REAKSIYON KINETIGINDEN YARARLANARAK YENi BIR YAKLASIMLA
ANAKAYADAN ATILAN HIDROKARBON MIKTARININ HESAPLANMASI

BY USING KINETIC REACTIONS, A NEW APPROACH FOR CALCULATION OF HYDROCARBON
AMOUNT EXPELLED FROM SOURCE ROCK ‘

Selahattin Pelin ’ H.U. Maden Miihendisligi Bolimi, Zonguldak

OZ : Onerilen yontemde: Anakaya icindcki organik maddenin mikiari, wirii ve olguniuk derecesi saptandiktan
sonra, belirli zaman araliklar ile, anakaya yasi sifir oluncaya kadar gintmiizden geriye dogru gidilmekte ve her
seferinde, daha 6nce saptanmis olan kimyasal reaksiyonlar paramctreleri (Aktivasyon cacrjisi, Reaksiyon hiz
katsayis1, Frekans faktorii, sicaklik) yardimiyla anakayadaki cn son organik made miktari hesaplanmakta, jene-
tik potansiyel de gozoniine alinarak atilan ve anakayada scrbest ve adsorbe vaziyette ktllan hidrokarbon miktari
hesaplanabilmektedir.

Birinci dereceden bir reaksiyon olan Azot pentaoksidin 45 C de ayrigmasina ait hiz verilerinden esinlene-
rek, segilen bir model iizerinde kerojenin dcgrdddsyonuna bagli hidrokarbon olusumu, dlgilebilir giincel organik
madde miktarindan baglanip ilkscl miktara dogru gidilme yole da &ngn\l marak olduk¢a genig tutulan zaman di-
limleri arasinda hesaplanmistir.

Yontemin bilgisayara gore programlanmasiyla, zaman dilimleri ¢ok daha kiigiltilebilir (sicaklik
degisimleri arurilabilir) ve dolayisi ile daha ayrintuili sonuglar clde edilebilir.

ABSTRACT : In the proposed mcthod having determined the amount, type and maturity degree of organic

matter inside the source rock, it has being gone backward from present day with finite time intervals until the

age of source rock is zero and each time it has being calculated the most end organic matter amount in source

rock by the aid of the chemical reaction parameters (Activation cnergy, Reaction velocity cocfficient, Frequency

factor, T -parature) fixed out before hand, the amount of hydrocarbon being adsorbed position and frec one in
' the source rock and expelled one can be calculated by considering also genctic potential.

By starting from amount of measurable current organic matter and by explaining also going ratios to-
ward preliminary amount, the hydrocarbon formation dependent on degradation of kerogen, over a model chosen
by refering to velocity data for degredation at 45°C of N2Os which is a first-order rcaction, had been calculated
between time intervals held fairly wide. _ e

By programing the method for computer, time intcrvals can be made very smaller (thus temperature
changes can be increased) and it can be obtained more detailed results. :
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ENDUSTRIYEL HAMMADELER OTURUMU
Session on Industrial Raw Materials

KONYA (EREGLI) - NIGDE (BOR) SEDIMANTER HAVZASI KIMYASAL
TUZ IMKANLARI : : :

CHEMICAL SALT POSSIBILITIES OF KONYA (EREGLI) - NIGDE (BOR) SEDIMENTARY BASIN

Abdullah Mete Ozgiiner M.T.A.Orta Anadolu II. Bolge Midirliigii, Konya
Mustafa Biryilktemiz M.T.A. Orta Anadolu II. Bélge Miidiirliigii, Konya

Adnan Atilla M.T.A. Orta Anadolu II. Bélge Miidiirliigi, Konya
Ersan Erdem M.T.A. Orta Anadolu I1. Bélge Midiirliigii, Konya
Halim Mutlu M.T.A. Orta Anadolu II. Bolge Miidiirliigii, Konya
Hikmet Karatosun M.T.A. Orta Anadolu II. Bélge Miidiirliigi, Konya
Sadik Yumusak M.T.A. Orta Anadolu II. Bélge Midiirliigii, Konya

OZ : Havzamiz, Oligosen ve Neojen zamanlarinda Orta Anadoludaki denizle baglantili gol havzalarinm bir
boliimiinii olugturmaktadir. Oligosen evaporitleri Ust Eosen tortullart iizerine ve Miyosen tortullar: da Oligosen
tortullart iizerine diskordan olarak gelmekicdir. Havzanin giincyindcki Ust Eosen volkanizmasi Oligosen evapo-
ritlerine ve Havzanin kuzeyindeki Ncojen volkanizmast da Miyosen ve Pliyosen yagh evaporitlere anyon ve kat-
yon saglamisuir, Miyosen-Pliyoscn tortullari kuzeydcki tiifleric yanal gegislidir. Evaporit havzalarimizin son de-

‘rece si1f oldugu ve fakat denizle baglandig yorelerin derinlestigi anlagiimaktadir, Hizlt evaporit tortullagmasina
ayak uyduran graben tavamiz hizla ¢okerck kalin jips ve cvaporit tortullarimin birikmesine ve bunlarin go-
miilerek korunmasmna neden olmustur. . :

Alt Miyosen zamaninda kuzey-giiney yo6nlii stkisma harcketlerinin etkisi altinda KB-GD ve KD-GB yon-
lii, dogrultu ve diisey auliml fay sistemi gelismistir. Evaporitler bu faylardan bazilarinin boyunca diapirik
intriizyonlar yapmiglardir. Eosen, Oligosen ve daha yash kayaclar siddetle kivrimlandigi ve genelde KB-GD
yonlii kivrim eksenlerine sahip oldugu halde Neojen tortullart kivrimlanmamigtir,

Havzamizdaki yeralti tuz yataklarinin tesbiti i¢in, Ercgli-Bor diizliiginde kuyulardan aldigimiz su numu-

nelerindeki tuz iyonlart miktarinin tayini amaciyla kimyasal analizleri yapilmigtir. Oligosen yagh tuz diapirleri
ve Pliyosen evaporitleri civarindaki kuyulardan alinan su numunelerinin iyon konsantrasyonlar1 daha yogun ola-
caktir. Ancak bunlar subvolkanizmayla irtibatli faylardan ve gollerden alinan numunelerden ayirtlanmgtir.
» Evaporitlerdeki agir metal kontaminasyonlarimin yogun olmasi gézoniine alinarak, havzamiz altina dalan
Oligosen yasl jips mostralarinin hemen iizerindeki ve alindaki kirmizi killerden numuneler alinarak agir metal
kontaminasyonu analizi ve silikat analizleri yapilmistir. Bu analizlerde ozellikle stronsiyum miktarinin yiiksek
¢tkmasi; bor minerali gibi hassas evaporitlerin yeralunda ¢okelmis olabilecegini belirtmektedir.

Eregli-Akhdyiik ve Bor-Kemerhisar yorelerinden gegen KB-GD dogrultulu aktiiel faylar boyunca alinan
yeralt: suyu numunelerindeki CO;, lityum, Kiikiirt ve tuz iyonlarinin bol meveudiyeti aktiiel Sub-Volkanik em-
anasyonlarin bu faylar boyuanca yeralt: suyuna kaniguiina isarct ctmektedir. -

Muhtemel yeralu tuz birikimlerinin yogunlagug yoreler; jeoloji ve su kimyast yorumlarina dayanilarak
tesbit edilmeye caligilmugtir.

ABSTRACT : It constitutes a part of interconnecied lake basins with marine connections during Oligocene
and Neogene times within Central Anatolia. The mentioned playa lake have comprised thick protected evaporit
deposits accomplished by accelerated grabenal depression with accompaniment of speedy salt deposition.

Miocene-Pliocene sedimentary deposits of the basin make lateral facies change to tuffacious volcano-
sedimentaries towards North.
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Under the North-South dirccted compressional forccs, a strike-Slip and normal fault system having NW-
SE and NE-SW directions have been developed from Lower Miocene onwards. Diapiric intrusions of evaporits
had been developed along some of these faults. Although Oligocene, Eocene and older aged rocks had been in-
tensely folded with NW-SE dirccted fault axes; the Ncogene deposits are un folded and discordantly overly them.

44 water samples have been taken from the water wells of the arca in order to accomplish hy drogeologi-
cal evaluation of the embeded evaporit deposit or cvaporit diapirs. Samples from crater lakes and from faults
with subvolcanic connection have been ignored for the evaluation.

Samples have also been taken just over Oligocene gypsium outcrops in order to determine heavy metal
contaminations and their locational value changes. »

KUTAHYA TURANOCAGI VE ORTAOCAK MANYEVZiT BOLGELERI SONDAJ
VERILERININ JEOISTATISTIKSEL YONTEMLERLE DEGERLENDIRILMESI

EVALUATION OF DRILL - LOG DATA FROM KUTAHYA TURANOCAGI AND ORTAOCAK MAG-
NESITE REGIONS BY GEOSTATISTICAL METHODS

Can Ayday An.U. Maden Miihendisligi Bolimii, Eskigchir
Gurkan Yersel " An.U. Miiden Miihendisligi Bolimii, Eskischir

OZ : Yerbilimleri gibi kesin sonuglarin s6zkonusu olmadig alanlarda galisanlar ve arastirmacilar, ¢alistiklary
ortam ve konularin belirsizliklerini ellerinden geldigi kadar en aza indirmeye galismiglardir. Boyle belirsiz or-
tamlarda karar vermeye doniik iglemlcri belirli duruma getiren bilimlerin baginda istatistik gelmektedir.

Istatistik belli metodlarla belirsizlikleri azalup, karar verecek kisilere giivenilir bilgileri sagladi_indan
son senclerde tiim miihendislik alanlarinda olduBu gibi jeoloji alaninda da oldukga genis uygulama olanag bul-
mus ve jeoistatistik adi verilen bir ilgi alaninin’dogmasina neden olmugtur.

Bu ¢aligmada, Kiitahya kuzeybatisinda bulunan Kiimag'a ait zengin manyezit olusumlarimn arastirilma-
sina yonelik sondaj verileri esas alinmigtr. Turanocagi ve Ortaocak gibi iki degisik bolgeden elde edilen sondaj
verilerinin kimyasal analiz sonuglari ]eoislal_islikscl olarak yorumlanmigtir. Her bolgenin verilerinin aritmetik

ortalamasi, standart sapmasi ve degisim katsayisi degerleri ayri olarak saptanmigtir. Degisken olarak MgO,
Si0,, Ca0, Fe,0; ve Al,O; alinmistir. Sondajlarin kendi i¢lerinde ve aralarinda olugabilecek iliskileri ortaya
koyabilmek amaciyla otokorelasyon ve kros-korelasyon yontemleri denenmisgtir.

Iki degisik bolgeden elde edilen sondaj verileri, jeoistatistik metodlardan hipotez testi uygulanarak ayni
ozelliklere ve aymi ana kiitleye ait olup olmadiginin yorumlanmasi yapilmagtir.

ABSTRACT : Researches and scientists who study on earth sciences, which has the probability of uncertain-
ty, has tried to decrease these uncertainties to a minumum degree. Statistics is the main method which increases
the probability of decision making. Statistics has found a great applicability in geology during the last decades
and named as geostatistics.

« In this study, the drill-logs from the northwest part of the Kiitahya magnesite regions are the main data
base. Geostatistical interpretation of the Turanocag and Ortaocak regions have been obtained from the chemical
analyses of samples from drillings. Mean values, standard deviations and coefficient of variations of variables
were calculated for each region. Variables are, MgO, SiO,, CaO, Fe,0; and Al,O5 . These variables were corre-

lated foreach drilling by autocorrelation and between drillings by using cross - correlation methods.
' Geostatistical hypothesis method is applied for testing the similarities of variables from two different re-
gions, and for making interpretation whether these regions belong to the same population or not.
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- MINERALOJI - PETROGRAFI OTURUMU - I
Session on Mmeralogy Petrography - [

DENIZLI 1L GUNEYINDEKI OFIYOLITLERLE ILISKILI METAMORFIK
KAYACLARIN PETROGRAFIK INCELENMESI

A PETROGRAPHIC STUDY ON THE OPHIOLITES RELATED METAMORPHIC ROCKS IN THE
SOUTH OF DENIZLI PROVINCE

Yahya Ozpinar D.E.U. Ingaat Miihcndisligi Boliimii, Denizli

OZ : Inclecme alanlani, GB Anadolu'da olup, Alaattin koyii (Acipayam - Dcmzll) batist ve Kale (Denizli)
ilgesi giineyindeki bélgeleri kapsamaktadir.

Inceleme alanlarindaki "ofiyolitik seri"ler, Alaattin dolayinda; Ust Kretase - Paleosen flisi ve Mesozoyik
kiregtaslan iizerine, Kale dolayinda isc; Mcsozoyik kiregtaslar tizerine bindirmig olarak yer almiglardar.

Her iki bolgedeki ofiyolitik scrilcrde scrpantinitler icinde blok ve mercekler seklinde gesitli metamorfik
kayaclarla, ayrica Kale giineyindeki ofiyolitik scrinin tabaninda da ¢esitli metamorfik kayaglar tarafindan temsil
edilen "metamorfik dilim” yeralnug olup, bu metamorfik kayag birimleri petrografik olarak incelenmis ve ayrica
Alaattin dolayindaki amfibolitler petrokimyasal olarakta incelenip, kokensel yaklagimda bulunulmugtur.

