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MAGMATI ZMA -MADEN YATAKLARI OTURUMU

TURKIYE DEMIR YATAKLARINA YENI BIR BAKIS
NEW LOOK AT THE IRON DEPOSITS OF TURKEY
M. Orhan OZKOCAK  Enetji ve Tabii Kaynaklar Bakanhigl, ANKARA

OZ: Halen demir cevheri Gretimimiz, demir-elik labrikalasmizm ihtiyacim kargilayamamaktadir. Demir cev-
heri ihtiyacimizi ekonomik dlgiilerde kendi kaynaklarimizdan saglamak igin, mevcut yataklarimzda iiretimin
arttrlmasi ve dugiik tenorlii demir cevherlerimizin zenginlestirme ve indirgeme faaliyetlerine araliksiz devam
edilmesi yanminda, bagta Adana-Kayseri ve Sivas-Malatya olmak iizere Kocaeli-Sakarya, Konya-Afyon
Sultandaglari, Hatay-Amanos daglart vb. demir havzalars; demir, jeolojisindeki yeni gelismeler 1g181nda paleo-
cagrafik, stratigralik ve tektonik ctidlere konu edilmelidir.

Denizlerde yapilan petrol sondajlarmdan ve modem yatak etiiddlerinden elde edilen bilgiler, dzellikle se-
dimanter demir yataklarmin olugum mekanizmalart, konusunda ¢ok yeni bulgularin ortaya ¢ikmasini saglamigtir.
Transtorm [aylar boyunca sismik hareketler sonucunda agilma srasinda yerkabugunun derinliklerine pompala-
nan tuzlu deniz sulart 6zellikle ve yogun bir gekilde demir elementini dziitleyerek sikismalar sirasinda yan fay-
lardan deniz tabanina sizarak deniz suyundaki demir konsantrasyonunu arttwmaktadur. Jips. tuz (NaC 1) vb. eava-
poritlerin bulundudu bolgelerde deniz suyunun oziitleme gicl daha fazla olmaktadir. Bu gekilde demir
konsantrasyonu artan denizlerde atmosferin ve deniz suyunun CO2 ve O2 basinglarina, su derinligine, deniz di-
binin morfolojisine bagh olarak alt1 ana tip ve dort ara tip olmak iizere on tip demir olugumu tegekkil etmekte-
dir. Konsantrasyonu diigiik satth sulart ile konsantrasyonu yiiksek satth alt su kiitlelerinin riizgarlar, transgres-
yon ve regresyon hareketleriyle yer degigtirmesi sedimantasyon havzasina, cesitli jeolojik devirlerde hiikiim
siirecek sekilde bir stireklilik saglamaktadur.

Kuzey Anadolu lay zonu; GiineydoZu Anadolu fay zonu; Mersin, Pozanti, Sarkigla ve Sivas yolu ile do-
guya uzanan Ecemis koridoru; Kozan, Sariz ve Hasangelebi yolu ile dofuya devam eden fay zonu; Antakya'dan
baslayarak Elaz1¥ yoluyla kuzeydoZuya dogru devam eden Oli Deniz rifti ve transform fay 6zelligini tagtyan
daha bircok [ay hatt demir aramalart i¢in onemli hedeller tegkil etmektedir.

Tirkiye'nin yogun tektonik evrimi, jips ve tuz gibi evaporitlerin bollugu, meveut bilgilerin deferlendiril-
mesi ve kisa vadeli arazi etiidleri gibi pahali olmayan yontemlerle yeni imkanlarin ortaya ¢ikarilabilecegini ve
tilkemizin demir madenciligi i¢in yeni ufuklarm agiabilecegini gostermektedir.

ABSTRACT: Tron ore production of Turkey can not mect actually the need of iron and steel plants. To supply
iron ore from domestic resources at the economic basis is necessary to increase the production capacity of the
known deposits. to follow permanently processing and reduction activities of low grade iron ores and especially
to execute palcoenvironmental, stratigraphical and tectonic studies according to new developments of the geo-
logy of iron formations.

Seismic pumping of seawaler due to transform faulting into the dipping planes of the prime faults and
into extensional cracks cause leaching of iron from environmental rocks and exhalation of such ferriferous solu-
tions on the seafloor. Seismic pumping through evaporites produces voluminous hypersaline ferriferous soluti-
ons. In the seawater whose iron concentration increases, six main and four intermediate types of iron formations
accumulate under the different conditions.

North Anatolian fault zone, Southeastern Anatolian Collision zone, rift of Ecemis, famous Dead Sea Rift
and many other important transform faulls constitute important target arcas for iron explorations. Intense tecto-
nic evolution of Turkey and abundance of evaporites indicate that many new iron deposits may be discovered in
Turkey.
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SIVRIHISAR INTRUZIF KOMPLEKSI VE CIVARININ JEOLOJI VE PETROGRAFISI

GEOLOGY AND PETROGRAPHY OF SIVRIHISAR INTRUSIVE COMPLEX AND SURROUNDING
AREA

Miimtaz KIBAR Ankara Universitesi, Ziraat Fakiiltesi, Toprak Boliimii, ANKARA
Ergun GOKTEN Ankara Universitesi, Fen Fakiiltesi Jeoloji Mithendisligi Bolimii, ANKARA
Taylan LUNEL ODTU, Jeoloji Mithendisligi Bolimii, ANKARA

Yusuf Kagan KADIOGLU Ankara Universitesi, Fen Fakiiltesi, Jeoloji Miihendisligi Bolimii, ANKARA

0OZ: Sivrihisar Intruzif kompleksi Eskigehir ilinin 80 km. GD'sunda yer almaktadur. Inceleme alani esas olarak
Sivrihisar intruzif kompleksinin jeoloji ve petrografisini igermektedir. Bununla birlikte intriizif kompleks civa-
rinda yeralan metamortik ve sedimanter birimlerin kompleks ile olan iligkileri ¢aligimagtir.,

Bolge Paleozoyik yagli sivrihisar metamorfitleri iizerinde yer lamaktadur. Sivrihisar metamorfitleri mika-
sist, milonit, mermer ve kalksist kayaglarindan olugmaktadir. Bunu Mesozoyik yagl Sivrihisar intriifiz komplek-
si kesmektedir. Intriizif kompleksi kendi iginde beg ayr kayag grubuna ayrilmigtir. Bunlar yaghdan gence dogru
monzodiyorit, monzonit, kuvars-monzonit, diyorit porfir ve alkali feldispat granit olarak adlandirilmigtir.
Tammlanan bu birimlerin tizerine Tersiyer yagh konglomera, breg ve aliivyonlar diskordansli olarak iizerlenmek-
tedir.

Sivrihisar intriizif kompleksinde yer alan monzonit ve kuvars-monzonitler igerisinde oval yuvarlagimsi
koyu ve agik renkli anklavlar olup boyutlar1 2 mm ile 70 cm arasinda degisebilmektedir. Koyu renkli anklavlar
diyorit, kuvars-diyorit bilesiminde agik renkli anklavlar ise alkali feldispat granit bilesiminde olup dokusal ve
mineralojik yonden intriizif kompleksden keskin smirlarla ayrilmaktadurlar.

ABSTRACT: Sivrihisar intrusive complex is located in the 80 km SE of Eskigehir city The investigation area
are mainly dealing with the geology and petrography of Sivrihisar instrusive complex. The relationsthips of the
surrounding rock units metamorphic and sedimenters of Sivrihisar intrusive complex are studied too.

The area are based on the Paleozoic aged Sivrihisar metamorphic rock. The Sivrihisar metamorphic rocks
are comprised of micaschist, milonite, marble and calcschistic rocks. This unit is cut by Mesozoic aged
Sivrihisar intrusive complex. The intrusive complex is further differentiated into five rock groups. These are
from the oldest (o the youngest; mozodiorite, monzonite, quartz-monzonite, diorite porphyry and alkali feldspar
granite. The identificated all these units are unconformably overlain by Triassic aged conglomerate, breccia and
alluvial deposits.

Monzonite and quartz-monzonites in Sivrihisar intrusive complex are included elipsoidal oval shaped
dark and light coloured enclaves which their sizes are changed between 2 mm and 70 cm. The dark coloured
enclaves are dioritic and quartz dioritic in composition however light coloured enclaves are alkali- feldspar gra-
nite in composition where their texturel and mincralogical [catures are distingushed them from the intrusive
complex by sharp contacts.
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BEYPAZARI (ANKARA) GRANITININ JEOLOQJISI, MINERALOJISI VE PETROJENEZI.
GEOLOGY, MINEROLOGY AND PETROGENESIS OF BEYPAZARI (ANKARA) GRANITES.

Cahit HELVACI Dokuz Eyliil Universitesi, Miihendislik- Mimarlik Fakiiltesi, Jeoloji Miihendisligi Boliimii,
) Bornava, IZMIR

Siieda BOZKURT  Dokuz Eyliil Universitesi, Mithendislik-Mimarlik Fakiiltesi, Jeoloji Mithendisligi Boliimii,
Bornova, IZMIR

OZ: Beypazan yoresinde, Orta Sakarya, Masili'ni olugturan metamorfik kayalar, granit baskin olmak iizere diyo-
rite kadar degigim sunan disiik sicakliktaki 513 yerlesimli batolit kiitlesi taralindan kesilmigtir,

Beypazar: graniti olarak adlandirtlan bu batolit kiitlesi, Kirmir Cayr'nmn giineyinden itibaren yiizlek verir.
Giineye dogru yer yer Paleosen, Eosen, ve Miyosen yagh birimlerle ortiilmesine karsi olasili olarak Sivrihisar
gevresinde yiizlek veren granitlere baglanir. Batolit kiillesi kendi iginde ¢ok az degisim gosterip, homojen bir ya-
prya sahiptir. Beypazari, granitinin, {illit gist ve mermerden olugan yan kayalarla dokanagi kesindir. Dokanak bo-
yunca kalinhgi 3-10 m. arasinda dedigen hornfelsler gozlenir, Batolit kiitlesinin kenar zonlarinda ise yerlesim s1-
rasinda yan kayalardan igine almig oldufu anklavlar gozlenir. Demirce zengin metamorfikleri kestifi baz
yerlerde ise silisli demir oluguklart gézlenmektedir.

Granit yerlesimi sirasinda sofumasmna parelel olarak eklem takimlar: ve catlaklar geligmigtir. Sonraki ev-
relerde bu ¢atlaklar boyunca kalinliklart 10 cm 6 m. ve uzunluklart 10m- 350 m. arasinda deZisen KD-GB ve
KB-GD gidigli aplit ve pegmatit dayklan olugsmustur. Batolit kiitlesinin granit ve granodiyorit bilesimli tiirevleri
magmatik ayrimlagsmaya bagli olarak daha dnce olugmug monzodiyorit ve diyorit anklavlarnm sik¢a igerir.

Granitler, baglica kuvars, plajiyoklas, ortoklas ve az oranda amfibol, biyotit, klorit, zirkon, sfen, apatit ve
opak mineralden olugur. Diyorite dogur gegiglerde felsik mineraller azalirken, mafik, Mineraller artmakta ve ek
olarak piroksen gozlenmekiedir. Plajiyoklas ve ortoklaslar sikga serisitlesme gosterirken biyotitlerde kloritlesme
sunmaktadur. Baskin olarak holokristalin hipidoyomarf, seyrekgede mirmekitik ve allotriyomorf doku gozlenir.

AFM ve (Nap0+K90) /SI0, diyagramlan bu kayalarin® kalkelen nitelikte olduunu gosterir. Ayrigma ve
metasomatizma olaylart Rb/Sr. K/Rb ve K/Na oranlarini degigtirmigtir. 0.706. ile 0. 707 arasinda degisen 87 Sr/
86 Sr oranlart Beypazar: granitinin eski bir kabuk ergimesi sonucunda olugtuZunu, yoreye olasilikla Ust Kretase
de s1§ olarak yerlegmis oldugunu gosterir.

ABSTRACT: In the Beypazari, region, metamorphic rocks of the Middle Sakarya massif are intruded by a low
temparatured and shallow emplaced batholite. Composition of the batholite body shows variation from garanite
to diorite, but the granitic, rock, are predominant overall in the region. The batholitic body, generally, named as
the Beypazart granite, outcrops at the south of the Kirmir stream, is probably connected to those granites occur-
ring around Sivrihisar; although it is unconformably overlain by Paleocene, Eocene and Miocene rock units
from place to place. The homogeneous batholite has a small varience within its body anda shows a sharp intrusi-
ve contacts with the surroundings metamorphic rock, consisting of phyllite, schist, and marble. Hornfelses, wich
range between 3 1o 10 m in (hickness, are present along the contact zones from place to place. The batholite has
xenoliths taken [rom wall rocks along the marginal parts during its emplacement. Siliceous iron formations are
observed in some places wherever the batholite cuts the iron- rich metamorphics.

Joint systems and, [ractures were formed penecontemporaneously paralell to the cooling of the magmatic
body during the granite emplacement. Aplite and pegmatoid dykes which vary 10 cm. to 6 m. in thickness and 10
m. to 350 m. in length, trending NE-SW and NW-SW are formed along the fracture at the later, phase. Granite
and granodiorite componenst of the batholitic body have xenoliths of monzodiorite and diorite, wihch were for-
med earlicr phase according to magmatic diflerentiation.

Granites consist principally ol quartz, plagioclase, orthoclase, and minor amphibole, biotite, chlorite, zir-
kon, sphene, apatite and opaque minerals. Felsic minerals decrease whereas mafic minerals increase towards the
dioritic parts ol the body. and pyroxene mineral are also observed. Plagioclase and orthoclase show sericization,
whereas biolite show chloritization. Predominantly holo crystalline, hypidiomorphic and less commony, myrme-
kitic and allotriomorphic textures are present in the granites.

AFM and (Nag0+Ko 0) / (Si0O2 diagrams show calk- alkalen character of these rocks. Alteration and me-
tasomatism have modified RBb/Sr. K/Rb. and K/Na rations.The initial 87 §r /86 gy ratios, ranging between
0.706. and 0.707, indicate that the Beypazan granites were formed by anatexis of older continental crust, and are
shallovly intruded (o the regionprobably during theUpper Cretaceous time.
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TURKIYE' DEKI GRANITIK KAYALARI VE BUNLARA ILISKIN RADYOAKTIF, METALIK
CEVHERLERIN KOKENI VE EKONOMIK YATAK TIPLERI

ORIGIN OF RADIOACTIVE, AND METALLIC ORE MINERALS AND TYPES OF ECONOMIC
ORE DEPOSITS, ASSOCIATED WITH GRANITIC ROCKS IN TURKEY

Niyazi TARHAN MTA Genel Miidurlagii, Jeoloji Etiitleri Dairesi, ANKARA

OZ: Granitik kayalari; daha 6nce meveut kayalardan tiiremistir. Bu olay, yﬁksek P/T kosullarinda olugmug mi-
nerallerin, diisiik-orta P/T kogullarmdaki minerallere diintisiimii veya bu kogullarda durayli olmayan ¢oziinmiig
yiiksek P/T ve ilksel kaya minerallerinin yeniden kristallegmeleri sonucu geligir.

