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the natural environment (Scheffer and Schachtshabel, 1989; Merian, 1954). Numerous technical improvements
and controls will lead to reduced future emissions of lead (e.g. the use of lead - free gasoline). However, owing
to the large output of lead into the groundwater, air, and soil over the last few decades, we are now facing the
problem of immense amounis of lead in all types of depositories. The large variety of industries thal contribute
to the lead output also complicate the determination of specific polluters. There are, however, certain metiiods
that may prove useful for the determination of specific polluters, and these are discussed further in the lecture.

The World Health Organization (WHQ) has indicated that lead is toxic to humans. If consumed at concent-
rations in excess of 3.5 mg per week. Lead may be taken up by humans through ingested food as well as through
the skin or through respiratory pathways. Of importance in this regard, is the chemical complex in which the le-
ad is bound. If lead occurs in a highly soluble form, for example as Lead (II) chloride, then it is readily adopted
as elemental lead by the body. This is important in the food chain, since lead occurs in plants only in dissolved
form. The chemical speciation of lead is particularly important in assessing the danger of lead up - take from le-
ad depositories. Only soluble lead compounds are mobile and may thus contaminate the groundwater. It will he
demonstrated below that laboratory and field studies, when examined in parallel, form an ideal method of inves-
tigation suitable for the earth sciences.

The assessment of lead pollution froni an earth sciences perspective, requires well chosen analyses. Determi-
nation of the concentrations of lead only form the first step for subsequent studies. Examination of eluates aimed
at determining the mobility of lead, as well as mineralogic studies of the grain size of lead - bearing compounds,
are necessary for a detailed evaluation of the hazard potential of elevated lead concentrations. Lead isotope stu-
dies may further help to pinpoint potential pollutants «ind provide information on the pathways of lead. This de-
monstrates thar geochemical and isotopic studies under controlled laboratory conditions are necessary to provi-
de urgently needed background informarion. At the same time, such studies have to be put into practice by
subsequent or parallel field studies in natural settings in order to fully understand the hazards of lead pollution.

Diinya altin madenciligi ve Tiirkiye'nin altin potansiyeli
Gold mining in the world and gold potantial of Turkey

Vedat OYGUR MTA Genel Miidiirliigii, Maden Etiit ve Arama Dairesi. Ankara
0z

19701 yillardan itibaren. altin [iyatlarinin hizla yiiksclmesiyle birlikte, altnli cevherin iglenmesi teknoloji-
sindeki yeni geligmelerin de ctkisiyle Diinya altin madencilidi dikkati ¢eken bir biiylime stireci i¢ine girmistir.
Boylece, yeni bir "Altma Hiicum" dinemi yaganmaya baglamistir. Diinya madenciligini egemenlii altina alan
bu gelisim iilkemizi de etkilemekte gecikmemis ve ¢zellikle Bati Anadolu ve Dogu Karadeniz'de yogun arama
calismalarina baglanmigtir. Ancak, bulunan yataklarmn {iretime agilabilmesi igin, altin madencilifinin ¢evreyi
nasil etkileyecegi konusundaki tartigmalarin ¢oziimlenmesi gerekmektedir.

Acilma tektoniginin egemen oldugu, jeotermal sistemler bakimindan zengin ve epitermal altin cevherlegme-
lerinin parmak izi olarak kabul edilen Hg - As - Sb cevherlesmelerinin fazlaca goriildiigii Batt Anadolu ile altin
cevherlesmeleri acisindan ¢nem tagiyan masif siilfid ve porliri tip maden yataklarmin bol bulundugu Dogu Ka-
radeniz, altin cevherlesmeleri i¢in jeolojik ve metalojenik agilardan Tirkiye'nin potansiyel bolgeleridir. Giini-
miizde igletilebilirligi s6z konusu altin yataklarinn rezervi 76 ton, potansiyel yataklarinki 17 ton ve altmin yan
iiriin oldugu baz metal yataklanindaki altin rezervi 42 ton olmak tizere bilinen toplam altin rezervi 135 tondur.

ABSTRACT

World gold mining has been in conspicuous enlargement period since 1970's, due to the new developments
in the gold ore proccesing rogether with the rapid increase of the gold prices. Therefore, a new "Gold Rush" fi-
me has started to be lived. This evolution dominating the world mining has not been late 1o affect our country,
and increasing exploration activities have been started particularly in the western Anatolia and in the eastern
Pontids. However, the dispute how gold mining will be affected the environment must be solved to mine the dis-
covered deposits.

Western Anatolia where the extension tectonics have been dominant, geothermal systems are abundant, and
the Hg - As - Sb mineralizations that are the fingerprint of the epithermal gold mineralizations are widespread,
and the Eastren Pontids where the massif sulfides and porphyry - type ore deposits that are important for the
gold mineralizations are abundant are the potential regions for the gold mineralizations from the point of view
of the geology andmetallogeny of Turkey. The known total gold reserve at present in 135 metric tons as the exp-
loitable gold deposits have 76 metric tons, the potential deposits 17 metric tons, and the base - metal deposits

where the gold is by - product 42 metric tons.
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MUHENDISLIK JEOLOJISI OTURUMU - I

Yeralt1 yapilar: projelerinde miithendislik jeolojisi

calismalari
Engineering geological studies in underground structure projects

Ityas YILMAZER ‘Spcklru Jeotek A.S. Ankara.

Siikri KAYA Spektra Jeotek A.S. Ankara.

Tamer Yigit DUMAN M.T.A. Genel Miidiirliigi. Jeoloji Etiitleri Dairesi, Ankara.
0z

Yeralu yapilar, kullanimda gegitli agilardan uygun nitelikler (agimast nedeniyle, tarih ¢ncesinden giiniimii-
ze artan ivmeyle cesitlenccek kullantdmugtir,

Miihendislik ¢ahgmalarinin 6nemi. genellikle yapim ¢ahigmalart sirasinda kargiagilan sorunlarla anlagil-
maktadir. Bu yaklagimin projeye yiiklendigi zaman. maliyct ve gevresel ters etki, ¢ogu zaman, kabuledilebilir
smirlarm Glesine tagmaktadir. Bu nedenle yer seg¢iminde gozoniinde tutulmast gercken noktalar ve siircksizlik
aragtirmalart gekil ve tablolarda 6z olarak verilmeye ¢aligilmigtir. Bu tiir calismalarmn, iiretilmesi oldukga ko-
lay olmasma kargm projeye sagladigi yararlar yaygin olarak uygulanan sondajlt calismalarda daha fazla oldudu
pek ¢ok projede dogrulanmustir. Ayrica, yeralt jeolojisi aragtirmalarim planlanmasinda ve iiretilmesinde te-
mel olugturmaktadir. Dogru tamimlanmamig sorunlarn ¢zim yollart hemen her projede giderilmesi gii¢ yeni
sorunlarin kaynagr olmugtur. Olasil sorunlarin 6nceden goriilmesi ve gerckli mithendislik ¢oziim Onerilerinin
yerinde ve zamaninda uygulanmast kagimilmazdir.

ABSTRACT

Ancient communities have used rock hewn structures extensively where alternating weak (hewn out) and
strong (as crown) laver stratification. Qanats (horizontal dug wells) are the oldest (2000 BC) tunnels types.
With the implementation of advanced supporting systems, the underground structures have become more aitrac-
tive for verious engineering functions.

Stability, environmental concern, availability, constructibality, and security are the basic factors that are
taken into consideration in underground projects. Engineering geolgical study including preparation of geotech-
nical and hydrogeological models is an essential step for site selection and desing. A geotechnical design bear-
ing dynamic charecter could help to alleviate unforeseen geological and hydrogeological problems.

It is usual that the rock quality gets better with depth whereas permeability and mean temperature decrease.
This is valid everywhere away from a geothermal area and down to a certain depth in the same formation. Geo-
environmental impact and instability problems also decrease with depth whereas construction cost increase.

Akarsu akim hidrograflarindan yararlanilarak
yenilenebilir yeraltisuyu rezervinin belirlenmesi ve
Tiirkiye yenilenebilir yeraltisuyu potansiyeli hakkinda bir

yaklasim
The determination of the renewable groundwater rezerve of the basins by using runoff
hydrographs and an approach to the renewable groundwater rezerve of Turkey

Mustafa YURDAGUL DSI Genel Miidiirliigii, Ankara.
0z

Bir akarsuda su potansiyelini belirlemek igin akarsuyun segilen kesitlerinde belirli araliklarla debisi dlgiiliir.
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Dcbi zamana kargt graliklendiginde akarsu akim hidrogralr elde edilir. Hidrograflar kig ve bahar aylarinda yag-
mur ve kar crimesi nedeniyle pik yapan egrilerdir. Yagisin olmadi81 aylarda akarsuda goriilen akim yeraltisuyu
bosalimidur. Bazen akarsuda sulama oldugundan yiizeysel akiy goriilmeyebilir.

Bu ¢alismada Tirkiye genclinde 26 ana havzaya ayrilan akarsularimizda 1940 - 1974 yillar arasinda denize
en yakm ol¢iim noktalarindaki hidrograflar ¢izilmigtir. Grafiklerden her havza igin yenilencbilir yeraltisuyu
akmlart belirlenmistir, Bu yolla Tiirkiye genclinde 67 km*/yillik yenilenebilir yeraltisuyu potansiyeli belirlen-
migtir.

ABSTRACT

The yield of a streant is measured at various cross sections along the stream bed to find its water potential.
When the vield is plotted against the time on a graph, the hydrograph of a stream is provided. Hydrographs are
curves having peaks covering winter und spring due to heavy precipitation and melting of the snow. The flow of
the streams in months witout precipitation is the discharge of groundwater is the dicharge of groundwater.
Sometimes flow is also not observed in streams when the wateris diverted to the irrigation channels.

In this paper, the hvdrograps of the streams covering the 26 main drainage basins of Turkey are prepared
from the flow measurements taken at the nearest gauging stations to the sea for the years between 1940 and
1974. The renewable groundwater flow is determined for every basin by the graphs. Thus, a 67 Km'la renewa-
ble grounwater potential is calculeted for Turkey in general.

Normal konsolide olmus iki zemin orneginde gerilme

orselenmesinin efektif i¢sel siirtiitnme agisina etkisi
Effects of stress disturbance on the effective internal friction angles: Two case studies
Sfrom normally consolidated homogeneous samples.

Havvanur KILIC Yildiz Teknik Universitesi, Ingaat Fakiiltesi, Istanbul.
Seénmez YILDIRIM Yildiz Teknik Universitesi. Ingaat Fakiltesi. Istanbul.
0z

Bu makalede doZadan érnek alinmasi sirasinda kagmilmaz bir etki olarak meydana gelen gerilme Orselen-
mesi, yani gerilme bogalmasinn normal konsolide killerde, efektif gerilmelere gore belirlenen efekdtif icsel siir-
tinme agilar1 ve gerilme izlerine etkileri aragtlmistir, Caligma Istanbul yesil kili ve kaolen gibi plastisite. li-
kit limit ve gegirgenlik ozellikleri birbirinden ¢ok farklt iki ¢rnek iizerinde yapilmigtir. Zemin 6rneklerinde
ozelliklerin daha kolay kontrol edilebilmesi i¢in laboratuvarda, konsolidometrede normal konsolide olarak hazir-
lanmis homojen, gerilme tarihgesi belirli blok 6érnekler kullanimigtir. Boylece normal konsolide killi zeminler-
de, gerilme orsclenmesinin etkisini gidermek igin 6rneklerin tekrar konsolide edilmesinin, efektif gerilmeler cin-
sinden igsel stirtiinme agismun gergek dederini 6lgmek bakimindan yeterli oldugu sonucuna varidlmigtir.

