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ORTA ANADOLU’NUN NEOTEKTONIiGi UZERINE BAZI GORUSLER
SOME OPINIONS ON THE NEOTECTONICS OF CENTRAL ANATOLIA

Fuat SAROGLU, MTA Enstitiisti
Aydogan BORAY, MTA Enstitiisii
Siyami OZER, MTA Enstitiisii
ismaib KUSCU, MTA Enstitiisii

Orta Anadolwnun giineyi ve Orta Toroslar Tiirkiye’nin neotektonigini anla-
mamizda onemi olan yerlerdendir. Uzay goriintiileri, hava fotograflar ve sahada
yapilan calismalardan elde edilen veriler, bu bolgede neotektonigin Ust Miyosen’
de basladigm gosterir.

Orta-Ust? Miyosen’de Orta Anadolw’da denized cikellerin olmayisi, buna kar-
silik Orta Toroslarda denizel cokellerin varhg bu dinemde Orta - Anadolwnun
Toroslar’dan daha yiiksek oldufunu gosterir. Giiniimiizde Orta Toroslarm 2000
metreyi asan yiiksekliklerinde denizel Ust Miyosen’e rastlanmaktadir. Orta Ana-
dolwnun giineyi ise ortalama 1000 metre yiiksekliktedir. Bolgede Toroslarin uzun
eksenlerine paralel, bu yiikselimi olusturabilecek boyutta normal faylar goriile-
memistir. Buna karsiltk jeofizik veriler ve saha gozlemleri Ayranci-Konya Ereg-
lisi arasinda Miyosen’i de etkileyen yiiksek aciln bindirme varhgm gostermek-
tedir. Bolgenin Giineydogusunda Adana havzasinda ve batisinda Antalya yore-
sinde Ust Miyosen'i de etkileyen kivrum ve bindirmeler yer almaktadir. :

Orta Toroslardaki Miyosen tabakalar: yaklagik 5-10 derece egimli olup ¢ok
yayvan kivrimlar olusturmaktadir.

Biitiin bu verileri degerlendirerek sunlar: diisiinebiliriz :

1) Orta Toroslar bugiinkii yiitksekligine Ust Miyosen’den sonra bir kivrim-
lanma sonucu ulasmistir.

2) Bu yiikselme sonucu Orta Anadolu Toroslar’a gore goreli olarak alcal-
mustir.

3) Orta Anadolu Ust Miyosen’den sonra kapali havza haline gelmistir.

Biitiin bu sonuclar1 Tiirkiye'nin neotektonik gelisimi icin séyle degerlendire-
biliriz : '

Bilge, Ust Miyosen’e kadar Dogu Anadolu'da birbirleriyle carpisan Arap ve
Avrasya levhalarmmin hareketlerinden etkilenip, K—G yoniinde sikigarak kivrim-
lanmustir. Daha sonra Kuzey ve Dogu Anadolu Faylarimin geliserek birlesmesi
ile Anadolu levhasi olusmustur. Bu levha batiya dogru hareketi sirasmnda ola-
sihkla Ege’de bir direncle karsilasmis, sonu¢ olarak D—B yoniinde - sikisarak
katlanmustir. Bu katlanma Orta Anadolwda K—G yonlit bir uzalma ve buna
bagh olarak bugiinkii havzalar: olusturmustur.
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Southern Central Anatolia and Central Taurus Ranges are important
places in the understanding of the neotectonics of Turkey. Data gatheral from
Landsat images, aerial photographs and field observations show *hat the neotec-
tonics of this region has began in Upper Miocene.

The absence of marine sediments of the Middle-Upper? Miocene age in
Central Anatolia and, on the other hand, the presence of marine sediments in
Centra] Taurus Ranges show that Central Anatolia was higher, in elevation,
than Taurus Ranges during this period.

At present, at heights over 2000 meters in Central Taurus Ranges “marine
Upper Miocene can be seen, Southern Central Anatolia is, on average, 1000 me-
ters in elevation. In the region, normal faults that are parallel to the long axis
of Central Taurus Ranges and might have caused this uplift couldn’t be observed
Whereas, geophysical data and field observations show, between Ayranci and
Konya Ereglisi, the presence of a upthrust, which effects also Miocene. Folds
and overthrusts, which also effect Upper Miocene are present at SE of the
region, Adana basin, and at W of the region, Antalya area.

Miocene sediments at the Central Taurus Ranges have formed wide folds
dipping at 5-10 degrees.

We conclude the following items after evaluating the data given above :

1) Central Taurus Ranges have reached its present  time elevatlon as a
result of a low angle, wide folding after Upper Miocene. :

2) As a consequence of this uplift, Central Anatolia has subsided with
respect to Central Taurus Ranges.

3) Central Anatolia has taken the form of a closed basin after Upper
Miocene. :

All these conclusions can be evaluated in the following way for the develop-
meat of the neotectonics of Turkey :

The region has been effected by the movements of Arabian and Eurasian
plates which were colliding in the Fastern Anatolia, As a result, it has been
compressed in the N—S direction and folded. Later on, North and East Anatolian
Faults have evolved, united and formed the Anatolian plate. This plate has met
a resistance, probably in Aegean region, on its way to west and as a sonsequ-
ence it has been compressed in the E—W direction and pleated. This pleating
has formed an extension in the N—S direction and the recent basins in Central
Anatolia.



ANKARA MELANJI'NIN PLAKA TEKTONIGINDEKi YERI
THE POSITION OF ANKARA MELANGE WITHIN PLATE TECTONICS
Teoman N. NORMAN, ODTU Jeoloji Miihendisi Boliimii

Ankara Melanji'nin sediment kokeni iizerinde yeteri kadar veri birikimi vardir.
. Bunun yamsira tektonik etkenlerin varlagn da sikistirma, gerilim ve makaslama
izleri seklinde belirgin olarak ortadadir. Ote yandan, bu olaylar tiimiiyle birlesti-
recek bir sentezde bulunmasi gereken unsurlarin hepsi (6rnegin bir kita kenarimin
mevcudiyeti, bir dalma zonunun bulunmasi... v.b. gibi) heniiz yeterince saglanama-
mustir. Bu ¢ahsmada one siiriiken «oblik hareketli ada yaylari» modelinde, sorun-
larmn bir kismimn céziildiigii ve melanjin bugiin yerinin kismen aciklandigr goriil-
mektedir.

There is enough evidence for the essentially sedimentary origin of Ankara Me-
lange. Along with this, there exist clear marks of tectonic activities in the forms of
tension, compression, and shear. However, it has not yet been possible to demons-
trate in concrete terms the previous existence of a continental margin and/or the
existence of subduction zone (s), which are needed to synthesize all available evi-
dence collected to-date. In the proposed model of «oblique moving island arcs»
it is observed that not only many problems find some answers, but also the pre-
sent position of Ankara Melange within the «plates» makes some sense.



