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ISTANBUL BOGAZI TUP GECiSI GUZERG AHINDA JEOTEKNIK BULGULAR

Geotechnical data about railroad tube cross of Bosphorus

Okay EROSKAY*, Saim KALE*¥, ; :
* fstanbul Universitesi Miihendislik Fakiilt.esi, Jeoloji Boliimii, ISTANBUL
** STAL ILtd. Sti, IRTC Jeoteknik Grubu, ISTANB UL

Istanbul Bogazi altindan, Avrupa ile Anadolu'nun demiryoluyla baglanmasi icin, Tiip Gegisi Proje ca-
hsmalari, Istanbul Tren/Tiinel Miisavirler Konsorsiyumu (IRTC) tarafindan siirdiiriilmektedir. Yenikap:
- Sarayburnu - Uskiidar - inadiye arasmda Tiip De miryolu Tiinel Gegisi giizergahlar: jeolojik ve jeotel-
nik yonlerden arastirilmaktadir.

Onceki calismalar, raporlar ve sondaj verileri yeniden degerlendirilmistir. Bolgesel olarak 1/25.000 ve
giizergahlar boyunca 1/5000 ve 1/1000 &lcekli harita ve kesitler hazirlanmistir. Bolgenin jeolojik evrimi,
Bogazin olusumu elde edilen yeni yeralt1 verileriyle degerlendirilmistir. Jeoteknik arastirma program cer-
cevesinde; Miihendislik jeolojisi haritalari, kara ve deniz sondajlari, laboratuvar deneyleri, sismik aras-
tirmalar ve tasarim degerlerinin belirlenmesi amacla nmistir.

Tip Gegisi icin deniz sonda_]larl yapilmasi planlanmlstlr Simdiye kadar giizergahta 6 deniz sondaji
tamamlanmistir.

Bu giizergah boyunca, Bogazin sondaj yapilan en derin yeri 50.50 m. olctilmiistiir. Tabanda baslica
kum, ince kum, siltli kumdan clusan aliivyal cokeller vardir. Arada kavkili, cakilli ve oynak kum dii-
zeyleri sondajlarda belirlenmistir. Bu cokellere, «Bo gazici formasyonu» adi verilmistir.

Temel kayasi, Karbonifer’e ait Trakya formasyonudur. Trakya formasyonu baslica kumtas: (grovak),
silttasi, kiltasi, camurtasi ardalanmasindan olusur. Jeoteknik bakimdan orta sert, stk kisikhi iyi bir fe-
mel kayasidir. Trakya formasyonunun paleo topog rafyasinda farkli yiikseltiler vardir. Buna bagh son-
dajlarda, Bogazici formasyonunun 20 m ila 70 m den daha kalin oldugu yerler belirlenmistir.

Alman numunelerin laboratuvar analizlerine gére, Bogazici formasyonunun iist kismi bitevil orta
kum (0.3—1.2 mm), zemin smifi SP, ¢ = 1.75 t/m3, d = 220 t/m3 e .= 102 cm/sn ve liquefy olabilecek
zondaki veya oynak kumdan olusmaktadir.

To connect Europe with Anatolia by railroad under Bosphorus by a tube pass geotechnical studies
were carried out by IRTC (Istanbul Railroad/Tunnzl Consultant Consorsium). The Tube Railroad Tunnel
Cross routes in an area between Yenikapi - Saraybur nu- Uskudar - Inadiye were investigated by geologi-
cally and geotechnically.

Previous studies, reports and bone hole data were re-evaluated. 1/25.000 scaled maps and 1/5000 and
1/1000 scaled maps and cross-sections for crossing routes were prepared. The geological evalution of
the region and formation of the Bogazici have been evaluated by new subsurface data.

Six off-shore drillings were made on the possible tube cross route. The Trakya formation of the Car-
boniferous age, composed of sandstone (greywacke), siltstone and mudstone is the basement rock at the
bottom. Above this the Bogazici formation compo sed of loose sand and pebble layers with ample shells
was deposited. The uppermost deposits are the alluvial sand and silt.
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FRZURUM-KARS DEPREMi ARTCI SOKLARININ iINCELENMESI VE TEKTONIK
SONUCLARI

Aftershocks of the Erzurum - Kars Earthquake and their tectonic implication

Adnan OLGUNER?*, Halit SAV*,
* Maden Tetkik ve Arama Genel Midirlugii, ANKARA

30 Ekim 1983 Erzurum-Kars Depremi iizerine deprem bolgesi ve cevresinde artc1 soklar1 kaydet-
mek amaciyla MTA, MIT (Massachusetts Institute of Technology) ve ITU isbirligi ile toplam 7 istasyon-
Iu bir sismik ag kurulmustur. Toplanan ilk veriler degerlendirilmis ve 1983 yih Kasim ayinda yayinlan-
mis olmasina ragmen, bolgede artci depremlerin ¢oklugu, depremde olusan kiriklarin olusturdugu fay zo-
nu uzantisinda, giineybatiya ve kuzeydoguya dogru, kumelenerek ilerlemeler gostermesi lizerine calisma-
Jarin siiresiz devamina karar verilmistir.

Art¢i depremlerin, zaman zaman olusturulan sismik agin  disina kaymasi nedeniyle, 18 Eyliil 1984
Olur-Senkaya yikici depreminden sonra sismik aga 3 istasyon daha ilave edilmis ve episantrlarm ag icin-
de kalmasi saglanmistir.

Bu c¢alismada 1 yilhik siire icinde olusan artci depremler degerlendirilmistir. Bir yilda en az ii¢ is-
tasyonda kaydedilen deprem sayisi toplam 2807 olup ortalama 7.7 Adet/Gin'diir. Depremlerin zaman i¢in-
de dagilimu ise; Kasum-1983'te en yogun, Agustos- 1984 en az oldugu goriiliir. Deprem sayis1 Ekim - 1984’
te yilhk ortalamayr asmaktadir. Bir yillik kayitlardan degerlendirilebilen deprem sayisi 1841’dir. Buna
gore aciga cikan toplam enerji 021063E + 20 Erg’ dir. Magnitudu 4'ten biiyiik (Mc=>4) 8 deprem bilgi
islem coziimii yapilmistir.

Artci depremlerden hasara neden oian 3 tanesi arazuie ve kayitlardan ozellikle 1nce1enmi$t1r

1 — 17 Eyliil 1984 Saat 12.57 (GMT) Mc = 3.54 '

2 — 18 Eyliil 1984 Saat 13.26 (GMT) Mc = 4.63 (3 oli ve 35 koyde hissedildi. 1414 evde (;esnh tipte

hasar var)

3 — 18 Ekim 1984 Saat 09.46 (GMT) Mc 4.50 (Aksar ve civarinda hasar)

Alet testleri gerceklestirilerek yukarida belirtilen deprem kayitlarindan ilk hareket irdelemesi ya-
pilnis ve sikistirma ile cekme kuvvet bilesenlerinin saat ibresi tersine dondiifii ortaya konmustur. Bir
yilhk art¢i depremlere ait episantr haritasi cizilmis ve konjuget faylarin varligi belirlenmistir.

I

A seismometer network, consists of seven stations was established to record the aftershocks of the
Erzurum-Kars earthquake of 30 October 1983 by joint operation of MTA, MIT and ITU in the earth-
quake area.

The preliminary results of the records was presented in November 1983. But as the aftershocks
continued and moved to SW and NE in the surface fault zone out of the seismometer network, recor-
ding of aftershocks continued. After the Olur-Senkaya earthquake of 18 September 1984 three stations
were added to the network to cover a larger area.

For one year period the member of the shock records that each record covers more than three
stations are 2807. This gives an average of 7.7 records per day. The highest number shocks were recorded
in October 1983 and the lowest in August 1984. The amount of aftershocks increased in October 1984.
1841 aftershocks were possible to have been evaluated. According to these the relaesed energy is 0.21663
E + 20 Erg and fault plane solutions of 8 earthquakes of mc X 4 were made.

Three aftershocks which caused demage were studied by records and in the field. These are

1 — 17 September 1984; 1257 GMT; Mc 3.54

2 — 18 September 1984; 1326 GMT; Mc 4.63 (3 dead)

3 — 18 October 1983; 0946 GMT; Mc = 4.50

Testing of the instruments was made and first motions of the above earthquakes were mterpreted
It was shown that the compressive and tensional stress components turn anticlockwise. Map of epi-
centres of the aftershocks for one year period was made and the presence of conjugate faults was
proved.

Bl
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CATAK - NARLI (VAN) YORESININ STRA TIGRAFISI

Stratigraphy of the Catak-Narli (Van) area

Ahmet AKTURK?*,
* Maden Tetkik ve Arama Genel Miidiirliigli, ANKARA

Inceleme alam Bitlis kusagi metomorfitlerinin giiney kesiminde Catak ile Narli arasinda yer alir.
Yapilan calismada yorenin temel stratigrafik ozellik Jerinin sunulmasi amaclanmistir.

Inceleme alanmda Ust Miyosen Oncesi yasta olan otokton, paraallokton ve allokton birimler ayirt-
lanmistr. ;

Arap platformunun bir parcasi olan otokton birimler, baslica Ust Kretase yaslh Germav Formas-
yon'u ile bunun iizerine acisal uyumsuzlukla gelen Alt Eosen yasli Gerciis Formasyon'u ve yine 6nceki
birimler lizerine uyumsuziukla gelen Alt Miyosen yash Firat Formasyon'undan olusmaktadir. :

Paraallokton birimier ise Orta Eosen yasli cakiltasi, Nummulites’li kirectasi, biyomikritler, yastik
lay ve kumtasi iceren Maden Grubu ile bunun iizerine yerel uyumsuzlukla gelen Ust Eosen-Alt Miyosen
yash cakiltasi, kumtasi ardalanmas: ve kirectasmdan olusan Giirpmar Grubu'dur.