Incelenen alanlarda serpantinitler iginde blok ve mercekler scklinde yeralan metamorfik kayaglarin;
kalksist, klorit - epidot gist, klorit - kalsit - kuvars - cpidot sist, kuvars - kalsit - klorlt sist, klorit' - kalsit - se-
rizit gist, kuvarsit ve amfibolitlerden olustuklart anlagimistir.

Kale'deki ofiyolitik serinin tabanindaki metamorfik dilim ise; tcktonik dokanakli olarak, Mesozoyik
kiregtaglari lizerinde yeralmistir. Mctamorfik dilim, alitan iiste dogru yer yer mercekler halinde mermer igeren
kuvarsitler ile baglar amfibolitlerle devam eder. Amfibolit seviycleri arasimda da yer yer kuvarsit seviyeleri ve
ince bantlar halinde mermerler de izlenmistir.

Her iki bolgede farkli mineral igerikli kuvarsitler belirlenmis olup, mikroskopik incelenmelerinde tesbit
edilen mineraller s6yledir: kuvars, yesil horblend, serizit, granat, muskovit, piemontit, zoizit, pistasit, klorit ve
opak mineral.

Incelenen alanlarda gerck serpantinitler 1<;mdc mercckler seklinde ve gerekse de "metamorfik dilim" de tes-
bit edilen amfibolitlerin yap1, doku ve mincralojik bilesimleri yoniinden benzer olduklar: anlagiimigtir. Amfibo-
litlerde tesbit edilen mineraller §unldrd1r yesil hornblend, plajioklas, pistasit, zoizit, klinozoizit, kuvars, sfen,
apatit ve opak mineral, :

Alaattin dolayindaki amfibolitlcrin, kimyasal b110$lmmc dayalt kokensel aragtirmalarinda, saha ve pet-
rografik gézlemlere de uygun olarak, para - amfibolit olduklar1 ve koken kayaglarmm grovak tiirti bir kayag
oldugu sonucuna varilmigtir.

Belirlenen mineral parajenezlerine gore yesilsist ve amfi lbOll[ fasiyeslerinde metamorfizma gegirdikleri
anlagilan bu metamorfik kayaclarin, ofiyolitik serilerin yerlesimi csnasinda tabandan ve ¢evreden kopanlarak
ofiyolitik serilere dahil edildikleri diisiintilmcktedir. -

GB Anadolu'da farkh bolgelerde de ofiyolitlerle iligkili metamorfik kayaglar belirlenmig olup, bunlardan;
Denizli ili GD'sunda yeralanlarla, calisma alanlarindakilerin daha iyi dencgtirilebilir olduklari goriilmiigtiir.

ABSTRACT : The study area is situated in the west-of Alaattin (Acmayam Denizli) village and south of
Kale (Denizli) town (SW Turkey).

In these regions, in the serpentinites and scrpcnunC/cd ultramafic rocks, there are bloks and lenses of
metamorphic rocks which consist of quatrizites, amphibolites, calcschists and other metamorphic rocks, In addi-
tion, in the south of Kale vicinity, there is tectonic slice of metamorphic rocks which is situated beneath ophi-
olitic series. The metamorphic slice which tectonically overlics the Mesozoic rocks and begins with a quartzite
level with interbedded marble and continues upward various amphibolites having quartzite level. In the meta-
morphic slice, quartzites are mainly composed of garnet, mica and green hornblende bearing quartzites. In the
other hand, amphibolites are composed of plagioclase or epidote bearing amphibolites.

These metamorphic rocks were cffected by the greenschist and amphibolite facies metamorphism. During
the emplacement of ophiolites, these metamorphic rocks were broken from thc base and enviroiment and added
in to the ophiolitic series.
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SARICAKAYA (ESKISEHIR) VOLKANHLERININ PETROLOJiISI VE KOKENSEL
YORUMU

PETROLOGY OF THE SARICAKAYA (ESKISEHIR) VOLCANIOS AND THEIR ORIGINAL
IMPLICATION

Yasar Kibici Inénii Universitesi, Maden Béliimii, Malatya

OZ : I¢ Bat1 Anadolu'da Eskisehir ili Saricakaya ilgesi civarinda ytizcylenen volkanik kayaglarda yapilan petro-
kimyasal incelemelerin yan1 sira, bolgesel yayilimlart aragunilarak ¢evredeki benzerleri olan dngcr volkanitlerle
kargilastirilmug, olugsumlan ve kokenleri incelenmigtir.

Eosen yagh volkanitler andczit tiiriinde, en azmdan iki volkanik fazda olusmuglardir. Diger bir deyisle,
Eosen volkanizmas: genellikle andezit karakicrinde olup, kalkoalkalen nitcliktedir.

Petrokimyasal 6zellikleri g6z oniine alindifinda, volkanizmanm kitasal kabuktan tiiredigi belirgin-
lesmektedir. Cakiltasi, kumtagi-kiltasi-marn ardalanmah Pd]COSCTl SCrisi, Eoscn boyunca volkanizma sonucu
olusan andezitik lavlarla 6rtilmiislerdir,

ABSTRACT : Volcanic rocks cropping out around Saricakaya (Eskischir) in central Western Anatolia have
been petrochemlcally analysed and they have been corrclated with the similar volcanic surrounding the region.
Their origin have also been discussed.

Eocene volcanics are andesite type. They consist of at least two volcanic phases and they show calc-
alkaline characteristics. In other words, Eocenc is represented by andesite with a calc-alkaline affinity.

Petrochemical charecteristics of the Saricakaya volcanics point out to the fact that they have been derived
from the continental crust. Conglomerate- sandstonc-chystonc -mam scquence of the Paleocene series are covered
by andesite lavas during Eocene volcanism. -

ORTA SAKARYA HAVZASINDAKI BASKALASIM KAYACLARININ
PETROGRAFIK ()ZELLIKLERI VE KOKENSEL YORUMU

THE PETROGRAPHIC FEATURES OF THE METAMORPHIC ROCKS OF CENTRAL SAKARYA
REGION AND THEIR ORIGINAL IMPLICATION

Yasar Kibici Inonii Universitesi Maden Boliimii, Malatya

OZ : I¢ Bat Anadolu'da, Saricakaya (Eskisehir) yoresinde bagkalasnm kayaglan yiizeylenirler. Bu kayaglar orta
Sakarya Vadisi'nin giineyinde ve kuzeyinde yer alirlar. :

Inceleme alaninda degisik tipteki bagkalasim kayaglar (Epnmetamorﬁtler bolgesel bagkalagim ve degme
: bagkalasim kayaclani) iclerinde bulunan indeks minerallerin yardimiyla ayirtlanmiglardir. Bu kayaglann
olusturdugu fasiyesler ii¢ degisik olusum kosulunu temsil etmekte olup, farkli yapr ve dokudadir.

Bu yazida, petrografik 6zellikler, faz degisiklikleri ve fasiyes haritasi yapimu iizerinde durulmus, kayag-
. lanin kimyasal analizleri ve saha gozlemlerinin de yardimiyla bu verilerin orojenik anlamlarinin tartismasida
yap11m1§t1r

ABSTRACT : The metamorphic rocks cropping out aronud S i kaya (Es klschlr) in the central Western
Anatolia. They are located at the South and North of the centrat Sokars i V.

The different types of the metamorphic rocks (prmcmmnrpl iles, oy wetamorphic and conmct met-
amorphic rocks) have been distinguished in the region by using index mmcml« {i1is facies represantative of
three distincts event and P/T enviroments and they have different structures and textures

In this paper, the petrographic features, phase changes and metamorphic facics mapped have been focused
on and an atiemps has been to deduce orogenic implication from dilfcrent lines of cvidence including chemical
analyses and field observation.

B
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MINERALOJI-PETROGRAFI OTURUMU - II
Session on Mineralogy - Petrography - Il

DOFERNIT : ANYONIK AKIM ILETKENI

DOFERNIT : ANIONIC CONDUCTIVITY
Halil Sarp ’ Depan de Minéralogie Museum d'Histoire Nat., Geneve - Suisse

OZ : 1980 yilinda ilk defa Varda yaylasinda (Ikizdere) bulunan ve entcmasyonal yeni mineraller komlsyonunda
kabul edilen défernit mineralinin atomik yapisi, bir kafesin 4 adet ve ¢ok genis caph ¢ eksenine paralel kanallar
ihtiva ettigini gostermektedir. Ayrica bu kanallarda, hidroxil iyonlarina ¢ok zayif hidrojen baglariyla bagh klor
atomlari bulunmaktadir. Bu atomik yapinm birinci karekteri mineral aleminde essiz olmasidir, Ciinkii:
Défernitin atomik iskeletinin formiilii Cag (CO3), (OH). dir. Bu iskeletin elektriksel sarji (charge balance) (+1)
dir. Bu (+1) sarj1, {-1) olan bir anyon tarafindan elektrik bakimindan den gelenmekiedir. Bu da mineral aleminde
ilk defa goriilen bir durumdur. Ciinkii biitiin minerallerin iskeletinin elektrik sarj balansi eksi isaretlidir ve bu
eksi sarj, daima katyonlarla elektrik bakimindan dengelenir (mesela zeolitlerde oldugu gibi). Halbuki défemitte
iskelet art1 garjhdir ve bu sarj bir anyonla egitlenmektedir. Bu durum mineral alemmde ilk defa goriilmektedir. -
Bu 6zellik ilmidir. Pratikte, teknolojide neye yarayabilir? i

Kanallarin ¢ eksenine sonsuz olarak paralel uzanmasi ve kanallardaki klor atomlarmm zayif hldro_]en
baglariyla hidroxillere bagh olmasi dolayistyle klor atomlan diisiik sicakliktaki bir sivi ile yapidan kolayca
alinabilir ve bu kanallar bog duruma gelir ve geriye kalan iskelet (+1) sarjlidir. Bu 6zellik yiiziinden dofernit
anyon kaptorii olur. Bu da dofernitin teknolojik 6zelligidir. Tki cm?2 lik bir dofernit yiizeyinde 200000 milyar
miistakil kanal bulunmaktadir ve anyonik akim enterferansa ugramadan gecgebilecektir. Bu sayidaki iletken ka- -
nal, 2 cm capindaki bir elektrik kablosu igine asla konulamaz.

- Dofernitin teknolojideki miimkiin yeri:
1- Tek yénlii anyonik akim kullanan elektronik aplikasyonlarda
2- Kimyada kromatografi iyonik metoduyla anyon aymminda dir.

SRS

ABSTRACT : In the dofernit, The chlor atoms balances the net positive charge of the framework and may
give rise to anion exchange or antonic conductivity through the infinitely extended channels.

AKCAKOCA (BOLU) BOLGESINDE DOLOMI FLESMFNIN INCELENMESH ' : '
THE INVESTIGATION OF DOLOMITIZATION IN AKCAKOCA (BOLU) REGION
Fazla Coban LT.U. Jeoloji Muhendnsllgl Boliimii, Istanbul

OZ : Bu ¢aligmada Akgakoca (Bolu) bolgesinde Orta - Ust Devoniyen yagh Kirencikbagi formasyonundaky do-
lomitlesme incelenmistir. Inceleme alaninda Orta - Ust Devoniyen yaglt formasyon baglica sparitik kiregtagt ve |
dolomitik kiregtaglarindan olusur. Formasyonun sparitik kiregtagt ve dolomitik kiregtasi sevxyelenne ait 10 adet i
Omegin kimyasal analizleri yapilarak jeokimyasal 6zellikler belirlenmisgtir. ?

Petrografik, mineralojik ve kimyasal incelemelere gore, inceleme bl gesindeki dolomxtlesme ikincil do-
lomitlesmedir. Mineralojik agidan kalsit ideal bilesimli, dolomit ise ideal bilesime yakindir. Formasyonda de- _
rinlesen ortamla CaO ve Sr arasinda diizgiin bir artis belirlenmigtir. ]
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ABSTRACT : The dolomitization have been studied in Middle - Upper Devonian aged Kirencikbagi forma-
tion. Surrounding Akgakoca (Bolu). In the studicd arca, Middlc - Upper Devonian aged Kirencikbagi formation
is formed of a sequence of mainly sparitic and dolomitic limestoncs. Ten samples of Kirencikbagi formation,
which are from levels of sparitic and dolomitic limestoncs, were analyscd to aim geochemical properties.
According to the results, the dolomitization of in the studicd arca is sccondary dolomitization. Calcite is
in ideal composition although dolomite is ncarly idcal composition. When the level is higher than CaO and S
in which formation is showing increasing. :

OLIGOSEN-MIYOSEN YASLI NEVRUZ-CAKIROBA (YENICE, CANAKKALE)
KUVARSLI MONZONIT STOKLARININ K/Ar METODUYLA YAS TAYINI

K/Ar DETERMINATIONS OF THE OLIGOCENE-MIOCENE GUARTZ MONZONITE
STOCKS OF NEVRUZ-CAKIROBA (YENICE, CANAKKALE, NW TURKEY)

Mesut Aml C.U. Jeoloji Miihendisligi Boliimii, Adana

Francis Saupé CRPG - BP 20 - 54501 Vandocuvre 1és Nancy, France
J.L. Zimmerman CRPG - BP 20 - 54501 Vandocuvre Iés Nancy, France
Sinan Ongen CRPG - BP 20 - 54501 Vandocuvre Iés Nancy, France

OZ : Makedonya (Yugoslavya, Bulgaristan ve Yunanistan) ve Trakya'dan baslayip, Biga Yanimadasi'n1 da
gegerek Pontitler ve hatta Iran'a kadar ulagan aktif alpin kusaginda bir ¢ok granodiyoritik stok ve massif
yiizeylenmektedir. Bunlarin yasi oldukga farklidir. :
~ Biga Yanmadasinda Paleozoyik yagh metamorfik taban siliko-aliiminyum bilesimli kayaclardan olusup,

gerek metamorfik kiregtaglan ve gerekse bazik sokulumlarla arakatkilidir. Karakaya Formasyonuna ait kirmntils,
metamorfik ve Orta Triyas yagh kayaglar tabam drtmektedirler. Bunlarn iizerine ise, metamorfik olmayan Jura
yash kiregtaglan gelir. Biitiin bu kayaclar1 da say1siz granodiyorit-monzonit stoklari kesmektedir. Petrografik ve
Jeokimyasal incelemelerde ayni orijine bagli oduklar anlagilan bu asit sokulumlar, Yenice ilgesinin yaklagik 15
km gevresinde yiizeylenen Arapguru, Kocadere, Kireglik Tepe, Namazgah, Biiyiik Yapaz Tepesi, Nevruz ve
Cakiroba gibi stoklar bu incelemede ele alinmigtir, Esas olarak Nevruz ve Cakiroba monzoniti iizerinde K/Ar
metoduyla yas tayini yapilan stoklarin petrografik incelemelerinde asit bilesimli ortoz ve plajioklasin hemen
hemen ayni oranlarda bulundugu, ayrica kayacta % 10 kadar kuvarsin varlig1 saptanmigtir. Bu sebeple daha
onceki caligmalarda granodiyorit olarak isimlendirilen bu stoklarin tipik bir monzonit oldugu anlagiimigtir.