Granitlegme evresinde yiiksek dereceli metamolormik,opak ve diger metalik cevher mineralleri duyarl-
liklarmi kaybederck ¢oziiniirler. Granitlesminin P/T kosullarinda durayli olan kayag yapict ana ve tali mineralle-
rin yeniden kristallegmeleri sonucu, bu minerallerin kristallografik gebekelerine belli oranlarda uranyum izomor-
fik olarak girer. Bu gekilde, ortamdaki serbest uranyum tiikenir. Bu nedenle, yiiksek dereceli metaformik ve
granitik kayalarmin mineral bilegimlerine -girerek titkenen serbest uranyum, literatiirde yiiksek dereceli meta-
morfizmalar sirasindaki gogiine veya magmatik farklilagmaya yorumlanmistur.

Sonug olarak ; Tiirkiye'deki granitik kayalarmna iligkin radyoaktif ve metalik cevher olugumlart magmatik
kristallenmenin son evresinde gelismig pegmatitik, pnomatolotik ve hidrotermal getirimler degildir. S6z konusu
cevherler, deniz altr volkanizmast sirasinda  olugmuy ekzalatif maden yataklaridir. Ancak, bolgesel metamorfiz-
malar, radyoaklil ve metalik cevherleri i¢eren ilksel ada yayr volkano-sedimanter birimlerinin metamorfik ve
granitik kaya egdegerlerinde dogal olarak zenginlestirme ve fakirlegtirme iglevlerini yapmagtir. )

ABSTRACT: Granitic rocks have been derived from pre-existing rocks. This phenomenon in volves that either
minerals formed under high P/T conditions are converted into low-medium P/T minerals or dissolved piimary
and high P/T minerals which are unstable under these conditions recrystallize.

High-grade metamorphic opaque and metalic ore minerals dissolve by losing their stabilites throughout
the granitization. While rock forming primary and accessory minerals which have remained stable under P/T
conditions of granitization undergo recrystallization, a certain amount of uranium is isomorphically introduced
into the lattices of these minerals. Free uranium in the environment is depleted by this process. This fact has
been attributed to the migration of uranium or magmatic dilferentiation during high-grade metamorphisms in ge-
ooligical literature,

Consequently; uranium and metallic ore deposits associated with granitic rocks were not formed by peg-
matitic, pneumatolitic and hydrothermal solution. These are exhalative ore deposits hosted by primary island-arc
units. However, regional metamorphic events naturally made them became rich or poor.
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TURKIYE'NIN BAZI KROMIT PROVENSLERI
SOME CHROMITE PROVINCES OF TURKEY
M. Orhan OZKOCAK Enerji ve Tabii Kaynaklar Bakanligi, ANKARA

0Z: Ulkemiz, krom yataklart yoniinden Giiney Afrika, Filipinler ve Rusya gibi sansh birkag iilkeden biridir,
Bugiine degin i¢ ve dig talep ne kadar olmug ise o kadar iiretim yapilabilmigtir. Ulkemizin kaynaklar1 daha
biiyiik tiretimlerin gergeklestirilmesine miisaittir.

Krom cevherinin iglendikten sonra ihra¢ edilmesi istihdam artig1 sagladig gibi gelirleri de arttimaktadir.
Mugla-Denizli, Burdur bolgesinin kromlart igin Antalya, Elaz1§ bolgesinin kromlart igin Guleman ferro-krom
tesisleri kurulmuy olup Etibank tarafindan igletilmektedir. Antalya tessisinin kapasitesi aslinda bu bolgenin cev-
her dretim kapasitesine gore ¢ok kiigitk kalmaktadir. Bilindigi gibi Bursa - Eskigehir Bolgesi icin bir Tiirk
Yabancr girigimi, izabeye kadar gidecek ortak bir ¢aligmayi birkag seneden beri siirdiirmektedir.

Bunlarin diginda Kayseri - Sivas - Malatya - Erzincan, Adana - Mersin - Hatay - Kahramanmarag -
Gaziantep - Adiyaman ve Kastamonu - Cankuri - Corum olmak iizere daha li¢ bblgede yeni tesisler diigiiniilebi-
lir. Bu iig bolgenin bilinen krom yataklarina ilaveten yeni kaynaklar da ortaya ¢ikarmak miimkiindiir, Her bol-
genin ¢esitli kesimlerinde kurulmug ve kurulacak zenginlestirme tesisleri, ferro krom tesislerinin planlanmasina
151k tutacaknr. 6-7 bin ton/ yil kapasiteli elektirk ark firni birimlerinden olugan 25-30 bin ton/yil kapasiteli te-
sisler digiiniilebilir. Baglangic olarak diigiiniilen yillik kapasitelere zamanla yeni birimlerin eklenmesi simdiden
miimkiin gorinmektedir. Hareketli gelik plakalarla cevrili olan birimlerin herbiri igin yaklasik bir dniimlik alan
yeterli olmaktadir. Hammadde karigim hazirlama ve besleme birimi, her tesiste biitiin birimlere hizmet vermek-
tedir. Boyle bir tesisin elekurik enerjisi ihtiyact 20 megavatlik bir termik santralin iirettigi enerji kadardir. 25 bin
tonluk bir tesis yaklagik 9 milyon US $'a malolmaktadir. Bu tesislerde, degisik niteliklerde ferro-krom ve ferro-
manganez iiretimi kolayaca planlanabilmektedir.

Yabaner sermaye eslifinde Madencilik Fonu, Etibank, Demir-Celik Fabrikalari, Egemetal, Bilfer,
Dedeman, Birik, Pinar gibi krom cevheri treten firmalar ve halkin igtirakiyle olugturulacak ortak girigimler,
sdzkonusu tesisleri ¢ok kisa zamanda planlayip gergeklestirebilirler.

ABSTRACT: Turkey is one ol some favorable countries for chromite deposits as South Africa, Philippines and
Russia. Chromite production depends always on the demand. The ressources are enough to realize bigger pro-
ductions.

In addition to Antalya and Guleman fgrro-chrome plants and to ongoing joint venture in the Bursa-
Eskigehir region, it is possible to establish new plants in the regions of Kayseri-Sivas-Malatya-Erzincan, Adana-
Mersin-Hatay-Kahramanmarag-Gaziantep-Adiyaman and Kastamonu-Cankiri-Corum. Additional resources may
be discovered yet in these regions. Concentrators already installed and to be installed later will help to plan
ferro-chrome plants 25-30.000 tonnes of ferro-chrome per year capacities seem suitable; each plant comprises
electrical arc furnace units of 6-7.000 tonnes of ferro-chrome per year. New units may be added later to the initi-
al capacily. About 1000 m2 are sulficient for each unit framed with mobile steel plaques. Raw material mixer
and feeder unit can give service (o all electrical arc units of a plant. A plant of 25.000 tonnes per year capacity
costs about 9 million US $. Electrical energy need of such a plant is 20 megawatt. Different quality production
of ferro-chrome and ferro-manganese may be planned and realized in these plants.

Joint ventures to be established between Foreign capital, Mining Fund, Etibank, Iron and Steel Plants,
chromite producing companies as Egemetal, Bilfer, Dedeman, Birlik, Pmar, etc. and other shareholders can ea-
sily and in a short time plan and realize these plants.
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HIDROJEOLOJI OTURUMU

KOCAELI DARICADA BiR CIMENTO HAMMADDE SAHASININ HIDROJEOLOJI INCELEMESI

HYDROGEOLOGICAL INVESTIGATION OF A CEMENT RAW MATERIAL AREA IN DARICA,
KOCAELI

Zeynel DEMIREL MTA Genel Miidiirliigii, Enerji Hammadde Etiid ve Arama Dairesi, ANKARA
Giirkan OKTU MTA Genel Midiirliigii, Enerji Hammadde Etiid ve Arama Dairesi, ANKARA
Zeki TEKIN MTA Genel Miidiirliigii, Enerji Hammadde Etiid ve Arama Dairesi, ANKARA

0Z: Kocaeli, Gebze ilgesi Darica mevkiinde bir ¢imento fabrikasina ait hammadde sahasinda igletmede kargila-
silabilecek yeraltisuyu ve deniz suyu problemlerini aragtirmak {izere hidroeoloji incelemesi yapilmugtr.

Inceleme sahasmda Karboniler yagh grovak ve kiregtaglary, Triyas yash dolomit, dolomitik kiregtaglari,
iist Kretase yash konglomera-kumsgaty, silttagi-killi kirectagi, Paleosen yash kalkerli marn, Pliyosen yagh ¢akil,
kum, silt, kil ¢okelleri yer almaktadir.

Tabakalarm dogrultulart genel olarak KD-GB yoniinde egimleri ise GD ya dogrudur. Caligma kapsamin-
da 8 adet gdzlem, 1 adet pompaj kuyusu agilmigtr. Deniz suyu girisimini aragtirmak amaciyla, sondaj esnasmnda
siirekli mikrorezisivite gozlemleri yapilmagtur,

Yapulan pompaj testi sonucunda akifer karakteristikleri permeabilite; K=1, 69.10-6 m/s ve transmissibili-
te; T=1,29 10-4 m3/s/m olarak tespit edilmigtir. Pompaj kuyularmdan alinan sularin Na-Cl karakteristiginde ol-
dugu belirlenmiglir.

ABSTRACT: To overcome the possible ground and seawater problems during the mmmg of a cementing fac-
tory, a hydrogeological survey has been carried out.

Mining area represented by Carboniferus aged greywacke and limestones, Triassic aged dolomite-
dolomitic limestones, Upper Cretaseous aged conglomerate sandstone-siltstone-clayey limestone, Paleocene
aged limy marl. Pliocene aged gravel, sand, silt clay depositions.

The strike of layers are generally in NE-SW direction and SE in dip.

In connection with the survey a pumping well and 8 observation wells has been drilled. During drilling to
ascestain the seawater instrusion microrezistivly observations took place.

Results of pumping tests; Permeability; K=1, 69.10-6 m/s and Transmissibility; T=1,29 10-4 m3/s/m va-
lues has obtained as aquiler characteristics. Water samples which were taken from pumping wells analized as
Na-Cl type.
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MUGLA-KOYCEGIZ SULTANIYE KAPLICASI CIVARININ HIDROJEOLOJI ETUDU

HYDROGEOLOGIAL STUDY OF THE SULTANIYE THERMAL SPRINGS (MUGLA-KOYCEGIZ)
AND ITS SURROUNDINGS

Nizamettin SENTURK MTA Genel Miidiirliigii, Enerji Dairesi, ANKARA
O.Faruk TAMGAC MTA Genel Miidiirliigii, Enerji Dairesi, ANKARA

0Z: Bu caligmanin amact Mugla-Koycegiz Ozel Cevre Koruma Bolgesi smurlart icinde yer alan Gel Girme,
Riza Cavug Girmesi, Deli Bey Girme ve Sultaniye termal kaynaklarnn jeoloji-hidrojeoloji etiidii ve sularin
kimyasal zellikleri aragtuilarak turizm potansiyeline katkida bulunmak igin termal kaynaklardan faydalanma
olanaklarint arttirmakir,

Yapilacak olan tesislerin 6zel ¢evre koruma bdlgesi olan yoreye uygun bir gekilde degerlendirilebilmesi
icin cevrede ve kaynaklar etrafinda korunma alanlan etiidil yapilmigtir, Belirlenen korunma zonlar: sinirlarinda
alinmas: gerekli dnlemler tespil edilmigtir.

Yaklagik 100 km2 olan ¢aligma alaninmn 1/25.000 8lgekli jeoloji haritasinmn revizyonu yapilmigtrr. Calisti-
gimiz saha Tirkiye Tektonik Birlikleri boliimlenmesinde Toritler-Unitesi igine girmektedir. Sicak su kaynaklari-
nin olusumu bélgenin jeoloji ve tektonidi ile yakindan ilgilidir.

Sultaniye kaplicas: Koycegiz ilgesine 26. km. uzaklikiadir,

Sultaniye Kaplicas1 Kubbeli Hamamn sicaklign 41 °C, debisi 10.1 It/st; Sultaniye Kaplicasi Kiigiik
Hamamin sicakligr 40.9 °C, debisi 10.2 1t/sn; Sultaniye [gmece KaynaZmn sicakligy 23 °C debisi 15 It/sn; Riza
Cavug Girmesinin sicakligr 39 °C debisi ise 5.3 lt/sn'dir.

Termal kaynaklarmn birbirleriyle ve Koycediz golii ile olan etkilesimi irdelenmistir. Sicak sular Koycegiz
golii ve Akdeniz sulariyla fazla ilgili ve etkisinde oldugundan Na CI'li sular dzelligindedir. Ve toplam minerali-
zasyonlar: 8881.91 mg/lt ile 31087.61 mg/lt arasinda deFigmektedir.

Caligma alanmnda yer alan kaynaklarin radyoaktivite degerleri de oldukga fazladir (22 Eman ile 200.2
Eman arasinda degigmektedir).

ABSTRACT: The purpose of this study is (o investigate geological, hydrogeological, chemical compositions of
waters and to contribute to the tourism potential of the thermal springs and the enlarge the using capacity of the
Gel Girme, Riza Cavug Girme, Deli Bey Girme and Sultaniye Girme.

To evaluate property, for the properties which will be constructed in the area, in the surroundings and
around the thermal springs an investigation deal with the maintain the thermal springs has been carried out.
Proper precautions has been pointed out on the under scored protection border zones.

A geological map, scaled to 1/25.000, of a bout 100 km?2 was revised. The occurence of the thermal
springs are closely related with the tectonics and de geological constraint of the area. The surveyed area lies in
the Taurus unite of the Turkey tectonics unites,

Thermal springs of Sultaniye are 26 km. a way to Koycegiz. Sultaniye thermal spring Kubbeli Hamam
temperature 41 °C. flow rate is 10.1 It/sn. Sultaniye thermal springs Kiiciik Hamam temperature 40.9 °C, flow
rate is 10.2 It/sn; temperature of the mineral water of Sultaniye 23 °C and flow rate 15 1t/sn; temperature of Deli
Bey Girme 37.5 °C and flow rate is 25 lt/sn; temperature of Riza Cavug Girme 39 °C and flow rate is 5.3 1t/sn.

Also interference between thermal springs and Koycegiz Lake has been compared. The origin of thermal
waters are evolved with Koyce§iz Lake and Mediterranean, so the chemical compositions of waters are compo-
sed of NaCl Total mineralizations varied between 8881.91 mg/1-31087.61 mg/lt.

In the studied area radioactivity values of the thermal springs are too high (varied between 22-200.2

eman).
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KARSTIK KIRECTASLARINDA YERALTI SUYU VE TUZLULUK: OLUDENIZ
GROUNDWATER AND SALINITY PROBLEMS AT KARSTIC LIMESTONE: OLUDENIZ

Ahmet ERCAN Istanbul Teknik Universitesi, Maden Fakiiltesi, Jeolizik Miihendislii Boliimii, Maslak,
ISTANBUL

thsan OZER Yeralt: Aramacilik Bilimsel Aragturma Kurulugu, Taglik, Begiktag, ISTANBUL

OZ: Fethiye Oliideniz, Kiduak Dere havzas iginde yeraltisuyu aragtrmalart igin 1,3 km? alanda jeofizik 3 km?
lik alanda hidrojeoljik calismalar yapilmagtr.