Allokton birimler; Paleozoyik - Mesozoyik yash Bitlis metamorfitleri ile Ust Kretase yash Yiiksekova
Karmasigr ve Orta Eosen yash Hakkari grubu'dur. Bitlis metamorfitleri, tabandan tavana dogru birbiri
ile uyumlu ve Permiyen Oncesi yash amfibolit, yesil sist; mermer ve yesilsist ardalanmasi ile yesilsist,
kuvarsit, ve grafit sist ardalanmasindan olusmuslar dir. Bu dizilimi uyumlu olarak Permiyen yash kalk-
sist, mermer. ve yeniden kristallesmis kirectaslariile bunlar: kesen granit sokulumlari; Triyas yash seyl,
kirectasi, diyabaz sili ve yastik lavlari, Jura yash orta kalm katmanh kirectasi izler. Ust Kretase yash
Yiiksekova Karmasigi, granit ve serpantin bloklar1 ile diyabaz, bazalt, radyolarit ve mikritik kirectasla-
rmdan; Eosen-Oligosen yasli Hakkari grubu da birbiriyle uyumlu olan kumlu kiltasi, kiltasi kumtas1 ar-
dalanmasi ve kalm kumtast diizeyleri ile kirectasi mercekleri iceren kiltasi, kumtasi ardalanmasimndan
olusur. :

Ust Miyosen-Pliyosen yash karasal olusuklar, taracalar ve catlaklardan c¢ikan genc bazaltlar yuka-
rida belirtilen temel birimlerin iizerine agisal uyumsuzlukla gelmekiedir.

Basic stratigraphical characteristics of the area which lies to the south of Bitlis metamorphlc belt,
between Catak and Narli, are presented.

Autocthonous, paraallocthonous and allocthonous units of Pre-Upper Miocene age are observed in
the study area.

The Germav Formation of Upper Cretaceous age, the Gerciis Formation of Lower Eocene age which
overlies unconformably the Germav Formation and the Firat Formation of Lower Miocene age which
overlies the formers are the autocthonous units which are all a part of the Arabian platform.’

Paraallocthonous units are represented by the Maden Group of the Middle Eocene age consisting
of conglomerates, Nummilitic limestone, biomicrites, pillov lavas and the Gilirpinar Group  which
overlies the Maden Group with local unconformable and is composed of conglomerate, sandstone alter-
nation and limestones.

Allocthonous units are Paleozoic-Mesozoic aged Bitlis Metamorphics, the Yiiksekova Complex of Up-
per Cretaceous, Hakkari group of Eocene-Oligocene age. The Bitlis metamorphics, are observed in a suc-
cession from the bottom to the top as Pre-Permian aged amphibolites, green schist and marble green
schist alternation together with graphite schist and quartzite alternation. This succession is conformably
overlaine by Permian aged calc-schists, marble and recrystallised limestone with granitic intrusions
Cutting them. These are followed by Triassic agedshales, limostenes, diabase, pillow lavas; Jurassic
aged thin to medium bedded limestone; the Yiiksek ova Complex of Upper Cretaceous age is composed
of granite and serpantinite blocks and diabasic bazaltic rocks, radiolarite and micritic limestone; whe-
reas the Hakkari group of Eocene-Oligocene age consists of sandy shales, shale and sandstone alter—
nations including subordinate thick sandstone and limestone lenses.

The terrestrial deposits, basalts and river terrace deposits of Upper Miocene-Pliocene age uncorfor-
mably overlie the above mentioned rocks.
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BITLIS MASIFI'NDE YER ALAN DISTENLI EKLOJITLERIN JEOLOJi KONUMU VE
PETROLOJISI

Geologlcal setting and petrology of the kya,mte-eclogltes from the B1ths Massif,
Southeastern Turkey. ~

Ara] I. OKAY*, M. Cemal GONCUOGLU**, M. Biilent ARMAN***,

* Istanbul Teknik Universitesi Maden Fakiiltesi, Jeoloji Boliimii, iISTANBUL
** Maden Tetkik ve Arama Genel Miidiirliigii, AN KARA
#** Tiirkiye Sise ve Cam Fabrikalar1 A.S. Topkapi - ISTANBUL

Son on senede yapilan calismalar, Bitlis Masifi’'nin genellikle kuzeye dalimli tektonik dilimlerden
olustugunu ve bu dilimlerin iki ana stratigrafik birim altinda toplanabilecegini gostermistir. Bu birim-
ler genellikle Alt ve Ust Birlik diye isimlendirilir. Alt Birlik Devoniyen oncesi kayalardan meydanad
- gelmis olup, Alpm oncesi bir metamorfizma gecirmistir. Alt Birlige ait kayalari muhtemel bir uyum-
suzlukla orten Ust Birlik ise Paleozoyik ve Mesozoyik yasta kayalari icerir ve Alpin rejyonal meta-
morfizmaya ugramistir.

iik defa Siileyman Tiirkiinal tarafindan Mus ile Sason arasindaki bolgede kesfedilen distenli eklo-
jitler, Alt Birlik’e ait gnays ve granatli mikasistler icinde ,mercekler seklinde bulunur. Gablor Tepe-
si'nde yer alan iki eklojit merceginde alterasyon- en az olup, bu eklojitlerde ilksel mineral parajenezi gra-
nat, omfasit, disten, zoisit, kalsik amfibol, fengit, rutil ve kuvarstir. Mikroprob ile saptanan mineral bi-
lesimlerini kullanarak yapilan termodinamik hesaplar, eklojitlerin 625 —+ 35°C sicaklikta ve 16 =+ 3k
bar basimngta olustuklarint gosterir. Ayrica calisilan bolgede yer alan Alt Birlige ait diger gnays ve mi-
kasist dilimlerinde cok sayida, 10 cm’den 10 metreye kadar kalinlikta, kismen amfibolitlesmis eklojit
mercek ve seviyeleri tespit edilmistir. Bu eklojitlerin etraflarim1  saran gnays ve mikasistlerle olan
dokanaklarinda herhangi bir ezilme veya milonitlesme gozlenmemis ve bolgedeki tiim Alt Birlik kaya-
larinin muhtemelen Pan-Afrikan yasta bir eklojit metamorfizmast gecirdigi sonucuna varilmistir. Buna
karsin bolgede yer alan Ust Birlik kayalarinda yalmizca yesilsist fasiyesinde bir metamorfizma tespit
edilmistir. Alpin yesilsist metamorfizmas1 Alt Birligi de etkilemis ve eklojit fasiyesine ait mineral para-
jenezlerinin biiyiik olciide yok olmasina yol agmistir. Eklojit fasiyesi metamorfizmasinin Bitlis Masi-
fi'ndeki Alt Birligin tiimiinii etkileyip etkilemedigi Gnemle incelenmesi gereken bir husustur.

Bitlis Massif comprises several northward dipping crystalline slices, which can be grouped into
two major stratigraphic units. The Lower Unit consists of pre-Devonian rocks affected by a pre -
Alpine regional metamorphism. Rocks of the Upper Unit are unconformable on the Lower Unit and
consist of Alpine metamorphosed Paleozoic and Mesozoic sedimentary rocks. Kyanite-eclogites are
found as lenses or layers within the gneisses and garnet-micaschists of the Lower Unit in the area bet-
ween Mus and Sason. Eclogites from the Gablor Hill are the least altered and consist of garnet,
omphacite, kyanite, zoisite, calcic amphibole, phengite, rutile and quartz. Thermodynamic calculations
using mineral compositions indicate that the eclogites have crystallised at temperatures of 625 -+ 35°C
and pressures of 16 == 3kbar. The presence of eclogites and amphibolitised eclogites as lenses and layers
in the gneisses and micaschists with no mylonitisati on along the contacts suggests that the rocks of the
Lower Unit have undergone an eclogite facies meta morphism overprmted (strongly) by an Alpine green-
schist facies metamorphism.
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BASKIL — AYDINLAR (ELAZIG) YORESININ STRATIGRAFISI

Stratigraphy of Baskil - Aydinlar (Elazig) area

Mehmet TURAN¥, :
# Firat Universitesi Mithendislik Fakiiltesi, Jeoloji Boliimii, ELAZIG

Toros orojenik kusagmin dogu kesiminde yeralan calisma sahasinda, Paleozoyik’ten Senozoyik sonuna
kadar temsil edilen metamorfik, magmatik ve tortul birimler yiizeyler. Bolgede yashdan gence dogru asa-
gidaki birimler gozlenmistir: Keban metamorfitleri (Permo-Karbonifer); Yiiksekova karmasigi (Senoni-
ven); Harami formasyonu (Ust Maestrihtiyen); Seske formasyonu (Tanesiyen-Alt Eosen); Kirkgecit for-
masyonu (Orta Eosen - Ust Oligosen); Alibonca for masyonu (Alt Miyosen); Pliyosen(?) cakiltaslari ve
giiniimiiz aliivyonlari.

