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Miocene volcanism of the Biga peninsula has occurred in two episodes occupying a very large area. It has
been effective northwest of the peninsula, Bozcaada and Gtkgeada in Lower Miocene slowing down Late Midd-
le-Miocene. Lava, tuff and ash of dacitic, rhyodacitic, andesitic, latitic and trachy-andesitic composition are ob-
served. Lava flows domes, volcanic necks, ignimbrites and lahars are characteristic elements of the Lower-
Middle Miocene volcanism. K/Ar ages of 13.6-22.3 have been obtained. The most important centre of eruption
is the Behram caldera situated in the marine area between Behram and the Midilli island.

A new episode has been effective in Upper Miocene with initial eruptions of trachyandesitic darc coloured
rocks followed by alkali olivine basalts. These crop out as dykes intruding the previous Tertiary volcanism or as
lava flows in the vicinity of Ezine, Ayvacik, Canakkale, Can and Tavsan (rabbit) islands. The radiometric da-
ting yields an age of 9m.y.

The Eocene volcanism of the region is of calcalkaline character, ascribed to a subduction zone. Upper Oligo-
cene, Lower-Middle Miocene volcanism is calcalkaline and hybride and ascribed to crustal thickening following
the Eocene collision between the Anatolids and Pontides. Tae alkaline voicanism of Upper Miocene has presu-
mably originated from the mantle.

In the presentation, the regional distribution, geochemical features and origins of the volcanics of each episo-
de will be discussed.
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NARMAN - GAZILER BOLGESININ TERSIYER'DEKI
VOLKANO - TEKTONIK EVRIMI

TERTIARY VOLCANO - TECTONIC EVOLUTION OF
THE NARMAN - GAZILER REGION

M. Salih BAYRAKTUTAN Deprem Aragtirma Merkezi Atatiirk Univ., ERZURUM

OZ: Inceleme alani, Horasan ve Oltu havzalan arasinda yaklagik KD-GB uzaniml: bir volkano - tektonik yiik-
seltidir. Kars ve Kargapazan platolarini baglayan bolgede aralarinda tektonik dokanaklar geligmig dort litostra-
tigrafi birimi tanimlanmigtir. Tersiyer 6ncesi en yagh birim olarak Dogu Anadolu-Giiney Kafkasya- KB Iran
ofiyolitli karigimlari ile ayn1 litofasiyes dzelliklere sahip Geg Kretase yagh Dafgir ve Cimli ofiyolitleri kuzey
ve giineydogu'da iki 6nemli yiizeylemedir. Bu birim igerdikleri metamorfitler ve denizel karbonathi sedimentler-
le birlikte, giineye diger geng birimler iizerine bindirmigtir. Bu ¢alismada Tersiyer birimlerin litoloji ve yapisal
ozellikleri belirlenmis ve 6nemli volkano tektonik evreler yaglanmigtir.

Ust Eosen Volkanitleri, Kalk-alkali, alkali ve sogonitik andezit, trakit, latit, andezit bazalt, fonolit lav ve pi-
roklastiklerden olugmaktadir. Kuzey Neotetisin kapanmasiyla olugan ada yay: volkanizmasini temsil etmekte-
dir (42- 36my).

Oligosen Istif (Eski Narman Havzast) Eosen volkanitleri tizerine agisal uyumsuzlukla cokelmistir. Evaporit-
ler denizel ve golsel kinntil sedimentler, lav (23 my ) ve ignimbritlerden olugan aralarinda uyumlu dort for-
masyon belirlenmistir. Kalk- alkalin nitelikte andezit ve trakitlerin egemen oldugu volkanizma Oligosen- Miyo-
sen gecisinde etkin olmus, ¢okelim Alt Miyosende devam etmistir. Alt- Orta Miyosen'de uzun tektonik evre ve
sonugta stratigrafik bogluk meydana gelmigtir.

Geg Miyosen -Kuvaterner Volkanik Karmagif1 bolgenin orta ve dogu kesiminde uyumsuzlukla yerlesmig-
tir. Carpigma-sonrasi volkanizma iiriinii ii¢ birim belirlendi:

a) Geg Miyosen volkanitleri (6,7 my ) kalk- alkali nitelikte, homlblend andezit, traki - bazalt, andezit- bazalt
ve lav piroklastiklerinden b) Pliyosen volkanitleri (5,6my) kalk-alkali ve alkali nitelikteki andezit- bazalt, bazalt
(liparit, mujearit )lardan ve c) Pliyo- Kuvaterner Volkanitler (3,8 my ) alkali nitelikte ojit bazalt, olivin bazalt,
obsidiyen- perlit akintilarindan olugmaktadir.

Carpigma- 6ncesi tektoniginden miras kalan baglica 6geler KD-GB uzanumli kivrimlar ve Ofiyolitli Ka-
rigim'mn giiney kenarlan boyunca derin biiyiik agil bolgesel boyutta bindirmelerdir. Onemli tektonik evreler Eo-
sen sonu Oligosen sonu, erken Alt Miyosen, erken Ust Miyosen, Miyosen sonu, Geg Pliyosen ve Pliyosen so-
nunda birimlerde yapisal bozukluklara neden olmugtur. Ust Miyosen baslarindaki carpigma ile kiigiik agily
bindirmeler (D-B) sol yanal (KD- GB) ve sag yanal (KB -GD) verev atimli faylar, normal faylar ve acilma cat-
laklar1 (K-G ve KKD-GGB) geligmistir. Rb/Sr, K/Ar ve fission track yontemleriyle belirlenmig volkanik evre-
ler belli tektonik etkinlik donemlerini karsilamaktadir. Geg Miyosen- Kuaterner volkanizmasi ile gerilme kirik-
lar1 ve bindirme yiizeyleri arsinda siki iligki gozlenmistir. Volkanizma bu geng tektonik hatlari kullanarak

yiizeye ¢ikmig, dayk ve dom- bigimli yapilar olugmusgtur.

ABSTRACT: The investigated area lying in between Horasan and Oltu basins is NE-SW striking volcano
tectonic uplift which combines Kars and Kargapazar plateaux . Tectonically interrelated four major lithostratig-
raphic units are recognized in the region. Late Cretaceous Daggir and Cimli Ophiolites outcropping to the north
and southeast of the region represent the oldest unit wich has the same lithofacies characteristics with East Ana-
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tolia- Lesser Causasus -NW Iran ophiolite Melanges. This unit together with metamorphics and marine carbona-
te sedimentary deposits are thrusted on the younger units to the south. In this study, lithological and structural
features of Tertiary units are defined and the main volcano- tectonic episodes are dated.

Upper Eocene Volcanics display calc -alkaline- alkaline and shoshonitic affinities and includes andesite,
trachyte, latite, andesitic basalt, phonolite lava and pyroclastic flows, representing the island-arc volcanism (42-
36ma) formed by the closure of Northern Neothetys. 4

Oligocene sequence (Old Narman Basin) deposited over Eocene Volcanics by angular unconformity. The
whole sequence consisting of evaporites marine and lacutrine clastic sediments, lava (23ma) and ignimbirite
flows are seperated into four conformably deposited units. Calc- alkaline volcanism which produced predomi-
nantly andesitic and trachytic lavas ,was active during Oligocene- Miocene boundary and deposition continued
partly in Lower Miocene. Long tectonic and erosional processes have affected the whole region during Lower-
Middle Miocene which is represented by stratigraphic gap.

Late Miocene-Quaternary volcanic Complex emplaced unconformably over older units in the central and eas-
tern part of the region. Three units are recognized as products of post-collisional volcanism, a) Calc-alkaline La-
te Miocene volcanics (6,7ma) formed by hornblend andesite, trachy-basalt, andesitic basalt lava and pyroclastic
flows, b) Calc-alkaline and alkaline Pliocene volcanics (5,6ma ) include andesitic- basalt, basalt (liparite, mugea-
rite) flows,.. ¢) Alkaline Plio-Quaternary volcanics (3,8 m.a) are represented by augite basalt, olivine basalt and
obsidian perlite flows.

NE-SW striking folds in Lower Tertiary formations and high- angle deep regional thrusts along the southern
margins of the Ophiolite Melange outcrops ar¢ the principal structural elements inherited from pre- collision tec-
tonic regime. Seven major tectonic events took place at the end of Eocene and Oligocene, early Lower Miocene,
early Upper Miocene, end of Miocene, Late Pliocene and end of Pliocene, resulted structural deformations in
pre-existing units. E-W striking low angle thrusts, left- lateral (NE-SW) and right lateral (NW -SE) oblique-slip
faults, normal faults and tensional fractures (N-S, NNE-SSW) are developed as neotectonic elements by early
Upper Miocene continental collision. Volcanis episodes dated by Rb/Sr,K/Ar and fission-track techniques, cor-
respond to distinct tectonic events. A very close relation is observed between Late Miocene-Quaternary volca-
nism, tensional fractures and thrust zones through which lava is raised up to the surface and formed sheet, dike

and dome shaped structures.
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TENDUREK (DOGU ANADOLU) JEOTERMAL ALANININ (DIYADIN,
ZILAN, CALDIRAN) VOLKANOLOJISI VE JEOTERMAL ENERJI
OLANAKLARI

VOLCANOLOGY AND GEOTHERMAL ENERGY POSSIBILITIES OF THE TEN-
DUREK AREA (DIYADIN, ZILAN, CALDIRAN) ,EASTERN ANATOLIA (TURKEY)

Erdogan OLMEZ MTA Enerji Dai., ANKARA
Tuncay ERCAN MTA Jeoloji Etiid Dai., ANKARA
Talat YILDIRIM MTA Enerji Dai., ANKARA

OZ: Tiirkiye' deki volkanik jeotermal sistemlere 6rnek olan Tendiirek ve yoresinde jeotermal ¢aligma yapilmig-
tir; caligma yeri Van Go6lii'niin KD' sunda bulunur

Bu c¢aligmanin amaci bir jeotermal model kurmaktir.

Sahada birimler olusum sirasina gore: Mostra vermeyen Bitlis Masifi (Paleozoyik) ne ait metamorfik, ofi-
yolit ile bunlar1 agisal uyumsuzlukla 6rten Neojen ve Kuvaternerce temsil edilir.

Yoredeki sicak su bogalimlar faylara bagli olarak gelismektedir.

Tendiirek' deki volkanik aktivite 700.000 yil 6nce baglamugtir, bunu takip eden krater ¢6kmesinden sonra
aktivite birkagyiizbin yil siirmiistiir. Iki krateri olan yanardag ve yoresinde potasyumca zengin alkali tip volka-
nik {iriinler pulunur. Tendiirek' deki kiigiik krater, bir gol ve bu gol i¢inde yaygin jeotermal belirtecler kapsar.

Karbon izotopik oram (13C/12C), ile Helyum izotopik (3He/4He) oranmna gére Tendiirek volkanizmasindan
¢ikan gazlar manto kdkenli olup, sistem garpigma sonras: volkanizmas ile iligkilidir.

Tendiirek jeotermal alani, sicaksu kaynaklari (40°C-80°C), fumerolller, buharla 1sitilmig su, buhar ¢ikaran
zeminler , sicak zemin, gaz ¢ikiglari ve traverten tepecikleri ile aktif bir sistemin belirtecidir.

Kimyasal maddelerin nispi oranlarina gére hazirlanmig graflara gore alandaki sicak akiskan; bikarbonatca
zengin, notr, alkali kloritli sudur,

Sonuglar:

- Temel kayaglar1 (gist, mermer, ofiyolit) rezervuar , bunu orten geng birimler (tiif kil marn) ortii niteliklidir,

- Bolgede yapilan K/Ar yaglandirmasina gore hidrotermal sistenin yas: 700.000 yildan gengtir,

-Kimyasal ve izotopik verilere gore hidrotermal konveksiyon sistemini olugturan 1sifici, volkanik orijinlidir,

- Tendiirek sahasinda belli bir yol kat ederek faylarla yiizeylenenen akigkan, bu arada farkls litolojilerde yol
alig1 srrasinda farkli oranda soguksu ile karigmaktadir,

- Yapilacak bir sondajda ¢abucak ve yiiksek kire¢lenme beklenmektedir,

- Jeotermometrelere gore tahmini hazne kaya sicakliklann 80°C-120° arasidur,

- Kimyasal veriler Tendiirek krateri akigkani hari¢ tiim akiskanlarin ayni 1s1 kaynagindan (aym orijinli) ol-

dugunu gostermektedir,
- Jeotermal sahadan gikarilacak akigkan sera, turistik amaglar ve kent isitmaciliginda kullanilabilecektir.

ABSTRACT: A Geothermal survey was conducted in Tendiirek and it's environs, which is a moderate terrain
for volcanic hosted systems in Turkey, is located in Eartern Anotolia, NE of Lake Van.
The objective of this study is to elucidate the geothermal model.
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Geologic succession of the field in forming order is unexposed Bitlis Massive (Paleozoic) metamorphics and
ophiolite. These rocks are overlied unconformably by Neogene and Quaternary covers.

The hot-water upflow in the area is strongly fault-controlled.

Volcaniz activity resumed 700.000 years ago in Tendiirek, after post-crater collapse volcanism continued for

several hundred thousand years.
K-Rich alkaline type products are found in/round volcano which has two vents, little one has a lake with ge-

othermal manifestations in it.

On the basis of the carbon isotopic ratio (13C/12C) and Helium isotopic ratios (3He/4He) amount of emitted
gases are originated from mantle nearby and system has post-collision volcanism.

Tendiirek Geothermal area has an active hydrothermal systems with hot springs (40°C-80°C), fumeroles, ste-
am heated waters, steaming grounds, hot grounds, condensable degassing, travertine fills.

In terms of relative chemical content, hot-water classified as HCO;-rich, diluted neutral alkali chlorite water.