1. km? lik beslenme havzasinin denize agilan agzi olan Kidirak Dere deltasinda yeraltisuyu; Haticeane
formasyonu olarak bilinen dolomit dolomitik kire¢taginmn erime bogluklart ve bol kirik ve gatlakli olan kesimle-
rinde bulunur, Sularin doygun oldugu kesim, yaklagik derinligi 200 ile 300 metre olan kumtast,seyl konglomera
birimlerinden olugan Cenger formasyonu iizerindedir. Su yataklagmasi i¢in uygun olan taban derinligi 250+ 50
m olan ii¢ tane toplama ¢anaZ1t bulumugtur. Bu ganaklar bolgesel tektonizma (yer kirilma ve kivrimlanmasi) et-
kisiyle olugmus, olup her iigiide Kidirak grabeni iizerinde, en dogudaki ise ters fayla sinirlandirilmig olarak bulu-
nur. Denize dikey olarak uzanan grabeni sinurlayan [aylar ve karstik bogluklar deniz suyunun karaya dogru iler-
lemesine ortam saglayarak tuzlalagma gekincesini yaratir. S6z konusu gekincenin en az oldudu su yatagi en
doguda Kidarak dere ile Karayolu kesim noktasuun giineyinde kalan kesimdir. Bu nedenle en uygun kuyu delme
yerleri bu kesimde verilmigtir. Hidrojeolojik ve meteorolojik bilgilere gore alanin beslenmesi oldukga iyi oldugu
samlmaktadir. Jeofizik olgiilere gore bu kesimde verilen delme derinlikleri 250+50 m, olasi tuzluluk sinirlari po-
larizasyon ol¢iimlerinden 105+25 m olarak bulunmugtur.

Acilan kuyularda 4 It/sn'e dek verimi olan Ec si 600 ile 2300 mikrosiemens arasinda degisen sular bulun-

mugtur.

ABSTRACT: Geophysical investigation and hydrogeological studies were can for groundwater prospecting in
about 1.3 km? and 3 km? area respectively at Fethiye, Oliideniz region, Kidirak River province.,

Groundwater is estimated to be located at the bottom of Haticeana formation which is made up of dolo-
mitic limestone with karstic voids and with porosity gained with tectonic cracks and faults. Area of interest is
situated over the Kidirak river delta basin which is the only gate opening the Mediterranian sea from the 11 km?
catchment and drainage area.

Groundwaler saturation increases at about 200 and 300 meters depths, which coincides with the interface
between overlying dolomitic limestone and underliyng graywaky, shale and konglomerate unity named as Cen-
ger Formation.

There were located three main groundwater accumalation basins which were formed by underlying im-
permeable Cenger Formation morphology at depths of 250+50 meters, Al of these basins are results of active
regional tectonisms (fault and folds) and three of them are situated in the Kidirak graben zone and the one in the
far east is also delimited with a thrust fault.

Normal faults with extend at (wo sides of the graben, which are prolonged vertically to the sea, act as
channels which may cause saline water invation into the springwater, at the landside. Far eastern aquifer is
less effected by the saline water Invation. Therefore, appropriate drilling locations are proposed  to take place in
that limited area. According to the hydrogeological and meteorological conditions expected groundwater poten-
tial of the basin is great.

Recomommended  drilling depth is about 250£50 meters, but expected brine spring-water interface is
about 105425 meters drived form the polarization anomaly. Three or four wells which must be run undercapa-
city and located along the southem side of the high way may produce enough water meeting the local needs.
Althouhg, there is a possiblity that only one drill hole could produce ground-water to meet the total, need such
an attempt sholud not be experienced for the sake ol protecting the well from the saline water invation.
Therefore optimum production capacity and depth should be determined by production test and analysis along
with geophysical well logging measurements, under the control of a responsible project engineer. We also re-
commend to drill one extra well in the western aquifer in order to deline geometry of invation.
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DUZCE-GOLYAKA OVASINDAKI AKIFERLERIN YERALTISUYU KIMYASININ INCELENMESI
GROUNDWATER CHEMISTRY INVESTIGATION OF DUZCE-GOLYAKA VALLEY AQUIFERS

Nail UNSAL G.U. Miihendislik-Mimarlik Fakiiltesi, Ingaat Miihendisligi Boliimii, ANKARA
Mustala AFSIN A.U. Fen Fakiiltesi, Jeoloji Mithendisligi Boliimii, ANKARA
Mehmet CELIK A.U. Fen Fakiiltesi, Jeoloji Miihendisligi Boliimii, ANKARA

0OZ: Inceleme alant Bau Karadeniz bolgesinde Bolu Diizce-Golyaka ovasindaki akiferlerde bulunan yeraltt su-
yunun kimyasin: incelemek icin kaynaklar, adi kuyular ve sondaj kuyularmdan alinan sular tahlil edilmistir.
Akifer sulari beslenme. koken ve fiziko-kimyasal Ozelliklerini aydinlatmak igin yaklagik 287 km? bir alann 1/
25.000 olgekli jeoloji ve hidrojeoloji haritalar yapilmagtir.

Kuvaterner yagl ¢akul, kum, silt ve killerin olugturdugu aliivyonlar yeralt1 suyu bakimmndan en 6nemli bi-
rimlerdir. Bu aliivyonlarda gegirimsiz seviyelerin uygun olduu yerlerde basingl akiferler olusturmuglardir.

Serbest ve basinglr akiferlerde yeraltr suyunun akim yonii Efteni golii ve Bilyiik Melen ¢ayina dogrudur.

Tahlil sonuglarina gore ¢izilen Schoeller diyagraminda Igmeler ve Batak kaynaklarmin iyonlarinin milie-
kivalen degerlerini birlegtiren dogrular birbirlerine az ¢ok paraleldir.

Cizilen tiim diyagramlarda yeralti suyu akimi yoniinde bulunan kuyu sularinda iyonlarca zenginlesme
gdzlenmigtir, Tahlil sonuglarina gore ¢izilen Piper diyagraminda; devamlr incelenen kaynak ve kuyu sulart top-
lanmuglardie, Schoellerin sularin igilebilme diyagramina orta kaliteli sular sinifinda olup, diSer tiim su noktalar
cok iyi ve iyi kaliteli sular sinufina girmektedir. Serbest ve basingli akiferlerde rMg/rCa, eg tuzluluk egrileri ile
eg elektrik kondiktivite deZerleri yeralu suyu akimi yoniinde su tablast ve basing yiizeyine uygun olarak artig
gostermekie olup, rSO4/rCL oraninda ise azalma gozlenmektedir,

ABSTRACT: The investigated area comprises the Diizce-Golyaka valley of BOLU district, located in the west
Black Sea region. In order to investigate the chemical contents of groundwater within the aquifers in the afore-
mentioned region waler sumples taken from springs, shallow wells and deep-drilled wells were examined. To
enlight the origin, physico-chemical properties and resources of the groundwater within the aquifers, a 1/2500
scaled geological and hydrogeological map covering an area of 287 km? in the Diizce-Golyaka valley was pre-
pared.

Quaternary alluvium consisting of loosing gravel, sand, silt and clay. This alluvium contains very large
amount of groundwalter. In this alluvium formation there are impermeable.layers at different levels. As a result,
due to these between (o impermeable layers confined aquilers have become exist where the hydrodynamic con-
ditions were suitable

With respect to the results of chemical analysis the lines connecting the values of miliequivalent of ions
of Icmeler and Batak pinart springs were more or less parallel.

The dircction of the groundwater flow confined and unconfined aquifers are towards to the Efteni lake
and Biiyiik Melen river.

In all diagrams, it was observed that the ion conents of waters of wells in the direction of the groundwater
flow were increased. The Piper diagram drawn according to the results of the analysis has shown that the springs
and wells under continuous observation fall in the 5 the region for the period during which the water level was
in its the lowest values. In Igmeler and Batak pinarr springs and waters of  same wells takes place in medium
quality region, other waters take place in high quality region in Schoeller dirinkable water and Wilcox diagrams.
Unconlinend and confined aquiiifers rMg/rCa, iso tolal major ions, iso-clectrical conductivity values increase,
rSO4/rCl decreasce in the direction of groundwater flow.
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MADEN YATAKILARI OTURUMU

TURKIYE ALTIN YATAKLARINDA YENI BOYUTLAR
NEW DIMENSIONS FOR GOLD DEPOSITS IN TURKEY
M. Orhan OZKOCAK  Enerji ve Tabii Kaynaklar Bakanligi, ANKARA

OZ: Cesilli jeolojik devirlerde yogun bir magmatik ve yapisal evrim gegiren iilkemizde, altin yataklarmn olusu-
munu saglayan sartlar ctkin bir gekilde ve bol sayida hilkiim siirmiigtir.

Bindirmeler, bindirme faylari, biiyiik fay zonlari, yitme ve ¢arpigma zonlari, horst ve graben yapilar,
yogun yapisal evrimin baglica unsurlaridir.

Onemli tektonik hareketlere maruz kalan volkanik, entriizil ve jeotermal sahalar derinde 1s1 kayna@s ihti-
va ederler ve siireklilik arzeden dnemli bir yitksek 1s1 akigina sahiptirler.

Bat: Anadolunun Neojen, Dogu Karadeniz Bolgesinin Kratese, Eosen ve Oligosen yagh volkanik sistem-
leri onemli alun yataklari ihtiva eder. Kuzey Anadolu fay zonu, Giineydogu Anadolu bindirme zonu, Batt
Anadolu, Hatay vb. horst ve graben yapular epitermal alun yataklarinin olusumuna gok elverigli dnemli sahalart
teskil ederler.

Jeotermal sahalar, alun yataklarmin olugumunda biiyiik onem tagirlar. Son yillarda jeotermal kaynaklar,
petrol yataklari ve alun yataklar arasinda yakin bir iliskinin bulundugu tesbit edilmigtir. Jeotermal sahalar digin-
da, petrol olusum ve birikimine elverigli yerler 151 akiginin ve jeotermal gradyanmn yiiksek olmast, sicaklifin
150° C'a kadar yitkselmesi nedeniyle alun yataklarinin olusumuna elverigli ilave imkanlar tegkil ederler.

Antimuan, arsenik ve civa yataklarn, ultrabazik kayaclarda manyezit, talk, opal, kalseduan, kemererit,
uvarovit, smaragdit, zeolil, skapolit ve sepiyolit ile tezahiir eden hidrotermal alterasyonlar, petrol ve asfalfit sa-
halari, skarnlar, porfiri bakur yataklart ve plaserler altin aramalari i¢in onemli potansiyel sahalar1 olugtururlar.

Sonug olarak epitermal alun yataklarmnmn olugumu icin gerekli sartlar, gesitli jeolojik devirlerde volkanik
ve entriizif olaylar ile yogun teknik geligmlere maruz kalmg iilkemizde en etkin bir gekilde ve ¢ok bol sayida ce-
reyan etmigtir. Halen bu etkinlik volkanik [aaliyetlerin en son tezahiirleri, diinyaca taninmig 6nemli jeotermal
alanlarimiz ve stk sik sahit oldugumuz depremlerle devam etmektedir Tiirkiye'nin magmatik ve yapisal evrimi,
mevcul cevherlerinin dzellikleri ve diinyanmn ¢nemli altin sahalaryla benzerlik, bugiine kadar bulunmug altin ve
giimiig yatak ve zuhurlarmmn diginda daha birkag yiiz yeni yatagm bulunabilecegini gostermektedir.

ABSTRACT: During geological periods. Turkey has undergone intense magmatic and tectonic evolution and
important epithermal conditions [avorable to the formation of gold deposits have reigned. Western Anatolia
Neogene, Eastern Black Sea Coast Cretaceous, Eocene and Oligocene volcanic systems exhibit important gold
deposits. North Anatolian fault zone, Southeastern Anatolian thrusting zone, basin and range structures such as
Western Anatolia, Hatay ctc., antimony, mercury and arsenic deposits, geothermal, resources, petroleum and
asphallite deposits, various alterations in ophiolites occuring with magnezite, talc, opal, chalcedony, kaemereri-
te, uwarovite. smaragdit, zeolite, scapolite and sepiolite, skarns. porphyry copper deposits and placers constitute
important potential arcas for gold exploration.

In conclusion. intense magmaiik and tectonic evolution reigned during geological periods in Turkey
which pursues actually with important geothermal resources and frequent earthquakes indicate that beside gold
and silver discoveries (o date, several hundred new deposits may be discovered yet in Turkey.
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HATAY HORST VE GRABEN YAPISININ AMANOS DAGLARI ALTIN YATAK
VE ZUHURLARI

GOLD DEPOSITS AND OCCURENCES OF THE AMANOS MOUNTAIN RANGE IN
THE BASIN AND RANGE STRUCTURE OF HATAY

M. Orhan OZKOCAK Enerji ve Tabii Kaynaklar Bakanligi, ANKARA

OZ: Suriye st yakininda Olii Deniz Rifli boyunca uzanan Amonos daglart 200 km uzunlugunda, 25 km ge-
nishigindedir.

Bu bolge esas olarak Ust Kretase ofiyolitleri, ii¢ fazlt volkanikleri ve Alt Paleozioyik'ten Kuvaterner'e
kadar uzanan sedimanlerdan olugur. Ust Kretase yagh bindirme, Tersiyer yaglt horst-graben faylanmasi ve Olii
Deniz Rilti. bolgenin ana yapisal o8elerini tegkil ederler. KKD-GGB yonlii Amanos daglar ile KD- GB yonlii
Toros daglart, arasinda son derece kivrilmug Neojen sedimanlart yer alir.

Kizildag bindirmesi ve Hatay horst-graben faylanmasi yerel morfolojiyi gekillendirmig ve ¢ogunlukla
Antakya-Karasu grabeni ile Amanos horstu arasindaki kenar zonuna ve bir miktar da horstun bat1 kenar zonuna
yerlegen bolgesel alun cevherlegmelerinin olusumunu etkilemigtir. Kenar zonlarimn diginda, altin, giimiig ve po-
limetaller belirgin bir gekilde azalmaktadir. Bu bolgenin alun potansiyeli iki kategoride tezahiir etmektedir:
Kisecik altin yatad: ve diger altin zuhurlar.

Kisccik alun yata3i, Antakya'nin 14 km KB'sinda Amanos daglarmin GD kenarinda yer alir.
Cevherlegsme faylar boyunca esas olarak diyabaz-diyorit "shitted” dayklarda ve brelegmis gabrolarda bulunur.
Damar derinlikleri 400 m'ye kadar sondajlarla tesbit edilmigtir. Altn pirit, kalkopirit ve arsenopirit igindedir, ok-
sidasyon zonunda serbest alun meveutiur. Halen % 1 Cu, % 5 As ve 4 gr/ton Au tendrlii 12 milyon ton igletile-
bilir rezerv tesbit edilmigtir.