Inceleme alanmin en yash olusuklarisi mermer ve rekristalize kirectaslari ile temsil ' olunan Keban
metamorfitleri olusturur, Bolgede temeli olusturan bu kayaclar yesil sist fasiyesinde metamorfize olmus
platform tipi kirectasidir. - :

Yiiksekova karmasigi, inceleme alaninda yari derinlik ve yiizey kayaclari ile temsil olunan tek mag-
matik topluluktur. Bu olusuklar, Neotetis’in giiney kolunun Senoniyen’deki kapanma evresinde, aktif bir
kita kenarinda, fazla kalin olmayan kitasal kabuk ile kismen de okyanusal kabuk iizerinde olusmus ada-
yay1 tiriinleridir,

Harami formasyonu, kendisinden daha yash birimler ilizerine uyumsuz olarak oturur. Kirmizi renkli
cakiltasi ve kumtasi ile baglayan birim iiste dogru, dereceli olarak, kristalize kiregtasina gecer.

Tersiyer ii¢ formasyonla temsil edilir. Bunlardan en yaslisi olan Seske formasyonu tabaninda kirmizi
cakiltasi, tavaminda ise platform tipi neritik kiregtas litolojisi sunar. g : ¢

Kirkgecit formasyonu yanal ve diisey yonde, cok sik fasiyes ve litoloji degisiklikleri ile ilgin¢ bir for-
masyon ozelligindedir. Birim genis bir alanda yiizey lenmis olup, daha yash birimleri uyumsuz olarak o6r-
ter. :

Burdigaliyen(?) yasli Alibonca formasyonu tabanmda cakiltas:, kumtasi, kumlu kirectas: ile temsii
edilirken, iiste dogru, kumtas1 aratabakali marnlara gecer. . 0

Pliyosen(?) cakiltasi, karasal ortamlarda cokelmis, zayif cimeniolu ve olgunlasmams cakillardan
yapilidir. Yorenin en genc olusuklarini giiniimiizdeki dere yataklarinda goriilen cakil, kum ve silt boyun-
da aliivyon malzemeleri clusturur.

Alpin dagolusum hareketlerinin sekillendirdigi sahada; Pfalziyen(?), Laramiyen, Anadolu, Saviyen,
Stiriyen ve Valasiyen(?) fazlar1 etken olmus ve bunlara bagimh 6 ayri uyumsuzluk diizlemi meydana
gelmistir.

In the studied area situated in the earstern part of the Taurus Orogénic Belt, the following units are
identified (in chronologic order): , : :

1 — Keban Metamorphites (Permo - Carboniferous) are represented by marble and recrystallized
limestone of greenschist facies and form the basement in the studied area. ’

2 — Yiiksekova Complex (Senonian) was formed during the period of closure of the southern branch
of the Neotethys and belonged to the Island Arc formed partly on a continental crust which was not too
thick and partly on the oceanic crust. .

3 — Harami Formation (Upper Maastrichtian) is represented by red conglomerates, sandstones and
sandy limestones, from base to top. s :

4 — Seske Formation (Thanetian - Lower Eocene) consists of conglomerates at the base and neritic
limestones at the top. : 2
5 — Kirkgecit Formation (Middle Eocene - Up per Oligocene) consist of various sedimentary litho-
logies with frequent facies changes.

6 — Alibonca Formation (Lower Miocene) consis ts of conglomerates, sandstones, sandy limestones,
and sandstones intercalated with marls, from base to top. ’ 3

7 — Pliocene(?) conglomerates of continental en vironments are composed of poorly sorted pebbles.

The area was subjected to tectonic movements during Pfalzian, Laramian, Anatolian, Savian, Styrian
and Walachian orogenic phases resulting in six disconformity planes. ‘
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PULUR MASIFi (BAYBURT) DOGU KESIMININ JEOLOJISI

The Geology of “he Eastern part of the Pulur Massif

Erkan TANYOLU*,
* Karadeniz Universitesi, Mithendislik Fakiiltesi, Jeoloji Boliimii, TRABZON

Dogu Pontidler'in . olusumu ve jeolojik evrimi hakkinda onemli bulgular elde edecegimizi umdugu-
muz Pulur Masifi'nin, dogu kesimini i¢ine alan bu calisma, Bayburt-Demirozii arasinda 430 km?’lik
bir alam kapsamaktadir.

Bolgedeki en eski temeli Pulur metamorfik kompleksi teskil eder. En altta, goriiniir kalinhigi 600 m
olciilen yesil sistler bulunur. Bunlarin iizerine 200 m kadar kalinliktaki Permo-Karbonifer yash kirec-
taslar gelir.

Alt Jura, ince bir taban konglomeras: ve kum taslariyla Paleozoik yash Pulur kompleksi iizerinde
diskordansla bulunur. Bu birimi, uyumlu olarak Lias yash volkano-tortullar izler. Hiikiim siiren etkin vol-
kanizmayla dasit, andezit, diabaz, bazalt olusmustur. Bu iiriinler arasinda, Tiirkiye’de nadir olarak rastla-
nan ve «Analsimit» denilecek oranda primer, iri analsim kristalleri iceren bazaltlar bulunmustur,

Lias volkano - tortullar: iizerine uyumlu olarak 50-60 m kalinhikta Pogger kirectaslari, onlarmn da iize-
rine yine uyumlu olmak iizere Malm ve Alt Kretase kirectaslar1 gelmektedir.. Bunlarin da iizerinde Ap-
sien-Albien yasli bir melanj bulunmaktadir.

Pulur Masifi ve civari, Permien - Lias arasi zaman boslugu disinda, Karbonifer'den, hatta belki de
Devon veya Siliir'den itibaren Ust Kretase’ve kadar denizle kapl bir cékelim havzasi halindeydi. Bu de-
niz genelde sig olup, Dogger'den itibaren yavas yavas derinlesmistir.

Bolgede iki degisik tiir metamorfizmanm varligi belirlenmistir. Bunlardan biri Hornblend - Hornfels
fasiyesindeki kontakt metamorfizma, = digeri ise Barrowien tiirii Amfibolit fasiyesinde dinamo - termal
metamorfizmadir. :

Bélge Alp tektoniginin ozelliklerini yansitmakta dir. KDD-GBB dogrultusunda uzanan antiklinal, senk-
linal, faylar ile uzun bir sariyaj bu tektonik izlerinen onemlilerini olusturur,

It is hoped that important evidences about the formation and evolution of Eastern Pontid’s can be
obtained from a geological study of Pulur massif. Therefore, a total of 430 km? area belonging to Pulur
massif between Bayburt and Demir6zii has been studied.

The oldest basement of the area is the Pulur metamorphic complexes. At the base a green schist
series, which has a 600 m apparent thickness and at the top 200 m thick limestones of Permo-Carboni-
ferous age are placed.

Lower Jurassic formatlons which consist of basal conglomerates and sandstones, disconformab]y
overlie the Pulur massif. This formations are conformably overlain by volcano-sedimentary series of
Liassic age. During this time, intensive volcanism yielded the dacite, andesite, diabase and basalt mas-
ses. Some basalts contain large analcime phenocrysts that the rock can be named analcitite.

Liassic volcano-sedimentary formations are conformably overlain by 50-60 m thich limestones of
Dogger age. This limestones are also conformably overlain by another limestone facies of Malm-Lower
Cretaceous age. At the top of all a melange facies of Aptien-Albien age are seen.

These indicate that the Pulur area was a marine depositional environment at least since Carboniferous
or since Devonian until upper Cretaceous, except a time gap between Permian and Lias. This marine
basin was shallow at the begining but gradually became deeper starting from Dogger time.

In the region, two different type metamorphism, which are Hornblende-Hornfels facies of contact me-
tamorphism and Barrov1an type amphibolite faciss of dynamo-thermal metamorphism, are distinquis-
hed. ;

The structural character of the region is similar to Alpine type tectonic. Anticlines, synclines, fa-
ults and large extention of a thrust faults, which are elongated in NNE-SWW direction, are the most
important features of that tectonic style. SR : -
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ERZURUM, PASINLER VE HORASAN HAV ZALARI PLIYOSEN cc")KELLERiNiN
TEMEL LITOSTRATIGRAFiI VE PALEONTOLOJI OZELLIKLERI

Main lithostratigraphic and paleontologic features of Pliocene deposits in Erzurum -
Pasinler and Horasan basins.

M. Salih BAYRAKTUTAN?, .
# Atatiirk Universitesi, Fen - Edebiyat Fakiiltesi, ERZURUM

Pliyosen cokelleri Erzurum, Pasinler ve Horasan havzalarinda yataya yakin, havza kenarlarinda az
efimli tabakalardan olusan yiizeylemeler vermistir. Batida Gelinkaya, doguda Horasan formasyonlart
- olarak adlandirilan birim, Ust Miyosen sedimentleri uzerine acisal uyumsuzlukla oturur. Az c¢imentolu
kumtasi, camurtasi ve cakilli tabakalar, marn, ince gol kiregtasi ve 6zellikle havza kenarlarinda tabanda
lav akintilar1 da iceren piroklastikler bu birimin 1ipik litolojisini olusturur. Birim, - Erzurum, Pasinler
havzalarn kuzeyinde cevredeki piiskiirmelerden kaynaklanan asit volkanik malzeme ile son bulur.

Fosil bakunindan Congeria ve Dreissensia ¢ok yaygindir, bazi seviyelerde ise gastropod ve ostrakod
bulunur.