PANONIYEN BASENINiN MACARISTAN KESIMINDE PETROL
JEOLOJISI ILE ILGILI BAZI YENI BULGULAR

SOME NEW PETROLEUM GEOLOGICAL DATA FROM THE
HUNGARIAN PART OF THE PANNONIAN BASIN

Bérczi, Tt — ‘Dank,v Vo Kékai, J. — Somfai, A., Budapeste, MACARISTAN

Panomven basenmm tektomk modeli bll‘ cok kez degisime ugramistir. Havza
su andaki. model goriintimiinii 10 yil dnce kazammstlr Tabandaki karmasik, Alt
Palezoyil’den Ust Kretase’yve kadar erisen krlstalen ve sedimanter formasyonlar
kusagiyla temsil edilmektedir. Sedimanter ortunun cok biiyiikk boMimii Miyosen
ve Panoniyen’de. cokelmistir. Kirmtih yapidaki ~ sedimanter formasyonlar cesitli
hammaddelerin acmlama cahsmalarl yoniinden ilginc olanlaridir. Buna, bagh
olarak gemsletllmls sedlmantolo,]l j-eoklmya ve petrol jeolojisi arastirmalarmm
sonuglan burada sunulacaktir. . \

The Tectonic 'model of ‘the Panhoninan basin has been modified many times.
The present model was outlined about 10 years ago. At the basement complex
is composed of Early Paleosoic to upper Cretaceous crystallme and sedlmentary
formations showing a belt like arrangement. The over'whelmlng ‘majority of
the sedimentary cover was deposited during the Midcene and Pannonian periods.
Sedimentary formations of clastic -nature are the principal objects-of the explo-
ration efforts for different raw-materials. In connection with this the résults o6f
an extended sedimentological, geochemlcal and petroleum geologlcal 1nves+1gat1-
ons are presented here



ISPARTA BUKLUMU (BATI TOROSLAR) KUZEY KESIMININ
TEKTONIGI

TECTONICS OF NORTHERN PART OF ISPARTA BEND (WESTERN
TAURUS)

Ali KOCYIGIT, Orta Dogu Teknik Universitesi, Jeoloji Miihendisligi BoL

Bélgenin tektonik gelisiminde durayl, cekme gerilimi ve sikisma gerilimi evre-
leri yinelenerek birbirini izlemistir. Bashca evreler asagidaki gibi 6zetlenebilir: (1)
Liyas Maestrihtiyen aralifinda durayh uzun bir dénem ve karbonat platformunun
gelisimi; (2) Maestrihtiyen-Liitesiyen arahiginda, yeginligi gittikce artan cekme ge-
rilimi tektonik evresi: Bu sirada karbonat platformu parcalanmaya baslar; (3) Ust
Liitesiyen sonunda, sikisma gerilimi tektonigi egemen duruma gecer ve bunun so -
nucu olarak Toros ofiyolitli karmasi1 platform iizerine yerlesir; (4) Sikisma ge-
rilimi tektonigine bagh yiikselkme, yerel suiistii olma, asinim ve molas olusumu; (5)
Orta Oligosen sonunda daha az yeginlikte ikinci bir sikisma gerilimi tektonigi ev
resi: Bu sirada, ekaylanmalarla karbonat platformu goreli otokton ozellige biirii-
niir, molas yeni otokton konum alir ve bélge tiimiiyke karasallasir; (6) Orta Oli-
gosen sonundan giiniimiize degin egemen olan cekme gerilimi tektonik dénemi:
Neotektonik gelisim olarak adlanan bu dénemde, bolgesel kabarma, blok faylanma,
alkalen volkanizma gerceklesir ve bolge bugiinkii goriiniimiinii kazanir,

Sonug olarak, etki alam, belki de doguya dogru Beysehir, Karaman ve Nigdeye
degin uzanan neotektonik dénem, tektonizma ve volkanizma bakimindan Bati Ana-
dolu ile biiyiik benzerlik icindedir.

In the tectonical evolution of th_ region, stable, tensional and compressional
phases have followed to each other recurringly. Main tectonical phases can be
summarized as follows: (1) During the interval of Lias-Maestrichtian, a long stable
phase and development of carbonat platform; (2) During the interval of Maest-
richtian to Lutetian, tensional tectonism phase of gradually increasing intensity:
During this phase, carbonat platform starts to be destructed; (3) At the end of
Upper Lutetian, compressional tectonisc becomes to dominate entirly, as a result
of this, Taurus ophiolitic melange is emplaced on Taurus carbonate platform; (4)
Uplifting, local emercence, erosion and the formation of molasse resulted from the
compressional tectonism; (5) A second compressional tectonism phase of lesser
intensity at the end of Middle Oligocene: During the phase, by thrusting, the car-
bonat platform acts as para-autochthonous unit while the molasse takes a new
autochthonous position, and the region becomes complately terrestrial; (6) Tensi-
onal tectonism phase, which has been dominating from the end of Middle Oligo-
cene to the present: During this phase named as the neotectonical development,
regional swelling, block-faulting, alkaline volcanism take place and region acquires
its appearence.

Consequently, neotectonic phase, the effect area of which probably extends
eastward to Beysehir, Karaman and Nigde, displas great resemblance to Western-
anatolia in respect of kind of tectonism and volcanism.



AFSIN—ELBISTAN—DOGANSEHIR DOLAYININ STRATIGRAFiSi VE
BOLGEDEKI BIRLIKLERIN YAPISAL iLiSKILERi

STRATIGRAPHY OF THE AFSIN—ELBISTAN—DOGANSEHIR REGI-
ON AND STRUCTURAL RELATIONSHIPS OF UNITS IN THE REGION

Dogan PERINCEK, T.P.A.O
Hiiseyin KOZLU, T.P.A.O.

Inceleme alani, Kenar Kivrimlar: kusagi ile Anatolider arasinda, Toridler ile
franid’ler tizerindedir.

Inceleme alanmmn giineyinde kalan Iranid tektonik kusagmin stratigrafisi asa-
g1daki gibidir. :

En altta Giineydogu Anadoluwnun Miyosen’e kadar cikan istifi yer alir. Uzerine
Giineydogu Anadotu siiriiklenini kaya toplulugu gelir. Engizek daglar1 batisinda
altta Potiirge metamorfitleri yiizeylenir. Bunun iizerine Orta Eosen yash Maden
karmasigl uyumsuzlukla gelir. Daha iistteki Berif metamorfitleri izerinde, kristali-
ze kirectasi-kalksistle temsil edi%en, yas1 Ust Permiyene kadar cikan Malatya me-
tamorfitleri siiriikklenimli olarak bulunur, Cardak-Siirgii fay zonu kuzeyinde; altta
yas1 dogudaki calismalara gire Kretase olarak bilinen tiif, aglomera, bazalt, diya-
baz, gabro, Granit-Granodiyarit> temsil edilen Yiiksekova karmasig1 yiizeylenir.
Malatya metamorfitleri bu alanda dogrudan Yiiksekova karmasig1 lizerinde tekto-
nik iliskilidir.

Torid tektonik kusagmin birimleri; iranid tektonik kusafinin birimleri iizeri-
ne uyumsuzlukla gelen Kemaliye formasyonu iizerinde tektonik iliskili olarak bu-
lunur. Kemaldye formasyonu; icinde degisik yas ve tiirde bloklar iceren cakiltas-
kumtagsi-seylle temsil edilir. Kemaliye formasyonu fizerine tektonik dokanakla ge-
len ilk birim Andirin kirectaslaridir. Karbonatlarla temsil edilen bu birimin yas
jtonagl, Orta Triyas-Senomaniyendir. Andirin kirectaslar1 iizerindeki Turoniyen-
A}¥; Kampaniyen yash pelajik kirectaslarindan olusan Kirmizikandil formasyonu,
iistte dogru kirmntihlara gecer. Bu kirintillar iizerine yer yer Daghca Karmasig
gelir. Flis-Pelajik kirectasi-radyolarit-volkanit ve diizensiz ofiyolit kokenli kayalar-
dan olusan Daglica Karmasigi; Alt Kampaniyen sonrasinda Andirin karbonatlar
iizerine yerlesirken, Kemaliye formasyonuna malzeme vermistir.