ABSTRACT

This stucy investigates the effect of stress disturbance, in other words the stress relief on the effective inter-
nal friction angles and stress paths of normally consolidated clays that occurs inevitably during sampling in the
field. The study is conducted on Istanbul "green" clay and on kaolinite, which vary greatly from one another in
plasticity, liguid limit and permeability characteristics. In the laboratory normally consolidated, homogeneous
block samples of known stress history are prepared in the consolidometer in order to obtain a better control of
the properties of soil samples. It is concluded that the reconsolidation of samples is sufficient to overcome the
stress disturbance in normally consolidated clayey soils to determine the actual internal friction angle in terms
of effective stresses.
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Basinc¢h akiferlerde depolama katsayisinin tahmini
A prediction of the storage coefficient of the confined aquifers

Orhan DUMLU Istanbul Teknik Universitesi. Maden Fakiiltesi, Istanbul.
Erkan BOZKURTOGLU Istanbul Teknik Universitesi, Maden Fakiiltesi, Istanbul.
0z

Yeraltusuyu iglctmesi planlanan alanlarda iretim kuyularindaki diigiimleri ve kuyular arasindaki girigimle-
rin saghkl tahmini igin akiferin igletme alant igersindeki hidrolik katsayilarinin bilinmesi gerckir. Depolama
katsayisinin bulunmast igin pompaj kuyusunun yaninda goézlem kuyusunda agilmast gerekmektedir. Biitiin ig-
letme alant i¢ersinde ¢ok sayida kuyu acarak pompalama deneyi yapmak zorunlulugu ise ekonomik bir ¢oiziim
olmaktan uzaktr. Dolayisiyla depolama katsayisiun tahmin edilebilmesi igin bazi yaklagimlarin yapiimas: ka-
cimilmazdir,

Bu ¢aligmada basingl akilerin barometrik etkinlidi, kalinlig1 ve litolojisi dikkate almarak depolama katsayi-
smin tahmin edilmesi konusu incelenmigtir. Caligmada akiferin basingli oldudu, mevsimsel yeraltisuyu seviye-
si dedigimi ile veya akiferi distten smirfayan tabakanin muntazam olmamast yer yer serbest akifere doniismedi-
gi varsayimustir (Sekil 2 - 3).

Caligma sonucu, tancli basingli akiferlerde depolama katsayisinin S = 3* 10°b formiilii ile bulunabilecegi
saptanmigtir (b: Akifer kalinlig1).

ABSTRACT

In order to estimate the drawdown in the production wells and interference among the wells in groundwater
exploitation area, it is necessary to know the aquifer coefficients. Drilling many pumped and observation wells
and running aquifer test for this purpose may not be economic.

In this study, it is tried to estimate storage coefficient of confined aquifers, using lithology, thickness and the
barometric efficiency of the confined aquifers, assuming that aquifer is extensive and completly confined aquif-
er.

As a result, it is found that averange storage coefficient of granular confined aquifer can be estimated using
S = 3% JOb formula (b is the thickness of aquifer in meter).
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MADEN YATAKLARI OTURUMU - I

Kaman (Kirsehir) cevresindeki fluorit yataklarinda sivi

kapanim c¢alismalari
Fluid inclusion studies on the fluorite deposits of Kaman (Kirsehir)

Yildiz ULU Orta Dogu Teknik Universitesi, Jeoloji Miihendisligi Bolimii, Ankara.
0z

Kaman ¢evresindeki fluorit yataklarinin olusum sicakliklarmt belirlemek amaciyla, Yeniyapan, Baymdir,
Isahocalt kéyleri ve Alisar yaylalart yakinlarinda bulunan fluorit yataklarindaki stvi kapanimlar ¢alisiimistir.
Caligma alani Orta Anadolu Kristalen Karmagiginin kuzeybatisinda yer almaktadir. Catlak ve damar dolgusu
scklinde goriilen yataklarin yan kayaglart Bayindir, Yeniyapan, Isahocalt ve Alisar'da olasili Geg Kretase yaslt
alkalen siyenit sokulumlary; Alisar yataklarinin bir boliimiinde ise metamorfik kayaglardir. Minerallegme, [(luo-
rit + kuvarstan olugan sinurlt bir parajenezle temsil edilmektedir. Yeniyapan ve Aligar yataklarinin bir kisminda
bu minerallere kalsit de eglik etmektedir.

Fluoritlerde bulunan renk bantlar: da gz 6niine alinarak yapilan mikrotermometrik ¢aligmalarda, ortalama
homojenlesme sicakliklari, Yeniyapan fluoritleri igin 130.3°C; Bayimdir fluoritleri igin 126°C; Isahocalt fluorit-
leri i¢in 144.6°C; Alisar fluoritleri i¢in 147.3°C olarak belirlenmistir. Renk bantlarr arasinda bir sicaklik farkli-
Lig1 gozlenmemigtir. Yeniyapan ve Bayindir fluoritlerinde. Alisar ve Isahocali fluoritlerine nazaran daha diigiik
homojenlesme sicakliklar: elde edilmigtir. Bununla birlikte yataklardan elde edilen sicaklik verileri, bu yatakla-
rin tamaminin epitermal sicaklik kosullarinda olugtugunu gostermektedir.

ABSTRACT

Fluid inclusions in the fluorite deposits around Yeniyapan, Bayindir, Isahocali, Villages and Alisdr Yaylala-
riin the Kaman region are studied. The study area lies to the northwest of Central Anaiolian Crystalline Com-
plex. The deposits are of open space filling type and are hosted by alkaline syenite intrusions of probably Late
Cretaceous age in Baymndir, Yenivapan, Isahocali and Alisar, some of the Alisar fluorites are also hosted by
metamorphic 10(&? Mineralization displays a poor paragenesis composed of fluorite mzcl quartz which is ac-
companied by calcite in Yenivapan and Alisar.

As a result of the microthermometric studies, performed separately on each color band in fluorites, average
homogenization temperatures are determined as 130.3 °C for Yenivapan fluorites, 126 °C for Baymndir fluorites,
144.6 °C for Isahocali fluorites and 147.3 °C for Alisar fluorites. No difference is observed between the homo-
genization temperatures of the color bands. The homogenization temperatures obtained from the Yeniyapan and
Bayindir fluorites are slightly lower than those of the Alisar and Isahocali fluorites. Nevertheless, the tempera-
ture data indicates epithermal temperature conditions for the formation of all deposits.

Denizel polimetalik oksit yataklarmin olusumu ve
korelasyonu (IGCP 318) iizerine ticiincii uluslararasi

toplant1 ve saha calismalari, 1995, Tiirkiye
Genesis and correlation of marine polymetalic oxides (IGCP 318), third international
meeting and field workshop, 1995, TURKEY

Hiiseyin OZTURK Istanbul Universitesi, Jeoloji Miihendisligi Boliimii, Istanbul.
0z
IGCP 318 aragtirma grubunun yillik iigiincii toplantis1 ve saha ¢caligmalan 21 Eyliil - 30 Eyliil 1995 tarihleri
arasinda Tiirkiye'de yapilmigtir. Tiirkiye'deki saha ¢alismalarinda farkli olusum Ozelliklerine sahip denizel de-
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mir ve mangancz, yataklart ziyaret edimigtir. Ayrica t¢ oturumda yapilan toplantilarda tebligler verilmig ve
IGCP 395 projc taslagr tartigtimigtir.

Aragtirma grubu saha gezisine Istanbul'da baglamug. ilk incelemeler Camdag (Sakarya) oolitik demir yata-
ginda olmustur. Devoniyen yash oolitik demir yatagmin Balikli Dere mostrast incelenmis buradaki oolitik ve
fosilli cevher zonunda arastirmalar yapilmigtir. Aragtirmacilar, fosilli demir cevherlesmesinin ikincil iglemler-
le gelismis olabilecedini ileri siirmiiglerdir. Ikinei durak olarak radyolaryah ¢ortlerle iligkili Cayili manganez
yata81 (Haymana - Anl\am) secilmis buradaki cevherlegmelerin hidrotermal ve diyajenetik iglemlerle olugtugu
ileri siiriilmistiic. Yatak civarinda hidrotermal sisteme ait akigkan kanallart aragtirilmig, cevherlesmenin yan
kayaglar agisindan Franciscan serilerine benzedii belirtilmigtir. Ugiincii aragtirma alant Misis Karmagig1 igin-
deki Cevretepe ve Dokuztekne (Ceyhan - Adand) yataklart olmugtur. Gliney Anadolu Siitur Kugaginin Miyosen
yash olistostromal scrileri igindeki Mn yataklart muhtemelen Kretase yaglt tektonik dilim ve/veya olistolitleri
icinde yer almaktadir. Cevher kimyast bu kugaktaki cevherlegmelerde hidrotermal ve hidrojenctik iglemleri
yansitmaktadir. Dordiincii inceleme alant Bati Toros kugagmda yer alan siyah seyl serileriyle iligkili manganez
yataklart olmugtur. Bu kugaktaki manganecz yataklarmdan Ust Kretase yagh Gokgeovacik (Mugla) ve Ulukent
(Denizli) vataklarinda aragtirmalar ydplllTll}Ill Gokgeovacik Mn yatag: allokton karbonatlarmn silisli eyl dii-
zcylcrind(, bulunur ve transgresyon - regresyon salmimlaria bagl olarak ¢okelmigtir, Ulukent Mn yatagr ise
karbonatlarmn siyah seylleri i¢inde yer almakta ve yesil sist fasiyesinde metamorfizma gostermektedir. Beginci
ana durak Trakya Havzasi'ndaki Oligosen yash Binkilig ve Sefaalan (Tekirdag) Mn yataklart olmugtur. Bu ya-
taklarin da yan kayag iliskileri ve diyajenetik replasman olugum modeli tartigilmagtir.

ABSTRACT

Third annual international meeting and field workshop of the IGCP 318 (Genesis and Correlation of Poly-
metalic Oxides) held in Turkey, in 21 - 30 September, 1995. Iron and manganese deposits of Turkey which be-
long to different age and origin have been visited during the field workshop. Some paper presentations and in-
formal talks has been made in three mettings and new project proposal of IGCP 395 has been discussed.
Working group started from Istanbul for the field excursion and the first location was Camdag (Sakarya) oolitic
iron ore deposit. Both fossilliferrous und oolitic ore types of the Devonian which are observed at the Balikli
Dere locality and participants generally emphasised that the fossiiliferous ore has been formed by secondary
processes. Second location was radiolarian chert - hosted Cayuli Mn deposit (Haymana - Ankara) which was
formed by hydrothermal and diagenetic processes and shows close similarities to Franciscan deposits according
to someones of the working group. Hydrothermal feeder sysem which could be related to Mn mineralization, es-
pecially has been looked for but has not been observed in the field. The third investigated area was Missis re-
gion which include Cevretepe and Dokuztekne (Ceyhan - Adana) ferromanganese deposits. These deposits are
located in the olistostromal seires of the Miocene belonging to the Southeast Anatolian surure zone. Ferroman-
ganese mineralizations occur in tectonic slide andlor olistolith of the Cretaceous age. Chemical compositons of
the ore reflect hydrothermal and hydrogenous formation processes. The fourth investigation area was Western
Taurides which includes important Mn deposits such as Ulukent and Gokgeovacik. Gokgeovacik manganese de-
posit occur within siliceous shale horizon of the allocthonous carbonates and was formed transgression regres-
sion cycle. Ulukent Mn deposit occurs in the black shale horizon of the late Cretaceous carbonates and has
green shist facies metamorphism. The fifth investigation area was Tekirdag, where we visited Binkili¢ and Se-
faalan manganese deposits of the Oligocene. Host rock litologies and diagenetic replacement model of these de-
posits have been discussed.

Keciborlu kiikiirt ocaklari yoresi jeolojisi (Isparta)
Geology of Kegiborlu sulphur mine area (Isparta)

Abdullah Mcte OZGUNER  MTA Genel Miidiirliigii, Maden Etiit ve Arama Dairesi, Ankara.
0z ‘

Kegiborlu kiikiirt ocaklart yoresinde siddetli metasomatizma ve alterasyonun goriilmesi ve kiikiirt yataklari-
min Keciborlu Kiikiirt faymin diigen blok tarafinda ofiolitik melanj i¢inde yerlesmesi ve fay boyunca dizilmesi,
submagmatizmanim fay boyunca etken oldugunu gostermektedir. Uzay goriintiilerinde, bu fayin, Afyon ve Ispar-
ta volkanizmalart arasinda uzandi@i goriilmektedir. Kiikiirt faymin Likya nap: 6n cephe simriyla ¢cakismasi te-
sadiifi degildir. Orta Miyosen'de 011()11[161 Likya napiyla yoreye yerlestigi zaman kabuk kahnlagmam olmug ve
sonunda Ust Pliyosen zamaninda, bu kabuk kalilagmast agirhi§inin dogurdugu diigey gravite stresi neticesinde
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napmn 6n cephe simrindan ¢okmiig ve Kegiborlu Kiikiirt fayimn: olugturmustur.