Plajioklaslar polisentetik ikizler gosterip ¢ogu 6z sekillidir ve nadiren iri kristaler goriiliir. Zonlanmanin
da goriildigii bu kristallerin merkezi kisimlarinda % 45 An saptanirken, kenar kisimlarinda bu oranmn % 30 ka-
dar diistiiZii goriilmiigtiir. Kiiciik izole taneler halindeki albit, 0z sckilsiz ortoz ve kuvars kristallerinin arasinda
gozlenir. Diyopsitik ojit bilesimindcki piroksenler 6zsckilsiz kristaller halinde ve genellikle renksizdirler. Ak-
sesuar minerah olarak sfen, zirkon ve apatitin gozlendigi kayagta, opaklardan da manyetit goriiliir. :

Radyometrik yas tayini C.R.P.G. Laboratuvarlarinda toplam kayac analizleriyle, bu 6rnekler arasindan
segilen amfibol ve ortoz kristallerinden olusan ikiser 6rnck iizerinde uygulanmstir. Potasyum Perkin Elmers
4000 Spektrofotometresiyle absorbe edilmis ve argonun izotoplari kiitle spaktrometresiyle 6lgiilmiigtiir.

Sonug olarak s6z konusu olan Nevruz ve Cakiroba monzonitinin kapanma yagmin 24.1% 0,5 m.y. ola-
rak belirlenmigtir.

1 ABSTRACT : The granodiorite stocks from Nevruz - Cakiroba (Yenice Township, Canakkale Province,
| NW Turkey) are discontinuously surrounded by strongly metaluminous quartz monzonites. The latter rocks be-
| long to a cafemic and subalkaline (i. e. monzonitic) association. The ages were determined for nine whole
| Tocks, two amphiboles and two orthoclases from a very fresh quartz monzonite collected in a quarry. The results

- are well grouped and give an isochrone age of 24.1 + 0.5 m.y., safely considered to be the age of the "mise en

| place.” :
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STRATIGRAFI OTURUMU
Session on Stratigraphy

YALVAC - YARIKKAYA NEOJEN HAVZASININ STRATIGRAFISI VE DEPOLANMA
ORTAMLARI

STRATIGRAPHY AND DEPOSITIONAL ENVIRONMENTS OF YALVAC - YARIKKAYA NEOGENE
BASIN, SW-ANATOLIA

Fuzuli Yagmurlu v Ak.U. Jeoloji Miihendisligi Boliimii, Isparta

OZ : Yalvag - Yarikkaya Neojen havzasi Giineybati Anadolu'da Isparta biiklimi olarak bilinen bolgesel
olcekli 6nemli bir yapnn i¢ kisminda yer alir. Havzayi ¢evreleyen Neojen 6ncesi kaya birimleri genellikle Or-
dovisiyen yash meta - sedimentitler ile Triyas - Kretasc yasl karbonatls kayalardan ve ofiyolit karmagigindan
yapihidir. Genellikle aliivyonal ve golsel tortullardan olusan Yalvag - Yarikkaya yoresindcki Neojen istifi alttan
iiste dogru, Bagkonak, Madenli, Yarikkaya, Goksogiit ve Kirkbag Formasyonlarina boliinmiigtiir. Havzay: dol-
duran Neojen tortul istifinin toplam kalinlig1 800 metreye ulagir. '

Bagkonak Formasyonu, aliivyonal yclpaze ortamina ait kaba tancli ve koti boylanmali ¢akiltagi ile
camurtag: arakatkilanindan yapihdir. Neojen 6ncesi temel kayalarini uyumsuz olarak iistleyen ve en fazla 250 m
kalinliga ulasan birim, havza igine dogru yanal yonde Yarikkaya Formasyonuna derecelenir.

~ Madenli formasyonu akarsu ortamin simgeleyen gapraz katmanli kumtagi, ¢akiltagt kanal dolgular ile
iist boliimlerde camurtag: ve ekonomik olmayan linyit arakatkilarindan yapihdir. Madenli formasyonuna ait tor-
tullar havzanm kuzeyine dogru, Yarnikkaya Formasyonunun alt boliimiine ait golsel tortullara derecclenir. Top-
lam 100 m kalinhiga ulasan birim, havzamn giincyinde ofiyolitlcrden olugan temel kayalarini uyumsuz olarak
iistler.

Yarikkaya Formasyonu baglica golsel ortami yansitan kalkerli scyl, killi kircgtast, marmn ve ¢amurtag ar-
dalanmasindan yapihdir. Toplam 200 metre kalinlia ulagan birim, havzanin kuzey boliimlerinde Bagkonak
Formasyonu ile, giiney boliimlerinde ise, Madenli formasyonu ile yanal yénde giriklilik gosterir. Yorede bulu-
nan ekonomik nitelikteki linyit diizeyi en fazla 150 cm kalinlikta olup, Yarikkaya Formasyonunun alt
boliimiindeki kiltagi iiyesi icinde yer alir.

Goksogiit Formasyonu alttan iiste dogru gakiltagt ve traverten ozclhgmdckl golsel kiregtaslarindan
‘yapilidir. Yarikkaya Formasyonunu uyumlu bir dokanakla iistlcyen birim, havza giineyinde en fazla 150 m
kalinliga ulagir.

Kirkbag formasyonu aluvyonal yelpaze ortamint simgeleyen kirmizimsi, kotii boylanmalt ¢akiltagi ve

camurtag: arakatkilarindan olugur. Havzanin kuzey boliimiinde gcms yayilim g,oslcren birim, altlayan tiim yasli

birimleri uyumsuz olarak tstler.
Yalvag - Yarikkaya havzasi yiiksck dag kusaklari ile ¢evrelenmis ve kenarlant tiimiiyle normal faylarla

simirlanmig iiggen sckille kapalt bir havza 6zelligini tagir. Havzayi dolduran tortullarin yanal yonde gosterdigi
litofasiyes degisimleri ve ¢okelme ortamlarimin havza igindeki dagihimi ve geometrik 6zcllikleri, Yalvag -
Yarikkaya havzasinn tipik bir dagarasi havza nitcligi tagidigini yansiur.

ABSTRACT : The Yalvag - Yarikkaya Ncogene basin is located within the Isparta - angle which is known
as common regional structure of Southwestern Anatolia. The pre - Neogene rock units around of the basin con-
sist generally of meta - sediments, carbonate rocks and ophiolitc complex ranging in age from Ordovician 1o
Cretaceous. The Neogene alluvial and lacustrine deposits occurring in Yalvag - Yarikkaya basin are divided in
ascending order; Bagkonak, Madenli, Yarikkaya, Goksogiit and Kirkbag Formations. The total thickness of the
Neogene sedimentary sequence of these basin is about 800 m.

The Bagkonak Formation is composcd of coarse - grained and poor - sorted conglomerates and mudstone
intercalations, which indicate an alluvial - fan origin. The maximum thickness of this unit is approximately
250 m. The Bagkonak Formation rests unconformably on the pre - Neogene basement rocks and laterally inter-
finger with Yarikkaya Formation toward to the center parts of basin.
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~ The Madenli formation consists of cross - bedded sandstones, channelfil conglomerates, and above in the
section, mudstone and non - economic lignite scams which are characterized the fluvial environment. The clas-
tic sediments of the Madenli formation are transitional laterally and vertically with the underlying Yarikkaya
Formation toward to the northern part of basin. The Madenli formation have 250 m total thickness and rests
unconformably on the ophiolitic bascment rocks in the southern region of basin.

The Yarnkkaya Formation composcd of an altcrnation of calcerous shale, clayey limestone, marl and
mudstone, which are indicate the lacustrine cnvironment. The total thickness of the unit is 200 m at the type
locality, and grades laterally into Bagkonak and Madenli formations to the northern and southern margin parts
of basin. 2

The Goksogiit Formation consists from bottom to top of coarse conglomerate and porous lacutrine lime-
stone. These unit overlies conformably on the Yarikkaya Formation. The total thickness of the Goksogiit For-
mation increases to the southern part of basin and exceeds 150 m.

The Kirkbas formation consists mainly of reddish and poor - sorted conglomerate and mudstone intercala-
tions which appear to be alluvial - fan origin. These unit is wide - spread in the northern part of basin and over-
lies unconformably on the all old units.

The Yalvag - Yarikkaya basin is limited by the normal faults and pre - Ncogene high mountain belts, P
and resemble to a triangular shape closcbasin. In the basin the lateral lithofacics changes of the sediments and__~
geometric features and distribution of the depositional environments, indicate the Yalvag - Yankkaﬁ@

basin have a typical inter - mountain basin character. ;};3 Qs
e e

KASTAMONU ARAC MASIFI KUZEY KESIMI LITOSTRATIGRAFI BIRIMLE i g_‘:
VE PETROGRAFISI : R a 2=

e
: > = _
LITHOSTRATIGRAPHIC UNITS AND PETROGRAPHICS OF THE NORTH PART OF THE ~Lose

KASTAMONU - ARAC MASSIF TEEST %
: ‘gdsé &
Dogan Aydal A.U.FF. Jeoloji Mihendisligi Boliimii, Ankara : MLM
Y.Kagan Kadioglu A.U.F.F. Jeoloji Miihendisligi Béliimii, Ankara : Tsieion

OZ : Bu galigmanmn amaci Daday - Devrekani Masifi giincy bausmnda yer alan ‘Arag Masifi kuzey kesiminin li-
tostratigrafi birimlerini ve petrografisini detayli bir sckilde incclemektir. :

Bolgede yer alan birimler 11 ayri formasyon adiyla adlandinlmistir, Kastamonu - Arag Masifi kuzey ke-
siminin temel birimi Prekambriycn yasinda oldugu sanilan amfibolit, epidot - amfibolit ve granat mika gist ¥
kayaclarindan olugan Bekirgayi formasyonu ile temsil edilmektedir, Ust - Orta Palcozoyik birimleri Bekir¢ayi
formasyonu iizerine diskordansli olarak gelmcktedir. Bu birimler 5 ayri formasyona aynlmigtir. Orta ve diisiik
Jmetamorfizma iiriinii olan bu formasyonlardan cn altta Mercimekdere formasyonu metagabro, serpantinit ve am-

e

fibolit birimleri ile temsil edilerck yer almaktadir. Granat mika sist birimleri Kavacik formasyonu ile ad-
landiniimigtir. Bunlarin iizerine Dumantepe, Kizilsaray ve Yongalidag: formasyonlari gelmektedir. Permiyen bi-
rimleri iizerine diskordansh olarak Triyas sisteminc ait grafitce zengin muskovit sist ve kalk sist birimlerini
temsil eden Selinkaya formasyonu gelmektedir. Kretase birimleri, Pelitveren fm., Gemikoy fm. ve Dedemziya-
reti tepe formasyonu olmak iizere 3'c ayrilmis olup Triyas'in iizerine diskordansh olarak oturmaktadir. Pelitve-
ren formasyonunu Pillov lavlar, Scrpantinit ve killi kircgtaslart temsil cderken, Gemikoy formasyonu ise Lis-

 venitlegmis ultrabazik kayaglardan olugmaktadir. Bunlarm iizerine, Dedemiziyareti tepe formasyonunu (Seno-
zoyik) olusturan radyolarit, ¢6rt ve kumtagi birimleri gelmektedir. Tersiyer'in bol nummulitli kiregtaglar ve
Kuvatcrner yagh aliivyonlar bolgenin giincyinde yer alan Kretase yash birimler tizerine diskordansh olarak otur-
maktadir. : ;

ABSTRACT : The purpose of this investigation is to cxplain the ILithostratigraphic units and petrographics
of North part of Arag massif in detail which is located to Southwestern part of the Daday - Devrekani massif.
The units in this region arc divided into 11 formations. The basament unit of North part of the Kastamo-
nu-Arag massif is the Prckambrian Bekirgayt Formation consisting of amphibolite, cpidot - amphibolite and
Garnet - mica schist. The Bekirgay: formation in unconformably overlain by the Upper - Middle Paleozoic units
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which is divided into S formations. These formations have formed due to middle and low degree metamorphism.
At the bottom the first formation is Mercimck dere which is made up of metagabro, serpantinit and amfibolites,
followed by Kavacik formation consisting of garnet micaschist. Duman tepe fm., Kizilsaray fm. and Yongal
dag1 formations are followed after Kavacik formations, respectively. These units are overlain by Triassic aged
Gelinkaya formation as disconformably. The dominant lithologics of this formation as muscovite schist enriche
graphitic scrics and calc schist. These units are overlain by Cretaceous unit which is divided into 3 formation as
disconformably. Cenomanian aged Pelitvercn formation characterizing by extrusive rocks such as pillow lavas
and by serpantinit. This unit followed by the same age is named Gemikdy formation and characienized by list-
wacnitized ultrabasic roks. The last formation of Cretaccous is Dedemziyareti tepe formation (Senonian) which
is made up of radiolarite, chert, mudstone and conglomerate. This unit is overlain by Cenozoic - Tertiary aged
Arag formation as dlsconformably The lithologies of this formation arc bxospante and biomicrite and followed
by debris and alluvium.