Conclusions:

- The aquifer exploited is the basement rocks, overlying units act as cap to the system,

- K/Ar dating indicate that the hydrothermal system is younger than 700.000 years,

- According to the chemical and isotopic evidences; the heat source the driving the hydrothermal convestion
system has volcanic origin,

- In the Tendiirek area hot-waters which have flowed same distance from upflow zones in the various aqui-
fers, are variably diluted by groundwater,

- On the occation of a drill, rapid and huge scalling is being expected,

- Geothermometer-temperatures estimate for the source reservoir, for the system range from 80°C to 125°C,

- Chemical constituents suggest common heat source (expecet Tendiirek crater Hot-water),

- Geothermal fluid exploited from the geothermal field can be used in the heating of green houses in touristic

and healt buildings.
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iC ANADOLU GUNEYINDEKI TERSIYER-KUVATERNER
VOLKANIZMASI

TERTIARY-QUATERNARY VOLCANISM IN SOUTHERN INNER ANATOLIA

Umit ULU MTA Genel Miidiirligi, ANKARA
Hiiseyin OCAL MTA Genel Miidiirliigi, ANKARA
A. Kadir BULDUK MTA Genel Miidiirliigii, ANKARA
Mustafa KARAKAS MTA Genel Miidiirligii, ANKARA
Ali ARBAS MTA Genel Miidiirliigii, ANKARA
Levent SACLI MTA Genel Miidiirliigii, ANKARA
M. Adil TASKIRAN MTA Genel Miidiirliigii, ANKARA
Erkan EKMEKCI MTA Genel Miidiirliigii, ANKARA
Mustafa ADIR MTA Genel Miidiirliigii, ANKARA
Sinasi SOZERI . MTA Genel Miidiirliigii, ANKARA
Mustafa KARABIYIKOGLU MTA Genel Miidiirliigii, ANKARA

0OZ: I¢ Anadolu'nun giiney kesiminde yaygin olarak bulunan Geg Senozoyik yash volkanizma, petrografik ve
jeokimyasal bulgular kapsaminda irdelenmig ve yorumlanmustir. Bu volkanizma yo6rede, NE-SW ve NW-SE gi-
digli volkanitlerin yamsira diizgiin bir dagilim diizeni gostermeyen volkanitler ile de karakterize edilmektedir.
Orta Miyosen'den baglayarak Kuvaterner sonlarina degin etkin olan bu volkanizma golsel ve aluviyal ¢okeller
ile birlikte bulunur ve cografik konumlarina gore dort grup altinda ele almabilir: 1) Erenlerdag-Alacadag Volka-
nitleri, 2) Karadag Volkanitleri, 3) Karacadag-Hasandag1 Volkanitleri, 4) Dafilmig Diger Volkanitler. Bunlar,
cografik farkliliga ragmen hemen hemen aym tiir volkanizma dzellikleri gosterirler ve petrografik olarak pirok-
sen andezit, hyaloandezit, kuvars andezit, dasit, bazalt, tiif, iifit ve ignimbirit ile karakterize edilmektedir. Bu
volkanitler, petrokimyasal 6zellikleri bakimindan ise genelde subalkalen (toleyitik ve kalkalkalen) ve yer yer de
hafif alkalen niteliktedir. Bunlarin, Afrika levhasi ile Anadolu levhacii arasinda meydana gelen ¢arpigma zo-
nunda kabuk kalinlagmasina bagh olarak litosfer incelmesinin olugturdufu genlesme kuvvetlerinin etkisiyle,
basing bogalimi ve s1g mantoda gerceklesen kismi ergimelerin meydana gelmesi sonucu olustugu diigiiniilmek-

tedir.

ABSTRACT: Late Cenozoic volcanism that covers rather large areas in southern section of The Inner Anatolia
has been studied and interpreted in terms of petrographic and geochemical studies. The volcanic activities in the
area lie along NE-SW and NW-SE trends; some are also distributed randomly. This volcanism, the activity of
which continued from Middle Miocene till Late Quaternary, is intercaleted with lacustrine and alluvial deposits
in places, and may be grouped under four headings in terms of their geographical settings: 1) Erenlerdag-
Alacadag Volcanics, 2) Karadag Volcanics, 3) Karacadag-Hasandag Volcanics, and 4) Randomly distributed
Volcanics. Despite to their different geographical settings these volcanics are associated with the same volca-
nism and are petrographically characterised with pyroxenite andesite, hyalo andesite, quarts andesite, dacite, ba-
salt, tuff, tuffite and ignimbirite. In terms of their petrochemical composition, these volcanics are generally su-
balkaline in character (theoleiitic and calc-alkaline) and are partly mildly alkaline. It is considered that the
volcanism in the area have originated from partial melting of a shallow mantle and a pressure release in the colli-
sional zone, resulting from tensional forces associated with lithospheric thinning and crustal thickening related to
the collision of the African and micro-Anatolian plates.
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JEOTERMAL ENERJi OTURUMU

POROZ BIiR ORTAMDA TEK VE IKIFAZLI ISI TRANSFERININ
FINITE-DIFFERENCE TEKNIGI ILE MODELLENMESI VE
UYGULAMA ORNEKLERI

FINITE - DIFFERENCE MODEL OF TWO DIMENTIONAL, SINGLE AND TWO-PHASE
HEAT TRANSPORT IN A POROUS MEDIUM AND SOME APPLICATION EXAMPLES

Zeynel A. DEMIREL MTA Genel Miidiirliigii, Enerji Dairesi, ANKARA

OZ: Jeotermal kaynagin potansiyelini belirleyebilmek igin, ¢ok sayida saha verilerinin toplanmasi gerekir. Jeo-
termal rezervuar ile ilgilenen jeoloji mithendisinin tiim bu veriler ile kuyu testlerinden alinan bilgileri birlegtire-
rek, jeotermal alamin giivenilebilir bir modelini ortaya koyabilmesi gereklidir. Sahanin giivenilebilir bir modeli
ortaya konulduktan sonra, bu model matematiksel teknikler kullanlarak denenmelidir. Bu deneme alanin dogal
kogullarda modellenmesi ile baganlir.

Igletme modelleri agagida siralanan 6nemli rezervuar yonetimi sorularina cevap verebilmelidir.

- Alann iiretim kapasitesi miktar nedir?

- Uretim kuyular: arasindaki uzaklik ne olmalidir?

- Kuyularda iiretim diigiigii hangi siirede olacaktir ve hangi sayida yeni iiretim kuyusu agilmalidir?

- Reenjeksiyon rezervuar performansini nasil etkileyecektir?

- Enjeksiyon kuyular nerede agilmali ve nasil techiz edilmelidir?

Cesitli modelleme teknikleri mevcut olmasina ragmen, bunlarm iginde en uygunu sagilmig parametreler
(distributed parametreler) teknigidir.

Japonya'da, Kyushu Universitesinde, ABD'de, Faust tarafindan gelistirilmig olan, GEOTHER adinda nume-
rik bir simulator kullanilarak gesitli deneyler yapilmugtr,

Bu deneyler i¢in baslangicta su doygun bir jeotermal rezervuarn iiretim sirasmda davraniglarim gosterebil-
mek iizere dort farkli conceptual model dizayn edilmigtir. Bu modellerin bir kism1 sadece iiretim kuyulan ile,
bazilan da iretim ve reenjeksiyon kuyular: birlikte ¢aligirken denenmistir.

Bu sunumda, finite difference teknigi ile rezervuar modellemesinin teorisi dzetlenecek ve alti farkls Ornegin

sonuglan tartigilacaktir.

ABSTRACT: In order to assess the power potential of geothermal resources, large amount of field data must be
collected. The geological engineer, who is interested for reservoir, must be able to integrate these data and well
test data into a plausible conceptual model of the field. When a plausible conceptual model is aviable, it should
be tested using mathematical techniques, that is, by modelling the field in the natural state.

Exploitation modelling should attempt to answer important reservoir management questions, such as;

- What is the generating capacity?

- What production well spacing should be used?

- How fast will the wells decline and how many make-up wells will be needed?

- How will injektion affect reservoir performance?

- Where should the injection wells be located and complated?

Distributed parameter models are the most useful reservoir evaluation tools.

For the reservoir simulation during the experience in Kyushu University in Japan is used a numerical simula-
tor (GEOTHER) developed by Faust in USA.

Four different conceptual models were designed to demonstrate the behavior of an initiallyhot-water domina-
ted geothermal reservoir. Some of conceptual models were tested with production and reinjection wells together.

This proclamation summarizes the theoretical prencipies of finite difference technique and the conclutions of

the 6 different application examples.
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JEOTERMAL UYGULAMALARDA DUNYADA VE TURKIYEDE
SON DURUM

THE LATEST INFORMATION ABOUT GOTHERMAL APPLICATIONS IN THE
WORLD AND IN TURKEY

Orhan MERTOGLU ORME Jeotermal A.S. ANKARA
Murat MERTOGLU ORME Jeotermal A.S. ANKARA
Nilgiin BASARIR ORME Jeotermal A.S. ANKARA

OZ: Jeotermal enerji, yerkabugunun gesitli derinliklerinde birikmig 1smin olugturdugu, sicakliklan siirekli ola-
rak bolgesel atmosferik ortalama sicakliginun iizerinde olan ve gevresindeki normal yeralt ve yeriistii sularma
gore daha fazla erimig mineral, gesitli tuzlar ve gazlar igerebilen sicaksu ve buhar olarak tanimlanabilir. Ayrica
herhangi bir akigkan icermemesine ragmen bazi teknik yontemlerle 1sisindan  yararlamlan, yerin derinliklerin-
deki "Sicak Kuru Kayalar" da jeotermal enerji kaynag olarak nitelendirilmektedir.

Diigiik ve orta sicaklikli sahalar bugiinkii teknolojik ve ekonomik kogullar altinda basta 1sitmacilik olmak
{izere (Sera, bina, zirai kullamimlar), endiistride (yiyecek kurutulmasi, kerestecilik, kagit ve dokuma sanayiinde,
dericilikte, sogutma tesislerinde), kimyasal madde iiretiminde (Borik asit, amonyum bikarbonat, agwr su, akig-
kandaki CO, den kurubuz eldesinde) kullanilmaktadir.

Diinya'da su anda 6275,3 MWt kapasite ile jeotermal elektrik iiretimi yapilmaktadir. (ABD, Filipinler, Mek-
sika, Italya, Yeni Zelanda, Japonya, Endonezya, El Salvador, Nikaragua, Izlanda, Kenya, Cin, Tiirkiye, B.D.T.,
Fransa, Portekiz, Yunanistan ve Tayvan). Diinyada elektrik iiretimi digindaki jeotermal deZerlendirmeler ise

13044 MWt'1 bulmaktadir.
Ulkemizde jeotermal enerji elektrik iiretimi, 1sitmacilik, CO, tiretimi ve saglik turizmi amagh olarak kulla-

nilmaktadir.
Tiirkiye'de yapilan en son uygulamalar gézoniine alindifinda ise Tiirkiye'de igletmeye alinmig merkezi 1sit-

ma sisternleri ve termal tesis 1sitmalarinin 140 MW, ingaat halinde olan sistemler 90,4 MW, fizibilite ¢aligma-
lar1 tamamlanmug olan projeler 635,56 MWt ve mevcut kaynak ve kuyularin kapasitesi (atim sicakligi 35 °C ka-
bul edilmigtir) 1420 MWt'dir. Sonug olarak, bu degerler Tiirkiye'nin gériilebilir mevcut kapasitesini 2286 MWt
yapmaktadir.

Elektrik enerjisi olarak Kizildere'de 20 MWe kurulu giice sahip santralden iiretilen elektrigin tamami tiiketil-
mektedir.

Isitma amagh olarak kullanilan jeotermal kaynak alanlarinda kurulmug olan merkezi 1s1tma sistemlerinin
toplam kapasitesi 20.000 konut egdegeri olmaktadir ve 120.000 konut egdegeri 1sitma projelendirilmigtir.

Jeotermal 1sitma sistemlerimizden birkag Ornek verecek olur isek;

Goénen (16,20 MWi) 1400 konut esdegeri 1s1tma, 2000 m? sera ve 60 adet tabakhane proses sicak suyu;
Balcova (17,80 MW¢) termal tesisleri ve Dokuz Eyliil Universitesi Kampiis 1sitmas; Simav (66 MWt) 3500/
6500 konut 1s1fma ve sicak su sistemi; Simav-Eynal (2,20 MWt) termal tesis, kaplica, otel ve sera jeotermal 1sit-
ma sistemleridir

Bugiinkii teknolojiyle 35 °C'nin iizerindeki (1s1 pompast hari¢) jeotermal akigkanlar ile 1s1tma yapilmakta-
dir.

Buna 6mek olarak Haymana'da 2 adet caminin 43 °C jeotermal akiskanla 1sitilmasi Rize-Ayder'de deniz se-
viyesinden yiiksekligi 1700 m olan kiir merkezi ve kaplica tesisinin 54 °C jeotermal akigkan ile 1sitilmasini,
Havza kaplicalarini, Afyon-Orugoglu termal resort tesislerini verebiliriz.

Gelisen jeotermal teknolojisi kendisinin igletme problemlerini artik ¢ozmiistiir. Kabuklasma ve korozyon
gibi jeotermal sorunlar: ortadan kalkmus ve jeotermal degerlendirme hiz kazanmigtir.

ABSTRACT: Geothermal energy is the heat of the earth, whereas, the hat of the geothermal fluids -we always
higher than the regional atmospheric average temperature and are containing mor dissolved solids, various salts
and gases if compared with the usual underground water.
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The low and medium enthalpy sources are utilizing in district heating, industry and in production of chemi-
cals with todays suitable technological and economical conditions. Todate, the geothermally produced electricity
in the world has reached 6275,3 MWt capacity (USA, Philipines, Mexico, Italy New Zealand, Japan, Indonesia,
El Salvador, Nicaragua, Iceland, Kenya, China, Turkey, France, Portugal, Greece, Taiwan, ex-USSR) and the ca-
pacity of the geothermal applications other than electricity production has reached 13044 MWt in the world.

In Turkey the geothermal energy is in utilization for electricity production, heating, liquid CO, production

and for balneological purposes.
According to the latest records the capacitiy of the geothermal district heating and thermal facilitiy heating

systems which are on operation is 140 MWt (20.000 dwellings equivalency), the systems in construction 90,4
MWt and the capacity of the prepared feasibilty of the existing wells and natural discharges are totally 1420
MWt (exhaust temp. is assumed to be 35 °C), whereas they make the proven total geothermal capacity of Turkey
2286 MWt.