Kabuk kalinlagmasi, aym zamanda. kabugun temelde anatektik ergimesine ve magma hacminin genlesmesi-
ne ve Ust Pliyosene kadar bu anatektik magmanin Alyon ve Isparta volkanizmalart olarak yeryiiziine bosalma-
sma neden olmugtur. Kegiborlu Kiikiirt fay1, Ust Pliyosen'de Afyon ve Isparta volkanizmalar: arasinda olusan
¢okiinti grabeninin dogu kanadinda yer almaktadir.

Kiikiirt cevheri olugumu . "yeraltt su kabudu" icerisinde (ck bir mineralizasyon sathast miiddetince gelis-
migtir. Magmadan derin faylar boyunca mineralize sivi ve gazlar su kabuguna tagmmig ve buradaki kesisen
fay lokasyonlarinda ve gozenekli litolojilerde oksitlenerek elementer kiikiirdii ¢okeltmiglerdir. Cevherin ¢okeli-
mi esnasinda sulu ortamlarda bazi iyonlar anakayactan sizma yoluyla disart atilmig ve yerlerini kiirkiirt, su. pi-
rit almigtir. Boylece kiikiirt cevherinin etrafinda piritli. opalli. killi zonlara rastlanmaktadwr. Zamanla i¢ zonlar
dig zonlara ilerleyerek geligmis ve geniglemistir.

Magmatik kiikiirt cevheri olugumunu etkileyen faktorler sunlardir: (1) Sig anatektik magmatizma ve faylar
boyunca sokulumlart (2) Kesisen faylar (3) Yeralt1 su kabudu (4) Gozenekli ve kimyasal alterasyonu kolay ana
kaya¢ ve bu anakayacin iizerinde ortii kayac.

Kegiborlu kiikiirt ocaklart yoresinde yapilan sondajlarin araliklari, yeni ve biiyiik bir yeraltr kiirkiirt yatagi-
mn bulunmast olasihginin az oldugunu gostermektedir. Halbuki bu ocaklar y&resi diginda ve civarinda yeni bii-
yiik kiikiirt yataklarmin bulunmasi olasilig1 oldugu gibi, kiikiirt izabe ve flotasyon fabrikasina yakinligt agisin-
dan da bu yataklarm aranmasini 6nemi biiyiiktiir.

ABSTRACT

Appearance of severe metasomatic alteration of Kegiborlu sulfur mine region and location of the sulphur
beds on the downthrown and along side of Kegiborlu Sulphur fault indicate effectiveness of the sub magmatism
along it. It is apparent from the Landsat Images that this fault lies between Afyon and Isparta volcanisms. The
conjunction of the sulphur fault with the front - face of the Lician Nap is not a coincidence. A crust thickening in
the region has been occurred with the emplacement of ophiolites by means of Lician Nap movement in mid - Mi-
ocene. Ophiolitic front - face of Lician Nap has been thrown down by the weight of this crust thickening during
Upper Pliocene and Keciborlu sulphur fault has been formed.

The thickening of the crust has been responsible for the anatechtical fusion and expansion of the magma vo-
lume and the extrusions of Afyon and Isparta volcanisms until Upper Pliocene. But Kegiborlu sulphur fault, con-
sitituted eastern flank of the down - warped graben between Afyon and Isparta volcanisms soon after their extru-
sions

The sulphur ore beds have been developed during a single mineralization phase within "underground water
crust”. Mineralized liquids and gases have been brought to the water crust from magma by deep faults and the
elementary sulphur has been precipituted by oxidation within porous locations of fault crossings. Some ions
have been expelled by bleaching from the parent rock within water crust and subsequently sulphur, water, pyrite
replaced them. Consequently pyriteous, opaline and orgilaceous zones have been developled around sulphur
ore. Inner zones have progressed towurd outer zones by the time.

Factors affecing development of magmatic sulphur beds are as follows: (1) Anatechtic magmatism and their
intrusions along the faults. (2) Crossing faults (3) Underground water crust (4) Porous and easily alterable par-
ent rock and unpermeable cover rock.

Distances between the wells which have already been drilled within Ke¢iborlu sulphur mine region; indicate
that possibility of the existence of new and big underground sulphur bed is very weak. But it is possible to find
new and big sulphur beds near outside this mine area. Exploration of these kinds of beds near outside the mine
area has another importance from the point of near by location of the existing elementary sulphur extracting
factory.

Odemis asmasifindeki cevherlesmelerin derlenmesi ve

kokensel yorumu )
The compilation and genetical interpretation of the mineralizations of Odemig
submassif
Nevin KARAOGLU Dokuz Eyliil Universitesi, Jeoloji Miihendisligi Boliimii, Izmir.
0z
Bir¢ok cevherlegmelerin iginde yeraldigi Menderes Masili, maden yataklar agisindan oldukga zengin olup
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‘Batr Anadolu Metalojenik Kugadi” i¢inde deerlendirilmektedir, Bu kusgakia gnayslar i¢inde stratiform Fe, gist-
ler i¢inde damar ve stratiform tipte Pb - Zn - Cu - Hg - As - Au - Ag - W. mermerler i¢inde zimpara ve boksit,
ultrabazik kayaclar i¢inde Cr. Neojen sedimanterleri i¢inde bor. trona, silvin, Jips. anhidrit, soda, komiir yatakla-
11 ve ayrica kalimt tipi Fe - Ni - Co cevherlesmeleri vardir. Menderes Masifis Gordes. Egrigéz, Cine ve Odemis
Asmasili olmak iizere baglica dort asmasife ayrilarak incelenmektedir. Menderes Masifimin bu altmasiflerinden
Odemig Asmasili iginde ise 6zcllikle. Hg. Sb. As. Au, Ag. W ve Pb - Zn cevherlegmeleri Menderes Masifi'nin
diger asmasillerine gére daha yaygindir. Bu caligma kapsaminda Odemis Asmasili icindeki cevherlesmelerin
daha oneeki cahgmalara gére derlemesi yapilarak metalojenik bolge kapsamma koyan, bélgenin magmatizma -
volkanizma ve tektonigi olup bu aktivitelere bagli cevherlesmelerden 6zellikle Hg. Sb, As, Au, Ag ve W icerikli
olanlar Batr Anadolu Meltalojenik Kusaginin simirlarinim belirlenmesinde oldukga 6nemli bir parametre olmug-
tur.
ABSTRACT

Menderes Massif is quite rich in ore deposits and regarded in "West Anatolia Metallogenic Belt” which has
various iype of mineralizations. This belt is mainly composed of stratiform tvpe Fe deposits in gneiss, vein and
stratifornt type Pb - 7Zn - Cu - Hg - As - Au - Ag - W deposits in schists, emery and bauxite deposits in marble,
Cr deposits in basic - ultrabasic rocks, borate, trona, sylvine, gibs, anhydrite, soda, coal deposits in Neogene
sediments and residual type Fe - Ni - Co deposils. Menderes Massif is investigated dividing into four submas-
sifs: Gordes, Egrigoz, Cine and Odemis. Odemis Submassif is richer in Hg, Sh, As, Au, Ag, W and Pb - Zn min-
eralizations comparing to other submassifs of Menderes Massif. In this study, the previous reports and papers
on the mineralizations of Odemis Submassif have been compiled and prepared a metallogenic map. The geneti-
cal suggestions have been presented considering the stratigraphic, tectonic, paragenetic and geochemical fea-
tures of the mineralizations. The mineralizations related to magmatic - volcanic and tectonic activities, especial-
Iv Hg, Sh, As, Au, Ag and W mineralizations in Odemis Submassif are the basic parameters for determining the
boundaries of West Anatolia Metallogenic Bell.
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SEDIMANTOLOJI OTURUMU

Akdere Havzasi Ust kretase karbonat etek (apron)
dolgularinin fasiyes karakterleri ve ¢okelme modeli,
Dogu Toroslar, Giiriin - GB Sivas (Tiirkiye)

Depositional model and facies characteristics of Upper Cretaceous carbonate apron
sediments in Akdere Basin, Eastern Taurus, Giirtin - SW Sivas (Turkey)

Egrel ATABEY MTA Genel Miidiirliigii, Jeoloji Etiitleri Dairesi, Ankara.
0z

Bu ¢alisma Dogu Toros Akdere Havzasi (Giiriin - GB Sivas) Ust Kretase karbonat etek dolgulariin fasiyes
ozelliklerini ve olusturduklar gokelme modelini ortaya koymayr amaglar. Yorede Ust Kretase doneminde kar-
bonat platformunun kismen pargalanarak ¢okmesi sonucunda olusan Akdere Havzasi yamacinda; havza yamaci
- platform kenarina parelel uzanan. 2 - 7 m kalinhgnda ve km'lerce uzunlugunda, kanal sistemleri igermeyen,
resedimente kalsiklastik dolgulanmalar bulunmaktadir. Bu dolgulanmalar denizaltr yelpaze modellerinin bir al-
ternatili olarak sunulan karbonat etek (apron) modeline bir 6mek tegkil etmcktedir. Bunlar aZurlikli olarak plat-
form kenart rudist resiflerinden tiiremis malzeme kapsamaktadur. Platform kenari alanlarda ince tabakali - lami-
nalt kirectagi ve marn goriilmesine kargm, havza yamacinda kaln konglomera/bres diizeyleri ve bunlarla
ardalanmali kalkarenitler yer almaktadir. Havza alaninda ise havza yamact birimleri ile gegigli olan, killi kireg-
tag1 ve marn agwrlikli litoloji topluluu mevcuttur. Bu kaya birimlerinin bir, veya birkagi birlikte iist yamag, ap-
ron ve havza fasiyes topluluklarini olugturmaktadur. Es ¢okelme tektonigi, deniz diizeyi algalma ve yiikselme
olaylar1 depolanmayt biiyiik 6l¢iide kontrol etmistir. Platform kenarmm ve havza yamacinin stirekli olarak fay-
lanmast ve artan yamag egimine bagli olarak platform kenar rudist resiflerinden tiireyen malzeme havza yama-
cinda kalsiklastik istifler seklinde yeniden depolanmugtir. Bu tiir olugumlar bir yelpaze olusturmasi gerektirdi-
5i halde, yiiksek yamag egimi nedeniyle platform kenarina paralel olarak, yamag altinda depolanmig ve burada
yamag alti karbonat etek dolgusunu olusturmugtur. Bu ¢okel dolgulart havzadan, havza yamacina dogru birbi-
riyle yaml ve diisey gecisli, pelajik camurtag: - vaketast, konglomera / bres - biyo - litoklastl istiftagt - tane-
tagt fasiyesleri ile gamurtagt fasiyesinden olugan bir karbonat etek dolgusu modelini olugturmaktadir.

