94,4 1t/sec and temperature changes between 420C and

929C and radioactivity is 30.9 eman,
Source waters are sufficient for heating the present buildings in Kozakli Town.
Studies for the city heating, thermal tourism and greenhouse are still going on.
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JEOTERMAL KAYNAKLARIN DEGERLENDIRILMESI
EVALUATION OF GEOTHERMAL RESOURCES
Orhan MERTOGLU Orme Jeotermal A.S., ANKARA

OZ: Yeryiiziine cesitli yollarla ¢ikarilan jeotermal akiskanlar icerdikleri kimyasallar ve 1s1 enerjisi (sicakliklarz)
nedeniyle;

A) Elektrik enerjisi iiretiminde,

B) Genel Maksatli 1sitmada (Sehir, sera, ev vb.)

C) Sogutmada (Air Condition'de)

D) Kimyasal madde iiretiminde (Karbondioksit, kuru buz, ¢esitli asitler, tuzlar, giibre vb.)

E) Kaplica maksatl olarak;

Kullanilirlar, degerlendirilirler.

Tebligde 1s1tma ve kaphica maksath degerlendirmelere agirlik verilecek ve bunlarla ilgili yeni teknolojiler
agiklanacakur. Diinya ve Tiirkiye'deki uygulamalar 6zetlenip bu degerlendirmeler teknik ve ekonomik agidan
irdelenecektir.

Jeotermal kaynaklarin 1sitmada kullanilmasi ile hava kirliligi 6nlenmekte ve biiyiik bir ekonomi
saglanmaktadir. Son yillarda diinyada ve Tiirkiye'de 1sitmada kullanim bu nedenle agirhk kazanmaya baglamig ve
biiyiik gelismeler olmugtur. Diinyada son yillardaki jeotermal kullamm biiyiime orami ortalamast % 10'un
tizerindedir. Ayrica Tiirkiye'de kaplica maksatli kullamm (Termalizm) kullanimi c¢agdas 6zellikler
gostermemektedir. Yine son bir kag yil igerisinde jeotermal akigkanlarin termalizm maksatli kullanimindaki
gelismeler ile bu konudaki Tiirkiye'de halkin kaplica talebi ve bu tiir tesislere ragbet termalizm maksatl
kullanim]ar: zorlamakta ve artirmaktadir.

ABSTRACT: The geothermal fluid obtained by several methods to be consumed on earth, may be evaluated in
many ways such as in some cases mentioned below. It is observed that usage many differ depending to the
chemical structure and the heat energy they own. As pointed out above the common usage fields can be defined
under the followig topics: '

A- Electricity Production

B- Space Heating (Home, green-house..¢fc...)

C- Refrigeration (Air conditioning)

D- In Production of chemical Materials (Carbondioxide, dry, ice, variety of acids, salts, fertilesers ..ctc..)

- In many industries (Food dryning, canning, leather)

E- Healt Purposes (Balneological Baths and Thermal Tourism)

In our exposed study, the subject is limited due to the concentration on heating and healt purposes. The
importance of the matter is meant to be pointed out and the new tecnologies are aimed to be defined. Besides
general approach to the explanations, practices involved in Turkey and the rest of the world will be summarised
in order to receive objective results. Then these should be evaluated I believe from two perspectives; both by the
techiques adopted and economic means.
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TUBKiYE'DE MINERALIZE TERMAL SULARIN TERMAL TURIZMDE
DEGERLENDIRILMESINDE KARSILASILAN SORUNLAR

EVALUATION PROBLEMS OF TURKEY'S MINERALISED THERMAL WATERS SOURCES IN
THERMAL TOURISM

Toros OZBEK Turizm Bakanhg, ANKARA

OZ: insan saghgina Snem veren gelismig iilkeler mineralize termal sularin tedavi 6zelliklerinden yararlanmak
amaci ile kurduklar termal kiir merkezlerinde modern anlamdaki tesisler ve teknik, tibbi uygulamalar sayesinde
halk saghgna bilyiik bir etkinlik saglamaktadur. Sonug olarak saglik ve termal turizm uygulamas: sonunda iilke
ekonomisine nemli katkida bulunmaktadirlar.

Yurdumuzda, 625 adet sicak ve soguk mineralize kaynak ile icmece kaynag1 grubu bulunmaktadir. Ug
tarafl denizlerle gevrili ve dogal giizellikleri, tarihi eserleri diger turizm etkinlikleri ile termal kaynaklar1
bakimindan Tiirkiye biiyiik bir potansiyele sahiptir. Mineralize termal sularimiz nitelik ve nicelik bakimindan
diger iilkelere nazaran iistiin olup biiyiik bir etkinlige sahiptir. Ancak termal sularin degerlendirildigi kiir tesisleri
(kaplica tedavi tesisleri) amaca yonelik olmayip iptidai diizeydedir. Yurdumuzdaki kanun ve y6netmeliklerin
yeterli olmaysi, termal sulann ve kaplicalarin asil sahibinin belirgin olmayigi, yetki ve sorumluluklarin farkli
kurum ve kuruluglarda toplanmasi, kamu yetkilileri ile isletmecilerin konu ile ilgili bilgi ve deneyimlerinin
yeterli olmayigi, mineralize termal sularin ve kaplicalarin kamu tarafindan igletilmesi, gerekli koordinasyon ve
takibin olmaysi, yatirimer 6zel sektoriin isin baginda termal su ve araziyi giivenceli bir sekilde temin edememesi
gibi olumsuz pek ¢ok hususlar nedeni ile mineralize termal sular yeterince degerlendirilemeyerek bosa
akmaktadir. Amagdan uzak olarak yapilmig olan tesisler, insan sagligma olumsuz olarak etki etmekte olup halk
bu tesislerden bagka yerlerden yararlanamadigi gibi rekabeti olusturacak alternatif tesislerde heniiz
yaratilamamigtir, Saglik turizminin ayrilmaz bir parcasi olan termal turizm bu yiizden iilkemizde gelismemis
olup yurt ekonomisinde hak ettigi yeri bulamamistir. Yurdumuzda termal turizm acisindan bilyiik bir i¢ ve dig
turizm potansiyeli bulunmaktadir. Bildiride, etkin konular, potansiyel, olumsuzluklar, ilsikin yasalarin
etkinlikleri ile 6neriler agiklanacakur.

ABSTRACT: Most of the world's leading nations pay great attention to human healt and try to maxsimise
utility of the citizens by obtaining best usage out of the curing characteristics of thermal sources. The structural
base formed by thermal curing organisations are quite modern and effecient in serving human healt. Consequently
healt and thermal tourism programs has taken its rigth place in the process of better economic development
improving labour force and building up capital, causing high effectiveness in such economies.