The producted electricity in the Kizildere geothermal Plant (Installed capacity is 20 MWt) are wholly in
consumption.Some examples to our geothermal district heating siystem capacities are as follows:

Gonen (16,20 MWt), Balgova (17,80 MWt), Simav (66 MWt), Simav-Eynal (2,20 MW?t),

With todate technologies, it is possible to heat geothermally with 35 °C geothermal fluid (excluding heat
pumps) as in Haymana (Mosque heating with 43 °C geothermal fluid), Rize-Ayder (Curing center and thermal
facility heating with 54 °C geothermal fluid), Havza thermal facilities an in Afyon-Arugoglu thermal resort faci-
lities.

With the development of the geothermal technology the operational difficulties like scale deposition and cor-
rosion problems are definitely been solved and the utilization of the geothermal energy has been sepeeded up.
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BIR JEOTERMAL ALANDA TERMAL PROFILDEN YARARLANA-
RAK SICAK SUYUN DUSEY HIZININ TAHMINI

THE ESTIMATION OF VERTICAL VELOCITY OF THERMAL WATER BY USE OF
THERMAL PROFILE IN A GEOTHERMAL FIELD

Orhan DUMLU ITU Maden Fakiiltesi, Uygulamali Jeoloji Anabilim Dali, Maslak-ISTANBUL
H.Tolga YALCIN ITU Maden Fakiiltesi, Uygulamali Jeoloji Anabilim Dali, Maslak-ISTANBUL

OZ: Onemli bir dogal zenginlik olan sicak sulardan yeterince yararlanmak ve jeotermal alanlarda sicak suyun
potansiyelinin tespit edilebilmesi i¢in goriiniir bogalimlarin yaninda buharlagma gibi goriinmeyen difer bosa-
Iim]arin da incelenmesi gereklidir. Bu ¢alismada, sicak suyun diigey hizinin tahmini i¢in bir yontem ¢nerilmek-
tedir. Bu yontemde sicak suyun diigey hizi bir sicak su kuyusunda olgiilen sicakliklar ile olusturulan termal pro-
filin uygun bir diisey hiza gore elde edilen tip efrinin gakigtirilmasiyla tahmin edilir. Yontemin uygulamasi
Gonen (Balikesir), Tuzla (Canakkale), Armutlu (Bursa) ve Nesjavellir (Izlanda) jeotermal alanlarinda denenmig
ve tatminkar sonuglar elde edilmistir. Bogalim alaninin da tahmini ile sicak suyun toplam diisey bogalimi hak-

kinda fikir elde edilebilecektir.

ABSTRACT: The estimation of the invisible discharge of thermal water such as evaporation besides the visible
discharge is necessary to make enough use of thermal water that is an important natural resource and to determi-
ne the thermal water potential of a geothermal field. In this paper, a method is proposed for the estimation of ver-
tical velocity of thermal water. By using this method the vertical velocity of thermal water is estimated by matc-
hing thermal profile that drawn according to in-situ temperature measurement with type curve that drawn by
using appropriate thermal water velocity. The method was applied to Gonen (Balikesir), Tuzla (Canakkale), Ar-
mutlu (Bursa) and Nesjavellir (Iceland) geothermal fields and obtained satisfactory results. It will also be possib-
le to get an idea about the total discharge of thermal water by the estimation of discharge area.
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SICAK SU ARAMALARINDA RADON GAZININ ONEMI: HAVZA VE
CAN KAPLICA ETUTLERINDEN ORNEKLER

THE SIGNIFICANCE OF RADON GAS IN SEARCHING FOR HOT WATER:
EXAMPLES OF HAVZA AND CAN SPA INVESTIGATIONS

Zeki ERZENOGLU MTA Enerji Dairesi, ANKARA
Fuat SAROGLU MTA Enerji Dairesi, ANKARA

OZ : Bolgelerin yerel jeolojisi ve dzellikle tektonik ¢zelliklerinin iyi bilinmesi sicak su aramalarinda basarili
olabilmek i¢in gereklidir. Buna kargilik, yerlesim yerleri veya aliivyonlarla kapli alanlarda yerel jeoloji ve tek-
tonik ile ilgili verileri elde etmek oldukca giictiir. Bu gibi yorelerde zaman zaman jeofizik yontemlerin uygulan-
masindan da saglikli sonuglar alinamamaktadir.

Yerin derinliklerinden kaynaklanip kirik sistemleri aracilifiyla yiizeye ¢ikan radon, toron, civa ve karbondi-
oksit gazlan sicak su kaynaklan cevresinde artig gosterir ve Ortiilii alanlarda jeolojik yorumda kullanilabilir, Bu
gibi alanlarda gazlarin ¢ikiglan olgiiliip, dagiimlan konturlanarak yogunlagma alanlar1 ve genel uzanimlar: or-
taya ¢ikartilir, Gazlarin yogunlagma miktarlari, yogunlasma oranlari ve yogunlagmanin alanda dagilimi sicak
sularin varlifina, derinligine ve kirik sistemlerine yonelik yorumlari kolaylastirmaktadir.

Havza ve Can kaplicalari, yerlesimin yogun oldugu sehir merkezlerinde bulunmaktadir. Can kaplicasinin
yer aldif1 alan ayrica aliivyonlarla ortiiliidiir. Her iki kaplicada radon ve difer gaz ¢ikiglan olgiilerek degerlen-
dirilmigtir. Elde edilen bilgiler dogrultusunda sondaj yerleri onerilmig ve beklenen yer ve derinlikte - tektonik

modele uygun olarak sicak suya ulagilmigtir.

ABSTRACT: Sufficient information on local geological conditions and tectonic features, especially, are inevi-
tably significant for successful hot water search which sometimes is difficult in settlement areas and on areas co-
vered with alluvium. In many cases, even the application of geophysical methods cannot be helpful.

Radon, thoron, mercury and carbondioxide gases, which emerge from the depth of the earth throgh the frac-
tures are dense around the hot water springs and are useful in geological interpretation of the covered areas. In
such areas, the gas emission is measured and by evaluating this data, the most dense area and the general distri-
bution trend of the gas in mapped. The amount, rate of density and the distribution of the density of the gases in
the field are useful in the interpretations on the presence, depth and the related fracture system.

Havza and Can spas are situated in the densely settled areas and besides that, Can spa is situated on alluvi-
ums. In both regions, radon gas has been detected and evaluated. Based on this data, hot water is found at the

predicted location and depth.
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HIDROJEOLOJI OTURUMU -II-

TURGUTLU-URGANLI (MANISA) KAPLICALARI CEVRESININ
HIDROJ EOLOJIK INCELENMESI

HYDROGEOLOGIC ASPECTS OF THE TURGUTLU-URGANLI (MANISA) HOT
SPRINGS AND THEIR SURROUNDINGS

Giiltekin TARCAN D.E.U. Miihendislik Fakiiltesi, Jeoloji Miihendisligi B6liimii, Bornova-IZMIR
Sevki FILiZ D.E.U. Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii, Bornova-IZMIR

0z: Turgutlu nun yaklagik 15 km kuzeydogusunda yer alan inceleme alaninda litolojik ve hidrojeolojik
ozellikleri birbirinde farkli sekiz ayri kaya birimi ayirtlanmigtir. Bunlardan alttan iistte dogru sirastyla gistler,
mermerler, gist-fillit-mermer ardalanmasi ve dolomitik mermerler Menderes Masifine ait kayaglardir.
Izmir-Ankara Zonu'na ait ofiyolitik karmagik bu kayaglardan dolomitik mermerleri bindirme fayi ile iistler.
Cakiltasn kumtagi, kiltagi, marn ve kiregtaglarindan olugan Neojen yagh tortullar tiim birimleri uyumsuz
olarak orter. Kuvaterner yasgh aliivyon ve traverten birimleri y6renin en geng oluguklardir.,

Sicak sular meteorik kokenli olup, hizli bir yeralti ¢evrimine sahiptir. Hazne kayalart mermerler ve ortii
kayalari, Neojen yagh tortullarnin killi diizeyleridir. Toplam kaynak debileri 50-100 1/s, kaynak c¢ikig
sicakliklari 30°C-80°C arasinda defigen bu sicak sular sodyum bikarbonathidir. Hazne sicakliklari
jeotermometre uygulamalarma gore 100°C-150°C arasinda degigir ve silikat mineralleri bozunum denge
diyagramlarinda kaolinit zonunu yansitir.

Alanda saptanan sicak-soguk 48 su noktasindan bir yil boyunca her ay periyodik érnekleme yapilmig ve
aylara gore fizikokimyasal Ozelliklerinin degigimleri incelenmigtir. Ayrica yillik kimyasal analiz ortalamalar
dikkate almnarak hazirlanan hidrokimyasal fasiyes haritalarn ve yeraltisulari jeokimyasal haritalan ile sularin
siniflamasina ve kullanilma &zelliklerine de deginilmigtir.

ABSTRACT: The study area is located at about 15 km distance from Turgutlu. Menderes massif rocks; which
consist of schists, marbles, schist-phyllite-marbles intercalations and dolomitic marbles from bottom to top; form
the basement. The ophiolitic rocks, which belong to Izmir-Ankara Zone, overlie the dolomitic marbles of
Menderes Massif rocks with an upthrust fault. The Neogene aged sedlmentary rocks; which consist of
conglomerates, sandstones, claystones, marls and limestones cover all of the units discondantly. The Quaternary
alluviyum and travertine are the youngest units in the study area.

The hot waters in this area, are the meteoric origines and their circulation velocity in the ground are very fast.
The marbles are the reservoir rock of the hot waters. Since the clay levels of the Neogene sediments are also the
cap rocks of the geothermal system a heat convection trend occurs. The total spring yields vary between 50/1s -
100 1/s and their temperatures vary between 30°C - 80°C. The reservoir temperatures of these waters, which are
sodium-bicarbonate water types, vary between 100°C - 150°C according to the various geothermometer
applications. All of the waters placed on the kaolinite zone on the stability diagrams.

A total of 48 water samples, which have been selected as a plot, were obtained 12 months for the chemical
analyses. The variations of the physical and chemical characteristics of waters interpretted later in. In addition,
the hydrochemical facies maps and geochemistry maps of grounwaters, in the study area were prepared showmg

the areal distribution of water types.



47. TURKIYE JEOLOJiI KURULTAYI 1994 BILDIRi &ZLERi

ISTANBUL-TERKOS HAVZASININ HIDROJEOLOJiSI

THE HYDROGEOLOGY OF THE ISTANBUL-TERKOS BASIN
H.Murat OZLER 1.U. Miih. Fak. Jeo. Miih. Boliimii Avcilar, STANBUL

OZ: Terkos golii, Istanbul kentinin smurl sayidaki su kaynaklarmn en onemlisidir. Su ihtiyacim kargilayan
Terkos golii havzasinda depolanan suyun miktar ve kalitesi hidrojeolojik ortam kogullarina baghdir. Trakya ya-
rimadasiin kuzeydogu ucunda yer alan Terkos golii havzasinin hidrojeoloji incelemesi 619 km?2 lik bir alanda
yiiriitiilmiigtiir. Inceleme alamnm temelinde GB-KD uzaninli Paleozoyik-Mesozoyik yagh, metagranit, meta-
kinntili gist ve metagrovaklar yer alir. Bu gegirimsiz temel istifi havzay: ikiye ayiran bir bariyer iglevi goriir.
Bu temelin her iki yamacinda Eosen birimleri transgresif olarak ve temel topografyasinin kontroliinde ¢okel-
migtir. Bu istif igerisinde yer alan karstik kire¢taglan ile daha iistteki geng Miyosen akarsu ¢ékelleri havzadaki
baglica akiferlerdir. Karacakdyden Terkos goline kadar uzanan aliivyal ¢okeller, s1i§ kuyular: besleyen yiizey-
sel akiferi olugturur.

Terkos golii yagish donemlerde 619 km?2 lik alanm yiizey sellenmesini almakta, kurak donemlerde ise Ist-
rancaderesi ile beslenmektedir.Inceleme alanindaki en 6nemli akarsu olan Istranca deresi'nin yillik ortalama de-
bisi 2,0 m3/s, Terkos goliiniin yillik ortalama debisi ise 5.5 m3/s dir. Terkos goliinde ve havzanin genelinde sular
C2S1  smfi, kalsiyum-magnezyum ve karbonat bikarbonatl: sulardir. Ormankoy'de aliivyonda agilan sig kuyu
sularimiin C4S51 ve C3S1 smifinda ve EC=3000 umho. cm oldugu tesbit edilmigtir. Bunun sebebi, Miyosen ve
Pliyosen birimleri igerisinde turba diizeyleri, jips ¢akillan ve bolgedeki celtik ekimi yapilirken kullanilan tarim-

sal giibrelerdir. .