Amanos daglarinn dogu ve bat kenar zonlarnda altin olusumuna elverigli onbesten fazla ilging potansi-
yel saha saptanmigtir. Bunlar yer yer realgar, orpiment, kiikiirt, pirit,markasit, kalkopirit, kiikiirtlii sular, silis ka-
buklar: ve ppb mertebesinde iimit verici jeokimsayal alun degerleri kapsarlar.

Amanos dadlart, cevherlesmelerinin siklik derecesi ve konumu Nevada-pershing County-Humbolt
Range-Florida Canyon altn yataklarnn dzelliklerini haurlaur. Kizilda§ bindirmesi ve Hatay horst-graben fay-
lanmasmdan olusan birlesik yapi, yine ayni sekilde, Nevada-Eurcka County-Buckhorn altin ve giimig yataB1 ile
birlikte Antler bindirmesi ve Buckhomn horst ve graben faylanmasiyla bilytik benzerlik gosterir.

Amanos daglarun elverigli jeolojik ozellikleri, ilgili altm cevherlesmeleri ve bunlarin diinyadaki diger
onemli cevher sahalan ile benzerlikleri Hatay Bolgesinde daha ilave kaynaklarin bulunabilecegini gostermekte-
dir.

ABSTRACT: The Amanos range, situated near the border between Turkey and Syria along Dead Sea Rift, is 25
km wide and 200 km long.

This region consists of essentially Upper Cretaceous ophiolites there phased volcanics and Lower
Paleozoic to Quarternary sediments. Upper Cretaceous Kizildad thrusting, Tertiary basin and range faulting and
Dead Sea Rilt are major structural elements of the region. Between Amanos range oriented NNE-SSW and
Taurus mountain chain striking NE-SW exist dramatically folded Neogene sediments.

Kizilday thrusting and Hatay basin and range faulting have shaped local gold mineralizations mostly pro-
ximal to the Antakya-Karasu graben, Outside the boundries of the graben, gold and silver as well as the base me-
tals decrease obviously. Two categories ol gold potential are gold deposit of Kisecik and gold occurrences.

Kisecik deposit is situated 14 km NW of Antakya on the SE border of the Amanos range. Gold minareli-
zation occurs along the faults in brecciated gabbros and in the diabase diorite "shitted" dikes. Gold is found in
pyrite. chalcopyrite. arsenopyrite and accompanied by hemalite, sphalerite and quartz; free gold is present in the
oxidation zone, An exploitable reserve of 12 million tonnes has been calculated in one section with an average
grade of 1 %Cu. 5 % As and 4 gr/tonne Au.

More than fifteen interestign areas for gold are reported in the Amanos range, mostly situated on the bor-
ders of the range and comprise very often realgar, orpiment, sulfur, pyrite, marcasite chalcopyrite, sulfurous
walter and sinters.

Favorable geological (catures of the Amanos range and related gold minarelizations and similarities with
other important mineralized areas in the world indicate that larger additional potential resources may exist in the
Hatay region ol Turkey
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HATAY YORESINDEKI BIRINCIL VE IKINCIL (PLASER) ALTIN OLUSUMLARI

PRIMARY AND SECONDARY (PLACER) GOLD FORMATIONS IN HATAY DISTRICT.

Ali CEVIKBAS MTA Genel Miidiirligii, Maden Etiid ve Arama Dairesi, ANKARA
Muzaffer SENOL  MTA Dogu Akdeniz Bolge Mudurligi, ADANA

OZ: Bu ¢aligma, Hatay ilinin giineybatisindaki Pliyo-Kuvaterner yagh ¢okellerin i¢erdigi plaser altin olugumla-
rinin varligini ve nereden kaynaklandiZint aragtirmak amactyla yapilmigtir,

Hayat yoresinde bilinen alun damarlan, Kizildag Ofiyolit Kuga§inin giineydogu kesiminde, Hatay il
merkezinin yaklagik 11 km kuzeybatisinda yer almaktadir. Primer altinli cevher damarlarini olugturan eriyikler
metadiyabaz igerisine sokulan kuvars diyorit tarafindan getirilmig ve eriyikler metadiyabaz igerisinde kiriklarda
damar tipi cevherlesmeyi olugturmustur.

Plaser altin, Miyosen yash (Balyatadi Formasyonu) konglomeralar ile Pliyo- Kuvaterner yagli ¢tkel bi-
rimler igerisinde gdzlenmekicedir. Inceleme alaminda genellikle Kizildag Masifinden tireyen konglomeralar
genis yayilimlar olugturmaktadu. Pliyo- Kuvaterner yagh konglomeraler igerisinde tesbit edilen altinlarin
Kisecik Koyiiniin kuzeybatisinda bulunan Kiziliepe'deki primer altin damarlarindan kaynaklandifi, Akalli Cay
Biiyiik ve Kiigiik Karagay gibi dere yataklarndaki alunlarm ise genellikle Miyosen taban konglomeralarmdan
kaynaklanmig olabilecegi diigiinilmektedir.

Ikincil altn olusumlart Kizddad Masifinden beslenen derelerin Asi nehrine birlestigi alanlardaki akarsu
taragalarinda bulunmaktadur. Yapilan ¢aligmalar sonunda, bu taragalarin malzemesini olugturan ve ofiyolit ¢akil-
larmin hakim oldufu konglomeralarn i¢erisinde alun tanelerinin zenginlestigi tesbit edilmistir. Konglomeraler
icerisinde yapilan bate galismalar: sonucunda alnan drneklerin bir kisminda 5 ile 40 adet arasinda degigen altin
taneleri saptanmistir,

ABSTRACT: This research has been made to search the existence and source of the placer gold formations in
Plio-Quaternary sediments which was located in SW part of Hatay city.

Gold carrying veins in Halay district are found in ophiolithic belt which is Iocated abount 11 km NW of
Hatay City center. The solutions forming gold veins have been brought by quartz diorite which intruded in meta-
diabases and the solutions have been placed along the varius [aults and cracks which were formed during intrusi-
on.

Placer gold are faund in conglomerates of Miosene age (Balyatag: Formation) and Plio-Quaternary sedi-
ments. The conglomaretes which were derived [rom Kizildad massive were spred on vaste areas The Plio-
Quaternary placer golds detected in conglomerates were derived from primary gold sourceses in Kiziltepe which
is located at NW of Kisecik village. Placer golds which are found in alluvions of Akilli ¢ay, Bilyiik and Kiigiik
cay were most probably derived form Miocene basal coglomerates.

Secondary gold deposils are found in terrace deposites of the seireams which drain Kizilda massive.
Placers are rich at the junction peints of these stream with Asi River. Gold grains are detected especially conglo-
merate levels of the terrace material of these streams. About 5 to 40 gold grains were found in the bate samples
of the streams.
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ANADOLU'DA KALAY VE ESKI YERALTI KALAY MADENCILIGI
TIN AND ANCIENT UNDERGROUND TIN MINING IN ANATOLIA
Ergun KAPTAN  M.T.A. Genel Midiirliagii, Tabiat Tarihi Miizesi, ANKARA

0Z: Anadolu'da giiniimiizde kalay minerallerinin - saptanmasma kargm, ekonomik kalay yataklarmm varlig
heniiz belirlenememigtir. Halbuki uygarhklar tlkesi Anadolu'da kalay giiniimiizden 5 bin yil énce bir alagim
maddesi olarak kullanidmigtir. Sozi edilen milattan onceki donemlerde ise Anadoluda igletilebilmig kalay yatagi-
nin var oldugu ancak son yillarda yapilan jeo-arkcolojik aragirmalarla belirlenebilmigtir.

Anadolu'da muhtemel kalay zuhurana iligkin ilk ve en eski yazili belge 1868 yilina aittir. Haber niteligin-
deki bu ilk bilgiler Royal Geographical Society'de verilmigtir. Kalay zuhurunun Hozat'in (Tunceli) kuzeydogu-
sundaki Tilek koyil yoresinde oldugu belirtilmigtir,

Bilinen ilk resmi aragtuma Osmanli Imparatorluk dénemine rastlamaktadir. Bu ilk ruhsath kalay arama-
lart 1899 yullarma ait olup Giimele koyii (Eskigehir) yoresinde yapilmigtir,

Cumbhuriyet doneminde, yukarida deginilen iki ayrr bolgedeki muhtemel kalay zuhuruna yonelik aramala-
ra 1932-1939 ve 1940-1941 yillaninda da devam edilmigtir. Ancak beklenen olumlu sonuglar alinamamigtir,

Ankara-Hiseyingazt, Karapiircek yoresinde 1939-1940 yillarinda olumsuz sonuglanan kalay aramalar
yapilmastir.

Karakeban-Divrigi Efendi deresi (Sivas) arasindaki yorede 1960-1961 yillarinda yapilan aragtirmalar sira-
sinda alinan orneklerde ise kasiteritin var oldugu saptanmigtir. Fakat kalay tentrlerinin diigitk oldufu belirlen-
migtir,

Anadolu'daki muhtemel kalay yataklarmin saptanmasina katki saglayacak bir diger aragtirmada 1973-
1974 yillarinda, 43 adet eski maden ciirulu deposu ile yoresinde yapilmigtir. Ancak eski kalay metalurjisine ait
ciiruflara rastlanamanugtir,

Kuriklareli, Kof¢az-Burgaz yoresinde 1975 yilinda yapilan ¢aligmalarda tesadiifen pegmatit icinde 1 ¢cm3
iriliginde kasiterit bulunmugtur. Fakat gtintimiize degin sozii edilen yorede bir aragtirma yapilmamigtir,

Kaluy minerali stannit, filkemizde ilk defa Bursa-Keles, Sogukpinar madenbelenitepe'de 1979-1980 yilla-
rinda saptanmisgtur.

Anadolu'da stannil igeren ikinci cevherlesme ise 1985-1986 yillarinda Bolkardag'da saptanmugtir. Kalay
icerikli ¢inko-kurgun cevherlesmesinin bulundugu bu yer, Bolkardagi'nda 1740 m. kotunda Sulucadere mevkiin-
dedir. (Nigde-Ulukugla, Ciltehan).

Tiirkiye'de ilk bulgulanan ve simdilik tek eski yer alt kalay igletmesi Nigde-Camard: Celaller koyii
Sarituzla (Kestel) mevkiindedir. Sozil edilen galeriler kompleksinin ilk igletme tarihi giintimiizden 5 bin yil 6n-
cesini kapsamaktadir.

Celaller kayii, Sarttuzla (Kestel) T galeriler kompleksinin yaklagik 1 km. kuzeydoZusundaki Mine Dami
mevkiinde 1991 yilinda bir bagka eski maden sahast bulunmugtur. Mevcut verilere gére muhtemelen kalay islet-
meciliginin yapilmig oldugu ikinci buluntu yeridir.

Bundan boyle tarihi bilgi, belge ve buluntular, yeni maden yataklarinin bulunmasi icin yapilacak maden
jeolojisine yonelik aragtirmalara cok daha yeni boyutlar kazandiracakur,

ABSTRACT: Today. although tin mincrals have been determined, feasible tin deposits have not been [ound in
Anatolia yet. However, tin was used as an alloy material five thousand years ago in Anatolia which is an ancient
civilization country. In recent years, cxistance of ancient tin deposits was determined by means of geo-
archaeological researches.

The lirst and oldest written document which includes possible tin formation is dated 1868. These infor-
mations that are just as news were given by the Royal Geographical Society. This tin formation is in northeast of
Hozat (Tunceli). It is closce to the village of Tilek.

The known [irst scientilic exploration is in the period of Ottoman Empire. This first permitted tin explo-
rations were in the village of Gimele (Eskigehir) in 1899. Explorations were carried out in the possible formati-
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on areas mentioned above in the period of 1932-1939 and 1940-1941, but the expected positive results were not
obtained. Tin explorations ended up with the negative results were done in Karaplirgek, Ankara- Hiiseyingazi in
the years ol 1939-1940.

Existance of cassiterite mineral was determined in the samples taken during the explorations in the area
that is between Karakeban-Divrigi Efendi river (Sivas) in the years of 1960-1961, but the grade of tin was low.
The other research with the aim of adding the informations to explore the possible tin deposits in Anatolia was
performed by studying 43 ancient slag deposits in that districh in the years of 1973-1974, but any tin slag that is
result of ancient metallurgical reatments was not determined.

A cassiterite mineral about 1 ¢cm3. was accidentaly found in pegmetite formations during the exploration
works in Kurklareli, Kolgaz-Burgaz area, but any research work has not been done in the mentioned area yet.

Stannit that is a tin mineral, first time in this country was found in Bursa-Keles, Sofukpinar
Madenbelenitepe in the years of 1979-1980. The second ore deposit bearing stannit mineral in Anatolia was
found in Bolkardad in 1985-1986. The lead-zinc ore [lormation bearing tin is in Sulucadere area in the height of
1740 m. in Bolkarda® (Nigde-Ulukigla, Ciftchan).

The first Found and only ancient underground (in mining in Turkey is in Sanituzla Celaller village,
Nigde-Camardi. The mentioned underground mining covers [ive thousands years ago. another mining area in
Mine Damu area that is in 1 km. north-cast of Celaller village Sarituzla was found in 1991. That is possibly the
known second ancient {in mining.

In the (uture, historical informations, documents and ancient mining remainders will create new dimensi-
ons for mining geology in order to explore new ore deposits.
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AFYON-BAYAT- DOGLAT VOLKANIK SAHASI ALTINLI ANTIMUAN YATAGI
GOLD-BEARING ANTIMONY DEPOSIT OF AF YON-BAYAT-DOGLAT VOLCANIC AREA, TURKEY
M. Orhan OZKOCAK Enerji ve Tabii Kaynaklar Bakanligr, ANKARA

0Z: Doglat antimuan yatagi, Afyon'un 45 km ENE'sunda Bayat yakininda yer alir. Bolge Paleozoyik mikagist-
ler, mermerler ve Neojen volkanik kayaglardan (Andezit, dasit ve tiif) olusur. Mermerler, mikagistler ve cevher-
lesme iizerinde yer alular.

E-W yonlii, 80° N egimli. 500 m geniglik ve 2 km goriiniir uzunluktaki bityiik bir fay zonu ile temsil edi-
len cevherlegme sahast silislegmis mermerler ve bitytk bir kuvars damar ile Saphane DaZi'ndan gecerek batiya
dogru uzanir. Doguda fay zonu boyunca 1600 m rakimindan 1535 m'ye kadar oksit alterasyon zonu devam eder.
1535 m'den agagiya dogru 100 m kalinhiginda masil silis sapkast ve bundan sonra gri renkli indirgenmis alteras-
yon zonu yer alir. 1500 m'de yeralt su tablasi bulunur.

Oksit alterasyon zonu sari-kirmizs renkli, ¢ok kuiklt ve kolayca ufalanabilir olup Sb oksit (stibikonit), li-
monit, kaolinil, mermer parcalari, kuvars blok ve adeseleri, tabanda antimuan silfir igerir, Masif silis sapkas,
bregik yapilar, bogluklar, agik kuiklar, kiigik kuvars, kristalleri, pirit kiistal, damarcik ve topluluklar: ve nadir
ince taneli alun agregalarindan olugur. Gri alterasyon zonu karbonlu malzeme, kuvars damarlari, serisit, illit, ku-
vars, pirit, kalsit, ince taneli alun agregalar, siyah giimig satihlari ve nadir kii¢iik sfalerit taneleri igerir.