ABSTRACT

The study is aimed to establish the depositional model and facies properties of Upper Cretaceous Carbonate
apron sediments in Akdere Basin, at Eastern Taurus (Giiriin - SW Sivas). In the area, the unchannellized, resedi-
mented calciclastic deposits; 2 - 7 m thick and km's in length; and parellel to the basin slope - plaiform margin
are present in Akdere Basin slope which developed as a result of partly collapsed and subsidence of carbonate
platform during Late Cretaceous. These deposits are an example of carbonate apron model which is an alterna-
tive to the submarine fan models. These are mainly consisting of materials derived from platform margin rudis-
tic reefs. The thin bedded - laminated limestone and marl is observed in the area of platform margin, whereas,
in the basin slope thick conglomerate | breccia levels and intercalated calcarenites are outcropped. The one or
more of these rock units make upper slope, apron and basin facies assemblages. Syndepositional tectonism, low-
stand and highstand in sea level changes effectively controlled the deposition. Due to continued faulting of plat-
form margin rudistic reefs resedimented in the basin slope, in the form of calciclastic sequences. Although these
type of sed/menrs should form the submarine fan, due to high slope amount, they are deposited as subslope are-
as. These sediment fills are inter fingering with each other from Basin, to basin slope, and comprise the pelagic
“mudstone - wackestone, conglomera | breccia, bio - lithoclastic packestone - grainstone facies and mudstone fa-

cies of an carbonate apron fill models.
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Firtina baskin bir selfteki fasiyes ve siirecler:

Corum kuzeyi, Liitesiyen, Orta Anadolu
Facies and processes in a storm - dominated shelf: N Corum, Liitetian, Central
Anatolia

Faruk OCAKOGLU MTA Genel Midiirligii, Maden Analizleri ve Teknoloji Dairesi, Ankara.
Atilla CINER Hacettepe Universitesi, Jeoloji Miihendisligi Boliimi, Ankara.
0z

Gorum'un 5 km. kadar kuzeyinde Geg Liitesiyen yaglt kalin, homojen bir kiltagt - kumtagi ardalanmas ile
bunun bir kesimiyle yanal gegisli bir nummulitli karbonat istifi yiizeylenir. Farkl kesitler iizerinde gerceklesti-
rilen aynintili sedimantolojik ¢aligmalar, bunlardan birincisinin s13 denizel bir ortamda firtinalarm cOkelttigi
kumlarla sakinlik donemlerindeki ¢amurlardan; ikincisinin ise daha 1§ kesimlerde ¢okelmis baslica karbonat
yiisim fasiyeslerinden olustuunu géstermigtir. Cokel sistemlerinin alansal yayiimma ve firtina ¢okellerin-
den saglanan paleoakinti verilerine gore bu donem boyunca kiy1 ¢izgisi inceleme alant kuzeyinde yeralmigtir,

ABSTRACT

Late Liitetian aged, thick and homogeneous mudstone - sandstone alternations which is laterally passing to
nummulitic carbonate rocks are exposed at 5 km north of Corum. Sedimentologic studies carried out on differ-
ent cross sections indicate that mudstone - sandstone alternations are made up of storm - generated-sands Jol-
lowed by fairweather muds. Nummulitic carbonate accumulations are thought to be deposited in shallower envi-
ronments. Spatial distribution of depositional systems and paleocurrent directions obtained from storm -
deposited sandstones indicate that the shoreline was located to the north of the study area.

Bati Toroslar Aksu oniilke havzasi resifal Miyosen
dolgusunun litofasiyes analizi, cokelme sistemleri ve

tektono - sedimenter evrimi '
Reefal Miocene sedimentary - fill of the Aksu foreland basin, Western Taurids,
Turkey: Lithofacies, depositional systems and tectono - sedimentary evolution

Mustafa KARABIYIKOGLU MTA Genel Miidiirliigi, Jeoloji Etiitleri Dairesi, Ankara.

Sevim TUZCU MTA Genel Miidiirliigi, Jeoloji Etiitleri Dairesi, Ankara.

Omer CUHADAR TPAO Genel Miidiirligi, Arastwma Dairesi, Ankara.

Yesim [SLAMOGLU MTA Genel Miidiirliigu, Jeoloji Etiitleri Dairesi, Ankara.

Nevbahar ATABEY MTA Genel Miidiirliigi. Jeoloji Etiitleri Dairesi, Ankara.
0zZ

Aksu havzasi, Isparta dirse§inin dogu kanadi iizerinde yer alan K - G uzaniml bir "periferal dniilke" havza-
sidir. Bu havza, giiney ve giineydoZudaki Beydaglar1 ve Anamas - Akseki otoktonu iizerine ilerleyen Likya ve
Beyschir - Hadim naplarinin yerlesimine baghi olarak Bat1 Toros bindirme kugaZumn 6niinde gelismigtir. Hav-
zanin yaklagik 3 km.'yi agan Miyosen ¢okel dolgusu, biiyiik bir boliimii ile kirintili egemen, geg - orojenik co-
kellerden olugmaktadir. Bu ¢tkeller, kii¢iik boyutlu yama resifleri igeren, bloklu ve kaba taneli kamasal cakilta-
st (Tepekli - Aksu formasyonlar ile Akgay cakiltag), resifal gelf karbonatl ve kiregtagi bregleri (Oymapimar
kiregtagi ve Cakallar formasyonu) ile ince taneli kumtaglari, camurtaglari ve marnlardan (Geceleme ve Karpuz-
cay formasyonlari) olugmaktadir. Havza ¢okel dolgusunun siireg agiklamali litofasiyes analizi, aliivyon yelpaze-
si / yelpaze deltast komplekslerinden kirnult kiyya, resifal karbonat selfi ve resif 6niii yamacindan, yamag -
havza dizIigiine dedin uzanan genig bir ¢Okelme ortamlart yelpazesini yansitmaktadir. Tepekli ve Aksu formas-
yonlari ile Akgay cakiltagt Burdigaliyen - Ust Tortoniyen yaghdur ve ilerleyen - gerileyen istifler olugturur. Bu
¢akiltaglar, s13 ve derin deniz ortamlarina ilerleyen moloz akmast egemen kiy1 yelpaze sistemleridir. Bu yelpa-
ze sistemleri genel olarak giineybatiya ve giineydoZuya dogru ilerleyen bindirmelerin (Likya ve Beysehir - Ha-
dim naplarr) oniinde geligmistir. Oymapmar kiregtagun olugturan resifal self kiregtaglart Alt Langiyen yagh
olup, kiiresel deniz diizeyi yiikselimi ve hizlt bir siibsidans izleyen, tektonik olarak durayli, bir dsnemde ¢kel-
migtir. Cakallar formasyonunun kiregtag bresleri ile Geceleme ve Karpuzgay formasyonlarinin ince taneli ¢O-
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kelleri. Langiyen - Tortoniyen yagldir. Bu ¢okeller, hizl bir siibsidans ve blok faylanmalardan kaynaklanan de-
rin bir havzanin resif one yamaci ile yamag havza diizligii ortamlarina, kiitle akmalarr ile taginmig yamag mo-
lozlar1 ve derin deniz yelpazesi ¢okelleridir.

Havza ¢okel dolgusunun mekan ve zaman igindeki evrimi, naplann yerlegimine baglh olarak siirc giden tek-
tonik ctkinlik ile kiiresel dlcekte gergeklesen Ust Burdigaliyen - Alt Langiyen transgresyonu tarafindan denet-
lenmiglir.

ABSTRACT

The Aksu Basin is a north - south oriented, peripheral foreland basin that developed on the eastern flank of
the Isparta angle, in front of the thrust belts of the Western Taurids advancing southwestwards - southeastwards
onto a formerly stable carbonate plaiform, namely the Beydaglart and Anamas - Akseki authoctonous. The Mio-
cene - fill of the basin is largely represented by more than 3 km thick clastic - dominated, late - orogenic depos-
its which consist of boulder - to cobble - rich coarse conglomeratic wedge with small, isolated patch reefs (Te-
pekli and Aksu formations and Akcay conglomerates), recfal shelf carbonates and limestone breccias
(Oymapmar Limestone and Cakallar formation), and fine - grained limely mudstones and sandstones (Gecelene
and Karpuzcay formations). Process - oriented facies analysis of the basin - fill indicates a wide spectrum of
depositional environments ranging from allulvial fan / fan delta complexes through reefal carbonate shelf and
fore - reef slope to slope - to basin - plain. Tepekli and Aksu Formations and Akc¢ay conglomerates are respec-
tively Burdigalian to Late Tortonian in age and represent thrust - generated, debris - flow dominated coastal fan
systems that prograded into shallow shelf or deeper marine settings, forming retrogradational sequences. Reefal
shelf carbonates of the Oymapinar are of Lower Langhian age and indicate deposition in a tectonically quies-
cent period following a local subsidance and global sea - level rise. The limestone breccias of Cakallar forma-
tion and the finer grained sediments of Geceleme and Karpuzgay formation are Langhian 1o Tortonian in age
representing mass - gravity transport - driven fore - reef slope to deep - marine Jun deposits resulting from rapid
subsidance and block faulting.
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MENDERES MASIFI PANELI

Menderes Masifi'nde granulit ve eklojit fasiyesi

metamorfizmasi
Granulite and eclogite facies metamorphism in the Menderes Massif

Osman CANDAN Dokuz Eyliil Universitesi, Jeoloji Miihendisligi Bolimii, [zmir.

0. Ozcan DORA Dokuz Eyliil Universitesi, Jeoloji Miihendisligi Boliimii, Izmir.

R. OBERHANSLIE Univ. Potsdam, Ins. fiir Geowissenschalten, Almanya.

S. DURR Johannes Gutenberg Univ - Mainz, Ins. (iir Geowissenschalten, Almanya.
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Batr Anadolu'da yiizlek veren, Pan - Afrikan yagli temel ve onu iistleyen Ordovisiyen - Paleosen yaglt ortii
serilerinden yapili Menderes Masifi bir metamor(ik kor kompleks karakterinde olup 6zellikle metamorfik evrim
agisidan son yillarda birgok aragtrict tarafindan Ege Denizi'ndeki Kikland adalan ile korele edilmeye calisil-
makladir. Masil'te gergeklestirilen detaylr petrografik ve petrolojik gozlemler bu yaglt kristalen bolgede farkli
karakterde iki metamorfizmanim varh@m: ortaya koymustur. Bunlar, yiiksck sicaklik granulit fasiyesi ve yiiksek
basing cklojit [asiyesi metamorlizmalaridir,

Granulit fasiyesi metamorlizmasina ait kalinti parajenczler sadece ¢ekirdek serisine ait birimler igerisinde
gozlenmekiedir. Hiperstenin varh ile karakierize olan bu metamorfizmaya ait tipik kayaglar piroksen gnays,
carnokit ve piroksen metatonalitlerdir. Masif'teki Eosen yaghi son orta basing Barrowian metamorfizmast granu-
litik topluluklarda yaygmn retrograt cikilere neden olmugtur. Granulit Am{ibolit fasiyesi doniisiimii "Granat - L.
Biotit - I, Hipersten, Kordiyerit ve rutil / [lmenit" gibi granulit fasiyesine ait fazlarin granaltan yapili koronalan
tarafindan ¢evrelenmesi agamast ile baglamakta ve ortopiroksenin amfibol ve/veya biotit - I tarafindan replase
edilmesi ile son bulmaktadir. Masil'tcki bu yiiksek sicaklik metamorfizmasinin yast heniiz kesinlik kazanma-
migtir.

Yiiksek basing metamorfizmasina ait kalinti verilere Masil'in gerek ¢ekirdek gerekse ortii serilerinde yaygin
olarak rastlanmaktadir. Ozellikle Odemis - Kiraz Asmasili'nde gnays ve migmatitler igerisinde bulunan meta-
gabrolar ¢eperleri boyunca yaygin olarak eklojitlere doniisiim sunarlar. "Omfasit (jd 20 - 25) + Granat + Rutil +
Kyanit" parajenczine sahip eklojitler Menderes Masifi'ni etkileyen son metamorfizma sonucu dereceli olarak
granatli amfibolitlere gegisler gosterirler. Cekirdek serisindeki bu eklojitlerin olugum kosullar: 650°C sicaklik
ve 15 kb basing olarak saptanmistir. Masif'in ortii serisine ait birimler igerisinde yiiksek basing verilerine Sel-
¢uk - Kugadasi gevresinde rastlanmaktadir. Selguk - Sirince koyii ¢evresinde yiizlek veren metaolistostromal bi-
rim igerisinde son derece taze eklojit. epidot - omfasitit ve smeriktit - omfasit metagabro bloklarinin varlig: sap-
tanmigtr. Bu kayaglar, metaserpantinit ve/veya klorit - albit sistten yapili bir matriks igerisine gémiilii bloklar
geklindedir. Ayricak Samos Adasi'nin dogusunda, Dilek Yarimadasi'nda mermer - sist aradalanmalr bir seri
igerisinde glaukofan igeien metabaziklerin varligt saptanmgtir. ’

Eklojitlerin ve glaukofanin varli§i Menderes Masifi'nde bir yiiksek basing basing metamorfizmasmin varli-
g agikea ortaya koymakta ve Masil'in Ege Denizi'ndeki Kikladlar'la metamorfik evrim agisindan korelasyo-
nunu mimkiin kilmaktadur. Jeolojik ve dokusal veriler, Masif'te yiiksek basing metamorfizmasini izleyen evre-
de izotermal dekompresyon kosullan altinda Eosen'le gergeklesen orta basing - Barrowian tiirii son ana
metamorfizmanin yiiksek basing fazlarinda yaygm retrograd etkilere neden olduunu agikga ortaya koymakta-
dir. .