YESILYURT (MALATYA) DOLAYININ S'l‘RA'I‘iGRA:FiST, AYASI,’ SED!MANTER
FASIYESLERI VE DEPOLANMA ORTAMLARI, DOGU ANADOLU, TURKIYE

STRATIGRAPHY, AGE, SEDIMANTARY FACIES AND DEPOSITIONAL ENVIRONMENTS
OF THE YESILYURT (MALATYA) SURROUNDING, EASTERN ANATOLIA, TURKEY

Mehmet Onal " 1 UM.Y.0., Teknik Programlar, Malatya
- Ali M. Géziibol 1.0. Jeoloji Miihendisligi Bolimii, Istanbul

OZ : Malatya Metamorfitleri iizerinde yan alloktan ve otokton olarak bulunan, Ust Kretase ve Tersiyer yagh
kaya birimlerinin stratigrafisi, yast, sedimanter fasiycsleri ve depolanma ortamlarinin ortaya ¢ikarilmasi
aragtirmanim amacini olugturmaktadir. Bolgeyi etkileyen deniz ilerlemesi ve ¢ekilmesine bagh olarak gelisen
resifal kiregtaglan, pelajik kirectaglar, flis ve marn baglica fasiyes birimleridir. Depolanma derin su, yelpaze,

s1g su ve karasal ortamlarda olmustur. Malatya giincyinde bulunan Alt Eosen yash (Yildiz Kiregtas1) resifal =
kiregtagi metamorfik olmamasina kargin, ayni yaslt ve benzer ]110]0_]111 Celikhan Formasyonu du§uk metamor- L
fizma kapsar

ABSTRACT : The investigation of the stratigraphy, age, scdimantary facics and depositional environments
of parallochton and autochton rock units that arc Upper Cretaceous and Tertiary in age on the Malatya metha-
morphits comprise the intention of the study. Facies units are recfal limestone, pelagic limestones, flysch and
marn which were occured by transgression and regression effected the region. Rock units were accumulated in
nonmarine, shallow water, fan and dip water from shallow water to dip water environments. Yildiz limestone is
the same lithology and age as Celikhan Formation. Celikhan Formation but Yildiz limestone has low meta-

morphism.
A
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FETHIYE (MUCLA) GOLHISAR (BURDUR) ARASINDA GUNEY DAGI ILE
KELEBEKLI DAG VE DOLAYININ JEOLOJiSI

THE GEOLOGY OF THE GUNEYDAG - KELEBEKL! DAG AND SURROUNDINGS BETWEEN FET-
HIYE (MUGLA) - GOLHISAR (BURDUR)

Siikrii Ersoy I. U. Jeoloji Miihendisligi Boliimii, Istanbul

OZ : Likya naplan iizerindeki ¢aligma alaninda allokton dilimler yaninda, Orta Miyosen sonrast post orojenik
neo - otokton birimler ayirtlanmistur.

Elmali Serisi en alt tektonik dilim olup, Liitesiyen yasgl Elmali formasyonu ile Ust Kretase - Paleosen
yash Ibrahimler formasyonunddn olusur. Her iki formasyon biribiriyle tcktonik dokanakl olup, fli karekterin-

dedirler. Ikinci tektonik dilim, Sekicay: serisidir. Alita, platform kircgtaglarindan olusan Ust Triyas - Liyas
yash Sekigay1 formasyonu ile baslar, yukariya dogru Orta Jura - Ust Kretase cordii kiregtasi, ¢ort - radyolarit-
lerden olugan Karabel formasyonu ile ani gegisli olarak devam eder. Formasyon, Ust Kretase - Paleosen (?) yash
Cirkicak Bloklu Fligi tarafindan uyumsuz olarak ortiiliir. Sckicayr Serisi, yaklagik benzer litoloji ve yas
konagindaki Dutdere Serisi tarafindan tektonik olarak iizerlenir. Bu tektonik dilim, Ust Triyas platform
kiregtaglar: (Dutdere Kiregtast) ile Jura - Ust Kretase ¢ortlii kiregtast, radyolarit ve ¢ortlerinden (Kaymakl for-
masyonu) olugur. Bazen, bu iki formasyon arasinda her yerde izlenemeyen Liyas yasl ammonit fosilli, kirmizi
killi yumrulu kiregtaglarindan olusan birkag metrelik bir birim bulunur. Sekigay: Serisi'nde platform ¢ékme
yast Orta Jura iken, Dutdere Serisi'nde Jura basidir. Ust Kretase - Paleosen yagh Dirmil olistostromal Melaniji
dordiincii tektonik dilim olup, alttakileri tektonik olarak iizerler. Buna karsin; Dolukizlar Ofiyoliti tarafindan
tektonik olarak iizerlenir. Ofiyolitler biiyiik olasilikla Menderes Masifi'nin kuzeyinden gelmls olmahdir. Bu
yer, Pindus Kusag1 ya da [zmir - Ankara kusag: olabilir.

Neo - otokton iiniteler, Ust Miyosen - Pliyosen yash Elmaliyurt formasyonu, Pliyo - Kuvatemer yash
eski aliivyon ve Kuvaterner yash yamag molozu, aliivyon, geng toprak ortiisiinden olusur.

Sedimenter model igin, iki tane birikme ortami kugag diisiiniilmiistiir. Bunlardan birisi, Menderes Masi-
fi'nin kuzeyinde; ikincisi ise Bey Daglari ile Mcndcres Masifi arasindadir. Bu yer, tarafimdan Bau Toros Teknesi
olarak adlanmugtir.

ABSTRACT : In the investigation arca on the Lycia nappes have been recognized mainly five tectonic
sheets with together post - orogenic neo - aoutochtonous units of post Middle Miocene age.

‘Base of the Lowest tectonic sheet, Elmal sequence, is Elmali formation of Lutetian age and consist of
ﬂysch Elmali formation is overlian tectonically by Ibrahimler formation of upper Cretaceous - Paleocene sec-
ond tectonic sheet. Sekigay1 sequence, begins with Sckigay formation which consist of platform limestones of
Upper Triassic - Liassic age and pass upwards into cherty limestones, chert - radiolarite of Middle Jurassic - Up-
per Cretaceous called Karabel formation. Upper boundary of both formation is overlain unconformably by
Cirkicak blocky flysch of Upper Cretaceous - Palcocene (?) age. Dutdere sequence is third tectonic sheet and
presents about similar lithology and age periods as Sekicay: sequence. But, both sequence have been deposited
different paleocographycal Zones. The sequence consists of Dutderc limestone of Upper Triassic age, Kaymakl
formation of Lower Jurassic - Upper Cretaceous age. Somctimes, between both formations are observed red,
clayly nodular limestones Liassic ammonit bearing thickness of a few meter. The age of collapse platform ac-

Cording to Dutdere sequence is Early Jurassic, although it is Dogger for Sekicay: sequence. Dirmil olistostromal

melange of Upper Cretaceous - Paleocene is forth sheet and overlics tectonically all sheet, although it is over-
lain by Dolukizlar ophiolite. Ophiolites must bc transported from northern of Menderes massxf This pleacc
may be Pindos Zone or 1zmir - Ankara Zone.

Neo - outhoctonous units consist of E]mahyurt formation of Uppcr Miocene - Phocene age, old alluvi-

1 um of Plio - Quaternary age and talus, recent allivium, soil of Quatcrnary age.

Two depositional environment zones arc thought for scdimentary patterns of umts First of them is

| northern of Menderes Massif. Second is Western Taurous Though called by me and locates between Menderes
1 and Torid blocks.
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BATI TOROSLARIN HELLENIDLERLE KARSILASTIRILMASI:
GUNEYBATI ANADOLU'DA YENI BIR TEKNE "BATI TOROS TEKNES Si"

THE CORRELATION OF THE WESTERN TAUROUS BELT WITH HELLENIDES: A NEW TROUGH ON
THE SOUTHWESTERN ANATOLIA "WESTERN TAUROUS TROUGH"

Sitkrii Ersoy 1.0. Jeoloji Miihendisligi Bélimii, Istanbul

OZ : Tiirkiye ile Yunanistan'daki kusaklarin kargilikli devamliliklart konusu Phillipson (1915) dan giiniimiize
kadar tartisilagelmis olmasina ragmen, halen problemlidir. Bu konuda, genel olarak iki karsit goriig egemendir.

Buna gore baz1 aragtirmacilar Menderes Masifi ile Dig Helenid kusaklarini, bazilart da Menderes Masifi ile I¢
Helenid kugaklarini birlestirme egilimindedirler.

Goriigiime olduk¢a benzerlik gosteren Poisson (1977), Likya Toroslarini kuzcyden giineye bazi kusaklara
ayirir. Poisson'in sozettigi, iki neritik platform (Bey Daglari ilc Menderes Masifi) arasindaki kusak kendi adla-
mastyla Kizilca teknesidir. Bu tckne, Yunanistan'daki yoniyen kusafmimn Tiirkiye'dcki devamidir. Bu kusaga ta-
rafimdan, daha genig anlamda "Bat1 Toros Tcknesi” denmistir. ;

Tiirkiye ve Yunanistan'in karsllastlrmah Izopik kugaklart su sckildedir.

=Beyidatlan oo o e Prc - apulye Kusagi
= Bau Mores ffieknesii -onivto el i s Iyoniyen Kugagi
- Sirkum - Menderes kusaginin giiney kolu ............. Gavrova - Tripolitza Kusagi

Ayrica, Yunanistan'daki Pindus kusaginin Tiirkiyc'deki devaminin arastiriimasi zorunludur. Ciinki,
Giincybat1 Anadolu'daki ofiyolitlerin [zmir - Ankara kusagindan geldikleri yaygin olarak kabul edilirken, Bati
Tiirkiye kiyilarinin hemen yanmdakl Yunan adalarinda, ofiyolitlerin Pindus okydnusundan kaynaklandlklarl ka-
bul edilmigtir. :

ABSTRACT : Although first corrclation attemption between Greece and Turkey was made by Phillipson
(1915), it could still not be established at the present - day. Because, connection between Hellenides and Turkey
has long been problematical. This correlation trying especially contents casternmost extention of the External
Hellenides Into SW Turkey. There are two groups authors who they have in contrast suggestion. First group
authors accept that Mendercs Massif is the extention of the External Hellenides. In the other hand, second group
authors trend to connect Menderes Massif with Internal Hellenides.

Poisson (1977), who is quict coincide with my suggestion, has been scperated some zones of Lycia Tau-
rides along an axis from north to south. The Zone (Kizilca Trough) between two neritic platforms (Bey Daglan
and Menderes Massif) explained by Poisson is the extention of Ionian Zong in Greece into Turkey. This zone is
called by present author "Western Taurous-trough” at the larger mcaning than Poisson did.

The correlation of the izopic zones of Turkey and Greecee arc matched by present author as following.

SBeyaBaBlani it Prc - apulia Zonc
= Western faureus frough o i an i s Ionian Zonc
- Southern branch of Circum Menderes Zong ............ Gavrova - Tripolitza Zone.