Bu birime ait camurlu sedimentler icinde, Pasinler havzasi kuzey kenarmnda yol yarmasinda
omurgal fosil kemikleri (proboscidean) bulunmustur. Azi disi morfolojisi (polylofodont) kemiklerin
Mamut'a ait oldugunu gostermektedir. Kemikleri iceren killi tabaka, sedimanter istifin iist seviyeleri-
ne aittir. Kemikler iyi korunmamuis, asir1 élciide bozunmustur. Ana dizilim uzanmm yaklasik K-G dir.
Ayrica kemikler tasmma sirasinda kirilmis, parcalanmis ve camurlu taskin ¢okelleri icinde boyut ba-
kimindan farkh iki fraksiyon halinde birikmistir. iri kemiklerin boyutlar1 12-70 cm arasmda degisirken,
34 mm den daha kiiciik olan mikrokirmiilar ise camurlu sedimentlerle birlikte tabakanin her tarafmda
homojen olarak dagilmistir. : :

Formasyonun fosil icerigi ve litoloji ozellikleri s13 gbl, taskin ovasi, bataklik ve karasal cokelme
ortamlarin: yansitmaktadir, :

Pliocene deposits consisting of nearly horizontal and gently inclined sedimentary beds, give outcrops
in Erzurum, Pasinler and Horasan Basins. They were deposited on Late Miocene sediments by angu-
lar unconformity. Lithologies include alternating strata of weakly cemented sandstones, mudstone,
conglomerate, marl and thin layers of lacustrine carbonates. Pyroclastics including lava flows as inter-
layers exist in the lower part of the generalized se quence, particularly along the basin-margins, and in
many outcrops this sequence was completed by some acid volcanic material derived from the neigbou-
ring partly contemporaneous fissure eruptions. Con geria and Dreissensia dominate the faunas, but spz-
cies of ostracoda and gastropoda are also abundant at some localities. '

A number of bones of vertebrate fossils (proboscidean) have been discovered in the clayey beds of
the formation, near the northern margin of Pasinler Basin. Tooth morphology (polylophodont molar)
shows that they belong to Elephantidae. The layer including bones is confined to the upper levels of
the sedimentary sequence. Generally they show a N-S oriented distribution and the direction of trans-
port is approximately from north to south. They are not well preserved and most specimens seriously
decayed. Bones are broken, fragmented, transported and deposited within mudy deposits in two different
size fractions. Macro fragments of bones change in size between 1270 cm. Other fraction composed of
microfragments smaller than 34 mm which homogeneously disseminated in clayey material.
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YILDIZDAGLARI (ISTRANCA MASIFi); KIRKLARELI METAGRANITI UZERINE

On the Kirklareli Metagranite of the Istranca massive - Thrace Turkey.

Ayhan YURTSEVER®, M, Attila CAGLAYAN**, Me tin SENGUN**, Mehmet IMiK** Vural ONDER¥*,
irfan OZCAN"*, Hiiseyin BOZKURT', Adnan ARDA", :

* MTA Trakya Bolge Mudiirliigii, CORLU

** Maden Tetkik ve Arama Genel Miudiirliigii, ANKARA

Bilinen adiyla Istranca Masifi, giiney kesimi Ter siyer ya§h cokellerle ortiilmiis, yaklasik D-B uzaniml,
eliptik bir dom goriiniisiindedir.

Masif, ekay dilimleri ile birbiri iizerine itilmelerine karsin, blrdlgermden kolayhkla ayrllabilen, gra-
nitik-metamorfik bir cekirdek ile ortii birimlerinden olusmustur. Onceki calismalarda Kirklareli meta-
graniti ve/veya Kirklareli gnayslari ile Fatmakaya gnayslar1 adlari altinda incelenen g¢ekirdek, adlarmn:n
belirledigi yalinlikta olmayip, karmasik yapi ozellikleri -sunar. Ortii ise, cok diisiik/diisiik derece meta-
morfizma gecirmis, metacakiltasi, metakumtasi, fillit, kalksist ve kristalize dolomitik kirectasindan olus-
mustur. Bu ¢okel pakette bulunabilmis en gen¢ yas Liyas’tir. Tiim bu birimler, erken Alpin yastaki gra-
nitlerle kesilmistir.

Alkali granitik-siyenogranitik bir bilesimde olan Kirklareli metagranitinin iri gozleri dokusal inceleme
lere gore mikroklin fenokristalleridir. ng_nmmf_dnkanakh olup, giineyde derin yerlesmis gra-
nitlere dzgii gecisli iligkiler sunmaktadir. Yorede sap tanan,
~ Biyotit + Hornblend + Oligoklas + Alk. Feldispat + Kuvars

Disten + Granat 4 Stavrolit + Muskovit + Biyotit + Kuvars
parajenezleri, yan kayac sicakhfmin amfibolit fasiyesine; pitigmatik, siliiren ve nebulitik yapilarin var-
g1 da anateksi kosullarina ulasildifim gostermek tedir. :

Istranca massive, extends W-E and is covered by Tertiary sediments in the south.

It consists of a graniticcmetamorphic ‘core’ and a ‘cover’ easily discernable in spite of severe ecailling.
The core, previously nomenclated as Kirklareli metagranite/gneiss and Fatmakaya gneiss, has intricate
and complex relations. The cover is represented by a metasedimentary pile consisting, from base to top of
metaconglomerates, metasandstones, phyllites, calc- schists and crystalline dolomitic limestones. The
youngest date obtained is Liassic. The whole section is intruded by early Alpine granites.

Kirklareli metagranite has an alcali-granite to syeno-granitic composition on account of the microc-
line augens that are, in fact, large phenocrysts on the basis of textural interpretation It has intrusive rela-
tions in the north in‘ contrast to the presumably deep-seated gradational relations with the country
rock in the south.

The parageneses of

— Biotite + Hornblend + Oligoclase + Alcali feldspar + Quartz

— Kyanite + Garnet + Staurolite + Muscovite + Biotite + Quartz
indicate augmentation of temperature of the country rock to that of amphibolite facies or even reaching
to anatectic conditions indicated by pytigmatic veins, schlieren and nebulitic structures.
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BIR YIGISIM KARMASIGININ AYIRT EDILMESI: KARGI MASIFININ JEOLOJISI

Differentiating an accreationary complex : Geology of the Ké;‘gl Masssif

Yiicel YILMAZ*, Okan TUYSUZ*,
* Jstanbul Universitesi, Miihendislik Fakiiltesi, Jeoloji Bolumu ISTANBUL

Kargi masifi olarak bilinen Kastamonu-Boyabat-Vezirkoprii-Tosya arasinda kalan alandaki metamor-
fik kayalar ayirtlandiginda karmasik toplulugun farkli tektonik birlikleri biraraya gelmesiyle olustugu an-
lasilmaktadir. Bu tektonik birlikleri biraraya getirenson jeolojik diizenlenim, Ust Kretase'de baslayip
Eosen’de biten tektonik olaylara bagh olarak gelismistir. Bu siire zarfinda bolgede aktif bir kita kenar:
ve ona bitisik bir okyanusal ortamin varoldugu anla silmaktadir. Okyanusal ortam, kuzey yoniinde dalip
batarak yokolmus, buna bagh olarak bdlgede bir vigisim prizmasi gelismistir. Bu sirada gelisen carpis-
ma sonucu bdlge, biitiiniiyle siddetli tektonikten etki lenmls bir kusak haline gelmls, ve kusaktakl biitiin
blrhkler yigisum prizmasina kansmlslardlr é :

The metamorphic rocks outcropping amongst Kastamonu-Boyabat Vemrkopru—Tosya areas are seen
to be composed of a number of different tectonic units. The latest wholesale structural rearrangement
of the region occurred between the Late Cretaceous-Eocene interval. The geology indicates that prior to
this, an active continental margin and adjoining oceanic environments were established. In the regi-
on the ocean were consumed as a result of progressive northwards subduction under the continent, Due
‘to this, a large melange prism were developed. The collision affected whole regmn and a w1despread
accretionary complex were formed.
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DADAY — KASTAMONU YORESINDE OFiYOLIT YERLESMESI

Ophiolite emplacement around Daday - Kastamonu

Metin SENGUN*, Umut AKAT*, Ferit AKCOREN¥*, Halil KESKIN¥*,
* Maden Tetkik ve Arama Genel Midiirliigli, ANKARA

Calisma, Daday-Devrekani Masifi'nin bati kesimini kapsamaktadar.

Bolgede iki ana tekionik dilim ayirtlanmistir. Jura yash si1g granitlerle kesilmis, yaklasik 30° ile ku-
zeybatiya egimli «Bati Karadeniz Bloku» en iist tektonik dilimi olusturur. Bu dilimin altina, ¢ok diisiik
ile yiiksek dereceli ve cok evreli metamorfizma gecirmis, ofiyolitlerle imbrike, litoloji ve metamorfiz-
ma acisindan bagimsiz tektonik dilimler dalmaktadar. Eklenti prizmasi olarak tamimlanan bu topluluk iize-
rinde, serpantinit ve metamorfik kayac kirmntilar1 kapsayan, Aps1yen-Mestr1§t1yen yas araligmda depo-
Ianmis flisoid bir ¢Okel paket yer alir.

Flis icerisinde metamorfik ve ofiyolitik kayac 'kirintilarinm varhg ile metamorfik ve ofiyolit dilim-

. lerinin filis tarafindan ortak olarak Ortiilmesi, deformasyon siirecinin en azindan Apsiyen oncesinde

basladigini gostermektedir. Bu durum «Bati Karadeniz Blok»unda eklenti pirizmasi ile olan dokanagma
paralel dizilmis Jura yash granitoidlerin varhigi ile birlikte degerlendirildiginde, Jura Oncesinde dalma-
va baslayarak, kapanmasim Ust Kretase sonrasinda tamamlamis okyanusal bir alanin progresif yokolusu,
meveut modellere alternatif olabilecek bir yorum seklidir. Ofiyolit yerlesmesi kuzeye egimli progresif
bir dilimlenme olayma baglanmakta ve dalma batma zonunun zaman icerisinde giineye dogru geriledigi
yorumu getirilmektedir.