Oksidasyon zonu tavandan tabana-0,5 gr/ton, 5 gi/ton ve 14 gr/ton Ag, orlalama % 3.41 olmak tizere %
10, % 2 ve S5 0.81 Sb, ortalama 118 ppb Au ihtiva eder.

Sonug olarak, hidrotermal sivilar muhtemelen redox sinirinda su tablasina raslamig ve kaynamaya bagla-
migtir; kaynama, sofuma, kangma, azalan sicakbk ve toplam kilkiirt, artan Ph gibi defigen termodinamik,
sartlarin sonucu olaruk, Au Ag, pirit ve karbon ¢okelmistir. Buhar faz1 yukariya ¢ikarak kiigtik bir miktar altin
ve giimiiy ile birlikte Sb stilfiirleri olugturmugtur. Hidrotermal sivilar metamorfik gistleri indirgemis gri zona do-

niigtiirm{igtiir, kaynama sonucunda yiikselen H»S, HaSO4'e doniigmiig, yoBun ve yaygim bir asit dziitlemesine
sebep olarak antimuan siilfiriin tamamen antimuan okside, piritin ise limonite doniigmesini saglamig ve nihayet
oksit alterasyon zonu olugmustur.

ABSTRACT: Antimony deposit of Doglat is situated 45 km ENE of Afyon, near Bayat. The area consists of
Paleozoic micaschists. marbles and Neogene volcanic rocks.

Mineralized area, represented essentialy by a big fault zone trending E-W, dipping 80° N, about 2 km
long and 500 m wide, explored by a drilling program of 2000 m, consists of a red-yellow colored, very fractured
and friable alteration zone in the upper part, a massive silica cap of about 100 m thickness and a gray colored
reduced alteration zone in lower part. Redox boundry occurs in the upper part of the massive silica cap where
appears the water table,

The oxide alieration zone consists of Sb oxide (Stibiconit), limonite, kaolinite, marble fragments, quartz
lumps and lenses. Massive silica cap comprises brecciated structures, cavities, open fractures, small enhedral qu-
artz crystals, pyrite and rarely, Iree gold. Reduced gray alteration zone is composed of carbonaceous matter, se-
ricite, illite, quartz, pyrite, calcite,g old, silver and sphalerite.

From the uppermost part ol the oxidation zone to the floor of the big open pit, silver grades 0,5 gr/ton, 5
gr/ton and 14 gr/ion; antimony 10 %, 2 % and 0.81 % with average of 3.41 %. Big sample representing the oxide
alteration zone assayed 118 ppb Au.

Hydrothermal solutions seem to have encountered the water table in the redox boundry and to have boi-
led; precipitation of gold, silver, pyrite and carbon occured as a result of changing thermodynamic conditions.
Vapor phase ascending upwards gave antimony sulfide with small amount of gold and silver.
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STRATIGRAFI OTURUMU

AGCAKISLA (SIVAS GB'SI) YORESININ STRATIGRAFISI
STRATIGRAPHY OF THE AGCAKISLA (SIVAS) REGION

Selim INAN C.U. Miihendislik Fakiltesi, Jeoloji Mithendisligi Bolimii, SIVAS
Kaan S.KAVAK  C.U. Mithendislik Fakiiltesi, Jeoloji Mithendislik Bolimi, SIVAS

OZ : Inceleme alant Akdagmadeni (Yozgat) dogusu ile Agcakigla (Sarkisla) arasmda yer alir.

Bolgenin temelini mermer ve kalksistien olugan Akdag Metamorfitleri olugturur. Bu temel sig denizel or-
tamda depolanmug ¢akiltagt, kumtagt. marn ve kiregtaglart ile temsil edilen Tanesiyen -Liitesiyen yag aralifinda
cokelmis Belkaya formasyonu tarafindan uyumsuzlukla iistlenir.

Inceleme alam ve yakin yoresinde Ust Eosen-Oligosen donemi iginde tamamen karasal ortam kogullari
egemen olmustur. Bu donem igerisinde jips ve marnlarla temsil edilen Cevizcik Formasyonuna ait Kii¢ii ktuzhi-
sar Uyesi uyumsuz olarak diger birimleri drumistiir.

Akarsu ortaminda depolanmug olan ve iki iiyeye aynlarak incelenmis olan Ust Miyosen -Pliyosen yagh
Incesu formasyonu ve Pliyokuvaterner yaglt Sekikagl bazalt ¢aligma alanimin en geng birimlerini olugturur.

ABSTRACT: The investigated arca is located in an area between the east Akdagmadeni (Yozgat) and
Agcakugla regions.

Tha basement of (he area is composed of Akdag metamorphites consisting mainly of marble and calcs-
chistes. These bascment rocks are unconformitiy overlain by the Thanetian -Lutetian Belkaya formation made
up of conglomerate sandstone,marl and limestone which were deposited in a shallow marine environment.

Upper Eocene-Oligocene is represented by the Kiigiiktuzhisar member of Cevizcik formation overlain
other units by angular unconformitiy. This member made up of gypsium and maxls.

The Upper Miocene -Pliocene Incesu formation, subdivided into one mapable unit such as Derindere
member deposited in a fluviatile environment and the Plio-quaternary Sekikagt basalts constitude the youngest
units in the mapped area.
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DEVREKANI HAVZASI (KASTAMONU KUZEYI) UST PALEOSEN-ALT ORTA EOSEN
YASLI KARBONAT ISTIFINDE MIKROFASIYES ANALIZLERI

MICROFACIES  ANALYSIS OF UPPER PALEOCENE AND LOWER MIDDLE EOCENE
CARBONATE SEQUENCE OF THE DEVREKAN! BASIN (NORTHERN KASTAMONU)

Cemal TUNOGLU Hacettepe Universitesi, Miihendislik Fakiiltesi, Jeoloji Miih. Bol., Beytepe, ANKARA

0Z: Giirleyikdere formasyonu kiregtaglar: baglica algli biyomikrit, algli biyosparit, bryozoali biyosparit ve bazi
kesimlerde biyomikrit ¢zclliginde izlenmektedir. Sparit ve mikrit 6zellikli matriksin yer yer egemen oldugu
istif, oldukga bol bentik, plankionik foraminifera, alg, bryozoa, mercan ve brachiopoda fosilleri gibi 13 denizel
(litoral) ve zaman zaman degisen resifal kosullara 6zgii fauna ve flora icermektedir.

Formasyonun bilytik oranda dalga tabani tizerinde geligtigi ve pekgok nitelikleri ile de yer yer resifal ka-
rakter tagidiBi, ti¢ ayr lasiyes zonunda, {i¢ farkl mikrofasiyes zonu tanimlanmugtir, Formasyonun bu nitelikleri
ile derin gelf kenary, platform kenart ve self lagiinii ortamlaring yansitan standart mikrofasiyes tipleri ile resif ve
resit 6niini temsil cden bir ¢okelme ortamint yansittigi belirlenmistir,

Paleosen-Eosen ¢okelme ortaminin en derin kesiminin, inceleme alpninin bati-giineybati kesimi oldugu,
daha dogu ve giineydoguya dogru siflagmanimn yer aldigi, bazi kesimlerin de ise lokal derin ve stabil alanlarin ol-
dugu belirlenmigtir.

ABSTRACT: The carbonate rocks of Giirleyikdere formation has represented mostly algal biomicrite, algal bi-
osparile, bryozoans biosparile and biomicritic character at some localities. The matrix of the rocks consist of
sparile and micritic character from place to place. Abundant benthic-planctonic foraminifera, algea, bryozoa,
nannoplancton, coral and brachiopoda fossils have reflected shallow marine (littoral) and changing reefal condi-
tions from time o time.

Giirleyikdere formation had been depozited on the vawe base and according to the many properties. It
has reefal character. At the three different facies zones, three different standart microfacies zones have been de-
termined . Which characterized deep shell margin, platform margin, shelf lagoon, reefal and reef front environ-
ments.

Decper Location of the depozited area had taken part in the west and southwest district of the investiga-
ted arca al the Paleocene-Eocene period, but east and southeast ward in the area has been defined as locally sta-

bil and deeper regions.
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CAYIRLI-TERCAN TERSIYER HAVZASI DOGUSUNUN (TERCAN-ASKALE ARASI)
LITOSTRATIGRAFKISI

THE STRATIGRAPHY OF THE EASTERN PART (BETWEEN TERCAN AND ASKALE) OF
THE CAYIRLI-TERCAN TERTIARY BASIN

Cevdet BOZKUS Alatiirk Universitesi, Miihendistik Fakiiltesi, Ingaat Bolimii, ERZURUM

OZ: Kuzeydogu Anadolu Bolgesi igerisinde Erzurum-Erzincan illeri arasinda yer alan ve D-B eksenli Cayirli-
Tercan havzast dolgu kayalarn karasal ve denizel olmak  iizere iki ayr fasiyeste geligmistir. Havza temelini
Dogu Anadolu Ofiyolitli Karigisi ve Ust Kretase yagh Anikbaba formasyonu olusturur, Bu temel iizerine uyum-
suz olarak gelen karasal havza dolgusu istifleri Penck ve Kiikiirtlii (Diilger tepe, Kavakli Tepe ve Hacihamza
tiyeleri) olmak tizere iki ayr formasyon ve (¢ Uyeye ayirarak ilk defa adlamalart yapilmigtir, Bu karasal birimler
iizerine gelen denizel Miyosen birimleri ile olan iligkisi olasi olarak uyumsuz oldufu kabul edilmistir. Daha
dnce Kemerkaya lormayonu olarak adlandirilan denizel istiflerin bu adi inceleme alaninda da aynen benimsen-
migtir. Bu birimler havza dogu-giineydogusunda, Dogu Anadolu Bélgesinde ¢ok yaygin olan Ust Miyosen ve
sonrasi yaslt volkanitlerle uyumsuz olarak ortiiliir
Yorede en geng oluguklar ise teras ¢okelleri, traverten ve aliivyondur.

ABSTRACT: The basin-{ill rocks in the Chayirli-Tercan basins with E-W axis, located in between the cities
Erzincan and Erzurum in the region of northeast Anatolia, developed in two different facies; marine and conti-
nental. The basement for the basin is formed by East Anatolian Ophiolite Melange and Upper Cretaceous
Anikbaba [ormation, comprised ol clastic and calcerous sequences. The continental basin-infill sequences un-
conformably deposited on the basement, have been seperated into two formations and there members which are
named for the first time as Penck formation and Kikirtli formation (Diilgertepe, Kavakli Tepe and Hacithamza
members). The relation of these continental units with the overlying marinal Miocene units is accepted as to be
probable anconformity. The marine sequences which are previously named as Kemerkaya formation are accep-
ted with the same name in the study too. In the eastern-southeastern part of the basin, these units are covered un-
conformity by Upper Miocene and younger volcanics which are very widespread in the Region of Eastern

Anatolia,
Terrace deposits, traverten and alluvion sediments are the youngest units in the study area.
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OZALP (VAN) YAKIN BATISININ STRATIGRAFISI VE TEKTONIGI
STRATIGRAPHY AND TECTONICS OF THE WESTERN SIDE'OF OZALP (VAN)
Mehmet TURGUT  Istanbul Universitesi, Mithendislik Fakiiltesi, Jeoloji Mithendisligi Bolimii, ISTANBUL

0Z: Dogu Anadolu'da Van'in dogusu ile Ozalp arasinda yeralan bolgede, allokton, otokton ve neootokton birim-
ler yiizeylenir.

Allokton birliklerin en yaglist, Alt Paleozoyik yagh olan Tepedam Metamorfitleri'dir. Metadetritik kayag-
lardan olugan birim, Hasanda® Grubu tarafindan iektonik dokanakla tizerlenir. Hasandag Grubu, Ust Permiyen
yagh kristalize kiregtaglarindan ibaret olan Yamanyurt Formasyonu, Triyas yagh sleyt, fillat ve metamorfik
kayag bloklarmdan olugan Kazandadt formasyonu ile dolomitik kireg taglarmin olugturdugu Ust Triyas-Jura ?
yagh Hasanday formasyonlarmdan ibarettir. Metavolkanit ve metaofiyolitlerle temsil edilen Jura yash Mordag
Matamorfitleri, manto kokenli ultrabazik kayaglardan olugan Ust Kretase (Senoniyen) yagh Mehmetalan perido-
titleri ile tektonik iligkilidir. Kampaniyen-Orta Eosen yagh Yiiksekova Grubu tabanda, bazik denizalti lavlari ve
bunlarla ardalammli olan pelajik kireg taglart ile baglar. Derin deniz ¢okelleri iiste dogru resifal kireg taglarindan
olusan s1¥ deniz ¢okellerine gegiy gosterir.

Ust Oligosen- Alt Miyosen yagh otokton Karakog Formasyonu, tabanda olistostromal ¢zellikle olup iiste
dogru tipik molas fasiyesindedir. Birim, Ust Kretase-Geg Oligosen ar alxﬁmda kuzeyden giineye taginmig olan al-
lokton birlikleri uyamsuz olarak orler.

Pliyosen-Kuvaterner yaslt ncootokton birimler, karasal kokenli kinnulilar, piroklastikler ve golsel kireg-
taglarindan olugur.

Neotektonik donemde (Orta Miyosen), sikigma rejiminin etkin oldugu bolgede, allokton kiitleler, paleo-
tektonik donemin tersine giincyden kuzeye dogru bindirmiglerdir. Yine bu donemde, dogu-bati, kuzeydogu-
giineybat1 gidigli dogrultu atumli faylar v ¢ benzer dogrultularda gorilen kiveimlanmalar geligmigtir.

ABSTRACT: The study area ise situated between Ozalp and the eastern part of Van in the Eastern Anatolia,
The rocks outcroping in the studied area are divided into the three major groups, the allochthonous, autochtho-
nous and neoautochthonous.

The allochthonous units, at the bottom, begins with the Tepedam Metamorpics of Lower Paleozoic age,
which consist mainly of metaclastics. This unit is tectonically overlain by the Hasandag Group which divided
into the Yamanyurt Formation of Upper Permian age representing crystalised limestones, the Kazandafi
Formation of Triassic age representing slate, fillat and vario metamorphic blocks and the Hasandag Formation
of Upper Triassic-Jurassic age representing dolomitic limestones. On the other hand, the Morda§ Metamorphics
.of Jurassic? age consisting ol metavolcanics, metaophiplites is tectonic baundary with the Mehretalan
Peridotites of Uper Cretaccous (Senonian) age consisting of ultrabasics derived from mantle. The Yiiksekova
Group of Campnian-Middle Eocene age, at the bottom, begins with marine basic lavas anda pelagic limestones
and passes upward deep marine sediments and reefal limestones.