According to our research 625 mineralised springs including both hot and cold water are identified. No
doubt such resources are to be granted of great value with their potential in the process of production. It is a
sur-plus to be counted on in the field of tourism besides the historical aspects and natural superiorities of the
country. However, although Turkey is one of the luckiest nations enriched naturally with geotheral resources, the
inneficient legistati inadequate information technical and administrative obstacles that exist and some other
problems in occurance, limit the studies by means and aims to give chance for the needed development. From
this side of the view it should be remarked that geothermal resources are not yet to be evaluated efficiently in our
country but unfortunately wasted. The organisational structure is rather poor and it is hard to declare that some
progress has been obtained in Turkish Thermal Tourism.
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DENIZ JEOLOJISI OTURUMU

ISTANBUL HALICI'NIN GUNCEL COKELLERINE GENEL BiR BAKIS

A REVIEW OF MODERN SEDIMENTATION IN THE GOLDEN HORN ESTUARY

Mustafa ERGIN ODTU Deniz Bilimleri Enstitiisii, ICEL
Vedat EDIGER ODTU Deniz Bilimleri Enstitiisii, ICEL
Mehmet N, BODUR ODTU Deniz Bilimleri Enstitiisii, ICEL
Mahmut OKYAR ODTU Deniz Bilimleri Enstitiisii, ICEL

OZ: Istanbul Haligi'nden ahinan ask yiikii ve dip ¢okellerinin analizlerinden elde edilen ilk sonuglar, bunlann tiir
ve dagiliminda hidrografik etkenlerin genis yer tuttufunu gostermektedir.

Baskin olarak silt tane boyundaki malzemeleri igeren, en az karbonath (% 9-14 CaCO3) ve organikge
zengin (% 3.17-5.49 Corg) olan siyah ¢amur Hali¢ boyunca yaygin bir sekilde dagilmigtir. Halig'te varligim
stirdiren yatay akinti hizlar1 (5-10 sm/san) ve silt boyutundaki taneciklerin tipik ¢okelme hiz1 ile arasindaki
hidrodinamik iligkilerin onemi gosterilmistir.

Yiizey sularinda bulunan kil boyundaki malzemelerin varlig1 ¢ok diisiik yogunluga sahip olan organik
maddelerle birlikte taginimini gosterirken, Hali¢ baglangicindaki agirt kil depolanmast bunlarin fizikokimyasal
Ozelliklerine bagli olarak topaklanmasi (flocculation) sonucunda olusmustur.

Hali¢ suyundaki aski yiiklerinde iig tiir fasiyes tesbit edilmistir: 1) Silt ve organikge zengin kil, 2) fekal
peletik silt ve 3) pelesipodlu, diatomeli ve dinofilagelatli silt. Biyojenik ve karasal malzemelerin tiir ve
miktarlarindaki bu farkliliklar mevsimsel degisimlerin varligimi ifade etmektedir. Kentsel ve endiistriyel
(antropojenik) kokenli organik ve anorganik malzemeler Halic'teki hem aski yiiklerinde hem de dip ¢okellerinde
mevcuttur.

ABSTRACT: Preliminary results from analsis of modern surface sediments and suspended solids collected from
the Golden Horn estuary revealed the large influence of the particular hydrographic factors on the types and modes
of distribution of suspended solids and bottom sediments in this estuary.

Low-carbonate (9-14 % CaCO3), organic-rich (3.17-5.49 % Corg) black mud with dominant silt was
widely distributed along the estuary. The importance of the hydrodynamic relations between the prevailing
horizontal current velocities in the estuary (5-10 cm/s) and typical settling velocities for silt particles are shown.

Favoured accumulation of clays at the head of estuary must result from the flocculation of clays due to
their physicochemical properties, whilst their presence in the outflowing surface layers indicates transportation
along with organic substances of much lower density.

Three sedimentary facies are recognized in the suspended materials of the estuary: 1) silty and organic-rich
clay, 2) fecal-pelletic silt, and 3) pelecypodal-diatomeceous-dinoflagellate silt, suggesting seasonal variations in
the species and abundances of both terrigenic and biogenic materials. Anthropogenic substances are present in
both suspended materials and bottom sediments and are represented by organic and inorganic materials of varied
origin.
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MARMARA DENIZININ KUZEYDOGU VE GUNEYBATI KITA SAHANLIKLARI ILE
CANAKKALE VE ISTANBUL BOGAZLARININ DiP COKELLERININ DAGILIMI

DISTRIBUTION OF BOTTOM SEDIMENTS IN THE NORTHEASTERN AND SOUTHWESTERN PARTS
OF THE SEA OF MARMARA AND THE STRAITS OF ISTANBUL (BOSPHORUS) AND CANAKKALE
(DARDANELLES)

Mustafa ERGIN ODTU Deniz Bilimleri Enstitiisii, [CEL
Mehmet N. BODUR ODTU Deniz Bilimleri Enstitiisii, [CEL
Vedat EDIGER ODTU Deniz Bilimleri Enstitiisii, ICEL
Mahmut OKYAR ODTU Deniz Bilimleri Enstitiisii, ICEL

0Z: Marmara Denizinin kuzeydogu ve giineybati kita sahanliklarmdan alinan dip ¢okelleri, bolgedeki farkly
topografik, hidrografik ve biyolojik etkenleri yansitmaktadir. Kuvvetli dip akintilarm hakim oldugu Istanbul ve
Canakkale Bogazlarinin kanallarinda, taban ¢ogunlukla iri taneli (Kum ve gakilca zengin) ¢okellerden
olugmaktadir. Buna ragmen suyun tasima enerjisinin az oldugu bélgeler kil miktart agik denize dogru artan
¢okelleri ihtiva etmektedir. Istanbul Bogazinda kuvvetli dip akinularin taban iizerindeki sekillendirici rolii
sonograflardaki asimetrik kum dalgaciklarinin varligi ile de kanitlanmaktadir.

Her ne kadar, karasal kokenli (terrijenik) ¢amur Canakkale ve Istanbul Bogazlar kanyonlarinda 6nemli bir
¢Okel tiirii isede, ¢okellerdeki ortalama tane boyu kanyon i¢lerinden kiyiya dogru irilesmektedir.

Genellikle s1g sularda rastlanan kalkerli, mercan algleri (Lithothamnium calcareum) bolgede 6zel bir
dagilim gostermektedir. Cokellerdeki organik karbon miktarlan genellikle Ege Denizinden Karadenize dogru bir
artiy gostermektedir ki, bununda Kardenizdeki birincil organik iiretimin daha yiiksek olmasindan kaynaklandigi
ditsiiniilmektedir.

ABSTRACT: Surficial sediment samples collected from the northeastern and southwestern shelf regions of the
Sea of Marmara indicate marked variations in sediment compositions resulting from differences in topographical,
hydrological and biological conditions. In the strait channels of the Dardanelles and Bosphorus, where strong
undercurrents prevail, the floor was covered mostly by coarse-grained sediments (rich in sand and gravel),
However, in areas of relatively low energy conditions, sediments contained appreciable amouns of mud, with a
tendency towards an increase in the amount of clay towards the open sea. The effets of the strong undercurrents
on the bedforms was also apparent on the sonographs revealed the presence of asymetrical sand ripples.

Although terrigenous mud is the principal sediment type in the two canyons of the Canakkale and
Istanbul Straits, the mean grain sizes of the sediments increase from the inner canyon towads the shores.