ABSTRACT

Menderes Massif, the main metamorphic core complex in the western Anatolia, mainly consists of Pan - Afri-
can basement and Ordovician - Paleocene envelope series. In recent years, many attempts were made o corre-
late the crystalline core complex of the Menderes Massif with the crystalline islands, Cyclades, within the cen-
tral Aegean Sea in terms of the common metamorphic history. Detailed petrographical ard petrological
investigations reveal the presence of two distinct metamorphic events under granulite and eclogite facies condi-
tions in the Menderes Massif.

Preserved relict parageneses of a former granulite facies metamorphism are only observed in the core ser-
ies. The most typical rocks which are characterized by the presence of hyperstene, are pyroxene gneiss, char-
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nockite and pyroxene metatonalite. Medium pressure - Barrowian - type metamorphism during Eocene fime
caused common retrograde effects on the granulite facies assemblages. The fist stage of the retrograde transfor-
mation from granulite to amphibolite facies assemblages is characterized by the garnet forming corona reac-
tions around the granulite facies phases such as "Garnet - I, Biotit - I, Hyperstene, Cordierite and Rutile / II-
menite” and this retrograssion is culminated by the replacement of orthopyroxene by amphibole andlor biotite -
II. The age of this high - temperature metamorphism has not been exactly established yet.

_ The relicts about high - pressure metamorphism are commonly observed in both core and cover series. In the
Odemis - Kiraz Submassif, the metagabbros occurring in the gneisses and migmatites, were converted to the
eclogites along the marginal zones. Eclogites consisting mainly of "Omphacite (jd 20 - 25) + Garnet + Rutile +
Kynite", pass gradually into garnet amphibolites which resulted from the retrograd overprint during the last
main metamorphism of the Menderes massif. The temperature and pressure conditions were estimated at about
650 C°and 15 kb respectively. High pressure relicts in the cover series are commonly observed around Selguk
and Kusadast. In these regions, almost complately fresh eclogites, epidote - omphacitites and smaragdite - om-
phacite metagabbros occur as isoleted blocks embedded within a matrix of metaserpentinite and chlorite - albite
schist. Also in Dilek Peninsula, eastern part of Samos island, the glaucophane - bearing metabasites were deter-
mined in a sequence of marble intercalating with schists.

The high - pressure evidence such as eclogites, glaucaphane ect, in the Menderes Massif are of great impor-
tence for the correlation of two region, Cyclades and Menderes Massif, in terms of common metamorphic evolu-
tion. Geological and textural evidence undoubtedly reveal that the high - pressure metamorphism took place
prior to the main menderes metamorphism. This subsequent overprint under medium - pressure conditions with
isothermal decompression during Eocene time caused common retrograde alterations in the high - pressure

phases.

Menderes Masifi giiney kanadi boyunca cekirdek ortii
iligkisi

The cone cover relations of the Menderes Massif along its southern border

Burhan ERDOGAN Dokuz Eyliil Universitesi, Jeolojisi Mihendisligi Boliimii, Izmir.
Talip GUNGOR Dokuz Eyliil Universitesi, Jeolojisi Miihendisligi Boliimii, Izmir.
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Onceki ¢alismalarda, Menderes Masifi'nin stratigrafisinin Prekambrien yagh oldugu ileri siiriilen ve gnays-
lardan meydana gelen gekirdek serisi ve bu birimler iizerine agisal uyumsuzlukla oturdugu diigiiniilen ve mika-
sistler ile mermerlerden yapili 6rtii serisinden meydana geldigi ileri siiriilmiigtiir. Menderes Masifi'nin stratigra-
fisi ile ilgili birgok yaymda bu iligkinin gergerli oldugunun belirtilmesine ragmen Ortii serisi ile gekirdek serisi
arasindaki acisal uyumsuzluk verileri hicbir yerde agik olarak kanitlanamamigtir. Yalmzca, Yatagan bolgesinde
Paleozoyik istifinin altinda taban ¢akiltagi oldugu ileri siiriilen ve granit ¢akillar igerdigi belirtilen bir diizey
ayitlanmig ve bu diizeyin varlifi Prekambriyen iizerindeki agisal uyumsuzlugu belirten ana veri olarak kullanil-
migtir.

Bu arastirmamizda Menderes'in giiney kanadnda, Yatagan - Kavaklidere alan1 ve Bafa Golii ¢evresi olmak
iizere iki bolgede ayrntili ¢ahigilmistr. Bafa Golii gevresinde Menderes'in hem Ortii serileri olarak belirtilen
mikagistler ve mermerler devamli ve fasiyesleri taninabilen mostralar olugturur hem de gekirdek serileri denilen
birimler ile dokanaklar1 acik olarak goriiliir. Kavaklidere - Yatagan alaninda ise fosilli Paleozoyik istiflerinin
bulunmasinin yanisira, ortii serilerinin taban gakiltag denilen diizeyi ve bu diizeyin gnayslarla iliskisi incelene- )
bilir.

Bu iki bolgedeki veriler halen kullanilan gekliyle gekirdek - ortii siniflamasmnin Menderes igin gegerli olma-
digim1 ve cekirdek istifine dahil edilen gnayslarn ortii diye adlandirilan birimlerin farkli diizeyleri icine sokul-
mus granitler oldugunu gostermigtir. Ayrica, bu iki bolgedeki veriler gnays ve gist dokanagmin bir detachment
zonu ozelligi sunmadigim ve her yerde intriizif iligki i¢inde bulundugunu kanitlamigtir.

ABSTRACT

In the previous studies, the sirarigraphy of the Menderes Massif has been divided into the Precambrian core
series of gneisses and, the Paleozoic and Mesozoic cover series of micaschisis and marbles. In hetween the core
and cover an angular unconformity has been postulated. This boundary relation of the core and cover has been
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cited in many papers, but nowhere an unconformity has been proven unquestionably. Only around Yatagan re-
gion below the Paleozoic succession, a basal conglomerate with granite pebbles has been reported and it was
interpreted as indication of an unconformity above the Precambrian succession.

In this study, we have examined (wo regions along the southern border of the Menderes. Around the Bafa
Lake region a continuous section of micaschists and marbles crop out that is a typical cover series. The boun-
dary between the gneisses and this succession is seen along open outcrops. The second area, is in the Kavakli-
dere - Yatagan region, where the fossiliferous Paleozoic units of the Menderes and the underlying conglomerate
horizon of the so called unconformity surface can be examined. In this area, the boundary between gneisses and
this conglomerate horizon is seen also along open outcrops.

The geological examinations these two regions show that the present core - cover classification of the Men-
deres stratigraphy is not valid. The gneisses, which were misinterpreted as the core, are found 1o be granites in-
truded into various stratigraphic levels of the micaschists and marbles of the so called cover series. It is also
clearly seen that the boundary of the gneisses and micaschists does not have characteristics of detachment zone
but rather, everywhere it has intrusive relationships.

Menderes Masifi hakkinda
About the Menderes Massif

Negat KONAK MTA Genel Miidiirliigii, Jeoloji Etiidleri Dairesi, Ankara.
0z

Son yillarda yapilan galigmalarda, biinyesinde onemli bindirmeli yapilarin ortaya ¢ikmasi sonucu, bagta ta-
mimt olmak lizere cesitli yonleriyle tartigmali hale gelen Menderes Masifi, tekdiize bir istifle temsil edilmemek-
tedir. Ayrintili incelendiginde, birbirini tizerleyen naplar arasinda kaya topluluklari ve metamorfizmalart baka-
mindan onemli farkliliklarm oldugu. altta diigiik dercceli, iistte ise orta - yiiksek dereceli metamorfizma
etkisinde kalmig naplarin yer aldigi Masifin 6zellikle kuzey - kuzeybat kenari boyunca, bir kismi Izmir - An-
kara Zonu'ndan kaynaklanmig gewh kaya topluluklaninin diizensiz bir sekilde ekaylandigr ilging bir imbrike
zon gozlenir. [zmir - Ankara Zonu'ndan kaynaklandig varsayilan Lisiyen Naplari'nin giineye gocii siirecinde,
kendi icinde dilimlenerek giiney - giincydoguya hareket eden Masif'in lizerinde, s6z konusu allokton kiitlelerin
kiiciik kliplerine yer yer rastlanmaktadur.

Babadag'da (Denizli giineyi) olasili Alt Eosen'e kadar devam eden Masif'e ait metamorfik istifle iizerinde al-
lokton olar ak yer alan kayalann olasili Orta - Ust Eosen yagh metamorfik olmayan olistostromal ¢okeller tara-
findan ¢rtiilmesi, bunlann da tizerinde agisal uyumsuzlukla Oligosen yagh ¢okellerin yer almasi, naplarin yerle-
simi ile bunun sonucunda gelisen metamorfizmanin yasi hakkmda onemli ipuclari vermektedir. Ayrica
postmetamorfik dénemde yerlegen granitik sokulumlardan elde edilen radyometrik yaglarin 18 - 25 my arasinda
kiimelenmesi, metamorfizmanin bu zaman aralifindan daha dnceki bir evrede gerceklestigini belgelemektedir.

Bati Anadolu'da, genellikle Alt - Orta Miyosen yagh karasal ¢okellerin depolandii KD - GB uzanimli hav-
zalart kesen ve en Ust Pliyosen - Erken Pleyistosen ve/veya daha geng ¢okellerin depolandidi D - B uzammb
grabenlerin geligimi. Geg Pliyosen'den baglayip, giiniimiizde de devam eden K - G yonlii gerilmeli tektonik re-
jimlc ilgili olmalidir.

ABSTRACT

The Menderes Massive, which has become a controversial issue particullarly with its description as well as
the other features by the studies conducted recently revealing some important thrust structures in it, is repre-
sented by a unified seqluence. When examined in detail, it is observed that there are important differences in
rock and metamorphism types in the nappes overlying each other, also that the nappes of lower degree meta-
morphism takes place in the lower parts while the nappes of moderate to high degree metamorphism is located
in the upper parts. Especially along the north - northwest edge of the massive, an interesting imbricate zone in
which ravious rocks derived from the Izmir - Ankara zone are thrusted irregularly. During the migration pro-
cess of Lycienne nappes that are assumed to be origmated from the Izmir - Ankara zone, small klippes of the
such allochthonous masses in the massive, that moves towards the south - southeats by slicing in itself, are also
observed in places. In Babadag (Southern Denizli) the overlying of dthe metamorphic sequence of the massive
probably of lower Eocene age together with the allochthonous rock above them by the non - metamorphic olis-
tostrome sediments of upper Eocene age and the presence of the Oligocene deposits above them with an angular
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unconmformity vield important clues about the implacement of the nappes and the age of the metamorphism de-
veloped following these processes. In addition, a radiometric age of 18 - 25 million years obtained from the gra-
nitic masses settled in the post - magmatic stage suggests that the metamorphism developed in a eartlier period
than this time interval.

In west Anatolia, the development of the E - W extensional grabens, which cut the basin of NE - SW exten-
sions in which continental sediments of lower - middle Miocene were deposited and in which the sediments at
the upper most Pliocene - Early Pliostocene andlor of more younger ages were deposited, might be related to
the a tectonic regime tensioned in N - S divections which initiated in Late Pliocene and continues in recent time.