The autochthonous Karakog¢ Formation is of the Upper Oligocene-Lower Miocene age and is olistostro--
mal facies at the base, molas [acies at the top. This unit unconformably overlies the allochthonous units which
transported from north to south during the Upper Cretaceous-Late Oligocane time.

The neoautochthonous units is of the Pliocene-Quarternary age, and are represented by clastics, pyroclas-
tics and lacustrine limestones.

During the neotectonic period (Middle Miocene) is dominated compressional regime in the region. As a
result by of this tectonic movements, all allochthonous unit were thrust northwards contrast to the paleotectonic
period, and developed E-W, NE-SW strike slip faults and folds.
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BOLU MASIFI VE YAKIN YORESININ STRATIGRAFISI
STRATIGRAPHY OF BOLU MASSIVE AND SURROUNDING REGION
Orhan CERIT Cumburiyet Universitesi, Cevre Miithendisligi Bolimii, SIVAS

0Z: Bolu kuzeyinde yer alan "Bolu Masifi" ve yaki gevresinde Prekambriyen-Kuvaterner yag aralifinda oniig
birim aywtlanmugtr. Prekambriyen yagh gnayslann temeli olugturdugu bolgede, Kaledoniyen orojenezinin ilk
fazlart etkili olmug ve bu evrede gelisen bilyik ¢apli bir magmatizma ile metavolkanitler (Kambro-Ordovizyen)
ve granitoidler (Ordovizyen) yerlegmigtir. Granitoidler iizerinde kaba taneli metaklastiklerle (Ordo-Siluryen)
baglayan ve Orta Devoniyen'e kadar once klastik, sonra karbonat sedimantasyonu olarak devam eden istif, bu
alanda, Orta Devoniyen'den sonra Ust Kretase'ye kadar kesiklige ugramugtur. Paleozoyik ve Oncesi yagh kayag-
larin olugturduu Bolu Masili yiikselimi, Ust Kretase'den itibaren bolgenin kuzey ve giiney kesiminin sediman-
tasyonunu denctleyen fasiyes ayuict bir esik konumunu almugtir. Bu donemden Kuvaterner'e kadar olan evrede
epiklastik (Ust Kretase) ve karbonat (Ust Kretase-Paleosen-Eosen) sedimantasyonu ile birlikte volkanik katkilar
(Alt Eosen, Neojen) bolgenin genel istilini olugturmusgtur.

ABSTRACT: The study arca covers Bolu Massive and surroundings to the north of the Bolu. This study aims to
describe the litostratigraphic units of Bolu Massive and determine its situation in the framework of the regional
geology. In the study arca, thirteen units ranging from Precambrian to Quaternary have been discriminated.
Early phases of the Caledonian orogeny have been ellective in the study area and its surroundings. During these
phases, volcanic and granitic rocks have been placed in the area as a result of a wide-spread magmatism.
Between Ordovician-MiddleDevonian, the succession which occurred initialy as clastic and then carbonate sedi-
mentation has been interrupted from Mid-Devonian to Upper Cretaceous. During the time span between
Cretaceous and Quaternary, the sedimentation of epiclastic and carbonate rocks has taken place with the accom-
panying volcanic activily. :
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MUHENDISLIK JEOLOJISI OTURUMU - I

KOPDAGI 1 TUNEL GUZERGAHININ (TRABZON-ERZURUM KARAYOLU) MUHENDISLIK
JEOLOJISI VE GUZERGAHIN JEOLOJIK-JEOTEKNIK DEGERLENDIRMESI

GEOLOGICAL-GEOTECHNICAL VALUATION AND ENGINEERING GEOLOGY OF THE
KOPDAGI [ TUNNEL LINE (TRABZON-ERZURUM HIGHWAY)

Mahmut MUTLUTURK Akdeniz Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii,
ISPARTA

0Z: Kopdad 1 tiinel giizergahi Trabzon-Erzurum karayolunun, Agkale-Bayburt arasmda kalan Kop Gegidi
Mevkiinde yer alir. Tuncel giizergahinda tabanda, tist Jura-Alt Kretase yaght Gurri formasyonuna ait kiregtag,
kumtagt ve ¢amurtaglarimdan olusan Gollerderesi formasyonu Miyosen yaghdir. Kop ultramafikleri Alt Kretase-
Miyosen zaman araliZinda bolgeye yerlegmiglerdir.

3.060 km. uzulunda olan Kopdagi 1 tiinel giizergahmin 0.000-0.060 km. ler aras: heyelan malzemesinden
olugur. 0.060-0.150 km. ler arasind-az sayida, devamli olmayan, kum ve kil dolgulu, sikigik eklemli, ok diigiik
dayamimli, orta modil oranli ¢amurtaglart yer alir. Cakiltaglart 0.150-0.364 km. ler arasinda bulunur. Az sayida,
devamly, kalsit dolgulu, sikica bagli cklemli, diigiik dayanumli ve orta modiil oranlidir. 0.380-1.480 km. leraras:
kire¢ taglarmdan olugur. Ug yonde geligmis cklem takimi, cok diisitk devamli, eklem yiizleri kaba, kalsit yeryer
kil dolgulu sikigik eklemli, diigiik dayanimh ve orta modiil oranhidur. 1.510-3.060 km. ler aras1 Kop ultramafikle-
rinden olugur. Ultramalfikler, iki-ii¢ yonde geligmig eklem takimi ve gelisigiizel eklemli, diisiik devamli, kayma
ytizeyli, agirt dar, yer yer kil dolgulu eklemli, orta-diigik dayanimli ve orta diigiik modiil oranlidur. Tiinel giizer-
gahinda 0.364-0.380 ve 1.480-1.510 km. ler arasinda iki fay zonu saptanmugtir.

Yapilan gahigmalar sonucunda Kopdagi 1 tiinel giizergahinin jeolojik-jeoteknik kosullart aragtirilmaig,
0.000-0.60 km. ler arasindaki heyelan malzemesinin ortadan kaldirilmasi, 1.000-2.000 km. ler arasindaki tiinel
kotuna ¢ok yaklagan heyelann elkilerinin azaltilmas ile Kopdagi 1 tiinelinin tiinel ingaasina uygun oldugu orta-

ya konmugtur.

ABSTRACT: The Kopdad: 1 Tunnel Line is located in the Kop mountain pass between Agkale and Bayburt on
Trabzon-Erzurum highway. The basement deposits in the tunnel line are limestones, sandstones, chert and clays-
tones of Gurri formation, Upper Jurasic-Lover Crateceous in age. Gollerderesi formation, Miocene in age con-
sist of conglomerates, sandstones, and mudstones. The Kop ultramafics took place in the area during lover
Crateceous-Miocene period.

Kopdagr 1 tunnel line is 3.060 kms. in lenght. Between 0.000-0.060 km. landslides materials, 0.060-
0.150 km. mudstones, 0.150-0.364 km. conglomerates, 0.380-1.480 kms. limestones, 1.510-3.060 kms. ultrama-
fic rocks can be seen in the tunnel line. Two fault zones are determined between 0.384-0.380 km., 1.480-1.510
kms. in this line.

As a result of the study, geological and geotechnical conditions of Kopdag: 1 tunnel line are presented. It
is also been determined that the Kopdagi [ tunnel line is suitable [or tunnel constructions by decrasing of land-
slides affects near to tunel clevation between 1.000-2.000 kms. and removing landslides materials between

0.000-0.060 km.
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ANKARA METROSU VE ANKARAY-KIZILAY ORTAK ISTASYONU DIYAFRAM DUVAR
INSAATI

CONSTRUCTION OF DIAPHRAGM WALL FOR THE ANKARA METRO AND ANKARAY
COMMON STATION

Irfan ATILGAN Kasktas A.S., Kizilay, ANKARA

OZ: Caligma alamimuzda yapilan sondaj etiidlerinde zemin yiizeyinden itibaren 4-9 metrelere kadar yapay
dolgu, 9-15 m. arasinda sildli kil ve bu birimler altinda sert ANKARA KILI yer almaktadir. Yeralt1 su seviyesi
zeminden 4 metre agagidadir. 2

Ingaat metodu, trafik kesilmesinin enaza indirilmesi, ¢evre yapilara zarar vermemesi, zeminin farklhilik
gostermesi, yeralt su seviyesinin yiiksek olmast nedeniyle hafriyatin yukaridan agagiya dogru yapilmasina karar
verilmis ve bunun i¢inde diyafram duvar metodu ile yan ve orta duvarlarin yapilmasma baglanmistir, Diyafram
duvar imalatinda iksa gorevini bentonit camuru saglamaktadir. : .

Kizilay ortak istasyonunda yaptlacak diyafram duvar miktarn 36.000 m? dir. Duvar kalinliklart 80-100
cm, derinlikleri 20-35 m. arasinda degigmektedir. Diyafram duvar ¢aligmalarina Eylill 1991 de baglanilmig olup
Nisan 1992 de bitirilecektir.

Diyafram duvar imalatinda kazicr hidrolik sistem makinalar, servis vingleri kullanilmaktadir. Bentonit ¢a-
muru tanklarda depolanmakia ve ozel eleklerden gegirilerek kazidan gelen bentonit ¢amuru temizlenmektedir.
Bentonit camurunun saha i¢i dagitim: pompalar ve borularla saflamaktadur.

ABSTRACT: Soil boring loos has shown that the costruction site soil profiles are asfollows.

From surface 4 1o 9 meters of mon mode fill, between 9 to 15 meters silty clay and underneath this loyer
is mode of ANKARA clay. Underground water level is 4 meters below the surface.

Top down construction method has been chosen for the following reosons.

-Stop the traffic follow as minimum as possibble.

-Cut down any chance of damaging surrounding buldings.

-Dulficultly of excavation due to high ground water level.

Side walls and center columns are construeted with diaphragm wall method and during excavation bento-
nite slurry has been used as support to the excavated walls against any collapse of the soil.

Total area of the diaphragm wall to be constructed for the station is about 36.000 m? Thikness of the
walls are 80 and 100 cm depending on the locations. Depth of the walls are between 20 to 35 meters, also depen-
ding on the location.

Diaphragm wall constraction has started on September 1991 and it will be completed on April 1992.

Excavation of these walls are made by hydrolic system excavaters and service cranes. Bentonite slurry
has been hold at tanks and pumped to the holes needed. Used slurry has been send to the separators for cleening
and storage to the tanks. These will be used again until it fails to meet the design requirements
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KOPDAGI 1 TUNEL GUZERGAHINDA (TRABZON-ERZURUM KARAYOLU) KAYA KUTLESI
SINIFLAMA UYGULAMALARI VE EN UYGUN IKSANIN BELIRLENMESI

DETERMINATION OF THE MOST SUITABLE SUPPORT AND ROCK MASS CLASSIFICATION
IN THE KOPDAGI 1 TUNNEL LINE (TRABZON-ERZURUM HIGHWAY)

Mahmut MUTLUTURK  Akdeniz Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii,
ISPARTA

OZ: Bu caligma Kopda¥: 1 tiineli giizergahinda yapilan degisik kaya kiitlesi simflamalarini ve bulunan sonugla-
rin birlegtirilmesiyle en uygun iksanm belirlenmesini kapsar. Kopdad: 1 tiinel giizergam, Trabzon-Erzurum kara-
yolunun Agkale-Bayburt arasinda kalan Kop Gegidi Mevkiinde yer alir. Tiinel giizergahi boyunca ¢amurtas, ¢a-
kiltagi, kireglagt ve ultrabazik kayalar ile iki fay zonu yeralmaktadw. Kaya kiitlesi siiflamalarinda RSR, RMR
ve Q smiflama sistemleri tiinel giizergahma uygulanmigur. Bu smiflama sistemleri ile bulunan iksa Onlemleri
farkliliklar sunmaktadir. Sonuglar degerlendirildiginde RSR sisteminin yetersiz kaldigi, Q sisteminin ise kaya
kiitlesinin kaarmagik doZal yapisim iyi tanimladigt, RSR ve RMR sistemlerinde tiinel agma yonii gbz Oniine
alindiZ1 halde Q sisteminde bulunmadif gdriilmiigtir.

Bu caligmada RSR, RMR ve Q sistemlerine gore iksa dnlemleri farkli bulunan Kopdag 1 tiinel giizerga-
hi, jeolojik, jeoteknik kogullarda gozoniinde bulundurularak degerlendirilmis ve birlegtirilerek tek tip iksa belir-
lenmigtir, Tiinel giizergahlarinda yapilan kaya kiitlesi siniflamalarinda tek bir siiflama sistemine bagl kalinma-
mast gerektiZi cesitli siiflama sistemlerinden faydalamip en uygun iksanin bulunmasi gerektifi sonucuna

varilmagtir.

ABSTRACT: The study includes determination of the most suitable support type by construction of obtained
results and various rock mass classifications carried out in the Kopdag: 1 tunnel line. Kopdag: 1 tunnel line is lo-
cated between Askale and Bayburt on the Trabzon-Erzurum highway. Ultrabasic rock, mudstones, conglomera-
tes, limestones and {wo fault zones are observed along the tunnel line.

RSR, RMR and Q classification systems in the rock mass classification are applied to the tunnel line.
Support precautions obtained from these classification systems have differances. If the results are valuated it is
determined that RSR system is not enough and Q system describes the complex structure of rock mass well.

In this study according to, RSR, RMR and Q systems, various support precautions were determined but
one support type was recommended by taking these obtained results and the geological-geotechnical conditions
into the account. Consequately it is essential that rock mass classification carried out along the tunnel line be
done with various classification systems and the determination of the most suitable support type be necessary by
making are of the various calassification systems.
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KARAMAN-MERSIN YENI DEMIR YOLU HATTININ PROJESI ve FIZIBILITE ETUDU

THE PROJECT AND FEASIBILITY EXPLORATION OF THE KARAMAN MERSIN NEW RAIL
WAY LINE

Ali UYAR TCDD Hareket Dairesi Bagkan Yarduncis;, ANKARA

Oz: Karaman -Mersin demiryolu hatti tagimacilik  agisindan énemli bir potansiyele sahiptir. Karaman, tarim
tirtinleri | hayvancilikta oldugu kadar sanayilegmede de onemli bir geligme gosteren bir ilimizdir. Mersin énemli
bir ihrag ,ithal ve transit liman kenti olmast yaninda uluslararasi kombine tagumacilik ve demiryolu feribot hatt
fizerinde olup tlkemizin en dnemli serbest bolgesidir.

Bu iki kentin demiryollart a¢ismdan da konumlart ¢ok dnemli olup Avrupa-Istanbul -Eskigehir-Afyon -
Konya- Adana iizerinden ORTADOGU iilkelerine en kestirme demiryolu iizerindedir. Fakat mevcut demiryolu-
nun geometrik standartlart ok dugtiktiir. Bu nedenle yiiksek tagimacilik potansiyeline sahip bu hattin, geometrik
stardartarint yiikseltmek ve daha kisa bir yol inga ederek igletmecilik giderlerini asgariye indirmek ,cagdag ve
modern igletmecilik yapabilmek amact ile yeni bir giizergah projesi hazirlanmagtur,

Yeni demiryolu hatte yiiksek geometrik stardartlara gore projelendirilmig olup, mevcut yeni yola gore 130
Km. daha kisadir. Meveut yol ile hattin teknik dzellikleri soyledir.