In particular, the calcareous, coralline algae shows a distinc distribution pattern in the shallow waters of
the region. The organic carbon contents of the sediments generally increase from the Aegean Sea towards the
Black Sea; it is believed that the high rates of primary organic production in the Black Sea must be responsible
for this.
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iZMIT KORFEZINDE YUZEYSEL DiP COKELLERIN YAPISI VE DAGILIMI
DISTRIBUTION AND TEXTURE OF THE SURFICIAL BOTTOM SEDIMENTS IN THE IZMIT BAY

Mustafa ERGIN ODTU Deniz Bilimleri Enstitiisii, ICEL
Riza YORUK ODTU Deniz Bilimleri Enstitiisii, ICEL

0Z: 1987 yil yaz mevsiminde “Bilim" aragtirma gemisi ile izmit Korfezinde kepge drnekleyicisi kullanilarak 31
istasyondan alinan yiizeysel dip ¢tkel 6rneklerinde, tane boyu analizi ile karbonat ve organik karbon tayinleri
yapilmagtir,

Cogunlugu silt tane boyu malzemelerden olugan, az karbonatl (% 2-45 CaCO3) terrijenik (karasal
kaynakl) ¢amur {zmit Korfezi tabanmmi orten dnemli bir cokel tiiriidiir. Kum ve gakil bolluklu ¢okeller
umumiyetle korfezdeki biyojenik ve topografyaya bagli hidrodinamik kosullarin etkin oldugu dar ve sif
bolgelerde hakimdir. Karbonatlarin bityiik bir kismi kalkerli organizma kalmularmdan kaynaklanmaktadir.

Organik karbon miktarlarmin (% 0.35 - 1.62) ¢oZunlukla korfezdeki yitksek birincil {iretimden
kaynaklandig: diisiiniilmektedir. Boylece, sudaki birincil tiretim ve dip c¢okellerindeki organik karbon
degerlerinden 1000 yilda 70 sm'ye varan ¢tkel birikim hiz1 hesaplanabilir.

ABSTRACT: Thirty-one surficial sediment samples were collected from the floor of Izmit Bay with a grab
onboard the R/V Bilim in Summer 1987 and analyzed for their grain size, total carbonate,and organic carbon
distribution.

Low calcareous-terrigenous mud (2-45 % CaCO3) with relatively high silt percentages was the principal
sediment type found on the floor of Izmit Bay. Sediments rich in sand and gravel usually occur in the narrow and
shoal areas of the bay, where biogenic and topography-related hydrodynamic conditions are affective. Organic
carbon concentrations of the sediments (0.35 - 1.62 %) are probably sassociated with the high sedimentation in
the Izmit Bay can be calculated up to 70 cm/1000 years using sedimentary organic carbon and primary
productivity data.
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GUNEY KARADENIZ'IN KITA SAHANLIGI VE KITA YAMACI UZERINDEKI GUNCEL
COKELLERIN AGIR METAL JEOKIMYASI

HEAVY METAL GEOCHEMISTRY OF RECENT SEDIMENTS FROM THE CONTINENTAL SHELF AND
SLOPE OF THE SOUTHERN BLACK SEA

Fulya YUCESOY ODTU Deniz Bilimleri Enstitiisii, ICEL
Mustafa ERGIN ODTU Deniz Bilimleri Enstitiisii, ICEL

OZ: 1988-1989 yillarinda "Bilim" Aragtirma Gemisi ile giiney Karadeniz'in kita sahanlig ve Ust kita yamaci
lizerinde yapilan oginografik ¢alismalar esnasmda bir kepee Ornekleyicisi ile 47 durak noktasindan (8 m-445 m
arasi derinliklerinden) dip ¢okel 6rnekleri alinarak; tane boyu, karbonat, organik karbon ve agir metal analizine
tabi tutulmustur.

Incelenen ¢okeller, miktarlart < %1 ile %58 arasinda degisen kil, < %1-%64 silt, < %1-%94 kum ve <
%1-%78 oraninda ¢akil tane boyu malzemelerden olusmaktadir. Ortalama % 20'den az olan, fakat %1 ile % 39
arasinda degigebilen toplam karbonat (CaCO3) miktarlarinin biyiik bir kisminin kum ve ¢akil tane guruplarinda
- sik¢a rastlanan kalkerli organizma kavki ve kalintilarindan kaynaklandif1 mikroskopik incelemelerden

anlagilmaktadir. Toplam organik miktarlar1 %0.13 ila %3.09 arasinda (ortalama %1) degismekte ve genellikle
denizsel organizmalarin par¢alanmasindan veya ayrismasindan kaynaklandif: diigiiniilmektedir. Bununla beraber,
bazi 6rneklerde olgiilen yiiksek organik karbon degerleri erozyonla denize taginan karasal aga¢ ve bitki
parcaciklarindan kaynaklanmaktadir,

Bu ¢aligmada 6lgiilen agir metal miktarlan demir igin ortalama %3.28'dir; manganez 570 ppm, krom 110
ppm, kobalt 11 ppm, nikel 77 ppm, bakir 49 ppm, ¢inko 87 ppm, kursun ise 34 ppm dir. Giiney Karadeniz'in
dogu kisimlarindaki ¢okeller, krom, nikel ve bakirca daha zengindirler. Ornegin, en yitksek krom (183-224 ppm),
nikel (119-202 ppm), ve bakir (49-82 ppm) miktarlar: glineybati Karadeniz'in kita kenarinda rastlanmgtir.
Giineybat Karadeniz'de 8lgiilen metal degerleri ise daha azdir. (13-179 ppm Cr, 11-124 ppm Ni, ve 15-73 ppm
Cu). Bu yiiksek metal degerlerinin nedeni, zengin maden yataklarmin bol oldugu kuzeydogu Anadolu
topraklarinin erozyonla denize taginmas: yanisira yiiksek kil veya camur igeren ¢okelin metal tutma 6zelliginin
olmasidir. Diger taraftan, kursun ve cinko degerlerinin pozitif iliski gostermesi bu iki metalin ayni tiir
kaynaklardan tagindigini yansitirken, metal miktarlariin organik karbon degerleriyle pozitif bir iligki icinde
olmasi, organik malzemelerin bu iki metalin zenginlesmesinde etken oldugunu gostermektedir. Bu konudaki
calismalar halen siirdiiriilmektedir.

ABSTRACT: Bottom sediment samples were taken at 47 stations (8-445 m water depths), using a grab
sampler during the oceanographic cruises of R/V Bilim on the continental shelf and upper slope of the southern
Black Sea in the years 1988-1989 and the samples were subjected to grain size, carbonate, organic carbon and
heavy metal analysis.

The sediment samples are composed of < 1-58 % clay-, < 1-64 % silt-, < 1-94 % sand-, and < 1-78 %
gravel-sized materials, Microscopic studies reveal that the total carbonate contents ranging from 1 to 39: CaCO3
(avg. 20%) must be derived from the calcareous organism remains frequently occurring in the sand and gravel
fractions. Total organic carbon contents vary between 0.13% and 3.09% (avg. 1%) and are believed to be resulted
widely from the decay of organic matter of marine origin. However, the measured high organic carbon values are
attributed to the presence of wood and plant remains in some samples, from the terrigenous influxes due to the
erosion on land.