The ophiolite have to be originated from a zone in northern of Menderes Massif. Pindos or Izmir - Anka-
ra Zone may be roots of these ophiolites. In addition, the extention of Pindos Zone of Greece into Turkey must
be reseached. Because, it has been gencrally accepted that ophiolites on islands of Greece close to shores of
Western Turkey were from Pindos Ocean, Where as the ophiolites of the SW Turkcy arc rcgarded as to be de-
rived from lzmir - Ankara Zonc.
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KARADENIZ UST KRETASE'DE ACILMIS BiR ADAYAYI ARKASI HAVZAMI MI?
YOKSA ERKEN MESOZOYIK OKYANUSUNUN BIiR KALINTISI MI? PALEOMAN-
YETIK BIiR YAKLASIM

DID THE BLACK SEA OPEN AS A RESULT OF BACK - ARC RIFTING? OR WAS IT REMNANT OF
EARLY MEZOSOIC TETHYS? A PALEOMAGNETIC APPROACH

Mustafa Saribudak - 1.T.U. Jeofizik Miihendislifi Boliimii, Istanbul

OZ : Bu incelemede, Karadeniz ¢evresindeki palcomanyetik veriler bolgenin jeolojik geligimiyle ilgili hipo-
tezleri test etmek amaciyla degerlendirilmistir. Dogu Avrupa platformunun (DAP) giincy kenari (Bulgaristan,
Kirim) Ust Jura'da 39° paleoenleminde bulunurken, Pontidler Ust Jura-Alt Kretase doneminde 10-15° palcoenle-
minde konumlanirlar. Yine ayni donemde Biiyiik Kafkas (Great Caucasus) bolgesi yaklagik 25° palcocnleminde-
dir. Ust Kretase-Eosen déneminde isc Pontidler 23° palcocnlemine harcket ederken, DAP'n giiney kenari yak-
lagik Ust Jura'daki konumunu korur. Biiyiik Kafkaslar isc bu donemde (Koniasiyen) DAP ile garpigarak
Avrasya'ya dahil olurlar. Goriildiigii gibi Pontidlerle Avrasya'nin giincy kenari arasindaki uzaklik gerek Jura ve
gerekse Ust Kretase-Eosen'de en azindan birkag bin kilometredir. Ayrica Pontidlcrden elde edilen paleomanyctik
kutup pozisyonlar: Avrasya yerinc Afrika kutup pozisyonlartyla uyumludur. Diger bir deyigle, Pontidlerin Jura
ve Kretase'de Avrasya'ya ait oldugu yaygin goriisiini palcomanyetik veriler destcklemez. Bu incelemenin sonu-
cu, Karadeniz'in Pontid adayay: arkasinda agilan bir havza (back-arc basin) olmayip; aksine Karadeniz'in Avrasya
ve Afrika kitalan arasinda Mesozoyik ve éncesinde (?) varhgine siirdiirmiis olan eski bir okyanusun kalintisi
oldugu yolundaki savlart destekler nitelikiedir.

ABSTRACT : Here I review the available palacomagnetic data around the Circum-Black Sea region to evalu-
ate the geodynamical evolution of the Black Sca: (1) The Jurassic data from the south of the Stara planina -
Forebalkan zone (south of the Mocsian platform) in Bulgaria, which was then part of the cast Eurapean plat-
form, place the region at about 39° latitude while the Pontides, the northernmost tectonic unit of Turkey, were
present at a lower latitude (10-15°); (2) The palacomagnetic investigations on the Upper Cretaccous magma-
tism, carried on in differcnt parts of thc Srednogoric tectonic unit (south boundary of the Stara planina Forebal-
kan) indicate that the concerned region was at 39° palacolatitude during the Upper Crelaccous, while the Pon-
tides moved northward to 23° palacolatitude since the Lower Cretaccous. The Great Caucasus domain of USSR
was welded to Eurasia by the time of Coniacian which gave a palacolatitude position of 36°; (3) Calculatcd pa-
lacopole positions for the above-mentioned geological times lor the Pontides [it wel with the African palaco-
poles and largely deviate from the Eurasian oncs; (4) Taking together, these obscrvations indicate that the Pon-
tides were not part of Eurasia, instcad they were separated from the cast Eurapean platform by carly Mesozoic
Tethys. This conclusion scems to be not in favour of rifted "back - arc" hypothesis of the Black Sca during the
Cretaceous time as suggested by some rescarchers recently. :
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BATI ANADOLU GUNCEL TEKTONIK DEFORMASYONUNUN BUYUK
DEPREMLERLE INCELENMESI

ACTIVE DEFORMATION OF WESTERN TURKEY AS INFERRED FROM MAJOR EARTHQUAKES
Haluk Eyidogan 1.T.U. Jeofizik Miihendisligi Bolimii, Istanbul

OZ : Bat1 Anadolu'nun giincel ve ctkin dcformasyonun 6zellikleri bolgedeki biyiik depremler kullanilarak in-
celenmigtir. Alasehir (28. 3.1969) ve Gediz (28.3.1970) depremlerine ait uzun periyod sismogramlan modellen-
mis ve bu depremlerin kaynak fonksiyonlari ile fay mckanizmasi ¢oziimleri saptanmigtir. Karmagik bir faylan-
ma mekanizmasi gosteren bu depremlerin kaynak fonksiyonlari incclendiginde ilk faylanmanin kabugun en tist
boliimiinde gevrek kirilma ve dik cgim atimh oldugu, takibeden faylanmalarin ise iist kabugun altinda siinek
zonda yataya yakin bir atimla olustugu anlagilmaktadir. Buna gore, bu depremlerle ilgili olustugu anlagil-
maktadir. Buna gore, bu depremlcrle ilgili faylanmalar listrik fay gecometrisindedir. Bolgede etkin oldugu 6ne-
rilen listrik faylanmay: belirlecyen ctmenlerin derinlere dogru litolojik degisimlerden gok 1s1l degismelerle
iligkili olabilecegi 6nerilmistir. v
Bat1 Anadolu'daki biiyiik depremlerin (Ms 2 5.5) odak mckanizmas ¢oziimleri ve sismik moment
degerleri incelenerek bolgedeki deformasyonun degerleri saptanmistir. Depremlerin 10 km kalinligindaki sismo-
jenik kabuk iginde yeraldig1 varsayilmistir. Buna gore, Marmara bolgesi K-G yoniinde yilda 7.1 mm lik bir
~aghima, D-B yoniinde yilda 10 mm lik bir sikisma harcketi gostermektedir. Giineybati Anadolu ise K-G
yoniinde yilda 13.5 mm lik bir genigleme harcketi gosterirken aynt zaman arahginda D-B yoniinde 3.6 mm
geniglemektedir. Kabugun iist boliimlerindcki incelme yilda 0.5 mm lik bir hizla olugsmaktadir. Bu hizdaki in-
celmenin Bolgedeki bilyiik ¢apli normal faylanmalarla uyumlu oldugu s6ylencbilir.

ABSTRACT : The major carthquakes have been studicd to investigate the recent deformational characteris-
tics of western Turkey. The source-time functions and fault mechanism solutions of two largest earthquakes
were modelled using the long-period P wave-forms. It is shown that the faults have an overall listric geometry
flattening into a ductile zone below the brittle layer at a depth that is probably dependent on the temperature
rather than lithology. : : ,

Based on the mechanism solutions and the scismic moment of the carthquakes, the components of aver-
age strain and seismic slip rates in western Anatolia are cstimated, assuming a 10 km seismogenic zone. The:
Marmara province undergocs N-S cxtension of about 7.1 mm/yr and E-W compression of about 10 mm/yr. The
dominant mode of deformation in southwestern Anatolia is about 13.5 mm/yr extension in the N-S direction.
The region also undergoes E-W extension of about 3.6 mm/yr. The average rate of thinnig of the Seismogenic
layer in this area is about 0.5 mm/yr which is consistent with large-scale normal faulting.
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BUYUK MENDERES GRABENI'NIN SULTANHISAR-KUYUCAK (AYDIN)
ARASINDAKI KUZEY KEMERININ NEOJEN STRATIGRAFISI VE TEKTONIGI
STRATIGRAPHY OF NEOGENE AND TECTONICS OF THE NORTHERN RIM OF

THE BUYUK MENDERES GRABEN, BETWEEN SULTANHISAR AND KUYUCAK (AYDIN)

Hasan Sozbilir D.E.U. Jeoloji Miihendisligi Boliimii, I/mnr
Tahir Emre D.E.U. Jeoloji Miihendisligi Béliimii, Izmir

OZ : Calisma alaninda Menderes Masifi'ne ait Palcozoyik yash kristalin kayalar ve Senozoyik yagh tortullar
yer alir. Grabenlesmeyle iligkili olarak gelismis olan Scnozoyik yagsh tortul kayalar karasal (golsel-orgiilii akar-
su) ortamda ¢okelmigtir. Bunlar sirastyla: ¢akiltagi, kumtast, kiltagi, kircgtagt ve komiirden olugan Orta Miyo-
sen yash alt kémiirld birim, ¢akiltagi-kumtast ardalanmali Ge¢ Miyosen yash Gokkirantepe birimi, kumtagi,
kiltas1 ve komiir diizeyli Pliyosen yagh iist komiirli birim, cakiltagi-kumtast ardalanmali Pleyistosen yash
Asartepe birimi ve Holosen-Giincel yagh taraga, fanglomera ve aliivyonlardir, Senozoyik yagh tortullarin kris-
talin kayalarla iligkisi genelllkle faylidir.

Bolgedeki tortullanin ¢okelimi, degisik basamaklar olusturacak sckilde gelismis listrik, normal faylar ta-
rafindan denetlenir. Bu faylar, Orta Miyosen'de bolgescl yiiksclmeyle birlikte baslayan yaklasik K-G yénlii
cekme kuvvetlerinin sonucunda olusmustur. Sézkonusu faylarin ¢skme - yiikscime - blok donmeleri seklinde
sxralanan etkinlikleri, temele yakm kiyisal batakliklarda olusan komiiriin, birbirinden bagimsiz tcktonik havza-

larda gelismesine neden olmugtur. Bu tcktonik olaylar ve giiniimiize dcgm siircn yiiksclme nedemyle tortul ka-
yalar kinlmig, kivrilmas ve karmagik bir morfolojik goriiniim kazanmstir,

ABSTRACT : The study area compriscs crystalline rocks of the Menderes Massif and Cenozoic sedimentary
rocks. The Cenozoic rocks which are developed in relation to the graben formation, are continental (fluvio-
lacustrine) in origin. They include, a Middle Miocene lower coaly unit consisting of conglomerate, sandstone,
claystone, limestone and coal, Late Miocene Gokkirantepe unit consisting of alternating sandstone and clay-
stone, Pliocene upper coaly unit consisting of sandstone, claystone and coal, Pleistocene Asartepe unit consist-
ing of alternating conglomerate and sandstone, and Holocenc terrace dcposus fanglomerate and alluvium, The
Cenozoic rocks are generally faulted against the crystalline basement.

The deposition of the Cenozoic rocks was controlled by listric and normal faults. Faulting was the result
of north to south tensional forces combincd with a Middle Miocene regional uplift. Subsidence, uplifting and
tilting of blocks gave rise to the development of coal in swamps in individual tcctonic basins rimming the
basement uplift. Owing to these tectonic cvents, and ongoing uplift up to Recent, sedimentary rocks have un-
dergone successive folding and fracturing and gaincd a complex morphological appearance.
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HIDROJEOLOJI OTURUMU - 1
Session on Hydrogeology - I

TENDUREK VOLKANI CEVRESINDEKI YUKSEK FLUORUR ICERIKLI KAYNAK
SULARI, 1972-1988

HIGH FLUORIDE CONCENTRATIONS IN SPRING WATERS AROUND THE TENDUREK
VOLCANO, 1972-1988.

Nazmi Orug : An.U. Maden Miihendisligi Bolimii, Eskigchir

OZ : Tiirkive'nin dogusunda yer alan Tendiirck Volkani cevresinde igme ve sulama amaciyla kullamlan kay-
naklardan atinan ¢ok sayidaki 6rnekte fluoriir iceriginin 2,5 ilc 12,5 ppm arasinda oldugu 16 yil 6nce belirlen-
migtir. Di§ ve kemiklerin tesekkiilii dsneminde litresinde iki miligramdan fazla fluoriir i¢eren igme sularimn de-
vamli olarak kullanilmas: hatinde dis ve iskelct sisteminde bozukluklarn meydana geldigi bilinmektedir.

Dogubeyazit ve Caldiran'a bagl kéylerde 15.000 dolayinda insan ve 60.000 dolayinda biiyiik ve kiigiikbag hay-
van yiiksek dozda fluoriirden ctkilenmekiedir. Anadolunun geng volkanlarindan olan Tendiirck volkaninda
yiiksek fluoriirlii sular NaHCOs tiirii, daha az fluoriirlii olanlar isc Ca-MgHCOj tiiriidiir. Fiimerollerle taginan

veya camsizlasan lavlardan kagan fluoriiriin, lavlarin mincral yiizeylerinde tutulmug oldufu ve daha sonra
yiiksek alkalin reaksiyonlu sulardaki hidroksil iyonlar: ilc yer degistirerck volkan etcklerinden bosalan sulara
kanigtiklan ileri siiriilmiistiir. Cesitli arastirmacilar tarafindan 1972-1988 arasinda ¢ok sayida caligma yapiimig
olmasina ragmen yoreye (bir koy harig) hala saglikli su getirilememistir.