Mevcut Hat Yeni Hat
Demiryolu uzunlugu 287 Km 157 Km
Maksimum egim o 025 % 017
Minimum kurp yarigapt R=1250 R=1000m
Ranfor gerektiren yol uzunlugu 157 km Yok.
Toplam tiinel uzunlugu 15508 m 8500 m
Istasyon durak sayisi 32 8
Yoldaki kisulma - 130 km
Yoldaki kisalma - % 45.3

Yeni demiryolu glizargahinin zemin durumu ¢ok iyi nitelikte olup, tiinel ve koprii ingast bakimindan bir
sorun ¢tkarmaz. Giizergahin biiytik kesiminde zemin kaya nitelikli kalker ve marnlardan olugmugtur. Minimum
zemin emniyet gerilmesi gem) =2 Kg/em?2 'nin lizerindedir,

Yeni hat dort alternatif halinde gegirilmig olup arazide bizzat etiid yapilarak en uygun altarnatif tercih
edilmiglir.

Projenin hat yatinm maliyeti 1.706 Milyar TL. olup ,1992 yilindan baglayip 5 yil da ingaatinin tamamlan-
mast planlunmigtr.

Bilgisayarda hesaplanan sonugclara gore:

-Net Bugiinkii Deder (NBD) =+15,79 Milyar TL.
-Fayda /Maliyet Orany(FMO) = 1,01
-I¢ Karlilik Orani (IKO) = 12,14 olarak hesaplanmigtir.

Bu kriterler, yatrnmer kurulug agismdan, mali fizibilite sonuglart olup fizibil bulunmugtur.

Ayrica:

Yolun 130 Km kisalmasy .doviz gerekliren (yakit,yad ve malzeme ) igletmecilik giderlerinin azalmasi,
geeligi giizergah halkinin kalkmmasima olumlu katkida bulunacagr ve karayolu tagimacilik paymi azaltip toplu
tagimacihiga Ozendirecegi dikkate alinarak Ekonomik Fizibilite Kriterlerine gore,i¢ karhlik oram % 15 olarak
kabul ¢dilmis olup.FIZIBIL BIR YATIRIM olarak degerlendirilmistir.
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ABSTRACT :Karaman -Mersin railway line has an important potential from the point of transportation .
Karaman is a city which shows important developments on industrialization, agriculture and cattle dealing.
Besides is importance as seaport city in export,import and (ransit ,Mersin is on the internetional combined trans-
portation and rail-ferry line . Mersin is the most important [ree trade zone of our country.

Also, the locations of two cities are very important. Their locations are on the shortest railway line from
Europe -Istanbul ,Eskigehir -Alyon -Konya -Adana to Middle East countries. However geometrical standarts of
the exiting line is o low. For this reason, a new route project was prepared for purpose  of contemprary opera-
tion, (o minimize operation expenses by constructing a short track and to increase geometrical standarts of this
line which has heavy traflic potential .

Besides it has been projected according to high geometrical standards, a new railway line is 130 km. shor-
ter than the exiting line. Teenical characteristic ol new line and exiting line are as follows;

Existing Line New line
Railway lenght 287 km 157 km
Maximum gradient 025 % 017 %
Minimum curve radius R=250m R=1000 m
Track lenght which requires
assisting locomolives 157 km None
Total tunel lenght 15.08 m 8500 m
Number of stations and halts 32 3
Shortening of the track - 130 km
Shortening of the track (%) - 453 %

The of new railway route is in good position and it does not produce any problem in constracting tun-
nels and bridges. The most pard of the ground of route is composed of calcerous and marl kinds of
rocks.Minimum ground salety tensile is above g(em)= 2 kg/fem.

Aine invesment cost of the project is 1.706 billion TL. and begining from 1992 the completing time of
construction is planned to be 5 year.

According to results obtained [rom computer;

Net Present Value (NPU) = +15,79 Billion TL.
Cost/Benetit Rate (CBR) =1.01
Internal Rate of Return(IRR) =12.14 %

These crileria are result ol linancial [easibility study and from the view of the investor company the pro-
ject was found feasible.

Further more taking into account 130 km shortening of track, decrease in operation expenses which ne-
cessiate foreign exchance (such as [uel oil, and materials),contributing to the economic development of Iocal
people and encouraging mass transportation by diminishing the demaned for highway transportation ,the internal
rate of return was accepled as % 15 and this project was evaluated as a feasible invesment according to the eco-
nomic feasibility crileria,
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TURKIYE OTOYOL PROJELERINDE JEOLOJIK ARASTIRMA VE BILGI ILETISIMINDE
KARSILASILAN SORUNLAR

INCONVENIENCES IN GEOLOGICAL INVESTIGATION AND INFORMATION SPREADING IN
MOTORWAY PROJECTS OF TURKEY

Ilyas YILMAZER Spektra Jeotek Anonim Sirketi, ANKARA

Ali BASTEKIN Dar Mithendislik Miigavirlik Anonim Sirketi, ANKARA
Erdal AYTEKIN Dar Mithendislik Miigavirlik Anonim Sirketi, ANKARA
Feridun ERHAN Dar Miithendislik Miisavirlik Anonim Jirketi;, ANKARA
Levent AYDOGAN Dar Miihendislik Miigavirlik Anonim Sirketi, ANKARA
Serdar AKER Dar Mithendislik Miigavirlik Anonim §irketi, ANKARA
Teviik HOS Dar Miihendislik Miigavirlik Anonim Sirketi, ANKARA

OZ: Otoyol projeleri harcamalar yoniinde Tiirkiye'de yaptlan mithendislik projelerinin en baginda yeralmakta-
dir. Km' si 100 milyar TL. yi gegtigi verlere giincel drnekler gosterilebilir. Bu kadar bityiik harcamalarin yapil-
dig1 bir iste, harcamalart en azda tutmanun ve ilgili meslek dallarinin bilgi ve deneyimlerine katkida bulunmast-
nin gereklilifine inanilmaktadir.

Bir otoyol gegkisinin dogru belirlenmesi, yiizlerce milyar TL. nin anlamsizca harcanmasim engelleyebil-
mektedir. Cogu yerde geri doniigii olmayan parasal, gevresel ve toplumsal sorunlar yanlig ve tarafli yol geckisi
belirlenmesinden kaynaklanmaktadir. Yol geckisi galigmast bir otoyol projesinin en uzun donemidir ve olmali-
dir. Jeolojinin yanisira, ¢ok sayida meslek dallarmn ve ilgili sosyal topluluklarin katilimiyla soz konusu proje-
ler saglikli bir gekilde gergeklegtirilmelidir. Ancak Tiirkiye Otoyol Projelerinde, bu tiir bilimsel kurullara uyul-
madi$1 igin gok sayida sorun ¢ikmigtur ve ¢ikmaya devam ctmektedir.

Otoyol bilesenlerinin tipi (menfez, Gistgegit/altgegit, koprii, tiinel, dolgu/yarma ve benzeri) ve duraylilik-
lar1 konusunda 6n bilgi, ayrinuli yiizey jeolojisi ve topogralik harita ¢aligmalariyla elde edilebilir. Boylece de-
gisik segeneklerin maliyet agisindan kargilagtriimasina olanak saglanabilmektedir.

Her zaman her yerde oldugu, gibi otoyol ¢aligmalarinda da elde edilen bilgi ve deneyimlerin genig kitle-
lere ulastiilmasinda, en 6nemli arag yaymdu. Halkmn bilyiik ozverileriyle gergeklestiriimeye ¢aligilan otoyol
projelerinden kazanilacak bilgi ve deneyimler ilgili meslek dallari arasinda yaymlar ve bilimsel toplantilar araci-
iy ile hizla yayilmalidir, Yazil ve soz1ii iletigimde okuyucunun ve izleyicinin kolayca anlayabilecegi oztiirkge
sozciiklerin kullandmasmm onemi yadsinamaz. Bilim dili halk dilinden soyutlanmamalidir. Nifusun %
95'inden fazlasinm Tiirkge bildigi bir iilkede Arapga, Farsga ve Bau dillerinden (Ingilizce, Fransizca, Almanca
vb.) tiiretilen sozciiklerin kargtirilarak kullanidmasi bilimsel iletisimde onemli bir engel olugturmaktadur. Orne-
gin bir jeolojik birimin yiizeylenen kismu igin yiizlek yerine allorman, mostra, autkrop vb. yabanci kokenli soz-
ciiklerden herhangi birisinin kullanilmasi veya Karayollarn Teknik sozligiinde tanimlandift "maden alt tabaka
damarlarinin toprak yiiziinde goriiniigi, alt tabakalarin [irlamass, ¢rkint1" gibi agiklamalar konunun anlagilmasini
zorlagtirmaktaduw, Aym anlamda degigik kurallarla iiretilen ve degisik koklerden gelen sozciiklerin ve sozeiik
takimlarmm kullanilmast dilin zenginlidini arturmadi3t gibi bilimsel anlamdaki iletisimde de Onemli sorunlara
neden olmaktadir.

Bilimsel gelisme hizi, degisik meslek dallarindan uygulamact ve kuramcilarin birlikte galigmalarina
onemli dlgiide baglidir. Zaman kaybetmeden ilgili birimlerin esgiidiimlii ve orgiitlii ¢aligmalariin baglatilmas:
gerekmektedir.

ABSTRACT: Motorway project of Turkey costwise is the biggest one among the other engineering projects
Construction cost of certain stretches may exceed 20 million US $. Engineers, scientists, technicians, and trai-
ners should be allowed to increase their knowledge and experience in such an expensive engineering project and
they all should be involved (o reduce the expense and to delete adverse effects of it.

A proper route location may save many ten millions of US $. Improper route location, performed mainly
by one or two disciplines may cause unsolvable cost,environmental, political, and social problems at many loca-
lities of a project.Route location is one of the longest phase ol a motorway project. It is a multi-disciplinary job.
Each of twenty [ive effects (more orless) should be analyzed for each alternative on the basis of a weighted
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scale involving subjective judgements done by well experienced specialists. All motorway projects in Turkey,
are [ast tract jobs. Scientific rules could not be implemented efficiently because of the time constraints and un-
confirmed policy, Consequent problems reletad to cost-benelit, social, environmental, and political subjects have
been faced before and still being encountered in the Motorway Projects of Turkey,

Detailed surface geological studics. carried out particularly during the search phase of a route location,
can provide appreciable data for the selection phase of route location, Preliminary analysis of motorway ele-
ments (culvert, overpass/underpass, bridge, tunnel, embankment/cut, etc.) can be done mainly on the basis of ge-
ological and topographical data in the route selection phase.

The effective information spreading method obviously is interdisciplinary communication by means of
publication, congress, symposium, panel and so forth but without any obligation. About 95 % of the population
in Turkey can speak Turkish but not Arabic, Persian or Western languages such as English,
French,German,Italian, and others. Modern Turkish words and phrases which can casily be realized and accep-
ted by most of the Turkish people are better to be produced and used in communication frequently. Usage of
Arabic. Presian, and Weslern words and phrases [or the same, meaning make it difficult to follow even a scienti-
fic communication between scientists. Almost each (oreign language has special rules and roots to produce a
word and/or a phrase. It is very diflicult to find a turkish person who can know all of above mentioned foreign
languages. Therefore, communication in Turkish, whalever the subject, should deliberately be free of foreign
words and phrases. In order (o achieve this objective, it is believed that a systematic study should be performed
by interdisciplinary co-ordinating teams including both theorists and practitioners.
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PALEONTOLOJI OTURUMU

KRETASE-PALEOSEN GECISINDE YENI PALEONTOLOJIK BULGULAR:
IGDIR KIRECTASI (KOYULHISAR- SIVAS)

NEW PALEONTOLOGICAL DATE IN THE CRETACEOUS- PALEOCENE TRANSITION: IGDIR
LIMESTONE (KOYULHISAR-SIVAS)

Nurdan INAN Cumbhuriyet Universitesi, Jeoloji Mithendisligi Bolimi, SIVAS
Iskender KURT M.T.A. Bolge Miidiirliigii, SIVAS
Miirsel DEMIRBAS M.T.A. Bolge Midiirliigi, SIVAS

0Z: Caligma alani, Kuzey Anadolu Fay Kugad: tizerinde Regadiye-Koyulhisar arasinda yer alir. Kiregtagi, marn,
tiif, aglomera, kiltagt ve silttagi, ardalanmasiyla temsil edilen ve Jura?-- Kretase yagi verilen Regadiye formasyonu
fizerinde uyumlu olarak yer alan [gdir Formasyonu, sarumst gri renkli kiregtagi ve killi kiregtagi litolojileriyle temsil
edilir. [3dir formasyonunun, Ust Maestrihtiyen olarak belirtilen yagt, ilk kez bu galigmayla Ust Maestrihtiyen-Alt
Tanesiyen olarak belirlenmigtir. Bu formasyon, kiregtagt, killi kiregtagt, marn litolojileriyle temsil edilen, Daniyen-
Alt Tanesiyen yagli Golkoy formasyonuyla yanal ve dikey gegiglidir. )

1gdir formasyonu tekdiize bir litoloji gortiniimiindedir. Formasyonun, Ust Maestrihtiyen yas: verilen kesi-
minde, Orbitoides medius (d'Archiac) Orbitodies apiculatus Schlumberger, Lepidorbitoides minor (Schlumberger),
Omphalocyclus macroporus Lamarck, Pscudomphalocyclus blumenthali Merig, Hellenocyclina beotica Reichel,
Loftusia minor Cox, Siderolites calcitrapoides Lamarck, Smoutina cruysi Drooger, Sirtina orbitoidiformis
Bronnimann, Laffitteina aff. marsicana Farinacei, Cuneoline sp, Moncharmontia sp, Dargenioella sp, Anomalina
sp, Globotruncana sp, foraminiferleri ve 6 farkli mikrofasiyes; Daniyen yagt verilen kesiminde Laffitteina aff. kho-
rassanica Rahaghi, Laffitteina aff. e calvezae Rahaghi, Idalina aff. sinjarica Grimsdale, Cuneolina, cf. ketini
INAN, Missisisppina sp., Rotalia sp., Spirolina sp., Valvulina sp., Chrysalidina sp., Miliolidae bentik foraminiferle-
ri ve 4 [arkli mikrofasiyes; Alt Tanesiyen yagt verilen kesiminde ise, Anatoliella ozalpiensis Sirel, Bolkarina cf. ak-
sarayi Sirel, Idalina aff. sinjarica Grimsdale, Laffittcina cf. mengaudi (Astre) Laffitteina cf. bibensis Marie bentik
foraminiferleri ve Larklt 3 mikrolasiyes aywdedilmigtir. .

Igdir formasyonu, deisik provenslere ait Cuneolina, Laflitteina, Anatoliella cinslerini biinyesinde tagimasi
ve bu cinslerin stratigrafik seviyelerine yeni boyutlar kazandirmasi bakimindan 6nemlidir.