ABSTRACT: The Terkos basin is located at the northeastern part of Trace of Turkey, carried out of hydrogeolo-
gical point of view. The Basin is one of the most important water resources for Istanbul city. The Paleozoic or
Mesozoic basement of study area mostly metagranite, metaklastic, schist, marble and graywacke are approxim-
tely general trend of the basement SW-NE. The basin is divided by the impermeable rocks. The carbonate sequ-
ence of Eocene covers the paleotopography of the basement transgressively. At the Terkos basin, these aquifer
units are the reef limestone of Eocene and also clastics of the Miocene subseequently. At the bottom of the Ka-
racakdy and Ormanh valleys are covered by young alliivial clastics. They are also evaluated by shallow wells.
The total drainage area of the Terkos lake is 619 km2. The most part of the catchment area is controlled by
the impermeable rocks of the Tertiary from surface and subsurface runoff. The recharge of the basin is only by
the Istranca creek in the dry period. The average flow of Istranca creek is 2.0 m3/s and the recharge of the lake
is also 5.5 m3 /s According to the chemical analysis of the water taken from by the lake spring and some wells
are classified to C2S1. Exceptionally, the water of the shallow wells at Ormanli alluviums are C4S1 and C3S1
in which electical conductivity is more then 3000 tmho cm. Probably, the cause of the turba and gypsum effects
come from Miocene and Pliocene sequences are high EC and dence salt concentration . Possibly some residual

effects might be come from agriculture.
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KADIFEKALE (IZMIiR) CEVRESINDE HIDROJEOLOJIK
DENGE BOZUKLUKLARI

DISTURBANCE OF THE HYDROGEOLOGIC BALANCE IN KADIFEKALE (IZMIR)

Sevki FILIZ DEU Miih.Fak.Jeo.Miih.Bl. Bornova IZMIR
Giiltekin TARCAN D.E.U. Miih.Fak.Jeo.Miih.Bl. Bornova IZMIR

0OZz: izmir 11 merkezinde bulunan Kadifekale ve gevresinde yapilan bu c¢aliymada yagig, yiizey akig ve
yeraltina sizig baglantilariyla dogal ve yapay beslenmelerin ortaya cikarilmasi, yeraltisuyu hidrodinamiginin
aydinlatilmasi amaglanmigtir. Su noktalannm haritalanmasi, sularin periyodik analizlerle fizikokimyasal
parametrelerinin aragtirilmasi debi ve su seviye Glgiimleri ve izleyici deneyleri sonucunda garpik kentlesmeden
kaynaklanan hidrojeolojik denge bozukluklar saptanmigtir.

Gegirimsiz kabul edilebilecek killi-marnli Neojen yagh tortullarin iizerinde yeralan tiif, aglomera ve
andezitik lavlardan olugan Kadifekale volkanitleri heterojen, anizotrop ve gegirgen olup, hizli yeraltisuyu
cevrimine sahiptir. Bu gegirgenlik ve hizli yeraltisuyu cevrimi nedeniyle kirlenebilirlilifi yikksek olan
yeraltisulart yagiglardan, gehir gebeke suyu kagaklarindan ve fosseptik gukurlarindan sizan sulardan hizla
etkilenmektedir.

Yoredeki dogal su kaynaklannin kurak ve yagish donemdeki kimyasal analizleri birlikte yorumlandiginda,
etkin yagiga bagh olarak sistemden yagmur suyu yerine, diizenli kanalizasyon sisteminin olmamasi nedeniyle
atik sularin, fosseptiklerin ve gebeke kagaklarinin bilegimi olan bir suyun ¢iktif1 ortaya konmustur.

ABSTRACT: The study area is located in the center of Izmir. In this area, rain surface flow and infiltration
relations were investigated as part of the hydrogeological studies carried out. For this purpose, chemical analysis
of springs and groundwater were made, ground water levels were measured in the boreholes, natural and
artificial tracer were used and groundwater seepage points - cre regulary controlled. As a result of this an

artificial disturbance of the hydrogeologic balance determin#.* in this area.
Kadifekale volcanics, which consist of tuff aglomerate -+ | .undesite lawa, overlie the basement rocks, which
are the clays and marls of the Neogene sedime: i+, :ficse voleanics are heterogeneus, anisotropic and highly

permeable and they have a fast flowing ground-water flow regime.
These groundwaters are the highly vulnerable characters because of the high permeability and the fast

hydrogeologic cycle. The physical and chemical anaysis of waters in dry and rainy seasons and bacteriological
analysis of the natural spring waters have proved this phenomenan.
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PLIYOSEN KUVARS KUMU YATAGINDA (AKALAN -ISTANBUL)
ASIDIK YERALTISUYU HAREKETINE BAGLI YERINDE

YIKANMA OLGUSU

IN SITU LEACHING OF PLIOCENE QUARTZ SAND DEPOSITS BY DEEPLY PENET-
RATED ACIDIC GRAUND WATER MOVEMENTS (AKALAN - ISTANBUL)

Hiiseyin OZTURK Istanbul Uni. Miih. Fak. Jeoloji Miih. B6l. Avcilar, ISTANBUL
Biilent SARI Polat Maden A.S., Mecidiyekoy, ISTANBUL

OZ: Akalan (Istanbul) civarinda Pliyosen yash kuvars kumu birikintileri 30-40 metre kalinliga erismektedir.
Kum birikintileri; ince taneli, zayifca tutturulmus, kotii boylanmig ve olgunlasmamig olarak izlenir. Kum ya-
taklarmin iist diizeylerinde demir, manganez ve organik maddenin diigiik olmasi ilgi ¢ekicidir.

Bu olgunun muhtemel nedeni, Pliyosen ve sonrast donemde vejetasyona bagli olugan organik asitlerce zen-
gin yiizey sularinimn dip kesimlere dogru hareketidir. Asidik yeralti suyu hareketi sirasinda hem fiistteki toprak 6r-
tiisti, hem de kumlar i¢inde bulunan Fe, Mn ¢oziilerek yeralti suyu tablasina taginmig ve burada ¢okeltilmigtir,
Kumlarin tabaninda izlenen sert, tabakalt demiroksit kabuk olugumlari, iist kesimlerden yikanan bu elementle-
rin kabuk olugumlari, iist kesimlerden yikanan bu elementlerin ¢okeldigi eski yeraltisuyu tablasina kargilik gel-

mektedir.

ABSTRACT: Akalan quartz sand deposit of the Pliocene age is located at the northern side of Thrace Basin, re-
ached up to 40 m. in thickness. Quartz sand formations are fine granied, poorly cemented, unsorted and immatu-
red. Uppermost level of the quartz sand succession is relatively poor in Fe, Mn and organic matter. .
The possible reason of this fact is in situ leaching of the quartz sand succession by acidic graund waters deri-
ved from extensive vegetation growth during the Pliocene. During acidic graund water movement to the deeper
part, Fe and Mn dissolved from both soil and sand succession, and has been deposited as a dense and stratified
iron oxide cement formation at the base levels in the quartz sand succession which indicates paleo graund water

level.
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KOROZIF YER ALTI SULARI VE DIiGER ORTAMLARDA PVC
(POLIVINIL KLORUR) BORU ILE TECHIiZIN ONEMi VE YURT
EKONOMISINE KATKILARI

THE BENEFITS ON NATIONAL ECONOMY AND IMPORTANCE OF INSTALLING
PVC (POLYVINYL CHLORIDE) CASING PIPES IN DEEP WELLS ESPECIALLY IN
CORROSIVE ENVIRONMENT

Yilmaz KIPER Goktepe Plastik Sanayii ve Ticaret A.S, IZMIR

OZ: 19. Yiizy1l sonlarindan bu yana degisik kullanim alanlart bulan plastik malzemelerinden birisi olan PVC
(Polivinil Kloriir) termoplastik bir malzemedir.

Malzemenin Ozellikleri soyledir:

Cekme dayamimi = 550-600 kg/cm?
Ortalama yogunluk = 1.38-1.4 gr/cm3
Yiizey direnci = >10!2 ohm

Is1 iletkenligi = (.13 kcal/mh °C
Esneklik Modiilii = 30.000 kgf/ cm?

Boru iiretiminde kullanilan ana hammadde olan PVC (Polivinil Kloriir) Tiirkiye'de de iiretilmekte olup diga-
riya bagiml degildir.

Mekanik fiziksel ve kimyasal 6zellikleriyle yerine ikame edildifi asbest ve demir borularla kargilagtirima-
sinda iistiinliikleri kullanma alanlarini atumigtir. Tagima, montaj iscilifi, cekme dayanimi korozif sulardaki
davraniglar1 ve kullanim Omiirleri parametreler alinarak irdelenmesi yapilmagtir.

Tagima giderlerinde montaj agamasinda igcilik giderlerinde ve zamanda maydana gelen kazanglar ekonomi-
de yararlar sagladifi 6zellikle de kullanim 6mriiniin su ortamina gére yerine ikame edildigi malzemeler kargi-
sinda, 1/1ile1/50 arasinda uzun Smiirlii oldugu tesbit edilmig ve bu parametrelerin gerek kuyu bazinda ve gerek-
se yurt ekonomrsi diizeyinde projeksiyonlar1 yapilmigtir.

ABSTRACT: PVC, being used widely in so many different areas since the end of the 19 th century, is a ther-

moplastic material
Properties of the material :

Tensile strength = 550-600 kg/cm?
Average density = 1.38-14 g/cm3
Surface resistance = >10!2 ohm

Heat conductivitiy = 0.13 kcal/mh °C
Modulus of elasticity = 30.000 kgf/cm?

The raw material (PVC)used in manufacturing pipes is also produced in Turkey, so it is not imported.

The excellent mechanical, physical and chemical properties of PVC when compared to asbestos or iron, has
increased the number of areas in which it is widely used. This comparison is done by analyzing major parame-
ters like transportation, labor costs for installation, tensile strength, effects of corrosive environment on the pi-
pes and life of the well. Cost reductions on these parameters by using PVC pipes and especially the life of the ca-
sing pipe when compared to others being 1/1 to 1/30 times longer, is a benefit for the national economy.
Projections has also done both on the bases of well and economy.
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GUNEY CIN KARST BOLGESI VE GUILIN'DEKI KARST JEOLOJISI
ENSTITUSU VE MUZESI

SOUTH CHINA KARST AREA'S AND THE INSTITUTE OF KARST GEOLOGY AND
MUSEUM IN GUILIN

Temugin AYGEN P.K. 367/ANTALYA

OZ: Eriyebilir karbonatli kayaclar Cin'de 1 milyon km2 den fazla bir saha kaplar. Karstik alanlara degigik iklim
kugaklarinda rastlanir, fakat Cin'in en 6nemli karst bolgesi, 6zerk Guangxi Zhuang eyaletinde ve Guilin kenti ci-
varindadur.

Siibtropikal, 540.000 km2.lik bir sahada, kule karst: (Tower karst) genig alanlara yayilmustr.

Tower, yani kule karsti:

1- Peak-forest plains ve )

2- Peak-cluster depression, olarak iki gruba ayrilir, karstik aragtirmalarin baglangici Cin'de oldukca eskidir.
Guilin, Cin'in karst bolgesinin en dnemli kentidir ve turistik agidan da 6nemli bir merkezdir. Guilin'de 1976 yi-
Iinda karstik jeolojik aragtirmalar enstitiisii ve miizesi kurulmug ve bélgesel karst jeolojisi, cevre karsti, miihen-
dislik jeolojisi, jeofizik prospeksiyon ve bilimsel enformasyon konularinda genis ¢apta inceleme ve arastirmalar
yapilmaktadir. Bunlara ilaveten karst laboratuvar ve iki devamli organizasyon bu enstitiide faaliyetlerini siirdiir-
mektedirler.

1- Karst Jeolojisi Komisyonu,

2- Cin MagBara Aragtirma Birligi,

Guilin'de 1988 yilinda 10-15 Ekim tarihinde Uluslararast hidrojeologlar Birligi'nin 21ci kongresi yapilmig
ve bu toplantiya 32 iilkeye mensup 400 kisi igtirak etmistir. Bu defa, Agustos 1993 de Beijing'de toplanan 11ci
Uluslararasi Speleoloji Kongresinden sonra, Guilin'e ve Giiney Cin'deki Karst bolgelerine geziler tertip edilmis-

tir.

ABSTRACT: Soluble rocks are widespread in China covering over 1 million km2 and spread through every
possible climatic zone. The infinite variabilities in the land forms and landscapes that result boggles the most or-
dered mind. China is the cradle of karst geomophology, There are almost all types of karst in China as as result
of variable geologic, geomorphologic and climatic conditions. One of the largest karst regions is located in So-
uth China, in Guangxi Zhuang Autonomous Region, is the center of a 540.000 km2 belt of some of the finest
subtropical tower karst known. In Guilin, the perfectly developed tropical tower karst is divided into two classes:
Peak-forest plains and peak-Cluster depressions. China has a long tradition of karst research. The Institute of
karst Geology founded in 1976 in Guilin. Is the exclusive national level research unit in China devoted to the
study of karst It has responsibility for thery, regional regularit difference of karst development and major applied
projects it now employs 300 staffs and six research sections which are Regional Karst Geology, Karst Hydro-
logy, Karst Environme Engineering Geology, Geophysical prospecting, Scientific Information and Central Labo-
ratory, In addition, there are two permanent organizations of Commission of Karst Geology and Chinese Cave
Research Association, Geological society of China attached to the Institute.

The IAH 21 th Congress "Karst Hydrogeology and Karst Environment protection” was siccessfully held in
Guilin in October 10-15, 1988 More than 400 participants from 32 countries took part in the congress.

China's vast area and huge diversity of landforms contain caves and karst in abundance. The huge outcrop of
limestone is geological good fortune, while the unequalle range of China's altitude and latitude has provided the
climatic coutrasts which create the spectacular variety of the karst landscapes.
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PAMUKKALE - KARAHAYIT - GOLEMEZLI HIDROTERMAL

KARSTININ HIDROJEOLOJISI ]
HYDROGEOLOGY OF PAMUKKALE - KARAHAYI T- GOLEMEZLI

HYDROTHERMAL KARST

Ali GOKGOZ Pamukkale Universitesi Miih. Fak. Ing. Miih. Bol. DENIZL1
Sevki FILIZ Dokuz Eyliil Universitesi Miih, Fak. Jeo. Miih. Bol. IZMIR

0OZ : Inceleme alani, Ig Ege Bolgesi'nde Denizli il merkezini de igine alan yaklagik 1200 km2'lik bir alam kap-
sar.
Caligmanin amaci, Kaklik'tan Kizildere'ye kadar uzanan hidrotermal karst sisteminin orta kesiminde yer
alan Pamukkale-Karahayit-Golemezli sicak sularmun olusumunu, yoredeki sicak-soguk yeraltisularinin kimya-
sal dzelliklerini ve bununla baglantilt olarak hidrotermal karst sistemi ile Civril-Baklan Ovasi ve Acigol Havza-
s1 arasindaki hidrolik ve hidrojeolojik iliskiyi ortaya koymaktir,

Inceleme alaninda alttan iiste Paleozoyik yashi sistler ve mermerler, Alt Pliyosen yash golsel ve Pliyo-
Kuvaterner yagh karasal ¢okellerle, traverten, aliivyon ve yamag molozu birimleri aywrtlanmigtir.