The studied orea is located between the Border Fold Belt and Anatolids, and
in Torids and Iranids.

The stratigraphy of Iranid tectonical belt, lying in the south of investigated
area, is as follows:

At the bottom, the sequence of southeastern Anatolia, which continues up to
Wiocene, lies. It is overlain by an overthrust assemblage of souteastern Anatolia.
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In the west of Engizek Mountains, Potiirge metamorphies expose at the bottom.
1t is also overlain uncomformably by Vaden complex of Middle Eocene age. Berit
metamorphics in upper are represented by meta pellite, meta basics-ophiolitic
rocks. Malatya metamorphics represented by crystalized limestones to caleshist
and aged up to Upper Permian overthrust the Berit metamorphics. In the ncrth
of Cardak-Siirgii fault zone of the bottom, Yiksekova complex composed of tuff,
agglomerate, basalt, diabase, gabbro, granite to granodiorite, and dated as Creta-
ceous according to the studies in the east expose. In this area, Malatya metamor-
phics directly overlie Yiiksekova complex tectonically. ¢

The units of Torid Tectonic Belt have the tectonical relationship with the
Kemaliye formation, which overlies uncomformably the units of Iranid Tectonic
Belt. As to Kemaliye formation is represented by conglomerape—sandstone-shale
containing blocks of varied ages and lithologies within them, The first unit, over-
lying Kemaliye formation with a tectcnical contact, is Andirin limestone of Middle
Triassic to Cenomanian age Turonian-Campanian aged, red colored Kirnuzikandil
formation, consisting of pelagic limestones on Andirin limestones, grades, up
wards, into detritals, which are overlain by Daglica complex in places. Daglica
complex composed of flysh-pelagic limestone-radiolarite-volcanics: and complica-
ted rocks of ophiolitic origin has yielded to Kemaliye formation as it emplaces on
the ‘Andirin carbonetes during Lower Campanian.
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INTERNAL STRUCTURES AND PETROLOGICAL HISTORY
OF THE ANTALYA COASTAL OPHIOLITES ’

H. WHITECHURCH

I. REUBER



KADEMELI POMPA DENEYI VERILERIYLE SU TASIYAN BIiRIMLE-
RIN PARAMETRELERININ HESAPLANMASI

DETERMINATION OF AQUIFER PARAMETERS FROM STEP-PUMPING
TEST DATA

Yiiksel K. BIRSOY, Ege Universitesi Yer Bilimleri Fakiiltesi
Nevin KARAOGLU, Ege Universitesi Yer Bilimleri Fakiiltesi
Giiler SAHIN, Ege Universitesi Yer Bilimleri Fakiiltesi

Kademeli pompa deneyleri genellikle sadece kuyu kayiplarinin hesaplanmasi
icin yaprer. Bununla birlikte, bu deneylerin difer kademelerindeki bol zaman-dii-
siim verileri bir kenara birakilarak, ilk kademedeki veriler yardmmyla su tasiyan
birimin iletkenlikleri hesaplanmaktadir. Depolama katsayisinin tahmininde ise ka-
demeli pompa deneyi verileri kullamlmamaktadir, Bu deneylere harcanan zaman
ve masraf gboz oniine alindifinda bu deney verilerinden yeteri kadar faydalamlma-
dig1 ve bu verilerden yeteri kadar bilgi iiretilmedigi gercegi ile karsilasiimaktadar.
Ancak bazi arastirictlarin bu soruna bir care aradigi da son on yil icerisinde ya-
pilmus birka¢ yaymda goze carpmaktadir. Bu calismanin amaci da bu konuda
yapilmis calismalarin 1siginda, kademeli pompa deneyi verilerinin ttimiinii kulla-
narak daha fazla ve daha saghikh bilgi alabilmenin olabilirligini arastirmaktir.

Bu amacla daha 6nceki calismalarda onerilmis yontemler D.S.I. I1. Bolge Mii-
diirliigi'nden elde edilen Izmir-Kemaipasa ovasindaki kademeli pompa deneyi ve-
rilerine uygulanmis ve a) Su tasiyan birimin iletkenliginin her kademedeki veri-
lerinden faydalanarak saghkli bir sekilde hesaplanabilecegi, b) Kademeli ‘pompa
deneyi verilerinin, etkin kuyu yaricapimi gz oniine almak ve yorumlarda dikkatli

. olmak kaydiyla depolama Kkatsayisinin hesabinda da kullanilabilecegi ¢) Kuyu ka-
yiplarmin hesabimnin daha saglikhi bir sekilde yapilabilecegi goriilmiistiir.

Step pumping tests are generally run only for the estimation of well losses.
In addition, by leaving all the information hidden in the time-drawdown data of
the other steps, only the first step of these tests is used to calculate the transmis-
sivitie of the aquifers. Furthermore, the data of step-tests are not used in the
estimation of the storage coefficient. When the time and money spend to run these
tests are taken into account, one face the truth that steptests data are not made
use of productively. Fortunately, a few papers have been published in last decade
for the solution of the problem.

Our objective is the investigation of the possibilities for the extraction more
and reliable information by using all the data obtained during the course of a
step-test. To this end, the proposed methods are applied to the pumping test data
in Kemalpasa plain Izmir, and it is conculuded that a) Aquifer transmissivity,
b) If effective radius of wel] is known the storage coefficient and ¢) Well losses
can be calculated by utilizing the data of all steps.
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TURKIYE SICAK VE MINERALLI SULAR HARITASI
THERMAL AND MINERAL WATERS MAP OF TURKEY

Esat BASKAN, Baki CANIK, S. U. Fen Fakiiltesi Yerbilimleri Bolitmii

Tiirkiye’de, uluslararasi isaretler kullamlarak tektonik, dogal gaz ve hidroje
oloji harita calismalar1 yapilnustir.

Slcakv ve mineralli sular dogs! zenginliklerden olup, olus sekilleri, sularin Fizi-
ko-Kimyasal 6zellikleri ile bunlarin yatay ve diisey dogrultudaki kusaklanmalarimn
belirlenmesi ve haritalanmas giiniimiizde biiyiik snem kazanmstir.

Uluslararas1 Hidrojeologlar Birligi (= AIH), Avrupa sicak ve mineralli su ko-
misyonu haritalama calismalarina 1973 yilindan beri komisyon iiyesi olarak katilan-
mustir.

1979 da Vilnius'ta (SSCB) yapilan toplantida son seklini alan uluslararasi isa-
retlere gore, 6rnek olarak Ege Bolgesi’nin 1/1.500.000 dxcekli sicak ve mineralli su
haritas1 yapilmistir.

Secilen bolgede bashica hidrojeoloji yap: tipleri numaralanarak ayrilmistir,  Ay-
rica asit kristalen magmatik ve metamorfik kayalar, en onemli gen¢ tektonik. (Al-
pin) hatlar, aktif ve sénmiis genc volkanlar vb. gibi jeoloji zelliklerde haritalan-
miagtir.

Bu alanda bulunan sicak ve mineralli su kaynaklarindan sadece 82 adedi degi-
sik dzelliktekilerin temsilcisi olarak haritada belirtilmistir.