The area of investigation comprises western parts of the Daday - Devrekani massive.

Two main tectonic slices were distinguished in the region. The upmost slice, namely the «Western
Pontid Block» dipping about 30° NW was intruded by shallow seated granitoids during medial Jurassic
and was deformed cataclastically during the Upper Cretaceous or possibly later. This tectonic slice is
underthrusted by imbricated slices of ophiolites and crustal metamorphic rocks of different: stratigraphy
and metamorphism varying from very low to high grade. This association, referred to as the accreti-
onary prism, is overlain by a flyschoid sequence, deposited in the age 1nterval of Aptian - Maastrich-
tian, containing ophiolitic and metamorphic rock fragments.

The presence of ophiolitic and metamorphic rock fragments in the flysch together with its mutu-
ally covering the ophiolitic and metamorphic slices, imply the deformation to have started at least prior
to Aptian. On evaluation of the Jurassic granitoids of the Pontid block aligned parallel to its boundary
with the accretionary prism, a progressive consump tion is suggested starting prior to Jurassic with col-
lision probably not occurring until Paleogene. The ophiolite emplacement is interpreted to result froma
progressive slicing of the Eurasian plate margin w1th the oceanic hthosphere thus resulting in a progressi-
Ve southerly recess of the subduction zone. ;



28 TURKIYE JEOLOJI KURULTAYI 1986 BILDIRI OZLERI

KASTAMONU GRANITOYID KUSAGINDAKI BAZI PLUTONLARIN JEOKIMYASAL
KARAKTERISTIKLERI

Geochemical characteristics of some plutons from the Kastamonu granitoid belt (Nort-
hern Anatolia, Turkey) :

Durmus BOZT_UC*, Osman YILMAZ* Francois DEBON**, Patrick Le FORT**,

* Hacettepe Universitesi, -Miihendislik Fakiiltesi, Jeoloji Boliimii, ANKARA

** Centre de Recherches Pétrographiques et Géochimiques, B.P. 20. F-54501 Vandoeuvre-l¢s-Nancy,
FRANCE '

Bu calismada, Pontidlerin Dis Zonunda yer alan Orta Jura yash Kastamonu Granitoyid Kusagim
Abicay-Elmalicay ve Biiyitkcay Pliitonlar1 ana, eser ve nadir toprak elementleri (REE) acisindan incelen-
mistir. Ana element jeokimyasma gore mineralojik - kimyasal ve petrografik yonden iic ayr1 kayac grubu
tammmlanmistir. (1) Peraliimino’dan metaliimino karek tere kadar degisen ve biyotit = amfibol iceren «koyu
granodiyoritler»; (2) Peraliimino karakterli ve biyotit == muskovit iceren «orta¢ granodiyoritler» ve (3)
Peraliimino karakterli muskovit ve cok az miktarda biyotit iceren «lokoadamellitler». REE verilerine g0-
re de bu kayac gruplari arasinda ¢ok yakin bir kokensel iliskinin bulundugu sonucuna varilmistir. Bu
pliitonlar aliimino-kafemik toplulufun kalk-alkalin alt tipine ait bir tek magmatik topluluk meydana
getirmektedirler. Granitoyid magmasinin yerlesiminin, Paleo-Tetis okyanus kabugunun kuzeye dogru
dalmasinin son evreleriyle es zamanh olabilecegi diisiiniilmektedir. Bu magmanm olusumunda, Pontik
temelin kismi erimesinden tiireyen kabuksal kokenli malzeme cok daha fazla etkin olmustur.

Located in the Outer Pontides area, the Kastamonu granitoid belt, of Mid-Jurassic age, has been re-
cently evidenced. On the basis of 22 new analyses (ma jor and some trace elements), the chemical-minera-
logical and petrographic features of its Ahicay-Elma licay and Biiyiikcay plutons are defined. These plu-
tons are made up of three groups of deformed granitoids: a dark metaluminous to peraluminous grano-
diorite group with biotite %= amphibole, an interme diate peraluminous group with biotite - muscovite,
and a peraluminous leucoadamellite group with mus covite and accessory biotite. Twelve REE analyses
support the existence of close relationship between the three groups which belong to a single alumino
-cafemic and calc-alkaline magmatic association. The emplacement of the Kastamonu granitoid belt
is synchronous with the final stages of the northward subduction of the Palaeo-Tethys. The crustal conti-
nental contribution seems to be largely dominant in its genesis. We suggest that it is related to the sutu-
ring of this oceanic realm, that induced the melting of the Pontides’ crust.
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pOGU PONTIDLERDE (KUZEYDOGU TURKIYE) JURA VOLKANIZMASI VE
JEOTEKTONIGI

Jurassic volcanism ‘and its geotectonics in the Eastern Pontids (Norﬁheastem Turkey)

0Osman BEKTAS*, Ali VAN*
* Karadeniz. Universitesi Miihendislik _ Mlmarhk Fakiiltesi, Jeoloji Boliimii, TRABZON

Dogu Pontidlerde Liyas, gerilme tektonik rejimi ve buna eslik eden magmatik faaliyetle temsil edilir.
Genis bir volkanik zona sahip olan ark, giineyden kuzeye dogru birden fazla, yaklasik dogu bati dog-
rultulu rift sistemi ile parcalanmistir. Dogu Karadeniz sahili boyunca yogun Ust Kretase ve Senozoyik
volkanizmasi nedeniyle smrh alanda yiizeyleme veren Jura volkanizmasi Giimiishane Bayburt dolayla-
rinda olduk¢a yaygindir.

Dogger-erken Alt Kretase déneminde tektonik re jimde onemli bir degisiklik olmamasina ragmen ola-
sihkla ark volkanizmasi giineyden kuzeye dogru géc ederek daha dar bir volkanik zon olusturmustur. Bu
durum yitim zonunun daha biiyiik bir egim kazanmasi ve daha giineyde ark gerisi bolgesinde eksen
basende (axial trough) okyanus tabani yayilmasma sebebiyet vermesi ile aciklanabilir (Neotetis okyanus
tabam yayilumi),

Yukaridaki goriisiin gecerliligini kontrol etmek ‘amaciyla Jura volkanizmasmin arki enine kat eden
profil boyunca petrografik ve petrokimyasal degisimi irdelenmistir. Jura yash bazik kayaclarin ana ele-
ment kimyasi ile K,Rb, Sr, Zr, Y gibi uyumsuz element icerigi kuzeyde (Siirmene) Toleyitik/kalk-alkali
giineye dogru (Hamsikdy, Torul) yiiksek K kalk-alkali ve Giimiishane civarinda yiiksek K kalk-alkali/al-
kali volkanik provenslerin varligm belirtir. Elde edilen sonuglar Japon, Indonezya ve diger bolgelerdeki
arklar ile karsilastirildiginda Jura doneminde giiney yonlii bir yitimin varligi kamitlamir. Kuzeyden giineye
dogru bazaltlardaki olivin iceriginin artisi ve alkali olivin bazaltlarin Giimiishane ¢evresinde yaygmhgi
yukarida belirtilen magmatik provens degisimi ile uyum saglar. (silika doyumsuzlugunun yitim zonu de-
rmligme bagh olarak artis).

Lias is represented by the extensive tectonic regime and associated magmatism in the Eastern Pon-
tid. '

The arc, which had a broad volcanic zone, had been broken up by multirift from the south to the
north in the approxiametely E-W direction. To the north along the Eastern Black Sea coast Jurassic
volcanism, which has the limited outcrop due to heavy Upper Cretaceous and Eocene volcanism, is wi-
despread in the south near Glimiishane and Bayburt areas.

Though there was not any important change in the tectonic regime during Dogger-early Lower Cre-
taceous the arc volcanism had probably migrated toward the north and had formed narrower volcanic
zone.

This situation could be explained by that the subduction zone had probably been more inclined
and had caused sea floor spreading in the axial trough to the further south (Neotethys ocean floor
spreading).

To testify in favour of the view mentioned above we have carried out petrographic and petroche-
mical studies of the Jurassic basic rocks collected systematically acrossthearcin the N-S direction.

In adition to major element analyses, concen trations of the incompatible elements such as K, Rb,
Sr, Zr, Y imply that there is a variation from transi tional tholeiitic/calc-alkaline volcanics in the north
(in Siirmene) through high K calc-alkaline rocks of Hamsikdy and Torul areas to high K calc-alkali/al-
kali basalts in the south (in Giimiishane). This varia tion is reminiscent of the classical progression obser-
ved in Japon, in Indonesia and in many other areas. The presence of a southward-dipping subduction zo-
ne is thus inferred beneath the Eastern Pontid during Jurassic time.