Biiyiik Menderes ve Gediz grabenlerinin kesigtigi alanda bulunan ve yaklagik KB-GD dogrultulu faylar bo-
yunca siralanan sicak sular, devirli bir hidrotermal sisteme bagh olarak geligmiglerdir. Sicak sularmn 1s1 kaynagi
iist mantoda yiikselme sonucu magma yaklagimi, faylanin siirtiinme enerjisi ve magmadan kagan ¢ok sicak gaz-
lardir. Hazne kayalar iistten alta traverten, Pliyosen kiregtagi, mermer ve olasilt olarak gnayslardur. Ortii kayalar
Alt Pliyosen yagh birimin killi, siltli seviyeleridir. Beslenme, yagis sulan ile Civril-Baklan Ovasi ve Acigol
Havzasi'ndan gelen yeraltisular tarafindan saglanir. Sicak sular, dengeyi bozan yapay faktorler olmadig: takdir-
de, sicaklik ve debi itibariyle kararli bir sistemi simgelerler. Sirastyla GD-KB yoniinde dizilen Pamukkale, Ka-
rahayit, Golemezli sicak sularinda Pamukkale'den Gélemezli'ye gidildikge hazne kaya derinli§i ve sicaklif,
iyon derigimi, jiivenil su katkis: ve sularin sirkiiliisyon derinligi artar, karstlasma, Ph ve soguk yeraltisuyu kari-
stm oranlar1 azalir. Ongoriilen hazne kaya sicakliklar, travertenlerde 40°C, Pliyosen kiregtaglarinda 75-90°C,
mermerlerde Pamukkale ve Karahayit'ta 110-175°C, Golemezli'de 205-240°C dir. Soguk su karigim oranlari Pa-
mukkale'de %84-88, Karahayit'ta %60-78 ve Golemezli'de %38-46'dur.

Ciiriiksu ovast yeralt1 sularinin sicakligs orta kesimden giiney ve kuzeydeki fay zonlarmna gidildikge yiikselir
ve sularin igerdigi iyon ve element miktan sicak su kaynaklarina yaklagtik¢a diizenli olarak artar.

Genellikle, sicak sular ve Ciiriiksu Ovasi yeraltisular1 igme ve endiistride kullamlmayan, beton iizerine zarar-
I1 etkileri olan, sulamada kullanilabilirligi sinirh sular sinifindadir. Bu sularn tiimii kabuklagma ve korozyona
neden olur. Pamukkale-Karahayit-Golemezli sicak su kayanaklaninin iginde bulundugu hidrotermal karst sistemi
hidrolojik, hidrojeolojik ve hidrodinamik yonden bir biitiin olugturur.

ABSTRACT: Pamukkale, Karahayit and Golemezli in the direction of SE-NW when travelled from Pamukkale
to Golemezli. The proposed temperatures of water-bearing rocks are as follow:40°C in travertine, 75-90°C in
Pliocene aged limestone, 110-175°C in the marbles of Pamukkale and Karahayit and 205-240°C in Golemezli.
The mixing ratio of colld water are 84-88% in Pamukkale, 60-78% in Karahayit and 38-46% in Golemezli. The
temperature of groundwater in Ciiriiksu Basin inereases when travelled from the middle of the basin to the South
and the fault zones at the North. The ion and the element amounts within the water increase regularly when hot
water springs are reached.

In general, the hot and groundwater of Ciiriiksu Basin are classified in the group of the non drinkable and
non-industrial, harmful in concrete and limited in use in irrigation. all types of water in the study area lead to li-

me and corrosion.
The hydrothermal karst system, which includes Pamukkale-Karahayit-Golemezli hot water springs, forms a

complate system with respect to hydrology, hydrogeology and hydrodynamic.
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TEKTONIK OTURUMU

SIVAS TERSIYER HAVZASINA RAFT TEKTONIGI ACISINDAN
BIR YAKLASIM

AN APPROACH TO THE EVOLUTION OF THE SIVAS TERTIARY BASIN FROM
THE POINT OF VIEW OF RAFT TECTONICS

Yavuz CUBUK MTA Genel Miidiirliigii, Maden Etiit ve Arama Dairesi, ANKARA

0OZ: Neotetis'in kuzey kolunun Tersiyer baginda kapanmasiyla sekillenmeye baglayan Sivas Havzasimin kuze-
yindeki ofiyolit naplarinin kuzeyden yerlesmeleri Tersiyer'de de devam etmistir. Bu tektonik yerlesim izostasi-
yi etkileyecek boyutlara ulaginca havzanin kuzeyinin ¢dkmesine ve havza tabaninin kuzeye dogru egimlenmesi-
ne yol agmig olabilir. Bu egimlenme, Alt Miyosen yaglt ¢Okellerin alt seviyelerinde yer alan jipsler iizerindeki
cokellerin thin-skinned gerilime ugramasini saglayabilir. Jipsin altindaki ¢Okeller temel durumunda kalacak ve
gerilimden etkilenmeyecektir. Tuzlar iizerindeki gokellerin (6rtii) listrik normal faylar yardimiyla raftlar halinde
kuzeye dogru kaymalar ile havzada Orta Miyosen bagindan itibaren raft tektonigi siirecinin baglamast s6z ko-
nusudur. Bu siiregte tuzlar da hareketlidir ve tuz duvarn, tuz silindiri gibi gesitli tuz tektonigi yapilar olugtura-
caktir, Havzanin kuzey boliimiinde Sivas-Imranli uzanimli ¢ok genig bir jips yayilimi yer almakta ve bu jipsle-
rin kuzey ve giiney dokanaklari ¢ofu yerde tektoniktir. Alt Miyosen yagh jipsler kuzeyde ve giineyde Pliyosen
ve daha yagh birimler iizerine bindirmig olup, litostatik yikk altinda olugabilecek S sekilli kivrimlar icermekte
ve bu jipsler iizerinde ¢ogunlukla ¢okel bulunmamaktadir. Tim bu veriler Sivas ile Imranh arasinda yer alan
jipslerin bityiik bir tuz duvar / koridoru seklinde yiikselmis olduklanim gostermektedir. Bu da raft tektoniginde-
ki yalmzca ortii kaya uzamasindan ortaya ¢ikan yer sorununu ¢cozmektedir. Thin-skinned geriliminden sonra
havza yeniden K-G sikigmaya ugrayarak bugiinkii karmagik tektonik yapisim kazanmugtir.

Sivas Tersiyer Havzasr'na raft tektoniginin tam olarak uygulanabilmesi i¢in havzada ayrintili sismik ¢alig-
malar yapiimas: gerekmektedir. Bu bildiride sunulan model sadece yiizey verileri yardimi ile Sivas Havzasi'na
raft tektoniginin uygulanabilirliginin aragtirilmasindan ibarettir.

ABSTRACT: Northerly emplacement of ophiolite nappes in the north of the Sivas Basin, which started to shape
out by the closure of the northern branch of Neotethis in Early Tertiary, has continued throughout Tertiary. Prog-
ress of this tectonic setting to a level to affect the isostatic balance may have caused the collapse of the northern
part of the basin, and inclination of the basement toward north. This inclination may have provided thin-skinned
extension of the sediments, overlying gypsum at the basal horizons of Lower Miocene. Sediments, underlying
gypsum, will have stayed as basement, without being affected by extensional forces. Sediments, that overlie the
salts have moved to north as rafts, by the effect of listric normal faluts. Thus, the raft tectonics epoch in the basin
started by the beginning of Middle Miocene. In this epoch, salt is also mobile, and various salt-tectonic structu-
res, such as salt walls and salt rollers will be formed. In the northern section of the basin, an extensive distributi-
on of gypsum may be observed between Sivas and Imranli, with tectoic contacts in most places in the north and
south. Lower Miocene gypsum has been thrusted over Pliocene and older units in the north and south, and bears
S-shaped folds, due to lithostatic pressure. Usually, these gypsum are not overlain by any sediment. All these da-
ta suggest that the gypsum, extending between Sivas and Imranlh, has experienced an uprisal as a big salt wall or
corridor. This situation explains the areal problem, due to the extension of the cover rock, solely, in the concept
of raft tectonics. Following the thin-skinned extension, the basin has been subject to N-S compression again, pro-
viding the present-day complex tectonic structure.

Detailed seismic studies need to be carried out in the Sivas Tertiary Basin, for a complete adaptation of the
raft tectonics. The model presented here only covers an approach to the applicability of the raft tectonics to the
Sivas Basin, by the use of surface findings.
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YILDIZELI YORESININ (SIVASBATISI) TEKTONIGI
TECTONIC OF THE YILDIZELI REGION (WESTERN SIVAS)

Musa ALPASLAN Cumbhuriyet Universitesi, SIVAS
Jean Claude GUEZOU Université Paris-Sud, ORSAY, FRANSA
Durmug BOZTUG Cumburiyet Universitesi, SIVAS

OZ: Kirgehir kristalin temelinin dogu kesiminde yer alan Yildizeli (Sivas batist) yéresinde yapilan ¢aligmada
metamorfik ve sokulum kayaglari ile Tersiyer yagh sedimanter istiflerin statigrafik ve yapisal konumlarmm be-
lirlenmesi ve yorede giiniimiize kadar etkin olan tektonizmanin nitelifinin ortaya ¢ikartilmas: amaglanmagtir,

Yérede tammlanmig olan tiim litostratigrafi ve litodem birimlerinde gozlenen kiiciik ve biiyitk 6lcekli itil-
meler tipik bir imbrikasyon yapisi olugturmuglardir. Bu imbrikasyon sistemi igerisinde, kirilgan ve yari-
kirilgan faylara bagh olarak, ozellikle metamorfik kayaglarda birbirine kenetlenmig karmagik mezoskopik yapi-
lar geligmigtir. Metamorfitlerde ilk deformasyon evresine ait yapisal elemanlardan farkl: y6nlerde ikincil lineas-
yonlar ve foliasyonlar geligmistir, Fay sistemleri, birbirinden uzaklasan veya kenetlenen bloklarin dilimlenme-
lerine ve rotasyona ugramalarina neden olmugtur. Belirli lokalitelerden elde edilen veriler, metamorfitlerde
gozlenen bolgesel foliasyonun kuzey-giiney yonli sikigmalara bagh olarak gelistigini gostermeketedir. Folias-
yona paralel olarak alman yonlii ince kesitler ise giiney-glineydoguya dogru bir makaslamay: belirtmektedir.
Kristallerdeki deformasyon ozelliklerinin siiniimlii deformasyonun son evresinde veya kirilgan bindirme tektoni-
gi doneminde gelismig olabilecegi sdylenebilir. Bolgesel yag verileri, bu kirilgan deformasyonun Neojen done-
minde gerceklestigini belirtmektedir.

ABSTRACT: The main aim of this study is to determine the tectonic and stratigraphical position of the meta-
morfic and intrusive rocks and sedimentary sequences Tertiary age in the Yildizeli region, and to explain the na-
ture of the active tectonism.

All the lithostratigrafic and lithodemic units have typical imbricate structures in the area due to large and
small scale thrust systems which, complex mesoscopic structures developed in the metamorfic rocks. The secon-
dary foliations and lineations with different orientations from the primary structural elements are supposed to be
belonging to first deformational stage. Fault systems caused to slicing and rotation may have been occured due
to the north-south compressional regime, The thin sections cut paralell to the foliation indicate a south-southeast
shearing. It regards that the deformational features in the crystals were gained during the last period of the ducti-
le deformation, or brittle deformational stage. The evidences for the age obtained from the regional works that
the brittle deformation was developed in Neogene period.
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MENDERES MASIFI GUNEYINDEKI GOZLU GNAYSLARIN KOKE-
NI VE TEKTONIK ONEMI : SELIMIYE (MILAS) BOLGESINDEN JEO-

KIMYASAL VERI

ORIGIN AND TECTONIC SIGNIFICANCE OF AUGEN GNEISSES FROM THE SOUT-
HERN MENDERES MASSIF: GEOCHEMICAL EVIDENCE FROM SELIMIYE (MILAS)

AREA

Erdin BOZKURT Department of Geology, Keele Univ., Staffordshire, ST5 5BG INGILTERE
Johih A. WINCHESTER  Department of Geology, Keele Univ., Staffordshire, ST5 5BG INGILTERE
R. Graham PARK Department of Geology, Keele Univ., Staffordshire, STS 5BG INGILTERE

OZ : Menderes Masifindeki milotonik gozlii gnayslarin kékeni yillardan beri tartigma konusu olmugtur. Daha
onceki bir ¢ok ¢aligmada sedimanter bir kGken Onerilmis olmasina kargimn, granitik k6ken de ileri siiriilmekte-
dir. Buna karsilik, Selimiye'nin kuzeyinde Besparmak Dagi'nin giiney eteklerinde gozlenen saha iligkileri, goz-
lii gnayslarin koken kayasmin Paleozoyik metasedimanlarini kesen granitik kayaglar oldugunu gostermigtir. Mi-
lonitlesme, pliitonik koken kayasimn kimyasal bilesiminde kugkusuz bazi Onemsiz defismelere yol agmugtir.
Buna kargin gozlii gnayslar, koken kayasmimn kristallendigi granitik eriyiin ana kimyasal bilegimini korumakta-

dir.

Gozlii gnayslarin koken kayalart kalk-alkali, S-tipi, turmalin-granat iceren, ge¢ tektonik yada tektonizma
sonrasi iki mikal1 l6kogranitlerdir. Bu kayaclar ¢ok yaygin olarak turmalince zengin, alkalin nitelikli, monzoni-
tik bilegimli aplitik dayklarca kesilir. Kimyasal, izotop, mineralojik veriler ve saha iligkileri, granitik koken ka-
yasin, Barroviyen tipi metamorfizma sirasinda, olasibikla derin kitasal metagrovak ve bunlarla birlikte bulu-
nan granitik dilimlerin kismi ergimeye ugramast sonucu olugmug boranca zengin, suya doymug bir eriyikten
tiremis oldugunu gostermektedir.