ABSTRACT : Large numbers of spring waters uscd for drinking and irrigation purposes were collected from
Tendiirck Volcano region located in the far castern part of Turkey. And {luoride content of the waters which va-
rice from 2,5 to 12,5 mg per liter, was detected 16 years ago. Fluoride concentrations above 2 mg per liter in
drinking watcrs are generally considered excessive because of causing mottled tecth and skeletal fluorosis in
adults if ingested for a long time during the development of bones. About 15.000 inhabitants and 60.000 live-
stock living in the villages of Dogubeyazit and Caldiran districts arc heavily cffected by the high fluoride wa-
ters. High fluoride waters arc NaHCOj3 type, and low fluoride watcrs arc Ca-MgHCO; type. Fluoride which
might be transported by fumerols or cscaped from devitrificd lavas, could be held on the surface of some miner-
als and then exchanged with hydroxyl ions of undcrground waters with high pH values. After this hypothetic
processes these water were discharged as high fluoride water from the foothills of Tendiirck Volcano. Although
the hazardous effects of high fluoride water has been shown by several workers between 1972 and 1988, a good
quality water has not been supplicd to the region (except one village) yet.
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ORTA KARADENIZ (SAMSUN, AMASYA, CORUM) BOLGESINDE SONDAJ
YAPILAN KAPLICA KAYNAKLARININ KARSILASTIRILMASI

COMPARISON OF DRILLED SPRING RESOURCES IN THE CENTRAL BLACK SEA (SAMSUN,
AMASYA, CORUM) REGION

Zeynel Demirel ‘M.T.A. Genel Miidiirliigii, Ankara
Nizamettin Sentirk M.T.A. Genel Miidiirlijgii, Ankara

0z : Cahgmamlzda Orta Karadeniz bolgesinde bulunan ve debi, sicaklik artis1 saglamak igin sondaj yapilan
bir grup kaplicanin jeoloji, hidrojeoloji ve kimyasal yénden kargilagtirmasi yapilmigtir.

Bolgede 7 adet kaplicada kullanilan sicak su kaynaginda verim ve / veya sicaklik yetersizliginden dolay1
10 adet sondaj yapilmigtir. Bu sondajlarda 3 kaplicada asih artezyen, dificrlcrinde artczyen scklinde 6nemli 6lgii-
de sicaksu elde edilmigtir.

Sézii edilen sicak sularin tiimiiniin rezervuar kayact Jura-Kretasc yash kiregtaslaridir.

Incelenen sicaksular Nat+ ve HCO3 iyonlaniyla karakterize cdilmekicdir, Ancak degisik ozellikteki ortii ta-
bakalarinm etkileriyle bazi sularda Ca*+, Mg+* ve CI- iyonlarinin kaulimi ile sicak sularin karakteristikler: de
_degismektedir. Sularn tiimiinde toplam:mincralizasyon litrcde 1.0 gramin alundadur.

Sularin sicakliklar 24 - 55°C arasinda degismektc olup sondajlar sonucu sicakliklarda nemli miktarda
arti§ saglanmagtir. :

Sicak su kaynaklarinin toplam debileri 33 . 1¢/sn iken yapilan 10 adet sondaj sonucu toplam debi 208 1t/
sn'ye ¢ikarilmigtr. Béylece bu sondajlar sonucu Turizm Bakanhi standartlarina gdre kaplicadan yararlanma ka-
pasitesi 6200 kigiden 59.599 kisiyc ¢ikarilmistir.

ABSTRACT : This Study Covers the geological - hydrog,cologncdl and chemical comparisons of a group of
hot springs in the Central Black Sca Rcgion which have been drilled to cnable increase in the amount of dis-
charge and heat 10 drillings have been carried out duc to insufficient productivity and / or heat in hydrothermal
resources used in 7 hot springs in the arca. In these drillings, a siguificant amount of hot water has been ob-
tained in the from of perched artesian in 3 hot springs and artesian in the others.

The reservoir rock of all the obove-mentioned hot water is Jurassic - Cretaccous Limestones.

The studied hot water is charecterized by Na+ and HCO3 ions, However, due to the offect of overburden
of various properties, the charactcristic of the hot water vary as‘a result of Cat++, Mg*+ and CI- ions in some
springs. In all the springs, the total mincralization per liter is below 10 gr.

The heat of the spring range from 34 1o 55°C a significant mcrcase in their heat has obtained after the di-
rillings.

The total discharge of the hydrothermal resources has been invreased from 33.1 1t/sea. to 208 It/sec. after
- the 10 drillings. In this way, the. capacity of pcople making usc of the hot spring has risen from 6.200 pcople
10 59.500 according to the standards of the ministery of tourism.
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EPITERMAL ALTIN YATAKLARI VE JEOTERMAL SISTEMLERIN GOCU
EPITHERMAL GOLD DEPOSITS AND THE MIGRATION OF GEOTHERMAL SYSTEMS
Ismail Hakki Karamanderesi M.T.A. Ege Bolge Miidiirliigii, Izmir

OZ: Menderes Masifi'nin tarihsel ¢aglardan beri Alun igermesi ilgi ¢ckmistir. Ayni zamanda Menderes Masifi
cevresindeki sicak su kaynaklarinin da varlifi bilinmektedir. Jeotermal encrji iiretim amagh sondajli aramalar
neticesi Kizildere Jeotermal Santralt 1984 yilinda iiretime baglamistir. Daha sonra belirlenmig olan Germencik
Omerbeyli ile Salavatli Jeotermal sahalarinda yapilan sondajlardan clde cdilen veriler gergevesinde bolgesel
yapinin yeniden gézden gegirilmesi neticesi Menderes Masifi'nin bir biitiinliik gosterdigi, bu yapinmn diisey
hareketler neticesi kinldig1 gérilmiistiir. Geng kiriklarinin geng volkanik dayklar ile kat edildigi goriilmiigtiir.
Bu benzer yapilarin en yeni olanlari bolgescl jeotermal sistemlerin isiucilar olduklari belirlenmistir. Menderes
Masifindeki bu sistematik evrimin Masif ve ¢evresinde bilinen alun yataklan ile jeotermal sistemlerin benzer
bir yap1 gosterdigi belirlenmigtir.

Cok yonlii arastirlmig jeotermal sahalarin modcllenmesi ve bu modeller icersinde yer alan 1siticilarin
varhgindan hareketle fosil hidrotermal sistemlcrin arastirdmasi igin model analizleri belirlenmistir. Bu model
icersindeki en eski fosil jeotermal sistemlerin cpitermal altin yataklarini, eski jeotermal sistemlerin diisiik ental-
pili jeotermal sistemler oldugunu, en ge¢ ve yeni snslcmlcrm isc bolgenin ara§t1r11ma31 gereken jeotermal sis-
temleri oldugu bellrlenmlstlr

ABSTRACT : Since ancient times, Mendcres massive attracts attention because of its gold content. At the
some time, it is known that hot water springs takes place at around Menderes massive. Explorations made by
geothermal aided drillings and a Kizildere powerplant start production at:1984. Data obtained from Germencik
Omerbeyli and Salavatl geothermal drillings, shows usthat vertfcal movements are effective in fracturing of en-
tire menderes massive. It is also observed that young dikes cuts through young fractures. Quartzites, diabase
found in young fracture patterns, and arscnopyritic gold occurcnces in at the edge zones of young dikes shows
similarites ;

It is shown that the yongest dyks of thesc similar occurances are the heat source of regional geothermal
systems. The systematic evolution of Menderes massive together with surrounding gold mineralization are sim-
ilar to the same systems. Modelling of geothermal arcas arce studicd in'more details and the existance of heat
source in this models, leads us that gold mlncraluallon in this arcas. So if we search fossil gcothermal systems
we can reach to epithermal gold deposits.
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TURKIYEDE TERMAL TURIZMIN ONEMI VE DEGERLENDIRILMESI
THE IMPORTANCE OF THERMAL TOURISM AND ITS EVALUATION IN TURKEY
Toros Ozbek ‘Turizm Bakanhgi,Ankara

OZ : Ulkemiz termal kaynaklar bakimindan diger iilkelere nazaran ¢ok zengindir.Termal sularin gifa
ozelliklerinden yararlanarak yapilan uygulamalarda saglik,sosyal kiiltiirel ve ekonomik yonden 6nemli bir tu-
rizm gesidi olan Termal Turizm (Baglik Turizmi) ortaya ¢tkmaktadir.

Ulkemizin cografi ve tarihi 6zelligi ve zenginligi bakimindan turizm gesitliliginde artma goriil-
mektedir.

. Japonya,Macaristan, Federal Almanya,Avusturya,Fransa'da Termal Turizm, turizm faaliyetleri iginde
onemli bir yer kazanmig,teknik,tibbi uygulamalar ile kiir tesisleri konaklama tesisleri,alt yapt ve diger sosyal
tesisler ok gelismistir. Termal turizm kanali ile doviz girdisi,istihdam,i¢ turizm,insan saghg,iiretim artigi
yonleri ile iilke ekonomisine katkis: biiyiik boyutlara ulagmigtir.

Tiirkiyede mevcut kaplica ve termal sularmn biiyiik bir kismi Ozel Idareler ile Belediyeler tarafindan
isletilmektedir. Tesisler genellikle ilkel olup hamam seklinde kullanilmaktadir Kiir tesisi ve uygulamas: yok
denecek kadardir. Halk bilingsizce kendi kendine tedavi olmaktadir. Termal turizm igletmeciliZi bilinmemekte-
~ dir.Gerekli etiidler yapilarak bilimsel ¢aligma ve teknik,isletmecilik egitimi,yeni tibbi uygulamalarin gergek-
lestirilmesi,cagdas alt yapi,yeterli yaurim ve kaynak saglanmast ile termal su tahsisi,arazi temini,uygulama-
larda denetim saglandif takdirde kisa siirede 6nemli baz1 kaplicalanimizi Avrupa kaplicalar seviyesine gikar-
*mak miimkiindiir.Bu sayede deniz,tarih kiiltiir,dag kis sporlan,termal turizm gesitlerinden olusan entegre siste-
mi olugturarak turizm siirecini uzaup,daha ucuz fakat daha iyi hizmet vermek sureti ile rekabet sansi yarata-
biliriz. Turizm Bakanlig1 tarafindan 1988 yilinda bir yasa ¢ikartlmigtir. Turizm alanlan ve merkezlerindeki
kaplicalar ile termal sularin kullanimi,termal turizm yatirimlar ile ilgili olarak ¢ikarilan yasaya ait yonetme-
lik tamamlanmugtir. Yeni uygulamalar ile kaplicalarimizi gagdag diizeye ¢ikarmak miimkiin olacakuir.

ABSTRACT : Turkey can be identified as to have rich resources of thermal springs and thermal water com-
pared to many other countries.Healt resort,a kind of thermal tourism,builds up tecniques and methods in order
to take advantage of making usage,out of thermal water (according to their properties) to restore healt.Such
initiatives are to contribute and support the tourism sector in social,cultural and economic means.Hence,ther-
mal tourism involves such comprehensive importance.

: However it is a fact that most of the healt resort institutions are rather primitive in many ways and
the curing systems are not yet to be known very effective and satisfactory.

Turkey is well recognised all over the world,due to the geographical and historical back ground,and

consequently has the potential to diversify tourism programs and projects.
: In many developed countries, such as, Japan, Hungary, Federal Republic of Germany, Ausma and
others,thermal tourism is regarded to be very important.As a result,institutions and organisations for man-
sions and curing houses are located with adequacy of medical,technical and structural base,for the fulfillment
of further development.

Development in scientific studles technical environment,investment capacity,education and dicipline
could be all helpful in achieving performance,which Turkey seems to need to cathc up with Europe.If the
goal is reached, it will be easy to divert the flow of exchange towards the country,which is very necessary for
benefits of the national economic development.

The process has been lately taken for granted with more intension and care.The law involved has been
in forcc and the regulations are to be introduced to define and orient the goals,administrated by the Ministry of
Tourism.
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HIDROJEOLOJI OTURUMU - II
Session on Hydrogeology - Il

MUGLA-MILAS KARACAHISAR LINYIT SAHASI HIDROJEOLOJIS1

HYDROGEOLOGY OF THE MUGLA-MILAS KARACAHISAR LIGNITE AREA

Cahit Ozgiir M.T.A. Genel Miidiirliigii, Ankara
Zeynel Demirel M.T.A. Genel Miidiirliigii, Ankara

OZ : Maden sahalarinda igletme esnasinda ortaya gikabilccek yeraltisuyu problemlcrinin 6nceden bilinmesi ge-
reklidir. Zira igletme esnasinda bosalabilccek suyun miktarinin fazlahit ve bu suyun tahliyesi sahalarln ekono-
mik olma durumunu etkilemektedir.

Bu ¢alismamiz kapsaminda kapali igletme yapilmasi diistiniilen Karacahisar linyit sahasinda hldrOJeolop

etiidii ve 5 adet gozlem kuyusunda akifer karakicristiklcrine yonclik testler yapilmisur.

Calisma alaninin temelini palcozoyik yagl metamorfik kdyaglar olusturmaktadir. Ayrica igletme sinir1
diginda Mesozoyik kireg taglarma da rastlanir. Neojen ¢okelleri, taban serisi (kdmiir alt), komiir horizonu ve
kOmiir iistii serileri olarak incelenmisgtir,

Sahada mevcut keson kuyular degerlendirilerck su tablast hdl’lldSl hazirlanmig ve yeraltisuyu akim
yoniiniin komiir isletrie sinirimin bau-kuzeybausinda ycralan Neojen-Palcozoyik kontagmdakl kaynaga dogru
oldugu tespit edilmistir.

Uygulanan SLUG-TEST y6ntemi ile komiir alu scvnyesl i¢in Transmisivite 6.04.10-8 m2/s, kémiir ho-
rizonu igin 1.8.10-5 m2/s olarak tespit edilmigtir.

Hidrojeokimyasal galismalar ilc sahadaki ycralt suyunun Ca-HCOs karakteristiginde oldufu tespit edil-
migtir. . k

Caligmalarimizin sonucunda igletme esnasinda ortaya gikabilecek problemlerin ¢oziimiine gereken verile-
ri saptayabilmek icin POMPAJ TEST lerinin uygulanmasi gercktigi kanaatine vanlmistir.