Bu sularin ¢cogu, AIH’In sicak ve mineralli sular smiflamasina gore Radon; bor,
flor, iyot, arsenik vb. gibi 6zel elemanlar iceren ender sulardandir.

Harita alaminda sicak ve mineralli sular, 10 degisik tiirde yatay ve diisey ku.
saklama gostermektedir.

Tiim Tiirkiye'nin bu érnek haritaya gore haritalanmas: gereklidir. Esasen bu
husus yazarlarm gerekeeli teklifi iizerine ATH tarafindan da kabul edilmistir.

Bu harita, maden sularmmn bir déviz kaynag olarak daha iyi degerlendirilme-
sinde, kaplica ve icmecelerin uluslararas: diizeyde tamtilarak termal turizmin ge-
lismesinde yararh olacaktir. Ayrica jeotermal enerji alanfarimin ortaya cikarilma-
sinda etkin olabilecegi gibi, sicak sulardan tarmmda ve diger alanlarda yararlanma
olanaklarim da gosterecektir,
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Tectonic, natural gas and hsdrogeological map studies have been carried out
in Turkey using international symbols.

Thermal and mineral waters are natural resources. Their mode of accurence,
physico-chemical features and the definition and mapping of their horizontal and
vertical reserves have gained great importance.

The authors have contributed to the studies of the commission of European
thermal and mineral water mapping of International Hydrogeologists’ Union (ATH)
since 1973.

According to the ianternational symbols which have taken their fina] shape in
Vilnius (USSR) in 1979, a thermal and mineral water map of Aegean Region in a
scales of 1/1.500.000 has been accomplished.

In the selected area, the main hydrogeological structure types have been given
numbers and differentiated. Also, rocks of acidic crystalline magnetic and meta-
morphic origin, the most important recent tectonic linearities (Alpine), active
and nonactive volcanos, etc. have been mapped.

Only 82 of the thermal and minera] water springs have been taken into the
map as representatives of various kinds.

Most of these waters, according to the AIH’s clasification, are clasified as
containing radon, boron, fluor, iodine, arsenic etc and are rare waters.

In the mapped area thermal and mineral waters have 10 different vertical
and horizontal reserves.

Whole Turkey, should be mapped according to this sample map. Actually,
this has been accepted by AIH on the proposition of the authors.

This map will be useful in the evaluation of the mineral waters as foreign
currency resources and the evaluation of thermal water gprings as thermal tourism,
Also, it can be helpful in finding the geothermal energy resources and utilizing
the thermal waters in agriculture and in other ways.
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AKKUYU NUKLEER ENERJi SANTRALI HiDRGJEGLOJII
INCELEMESINDE YERALTISUYU SEVIYE KORELASYONLARI

A NOTE OF THE GROUNDWATER LEVELS CORRELATION
IN THE HYDROGEOLOGICAL INVESTIGATION FOR AKKUYU
NUCLEAR POWER PLANT '

B. Erol ONHON, DSI Genel Miidiirlii

Bu tebhgde uzun stiredir galismalari siirdiiriilen Igel - Gilindire - Akkvyu Niik-
leer Enerji Santral’mmn (NES) su temin caligmalarindan kisaca bahsedilerek de-
gerlendirme metodiarmndan yeraltisuyu seviye korelasyonlarindan birkac érnek ve-
rilmeye cahsilacaktrr.

Niikleer santral Akkuyu’da insaa edilecek olup yaklasik 50 It/sn (1.5x10¢6 ms/yil)
icme kullanma suyu temini icin 1977 yiundanberi hidrojecloji calismalari yapil-
maktadir. Bu amacla yorede meveut tiim su noktalarindan periyodik gozlemler
yapilmstir.

- Bolgenin jeoloji haritasy MTA Enstitilsii tarafindan yapimusticr. Buradz jeo-
lojiden bahsedilmeyecektir. Sadece Onceki calismalar ve saha gozlemleri sonun-
da karbonat cokeller ile aliivyal cékellerin yeraltisuyu tasidifn beliriilecektir,
Hidrojeokoji caiismalari kapsammda 5 adet arastirma su sondaji, 10 adet temel
sondaj:, 2 adet kaynak arstirma sondaji ve 8 adet gozlem sondaji olmak iizere
toplam 25 adet kuyu acilmistir. Bu kuyulardan su érnekleri almmistir. Bazilan
limnigrafls olmak tizere seviye gozlemleri siirekli yapiimistir, Su sondajlarinda
birkac defa degisik siireli pompalama deneyleri yapiluustir.

Sipahili ovasimnda yapilan cahsmalarka aliivyon bosalim katsayisinin =2.81x10—*
giin—! oldugu hesaplanmigtir, Aliivyon depclama katsayisinn % 20 ve sahasal ge-
cirgenligin T = 2500 m?/giin oldugu hesaplanmustir. Bu bolgede sahasal YAS se-

viye degisimi yillik 8§ m. delayindadir. Aliivyonun yeraltisuyu yillik beslenim ve
bosalimi 3 x 10¢ ms/yil civarindadir.

Hidrojeoloji calismalarinda diizenli bilgi toplama ve toplanan bilgilerin birbir-
leri ile mukayesesi Onemlidir. Sipahili ovasinda seviye gozlemlerinin birbirleri ike
korelasyonu ve ilgin¢ sonugclar: asagida drneklemistir.

Sipahili ovasindaki 22148/B ve 7417 numarah kuyular: su seviyeleri korelasyo-
nunda % 90 ik basar1 saglanmustir. Boylece 22148/B nin mevcut olmayan eski de-
gerleri {ahmin edilebilmektedir. Ayrica 22148/B kuyusunda 1979 ve 1980 yila &iciim-
leri korelasyonunda % 97 ye varan basari saglannus ve pompajimn analizi yapilmis-
tir. Bu tarz calismalarla hidrojeolojik etiitlerde eksik verilerin tamambanmasi
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saglanabilir. Hatah 6lciimler ayiklanabilir. Cesitli Olciimler arasmda iliskiler sag-
lanabilir.

In this paper, I would like to give a short information on the hydrogeological
investigation carried out for Icel - Gilindire Akkuyu Nuclear Power Plant (NPP) in
short and on one of the evaluation methods the correlation of groundwater by
introducing same examples. :

Hydrogeological investigations have been carried out since 1977 to investigate
the possibility of proiding the 50 1/sec (or 1.5 x 106 cu'm/year) of fresh water
demand of the nuclear power plant which will be constructed in Akkuyu. Periodi-
cally measurement have been performed in all the water points at the region.

The geological map of the region has been prepared by MTA. The geology will
not be discussed in this paper. As a results of pre previous investigations and of
the observations, the water bearing formations will only be indicated as carbonate
rocks and alluvium. During the hydrogeological investigation a total of 25 wells,
5 exploration wells, 10 foundation drillings, 2 spring exploration and 8 observation
wells, were drilled. Samples were taken from these wells. Continious Water level
observations, same with box gauges, were performed. In same of the wells, aquifer
tests were repeated for a few times.

The discharge coefficient of the alluvium in the Sipahili plain was determined
as o« = 281 x 10— day— depending on the evaluations. The storage coefficient
of alluvium is 0.2 and the transmissivity is T = 2500 sq. m/day. The annual regional
groundwater fluctuation in this area is about 8 m. The annual discharge and
the recharge of the alluvium is 3 x106 cum/year. :

A systematic collection and correlation of the collected data is important in
hydrogeological investigations. The interesting results of the correlation of the
water level in Sipahili plain are, given as examples in above.