The measured heavy metal concentrations are, on the average, 3.28% for Fe, for Mn 570 ppm, for Cr 110
ppm, for Co 11 ppm, for Ni 77 ppm, for Cu 49 ppm, for Zn 87 ppm, and for Pb 34 ppm. The sediments from
the southeastern Black Sea margin show markedly high Cr (183-224 ppm), Ni (119-202 ppm), and Cu (49-82
ppm) concentrations, as compared with those from the southwestern margin (13-179 ppm for Cr, 11-124 ppm
for Ni, and 15-73 ppm for Cu). The high contents of these metals are related to the erosion of mineral deposits
which commonly occur on the Anatolian hinterland of southeastern Black Sea, as well as, to the presence of high
clay/mud fractions of sediments capable of carrying of large quantities of the metals. On the other hand, the
presence of positive and significant correlation between the lead and zinc contents may suggest similar sources
for these two metals, whilts a significant correlation of organic carbon with these metals should be indicative of
favoured metal enrichment in the organic fraction of sediments. Further investigations are now in progress.
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MERSIN KORFEZINDE KITA SAHANLIGININ IC VE ORTA KFEZSI.\JLERENDEK.i GEC
KUVATERNER SEDIMENTLERE AIT TABAKALASMA DURUMUNUN YUKSEK
AYIRIMLI SUREKLI SiSMiIiK KAYITLARLA SAPTANMASI

STUDY OF THE LATE-QUATERNARY STRATIGRAPHY OF THE INNER AND MIDDLE SHELF OF
THE MERSIN BAY USING CONTINUOUS HIGH-RESOLUTION SEISMIC PROFILES

Mustafa ERGIN ODTU Deniz Bilimleri Enstitiisii, ICEL
Kemal TIMUR ODTU Deniz Bilimleri Enstitiisii, ICEL
Mahmut OKYAR ODTU Deniz Bilimleri Enstitiisii, ICEL

OZ: Mersin Korfezinde yiiksek ayinmli, s1g-sismik refleksiyon sistemi ile elde edilen siirekli kayitlara gore, kita
sahanlifimn i¢ ve orta kesimlerini orten katmanlar, stten alta dogru, baslica ti¢ sismostratigrafik seriden (C, B
ve A) olugmaktadir.

Ustte giincel deniz tabani ile siirlanan C serisi, alttaki B serisinden diizensiz ve engebeli bir yiizey (R) ile
ayrilmakta ve Holosen dénemine ait oldugu tahmin edilmektedir. Sismik kayitlarla C serisini olugturan sediment
kalinhg ise, Seyhan Nehri agzinda maksimum degere ulagmakia olup, agiz noktasindan itibaren biitiin yonlere
dogru uzaklagirken bu kalinhk azalmaktadur. Bu sediment serisi de sismik kayitlara gore kendi iginde iki ayr
birimden (Ust-1 ve Alt-2) olusmaktadir. Ust birim (1) oldukga diizenli ve ince yatay paralel yansima tabakalar
icermekie iken, alt birime (2) ait kayitlarda karmagik, yer yer egimli ve diizensiz tabakalagma izleri
goriilmektedir.

Korfezin bat kiyilarinda ise dzellikle dar bir sahil seridi i¢inde kiyidan deniz tabanina dogru sediment
kaymalar, kiitlesel diisme ve akmalar ve cephe dolgulan gibi akif bir giincel sediment olugumu sismik kayitlara
gore ortaya ¢ikmaktadur.

Sismik kayitlarda saptanan ve Pliyo-Pleyistosen doneminde olustugu yorumlanan ikinci sediment serisi
(B) Geg Pleyistosen/Holosen simirindaki diizensizliklere benzer sekilde en az iki veya Ug¢ devreyi igermekte olup,
bu durum, dzellikle Pleyistosen donemindeki iklimsel degisiklikler ve deniz seviyesindeki algalip-yiikselmeler
nedeniyle tekrarlanan sedimentasyon olgusunu belirlemektedir.

Mersin Korfezinin kayalik bau kiyilarinm agigindaki sismik profillerde ise ficiincil bir seri (A)
gorillmektedir. Bu serinin, gerek karada mostra vermis jeolojik olugumlara gore ve gerekse kiyilarda yapilmig
cesitli karasal sondajlara ait litolojik loglara gore Pliyo-Kuvaterner dncesi doneme ait kumtagi, marn, ve
kiregtagindan olustugunu kabaca degerlendirmek miimkiindir.

ABSTRACT: High-resolution shallow-seismic profiles obtained in the inner and mid shelf areas of the greater
Mersin Bay showed that the sedimentary column is comprised of, from top to bottom, three major
seismo-stratigraphic sequences (C, B, and A).

The upper sequence C, which is bordered at the top by the present sea-floor and seperated from the lower
scquence B by an irregular and erosional surface (R), is believed to be representing the Holocene time. The
Holocene sequence C reaches a maximum thickness off the mouth of Seyhan river and thins in all directions
away from this point. The sedimentary sequence C can be divided into two further units (1 and 2). The upper unit
(1) shows parallel/divergent to sigmoidal facies, whilst the lower unit (2) of sequence C is marked by
sigmoidal-oblique to wavy/hummocky reflection patterns.

Slumping, mass-flow, and front-fill processes are active along the bottom, especially on the narrow
shelves west of Mersin Bay.

The lower sedimentary sequence B is interpreted to be repsentative of the Plio-Pleistocene deposits and
shows, at least, two or three orders of sedimentary cycles similar to Late-Glacial/Holocene unconformities,
indicating repetitive sedimentation patterns due to climatic fluctuations and oscillating sea-level changes mostly
in Pleistocene.

The investigation of soil borings and paleogeographic reconstructions on land coupled with
seismo-stratigraphic results reveal the existence of a third sequence (A), which is roughly corresponds to the
pre-Plio/Quaternary sequences (mainly limestones and marls) and are only observable in seismic profiles from the
nearshore environments off the rocky coasts west of Mersin.
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KARMA JEOLOJi OTURUMU

JEOLOJI FELSEFESI VE BIR ORNEK
PHILOSOPHY OF GEOLOGY AND A CASE STUDY
Ayhan Sol MTA Genel Miidiirliigii, Maden Etiid ve Arama Dairesi, ANKARA

OZ: Bu ¢alismanin amaci "Jeoloji felsefesi nedir?", "Jeolojinin kendi yasa ve teorileri var midir?”, ve " Jeoloji
tarihsel bir bilim olarak diigiiniildiigiinde ne anlagilmalidir?" gibi bazi genel sorular: tartigmaya agmak ve sonrada
Jeoloji felsefesi konusunda bir 6rnek ¢aligma dnermektir. Bu ¢alisma Steno'nun tabakal kayaclarin goreceli
yaglarini saptamaya yarayan ve jeolojinin en temel ilkesi kabul edilebilecek birinci aksiyomunun incelenmesidir.

Steno'nun birinci aksiyomu "herhangi bir sekilde yerinden oynatilmamis bir tabaka serisinde en yagh
tabaka en altta bulunur ve bunun iizerinde ardisik olarak gelen diger tabakalar daha genctir" seklinde ifade
edilebilir. Her nekadar bu ilkedeki akil yiiriitme sezgisel olarak dogru gibi gériinse de tabakalarin olustuktan sonra
yerlerinden oynatilmig olup olmadiklan seklindeki bir kosulun saptanip saptanamiyacagl sorusu ortada
kalmaktadir.