ABSTRACT : In is necessary to know beforchand the groundwater problems that may arise in an area during
mining activities, because the excess amount of water that may. flow during production and the discharge of this .
water affect the productivity conditions of thc arcas.

This study covers hydrogeology surveys in the Karacahisar lignite arca where underground mining is
planned, and test in 5 observation wells regarding aquifcr characteristics.

Metamorphic rocks of paleozoic age constitute the basc of the studicd arca. Mesozoic limestones can
also be seen beyond the production arca. Neogene sediments have been studicd as base series (below-coal), coal
horizon and above coal series.

A water-table map has been prepared by evaluating the prcecnt concrete wells in the area and it has been
determined that the flow direction of the groundwaicr is towards the source at the Neogene-Paleozoic contact

taking place at the west-northwest of the coal production arca.
' The Transmissivity of the below-coal Ievel has been determined to be 6.04.10-8 sgm/sec and that of the
coal horizon to be 1.8.10-5.sgm/sec by applying the SLUG-TEST mcthod.

It has been seen as a result of hydrogeoehcmledl studics lhal the g,roundwater in the area has Ca-HCO3

characteristics.
At the end of our studies it has been decided that a PUMPING TEST must be apphed to obtain the data.
necessary to solve problems which may arise during production.

-
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UZUN DEVRELI YAGIS-YERALTI SUYU SEVIYESI “JSKIS“\'IN ARASTIRILMASI
A RESEARCH ON PRECXPITATION-GROUNDWATER LEVEL RELATION ON THE LONG TERM
Nuri Korkmaz D.S.I Genel Miidiirliigii, Ankara

OZ : Buaragirmada bogalim katsayilarina gére akiferlerin gruplandiniimas yapilmig ve her grup akiferin su
seviyeleri ile yeralusuyu bogalim degisimlcrinin karakteri ayrinuli bir sckilde incclenmistir. Ayrica herhangi bir
akiferin tipinin,tabii hidrolojik sartlara ait kuyu veya akim él¢iimleri ile akifer alani yagis degerlerinin regresyon
 analizinden ve yine ayni sartlara ait uzun veya kisa siircli kuyu veya akim 6lgiimlerinden faydalanilarak korelas-
yon egrilerinden direkt tayin edilebilecegi sonucuna varilmigur,

ABSTRACT : In this survey,the aquifers have been classificd depending on the cocefficient of recession and
the water levels of the agifers has becn corrclated in detail with the variation of the groundwater discharge. This
investigation also concludes that,under natural hydrological conditions,the type of aquifers can be dctcrmmcd by
means of water level and discharge measurcments,and the regression analysis of the precipitation values of the
aquifer area.Otherwise, it can directly be determined using by corrclation curves developed in this study.

DENIZLI JEOTERMAL PROVENSINDE CO3 VE TRAVERTENLERIN {ZOTOP
ANALIZLERI

ISOTOPIC ANALYSES OF CO2 AND TRAVERTINES IN THE DENIZLI GEOTHERMAL PROVINCE

Sevki Filiz D.E.U. Jeoloji Miihendisligi Bolimii, Izmir

OZ : ortamm izotoplarindan C13 uygulanarak yorede, Tckkchamam, Kamara, Kizildere KD-13, Karahayit-
Kizil-legen ve Pamukkale sicak su kaynaklarindan yayilan CO, gazinin kékenini belirlemeye caba gosterilmis-
ur. Yukandakilere ek olarak, Kelkaya Diideni dolayindaki Eski Pamukkale ile Kelkaya'nin kendi ¢okelleri C13
ve O13 jzotoplariyla, bu ¢okellerin tortullasma sicakliklari (paleotcrmometri) kestirilmeye ¢aligiimustir. Denizli
yoresi CO, koken durumlan dis iilkelerin kimilerindekilerle kargilagurmal olarak sergilenmistir. Denizli yoresi -
asit kaynaklarinin Fransa ve Iran'm ayni nitelikli kaynaklartyla dencstirilmesi bel gelenmigtir.

Denizli yoresine iligkin olarak yukarida anilan kaynaklardan Pamukkale, Kamara ve Kizildere sularmdan
yaytlan CO, gazlarinin koken durumlary; ilk ikisinin magmadan kaynaklandiklart ve Fransa'daki Vichy ile
koken benzerlii gosterdikleri anlasilmaktadir. Bu durum, ekonomi acisindan, Pamukkale suyunun pazarlanabi-
lirligini ¢arpict bir bigimde ortaya koymaktadir. Kizilderc KD-13 sondajindan yayilan CO,'in ise, koken olarak
giincel bagkalagma belirtisi gésteren karbonatli kayaglarin, cn az 350°C de ayrismalarindan kaynaklandigini bel-
gelemekitedir. Tiirkiye Kizildere jeotermal alaniun, ltalya ve Kaliforniya jeotermal alanlarinin benzeri 6zellikleri
tasidigs, C13 izotopu aracilifiyla vurgulanmgtir.

Yéredeki giincel sicak su gokelleri, eski sicak su ¢okellerine benzer tortullasma kosullarinda olusum
gOstermektedirler. :

ABSTRACT : The CO; from thermal springs and natural gas emanations was sampled and its C12 / C13 ra-

tio was measured by mass-spectrometry. At the some time samples of fossil and modern travertines were col-
lected. The isotopic composition of the travertine, being related to that of the evolved CO;,, has been used to

evoluate the isotopic composition of the CO; emitted in the past by thermal springs which are now extinct.
The total range of C!3 observed in the manifestations of Denizli Geothermal province (Ouest Anatolia)
is from -4 to -1 %. Samples from areas with different geological features show different C13 contents.
Hydrolysis of carbonates in the temperature range frome 300°C has been emphasized as the main source
of CO; with relatively higher C13 contents rather than magmatic or juvenile ones.
On thes basis, isotopic analyses of CO, and travertines arc proposcd as a useful tool in the preliminary

prospection of the anomalous thermality of a certain arca.
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MUGLA - TINAZ LINYIT SAHASININ HIiDROJEOLOJI ETUDU

THE HYDROGEOLOGICAL STUDY OF MUGLA - TINAZ LIGNITE FIELDS

O. Faruk Tamgac M.T.A. Genel Miidiirliigii, Ankara
Fuat Caglav M.T.A. Ege Bolge Miidiirliigii, [zmir
Ramazan Pekatan M.T.A. Ege Bolge Miidiirliigii, Ankara
Saadettin Didik M.T.A. Genel Miidiirliigii, Ankara
Omer F. Uzel M.T.A. Genel Miidiirliigii, Ankara

OZ : Tinaz Linyit Sahast Mugla ili Yatagan ilgesine bagh Karakuyu ve Tinaz kdyleri civarint kapsar.

Cahigmanin amaci, kémiir sahasinda igletme esnasinda meydana gelebilecek yeraltisuyu probleminin
boyutlarin ve etkisini belirleyerck gerekli ¢oziim yollarini ortaya koymaktir, :

Bu amagla 14 km? lik igletme alaninin 1/5000 6lgekli, 81 km?2 lik alanin 1/25.000 olgekli detay etiidii ve
1/100.000 olgekli paftanin hidrojeolojik prospeksiyonu yapimistir, :

Cahgma sahasinda komiiriin iistiinde ve altinda yer alan birimlcr akifer 6zelliktedir, Komiir gecirimsiz bir
zon olusturmaktadir. Ancak kinkh ve catlakli bir yap kazandig: yerlerde gegirgen olabilir.

Sahada akifer 6zelligi gosterccek formasyonlarin hidrolik katsayilarini ve dzelliklerini saptamak icin 8
adet hidrojeoloji gozlem kuyusu agilmistir. Kuyularin toplam derinligi 1111.20 m. dir. Bu kuyulardan H,-H,-H,
no'lu gézlem kuyulan temel formasyonu, Hi-He-Hy-Hg no'lu kuyular komiiriin istiinde yeralan YataZan ve
Sckkdy Formasyon'larini, H5 kuyusu isc kdmiiriin altindaki Turgut Formasyonu'nu gozlemlemek amaciyla
acilmistir,

~ Bu gozlem kuyularinda belirli zaman araliklarinda su seviye Olgtimleri yapilarak 6lgiimler deger-
lendirilmistir. .

Hidrojeoloji g6zlem kuyularinda yapilan kompresor ve slug testlerinin sonuglarina gore formasyonlarin
gegirgenlik, iletkenlik ve depolama katsayilan saptanmigtir. Temel formasyonlarda agilan H,-Hs-H, kuyularinda
su seviyesi ¢ok derin oldugu i¢in bu kuyularda testler yapilamamigtir. Sahada en derin su kotlarina bu temel for-
masyonda acgilan kuyular sahiptir.

Sahada tespit edilen kaynak ve sondajlardan alinan su numuneleri analiz yapurilarak sonuglart degerlen-
dirilmigtir. Analiz sonuglarina gére numunelerin birgogunda Kalsiyum ve Bikarbonat iyonlar1 hakim durum-
dadur. ;

Ayrica jeofizik ekibi tarafindan, acilan hidrojeoloji gézlem kuyularinda jeofizik kuyu 6l¢iileri birles-
tirilmis ve bu Slgiilerin yorumuyla kuyu litolojisi ve muhtemel akifer zonlar ¢ikarilarak diger calismalarla
biitiinlegtirilmistir. : ' :

ABSTRACT : Tinaz lignite field covers Karakuyu and Tmaz villages near to Mugla-Yatagan,

The purpose of study is detection of ground water problems which are encountered the exploitation of
coal field and finding the possible solutions. :

In the field 8 observation wells have been drilled in order to detect the hydrogeolojical characteristics of
aquifers. As a result of compressor and slug tests which have been done in the observation wells, the transmis-
sivity, condutivity and storage coefficient properties of formations have been determined. ; '

The water samples which are taken bothfrom springs and wells have been analysed and the results have
been evaluated. : . :

Also the geophysical well log valmus have been taken from the observation wells in order to intergrate
all data, '
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KONFERANSLAR [-Conferences

GUNEY AMERIKA'DAKI AND DAGLARININ TEKTONIK VE VOLKANIK GELISIMINE
BA(“;LI BORAT VE DIGER TUZ YATAKLARININ OLUSUMU

BORATE AND OTHER SALT DEPOSITS FORMATIONS RELATED TO TECTONIC AND VOLCANIC
EVOLUTION OF THE ANDES MOUNTINS IN SOUTH AMERICA

Cahit Helvaci D.E.U. Jcoloji Miihcndisligi Bolimii, Izmir

OZ : And Daglari, Nazca levhasinin Giincy Amerika levhast altma dalmast sonucu geligmistir. 7 km derinli-
ge crigen Peru-Sili hendegi Nazca Ievhast ile Giiney Amerika levhast arasindaki dokanakta yer alir. Ana volka-
nik ada yayi, Nazca levhasinin bu a¢i ilc dalimi ile magma olusumu ve volkanik ada yayi geligsmesi igin en uy-
gun kosullar temin edilmigtir. Orta Andlar kesiminin 15¢ giiney enleminin kuzeyinde ve 28° giincy enleminin
giincyinde Nazca levhasi ¢ok diisiik cgimlidir v bu kesimlerde volkanik ada yayr bulunmaz. Volkanik ada yayi
hendege paralel olup, yiikscltilerden birisi deniz seviyesinden itibaren 7 km yiikseklige erisir. Hendck ilc ada
yay1 arasindaki topografik farklilik yaklagik 14 km ile yerkiirenin cn énemli 6zelliklerinden birini olusturur.

Altiplano-Puna platosu ada yay: ilc yakindan baglanulidir. Plato, doguda dar, kivrimlanmig ve faylanmig bir
kusak olan ve Dogu Kordiller olarak isimlendirilen volkanik cephe ile sinirlanmigtir. Plato deniz seviyesinden 4
km yiikseklikte olup i¢ kesimleri biiyiik diiz bir havza ile kaplanmigtir. Bolge ¢ok kurak ve yillik ¢ok diisiik
yagisa sahiptir. Bundan dolay: bu havzada ¢ok kalin bir tuz istifi toplanir. Havzalarin tabani, “salares” diye
isimlendirilen ¢ok genis, diiz ve beyaz yiizeyler scklinde beliren tuzlar ile kaplanmigtir. Altiplano-Puna plato
2000 km uzunluk ve 300 km genislik ilc carpigma tiirii olmayan dag kusagindaki cn biiyiik platodur.

Plato bolgesi kalin cvaporit istiflerini i¢erir. Volkanik ada yayindan dofuya dogru gceligen transversal
volkanik zincirlerden dolay: bu bolgedcki havzalar ¢ok kapali bir konumda olduklarindan dolay: Puna bolgesinde
evaporitler son derece 6nemlidir. Bu volkanik kusaklar dalan Nazca levhasinda geligen derin kiriklar sonucunda -
gelismiglerdir. Transversal volkanik kusaklar arasinda yer alan bu havzalar yay i¢i havzalan seklinde diistinii-
lebilir. Bu havzalarin 6nemi Andlarin sadece bir bolgesinde Miyosen borat yataklarini igermesindendir.