Menderes Masifi'nin neotektonik evriminde olusan

supradetachment havzalar ve rift havzalar
Supradetachement basin and rift basin developed during the neotectonic evolution of
the Menderes Massif

Hasan SOZBILIR Dokuz Eyliil Universitesi, Jeoloji Miihendisligi Bolimi, [zmir.
Tahir EMRE Dokuz Eyliil Universitesi, Jeoloji Mithendisligi Bélimi. Izmir.
0z

Menderes Masifi'nde neotektonik cvrim siiresince iki tip havza geligmistir. Bunlar, ilki kez bu ¢aligmada,
supradetachment havzalar ve rift havzalar olarak tamimlanmagtir. Kitasal genlegme tektoniZinin bu iki uc tiyesi
Gediz ve Biiyiik Menderes grabenlerinde birlikie gozlenir. Caligma alaninda, supradetachment havzalar Erken
Miyosen - Pliyosen siiresince ve diisiik agili normal fay sistemi (Detachment fay1) tizerinde geligmitir. Bu hav-
za lipi, Menderes Masifi'nde, Eosen - Oligosen'deki etkin sikigtirma tektonidi iirlindi yapisal hatlarin yeniden
aktil hale gegmesiyle olugmugtur. Bu nedenle. supradetachment havzalun ana detachment faylarn Menderes
masifinin gnayslart ile gistleri arasindaki yapisal sinira kargtlik gelir. Supradetachment havzalar (1) disiik -
agili normal faylar, (2) kalin ve sicak kabuk, (3) Kalkalkalen volkanizma, (4) genlegsmeyle e yagh granodiyo-
ritik sokulumlar, (5) yaygerisi tektonik ortam, ve (6) 2000 m kalinlifa ulasan aliivyal yelpaze - orgiilil irmak -
golsel tortul dolgu ile karakterize edilir.

Menderes Masifi'nde, Pliyosen sonuna kadar siiren diigtik agili faylarm etkinligi nedeniyle yiiksek oranda
genlesme gergeklesmis ve bu durum, kabuk kalinligini azaltmigtir. Kuvaterner'de kabugun incelip so§umast
sonucunda supradctachment sistemin yerini rift sistemi almigtir. Menderes Masifi rift havzalarin yiiksek - agilt
smir [aylart boyunca bloklara boliinmiistiir. Gintimzde yaklagik D - B yonlii olarak gozlenen bu rift havzalart
(1) yiiksek ag¢tli normal faylar, (2) ince ve soguk kabuk, (3) alkali - toleyitik volkanizma, (4) yiiksek 1s1 akis
(jeotermal cnerji), (5) aliivyal yelpaze - aliivyonal tortul dolgu ile simgelenir,

Bu ¢zellikleriyle Gediz ve Biiyiik Menderes grabenleri supradetachment ve rift havzalarinin birbirini izleye-
rek agindigi melez (hibrid) havzalar niteligindedir. Supradetachment havzalar, Menderes Masifi'ndeki paleotek-
tonik donemde kalitsal yapisal hatlar iizerinde geligti§inden, Menderes Masifi'nin neotektonik dénemrdeki yapi-
sal evrimi, bu havzalarin dogru anlagilmasina baghidir.

ABSTRACT

Two end - membres of continental extensional tectonism named as the supradetachment basin and rift basin
have been developed during the neotectonic evolution of the Menderes Massif. These basins located along the
Gediz and Biiviik Menderes grabens, and are first described in this study.

In the study area, supradetachment basins have formed above a low - angle normal fault system (detachment
fault) from Early Miocene until the end of Pliocene. The detachments are the result of reactivaied Eocene - Olig-
ocene structures which are produced by the compressional tectonism in the Menderes Massif. Because of that,
the main detachment faluts of the supradetachment basins are identical to the structural boundary between the
gneisses and schists of the Menderes Massif. Supradetachment basins are characterized by the presence of (1)
low - angle normal fault, (2) thick and warm crust, (3) calc - alkalic volcanism, (4) synextensional granodiorite,
(5) back - arc tectonic setting, and (6) alluvial fan - braided river and lacustrine basin - fills reaching to 2000 m
in thickness.

In the Menderes Massif, until the end of Pliocene time, high amount of extension was effective as a result of
low - angle normal faults. This event caused to the thinning of the crust in the central Menderes Massif. Suprad-
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etachment basins changed to rift basins in Quaternary as a result of thinning and cooling of the crust. The Men-
deres Massif'is seperated into blocks by the high - angle boundary faults of the rift basins. These E - W trending
rift basins are symbolized by the presence of (1) high - angle normal Sault, (2) thin and cold crust, (3) alkali -
tholeiitic volcanism, (4) high heat flow (geothermal energy), and (5) alluvial fan - alluvional basin - fills.

The data mentioned above indicate that the Gediz and Biiviik Menderes grabens are hybrid basins including
both the supradetachment basins and rift basins that are developed succesively. Since the supradetachment ba-
sins have formed above the structures inherited from the paleotectonic period of the Menderes massif, the neo-
tectonic evolution of the region will be properly understood by well - defining of these basins.

Ege'nin Ge¢ Senozoyik K - G yonlii genislemeli tektonigi:
Bolgesel tektonik ve volkanik evrim modelleri iizerine bir

tartisma
Late Cenozoic N - S extensional tectonics in the Aegean Region: A discussion on the
models related to regional tectonics and volcanic evolution

Giirol SEYITOGLU Ankara Universitesi, Jeoloji Miihendisligi Boliimii, Ankara,
0z

Ege'deki K - G yonlii geniglemeli tektonigin nedeni olarak kabul edilen "Tektonik kagis" [1,2,3.4,5] veya
"Yay ardi agilmast” [6,7.8.9.10,11] modelleri ve onlarla iliskili gériigler [12,13] geniglemeli tektoniZin baglan-
gicint Tortoniyen (Geg Miyosen) veya daha geng olarak saptarlar. Yukaridaki modellere paralel olarak, bolge-
deki volkanik karakter degisimi ile tektonik rejim degisimi arasinda bir iligki oldugunu 6ne siiren volkanik ev-
rim ile ilgili ¢aligmalar bulunmaktadir [14,15,16.17].

KD - GB gidigli Gordes havzasindan elde edilen palinolojik yas tayinleri [18,19] ile birlikte K - Ar yas tayi-
ni yapilan magmatik kayaglarin jeolojik konumu [20] ve D - B gidisli Biiyiik Menderes [21] ve Alagehir
[22.23] grabenlerinden elde edilen palinolojik yas tayinleri, bati Anadolu'da K - G yOnlii genislemeli tektoniZin
En geg Oligosen - Erken Miyosen araligida bagladigint ortaya koymaktadir. Tekfonik kagig ve Yay ardi agil-
ma modellerinin daha geng baslangi¢ olaylara dayandirilmalar1 nedeniyle bolgedeki Erken Miyosen yagsh ge-
niglemeyi baglatamayaca@: belirtilmigtir [22.23,24]. Volkanik evrim, geniglemeli tektonigin bu erken baglangi-
c1 g0zOnine alnarak yeniden incclenmis ve volkanizmanm karakterindeki degisikligin  tektonik rejim
degigikligi ile ilgili olmadigr ortaya ¢ikanlmigtir. [25]. K - G genislemeli tektonigin Paleojen sikigmali rejim
ile ilgili kalinlagan kabuBun yiiksek sicaklik profiline bagli olarak ¢okmesi sonucu bagladi81 one siiriilmiistiir
[26,22.24]. :

Yukandaki genel gergevenin gizilmesinde rol oynayan D - B yonlii grabenlesme (asi yapilar: [4] ile ilgili en
yagl gokeller, yag aralift K - Ar yoniemi ile tayin edilmis volkanik kayaclar tarafindan kontrol edilen Eskihi-
sar sporomorf toplulugunun [27,28,19] saptanmast ile Erken Miyosen (20 - 14 Ma) olarak belirlenmigtir. Ayrica
bu yas verileri D - B yonli Alagehir grabeninde genislemeli tektonik ile es zamanlt granodiyoritten **Ar/*Ar
metodu ile clde cdilen 19.5£1.4 My'lik yas ile destcklenmektedir [29].

Gelinen bu noktada, Ege'deki K - G geniglemeli (cktonigin zaman iginde En geg Oligosen - Erken Miyo-
sen'den Kuvaterner'e kadar siireklilik, yon ve hiz bakimindan nasil geligtigi onem kazanmaktadir.

ABSTRACT

N - § extensional tectonics in the Aegean region have been explained by "Tectonic escape” [1,2,3,4,5] or
‘Back - arc spreading’ [6,7,8,9,10,11] models. These models and their variations [12,13] indicate the timing of
initiation of extensional tectonics as Tortonian (Late Miocene) andlor Younger. A volcanic evolution model,
which purposes a close link between the changing of volcanic character and the tectonic regime, is developed
parallel to the above tectonic models [14,15,16,17].

Palynological age determinations from the NE - SW trending Gordes basin [18,19] fogether with the geolog-
ical setting of the K - Ar dated igneous rocks [20] and the palynological ages from the E - W trending Biiviik
Menderes [21] and Alasehir [22,23] graben show that in western Turkey earlier compressional regime had
been replaced by N - S extensional tectonics by latest Oligocene - Early Miocene. Tectonic escape and back -
arc spreading models cannot explain this early beginning of N - S extension because their Iriggering events are
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100 young [22,23,24]. The volcanic evolution has been re - examined under the light of earlier timing of exten-
sional tectonics. It is demonstrated that the change in the nature of volcanism is not related to a change of tec-
tonic regime as previously thought [25].

It is proposed that N - § extensional tectonics is related to the spreading and thinning of the crust immediate-
Iv after the cessation of Palacogene shortening. That this extension could occur so shortly after the shortening
was due to the high thermal profile of the lithosphere in western Turkey [ 26,22,24].

The oldest sediments related to E - W trending grabens (revolutionary structures: [4]) having an important
role 1o establish the above tectonic framework have been dated as Early Miocene by determining of Eskihisar
sporomorph association (20 - 14 Ma). I1s time span is based on the K - Ar dated volcanic rocks [27,28,19]. Ad-
ditionally this timing has been recetly supported by DA Ar dating (19.5 + 1.4 Ma) of synextensional granodi-
orite in E - W trending Alagehir graben [29].

In this stage, the evolution of N - S extensional tectonics from latest Oligocene - Early Miocene to the Quar-
ternary becomes an important issue regarding its continuity, direction and rate.
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MUHENDISLIK JEOLOJISI OTURUMU - II

Kayaici hidrokarbon saklama projelerinde gerekli

hidrojeolojik verilerin bir boliimii
Some essentials of hydrogeological study in hydrocarbon rock storage projects

ilyas YILMAZER Spektra Jeotek A.S.. Ankara.
0z

Petrol iriinlerinin kayaigi saklamalar, giivenlik. saglamlik ve ¢evre agisindan uygun nitelikler tagidiy igin,
son yarm yiizyilda yaygin olarak kullaniimaya baslanmigtir. Gegirimlilik ve sicaklik deisimi, jeotermal alan-
larin digindaki bir formasyonda derinlige bagh olarak azalmaktadir.

Gegirimliligi <10 m/s ve yillik en yiiksek sicaklik <12°C olan suya doygun kristalen kayaglar kayaici sak-
lamalar agisindan uygun olarak nitelendirilmektedir.

Kaya formasyonlarda hidrojeolojik test ve gozlem kuyulannin yerlesimi gegirimli tabaka ve/veya zonlarin
dagilimma ve egim/cgim yoniine baghdir. Kristalize kayaclarda (korkayag ve bagkalagim kayaglarinda) gegi-
rimli zonlar siircksizliklerce belirlenmektedir. Tortul kayaclarda ise gegirimli tabakalanin konumu ve dagilimi
kuyularm yerlesimde daha etkili olmaktadir. Magaralarin bu zon ve/veya tabakalardan uzak tutulmasi kayiplart
onemli Olgiide azaltabilmektedir. Tavan ve duvarlarda akaglama borularimin dogru yerlestirilebilmesi ileten ve
yonlendiren siireksizliklerin arakesitlerinin konumunun dogru belirlenmesinden geger. Tersi durumda yapilan
akaglama sistemlerinin %90'mindan fazlasinin ¢alismadima ve suyun yanlardan geldigine ¢ok sayida giincel
ornck sunulabilir.