Bu soruya yanit verebilmek i¢in kayaglarin pozisyonlarini saptamaya yarayan cesitli yontem ve ilkeler
titketici bir gekilde irdelenmistir. Bu irdeleme sonucunda kayaglarin olugumlarindan sonra yerlerinden oynatilip
oynatilmadifimn saptanamiyacagi ortaya ¢ikmaktadir; bu durumda Steno'nun birinci aksiyomu hi¢ bir olas
uygulamasi olmayan, felsefi olarak bos bir ilke olarak goziikmektedir.

ABSTRACT: The purpose of this study is to raise several questions such as "What is philosophy of
geology?", "Does geology have laws and theories of its own?" and "What is to be understood when geology is
called historical science?". We will, then, present a case study which is on Steno's first axiom regarding the
determination of the relative ages of different strata.

Steno's first axiom, also known as "Principle of Superposition”, states that in an undisturbed sequence of
strata, the oldest strata lie at the bottom and successively higher strata are progressively younger. Although the
reasoning in the principle seems correct, the question remains whether disturbance/undisturbance state of strata
can be determined.

In order to answer this question, different types of methods and principles regarding the determination of
the position of rocks are analyzed exhaustively. As a result of this analysis, it is concluded that
disturbance/undisturbance state of strata cannot be determined: therefore, Steno's first axiom is philosophically an
empty principle without any possible application.
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ORTA SINAP'TAKI YENI BIR TRAGOREAS TURU (TRAGOREAS SINAPENSIS
TEKKAYA) :

A NEW SPECIES OF TRAGOREAS (TRAGOREAS SINAPENSIS TEKKAYA) IN THE MIDDLE SINAP
[brahim TEKKAYA MTA Genel Miidiirliigii, Tabiat Tarihi Miizesi, ANKARA

OZ: Yassioren ve Kaymcak lokalitelerindeki orta Sinap, orta ve iist seviyelerinde bircok Bovidae mandibula'st
cle gegmistir. Bu mandibula'lardan bir kismi Tragoreas sinapensis TEKKAYA tiiriine aittir. Bu tiirlin yanak
diglerinin altina rastlayan ikinci foramen mentale yoktur. P3'de, Paraconide ve Parastylide kaynasmigtir.

Metaconide ise, Entoconide dogru meyleder. Metaconide'nin on tarafindaki oyuk, arkasindaki oyuktan hem derin
ve hem de genigtir. P4'tin Paraconide’si, Parastylide ile birlesmistir. bu tiiberkiil ayni zamanda geriye dogru
geligmigtir. Bu digteki Metaconide'nin ucu paraconide dogru donmiistiir, Buccal yiizde Hypoconide bir sulcus'la
aynilmig olup olduk¢a genis bir ¢ikinti tegkil eder. M'in ¢ok az geligmig bir Protostylide'si vardir. Bu digin
Metaconide ve Hypoconide'yi meydana getiren ikinci lob'u, Paraconide ve Protoconide'yi tegkil eden birinci
lob'undan daha fazla gelismistir. Lingual yiizdeki Parastylide hissedilmeyecek derecede zayiftir. Bu durum
Metastylide'de goriiliir. Bu digte en gelismis stylide, Entostylide'dir. Mp'de Ectostylide ve Protostylide ¢ok
zayifur. Diger stylide'ler geligmistir. M3'de ise biitiin stylideler gelismistir. Talon oldukga geligmig olup hafif
bir hilal bigimi gosterir. M3'iin en geligmis lob'u birincisidir. Fossa anterior'iin 6n kismi gelismemigtir. Biitiin
bu dzellikleriyle Tragoreas sinapensis TEKKAYA, difer Tragoreas tiirlerinden aynimaktadir.

ABSTRACT: Many mandibles of Bovidae were discovered in the Middle and Upper levels of Middle Sinap at
Yassioren and Kayincak localities. Some of them belong to Tragoreas sinapensis TEKKAYA. There is absent
the second foramen mentale which is situated under the cheek-teeth on the corpus mandible. Paraconide and
Parastylide had been fused with each other on P3. Metaconide tends to Entoconide and the anterior groove is dip

and wide than the posterior groove of Metaconide on P3. Paraconide and Parastylide come together on P4 and

same time, this cusp developes to the back side of this tooth. The end of Metaconide turns to the Parconide on
P,4. Hypoconide which has enough widely protuberance, had been separated by the sulcus on the buccal surface

of P4. There is a rarely developed Protostylide of M. The second lobe which has Metaconide and Hypoconide,

is more developed than the first lobe hantian Paraconide and Protoconide on this tooth. Parastylide is unseen
rarely weak on lingual surface. The form of Metastylide is also same. Entostylide is well developed stylide on
this tooth. Ectostylide and Protostylide of M5 are very weak. The other stylides of My haven't develop. But, the

all stylides of M3 are also well developed. Talon is a rather development and it has a weakly creseent form. The
first lobe of M3z is well developed. Infront part of Fossa anterior is not develop. all these characters of Tragoreas

sinapensis TEKKAYA are different to the other species of Tragoreas.
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TURKIYE MIiOGYPSINIDAE'LERININ STRATIGRAFIK YAYILIMLARI VE EVRIMIi
THE STRATIGRAPHIC RANGE AND THE EVOLUTION OF MIOGYPSINIDAE IN TURKEY
Sefer ORCEN MTA Genel Miidiirliigii, Jeoloji Etiidleri Dairesi, ANKARA

OZ: Bugiine kadar yapilan incelemelerde Tiirkiye'de Miogypsinidae'lerin yag konaklarinin, Ust Oligosen? - Alt
Miyosen gegisinden baglayarak Orta Miyosen'e kadar stratigrafik bir yayihim gosterdigi bilinmektedir.
Biyostratigrafik veriler degerlendirilerek Ttrkiye'de Miogypsinidae'lerin ilk ortaya ¢ikiglarinin Sattiyen ile
Akitaniyen'in gegisi (Ust Oligosen ile Alt Miyosen gegisi)'nde, Miogypsinoides complanatus tiirii ile oldugu
sonucuna varilmigur. Tanunlamalari yapilan diger Miogypsinidae'lerden: Miogypsinoides dehaartii Burdigaliyen,
Miogypsina cf. gunteri Akitaniyen, Miogypsina irregularis - Mioypsina interimedia Burdigaliyen yas konaklarim
karakterize etmektedirler.

Tiirkiye'deki Miogypsinidae'lerin evrimini, birbiri ard: sira gelen filozonlar: ile 2 ana soy dizisine
dayanarak ortaya koymak olanakhdir: 1, Miogypsinoides complanatus-Miogypsinoides sp. - Miogypsinoides
dehaartii. 2. Miogypsina cf. gunteri - Miogypsine irregularis - Miogypsina intermedia.

ABSTRACT: In Turkey Miogypsinidae made their first appcarances with the species Miogypsinoides
complanatus in the Chattian - Aquitanian transition. This family is represented by two lienages: 1.
Miogypsinoides complanatus - Miogypsinoides sp. - Miogypsinoides dehaartii. 2 Miogypsina irregularis -
Miogypsina intermedia.