Granitik koken kayasinin yag ile ilgili 6nemli veriler saha gozlemleridir. Bu kayaclar ana Menderes meta-
morfizmas: (Erken Eosen-Erken Oligosen; Sengér ve digerleri, 1984) sirasinda olugmug yapilar: kesip deforme
ederken, Aydin yakinlarinda (Dalama yoresi) Erken Miyosen (2110.4 Ma) yagh volkano klastikler tarafindan
uyumsuz olarak ortiiliir (Becker-Platen ve dierleri, 1977). Bu veriler, granitik koken kayasmin yaginin Erken
Oligosen- Erken Miyosen (Geg Oligosen) aralig1 oldugunu gostermektedir.

Granitik gozlii gnayslarn yerlesiminin, Geg Oligosen zamaninda Bat1 Anadolu'da kalinlagan kita kabugu-
nun geg orojen sirasmda gerilmeli olarak ¢okmesiyle yagit oldugu kabul edilmigtir.

ABSTRACT: The origin of mylonitic augen gneisses in the Menderes Massif has been the subject of contro-
versy for years. Although most previous workers have suggested a sedimentary protolith, a granitic protolilth has
also been suggested. However, the field relationships, on the southern side of Begparmak Mountain north of Se-
limiye, show conclusively that the protoliths of the augen gneisses are granitic rocks intrusive into the adjacent
Palaeozoic metasediments. It is assumed that the augen gneisses probably retain approximately the bulk compo-
sitions of the granitic melt from which the protoliths crystallized although mylonitization has undoubtedly resul-
ted in minor changes in the chemical composition of the plutonic protolith.

The protoliths of thee augen gneisses are calc-alkaline, peraluminous, S-type, tourmaline-garnet-bearing, la-
te- to post-tectonic, two-mica leucogranites. They are themselves cut by an extensive network of tourmaline-rich
aplitic dykes of monzonitic composition, with an alkaline affinity. Chemical and isotopic data together with mi-
neralogical and field relations all suggest that the granitic protolith crystallized from a boron-rich, water-
saturated melt, derived from partial melting of possibly a deep-crustal meta-greywacke source with associated
granitic sheets during peak Barrovian-type metamorphism.

The important evidence on the relative age of the granitic pluton comes from the field relations which show
that the granite cuts and deforms the fabrics associated with the main Menderes Matamorphisim (Early Eocene-
Early Oligocene; Sengor et al., 1984) and is unconformably overlain by Early Miocene (21£0.4 Ma) volcaniclas-
tic sediments at Dalama near Aydin (Becker-Platen et al., 1977). The age of the granitic protolith is therefore
constrained between Early Oligocene and Early Miocene (Late Oligocene).

The emplacement of the augen gneisses is therefore considered to have taken place during late orogenic ex-
tensional collapse of the thickened crust in west Turkey during Late Oligocene time.
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MARMARA BASENININ YAPISI

THE STRUCTURE OF THE MARMARA BASIN
F. Engin KALKAN 1.T.U., Maden Fakiiltesi, Jeofizik Miihendisligi Boliimii, ISTANBUL

OZ: Cok kanalli sismik yansima profillerinin ve kuyu verilerinin yorumu Geg Kretase Sakarya-Rodop/Pontid
kita parcalar arasindaki carpigma zonunun Marmara baseninde bulunduunu gostermigtir. Carpigma zonu Si-
livri korfezi ile Erdek korfezi arasinda kuzeydogu-giineybati istikametinde uzanmaktadir. Carpisma zonu Mar-
mara basdeninin kuzeybatisinin Avrasya kitasmm ve giineydogusunun Sakarya kitasinin pargasi oldufunu gos-
termektedir.

Giineydogu Marmara Baseni ¢arpigmadan evvel karbonat depolanmasi ortamiydi. Geg Kretese kitasal car-
pismasindan sonra, dalmakta olan Sakarya kita parcas: yiikseldi ve giddetli bir erozyana ugradi, Rodop/Pontid
kita pargasi ise garpigmadan sonra ¢bkmeye bagladi

Geg Miosen zamaninda Kuzey Anadolu Faymin (KAF) Marmara Basenini etkileyinceye kadar, basenin gii-
ney kismi sediment depolanmasinin olmadif: yiiksek bir alan olarak kaldi ve bu siirede kuzey Marmara ve
Trakya basenleri ¢okmeye devam ettiler. KAF' n Marmara Basinindeki kuzey kolu ile kuzey Marmara baseni
iki basing sirt1 ile ayrilmig {i¢ pull-apart baseni olugturmugtur. Basenin giiney kismi ise bir basing sirti aynl-
mug iki pull-apart basenden olugmak iizere ii¢ segmente ayrilmugtir, pull apart basenler Kapidag yanim adasi-
nin dogu ve batisinda yer almigtir. Ge¢ Miosen faylanmalar ile birlikte, Marmara Baseni genel olarak ¢okmiig,
fakat kuzeybati Marmara Baseni (Ganos yiikseltisi) ve Kapidag yarimadasi gibi baza kisimlarda yiikselmig ve
Ganos yiikseltisi beraber ¢ékmekte olan Marmara ve Trakya Basenlerini biribirinden aymigtir. KAF' 1n bir kag
kolu Kuzey Marmara gukurlugundan kuzeye dogru aynlular ve Silivri korfezini giineydogu-kuzeybati dogrultu-
sunda keserek Trakya basenine uzanarak, Trakya Baseninde Trakya Fay Sistemini olugtururlar.

ABSTRACT: Study of multichannel seismic reflection porfiles and well data in the Marmara Sea reveals that
Late Cretaceous Inra-Pontide suture zone is located in the Marmara Basin trending in a northeast-southwest di-
rection between Silivri and the Erdek Embayments. The suture zone implies that the northwestern portion of the
Marmara Basin is part of the Rhodope/Pontide Plate and the southeastern portion of the basin is part of the Sa-
karya Plate.

The southern port of the suture zone was a carbonate depositonal environment before the collision and the
northern part of the suture zone was a high area with no/or little sediment dopositional. After the Late Cretaceo-
us continental collison, the Sakarya Plate, that was the plate was being subducted, uplifted and a strong erosion
took place. Contrary to the Sakarya Plate, the Rhodope/Pontide Plate started to subside after the collision.

Until the North Anatolian Fault (NAF) strands effected the Basin in Late Miocene/Early Pliocene age, the
southern part of suture zone stayed as a high area with little/no sediment deposition whereas the northern part of
the suture zone subsided which includes the Thrace basin. With the NAF the deep northern Marmara basin seg-
mented into three pull-apart basins which are separated with two transpressional push-up structures. The sout-
hern part of the Marmara Basin segmented into two pull apart basins that are located at east and west of the Ka-
pidag Peninsula which is also a transpressural push-up block. With the Late Miocene/Early Pliocene faulting the
Marmara Basin generaly subsided, whereas some regions such as the northwestern portion of the Marmara Ba-
sin (Ganos high region), the Kapidag Peninsula regions uplifted and Ganos High uplift separated Marmara and
Thrace Basin from each other.

A number of the NAF splays northwestward from the trough area of the Basin and cross the Silivri Bay in a
northwest-southeast direction and extend into the Thrace Basin where they are called Thrace Fault System.
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MENDERES MASIFI GUNEYINDEKI TERSIYER YASLI GERILMELI
MAKASLAMA ZONU

A TERTIARY EXTENSIONAL SHEAR ZONE IN THE SOUTHERN
MENDERES MASSIF

Erdin BOZKURT Department of Geology, Keele University, Staffordshire, ST5 5BG, INGILTERE
Graham PARK Depertment of Geology, Keele University, Staffordshire, ST5 5BG INGILTERE

OZ: Begparmak Daginin giiney eteklerinde (Selimiye kuzeyi) yiizeyleyen gozlii gnayslar, dinamotermal meta-
morfizmaya ugramig, orta e§imli, az gelismig milonitik folyasyon ve iyi gelismis KKD-GGB gidigli uzamig
mineraller lineasyonu gosteren milonitik granitlerdir.

Asimetrik feldispat porfiroklastlari, S-C iligkileri, "extensional crenulation cleavage” V-¢ek ayir mikroyapisi
ve asimetrik kuvars c- fabrikleri gibi gesitli kinematik belirtegler, iist diizeylerin, egim yoniinde gerilmeli lineas-
yona paralel olarak giineye dogru hareket ettigi bir ana makaslama zonunun varligin ve ayrica, milonitlesme si-
rasmnda deformasyonun biiyiik olgiide tek eksenli olduguna igaret eder.

Gozlii gnayslarin dier birimlerle olan siur, altta granitik milonitlerin, iistte ise Paleozoyik metasedimanla-
rin yer aldi: yapisal bir siireksizlikle belirlenir. Granitik milonitlerdeki ilerleyen deformasyon, onlarca metre
kalinlifindaki milonitleri dnce breslesmig milonitlere, daha sonra da ince taneli kataklastiklere doniigtiirmiig
ve en sonunda da makaslama zonlan i¢in tipik olan yapisal fay kayaci dizisini olugturmugtur,

Geg Oligosen yagh granitlerde geligmig olan milonitik fabrikler, Erken Miyosen yaght (21+0.4 Ma; Becker
Platen ve digerleri, 1977) volkanoklastiklerce uyumsuz olarak &rtiiliir. Boylece milonitlesmenin yagi, Bat1 Ana-
dolu'da kitasal gerilmenin baslangici olarak kabul edilen Geg Oligosen,erken Miyosen zamaninda, orojenin ge-
rilme sonucu ¢okiigiiyle korele edilebilinir. bu yiizden, Menderes Masifinin giiney kesimlerindeki granitik pliito-
nun milonitlesmesi, Bati ¢okiigiine eslik eden bir makaslama zonunun yiizeylemis taban blogu olarak
yorumlanabilir ve masif, bir ¢ekirdek kompleksinin evrimindeki erken evreyi temsil edebilir.

ABSTRACT: The augen gneisses which form the higher ground of Begparmak Mountain north of Selimiye, are
interpereted as dynamothermally metamorphosed and variably mylonitic granite and display a moderately-
dipping crude foliation invariably associated with a pronounced NNE-SSW- to NNW-SSE trending mineral
elongation lineation. Various kinematic indicators, including asymmetric feldspar porphyroclasts, S-C relations-
hips, extensional crenulation cleavage, "V"-pull-apart microstructure, and asymmetric quartz c-fabrics, all indi-
cate the existence of a major shear zone with a topto-the-south, down-dip sense of shear in a direction parallel to
the stretching lineation and imply that a significant non-coaxial flow accompanied the mylonitization.

The entire margin of the augen gneiss body is marked by a moderately inclined major structural discontinuity
beneath which lie granitic mylonites, while above, lie Palacozoic metasediment. The progressive brittle overprint
of the granitic mylonites produces a fault-rock structural sequence, typical of an extensional shear zone, consis-
ting of a zone tens of metres thick in wihch mylonites are progressively transformed to a brecciated mylonitic
augen gneiss, and eventually to a very finegrained cataclasite.

The mylonitic fabrics are overprinted on Late Oligocene granites and unconformably overlain by Early Mio-
cene (24+0.4 Ma; Becker-Platen et al., 1977) volcaniclastic sediments. The age of the mylonitization can there-
fore be correlated with the extensional collapse of the orogen, commencing in western Anatolia in latest Oligoce-
ne-Early Miocene time, and accepted as the initiation of crustal extension in the region (Seyitoglu et al., 1992).

It is therefore suggested that the mylonitization of the granitic pluton in the southern sector of the Menderes
Massif may be interpereted as the exhumed footwall of a shear zone that accommodated crustal extension during
Late Oligocene extensional collapse of orogen in western Anatolia, and that the massif may represent an early

stage in the evolution of a metamorphic core complex.
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MENDERES MASIFI' NE GENEL BIR BAKIS*

MENDERES MASSIF: A REVIEW
Negat KONAK MTA Genel Miidiirliigii, Jeoloji Etiidleri dairesi, ANKARA

OZ: Genel bir tanimla, Menderes Masifi' nin ¢ekirdek gnayslan ile bunlari ¢evreleyen gist ve mermer ortiisiin-
den meydana geldigi savunulur. Ancak, 6nemli bindirmeli yapilarm ortaya ¢ikmasi, basta bu genel tanim olmak
tizere gesitli yonleri tartigmali hale gelen Menderes Masifi' ne farkli bir bakigla yaklagilmasinin ve bilinen bazi
lokalitelerin degisik bir gozle yeniden degerlendirilmesinin gerekliligini giindeme getirmektedir.

Tip lokalitelerden biri olan Cine-Yatagan-Kavaklidere iiggeninde, en yaglt birimleri migmatitik gozlii gnays-
lar, orta-yiiksek dereceli metamorfitler ve bunlan kesen metagranitik kayalar olugturur. Metagranitlerin migma-
tit ve gnays anklavlar icermesi, kismi ergimeye varan metamorfizmanin granit sokulumundan énce geligtigini,
bunlann iizerine gelen Palaeozoyik istifinin tabaninda yer alan ve yanal yonde kuvarsitlere gegen metakonglo-
meralarda bolca granitik kaya ¢akillarimn bulunmas: ise olasih Paleozoyik bagindaki bir aginim donemini iga-
ret eder (Konak,1985 ;Konak ve dig..1987). Uste dogru mermer mercekii diigiik dereceli gesitli metamorfitlerle
devam eden istif, alt Triyas' a kadar siireklilik sunar. Daha iistte uyumsuzlukla yer alan ve Liyas-Ust Kratese ara-
sinda neritik karbonatlarla, Paleosen' de kirmizi mikritlerle, Ust Paleosen-Alt Eosen' de olistostromal fligle tem-
sil edilen birimi ise Lisiyen Naplarn izerler (Caglayan ve dig., 1980; Konak ve dig., 1987). Nispeten diizenli
olan bu istif Milas-Denizli kugag: diginda gézlenmez.