The increasing of olivine content of the basalts from the north to the south and the abundance of
alkali basalts near Giimiishane are convenient to this magmatic variation (icreasing of silica undersatura-
tion with debtp of subducting zone).
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KUZEY ANADOLU FAYI KELKIT ALT KUSAGI’NIN (QAMOLUK GIRESUN) PALEO
VE NEOTEKTONIK OZELLIKLERI

Paleo and Neotectonic characteristics of Kelkit Valley Subzone (Camoluk - Giresun)
of North Anatolian Fault

Bora F. ROJAY*,
* Orta Dogu Teknik Universitesi, Miihendislik Fakiiltesi, Jeoloji Boliimii, ANKARA

Kelkit vadisi Camoluk (Giresun) ve yakin dolayindaki kesiminde yiizeyleyen kaya birimleri, jeolo-
jik konumlarma gore lic gruba ayirtlannmstir. Bunlar goreli otokton, otokton ve allokton kaya birimle-
ridir. Goreli otokton birimler, calisma alamindaki en yash kayabirimi olup, yesil sist fasiyesindeki meta-
morfitlerden olusan Tokat Napi ile temsil edilir. Otok ton birimler, yaslidan gence dogru, Kelkit Grubu,
Akeagil Grubu, Yesilyayla Grubu, Cobanli Formasyonu ve Devecimeni Grubu olarak tamimlanmustir. To-
kat Grubu ile tektonik iliskili bulunan Kelkit Grubu; tabanda karasal kirmntililarla baslayip iiste dog-
ru volkanit ve kiregtaslarina gecen, Liyas-Berriyasiyen yasli transgresif bir istifle temsil edilir. Kirmizi
pelajik kirectasi ve volkanotortuilardan eclusan Akcagil Grubu, Keikit Grubunu uyumsuzlukla orter ve
regresif olarak sonlanmir, Daha yashi tiim birimleri bolgesel ac¢ili uyumsuzlukla orten Liitesiyen yash
Yesilyayla Grubu ise, birbiriyle yanal-dikey iliskili karasal kaba kirntililar, volkanitler ve sig denizel ki-
rectaslarindan olusur. Tiimiiyle karasal kirmtililar ve bazaltik volkanitlerden olusan diger iki kaya birimi,
sirasiyla Orta Miyosen yasli Cobanli Formasyonu ve Plio-Kuvaterner yashh Devecimeni Grubu'dur. Her iki
birim gerek diger birimlerle, gerekse kendi aralarinda acili uyumsuzluk iliskisi sunar. Bolgenin ailokton
olan kaya birimi ise, tektono-sedimanter bir ofiyolitik karisim olan Anadolu Napr'dir.

Calisma alami, Ust Kretase'ye degin, yaklasik K-G dogrultulu cekme geriliminin, Ust Kretase-Giinii-
miiz arasinda ise yine aymi dogrultulu sikisma geriliminin denetiminde kalmustir. Bu gerilimlere bagh
olarak, sirasiyla genisleme, sikisma-daralma ve sikis ma-genisleme tiirii tektonik rejimler calisma alanin-
da etkin olmustur. flk iki tektonik rejim sirasinda gelismis normal faylar, kivrimlar ve bindirme faylar:
Paleotektonik yapilar; son tektonik rejim sirasinda gelismis olan dogrultu atlmh faylar, kivrimlar ve vol-
kanlar ise Neotektonik yapilar olarak ayirtlanmistir.

Gerek saha verileri, gerekse paleo ve neotektonik yapilarin mekanik yorumu, sikisma gerlhml yoneli-
minin Ust Kretase’den beri fazla degismedigini. ve calisma alammin, Ge¢ Pliyosen’den beri etkin bir dog-
rultu atimbi faylanma ortami oldugunu kanitlamis-tir.

The rock units exposing in Camoluk and its nearby area of Kelkit Valley are divided into para-au-
tochthonous, autocthonous and allochthonous units on the basis of their geologic positions.

The study area has been undergone to the appro ximately N-S oriented tensional  stress until Late
Cretaceous and compressive stress since Late Cretaceous. Depending on these stresses, tectonic regimes
of extensional, compressional-contractional and com pressional-extensional have prevailed respectively in
the study area. The deformational structures caused by the first two tectonic regimes have been named
as Paleotectonic structures and those  created by the last tectcnic regime have been named as Neo-
tectonic structures. . '

The both field evidences and the mechanical interpretation of paleo-neotectonic structures prove
" that the orientation of compressive stress is same since Late Cretaceous and the studied area is an
active strike-slip fault environment since Late Pliocene.
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KOZLU (ZONGULDAK) BOLGESINDE ZAMAN - SICAKLIK - DERINLIK ILISKILERI

Time - temperature - depth relationship in Kozlu (Zonguldak) district

Umit ERDEM?, Selahattin PELIN®, _
* Hacettepe Universitesi, Zonguldak Maden Fakiiltesi, ZONGULDAK

Kuzeybat: Anadolu Taskomiirii Havzasi, Kozlu (Zonguldak) Bolgesinde Zaman-Sicakhik-Derinlik ilis-
kilerinin arastirilmas1 amaciyla, sozkonusu bdlgede Zaman-Sicaklik Indisi degeri hesaplanmaya calisal-
nugtir, : :

Bu amacla :

— Bolgede daha once yapilmis olan Jeolojik ¢alismalar (stratlgraflk kalinliklar, Jeolojik yaslar, ya-
pisal ozellikler v.b.) dan genis Olciide yararlanilmistir.

— Bolgedeki iiretim panolarmin ¢esitli derinlik Iermde sicakhk olciimleri yapllarak Jeotermik grad-
yan ve 1s1 akisi hesaplanmistir.

— Havzadaki stratigrafik kalinhk degisimleri gozoniine alinarak sabit Jeotermik gradyan icin dort
farkli modelde Zaman-Sicaklik Indisi degeri hesaplanmistir.

— Dort farkh model icin hesaplanan Zaman-Si1caklik Indisine karsibk gelen teorik vitrinit yansit-
mas1 degerleri bulunmustur,

— Cesitli derinliklerde komiir damarlarindan ahnan érnekler iizerinden Vitrinit yansitmas: degerle-
. ri Olciilmiistiir.

— Dort farkhh model icin hesaplanmis olan Vitrinit yansitmasi degerleri ile olgu]erek elde edilmis Vit-
rinit yansitmasi degerlerinin karsilastirilmasi yapilmistir. -

Sonugc olarak, IV. modelin bolgenin Zaman-Sicak lik-Derinlik iliskilerini enaz hata ile yansitabilecegi
goriisiine varilmistir. :

The purpose of this study is to investigate Time-Temperature-Depth relationship in Kozlu (Zon-
guldak) district of Northwestren Coal Basin of Anatolia.

For this purpose :

— Geological information (i, e., stratigraphical thicknesses, geological ages, structural features, etc.)
avaliable from previous studies carried out in the region has been used.

— Temperature measurements of coal mines located at various depths have been measured, and
the geothermal gradient and heat flow for this district have been calculated.

— Using the aforementained information, four different model diagrams have been prepared, and
Time-Temperature Index and vitrinite reflectance value have been theoretically calculated for each
model. :

— The vitrinite reflectance measurements of the samples (taken at various depths and from various
-seams) have been carried out in the Labratory.

" — The vitrinite reflactance values obtained from 'models have been compared with the measured
values ;

As a result; Model IV. has been selected as to reflect Time-Temperature-Depth relationship of the
district with a minimum error.
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BATI KARADENIZ TASKOMUR HAVZASI KILIMLI URETIM BOLUMU (KARADON -
ZONGULDAK) KOMUR DAMARLARININ PETROGRAFIK OZELLIKLERI

«The petrogi‘aéfic properties of the coal seams of Kilimli District (Karadon - Zongul-
dak) Western Black Sea Hardcoal Basin»

ibrahim BUZKAN*, Isik OZPEKER**,

* Hacettepe Universitesi, Zonguldak Maden Fakiiltesi, ZONGULDAK
#% fstanbul Teknik Universitesi, Maden Fakiiltesi, ISTANBUL

Bati1 Karadeniz Taskémiir havzasi Kilimli tiretim boliimii Zonguldak'mm 10 Km. dogusunda yer alir.
TTK. Karadon Miiessesesinin bir iiretim béliimii olup, yaklasik 30 km? lik alam kapsar.

Havzada petrografik tekniklerin komiir analizle rine uygulandifni calismalar cok az ve yetersizdir.
Taskomiiriiniin demir - celik endiistrisinin nemli bir girdisi oldugu, komiiriin karakteristik ozelliklerinin
(kiil, nem, ucucu madde, kalori, v.s.) yaminda petro grafik ozelliklerinin de bilinmesinin kullamimda bii-
yiik kolayhiklar sagladigi gdzoniinde tutularak, Kilimli iretim boliimii uygulama alam olarak secilmis-
tir. Boliimde iiretim panolarindan alinan kémiir #&rneklerinin nem, kiil, ucucu madde, kalori, koklasma
(grey-king, swelling, didatasyon), komiir kiillerinin ele manter bilesimlerinin belirlenmesi, komiirlesme de-
recelerinin (vitrinit yansitmalar1) dlciimii, petrografik analiz (makro petrografik, maseral ve mineral
madde) calismanm amacinin olusturmustur.

Bat1 Karadeniz Tas komiir havzasinda ekonomik komiir damarlarl Ust Karbonifer yasli Namuriyen,
Westfaliyen A-B-C-D serileri arasinda yer almaktadar.

Petrografik analiz sonuclari; makro petrografik olarak klaren, v1tren ve killi komiir hakim, vitrinit
grubu maseraller (telinit, kollinit, vitrodetrinit ve pseudovitrinit) ¢ok fazla, inertinit grubu maseraller
(mikrinit, makrinit, semifusinit, fusinit, sklerotinit ve inertodetrinit) ve eksinit grubu maseraller (sporinit,
kiitinit, resinit ve liptodetrinit) ise azdir. Kémiirlerin mineral bilesimlerini ise pirit, markazit, karbonat ve
kil mineralleri olusturmaktadir. Vitrinit yansitmalari (R,) ortalamalari 0.8- 1.2 arasinda oldugundan DIN
standartlarinda «Gazli-Alevli, Gazli», ASTM standartlarmda «Yiiksek Ucuculu Bitiim A ile Orta Ucuculu
Bitiim baslarinda» komiirlesme derecesine sahiptirler.