Of the Miogypsinidae species described in Turkey Miogypsina cf. gunteri is found in Aquitanian. Whereas
Miogypsinodes dehaartii, Miogypsina irregularis and Miogypsina intermedia are found in Burdigalian. The family
disappeared at the Middle Miocene.



20 44, TURKIYE JEOLOJI KURULTAYI 1991 BILDIRI OZLERI

UZAKTAN ALGILAMA TEKNIKLERI KULLANARAK ESKISEHIR YORESI SEPIOLIT
SAHALARININ AYIRDEDILEBILIRLIGININ SAPTANMASI

INVESTIGATION INTO THE DETERMINATION OF ESKISEHIR-REGION SEPIOLITE LOCATIONS BY
USING REMOTE SENSING TECHNIQUES

Can AYDAY Anadolu Universitesi, Mithendislik Fak. Maden Miihendisligi Bol., ESK'IsEHiR
Rifat BOZKURT Anadolu Universitesi, Mithendislik Fak. Maden Mithendisligi Bol., ESKISEHIR
Sevgi COLAK Anadolu Universitesi, Mithendislik Fak. Maden Miihendisligi Bol., ESKISEHIR

OZ: Bu giine kadar uzaktan algilama teknikleri ve TM (Thematic Mapper) goriintiileri ile ¢ok degisik amaglara
yonelik arastirmalar yapilmustir. Tiirkiye'de bu tip ¢aligmalar oldukga yeni ve azdir. Bu ¢alismada ise uzaktan
algilama tekniklerinden ve TM goriintiilerinden jeoloji alanindaki aragtrmalar igin faydalamlmigur. Cok genig
alanlarin gozlenebilmesi, gelisen teknolojinin beraberinde getirdigi ayirtlama giiciiniin artmas: kaya birimleri ve
maden sahalarimin saptanmasinda genis olanaklar getirmistir. Teknolojinin oniimiizdeki yillar i¢inde bu hizla
gelisecegi diisiiniildiigiinde uzaktan algilama konusundaki gelismelerin artacagi ve yapilan ¢aligmalarin hassasiye-
tinin yerden yapilan gozlemlere yaklasacag: beklenmekiedir. Bu ¢alismanin amaci, Eskigehir yoresinde ¢ikan
lilletas (SEPIOLIT) adli endiistriyel hammaddenin uzaktan algilama teknikleri ve Landstat TM verileri yardimu ile
saptanmast, ayirtlanmasi, olusumla ilgili tektonigin ortaya ¢ikartilmasi ve olasi yeni sahalarin aragtinlmasidir.

X-1ginlart animlanmastyla kimyasal bilegimi Sij9MggO3q (OH)g(OHy)4*6H,O olarak bilinen sepiolit
Eskisehirin KD'da bulunmaktadir. Bolgede irili ufakli birgok saha isletilmektedir. Isletilen bu sahalardan
¢ikartilan sepiolit yumrulari elde islenerek pipo ve siis egyas: seklinde degerlendirilmektedir. Yorede genig sahalar
kaplayan ultrabazik kaya tiirii ile iliskili bulunan sepiolit olusumunun bolgede etkin olan tektonik ile baglantil
oldugu gozlenmistir.

ABSTRACT: Up to date, various investigations directed to different purposes has been made by using remote
sensing techniques and Thematic Mapper (TM). THese kind of investigations are relatively new for Turkey, and
there are few reported studies related with subject. In this study, remote sensing and TM images have been used
for geological investigation purposes. The efficient detecting means of the improved technology has been made it
possible to examine rock lithology and determine potential mining areas on a broader scale. If it can be assumed
that the present level of this technology will further improve in the future, it should be expected that the acuura-
cy of such observations will be close to that of site observations.

This study is concerned with the use of remote rensing techniques and Landsat TM data for the determination of
Eskisehir-region sepiolites (meerschaum), as well as its tectonics and potential areas.

Sepiolites which are located at the NE of Eskisehir, are chemically identified as SijpMggO30(OHp)4*6H20 by

X-ray analysis. The raw material brought ouf of a number of pits is mainly used for the hand made production of
pipes and handy crafts. It has been observed that the sepiolite occurence is closely related to the ultrabasic rock
units and tectonics of the region.
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KUZEY ANADOLU FAY ZONUN'DA SUREKLI KRiP OLCUMLERI

CONTINUOUS CREEP MEASUREMENT ALONG THE NORTH ANATOLIAN FAULT

Coskun ALTAY Maden Tetkik ve Arama Genel Miidiirliigii Jeoloji Etiidleri Dairesi ANKARA
Halit SAV Maden Tetkik ve Arama Genel Miidiirliigii Jeoloji Etiidleri Dairesi ANKARA

OZ: Asismik kayma hareketi olan “Krip", ¢oBunlukla dogrultu auml: diri faylarda gériiliir. Son 20-25 yil
igersinde California‘daki San Andreas ve Haywart Faylarinda aynntil olarak incelenmigtir. Aym benzer dzellikleri
tagiyan Kuzey Anadolu Fayin'da, ilk olarak krip belirtilerine rastlanmig ve jeodezik Slciimler yapilmistir,

KAF'da ilk kez siirekli krip 6l¢iimlerine 1980 yilindan itibaren MTA ve MIT (Massachuseltts institute of
Technology) isbirligi ile baglanmustr. KAF'nin fsmetpasa'dan batiya dogru 175 km'lik boliimiinde 4 adet "Krip-
metre sirastyla Ismetpaga-Kapakli-Yenice ve Yongalik yorelerine yerlestirilmigtir.

Bu ¢aligmada, aletlerin yerlestirme ve ¢alisma yontemleri ile 1982-1990 yillar1 arasinda alinan kayitlardan
elde edilen 6l¢iim degerlerinin baz1 sonuglan anlatilacakur.

S6z konusu donemde Ismetpasa'da fayin hareket mekanizmasma uygun (sag yonlii) 6.67 cm kiimiiliitif yer
deistirme saptanmustir. Yaklagik 7.7 mm/yil ortalama hiz, kararh kayma iizerine binen peryodik denilebilecek
akuf krip sigramalar seklinde gelismistir.

Fayin bat ucunda Yongalik Kripmetresinde ise daha degisik durumlar gozlenmigtir. Bu dénem igersinde,
siirekli olarak sag ve sol yonlii tersine hareket eden bazen 1.5 mm ye varan kaymalara raslanmigtir.

Diger iki Kripmetrede herhangi bir krip olay1 gozlenmemistir. Kaydedilen krip olaylarinin yéreye yakin
depremlerden etkilenip etkilenmedigi ayrica aragtirilmastir.

ABSTRACT: Creep is aseismic movement along mostly strike-slip active faults. Creeping events have been
studied along the San Andreas and Hayward Faults in California in the last few decades. In Turkey, along the
North Anatolian Fault (NAF), which reflects similarities with the above mentioned faults, creeping has been no-
ticed in 1972 and geodetically studied.

Continuous creep measurements alnog the NAF has been started in 1980 in context of a joint study by
MTA and MIT (Massachusetts Institute of Technology). Four creepmeter stations have been installed along the
western part of the NAF, starting from Ismetpasa, Kapakli, Yenice and Yongalik thus covering a segment of 175
km.