The correlation coefficient of the water levels of wells DSI 22148/B and 7417
is 0.9. Starting from this point, the non existing old water levels of well DSI.
22148/B may be estimated. Also, from the observations for 1979 and 1980 in well
DSI 22148/B, a correlation coefficient of r?2 = 097 has been reached and the
results of the aquifer test has been made. The missing data may be completed
in the hydrogeological investigation by similar estimations, erroneous data can
be cleared and relations between various observation can be realized.
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ANKARA KENTI ZEMINLERININ JEO - MUHENDiSLIK
OZELLIKLERIi

GEO - ENGINEERING PROPERTIES OF THE GROUNDS IN
THE CITY OF ANKARA

K. ERCIN KASAPOGLU, Yerbikimleri Enstitiisii, Hacettepe Universitesi,
Beytepe - Ankara

~Ankara kent smirlar1 i¢indeki kaya¢ ve toprak zeminlerin jeo-miihendislik
(jeolojik ve miihendislik) ozelliklerini belirlemeyi; bunlari miihendislik jeolojisi
acisindan degerlendirmeyi; elde edilecek veri ve bilgileri, bu zeminlerin kullanimi
ile ilgili kisi kuruluslarin yararlanmalarina sunmayi amaglayan bu cahismada: On-
ce, Ankara kent smirlan icindeki ana litolojik birimleri ve bunlara ait crkmalar:
belirleyen 1:15.000 6lcekli bir ’jeolojik cikma haritasy (geological outcrop map)
hazirlanmugtir. Daha sonra, bu haritadaki litolojik birimler, bu birimlerden alman
ornekler iizerinde laboratuvarda yapilan miihendislik deneyleri sonuclarina ve ha-
ritadaki litolojik birimler, bu birimlerden alinan érnekler iizerinde laboratuvarda
yapilan miihendislik deneyleri sonuclarina ve haritalama sirasinda yapilan saha
gozlemlerine gore miihendislik acisindan smilandirilarak, bolgenin yine 1:15.000
obgekli bir miihendislik jeolojisi haritas1 olusturulmus; taskin, yer kaymasi, otur-
ma ve gogme gibi dnemli bazi miihendislik jeoloji sorunlari belirlenmeye calisil-

mistir.

Calisma alam icinde, i) toprak zeminler, ii) kaya¢ zeminler olmak iizere, ge-
nelde, iki tiir zemin aywrt edilmistir. Toprak zeminler, akarsu ve gl cokelleri ile
aliivyonlardan; kayac zeminler ise, andezit, aglomera, tiif, grovak, kirectasi, spilit
ve gistlerden olusmaktadir.

Toprak zeminler, genelde, iyi boylanmis olup; ortalama olarak, yaklagik % 15
calal, % 25 kum, % 30 silt ve % 30 kil tane boyundaki malzemelerden olusur. Bu
zeminlerin ortalama tane 6zgiid agirhgi dederi, 2.58; Atterberg simirlari ve indeks
degerleri ise, ortalama olarak, LL = 56; PL = % 32; SL = % 17; PI = % 24;
Ce = 042 ve aktivite no. = 0.74 olarak bulunmustur. Toprak zeminlerin % 33 gi-
bi bilyilk bir boliimii, Birlestirilmis Toprak Simflamasi’’na gére MH grubunda;
% 15i CH grubunda; % 15’i SM grubunda; geri kalan bokimii ise, diger toprak
gruplarinda yer almaktadir. Bu zeminler icerisindeki killi diizeyler, aktivite de
gerleri acisindan, ‘mormal aktif killer’ grubunda yer alirlar; ve genebde, ’yliksek’
sisme potansiyeline sahiptirler.

Kayaczeminler ise, genelde, cok kirkh ve catlakli bir yapiya sahiptirler. Bu
zeminlerin ortalama goriiniir dzgiil agirbk degeri, 2.58; ortalama goriiniir goze-
neklilik degeri, 4.2; ortalama agirlskca su emme degeri ise, 1.92 olarak bulunmus-
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tur, Kaya¢ zeminler, Deer ve Miller'in ’Birlestirilmis Kayag Simiflamasi’'nda, CM
grubunda (orta dayamimli ve orta modiil oranli) yer aliriar.

This study has been aimed to determine the geoengineering (ie., geological
and engineering) properties of the rock and soil ground within the municipal
boundaries of the city Of Ankara; to evaluate and interpret these properties in
terms of geological engineering; and to provide the engineers, architects and ot-
her people and institutions, who are interested in using these grounds, the most
practical and institutions, who are interested in using these grounds, the most
practical and reliable data and information to use in their engineering applica-
tions. For these purposes; first a geological outcrop map of 1:15.000 scale sho-
wing the main lithological units and their outcrop boundaries in the area has
been constructed. Later, these lithological units have been classified according to
the existing engineering classification systems for rocks and soils, on the basis o1
tho result obtained from laboratory experiments and field observations. At the end,
an engineering geology map of the area, again of '1:15.000 scale, has been const
ructed. Finally, determination of some important engineering geology problems,
such as flooding, landsliding, settlement and collapsing, in the area has been at
tempted.

In general, two kinds of grounds in the area are identified: i) soil grounds,
ii). rock grounds. The soil grounds consist of river and lake sediments and alluvi-
ums. The rock ground's consist of andesite, agglomerate, tuff, graywacke, limesto-
ne, spilite and schist. '

The soil grounds, in terms of grain-size distribution, are well-graded and con
sist of about 15 % gravel, 25 % sand, 30 % silt and 30 9 clay size material. The
average specific gravity of solid particles is 2.58. The \Atterberg limits and the in-
dex values are LL = 56 %; PL = 32 %; SL= 17%; PI = 24 9, Cc — 042 and the
activity no. = 0.74. About 33'% of the soil grounds belongs to MH-Group, 15 % to
CH-Group, 15 % to SM-Group, and the rest belongs to the other soil groups in the
Unified Soil Classification System. The clayey levels in the soil grounds, in gene-
ral, are 'normally active’ and possess a ’high’ swelling potential. ;

‘The rock grounds, on the other hand, have a very densely cracked and fractu-
red structure. Their average apparent specific' gravity value is 2.58; the average
apparent porosity is 4.2; and the average water sorption ((by weight) ise 1.92.
The majority of the rock grounds belong to CM-Group (ie., medium strength
and average modulus ratio) in the Deere-Miller System.
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MEKKE IC CEVRE YOLU PROJESi: MIT-2 TUNELININ
JEOTEKNIK INCELEMESI

MAKKAH INNER RING ROAD PROJECT: GEOTECHNICAL
INVESTIGATION OF TUNNEL MIT -2

Vedat DOYURAN, O.D.T.U. Jeoloji Miihendisligi Boliimii
Ahmet UGURLU, TEKAR Dtd. Sirketi, Ankara
Ali HARUT, TEKAR Ltd. Sirketi

Mekke I¢ Cevre Yolu Projesi, Kabe (Suudi Arabistan) etrafinda dort tiinel
ve bunlar arasindaki karayolu baglantilarindan olusmaktadir. Tiineller at nah ke-
sitli ve cift tiiplii olup degisik uzunluktadir.

Bu yazida MIT-2 tiineli boyunca yapilan jeoteknik incelemelere deginilmekte-
dir. Saha calismalarn sirasinda Prekambriyen yash migmatit, kuvars diyorit, dole-
rit ve felsitlerin jeolojik ve jeoteknik ozelliklerine agirhk verilmistir.