Kilimli production district of the Western Black Sea Hardcoal Basin is situated about 10 krn east of
Zonguldak, It is a district of Karadon Region of Tur kish Hardcoal Enterprise, covering an area of 30
km?,

The number of studies in which = petrographic techniques are applied to coal analysis is very limi-
ted and do not provide detailed information. Since hardcoal is an important input for the steel industry,
taking into account the fact that the definition of pet rographic properties of coal as well as its characte-
ristics (ash content, moisture, volatile matter and calorific value etc) facilitate its usage, Kilimli district
has been chosen for the study area. The aim of this study was the definition of moisture, ash content,
volatile matter, calorific value, coking (gray-king, free swelling, dilatation) constituent elements of ash,
rank (vitrinit reflection) and petrographic analysis (macro-petrographic, maceral and mineral compo-
nents) of the coal samples taken from the various production panels in this district.

The coal seams which have economic value in the Western Black Sea hardcoal basin are situated
between the Upper Carboniferous age Namurien and Westfalien A, B, C,D series.

The results obtained from petrographic analysis showed that as macropetrographic claram, vit-
rain and clayey coal being the major component, vitrinite group macerals (telinite, collinite, vitrodet-
rinite and pseudovitrinite) exist in large amounts, where as inertinite group macerals (micrinite, mac
rinite, semifusinite, fusinite, sclerotinite, and inerto detrinite) and exinite group macerals (sporinite, cuti-
nite, resinite and liptodetrinite) exist in small amounts. The mineral components of coal consist of
pyrite, marcasite, carbonate and clay minerals. Since the vitrinite . reflection (R,) is between 0.8 to 152,
according to the DIN Standards they can be classified as «Gasflamm, Gas» and in the ASTM Stan-
dards they are classified between «ngh Volatlle B1tum1nous A and the upper end of Medium Volatlle
Bituminous».
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SEYITOMER (KUTAHYA) KUZEYBATISI KOMURLU NEOJEN OLUSUKLARININ
JEOLOJisi , : \

Geology of the coal - bearing Neogene formations in the northwestern part of
Seyitomer (Kitahya)

Murat SARIYILDIZ*, Tahir EMRE*,
* Dokuz Eyliil Universitesi Mimarhik Miihendislik Fakiiltesi, Jeoloji Bolimii, izMiR

Kiitahya yoresinde Seyitomer havzasi, komiir rezervi ve kalite acisindan Tuncbilek’ten sonra ikin-

ci sirayl almaktadir. Bu calisma Seyitomer komiir havzasinin kuzeybatisinda yayilm sunan Neojen
yash olusuklarm ekonomik agidan incelenmesini amaglar. Neojen oncesi temel kayalari, yorede genis‘a
yayilm sunan, ofiyolitik karmasiga ait serpantin ve kirmmzi cortlerdir. Neojen yash olusuklar alttan iis-
te akarsu, golsel ve tekrar akarsu tortullarindan olusmustur. :

Baslica kanal dolgusu cakiltas: ve orta derecede peklesmis kumtasindan yapili akarsu tortullar iiz
rine uyumlu olarak golsel ¢okelim iiriinii kayalar gelir. Golsel tortullar alttan iliste su sekilde ‘siralanir:
Taban kil ve camurtaglari, alt komiir damari, ostrakodlu marnlar, iist komiir damar, silttas1 ve kum-
taglar, silisli kirectaslar1 ve tiifit aradiizeyli killi kiregtaslarl. Tiim olusuklar1i uyumsuz olarak, bashca
kanal dolgusu cakiltaslariyla az peklesmis kumtaslarindan yapili, olasii Pliyosen yash akarsu tortullari
tistler. :

Yérede komiirlii Neojen olusuklarmin yayilimi saptanmis ve komiir damarlarmm stratigrafik  ko-
numlart belirlenmistir. Bulunan omurgah fosilleri ve palinolojik bulgular gercevesinde s6z konusu Neo-
jen olusuklarmin yasi simdilik, Orta-Ust Miyosen olarak saptanmistir.

In the Kiitahya region, the Seyitomer coal basin ranks in second place after the Tuncbilek basin on
the basis of coal reserves and coal-quality. In this study, economic potential of the Neogene formations
outcropping in the northwesthern part of the Seyitomer basin will be examined. Pre-Neogene base rocks:
of the region consist mainly of serpantinites and red cherts which belong to the ophiolitic melange. The
Neogene formations are represented with fluvial depo sits in the lowest section, lake deposits in the middle
section and fluvial deposits again in the uppermost part of the section. !

The lake deposits overly conformably the channel fill conglomerates of the fluvial deposits. In the
lake deposits the following succession has been separated: Basal clay and mudstones, lower coal seam,
marl with ostracodes, upper coal seam, siltstone and sandstone, cherty limestone and clayey limestones
with tuff intervals. This succession is overlain by channelfill conglomerates and partially compacted.
sandstones which are probably Pliocene. : ;

In this study the extension of the coal bearing Neogene formations have been mapped and the
ctratiaranhic nncitinne nf the coal seams have been delineated. The Neogene formations are probably
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DURAYLI KARBON iZOTOPLARININ GUNEY ANADOLU'DAKI HIDROKARBON
ARAMALARINA UYGULAMASI

Application of the stable carbon isotepes to hydrocarbon exploration in southern
Anatolia ‘

Hac1 SAVCI*,
* Tiirkiye Petrolleri Anonim Ortaklhgi, ANKARA

Hidrokarbonlar, karbon 12 ve karbon 13 izotoplarmm igceren organik bilesiklerin bir karigimidir.
Petrol ve dogal gazlarin durayh karbon izotoplarmu (#3C/2°C) inceleme ¢alismalar: hidrokarbon denes:
tirmelerinde ve tiiriim kokenine iliskin belirlemede yararh bilgiler saglar. Hidrokarbonlarin C/2?C ilksel
oranlar: tarafindan denetlenmesi karbon izotop ¢alismalarinin temel prensibidir. 13C/I2C oranlar: kiitle
spektrometresinden yararlamilarak oOlciiliir ve PDB standardina gore ifade edilir.

13C/12C izotop analizleri yapilan 9 petrol drneginin 7’si Giineydogu Anadolu’dandir. Diger iki petrol
ornegi ise Adana-iskenderun baseni kuyularindandir. Bunun yamsira Dadas formasyonundaki organik
maddelerin 15C/22C §lciimleri de yapilmis bulunmak tadir,

Giineydogu Anadolu’dan derlenen 7 petrol 6rnegi, karbon analiz sonuclarmna gore iic gruba ayrilmak-
tadir. Bu petrollerin 3C/22C degerleri-27.1 ile-29.7 arasinda degisir.

Dadas Formasyonu organik maddeleri ile 2. grubu olusturan petrollerin karbon izotop degerleri ben-
zerdir.

Adana ve Iskenderun petrollerinin karbon izotop degerleri birbirinden farkhidir. Bu farkhilik s6z ko-
nusu iki petroliin kokensel farklhiliklarma belirtir.

Hydrocarbons are mixtures of organic compounds containing carbon 12 and carbon 13. Stable carbon
isotope studies (13C/12C) of petroleum and natural gases provide useful information regarding correla-
tion and origin of fossil fuels. The ratio 13C to 12C in the hydrocarbons appears to be controlled by the
isotopic composition of carbon isotope studies. Carbon isotope ratlos are determined by gas mass spec-
trometry and are reported relative to the PDB standart.

Carbon isotope ratios have been measured for 9 crude oil samples from 9 different  oil fields in
southern Anatolia. Seven of these are from southeastern Anatolia. The other two are from the Adana
basin and the Iskenderun basin. Carbon isotope tatios have also been determined for the organic mat-
ter in the Dadas Formation of the southeastern Turkey.

Based upon carbon isotopic composition, oil samples. collected from southeastern Turkey can be
S;g;rated into three dlstmctlve groups. 13C/1212 values of these crude oil samples range from-27.1. to
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RIZE - FINDIKLI - CAMLIHEMSIN ARASINDA KALAN BOLGENIN JEOLOJISI VE
PETROL SIZINTILARININ KOKENI

Geology of Rize - Findikli - Camlithemsin area and origin of petroleum shows.
Abdullah GEDIK*, Sadettin KORKMAZ**,

* Maden Tetkik ve Arama Genel Mudiirligli, ANKARA
** MTA Dogu Karadeniz Bolge Miidiirliigii, TRABZON

Dogu Karadeniz bolgesinde yer alan inceleme alaninda, genellikle volkanik kayaclar egemendir. .