This study aims to give information about the installation, methods and interpretation of the results of the
records gathered between 1982-1990.

In this period, totall, 6.67 cm displacement compatible with the right lateral movement of the faults has
been observed. Stable creeping, at a rate of approximately 7.7 mmy/yr, has been developed periodically.

At Yongalik station, a continuous creeping, both in right and left sense at a rate of 1.5 mm has been ob-
served. No creep event has been observed at the other two stations. The relation of the recorded creeping events
with the earthquakes occurred around has not been studied.
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MAGMATIZMA OTURUMU

ALT MESOZOYIK YASLI DORT KUZEY KAROLINA DiYABAZ DAYKINDA IZLENEN
KIMYASAL VE PETROGRAFIK DEGISIMLER

CHEMICAL AND PETROGRAPHIC VARIATIONS ACROSS TRANSVERSE PROFILES OF FOUR
EARLY MESOZOIC DIABASE DIKES FROM NORT CAROLINA

Ayhan SOL MTA Genel Miidiirliigii, Maden Etiid ve Arama Dairesi, ANKARA

OZ: ABD'nin Kuzey Karolina eyaletinde Rockingham yakinlannda yiizeylenen dort Mesozoyik diyabaz
daykindan (Ellerbe, Harrisville, Luther Mountain ve Zion Grove dayklar1) alinan numuneler esas ve bazi iz
elementler igin analiz edilmigtir. Yetmis alti numune dayklarm dogrultularina dik olarak alinmustir. Kimyasal
analiz disinda 50 numune i¢in ayrintili modal analiz yapilmagtir,

Ellerbe, Harrisville ve Luther Mountain dayklarindan toplanan numunelerin ikisi diginda hepsi kuvars
normatiftir. Luther Mountain daykinin GB kontagindan alinan iki numune ve Zion Grove daykindan alinan
numuneler ise olivin normatiftir. Kuvars-normatif dayklar benzer kimyasal bilisime sahiptir. Biitiin dayklar
Kuzey Amerika'nin dogusundaki Mesozoyik yash diger dayklarla ayni kimyasal gidise sahiptir. Kuvars-normatif
numunelerin kimyasal gidisi plajioklas ve klinopirc! » i aynmlagmast olivin-normatif numunelerinki ise olivin
ayrimlasmasi gostermektedir.

Luther Mountain daykinin olivin-normatif numuneleri ve Zion Grove daykmnn merkezine yakin kisimdaki
hizli soguma gosteren kisimlan birden fazla magma sokulumuna isaret etmektedir. Bu durum petrografik,
mineralojik ve kimyasal degisimlerle de desteklenmektedir. Luther Mountain daykinin kuvars-normatif
kismindaki kimyasal degisimler de bagka bir magma sokulumu oldugu kamsim vermektedir. Ellerbe daykinin
numuneleri kristallesme mekanizmas: olarak akis ayrimlasmasi (flow differentiation) izlenimini vermektedir.
Fakat AloO3' deki degisim bimodal dagilim gostermektedir. Harrisville daykindaki kimyasal degisim digtan ige

dogru klasik ayrimlasma modeline uygun goriinmektedir.

ABSTRACT: Major and selected trace elements were analyzed in samples from four Mesozoic diabase dikes
(the Ellerbe, Harrisville, Luther Mountain, and Zion Grove dikes) cropping out near Rockingham, North
Carolina, USA. Seventy-six samples were collected perpendicular to strike of the dikes all of which were
analyzed chemically. In addition, detailed modal analyses were performed on 50 of the samples.

The samples collected from Ellerbe, and Luther Mountain dikes are quartz normative, except for two
chill-margin samples from the SW-contact of the Luther Mountain dike, which are olivine normative as are those
from the Zion Grove dike. The quartz-normative dikes have similar chemical compositions. All dike
compositons follow the same similar chemical compositions. All dike compositions follow the same chemical
trends as other Mesozoic diabases of eastern North America. Trends for quartz-normative samples suggest
plagioclase .and clinopyroxene fractionation, while trends for olivin-normative samples suggest olivine
fractionation.

Olivine-normative samples from the Luther Mountain dike and chill section near the center of the Zion
Grove dike indicate multiple injection chemical of magma. This is also supported by petrographical,
mineralogical, and chemical variations across the dikes. Chemical variations across the quartz-normative portion
of the Luther Mountain dike also suggest another injection of magma. Variations across the Ellerbe dike suggest
flow differentiation as a crystallization mechanism, although the AlyO3 variation shows a bimodal distribution.

Classical differentiation from margin inward is suggested by chemical variations in the Harrisville dike.
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BOLU-CANKIRI (KOROGLU DAGLARI) ARASINDAKI NEOJEN YASLI
VOLKANITLERIN STRATIGRAFiSI VE PETROLOJISI

STRATIGRAPHY AND PETROLOGY OF THE NEOGENE VOLCANICS BETWEEN BOLU AND
CANKIRI (KOROGLU MOUNTAINS)

Ahmet TURKECAN MTA Genel Miidiirliigii, ANKARA
Ali DINCEL MTA Genel Miidiirliigii, ANKARA
Nedim HEPSEN MTA Genel Miidiirliigii, ANKARA
Ibrahim PAPAK MTA Genel Miidiirliigii, ANKARA
Biinyamin AKBAS MTA Genel Miidiirliigii, ANKARA
Mustafa SEVIN MTA Genel Miidiirliigii, ANKARA
Iskender B. OZGUR MTA Genel Miidiirliigii, ANKARA
Yavuz BED] MTA Genel Miidiirliigii, ANKARA
Goksel MUTLU MTA Genel Miidiirliigii, ANKARA
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Engin UNAY MTA Genel Miidiirliigii, ANKARA
Gergek SARAC MTA Genel Miidiirliigii, ANKARA
Sedat KARATAS MAT-FEN Dersanesi, ANKARA

OZ: Inceleme alaninda Neojen Volkanizmas: son derece etkin olup, cesitli yaslarda ve degisik kimyasal
bilesimlerde iiriinler olusturmustur. Al Miyosen'de faaliyet gistermeye baslayan volkanizma kalkalkalen
karakterlidir. Ilk iiriinleri dasitik ve riyolitik lav, tiif ve aglomeralardan olugsan Karasivri volkanitleri ile andezitik
ve dasitik tiirden lav, tiif ve aglomeralardan olugan Kirazdag: volkanitleri meydana getirirler. Daha sonra olusan
Ilcadere volkanitleri bazaltik andezit ve andezit tiiriinde olup, liste dogru andezitik ve dasitik tiirdeki lavlari
olugturan Devedren volkanitlerine, Devedren volkanitleri de yine andezitik ve dasitik tiirdeki Bakacaklepe
volkanitlerine gegmektedir. Inceleme alaninda biitiin bu volkanitlere iliskin aglomera, volkanik konglomera ve
tiifler (Uludere formasyonu) ile bunlara girik olarak bulunan es yash ¢okeller (Hirka formasyonu, Hilyiikkoyii
formasyonu) yer alirlar. Uzerlerini ise Ust miyosen yagh Urug formasyonu orter. Yorede ¢ok yaygin olarak
gozlenen kalkalkalen volkanizma Ust Miyosen baglarinda sona ererken Alt Pliyosen'de ozellikle inceleme
alanmin dogu ve kuzey dogusunda sosonitik ozellikler gosteren olivin bazalt tiiriinde (Ozlii bazalt) bir
volkanizma faaliyete baglar. Ozlii bazaltinin iizerinde ise Ust Pliyosen yash ¢okeller (Ilgaz formasyonu) yer alir.