Gokbel Dag1' nda (Bagarir, 1982) ve Madrandag'nda en alttaki metagranitler tarafindan kesilen orta-yiiksek
dereceli metamorfitler iizerine, ileri derecede kataklaze olmug gozlii gnayslarla baglayip migmatit ve leptitlerle
devam eden istifin gelmesi, bindirmeli bir yapty1 digiindiirmektedir. Nitekim, Masif’ in Biiyiik Menderes ile Ge-
diz grabenleri arasindaki kesiminde ilging napli yapilarin gelisimi (Konak ve dig., 1994), bu diigiinceyi hakli
kilmaktadur.

Masif'in kuzeyinde yer alan Dibek Dagi-Kegidag kesitinde ise en altta, amfibolit ara seviyeleri igeren ve ge-
nellikle ince taneli gnayslarla temsil edilen orta-yiiksek dereceli metamorfitler yer alir. Dibek Dagi' nda migma-
tit ve gozlii gnayslar tarafindan bindirmeli bir dokanakla ortiilen bu birim {izerine, Kegidag' da kuvarsitlerle bag-
lay1ip ¢esitli sist ve mermerlerle devam eden diigiik dereceli metamorfitler gelir. Kegidag-Golmarmara arasinda
daha iistte yer alan ve iiste dogru metabazit ve metaultramafitleri kapsayan metaflig benzeri kayalara gegen ¢Ort-
lii mermerler allokton olmalidir. Mesozoyik yagh istiflerle korele edilebilen bu birim iizerinde ise mor renkli
metakirintil kayalarla (Comlekgi Formasyonu; Akdeniz ve dig., 1980) baslayip, Ust Triyas-Ust kratese arasin-
da karbonatlarla temsil edilen ve Ust Kratese'de flise gegen bir ba§ka istif, tektonik olarak gelir. Genelde meta-
morfizma gecirmemig bu birim, 6zellikle Masif' in giiney-giineydogusundaki allokion iinitelerle kolaylikla de-
negtirilebilmektedir.

Benzer napl: yapilarin geligtigi Simav Dag1' nda isa yer yer diyateksi agsamasma kadar migmatitlesmis orta-
yiiksek dereceli metamorfitlerin iizerine, metabazik ve metaultramafik kayalan kapsayan diigiik dereceli meta-
morfitler (Simav metamorfitleri) tektonik olarak gelir (Konak, 1982). Bunlarin her ikisini birden bindirmeli bir
dokanakla iizerleyen metakirintili kayalar ve rekristalize kiregtaglar: olasili Triyas yaghidir. Sirtinda ofiyolitli
kayalan tagtyan Ust Triyas yagli dolomitik kirectaglar, tartisilabilir bir dokanakla en iistte yer alir. Ayrica, da-
ha doguda (Korkuyu dolay1) metamorfik olmayan ofiyolitli melanjin dogrudan gozlii gnayslarin iizerinde tekto-
nik olarak yer almasi, konuyu daha ilging hale getirmektedir.

Tavas-Karahalli ¢izgisinde (Menderes Masifi dogusu), Masif kapsaminda degerlendirilen diigiik dereceli ge-
sitli metamorfitlerin, Masif'e ait olmayan Liyas-Alt Eosen yagh birimler iizerine itilmesi ve bunlarin her ikisini,
Oligosen ¢ncesinde, sirtinda ofiyolitli kayalart tagiyan Mesozoyik yaglt kayalann tektonik olarak iizerlemesi
(Konak, 1993) Masif' in evrimiyle ilgili bir diger 6nemli veridir.

Tiim bu veriler:

a. Masif' in tekdiize bir istifle temsil edilmedigini,

b. Alt Eosen-Oligosen arasinda 6nemli bindirmeli yapilarin geligtigini,

c. En altta diisiik dereceli, en iistte ise yiiksek dereceli metamorfik naplarmn yer alabildigi dikkate alinirsa,
(g)zelhkle migmatitlesmeye varan orta-yiiksek dereceli metamorfizmanin naplagma hareketlerinden once geligti-

ini
d. Izmir-Ankara zonundan kaynaklandig1 varsayilan allokton kiitlelerin hareketi siirecinde, Masif’ in de kendi
icinde ekaylanarak giiney-giineydoguya dogru hareket ettigini,

e. Posttektonik olarak sokulan geng granitik kayalarin (18-25 m.y.), yiizlek veren migmatitlerin geligimiyle
iligkili olamayacagim igaret etmektedir.

2

*Bu bildiri MTA Genel Miidiirliigii tarafindan yiiriitillen "Menderes Masifi Maden Aramalan Projesi” ¢aligmalarinimn bir bo-
limiinii olugturmaktadir.



47. TURKIYE JEOLOJI KURULTAYI 1994 BILDIRI OZLERI

ABSTRACT: Menderes massif is generally regarded as composed of a gneissic core and an enclosing cover of
schist and marble. New findings, however, on the existence of thrusts and related structures have brought this de-
finition and the other aspects of the massif under discussion and also have brought the necessity of a different

point of view to the massif.

The following statements can be made upon the evaluation of new acquired data:

a. The massif is not composed of a monotonous sequence

b. Important thrusted structures developed between Lower Eocene -Oligocene times

c. Considering the lowest degree metamorphic nappes take place in the bottom whereas the highest degree
nappes are situated in the upper levels, it can be said that metamorphism, reaching to migmatitization, has occu-

red before the formation of nappes ]
d. During the movement of the allochthonous masses which are thought to come from Izmir-Ankara zone,

the massif forming an imbricate structure moved in S-SE direction
e. There is no relation between the post-tectonic granitic intrusions (18-25 m.y.) and the development of mig-

matites in the region.

Akdeniz,N.,Konak, N. ve Arma§an, F.,1980, Akhisar (Manisa) giineydogusundaki Alt Mesozoyik kayabirimleri;
T.J. Miih.Kong., 1980 Biilt., IMO yayin.

Bagarir, E., 1982, Menderes Masifi paneli, TJK yayimni.

Caglayan, A., Oztiirk, EM., Oztiirk, Z., Sav, H. ve Akat, U., 1980. Menderes Masifi giineyine ait bulgular ve ya-
pisal yorum; Jeoloji Miihendisligi Biilt., JMO yayin, 10, 9-17.

Konak, N., 1982, Simav dolayinin jeolojisi ve metamorf kayaglarinin evrimi; IUJ Yerbilimleri Biilt., 3.

Konak, N., 1985, Menderes Masifi'nde ¢ekirdek-ortii iligkilerinin yeni gozlemler 1g13inda tartigilmast;
Tiirkiye Jeoloji Kurultayi-1985,bildiri 6zleri.

Konak, N., 1993, Menderes Masifi' nin Cal-Civril-Karahalli dolayindaki yapisal 6zellikleri;
Tiirkiye Jeoloji Kurultay1-1993,Bildiri 6zleri.

Konak, N., Akdeniz, N. ve Oztiick, EM. ,1987, Geology of the south of Menderes Massif:
Guide book, IGCP, Project N.5, MTA.

Konak, N. v.d., 1994, Menderes Massifinin orta kesimindeki bindirmeli yapilarin geligimi;
Tiirkiye Jeoloji Kurultay1-1994, bildiri 6zleri.
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ERZINCAN HAVZASI VE CEVRESINDE KABUK YAPISI
CRUSTAL STRUCTURE IN AND AROUND THE ERZINCAN BASIN

M. Salih BAYRAKTUTAN Deprem Aragtirma Merkezi, Atatiirk Universitesi, ERZURUM
Hikmet YUSUFHOCA Jeoloji-Jeofizik Enstitiisii Bilimler Akademisi, Tagkent, OZBEKISTAN

OZ : Erzincan Havzasi ve gevresinde, Mart 1992 depreminden sonra yapilan aragtirmanin derin yapilara ait &n
sonuglant bu caligmada sunulmaktadir. Arastwmada deprem artg1 soklanndan yararlanarak zaman- uzaklik,
hiz- derinlik iligkilerini tesbit etmek amaciyla, Erzincan Havzasini kat eden K-G dogrultusunda 5 hat ve D-B
dogrultusunda yaklagik 200 km. uzunlugunda bir sismik profil ¢ikartildi. Bolgede Moho'ya kadar kabugun
onemli yapisal dgelerinin ara yiizeyleri agagidaki gibi belirlenmigtir.

Havza icinde; diisiik yogunlukta yiizey sedimentlerin taban1 200-215 m. aliivyal ve proliivyal dolgu taban
derinligi 1500 m. dir. Havza asimetrik geligmigtir, dolgu kalinlif1 batidan doBuya ve giineyden kuzeye artmak-
tadir. Kretase-Jura temelin derinligi 2.1-2.3 km. arasinda degismekte, Paleozoyik temelin derinligi ise 7.0 km.
dir. Metamorfitleri de iceren granit ve granodiorit temelin (Erken Paleozoyik ve/veya Pre-Kambiyen ?) derinligi
13 km. dir. Bazaltik kabuk (Okyanus Kabugu) 27 km. den baslamaktadir. Havza i¢inde (KAF zonunda) toplam
kabuk kalmlig1 39-42 km. arasinda kuzeye kalinlagarak degismektedir. Havza ortasinda kenarlari fayli 10 km.
kadar yiikselmig Manto ¢tkintisi, bu yiikselti iizerinde iist seviyelerde ofiyolit ve muhtemelen karbonat-flig se-
dimenfleri de bulunmaktadir. Havzanin kuzey ve giiney kenarlarinda dike yakin derin faylarla kabuk tamamen
kesilmigtir.

Havza cevresinde genel olarak kabuk kalnliginda giineyden kuzeye bir artig belirlenmigtir. Giineyde Mun-
zur daglarinda kabuk 53 km. ye kuzeyde Otlukbeli daglarinda ise 56 km. ye varmaktadur. Havza diginda kuzey-
deki ofiyolitli karigimin genigligi, derinlikle birlikte giderek azalmakta ve kaybolmaktadir. Bu on veriler Erzin-
can havzasinda KAF zonu'nun K-G basing altinda Miyosen sopu-Kuvaterner boyunca gelistigini, kabuk
kisalmasi ve kalinlasmasinin kenar faylar boyunca olugan geng volkanik ve jeotermik etkinlifin havza ortasin-
daki Orta Miyosen-Oncesi temelin yiikselimi ve manto-¢ikintist ile baglantisin agiklamaktadir.

ABSTRACT: Preliminariy results of the research carried out in and around the Erzincan Basin, after the March
1992 Earthquake are presented in this article. Six gravity-magnetic profiles passing through the basin, five in N-
S and one E-W orientation and one seismic- profile of about 200 km length over Erzincan -Kale have been studi-
ed for the purpose of determining time- distance and velocity- depth relations by using after- shock seismic acti-
vity. The following distinct interfaces representig major structural elements of the Crust are determined.

In the basin thickness of low- density surfacial sediments is 200- 215 m and of alluvial-proluvial infill depo-
sits is about 1500 m. The basin has asymmetric geometry with eastwards and northwards increasing sediment
thickness. Depth to Cretaceous-Jurassic basement changes in between 2,1- 2,3 km and to Paleozoic basement is
about 7.0 km. Granites and granidiorites including metamorphics ( Early Paleozoic and /or pre-Cambrian?) has
upper and lower boundries at 13 km and 27 km respectiely Basaltic crust (oceanic crust) starts at 27 km. Total
thickness of the Crust, in NAF zone, changes between 39- 42 km with a northwards increasing trend. In this zo-
ne an abrupt Mantel- uprise for about 10 km is detected. Ophiolite melange probably together with carbonate -
flysch sedimentary layers, intruded upwards into basin- fill young deposits at the central part of the basin reflec-
ting effect of Mantel -uprise at shallow depths. Erzincan basin is defined by vertical deep faults both along the
North and the South, margins which continue down to Moho

The crust thickness around the basin shows a general northwards increase. It reaches upto 53 km in Munzur
Daj to the South but 58 km in Otlukbeli Dag to the North. The N-S width of the Ophiolite- Melange outcrop to
the north of the basin, gradually decreases with depth and finally dies out completely.

These preliminary data from, Erzincan basin proided new evidences for the Late Miocene -Quatemary
compressional (N-S) evolution of the NAF Zone. The central uplifit of pre-Middle Miocene basement, Mantel-
uprise at Moho, young volcanism and geothermal activity associated with marginal faults and geometriy of op-
hiolite contacts are interpreted as the major structures formed by crustal thickenning and N-S shortenning.
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CEVRE JEOLOJISI OTURUMU

PAMUKKALE TRAVERTENLERI'NIN KENTLESME SONUCU
KIRLENMESI: EMSALSIZ DOGAL TURK ABIDESI ICIN NE

-

TUR BiR GELECEK?

POLLUTION OF THE PAMUKKALE TRAVERTINES AS A CONSEQUENCE OF UR-
BANIZATION: WHAT FUTURE FOR A UNIQUE NATURAL TURKISH MONUMENT?

Erhan ALTUNEL Department of Geology, University of Bristol,Wills Memorial Building, Quenn's Road,
Bristol BS8 1RJ, INGILTERE

Paul L. HANCOCK  Department of Geology, University of Bristol,Wills Memorial Building, Quenn's Road,
Bristol BS8 1RJ, INGILTERE

OZ: Pamukkale'de aktif olarak depolanan iki tiir traverten teras-tipi travertenler ve sirt-tipi travertenlerdir. Aktif
catlak ve faylar boyunca ¢ikan 35 °C sicakliktaki termal sulardan olusan muhtesem goriiniimlii teras-tipi traver-
tenler en az son 400000 yildan bu yana olusmaya devam etmektedirler. Sirt-tipi travertenler teras-tipi traverten-
ler kadar muhtesem goriiniimlii olmamakla beraber bolgede tektonik ve ¢evresel agidan daha onemli olugumlar-
dur. Traverten sirtlan suyun aktif catlaklar boyunca ¢ikmasi sonucu olugmaktadirlar. Aktif catlaklara ilaveten
bolgede birgok aktif olmayan ¢atlak da bulunmaktadir.Bu catlaklarda depolanmis ince bantlar halindeki traver-
tenlerin ge¢miste kismen tag ocaf1 olarak kullamlmalar sonucu, giiniimiizde bu gatlaklarda 10 m. ye varan
agikliklar goriilmektedir.