Killi birimlerin hava - doygun zonlarinda basingh su deneyi >10° oranda diisiik degerler verebilmektedir. Bu
durumlarda. donel - vurmali yontemle agilmig ve delgi akigkani olarak basingli hava kullanilmig kuyularda
gergeklestirilecek basingli gas (hava) deneyi daha giivenilir sonuglar vermektedir. MaZaralarin kaplanmast ve
kaplamanun tiirii, 6ncelikle ¢evreleyen birimlerin hidrojeolojik ¢zelliklerine, bélgenin siiregiden sismik durumu-
na, saklanacak petrol {iriind tiiriine ve ¢evre sicakligma gore degismektedir.

ABSTRACT

Rock storage of petroleum products is attractive for stability, environmental concerns, and security. Permea-
bility and temperature fluctuation decrease with depth in the same formation where away from the geothermal
areas. Water saturated crystalline rocks with permeability <10*" mis and the highest annual ambient tempera-
ture <12 °C are the favorable underground locations.

Layout of hydrogeological test and observetion wells is dependent on the distribution and attitude (dip
amount | direction) of permeable layers andlor zones in rock formations. Permeable zones in crystalline (igne-
ous and metamorphic) rocks are basically pertinent to discontinuities. In the case of sedimeniary rocks, the pri-
mary permeability of layers and their attitude are more effective on the arrangement of test wells. It is recom-
mendable to locate caverns away from these permeable zones andlor layers. Identification of the plunge attitude
of conducting and diverting discontinuities intersection line is vital to locate spot and weep drainage pipes pro-
perly.

Water pressure test in vadose zone of clay bearing formations might give >10° times lower permeability val-
ue. In such cases, the gas pressure test can give more convenient result, provided that the test hole is drilled by
rotary - percussive method using compressed air as flushing fluid (return flow). Need for cavern lining and type
of lining are functions of mainly hydrogeological characteristics of the surrounding geological formation (s),
seismicity of the region, type of petroleum product, and ambient temperature.
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M. Ereglisi LNG - likid naturel gaz - terminalinin

miihendislik jeolojisi
Engineering geology of M. Ereglisi L.N.G. - liquified natural gas - terminal

Tanju KOKEN Yeralu Miihendislik Ingaat Limited Sirketi, Istanbul.
0z
M. Ercglisinde ingaa edilen ilk doZalgaz terminali Marmara Denizi kiyisinda Kmali - Tekirdag arasindadir.

Dogalgaz ithalaumizda tamamen Rusya'ya baghiligimiz: azaltmak igin alternatif deniz yolu destekli bir projedir.
Geleeekte ingaatr diigiiniilen dogalgaz ¢evrimli elektrik santrallerimizin de ana kaynagidir. Deniz yolu ile do-
8al gaz getirildiginden bu gemilerin ézcllikleri de yer se¢imine etkili olmustur. Maliyet acisindan uzun bir iske-
le yapimi istenmediginden kiyidan en kisa mesafede gemilerin yanagabilece§i deniz suyu derinligine ulagabile-
cek yer secilmigtir.

ABSTRACT

The first LN.G. Terminal built in Marmara Region is at Marmara Ereglisi which is between Kinali and Te-
kirdag. The aim at setting up this terminal was io reduce our dependency on Russia in the importation of natural
gas. The LNG terminal that are planned 1o be constructed in this region will also be fed from this terminal. The
features of the ship that will birng the LNG were also taken into consideration in the selection of the place
where the terminal will be built, since a long jetry was not preferred for it’s high cost, M. Ereglisi was chosen as
the correct place as the depth increases rapidly from the coast.

Urgiip - Goreme yoresindeki peribacalarinin miihendislik

ozellikleri )
Engineering properties of fairy chimney around Urgiip - Goreme

Alpcer BABA Dokuz, Eyliil Universitesi, Jeoloji Miihendisligi Bolimii, fzmir.
Necdet TURK Dokuz Eylil Universitesi, Jeoloji Miihendisligi Boliimii, izmir.
0Z

Orta Anadolu'daki, Urgiip - Goreme yoresi peribacalart diinyaca iyi bilinmektedir. Peribacalarmin biiyiileyici
gortintmleri tarih boyunca gerck iilke i¢inde gerckse iilke diginda turistlerin her zaman ilgisini ¢ekmigtir. Geg-
miglen giiniimiize kadar bu peribacalarinm icleri kilise, konaklama ve aligveris merkezleri olarak kullanidmig
ve halen de kullamlmaktadir.

Bu nedenle yore, iilke turizmi agisindan biiyiik nem tagimaktadir. Son yillarda hizli niifus artig1 ve iilke ge-
nelinde artan turizm Urgiip - Géreme yoresini de etkilemistir.,

Tiif, ignimbirit, lahar, volkan kiilleri ve mam ardalanmasindan olugan peribacalart Neojen devrinde meydana
gelmigtir. Peribacalar1 aginmanin ¢ok yogun olduu vadilerde ortaya ¢ikmigtir,

Bu ¢aligmada temel olarak, peribacasi olusumunun kaya tipi, doZrultu - egim, catlak sistemleri, ayrigma,
kimyasal, fiziksel ve mekanik malzeme tiiriinden mithendislik Jeolojisi ozelliklerinin incelenmesi ile yakindan il-
gilidir.

Arazi ve laboratuvar ¢alismalart peribacalarmin geligim stireclerindeki faktorleri ortaya ¢ikarmak amaciyla
devam ctmigtir. Elde edilen verilerden suda dagiimaya kargt dayamklilik 6zellikleri, donma - ¢Oziinme ve ay-
rismanin peribacalarinin olusumunda oldukga 6nemli olduklart gergegini ortaya ¢ikarmistr,

ABSTRACT

Fairy chimneys of Urgiip - Géreme area in Central Anatolia is well known worldwide. The attractive appear-
ances of the fairy chimneys have always been visiting sites Sfor many foreign and native tourist throughout the
history. The settlers have preferred to hew out massive to thickly bedded tuffs and have used them as churches,
accommodations and shopping centers etc.

The area has very big importance in respect toTurkish tourism. In recent Years as a result of increasing de-
mand of tourism all over in Turkey, Urgiip - Géreme have been incurred to the flow of native and foreign tour-
ists. )

The fairy chimneys in the Urgiip - Gireme area are developed in the Neogene sequences consisted of ffs, ig-
nimbrites, lahar, volcanic ash and marl intercalations. The fairly chimnerys developed along the slopes were
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erosion is dominant and display different shapes according to their position along the slope profile.

This study aims to determine the relations between rock structure and fairy chimneys, finding out the effect of
discontinuities on fairy chimneys, hence, explaining the factors which had impact on the formation of fairy chini-
nevs and disintegration, finally evaluating physical, chemical and mechanical properties.

Slaking properties, freezing - thawing and the weathering processes are Sfound to be very important property
in development of the fairy chimneys, as well.

Niksar yoresi bazaltlarindaki ayrismanin jeolojik yap ile
iligkisi

The relationship between the weathering of basalts and the geological structures at
the Niksar region

Atiye TUGRUL tstanbul Universitesi, Jeoloji Miihendisligi Bolimii, Istanbul.

H. Scbat SERDAR TPAO Arama Grubu, Ankara. ]

Okay GURPINAR fstanbul Universitesi, Jeoloji Miihendisligi Boliimii, Istanbul.
0z

Aktif fay zonlarma yakin alanlarda, siireksizlik diizlemlerinin yogun olmast nedeniyle fiziksel par¢alanma-
nin yamsira, kimyasal ayrigma ve hidrotermal alterasyon da biiyiik oranda geligmektedir. Kuzey Anadolu Fay
Zonunun kuzeyinde yer alan Tokat ili, Niksar ilgesi dolayindaki kayalarda karmagik bir kirik sistemi geligmis-
tir. Ozellikle ana fay zonlart arasinda kalan kesimlerde yo3un catlak diizlemleri geligerek kaya kiitlesi yer yer
tamamen pargalt veya kirikli bir nitelik kazanmigtr. Bu alandaki Eosen yaglt bazaltlar tizerinde gergeklegtiri-
len ve jeolojik yapinin, ayrigma olayindaki etkinliginin belirlenmesi amaciyla yapilan bu aragtirmada, oncelik-
le kaya kiitlesinde geligen siireksizlik diizlemleri tamtilarak, bu siireksizliklerin elkileri ayrt ayr degerlendiril-
miglir.

Bazaltlarda genelde jeolojik yapr nedeniyle, kompleks ayrigma profilleri geligmistir. Kalint1 topraktan, ay-
rigmamig kayaya kadar tiim ayrigma swiiflanni igeren ideal ayrigma prolillerine arazide rastlanilmast giigtir.
Bu profillerde, bazi ayrigma siniflar olmadig: gibi, oldugu durumlarda da ¢ok kisitlt bir yayilhima sahip olabil-
mektedir.

ABSTRACT

Besides the physical disintegration of the rocks due to dense fracture surfaces, the chemical and the hydro-
thermal alterations are progressed at the areas where close 1o the active fault zones. The complex fracture sys-
tem has developed in the rocks cropped out at the around of the Tokat province. Niksar village where placed at
the northern side of the North Anatolian Fault Zone. Especially at the regions between the main fault zones, ow-
ing to the dense fracture planes the rock masses have gained partially complete fractured texture. This research
was carried out in the Eocene aged basalts to understand the effects of the gelogical structures on the weather-
ing processes. In the research, initially the fracture surfaces within the rock masses were described and after
this, the effects of these surfaces on the weathering processes were separetely evaluated.

In the basalts, because of the geological stuructures, the complex weathering profiles has developed. On the
site, to encounter to the ideal weathering profile that consists of the range from residual soil to weathered rock
is almost impossible. Along these profiles some of the weathering classes either show restricted spread or are

not exist.

Istanbul sularinin hidrojeokimyasi
Hydrogeochemistry of the Istanbul waters.

Yiikscl ORGUN TTT Maden Fakiiltesi, Jeoloji Miihendisligi Boliimii, Istanbul
Ziileyha UGUR T() Maden Fakiiltesi, Petrol ve Dogal Gaz Miihendisligi Boliimii, Istanbul
0z

Sularin bilesimi iclerinden gegip geldikleri gevre kayaglarin mineralojik dzelliklerine baghdir. Kayag tipi ile
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su bilesimi arasindaki iligki gesitli diyagramlarda ortaya konabilir. Bu amagla. bu ¢alismada Istanbul'un degi-
sik bolgelerinden, farklt zamanlarda alinan su érncklerinin inorganik kimyasal analiz sonuglart Piper ve Yarr -
Logaritmik Schoeller diyagramlarinda incelenerek, drneklerin ait oldugu sularin hidrojeokimyasal degerlendir-
meleri yapilmigtir. Diyagramlardan elde edilen anyon ve katyon (rendleri, sularin genclde kiregtagl. asitik ka-
yac ve kumtaglarmdan geldigi, bunlara daha az oranda dolomit eslik ettidi goriilmistiir. Sile, Catalca ve Siliv-
ri'de agirlikla Ca'lu, Beykoz, Pendik, Eyiip ve Umraniye'de (Na+K)-Ca'lu sularin hakim oldudu gériilen sular,
genelde (Ca+Mg) > (Na+K) ve (SO,-CD) > (HCO;) iyon dizilimi ile karnigik sular grubunda yeralmiglardir. Ay-
rica sularm sertlik dercceleri Tiirk icmesuyu standartlart katalogunda agiklandigr gibi hesaplanmig ve sularin
cogunlukia sert sular simfinda yeraldidi gortilmiistiir. Bu sonug yukarda belirtilen kayag tipi ve iyon dizilimiyle
uyumludur.
ABSTRACT

The composition of waters depend on the rock type through which the water flows. The relations between
rock type and groundwater composition are displayed in different diagrams. For this purpose, in this study. inor-
ganic analysis results of water samples collected from dilferent location of Istanbul are evaluated with respect to
hydrogeochemical view. The cation and anion trends obtained from the diagrams show that waters derivede
from limeston, asitic rock, sandstone and dolomite. The waters from Sile, Catalca and Silivri are generally in
group of Ca-Mg walters and the waters [rom Beykoz. Pendik, Eytip and Umraniye are’in group of (Na+K)-Ca
walers. Furthermore, the waters are mixed type waters according to their ions distribution (Ca+Mg) > (Na+K)
and (SO,+Cl) > (HCO,). In addition, hardness of the water sample were calculated as explained in Turks Drin-
king Water Standards Catalog. The most of samples are hard water. This result supported to the rock tpye and
ion distribution of the waters.
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MADEN YATAKLARI OTURUMU - II

Dogu Ege Denizi'nde giincel (Geg Holosen) cokelme

ortamlari ve metal kaynaklari
Recent (Late Holocene ) depositional environments and metal sources in the
Eestern Aegean Sea

Mustafa ERGIN Ankara Universitesi, Jeoloji Miihendisligi Boliimii, Ankara.
0z

1987 yilinda Ege Denizi'nin dogusunda. 46 nokta istasyondan Giincel ¢okel (sediment) &rnekleri alinmig ve
bunlarm sedimentolojik ve jeokimyasal 6zellikleri aragtirilmigtir.