Miihendislik jeolojisi haritalama calismalari sondaj, saha ve laboratuvar de-
neyleri ve ayrica siireksizlik goézlemleri ile desteklenmistir, Saha verileri, tiinel
duraylilaginin belirlenebilmesi icin gerekli olan kaya kiitlesi kalitesini saptamak
amacl ile degerlendirilmistir.

The Makkah Inner Ring Road Project involves the construction of four vehi-
cular tunnels and connection roads around Holy Kabe in Saudi Arabia, The tun-
nels are horse-shoe shaped in cross section double-tube, and of varying lengths.

In this paper geotechnical investigations along tunnel MIiT-2 are described.
During site investigations an emphasis is given to the assessment of rock mate-
rial and rock mass characteristics of Precabrian migmaties, quartz diorites, do-
lerites, and felsites.

Engineering geological mapping is supplemented by core drilling of boreholes,
in-situ and laboratory testing, and discontinuity surveying. The field data are then
used to evaluated rock mass quality for tunnelling stability.
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HAVZA DUZENLEMESI VE TOPRAK : SU KORUNUMU % AT

WATER BASIN ARRANGEMENT AN SOIL - WATER CONSERVATION

Sevk1 FiLiZ, EU Yerblllmlen Fakultes1 Muhendlshk Jeolojisi. Bolumu

Su iiretim alanlar1 ve havza diizenlemesi calismabarimn yurt. ekonomisindeki
yeri ve onemi bilinen bir gercektir. Gems acidan bakilinca, canhlarm kendi ara-
larindaki ve cevreleriyle olan 111sk11erm1n havza sorunlsarlmn kaynag"l o]arak kar—
simiza ciktiklar1 goriiliir, : ¥

Ulkemizde su, cevre sorunlari arasmda 6nemli bir yer tutmaktadir. Su kay-
naklarmin bolgesel degerbendmﬂmesx _ylizey ve yeraltl su kaynaklamm blrllkte ele
alinmasm gerektirir, 7 6.

Ayrintili bolgesel incelemeler, en ekonomik ve en verimli giiiiimiin segimini
kolaylastirirlar: Bolgesel: ayrintihi-caligmalara oimek olarak Ege Bolgesindeki su
iiretim alanlar1 ve havza diizenlemesinde, jeoloji, hidroloji, tartm ve ekonomi agi-
sindan isbirligi -6nerilmistir: Amlan bélgede, - 6zeldkle Yunt Dag1 yoresi, Demirci,
Gordes, Selendi gibi yeralti suyundan yoksun yerlere su saglamnas1 amaclyla go-
Ietgllige aglrhk verﬂmlsrtlr : e

Qahsmada, Su- kaynaklammzm degerlendmrﬂmem ve »‘y'urt *e-kohomisine_.olan
katlkismnda hidrojeolojinin onemli bir yer tuttugu sonucuna“vardmuagtir.:. = <. .-

It is obvious fact ‘that water production and water:basin arrangement studies
take very-important place -within the economic situation .of a country. For gene-
ral look, the relationships:between:living things. ameng: themselves.-and surreun-
dmg, become the sources of areal problems

In our country, water takes very 1mportant place AW1th1n the env1ronmenta1
problems.-For the:regional -water. resources schemes, surface and subsurface wa-
ter sources would be taken into account together. ibatelt % :

Detailed  regional -studies make easier to select -most éconemieal aad produc-
tive solutions. For the example of . detailed regional - study; the:corporation- of
geology, hydrogeology, agriculture and.economy was proposed in the-water pro-
duction areas and water basin arrangement of Aegean Region. In the mentioned
region, it was given emphasis to small damlets for the places of Yunt Dag Sur-
roundings, Demirci, Gordes, and Selendi which do not have underground water.

In the study, it was reached to the conclusion that hydrogeology takes very
important place for water resources realisation and the economic contributions
to the country.
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CINE ASMASIFINDE (MENDERES MASIFI) IKI FELDSPAT VE .. . .
GRANAT JEOTERMOMETRELERININ DENESTIRILMESI

CORRELATION OF THE TWO FELDSPAR AND GARNET
GEOTHERMOMETERS AT QINE SUBMASSIF (MENDER ES "MASSIVF)

Nejat KUN, E. U. Yerbilimleri Fakultes1, Izmlr.
Ozcan DORA, E. U. Yerbilimleri Fakiiltesi, Izmir.

Menderes Masifi D—B uzammli grabenlerle asmasiflere boliinmiistiir. Biiyiik
Menderes Grabeninin giineyinde kalan Cine Asmasifi alttan iiste dogru; gozlii gnays,
lIeptit, sist ve mermer kaya topluluklarindan yapihidir. Bu istifi yer yer granodiyo-
ritik ve gabroitik kiiciik sokulum stoklar: kesmektedir. Asmasifin bolgesel meta-
morfizmasini belirleyecek ayirtac minerallere ancak leptit ve sistlerde rastlanir.
Buna karsin, dzellikle gozlii gnays ve gnayslar ayirtac minerallerden yoksundurlar.
Bu nedenle de gozlii gynays ve gnayslarin metamorfizma derecesinin saptanmasinda
giicliiklerle karsilasilir.

Gerek gozlii gnays ve gnayslarda gerekse bunlar iistleyen leptitlerde ortak
olarak iki feldspat cifti ve granatlar gozlenir. Bu her iki mineralin kimyasal bile-
siminden ve birim hiicre beyutlarindan yararlanarak icinde bulunduklari kava
toplulugunun boélgesel metamorfizma kosullarini (P, T) saptamak olanaklidir. Ci- -
ne Asmasifinde once granatlarin kimyasal bilesiminden gidilerek Fe-Mn-Mg divag-
ramindan 6,5 kb Iik bir basmc ve 560 == 50°C lik olusum sicaklign saptanmistir..

Sonra bu basing degerinden yararlanarak iki feldspat cifti icin gelistirilmis
esitliklerden olusum sicakligi hesaplanmistir. Feldspat ciftlerinden elde edilen olu-
sum sicakligi, granat jeotermometresinin verdigi degerlerle uyusma saglamakta-
dir. Boylece metamorfizma kosullari, belirtec minerallerin yoksunlugu nedeniyle,
stirekli tartisma konusu olan Menderes Masifi gozlii gnays ve gnayslar icin cok
pratik olan iki feldspat jeotermometresinin kullanilabilecegi ortaya ‘cikmaktadir.

Menderes Massif is divided into submassifs by grabens having an extention of
E-W. Cine submassif which is located at the south of the Grate Menderes-Graben
contains the augen gneisses, gneisses, leptites, schists and marbles rock assosiati-
ons from bottom to top. This squence is partly crossed by small granodioritic
and gabbroic stocks. The characteristic minerals which indicate the degree of
the regional metamorphism of submassif can be found in only leptits and schists.
In spite of this, gneisses and augen gneisses do not coatain any characteristic
minerals. For this reason, it is quite hard to obtain the degree of metamorphlsm
of augengneisses and gneisses.