Aktif olarak depolanan travertenler Pamukkale'ye gittikge artan sayida ziyaretci cekmektedir ve bunun sonu-
cu olarak bolgede son yillarda kentlesmede hizl bir artig goriilmektedir. Bu kentlesme iki ana problemin yiik-
selmesine neden olmaktadir. (1) Oteller ve moteller 6zel yiizme havuzu ve hamamlara su saglamak amaciyla ter-
mal yeraltisuyunu ¢ekmektedirler.Yeraltisuyunun pompa ile g¢ekilmesi yeraltisuyu seviyesinin diigmesine ve
bazi dogal kaynaklarin kurumasina neden olmaktadir. (2) Bazi agik catlaklar yakin belediyeler, oteller ve motel-
ler tarafindan ¢ople doldurulmaktadir.Yiizey sular tarafindan yikanacak bu kirli artiklar esas termal su rezervu-
anmna kangacaktir. Bu durum iki 6nemli problem getirecektir. Birincisi, kirlenmig termal su iyi goriiniimii olma-
yan kirli traverten biriktirecektir, ikincisi ve en onemlisi, kirlenmig termal su insan sagligini tehdit edecektir
¢iinkii termal su,yiizme havuzlarinda, hamamlarda ve hatta gifali igme suyu olarak kullamlmaktadir.

Pamukkale traverten platosundaki kentlesmenin getirdigi bir diger olumsuzluk ise ziyaretcilerin gelmesini
saglayan gekici gevre, goriintiiniin kotiilegmesi ve ¢ok kiigiik bir alanda ¢ok sayida insanin olmasi sonucu yavag

yavag bozulmaya baglamigtir.

ABSTRACT: The two types of travertine that are actively accumulating at Pamukkale are terraced-mound tra-
vertine and fissure-ridge travertine.The spectacular active terraced-mound travertines at Pamukkale have been
building up for the last 400000 years as a result of deposition from thermal waters that issue at 35 C from springs
within segments of active fissures and faults. Although scenically less spectacular than terraced-mound traverti-
nes, fissure-ridge travertines are tectonically less spectacular than terraced-mound travertines, fissure-ridge tra-
Vertines are tectonically and environmentally more significant phenomena within the Pamukkale area. Fissure-
ridges are formed by the escape of water from open fractures. In addition to active fissures there are also nume-
rous inactive ones, most of which are still open. Many of these fissures are up to 10-m wide, partly as a result of
the past quarrying of finely banded travertine.

The actively accumulating travertines are the ones that attract visitors to Pamukkale in increasing numbers,
consequently, urbanization of the area has accelerated in recent years. Such urbanization has given rise to two
main problems. (1) Hotels and motels have been extracting subsurface thermal waters to supply private swim-
ming pools and baths. Pumping has led to a fall in the water table and is beginning to exhaust some of the natural
hot springs. (2) Some open fissures are being filled by domestic waste from adjacent municipalities, hotels and
motels. Surface waters collecting in these fissures will wash pollutants into the main thermal-water reservoir.
This will bring two major problems. Firstly, the polluted thermal waters will precipitate unclean travertine of un-
sightly appearance and, secondly and more importantly, the polluted thermal water will pose a threat to human
health where they continue to be used supplying baths, swimming pools and even medicinal drinking water.

An additional disadvantage of the urbanization of the Pamukkale travertine plateau is that the attractive envi-
ronment that visitors come to view is being progressively impaired : Its appearance is deteriorating and there are
too many people in too small an area.
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RADYOAKTIF ATIKLARIN NEDEN OLDUGU KIRLENMENIN ON-
LENMESINDE MINERALLERIN KULLANILMASI

THE UTILIZATION OF MINERALS IN AVOIDING THE POLLUTION CAUSED BY
RADIOACTIVE WASTES

Giiner GOYMEN Gazi Universitesi, Miihendislik ve Mimarlik Fakiiltesi, ANKARA
Haydar ILKER TMMOB Jeoloji Miihendisleri Odasi, ANKARA

OZ: Son yillarda radyoaktif reaktor atiklarinin jeolojik formasyonlara gémiilmesinin radyoizotoplarin yeralti
suyuna karigma olasiligini tamamen ortadan kaldrmadif1 anlasiimigtir. Radyoaktif izotoplarmn kati fazlar icin-
de tutulduktan sonra gémiilmesinin daha uygun olacag: diigiiniilmiistiir. Bu amaca yonelik olarak yapilan calig-
malar gostermistir ki, cesitli radyoizotoplar bazi minerallerin kristal ¢rgiilerinde kristal-kimyas1 prensiplerine
uygun olarak tutulabilmektedir. Bu bulgu temel alinarak yapay kayaclar, &rnegin bir titanat seramik fazi olan
"SYNROC" yapilmigtir.

Radyoizotoplarin kristal orgiilerine yerlegmeleri ile ilgili deneysel ¢aligmalarin baglangic noktasim deney-
lerde kullanilacak olan minerallerin segilmesi olugturur. Segilecek mineralin kristal orgiisii ile bu &rgiide tutul-
mas1 istenen radyoizotop arasinda bir kati-¢ozelti fazinin olugup olusamayacag: kristal-kimyasi prensipleri dik-
kate alinarak incelenir.

Elde edilen yapay karigim kristal ve bunlardan yapilan yapay kayag kendi fiziksel ve kimyasal dzelliklerine
en uygun olan kayag i¢ine gémiiliir. En uygun kayacin secilmesinde kayacin jeokimyasal ve jeotektonik 6zellik-
leri 6nem tagir,

Bildiride iilkemizde bulunan bazi minerallerin yukarida bahsedilen amag i¢in kullanilip kullanilamayacag:
kristal-kimyasi prensipleri dikkate alinarak gozden gegirilmigtir.

ABSTRACT: In recent years, it's understood that the radioactive wastes of reactors burried in geological forma-
tions do not completely abolish the probability of dispersion of the radioisotopes in the ground water. It is tho-
ught that burrying of the radioactive isotopes after keeping them into solid phase will be more reasonable. For-
mer studies showed that various radioisotopes are properly holded in the crystal texture of some minerals due to
the principles of crystal-chemistry. At the base of this data, artificial rocks such as "SYNROC" (a titanat ceramic
phase) formed.

The beginning of the experimental studies related to the settlements of radioisotopes in crystal textures is,
choosing of minerals that will be used in the experiments. Whether a solid-solution phase will be formed or not
between the radioisotope that's required to be hold in the texture of crystal and the crystal texture of the mineral
that will be preferred, is determined due to the crystal chemistry principles.

The artificial crystal mixture that's obtained and the artificial rock made from this mixture is burried in the
rock that is most suitable with it's physical and chemical characteristics. The geochemical and geotechnical cha-
racteristics of the rock is important in preferring the most suitable rock.

In this article whether some minerals that are found in our country, can be used or not for the mentioned aim
due to the principles of crystal chemistry, is reviwed.
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JEOLOJIDE YENI ODAK NOKTASI: "KENT VE CEVRE JEOLOJiSi"

NEW FOCUS ON GEOLOGY : "URBAN AND ENVIRONMENTAL GEOLOGY"
Turgut OZTAS  ITU Maden Fak., Uygulamali Jeoloji Anabilim Dali. Maslak, ISTANBUL

OZ: Giiniimiiz insaninin sik¢a kargilaghifi bir terim olan "Cevre", uyandirdig1 heyecana ve terminolojik kap-
saminmn zenginligine bagh olarak degisik meslek gruplarinca farkli yerlerde ve konularda, farkli anlamlarda
kullaniimaktadir. Terimin kullanilig1 bazen ilgili olmadigi alanlan da kapsayacak sekilde ok genig tutulur-
ken, bazen ¢ok sinith bir gergeve iginde kalmaktadir. Bu durumdan dogal olarak "Cevre Jeolojisi" kavrami da
etkilenmektedir.

Basitge, insan ve gevresi arasindaki etkilegimi aragtiran "Cevre Jeolojisi" konusundaki ilk faaliyetlerin, belki
de ilk insan ile onun ilkel dar gevresi arasinda gergeklesmis oldugu sdylenebilir. Giiniimiizde ise, insanin kar-
magik gereksinimleri, yerel olmaktan bolgesel olmaya itilmis faaliyetleri ile gelisen ve gesitlenen teknik giri-
simlerinin tiir ve boyutu, jeolojinin de neredeyse tek bir noktaya dogru giderek daha ¢ok odaklanmasina neden
olmaktadur. Igte, bu yeni odak noktasin da "Kent ve Cevre Jeolojisi" olusturmaktadir.

Bu bildiride , genel "Cevre" tanimi iginde "Kent ve Cevre Jeolojisi” nin yerin, 6nemini ve temel ¢aligma ko-
nular ile hesaplamalara girdi olugturacak temel parametreleri (bulunug, varlik, davrams, etkilenme, yararlanma
ozellikleri) gozoniine sermek ve yerbilimleri iginde de bazen bir karmaga olugturan "Uygulamali, Miihendislik,
Cevre, Kent" jeolojisi konularmin ¢aligma alanlarim1 daha belirgin bir gergeveye oturtmak hedeflenmigtir.

ABSTRACT: The term of "Environment" faced by modern man is being used in different means and subjects
by professional groups as depending on its excitement and richness of terminological contents. Sonetimes, use
of this term is kept either too limited or too large to include unrelated works. Thus, the concept of "Environmen-
tal Geology" is naturally affected by this situation.

It can be simply said that the first activities investigating interaction between man and his surroundings may
have been done between primitive human and its primitive narrow surroundings. Today, complex necessities of
human, types and dimensions of the technical enterprises developed and diversified by human activities pushed
into regional scale more than carying a local mean, have caused the orientation onto a unique point of focus of
geology. This new point of focus is called as "Urban and Environmental Geology".

In this conferance; the place, the importance, the basic works and the essential parameters forming the input
for calculations (the features of presenting, existing, behaviouring, effecting and utilizating) of "Urban and En-
vironmental Geology" in the general frame of "Environment" concept has been made clear and it has been aimed
to put the working areas of the subjects related to the geological branches on "Applied, Engineering, Urbaniza-
ting and Environment” creating the complexities in geology, into more obvious frame,
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ISTANBUL' UN COP SORUNU COZUMUNDE ACELEYE
GETIRILMIS YANLIS SECIM 4

RUSHING ON THE WRONG SOLUTION FOR THE REFUSE DISPOSAL
OF ISTANBUL

M.Haluk SIPAHI Matel Hammadde Sanayi ve Ticaret A.S..ISTANBUL

OZ: Istanbul, sorunlara bogulmug dev bir metropol. Bunlardan bir tanesi, artik acil bir yasam sorunu haline
gelmis bulunan ¢&p ve ¢opliikler sorunu.

Cok degisik yerlerden farkli ¢zelliklerde toplanan ¢oplerin; sokak temizliginden baglayip,toplama gekli, ta-
sima, transfer istasyonlar1, ayirma ve kompost yaparak geri kazanma, enerji iiretimi ve depolama gibi degisik
teknik asamalar igin ¢ok iyi planlanmas: gerekir.

Hangi ¢6p degerlendirme teknolojisi kullanilirsa kullanilsin diizenli bir depolama sahast gerekli oldugundan,
¢Op depolama yerinin se¢imi en 6nemli konudur.

istanbul Biiyiiksehir Belediyesi tarafindan Anadolu yakasinda hijyenik ¢6p depolama alani olarak secilen ve
14.6.1993 tarihinde orman izni alinan saha, Sile ormani igerisinde bakir bir alandir. Once 500 hektar olarak ta-
lep edilen saha, simdilik 100 hektarla sinrlanmigtir.

Secilen ¢op dokiim alani, Tiirkiye Seramik Sanayi i¢in hayati 6neme sahip bir maden sahasidir. Sahada mil-
yonlarca tonluk seramik ve refrakter killeri, dokiim kumu, seramik kumu ve komiir bulunmaktadir.

Tiirkiye Seramik Sanayi (yer ve duvar seramigi, vitrifiye seramik, sofra ve siis egyasi, elektroporselen), yilda
2.5 milyon ton hammadde kullanmaktadir. Seramik sanayiin ihtiyac1 olan kil miktar ise 1.200.000 ton/y1l' dir.
Yani tiim seramik hammadde ihtiyacinin yarist kildir.

Seramik sanayiinin kullandi1 killer tilkemizde iki havzadan iretilmektedir. Bir tanesi artik sadece kumlu
killer iiretilebilen, siirh rezervleri tikenmig Sogiit havzasi, digeri, Istanbul Omerli-$ile havzasidur.

Endiistrinin gereksinim duydugu 1.000.000 tonu agkn kilin tamamina yakint sézkonusu saha ve yakin civa-
rindan temin edilmektedir.

Tiirkiye Madencilik sekt¢riiniin, bagta metalik madenler olmak iizere durma noktasina geldigi ve imalat sa-
nayiinin belli sektorler diginda yatirim yapamadif1 bir donemde, Tiirkiye Seramik Endiistrisi en yeni teknoloji-
leri kullanarak biiyiik bir hizla biiyiimekte ve dig pazara agilmaktadir.

Bu biiyiimenin 6nemli bir nedeni de, $ile havzasi seramik hammaddelerinin varligidir.

istanbul Biiyiiksehir Belediyesi yer se¢imi yaparken, yaklasan yerel se¢imlerin de telagi icerisinde, maden
potansiyellerinin tespiti, gevre kogullarina uygunluk, ilerde dogabilecek hukuki sorunlar gibi ¢ok onemli konu-
lar1 aragtirmadan orman izni alarak faaliyete gegmigtir.

Cop dokiim sahasi, ekonomik potansiyellerin yer almmadif1 bolgelere kaydurilmadig: takdirde, sdzkonusu
sahada yitirilecek seramik ve refrakter killeri ile kuvars kumlarinin temini, bir daha asla miimkiin olmayacak ve
bundan da bagta seramik endiistrisi olmak iizere iilkemiz sanayi olumsuz yonde etkilenecektir. :

ABSTRACT: A giant Metropolitan suffocated with the problems, it is Istanbul. One of these problems that be-
came the most chronic amongst them is the refuse collection and its disposal at refuse dumps. For refuse dum-