Inceleme alaninda yiizeyleyen en yash birim, kumuz kirectasi ve tortul arakatmanlar iceren an-
dezit, bazalt, lav ve piroklastlar1 ile dasit lav ve piroklastlarindan olusan Santoniyen - Maastrihtiyen
yashi Hemsindere Formasyonu'dur. Bolgesel olarak genis yayihim gosteren bu volkanitler yer yer intru-
zif kayaglar tarafindan kesilmistir. Ust Kretase yash Hemsindere Formasyonu iizerine Rize yoresinde
beyaz ve bordo renkli, marn, kiltasi, kirectasi ardalanmasimdan olusan Maastrihtiyen-Paleosen yash Ri-
ze Formasyonu gelmektedir. Rize Formasyonu iizerine uyumsuz olarak kalin katmanli ve iri taneli kumtast
ile marnlardan olusan Eosen yash  Kaplica Formasyonu oturur. Bu formasyon iiste dogru andezitik-ba-
zaltik lav, tiif ve aglomeralardan olusan Melyat For masyonu'na gecmektedir. Pazar Formasyonu olara "1
adlandirilan Miyosen yash cokeller kum, kil, cakil, kumtasi ve marnlardan olusmustur. Kum ve cakil|

lardan olusan Hamidiye Formasyonu Plio-Kuvater ner yasinda kabul edilmistir. Bolgenin en geng c¢okel- '.{
leri ise Kuvaterner yasli taraca ve allivyonlardir. 1

Cayeli'nde denizde, Findiklr'da karada bulunan petrol sizintilarinin varligr eskiden beri bilinmekte-:
dir. Ozellikle Cayeli aciklarmda bulunan petrol sizin tilari, Karadeniz'in tabaninda yeralan tortul serilerde}
olusmus petroliin blok faylanmalarla yuzeye glkmas1y1a aciklanabilir.

The area is situated in the Eastern Black Sea region and predommated volcamc rocks. i

The oldest unit exposed in the area studied is the Santonian-Maastrichtian aged Hemgindere Formatlon
which is consisted of red limestone and sediment in terbedded andesite, basalt lavas with their pyroc]ass
tics, and dacit lavas with their pyroclastics. These volcanics which spread out regionally are cut Ioca'ly,
by the intrusive rocks. The formation is succeded by Maastrichtian - Paleocene Rize Formation c0n51s‘
ting of white-purple limestone, red claystone interbedded Eocene Kaplica Formation overlies the Rize
Formation with an unconformity. The Kaplica Formation is composed of thickly bedded coarse gralned
sandstone and marl of its upper boundry passes into andesitic - basaltic lava, tuff and agglomerate consis:
ting Melyat Formation. Miocene aged Pazar Formation consists of sandstone, clay, gravel, conglomerate
and marl. Sand and pebble dominated Hamidiye Formation is assumed to be Plio-Quaternary in age:
The youngest formation unit in the region are terrace and alluvium of Quaternary age.

The presence of Petroleum shows around Cayeli (in the sea) and Findikli (on the land) has been
known for a long time. The Petroleum seeps occuring in Cayeli front may be explained by the con-
duiting of petroleum, whlch is generated in sedlmentary series in the bottom of Black Sea, along

the faults.
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ORHANELI METAMORFITININ PETROGRAFISI

Petrography of the Orhaneli metamorphics

Erding KIPMAN*, Hasan EMRE?, A
* fstanbul Universitesi Miihendislik Fakiiltesi, Jeoloji Boliimii, ISTANBUL

Orhaneli metamorfik kusagi, Uludag giineyinde yer alir. Bu kusak, kuvars-albit-epidot-aktinolit/horn-
blend sist, kalk-sist, metabazalt, kristalize kirectasi ve metagrovak icerir. Yesil sist ve kalk-sistler, katak-
lastik granit plutonu tarafindan kesilir.

Orhaneli metamorfitleri, yesil sist fasiyesinde metamorfizma gecirmislerdir. Bu kusak icerisinde
yerel olarak yiiksek basmg/diisiik 1s1 metamorfizmasinda gelismistir.,

Orhaneli metamorfitleri ve kataklastik pliitonlar1 metamorfik olmayan Jura cokelleri tarafindan
ortiilmiistiir. Bu nedenle, metamorfik kusagin yasi1 Liyas oncesidir.

Orhaneli metamorphic belt is located in the south of the Uludag Region. Orhaneli metamorphic
belt comprises the quartz-albite-epidote-actinolite/ hornblende schist, calc-schist, metabasalt, metalimes-
ton and metagraywacke. Green schist, calc-schist is intruded by the cataclastic granitic pluton.

~ Orhaneli metamorphics were subjected by the green schist degree metamorphism. Lawsonite schist
in the Orhaneli metamorphic belt were developed as a consequense of the subsequente HP/LT metamorp—
hism.

Orhaneli metamorphlcs and cataclastic plutons are overlaid by the unmetamorphic Jurassic deposites
thus the age of the metamorphic belt is Preliassic.
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HANDEBESi (EDREMIT) VE KARASU (BILECIK) VADILERININ KARSILASTIRMALI
JEOLOJILERI: PRELIASIK, YESIL. KAYA - GRANODIYORIT KUSAKLARI

Comparative geology of Handeresi (Edremit) and Karasu (Bilecik) Valleys :
Preliassic, greenstone - granodiorite belts.

Sener USUMEZSOY*,
* Istanbul Universitesi Miihendislik Fakiiltesi, Jeoloji Boliimii, ISTANBUL

Handeresi vadisinii, iki granodiyorit kusak arasinda sandviclesmis yesil sist-yesil kaya, fillit, mermer
kusagi olusturur. Karasu vadisi ise giineyde, yesil sist-yesil kaya, fillittmermer; kuzeyde, Karbonifer -
Permiyen yash kirectasi-grovakspilit kusaklari arasmnda yer alan, granodiyoritik kusaktan olusur. Han-
deresi ve Karasu vadisi granodiyorit ve metamorfik kusaklari, Ust Triyas oncesi birbiri iizerine bindir-
mistir. Bindirme kusaklar1 Liyas tarafindan diskordan olarak ortiilmiistiir, Liyas taban konglomeralart
milonitik granodiyorit cakillarindan olusur.

Handeresi ve Karasu vadisi granodiyorit-yesil kaya-yesil sist kusaklar1 Paleotetis’in Karbonifer-Ust
Triyas yas araligmda kuzeye dogru Pontid blogunun altina dalarak kapammu siirecinde gelismls yigisim
orojem kusaklar1 olarak yorumlanmistir.

Rocks occorrmg in Handeresi valley consist of greenschist, greenstones, metapelites and a marble
belt sandwiched between two granodiorite belts. On the other hand, the granodiorite belt is sandwiched
in between greenschist-greenstone-metapelite-marble belt in the south and a graywacke-splite-limestone
(Carboniferous-Permian) belt in the north. Granodiorite-greenstone-greenschist belts of the Handeresi
and Karasu valleys were overthrusted onto one another prior to Upper Triassic inferred from the
mylonitised granodiorite pebble content of the Liassic basal conglomerates.

These belts are interpreted as an orogenic belt accreted to the Pontian block durmg the northward
dipping consumption of the Paleo-Tethys during the period of Carboniferous to medial Triassic.
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MENDERES MASIFINDE POSTMETAMORFIK PLUTONLAR

Postmetamorphic plutons in the Menderes massif

0. Ozcan DORA*, M. Yilmaz SAVASCIN*, Nejat KUN*, Osman CANDAN*
* Dokuz Eyliil Universitesi Miihendislik Mimarhk Fakiiltesi, Jeoloji Bolimii, IZMIR

Bat1 Anadolu’da NNE uzammh yumurta bicimli Menderes Masifi, genelde alttan iiste dogru, gnays,
metavolkamt sist ve mermer kaya birimlerinden olusur. Son calismalar bu metamorfik istifin alt dii-
zeylerine postmetamorfik pliitonlarin sokuldugunu ortaya ¢ikarmaktadir. Genelde asitik bir bilesim gos-
teren pliitonlar, gabrolara kadar uzanirlar. g

Ana metamorfizmasmi Ust Kretasede tamamlayan Menderes Masifinde, metamorfizmaya eslik eden
tektonik hareketler Orta Miyosen'e kadar siirmiistiir. Bunun sonucu olarak Orta Miyosen’de zayif birim
zonlar1 boyunca 6nce asitik pliitonlar (granit, grano diorit vb.) siller ve apofizler seklinde, sonra da dusey i
tektonik cizgiler boyunca bazik pliitonlar (gabrolar vb.) stoklar biciminde, metamorfik 1st1f1n alt kesimle-
rine sokulmuslardir.

(zellikle asidik pliitonlarin kapsadiklari granat ve sillimanit parajenezi bunlarm derin zonda Kkris-
tallestiklerinin ve alt kabugun kismi ergimesi sonucu olustuklarmn acik kanitidir. Menderes Masifi'ndeki
bimodal pliitonizma, Bat1 Anadolu’daki volkanik etkinlik ile uyum gosterlr

~ The egg-shaped Menderes Massif extending NNE in Western Anatolia consist of gneisses, metavolca-
nites, schistes and marbles from the battom to the top. The new studies have showed that the postme-
tamorphic plutons intruded into the lower levels of this metamorphic sequence. The = plutons which
are generally asidic in character show compositional transitions up to gabbres.

In the Menderes Massif, the main metamorphism had ended in the upper Cretaceous but the
tectonic movements accompanied to the metamorphism had continued up to the Middle Miocene. As a
result of these movements, In the Middle Miocene first asidic plutons (Granite, granodicrites) had intru-
ded along weak stratigraphic boundaries as sills and aphophyses and later basic plutons (gabbros) had
mJedet along the vertical tectonic lines as stockas into the lower levels of the metamorphic sequence.

The presence of garnet and sillimanite paragenesis in the asidic plutons, indicates that they were |
crystalized in the deep zones and generated from the partial melting of the lower crust. The bimodal
compositional characterization of the plutons of the Menderes Mass1f show sumlarlty with' the volcanic
activity in the Western Anatolia. ' T :