Both in the augen gneisses and gaeisses, and in the leptltes which are top of
the gneisses, can be observed that, they have common feldspar pairs and garnet
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minerals. It is possible to obtain the regional metamorphism conditions (P,T) of
the rock associations, using the chemical compositions and unit cell parameters
of these two mineral groups. First, using the chemical compositions of the gar-
nets from the Cine submassif; 6,5 kb pressure and 560 I 50°C formation tem-
perature were estimated from the FedlMn-Mg trianglediagram. This estimated
pressure value, then were used for obtaining the formation temperature by the
equations which were developed for two feldspar pairs, Formation temperatures
which were obtained from the feldspar pairs and from the garnet geothermome-
ter are very appropriate. Thus, for the metamorphic conditions of the augen
gneisses of Menderes Massif which previously caused the arguments, because of
lack of characteristic minerals in the system, a very practical method which is
two feldspar geothermometer was brought to use.



SIMAV DAGINDAKI (Menderes Masifi Kuzeyi) ORTA VE YUKSEK -
DERECELI METAMORFIiZMANIN OZELLIKLERI

CHARACTERISTICS OF MEDIUM AND HIGH GRADE >
METAMORPHISM IN SIMAV DAGI (NORTHERN MENDERES
MASSIVE)

Onder OZTUNALL, i. U. Yerbilimleri Fakiiltesi
Nesat KONAK, MTaA Enstitiisii

inceleme alamimin temekini migmatit, gnays ve iiste dogru orta-yiiksek dere-
celi sistler (Kalkan formasyonu) olusturmaktadir. Migmatitler Mehnert (1968)’e

eve

gore, genellikle metateksit ve yersel olarak diyateksit ozelligini yansitirlar,

Diyateksitlerde ergimenin daha ileri asmaya ulagmasi nedeniyle, ergiyen ve
ergimiyen kisimlarin ayirdedilmesi zorlasmakta, kaya daha homojen bir yapi ka-
zanmakta ve nebulitik silirik, tiirbiilent tip yapilar egemen olmaktadir. Metatek-
sit gurubuna giren migmatitlerde ise ergimis ve ergimemis kisimlar kolayca ayirt-
edilmekte, paleosom ve neosomlarm kaya icindeki konumlarma gore agmatik dik-
tiyonitik, pitigmatik, banth, kivrimh ve gozlii yapilar sunmaktadirlar. Migmatit-
ler iiste dofru belirgin olmiyan bir smirla orta ve yiiksek dereceli metamorfizma
ozelligi sunan gnays ve sistlere gecerler.

Bu temel iizerinde, icinde metabazit, metaultramafitleri bulunduran ve diisiik
dereceli metamorfizma ozellikleri sunan bazik arakatkila sist ve mermerler (Si-
mav mtamorfitleri) tektonik bir dokanakla yer alirlar. Bindirme diizleminin al-
tinda kalan ve kalmligi 40-50 m. ye kadar varan zonda kataklastik etkiler olduk-
ca yogundur. Metamorfitleri Simav Daginda ve yakin cevrede Ort-Ust Triyasla
basliyan Mesozoyik yasli kayaglar acisal uyumsuzlukla ortmektedir .

Temeli olusturan metamorfitherde saptanan tip parajenezlere dayanarak dort
metmorfizma zonu ayirtlanmistir. Bu zonlar,

1. Stavrolit-Disten zonu

2. Stavrolit-Disten-Sillimanit zonu

3. Disten-K. Feldispat-Sillimanit zonu

4. K. Feldspat-Sillimanit zonu sekinde 6zetlenebilir.

Birinci metamorfizma zonu sistleri, ikinci metamorfizma zonu gnays ve sist-
leri, iiciincii metamorfizma zonu metateksitleri ve kismen gnayslari, dordiincii
metamorfizma zonu ise diyateksitleri ve kismen metateksitleri kapsamaktadir.

The basement rocks consist of migmatites, gneisses, and medium and high
grade schists (Kalkan Formation) in the investigated area. Migmatites (Mehnert,
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1968) reflects the characteristic features of metatexites in general, and occasi-
onally that of diatexites.

Partial melting in the later, being intensive, results in homogenization of the
rock so that nebulitic, schlieren and turbulent type structures are frequently de-
veloped.

Metatexites yield magmatic, ptygmatic, tanded, folded and augen structures
depending on the positions of paleosome and neosome in the rock due to easy
differentiation of the melted parts. Migmatits grade into medium and high grade
gneisses and schists, with an unconspicous boundary.

The basement is tectonically overlain by low grade metamorphics consisting
of schists and marbles including metabasic and metaultrabasic rocks. A catac- -
lastic zone, 40-50 meter thick, seperates the basemeant from the cover. The meta-
morphies are unconformably overlain by Mesozoic rocks starting with Middle-Up-
per Triassic.

Four metamorphic zones were distinguished on the basis of following para-
genesis types. ; 274

These are :

1' — fS-ta.urolilte-Di‘sthene Zone .

2 — Staurolite-Disthene-Silimanite Zone
'3‘ — DistheneK. Feldspar-Sillimanite Zone
4 — K. Feldpar-Silimanite Zone.

~ The first zone includes schists, the second gneisses and schists, the third
metatexites and partly gneisses and fourth diatexites and partly metatexites,
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MENDERES MASIFININ GUNEY KANADINDA GOZLENEN PRE-ME
TAMORFIK UYUMSUZLUK YUZEYLERI

THE PRE-METAMORPHIC SURFACES -OF UNCONFORMITY'OBSER-._
VED ON THE SOUTHERN FLANK OF THE MENDERES MASSIVE

Erol BASARIR, Ege Univ. Yer Bilimleri Fakulte51

Menderes' Masifi’ni olusturan kayaclarin hangi devirde ¢ékeldikleri, ne zaman
metamorfizmaya ugradiklar1 ve ka¢c metamorfizma asamasindan etkilendikleri bu-
giin bile tartisma konusudur Ancak, zamanlar1 tam olarak bilinmemekle birlikte,
Menderes Masifi'nin en az iki metamorfizma olaymdan etkilendigi, ‘bir -cok aras-
tiricr tarafindan kabul edilmektedir. Bu iki evre arasindaki uyumsuzluk yiizeyi,
Onceleri «cekirdek» olarak kabul edilen gnayslarla, «brtii» olarak famimlanan me-
ta-tortullar arasina konmus ve gnays-sist dokanagmdaki uywmsuzluk izlerinin ise,
dalia sonraki metamorfizmayla (migmatizasyonla) silindigi belirtilmisti.

Son zamanlarda yapilan saha calismalarinda, gerek meta-tortullar ‘gerekse
gozlit gnayslar icinde degisik cins, yapr ve kahnlikta metamerfik cakiltasi. diizey-
leri gozlenmistir. Bu meta-cakiltas: birimlerinin tektonik konumlar1 ve siireklilik-
leri tam olarak acikhifa kavusturulamamistir, Buna karsmn, meta-cakiltaslarmin
cok deglslk tiirdeki kayaclar icinde bulunmalar: ilgi- ceklcldlr ve uyumsuzluk dii-
zeyinin yeri konusuna yeni bir yaklaslml gerektirmektedr. 3

It is still argued the time during which the rocks of the Menderes Massif
deposited, when they metamorphised and how many time they were affected by
metamorphism, ‘Although the exact times of metamorphism can not be known,
many researchers accepted the idea of two stages (at least) of metamorphlsm
effected the Menderes Massif. The surface of unconformity between of these two
stages has been previously accepted as the contact between the gneisses called the
«core» and meta- sediments named the «Cover». It is also indicated that the tra-
ces of unconformity in the schist-gneiss contact have been obliterated by the furt-
her metamorphism (migmatization).