Tane boyu dagilimu, siltli kilden kumlu ¢akila kadar degigen ¢okel tiirleri gostermektedir. Karbonat miktar-
lart (2 -73%), terrijenik kirmntilarin yanisira, bentik ve iskelet kalintidarindan kaynaklanmaktadir. Genelde %
0.3 - 0.7 arasinda degisen organik karbon miktarlari, normal denizsel plankton iiretimini yansitmakta. buna kar-
sin, bazi ¢okellerde tesbit edilen yiiksck organik karbon miktarlart (<%2), karasal kaynaklarin etkilerini goster-
mektedir,

Cokellerde 6lgiilen Fe, Mn, Cr, Ni. Cu, Co, Zn ve Hg miktarlar1, genellikle yerkabugunu veya tortul kayagla-
r1 temsil eden ortalama degerlere benzemektedir. Bununla beraber, ¢okellerin Fe oranlari, B. Menderes, Gediz
ve K.Menderes nehirleri 6nlerinde yiiksek olup (% 5.0 - 5.9), kaynaginin Menderes Masifine ait metamorfik ka-
yaglardan olabilece8i diisiiniilmektedir. Marmaris Yarimadast Onlerinden alinan ¢okellerde bulunan yiiksek Mn
miktarlari (% 0.26). tahminen karadaki manganez yataklar ile ilgili olabilir. Meri¢ Nehri ¢niinden ve Izmir Kor-
fezi i¢inden alinan ¢okeller yiiksek miktarda Cu (<80 ppm), Zn (< 162 ppm) ve Hg (<1 ppm) icermekte ve ant-
ropojenik (insan tirtinii) olaylarin etkisini sergilemektedir. Ege Denizi'nin giineyine ait ¢okellerde yiiksek miktar-
larda Cr (< 312 ppm) ve Ni (<406 ppm) dl¢iilmiis olup, kaynaginm genellikle ultrabazik ve bazik tiirii kayaclar
olmast muhtemeldir.

ABSTRACT

During 1987, Recent sediment samples were collected at 46 stations in the eastern part of the Aegean Sea
and their sedimentological and geochemical characteristics were investigated.

Grain size distribution shows a wide range of sediment types, from silty clay to sandy gravel. Carbonate con-
tents (2-73%) are derived, besides terrigenous clastics, from the benthic and skeletal remains. Organic carbon
contents generally range from 0.3 to 0.7% reflecting normal marine plankton production; in contrast, high val-
wes (<2%) found in some sediments show influences from the land - based sources.

The concentrations of Fe, Mn, Cr, Ni, Cu, Zn and Hg measured in the sediments are generally similar to
those representing the earth's crust and sedimentary rocks. However, high Fe contents (5.4 - 5.9%) of sediments
obtained off the mouths of the B.Menderes, Gediz and K.Menderes rivers are thought to be derived from the met-
amorphic source rocks of Menderes Massif. High Mn contents (0.26%) are probably related to the manganese
deposits on land. Sediments from the off Meri¢ River mouth and inner Izmir Bay contained high concentrations
of Cu (<80ppmi), Zn (<162ppm), and Hg (<Ippm) displaying the influences from the anthropogenic activities.
High concentrations of Cr (<312ppm) and Ni (<406ppm) measured in the southern Aegean Sea sediments are
probably derived from the ultrabasic and basic source rocks.
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Bir epitermal cevherlesmenin anatomisi: Mumcu
(Balhikesir - Sindirgi), Kuzeybati Anadolu

Anatomy of an epithermal mineralization:Mumcu (Balikesir - Sindirgi),
Northwestern Anatolia

Vedat OYGUR MTA Genel Midiirligi, Maden Etiit ve Arama Dairesi, Ankara.
0z

Mumecu'daki epitermal cevherlegime, Simav grabenini dik olarak enine kesen "basit transfer faylar” tizerin-
de, metamorfitler ile Miyosen yashi andezitik volkanitler arasinda gelismigtir, Cevherlesmenin ¢evresinde. her
iki kayada da kaolinit, montmorillonit ve kristobalitten olusan bir arjillik alterasyon yer alir. Tiifler ve metamor-
fitler arasindaki st olugturan fay boyunca. alterasyonun yant sira volkanitlerin gatlak yiizeylerinde opal olu-
sumlari, silisicsme ve breglesme de gozlenir. Bresler, yer yer siyah silis veya limonit ¢imentolu olmaktadir.
Caligma sahasinin bausinda yaygm ve siddelli jasperoid olusumlart vardir. Epitermal cevherlesme. metamor-
fitler igindcki bir opalit zonunda, arsenopirit. elektrum (?) ve seyrek altn taneciklerinin eglik ettigi zinober ile
temsil cdilmektedir. Gerek Hg'li opalit. gerckse piritler iginde belirlenen altin deFigmeleri, sirasiyla 500 ve 340
ppb'dir. Bu veriler dikkate alinarak; Hg'lv opalitin, bir epitermal altn cevherlegmesinin, heniiz erozyona ugra-
mamig olan tavamm temsil ettifi soylenebilir. Mumcu cpitermal cevherlegmesi igin tasarlanan olusum modeli-
ne gore. derine dogru altinin baskin oldugu zengin bir cevher zonu bekleyebiliriz.

ABSTRACT

An epithermal mineralization at Mumcu has been devoloped on the "simple transfer faults” vertically cross -
cutting the main breakaway of the Simav graben, and between the metamorphics and Miocene andesitic volvan-
ics. An argillic alteration composed of kaolinite, monimorillonite and cristobalite takes place around the miner-
alization, within both two types of the rocks. Silicification, brecciation, and opalisation are also observed along
the fault which constitutes the boundary between the metamorphics and volcanics. Breccias partly have a matrix
composed of black silica, or limonite. Pervasive and intensive jasperoids take place at the west of the studied
area. Epithermal mineralization that is situated in the opalite zone within the metamorphics is represented with
cinnabar associated with arsenopyrite, electrum (?) and rare gold particules. The gold values determined both
in the 11g - bearing opalite and pyrites are 500 and 340 ppb, respectively. Given these data, it is likely suggested
that the Ig - bearing opalite represents the top of an epithermal gold mineralization which has not been eroded
yet. According to the genetic model designed for Mumcu epithermal mineralization, one could expect a bonanza
zone dominated by gold towards the deeper levels.

Salda Golii (Yesilova - Burdur) cevresindeki ofiyolitler ve

giincel manyezit olusumu
Ophiolites and formation of recent magnesite deposits in the vicinty of Salda Lake
(Yesilova - BURDUR)

Yahya OZPINAR Pamukkale Universitesi, Jeoloji Boliimi, Denizli.

Ethem TAYFUN Pamukkale Universitesi, Jeoloji Bolimii, Denizli.

A. Didem KILIC Pamukkale Universitesi, Jeoloji Béliimii, Denizli.
0z

Caligma alaninda iist iiste gelmis (cktonik birimler bulunur. Bunlar, alttan iiste dogru ofiyolitik seri, Kizilca-
dag melanji ve Jura yagh gri kireglaglandir. Bu tektonik birimlerin incelenen bélgede yerlesim yagt Liitesiyen
oncesidir. Ofiyolitik seri, altta tektonitler ve bunun tizerine tektonik dokanakli olarak bulunan kiimiilatlar ve her
ikisini de kesen mafik dayklar olmak tizere ii¢ ana bilesenden olusur. Mikroskopik incelemelerinde, tektonitler,
baglica, harzburjit ve bunlarin i¢inde yeralan dunitler ve diinitik kilifla gevrili kromit kiitlelerinden; kiimiilatla-
rin, verlit ve klinopiroksenit ardalanmalarindan; mafik dayklarin ise gabro, dolerit ve metadoleritlerden olustuk-
lar1 izlenmekledir. Alttaki tiim birimler iizerinde, agisal uyumsuzlukla Pliyo - Kuvaterner yash Niyazlar For-
masyonu yeralwr. Kuvaterner ise, aliivyonlar ve Salda golii sahilindeki nodiiler manyezit olusumlar ile temsil
edilmistir. Salda golii sahilinde beyaz renkli kriptokristalin nodiiler manyezitler, gol ¢camurlarinin atmosferle te-
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mas eden st yiizeylerinde olugur. Gol suyu seviyesindeki algalma ve yiikselme, goldeki periyodik dalga hare-
ketleri, farkli yapidaki manyetit olugumunu saglamakiadir.
ABSTRACT

There are tectonic strata which have been thrusted one over the other in Salda Lake and the surrounding
area. From the bottom to the top, these strata are ophiolitic series, Kizilcadag Melange and Jurassic lime-
stones. The settlement age of these tectonic units in the study area is Pre - Lutetian. The ophiolitic series consist
of three main parts. At the bottom of these rocks, there are tectonic rocks. These rocks are overlaid by cumulates
with a tectonic boundary. All of these rocks are cut through by matic dykes (veins). The study of the samples un-
der a microscope showed that the tectonic rocks consist of harzburgite, dunite and podiform chromites which
are surrounded by dunites. It has also been found out that the cumulates are composed of the succesion of wher-
lite and clinopyroxenite and the mafic dykes (veins) are made up of gabro, dolerite and metadolerite. All of the
formations at the bottom are overlaid with an angular discordance by the Niyazlar Formations whose age is
Plio - Quaternary. The Quaternary aged units are represented by the alluvium and magnesite nodules of the Sal-
da lake coustal area. The occurence of cryptocrystaline secondary magnesite deposits take place on the suiface
of different mudstone banks which are in contact with the atmosphere. The increase and decrease of lake water
level, periodical wave movements of the lake result in occurence of magnesite in different structure.

Veledler Sirti / Kurtseyh (Sivrihisar - Eskisehir) sepiyolit
cevherlesmesinin rezerv - tenor degerlendirilmesi

The grade - tonnage study of Veledler Ridge | Kurtseyh (Sivrihisar - Eskisehir)
sepiolite mineralization

Cem SARAC Hacettepe Universitesi, Jeoloji Miihendisligi Bolimii, Ankara

Taner IRKEC | MTA Genel Miidiirliigii, Maden Etiit ve Arama Dairesi, Ankara.

Hakan GENCOGLU MTA Genel Miidiirliigii, Maden Etiit ve Arama Dairesi, Ankara.

A. Erhan TERCAN Hacettepe Universitesi, Maden Miihendisligi Bolimii, Ankara.
07/

Bu calismada Eskigehir - Sivrihisar - Kurtseyh Koyii - Veledler Sirti sepolit cevherlesmesinin goriiniir re-
zervi kesit yontemi ile, miimkiin rezervi de jeoistatistiksel yontemlerle kestirilmigtir. Kesit yonteminde sondajla-
rin ve yarma gruplariin etki alanlari yine jeoistatistiksel olarak belirlenmigtir. Cevherlegmede goriiniir rezerv
604783 m?. miimkiin rezerve ise 18996000 m® olarak saptanilmig ve maden igletme planlarina temel olugtura-
cak rezerv - tendr dagilim hesaplanmigtir.

ABSTRACT

In this study the proven ore - reserve of Veledler Ridge | Kurtseyh sepiolite mineralization has been deter-
mined using the panel | section method and the possible ore - reserve has been obtained by geostatistical tech-
nics. In the section method the cross - sectional area of influence for drill - holes is determined using geostatis-
rics. 604783 n’ proven reserve and 18996000 n?’ possible reserve have been calculated, and the grade - tonnage
distribution which forms the basis of mine planning has been obtained.
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