Inceleme alanindaki volkanitlerde yapilan petrokimyasal ¢alismalar, kalkalkalen iriinlerin And tipi kita
kenar1 volkanitleri ile benzerlik icinde olduklarini, sogonitik volkanizmanin ise bilyiik olasilikla diklesen ve
derinlere dalan okyanus kabugu malzemesinin son iiriinleri olarak meydana geldigini gostermektedir.

ABSTRACT: Neogene Volcanism that formed various aged products in various chemical compositions was
extremely active in the investigated area. Volcanism that began in Lower Miocene is in calc-alkalic character.
The first products are the dacitic and rhyolitic lavas, tuffs and agglomerates of Karasivri volcanics and the
andesitic and dacitic lavas, tffs and agglomerates of Kirazdag volcanics. Later, Ilicadere volcanics were formed in
basaltic andesitic and andesitic type. They transit upward the andesitic and dacitic lavas of Devesren volcanics and
the andesitic and dacitic lavas of Bakacakiepe volcanics. Agglomerates and tuffs related to all volcanics in the
investigated area (Uludere formation) and the same aged sediments taht interfingered with the volcanics (Hirka
formation, Hilyiikk6yii formation) take place. They are covered by Upper Miocene aged Urus formation.
Calc-alkalic volcanism that is widespread in the region ends in the Early Upper Miocenc. Olivine basaltic
volcanism (Ozlii basalt) that is in shoshonitic character in the east and the northeast of the investigated arca
started in Lower Pliocene. Ozlii basalt is overlain by Upper Pliocene aged sediments (Ilgaz formation).

According to petrochemical researches on the volcanics of the investigated area calc-alkalic products are
similar to And type of the continental margin volcanics, and the shoshonitic volcanism was probably occured as
the last products of the material of oceanic crust that became steep and plunged to deep.
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KARS - ARPACAY DOLAYININ JEOLOJiSI VE NEOJEN-KUVATERNER YASLI
VOLKANITLERIN PETROLOJISI

GEOLOGY OF THE VICINITY OF KARS - ARPACAY AND PETROLOGY OF NEOGENE -
QUATERNARY AGED VOLCANITES
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OZ: Kars, Arpagay, Cildir ve Digor dolaylarim kapsayan ¢alisma alaninda, st Miyosen'den baslayarak
Kuvatemner ortalarina kadar gesitli evrelerle etkin olan volkanizma iiriinleri ve bunlarla yanal gegisli akarsu ve gol
ortam kosullarinda olugmus ¢okel kayaglar yer almaktadir.

inceleme alaninda en altta sari-boz-kirmizi renkli, jips ara tabakali kumtasi, kiltagi ve ¢amurtag
ardalanmali iist Miyosen yasli "Horasan formasyonu” yer almaktadir. Bunun iizerine yoredeki volkanizmanin ik
evresi ile olusan altta aglomera-tiif, iisite andezitik lavlardan (3,7-3,6 milyon yil) ibaret, yaklagik 350-400 m
kalinlikta Ust Miyosen-Alt Pliyosen yasl "Kura volkanitleri” gelmektedir. Kura volkanitleri iizerinde kalinliklart
50-100 m arasinda degisen, siitiinsal eklemli, siyah renkli Alt Pliyosen yagli "Akyaka bazaltlart” bulunmaktadir.
Daha sonra tiif, pomza, perlit ve obsidiyen tiirde ¢ogun asidik iiriinler i¢eren orta-Ust Pliyosen yash (2,7-1,9
milyon yil) "Dumanlidag piroklastikleri” gelmektedir. Bu piroklastikler iizerine de dordiincli volkanik evrede
olusmus, boz kurguni renkli, belirgin akma yapili Alt Kuvarterner yasl (1,8 milyon yil) "Taskopril andeziti ile
" Akiiziim ignimbiriti" gelmektedir. Bu volkanitleri siyah renkli, gaz bosluklu, yer yer curuf seklinde Kuvaterner
yash (1,6-1,3 milyon yil) "Melikler bazaltlar1” izlemektedir. Bolgede volkanizma tekge kiigiik konilerden ¢ikmug,
ince taneli, koyu renkli andezitik lavlar va agik renkli tiif ve kiillerle (Obruk volkanitleri) sona ermektedir.

Calisma alaninda, volkanik kayaglarla yanal gegisli olan akarsu ve gol ortam kosullarinda ¢okelmis,
gri-boz-beyaz-sari-kahve renkli, ince-orta-kalin yatay tabakali kumtagi, ¢amurtagi, marn ve konglomera
ardalanmali "Kalkankale formasyonu"da ayirtlanmugtir.

Volkanik kayaglarda yapilan jeokimyasal ¢aligmalar sonucu; Cogun kalkalkalen, yiiksek potasyumlu
kalkalkalen daha ender olarak hafif alkalen ve toleyitik nitelikte olduklar saptanmistir.Inceleme alaninda,
titketilmis mantodan tiiremis toleyitlere 6zdeg olan toleyitik nitelikli lavlar ve daha az tikketilmis kita alt
litosferden tiiremig hafif alkalen lavlar ile birlikte olasilikla kita alundaki mantonun boliimsel ergimesi ve Dogu
Anadoluda plakalarin ¢arpismasi sonucu kalinlagmig olan kita kabugu iginden yer yiiziine yiikselirken kabuktan
dziimleme ve kristallenmeyle ayrimhilastirip olusturdugu kalkalkalen lavlar bir arada genis yiizlekler
vermektedirler. Volkanitlerin, plakalar arasindaki ¢arpigma zonunda kabuk kalinlagmast, bununla birlikte litosfer
incelmesinin yarattig1 genlesme kuvvetlerinin etkisiyle basing ferahlamasi ve s1§ mantoda boliimsel ergimelerin
olugmalariyla meydana geldikleri diigiiniilmektedir.

ABSTRACT: In the study area comprising Kars, Arpagay, Cildir and Digor there are volcanic products which
were active from Upper Miocene to the middle of Quaternary with detritics deposited in fluvial and lagunar
environment which are laterally transited with these volcanics.

Geochemical analysis of the volcanic rocks revealed these rock to be mostly calcalkaline, calcalkaline with
high potassium and rarely alkaline and tholeiitic. In the study area tholeiitic lavas identical to thoeiites derived
from spent mantle and light alkaline lavas derived from less spent subcontinental litosphere with calcalkaline
lavas formed by seperation by assimilation and crystallizations from the crust rising to earth surface through the
continental crust thickened by the collision of plates in the East Anatolia and probably by fractional melting of
subcontinental mantle, give vast outcrops. Volcanics are considered to be formed by fractional meltings in
mantle and by crust thickening in collision zone between plates together with pressure relief caused by the action
of expansion forces created by litosphere thinning.