ABSTRACT: The Investigated arca is located in the North Anatolian Fault Zone between Regadiye and
Koyulhisar towns. Jurassic-Cretaceus Regadiye formation comprising the limestone, marl, tuff, agglomerate, clays-
tone and siltstone alternation, is conformably overlain by the Upper Maastrichtian. [§dir formation consisting of
yellowish limestone and clayey limestones. New paleontological studies corried out in the I¥dir formation repre-
sent that the age of this formation is Upper Maastrichtian-Lower Thanetian. The 1gdir formation is also observed to
have a horizontal and vertical transitional boundary with the Danian-Lower Thanetian Golkdy formation which is
mode up ol limestone, clayey limestone and marly lithologics.

Igdir formation represents homogenous lithology whose upper parts, Upper Maastichtian in age include
Orbitoides medius (d'Archiac) Orbitoides apiculatus Schlumberger, Lepidorbitoides minor (Schlumberger)
Omphalocyclus macroporus Lamarck, Pseudomphalocyclus blumenthali Merig, Hellenocyclina beotica Reichel,
Loftusia minor Cox, Siderolites calcitrapoides Lamarck , Smoutina cruysi Drooger, Swtina orbitoidiformis
Bronnimann, Laffitteina aff. marsicana Farinacci, Cuneoline sp., Moncharmontia sp., Dargenioella sp., Anomalina
sp, Globotruncana sp. benthic foraminiferous and 6 different microfacieses. Laffitteina aff. khorassanica Rahaghi
Laffitteina all. le calvezae Rahaghi, Idalina aff. smjarica Grimsdale, Cuneolina cf. ketini Inan, Mississippina sp.,
Rotalia sp., Spirolina sp., Valvulina sp., Chrysalidina sp, Miliolidac benthic foraminiferous and 4 different microfa-
cies are seen in the Danian part of the [ormaiton, whereas Anatoliella ozalpiensis Sirel, Bolkarina cf. aksarayi
Sirel, Idalina alf. sinjarica Grimsdale, Lalfitteina cf. mengaudi (Astre), Lalfitieina cf. bibensis Marie benthic fora-
miniferous and 3 different microlaciesses are observed in the Lower Thanetian part of the 13dir formation.

Igdir formation is considered (o be an important unit because ol possessing the Cuneolina, Laffiteina and
Anatoliclla genuses form different provences which are also indicating new data on the stratigraphic levels of these

genuses.
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GEMLIK (BURSA) GUNEY-GUNEYDOGUSUNUN NUMMULITES'LERI: TANIMLAMALARI,
STRATIGRAFIK YAYILIMLARI VE EVRIMI

NUMMULITES FROM SOUTH-SOUTHEAST OF GEMLIK (BURSA): DESCRIPTION,STRATIGRAPHIC
DISTRIBUTION AND EVOLUTION

Sefer ORCEN MTA Genel Mudiirliigi, Jeoloji Etiidleri Dairesi, ANKARA

0Z: Bu galigmada, Gemlik (Bursa) giiney-giineydogusunda yeralan Findicak, Yenisoloz, Baywkdy ve Kurtul
Koyii yorelerindeki stratigrafi kesitlerinden derlenen Nummulites'lerin tanimlamalart yapilmis, stratigrafik yayi-
Iimlar1 ve evrimi ortaya konulmugtur,

Findicak koyii kuzeyinde; alttan iiste ¢akilfagi, kumtagt, karbonath kumtagt ve marn-kumtagi, istifinde
Nummulites burdigalensis de la Harpe, Nummulites cf. planulatus (Lamarck), Nummulites ¢p. rotularius
Deshayes toplulugu tanimlanmugtir. Bu topluluk ile Nummulites burdigalensis Biyozunu ayutlanmigtir ve bu bi-
yozonun stratigrafik yayilimi Kiiviziyen'dir.

Yenisoloz koyii ve giineybatsinda, volkano-sedimenter istifin kiregtagt diizeylerinden derlenen Ornekler-
de: Nummulites uranensis de la Harpe, Nummulites cf. gallensis Heim, Nummulites praeaturicus Schaub toplu-
luga tammlanmigtir. Bu topluluk ile Nummulites uranensis Biyozonu ayirtlanmigtir ve bu biyozonun stratigrafik
yayilim1 Alt Liitesiyen'dir. Ancak Nummulites praeaturicus Schaub'un varligt nedeniyle stratigrafik yayilim Orta
Liitesiyen'e kadar ¢ikabilir,

Bayirkdy kuzey-kuzeybatisinda, kilavuz dizey konumundaki  kiregtaglarindan derlenen orneklerde;
Nummulites pinfoldi Davies Nummulites cf. pracaturicus Schaub, Numimulites cf. millecaput Boubée toplulufu
tanimlanmistir. Bu topluluk ile Nummulites pinfoldi Biyozunu ayirtlanmistir ve bu biyozonun stratigrafik yayili-
mu1 Orta Liitesiyen'dir. Ancak tiim faunal veriler degerlendirildi§inde stratigrafik yayilimin Ust Liitesiyen'e kadar
cikabilecegi soylenebilir.

Kurtul koyii dogusunda, volkano-sedimenter istifteki kiregtagi, diizeylerinden derlenen orneklerde;
Nummulites uranensis de la Harpe, Nummulites cf. pinfoldi Davies, Assilina cf. exponens (Sowerby) toplulugu
tanimlanmustur. Bu topluluk ile Nummulites uranensis Biyozonu ayutlanmugtir ve bu biyozonun stratigrafik yayi-
Iimi Alt-Orta (?) Liitesiyen'dir.

Ozellikle Nummulites burdigalensis de la Harpe ve Nummulites uranensis de la Harpe'm A ve B forma-
larmin iizerinde yapilan biyometrik dlciimler ve elde edilen parametrelerin irdelenmesi sonucunda, Kiiviziyen-
Orta Liitesiyen zaman aralifinda Nummulites burdigalensis -Nummulites cf. gallensis-Nummulites uranensis-
Nummulites praeaturicus evrim dizisi boyunca Nummulites burdigalensis-perforatus grubuna ait soy ¢izgisinin
bir bolimii ortaya konulmugtur. Ayrca,Alt-Orta Liitesiyen zaman arahifinda Nummulites cf. pinfoldi-
Nummulites pinfoldi evrim dizisiyle de, Nummulites pinfoldi-beaumonti grubuna ait bir soy cizgisinden sdz

edilebilir.

ABSTRACT: Description, stratigraphic distribution and evolution of Nummulites collected in the vicinity of
Findicak, Yenisoloz, Baywkoy ve Kurtul villages of Gemlik (Bursa), will be presented.

Nummulites burdigalensis de la Harpe, Nummulites cf. planulatus (Lamarck) Nummulites cf. rotularius
Deshayes assemblage is recognised in the conglomerate, sandstone, limy, sandstone and marl-sandstone sequ-
ence (from base to top) north of Findicak village. This assemblage characterises the" Nummulites burdigalensis
biozene" of Cuisian age.

Nummulites uranensis de la Harpe, Nummulites cf. gallensis Heim, Nummulites praeaturicus Schaub as-
semblage is delined in samples taken from a volcano-sedimentary sequence in the vicinity and southwest of
Yenisoloz village. This assemblage distinguishes the "Nummulites uranensis biozone" of Lower Lutetian age.
However, presence of Nummulites pracaturicus Schaub suggests a probable age enhancement to Middle
Lutetian.

Nummulites pinfoldi Davies, Nummulites cf. pracaturicus Schaub, Nummulites cf. millecaput Boubee as-
semblage is recognised in the samples taken from the key bed limestones outcropping N-NW of Bayukoy.
Through recognition of this asamblage, "Nummulites pinfoldi biozone" of Middle Lutetian age is distinguished.
Hower, on eveluation of other faunal characteristics, the stratigraphic distribution may rise to Upper Lutetian.
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Nummulites uranensis de la Harpe, Nummulites cf. pinfoldi, davies, Assilina cf exponens (Sowerby) assemblage
is recognised in the sumples taken from limestone beds of the volcano- sedimentary sequence east of Kurtul villa-
ge. "Nummulites uranensis biozone" of Lower -Middle (?) Lutetian age is distinguished.

Partial evolution lineage of Nummulites burdigalensis-perforatus group, Nummulites burdigalensis-
Nummulites cf. gallensis-Nummulites uranensis-Nummulites praeaturicus for Cusian- Middle Lutetian is deter-
mined through cvalution of parameters obtained by biometric measurements on A-B forms of specially
Nummulites burdigalensis de la Harpe and Nummulites uranensis de la Harpe. In addition, an evolutlonary pos-
sibly exists for Nummulites pinoldi beaumonti group in the course of evolution of Nummulites cf.pinfoldi-

Nummulites pinfoldi in the Lower-Middle Lutetian interval.
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TECER FORMASYONUNDA (SIVAS) KRETASE-PALEOSEN GECISININ PALEONTOLOJI,
MINERALOJI VE JEOKIMYASI

PALEONTOLOGY, MINERALOGY AND GEOCHEMISTRY OF CRETACEOUS-PALEOCENE
TRANSITTION FROM TECER FORMATION (SIVAS)

Hiiseyin YALCIN  Cumhuriyet Universitesi, Jeoloji Miihendisligi Boliimii, SIVAS
Nurdan INAN Cumhuriyet Universitesi, Jeoloji Miihendisligi Boliimii, STIVAS

0Z: Ust Kretase- Tersiyer yagh Tecer formasyonu Sivas'mn glineydogusunda yer almaktadir. Biitiiniiyle karbo-
nat kayaclarindan olusan birimde Kretase-Tersiyer (K-T) smur tedrici gegigli olup, bu gegigte fiziksel sediman-
tolojik ve tektonik bir degigim gozlenmemigtir. Bununla birlikte K-T gegisinde paleotolojik-petrografik mikrofa-
siyes ve mineralojik veriler agisindan belirgin farkliiklar bulunmaktadur.

Tecer formasyonu karbonat kayaglart % 91-99 arasinda karbonat minarelleri (kalsit, dolomit) ve %1-9
arasinda silikat minarelleri (epidot, piroksen, kuvars, feldispat, kil) igermektedir. Orbitoides'li biyomikritlerden
olusan Ust Macstrihtiyen'in karbonat minerali kalsit, kil mineralleri illit ve klorittir. Maestrihtiyan- Daniyen ge-
cisine 10. m, Daniyen-Monsiyen gegisinde 25 m. ve Monsiyen-Tanesiyen gegiginde 30 m. lik dolomit (% 40-
100) ortaya ¢ikmakiadir. Daniyen Gastropoda'll biyomikrosparit/biyomikrit, Monsiyen Scandonea'li mikrit/
biyomikri(. Tanesiyen ise Miliolidae'li biyosparit/biyomikrit, Pseudolacazinali biyosparit ve Alg'li biyomikrit/
biyomikrosparit ile temsil edilmektedir. Paleosen katlarmin tek karbonat minerali kalsit, en énemli kil mineralle-
ri simektit ve 14S-14 C dir. Ust Kretase ile kargtlagtrildiginda, Paleosen'in karbonat minarellerinde ortalama
Mg, Fe, Cr, Ni ve Zn miktarlar artmaktadur. Ayrica, karbonat- olmayan artik fraksiyonun Fe, Cr. Co ve Zn ige-
riklerininde Paleosen'de daha bol bulunduBu saptanmugtir,

ABSTRACT: Tecer formation of Upper Cretaceous- Tertiary age is situated in the southeast of Sivas.
Cretaceous-Tertiary (C-T) boundry is gradually transitional in the unit formed completely of carbonate rocks.
Physical, sedimentological and tectonic variations have not been observed in this transition. However, clear dif-
ferences are found in the C-T transition on accont of paleontologic-petrographic microfacies and mineralogical
data.

Carbonate rocks of Tecer formation contain carbonate minerals (calcite, dolomite) between % 91-99 and
silicate minerals (epidot, pyroxen, quartz, feldspar, clay) ranging from % 1 to % 9. Carbonate mineral of Upper
Maestrichtian consisting of biomicrite with Orbitoides is calcite, its clay minerals are illite and chlorite.
Dolomite (% 40-100) appears in the Maestrichtian-Danian transition (10 m), Danian-Montian transition (25 m)
and Montian-Thanetian transition (30 m). Danian is represented by biomicrosparite/biomicrite with gastropoda.
Montian has micrite/biomicrite with Scandonea. Thanetian is made up of biosparite/biomicrite with miliolidae,
biosparite with Pscudolacazina and biomicrite/biomicrosparite with algae. The unique carbonate mineral of
Paleocene stages is calcite, their the most important clay minerals are semectite and 14S-14C. The mean amo-
unts of Mg, Fe. Cr. Ni, and Zn in the carbonate minerals relating to Paleocene increase, when compared with
those of Upper Cretaceous. In addition, it has been detected that Fe, Cr, Co and Zn contents of non- carbonate
residual fraction are more abundant in the Paleocene.
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HEKIMHAN (KB MALATYA, TURKIYE) YORESINDEKI ISTIFLERIN BIYOSTRATIGRAFIK
INCELEMESI

BIYOSTRATIGRAPHY OF UPPER CRETACEOUS SEQUENCES IN THE HEKIMHAN AREA
Muhittin GORMUS  Akdeniz Universitesi, Mithendislik Fakiiltesi, Jeoloji Mithendisli§i Bolimii, ISPARTA

OZ : Bu calismada, Hekimhan (KB Malatya,  Tiirkiye] yoresindeki Ust Kretase istifleri biyostratigrafik bi-
yozonlarin tammlanmast amaglanmigtr. Iki planktonik foraminifer biyozonu: Globotruncana aegyptiaca ve
Gansserina gansseri ve dort de bentonik foraminifer biyozonu : Orbitoides meidus, Orbitoides apiculatus,
Omphalocyclus  macroporus ve Loflusia morgani, alanda genigce yiizeyleme veren ve yaklagik 1640 m kalin-
liktaki Ust Kampaniyen-Mestrigtiyen ¢okellerinden tammlanmigtir. Ayrica, bu biyozonlardan Globotruncana
acgyptiaca ve Gansserina gansseri plakionik foraminifer biyozonlarmin Orbitoides apiculatus bentonik forami-
nifer biyozonu ile Omphalocyclus macroporus bentonik foraminifer biyozonunun alt ve orta seviyeleri ile de-
negtirilebilecedi de belirlenmisgtir,

ABSTRACT: The Upper Cretaceous sequences in the Hekimhan area (NW Malatya, Turkey) are investigated
with the aim of defining of the biostratigrafic biozones. Two planktonic foraminifer biozones : Globotruncana
aegyptiaca and Gansserina gansseri, and four benthonic foraminifer biozones : Orbitoides medius, Orbitoides
apiculatus, Omphalocyclus macroporus and Loltusia morgani are described from the Upper Campanian-
Maastrihtian sediments ol approximately up 10 1640 meters thickness, which expose widely in the area. It is
also determined that the Globotruncana aegyptiaca and Gansserina ganssseri  planktonic foraminiferal biozo-
nes coincide with the Orbitoides apiculatus and the lower to middle part of the Omphalocyclus macroporus
benthonic foraminileral biozones.