By recent field studies, some conglomerate levels of various kind, structure
and thiskness, within the metanedlmentary rocks and gneisses have been obser-
ved. The tectonic position and contmuatlon of these conglomerate units could not
be clearly explained. Since, the presence of the meta-conglomerate within the
different type of rocks, it is necessary to make a new approach about the locahty
of the surface of unconformity.
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BIGA YARIMADASI GUNEYININ JEOLOJISI ILE ILGILI GbRUsLER
(TURK—ALMAN PROJESI 1978-1980)

REMARKS ON THE GEOLOGY OF THE SOUTHERN BIGA
PENINSULA
(TURKISH—GERMAN PROJECT 1978-1980)

H. HAUDE, Bundesantalt fiir Geowissenschaften- und Rohstoffe, Hannover, F.
Almanya

Biga Yarmmadas: giineyinde yer alan kaya topluluklari asagida siralanan gu-
ruplara ayrilabilir:

— Kazdag kristaldn serileri,

— Kazdagr’mi cevreleyen metamorfik seriler ve granodiyorit,
— Foliasyonsuz seriler,

— Neojen yasta sokulumlar ve piiskiiriikler.

Kazdag kristalen serisi : Kazdag'in gnays, mermer ve amfibolitleri ile Karin-
cal ve Kuscayir yoresinin fillat ve mikasistheri yiiksek dereceli metamorfizma
izleri tasir.

Kazdag’ i cevreleyen metamorfik seriler : Kalabak serileri olarak adlanan bu
topluluk yesiltas, kusmen grafitik siyah sist, kirectas1 ve kuvarsit tabakalar: kap-
sar. Bu seri iizerinde sistlesmis Bagirkac granodiyoriti acili bir bindirme ile yer
almaktadur.

Foliasyonsuz seriler : Ust Devoniyen’e kadar yas veren sistozitesiz fosilli ta-
bakalar; Ust Permiyen-Alt Triyas yasta arkozik kumtasi ve kuvarsitler bu gurup-
ta yer alir.

Neojen yash sokulumlar ve piiskiiriikler : Neojen sirasinda granodiyoritik,
dasitik ve andezitik kayaclar sokumus ve piiskiirmiislerdir. Bunlar Tiirk-Alman
calisma gurubunun arastirma alam icinde biiyiikk bir saha kaplamaktadir. Basit-
lestirilmis prospeksiyon aramlar1 sonucu olarak jenetik acidan ydredeki Pb-Zn ya~
taklarimm olusumunun bu sokulma ve piiskiirmelerle yakin iliski oldugu sdyle-
nebilir.

The rocks of the Southern Biga Peninsula can be classified as :

—The crystalline series of the Kazdag
— The metamorphic series bordering the Kazdag, including «granodiorite»

26



— Unfoliated series
— Neogene intrusions and extrusions.

Crystalline series of the Kazdag : Gneisses, marbles and amphibolite schists
from the Kazdag and phyllites and micaschists from Karincali and Kuscayir
show the highest degree of metamorphism.

Metamorphic series bordering the Kazdag : The Kalabak series consists of
greenstone, black and partly graphitic schists, limestone - and quartzite - layers.
This series, topped by a low angle thrust plane, is overlain by the Baglrkac -gra-
nodiorite, which is schlstose

Unfoliated series : Partly fossiliferous strata without schistosity can be as
old as late Devonian, From lower Permian to late Triassic different series of ar-
kosic sandstones or quartzites have been deposited. \

Neorgene instrusives and extruives : During Neogene, granodioritic, dacitic and
andesitic rocks intruded and extruded resp. In a considerable portion of the area
the Turkisch-German prospecting group worked in. As a somewhat simplified re-
sult of prospecting it can be stated that genetically the Pb-Zn deposits of that
area are closely related to these in-and extrusions.
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P8

BAFA GOLU KUZEYBATISININ JEOLOJISI VE PETROGRAFISI
GEOLOGY AND PETROGRAPHY OF NW PART OF BAFA LAKE

thsan TASKIN, DSI Genel Midiirliiii,

Bafa Gélivniin (Aydm) kuzeybatlslm ka,psayan 150 km%’ Ink alanm 1/25 000 o1-
cekli jeolojik haritasi yapilmistir. Bolgede Menderes Masifi’ni olusturan metamor-‘
fik serl, eksiksiz olarak gozlenm1§t1r. Alttan iiste dogru; gozlii gnayslar, ince zer-
reh gnaysla.r, mlkaslstler, kahkslst merceklerl iceren kuvarslstler ve zimpara_ige-
ren mermerler kaya birimi olarak ayirtlannus dokanaklar: haritaya islenmistir.,
Gnayslardan sistlere, sistlerden de mermerlere gecisler uyumlu ve derecelenmeli-
dir. :

Anahtar .mlneral olarak . mstler 1cer1smde, blyotlt Ve . granat saptannus sist.
lerde metamorfizmanin yesil-sist faSIyesmln (Barrow Tipi) en ustune kadar cik-.
tlgl kabul edllrnlstlr Gnayslarda ise anahtar minerai bulunmamaktadur.. $1qes

Bolgede iic ayrn kivrimlanma ,tektomgm;n_ varhgi, saha gozlemlerl ve kivrum,
eksen diyagramlariyla kamitlanmistir. Kivrimlarin yonleri ve bagil yasiari su se-
kildedir. (Yaslidan gence dogru) : K60B, K—G ve DB:

Metamorfik istifin ters durdugu, gnayslarmn iistte, sistlerin altta oldugu tespit
edilmistir. Bu durum K—G uzaniml biiyiik devrik kivrimlarla aciklanmaktadir.
Calisma alanmi K—G dogrultusunda kateden Bafa Golii antiformu, biiyiikk kivri-
min bir kanadindaki dalgalanma veya ikincil bir kivrimlanmanin iiriiniidiir.

Gnayslarin K—G tektonigi etkisiyle sistlerle biriikte kivrimlanmis olmalari
ve Bafa Golii antiformunda iistte bulunmalari gnays olusumunun K—G tekto-
niginden daha yash oldugunu gosterir.

1/25.000 scale geologic map including the NW part of Bafa Lake (Aydin) is
prepared and this area covers 150 sq. kms. The metamorphic series of Menderes
Massive is copletely observed. From bottom to top: Augen gneiss, fine grained
gneiss, micaschist, quartzschist (includes calcschit lenses) and marbles (include
emery) are the main rock types, shown on the map. Passing from gneiss to schi-
sts, from schists to marbles are concordant and graded. i

In schists, biotite and garnet are the key minerals. It is agreed that the
metamorphism in schists improved to the above levels of green schist facies (Bar-
rovian Type). There is no key mineral in gneiss.

Three different types of folding tectonics are demonstrated by field studies
and the folding axis diagrams. The directions of folds (according to their relati-
ve ages, from the oldest to the youngest) are: N60 W, N—S and E—W.

It is proved that the metamorphic series are reversed, gneiss is at the top,
schists are at the bottom. This position is showed with N—S directioned recum-
bend folds. Bafa Lake anticline which is through N—S investigation area is
the secondary folding of one of the flanks of the big folding.

Gneiss and schists are folded with effect of N—S tectonics and locate at the
top of the Bafa Lake anticline and this shows that the formation of gneiss is
older than N—S tectonics.
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CORRELATION OF PRENEOGENE ROCKS OF SW — TURKEY -

AND OF SOME GREEK ISLANDS

E. THORBECKE
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