Miyosen sirasinda, bolge giiniimiizdeki bu bélgede gegerli olan kosullara gok benzer ¢evre kosullarina sa-
hip olmustur. Salar veya playa golii ortamlar litoloji, sedimenter yapilar, evoporitlerin tipleri, kus ayak izleri
ve benzeri Ozelliklerle ayirtlanabilir. Kiigiik gollerde veya gol zincirleri icinde yogun termal su kaynaklarinin
aktivitesi ve kurak kosullar sonucunda cvaporit depolanmast sonu¢lanmigur. Evaporitler baghca kayatuzu, jips
ve borlardir.

Bor yataklari, Giiney Amcrika'da Orld Andlar Bolgesinde yaklagik 15° 1]c 27° giincy enlemleri arasinda
yer alirlar. Andlardaki biitiin Tersiyer yagh borat yataklar 5 ilc 7 milyon yil arasinda depolanmig oluglar borat-
larin olusumunun Messiniyen yash (Geg Miyosen) olduklarmi belirtir. Aralarinda yaklasik 100-150 km uzaklik
olan boratlar K-G yoniinde ii¢ farkli yerde depolanmiglardir. Bu yataklar kuzcydcn giincye dogru su sckilde
siralanirlar: Loma Blanca, Sijes ve Tincalayu.

Loma Blanca, 1 milyon ton, % 16 B,05 tenérlii, borat i¢eren 30 m kalinliginda bir istif ve baglica iilck-
sit, inyoit ve boraks igeren bir yatakur. Radyometrik yast 6.9 milyon yildir. Sijes, Andlardaki en biiyiik kal-
siyum ve kalsiyum-magnezyum borat yatagi olup baskin olarak hidroborasit, ikincil olarak kolemanit ve az -
oranda iileksit ve inyoit igerir. Bor diizeyleri iceren Sijes Formasyonunun yaklagik kalinligi 1500 metredir. Ra-
dyometrik yag1 6.8 milyon yildir. Tincalayu 10 milyon ton rezerv ve ortalama % 18 B,0j tenérlii sodyum borat
(boraks) yatagidir. Baskin olan mineral tiir{i boraks, az oranda kernit ve ender olarak isc vivadavit, ezkurit, aris-
tarainit, ameghinit gibi bor mincrallcridir. Radyomctrik yag 5.8 milyon yildir.

Birgok evaporit yatagin bulundugu Ncojen diastrofik sahasindan sonra ence daralan Andlarda Kuvatemer
havzalar olugmustur. Baslica evaporitler kayatuzu, jips, borlar ve az oranda sodyum siilfat, sodyum karbonat ve
digerleridir. Boratlar salarlarin iist kesimlcrinde bulunurlar. Ulcksit ve boraks olmak iizere iki mineral tiirii bu-
lunmustur. Boraks, ¢camur i¢inde biiyiiyen 6zbigimle kristaller scklinde az oranda bulunur. Ekonomik oranda bo-
raks sadece Cauchari ve Turi-Lari salarlarinda bulunur, Ulcksit, nodiiller ve masiv katmanlar seklinde olmak
lizere baglica iki gekilde bulunur. Nodiiller, "papas” veya patates ve masiv iilcksit ise "barra" diye adlandirilir,
Nodiiller, 5-10 cm gapinda ve giincste kurutulmus sckliyle % 30 B,0; tenorliidiir. Ulcksit katmanlan salarlarda
1 m kalinliga kadar erigirler. Uleksit igeren baglica salarlar Hombre Mucrto, Ratones, Diablillos, Centenario,
Pastos Grandes, Pozuclos, Rincon, Cauchari, Olaroz. Salinas Grandes ve Quayatayoc'dur. :
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Andlardaki diger bir 6z¢l borat yatagi tipi termal su kaynaklart ve gayzerlerle iligkilidir. Dogrudan dogru-
ya sicak sulardan olusan giincel ileksit yataklarindan iki 6rnck vardir. Bu 6rncklerden bir tanesi Quevar Vol-
kamnin yamacinda bulunan sicak su kaynagindan olusan Antico, digeri isc Sili'deki kiigiik bir havzanin ken-
arida bulunan sicak su kaynagindan olusan Salar Surirc'dir. Sicak su kaynaklari genellikle tilcksit, bazx
omcklerde boraks ve bir érnekie ise magnezyum boratlart (pinnoit ve inderit) olugturmuslardir.

Boral yataklaring i¢eren salarlar, ¢ozeltilerde meveut olan lityum yoniinden de zengindir. Li ve B arasinda
yakun bir iligki meveuttur. Gayzcerlerde, jeokimyasal analizler B, As ve Sb arasinda yakin bir iliskinin oldugunu
vurgular. Bazi gayzer ve kaynaklarin ¢evresinde veya taban kesimlerinde diger metallerin cpitermal yataklarinin
bulunusu zikre deger niteliktedir. Sicak su bor yataklar ile yakindan iliskili giimiis yataklan ¢ok yakin tarihte
bulunmustur. :

Ozetle 6zgiin volkano-tcktonik konum, kurak iklim ve aktif sicak su kaynaklart borat ve diger tuzlarin
olusmasina neden olmuslardir. Baglica yataklar, kontinental volkanik ada yayr ve Altiplano-Puna platosunun i¢

kesimlerindeki havzalarla yakindan baglanulidir. Andlarin giincel geligimi, volkanik ada yaymin olugumu ve
bunlarla baglanuli gayzer ve sicak su kaynaklan, karasal borat ve diger tuzlarin olusumunu sonuglayan sebcp ve
verilerin ¢alisilmast igin en énemli dogal Jaboratuvar sartlarmi saglarlar, :

ABSTRACT : The Andes mountains are the result of the subduction of Nazca platc below the South Ameri-
can plate. The Peru-Chile trench that reach ¢s 7 km in depth arc located in the contact between both plates. The
main volcanic arc was formed in the scgment where the Nazca plate dips 20° - 30°. With this inclination of the
plate is obtained the optimum conditions for thc magma gencration, and volcanic arc development. To the north
of 15° South and the south of 28° South of Central Andes Scgment the Nazca plate has a shallow dipping and
there is not volcanic arc. The volcanic arc is parallel to the trench, and onc of the high peaks reach es 7 km. in
altitude above sea level. The topographic difference between the trench and the arc, approximately 14 km, is one
of the most important features in the carth. The Altiplano-Puna platcau is closcly related with the arc. The pla-
teau is closed by the volcanic front, called Eastern Cordillera, that is narrow folded-faulted belt in the East. The
plateau has an elevation of 4 km above sca Ievel, and the intcrios arc occupicd by a large flat basin. The region
is very arid, with low regime of annual precipitation. It is the reason that the basin concentate a thick sequence
of salts. The floor of the basins arc covered by salts, showing very large, flat and white surfaces called “salares”.
The Altiplano-Puna plateau has 2()()0 km long and 300 km with and is thc biggest platcau in noncollisional
orogen.

The region of the plateau contains thick scquences of cvaporits. The evaporites are most important in the
Puna, because the basins were more closed as a concesuence of the transverical volcanic chains, that penetrate
towards the east from the volcanic arc. These voleanic chains are the results of the depth fractures in the sub-
ducted Nazca plate. The basins located between the transversal volcanic chains arc considered as "intra-arc” ba-
sins... The importance of these basins is that the only onc region that contain the Miocene borate deposits of
the Andes. : :

During the Miocene, the region had very similar cnvironmental conditions similar to the present. Salares
or playa-lake environment is rccognized by the lithology, sedimentary structurces, types of evaporites, bird
tracks, etc. In small lakes, in any cascs chain of the lakes, the evaporite depositions took place as a product of
the intense thermal spring activity and the arid condition. The cvaporitcs arc prmapally halite, gypsum and bo-
rates.

- The borate deposits in South America arc located in the central Andes region, approximately between 15°
and 27° South latittude. All Tertiary borate deposits in the Andes are accumulated between 5 to 7 m.y. before
present, that indicate Messinian age (Late Miocene) for the formation of the borates. Borates are located in three
different localities, oriented in N-S dircction and there arc approximately 100-150 km distances between them.
The deposits are from north to the south: Loma Blanca, Sijcs and Tincalayu.

Loma Blanca is a deposit of 1 million tons of 16 % B,0;, with a 30 m. thick scquence containing bo- -

rates, mainly composed of ulexite, inyoite and borax. The radimetric age is 6.9. m.y. Sijes is a deposit of hy-
droboracite and colemanite, with minor ulexite and inyoite, the biggest, calcium, and calcium-magnesium bo-
rate deposit in the Andes. The thickness of the formation (Sijes Formation) that contain the borate levels is
approximantely 1500 meters. A radimetric age is 6.8. m.y. Tincalayu is a deposit of sodium borate (borax), 10
million tons with an average grade 18 % B,0s. The principal mincral specics are borax with minor kernite, and
several rare specics such as rivadavite, czcurrite, aristarainitc, ameghinite ctc. The radimetric age is 5.8. m. y.
The Quaternary basins formed after the shortencd of the Andes in the Neogene diastrophic phases, in
which there are several evaporite deposits. The pirincipial cvaporites are halite, gypsum, borates, and minor so-
dium sulphate, sodium carbonate, ctc. The borates occur in the upper fill of the salarcs. Two mineral species are
found: ulexite and borax. Borax is found in small quantitics, in cuhcdral crystals grown in the mud. Borax is
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present in comercial quantities only in the salares of Cauchari and Turi-Lari. Ulexite occur in two principal
forms, such as nodules and massive beds. The nodules are called "papas” (potatoes) and the massive ulexite
"barra". Noduls are 5-10 cm in diameter and a grade of 30 % B,0j, sun dried. The ulexite beds in the salares

rcach until 1 m in thickness. The main salares with ulexite are Hombre Muerto, Ratones, Diablillos, Centena-

rio, Pastos Grandes, Pozuelos, Rincon, Aauchari, Olaroz, Salinas Grandes and Quayatayoc.

A A special type of borate deposit in the Andes is related to thermal springs and geysers. There are two ex-
amples of present deposits of ulexite directly forming from hot spings. One of them is Antico, a thermal spring
in the slope of Quevar volcano and the other is Salar Surire in Chile, where the springs are in the edge of the -
basin. The thermal springs had deposited ulexite, but there are some case of borax deposit, and in one case the
thermal springs had deposited magnesium borates (pinnoite and inderite).

The salars that contain borate deposits are very rich also in lithium, that are present in the brines. There
are a close association between Li and B. In the geysers, the geochemical analysis indicate the close relation be-
tween B, As and Sb. It is also interesting to mention that in the roots and around some geysers and springs
there are epitermal deposits of other metals. Recently silver deposits was found related with boron thermal
spring deposits. ] e : :

In conclusion the volcano-tectonic setting, the arid climate and the active hot springs were the reason be-
cause the borates and other salts were originated. The main deposits are closely related with the continental vol-
canic arc and the basins in the interior of the Altiplano-Puno plateau. The recent evolution of thc Andes, the de-
velopment of the volcanic arc and the related geysers and springs are one of the best natural laborateries for
studying the reasons and evidents, which result the continental borate and other salts formations.
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MINERALOJI - PETROGRAFI - JEOKIMYA VE INSAN SAGLIGI ARASINDAKI
BAGINTILAR

CONNECTIONS BETWEEN MINERALOGY - PETROGRAPHY - GEOCHEMISTRY AND HUMAN
‘HEALTH

S. Nihal Aydin M.T.A. Genel Miidirligii,Ankara

0Z : Simdiki zamanda jeolojinin ilgi alan1 genislemistir. Yeni ilgi alanlarindan biri de sagliktir,

Bugiiniin diinyasinin havasinda, suyunda, topraginda iz clement konsantrasyonlart olmaktadir. Cesitli iz
elementlerin yerdeki dagilimi, akarsu, gol ve denizlerdeki zenginlikleri, atmosferdeki miktarlan ile insan, hay-
van ve bitki saglig arasinda iliskiler vardir. Cesitli iz clementlerin yerdeki dagilimlar: ile canhilarin sagligi ara-
sindaki baglantiy1 kurabilmek igin jeokimyasal haritalarin haztrlanmast lazimdir. Once kayaglarin baz alindign
jeokimyasal haritalar, daha sonra topragin esas alindigi kimyasal element haritalar yapilmalidar.

Eczacilik teknolojisinde bentonit, montmorillonit ve talkdan yararlanilmaktadir, Bu kullanim tedavi
amach degildir.

Insanlarm tozlarla kars1 karsiya kalmalan sonucu akcigcrlerde ortaya gikan hastaliklar pneumoconioses
olarak bilinmektedirler. Insanlar mineral tozlariyla a) gorevleri, b) hobileri, ¢) diger ¢evresel nedenlerle kargi
karsiya kalmaktadirlar. Mineral tozlarinin neden oldugu gogiis hastaliklan silikosis, komiir tozlarina bagh
pneumoconioses, asbest cisimleri, pleural plaklar, asbestosis, brong kanseri, pleural cffusions, pleural kaln-
lagma, pleural mesotheliomadir. Bu hastaliklarn sorumlusu mincraller kuars, komiir tozlari, amfibol asbestler
(krokidolit, amosit, antofillit, tremolit, aktinolit), serpentin asbest (krizotil), ¢esitli kil mineralleri, baz1 zeolit
mineralleri, sillimanit, rutil, talk, aliminyum silikatlardir.

Tiirkiye'de ¢ocuklarda en yaygin pika tipleri kil, toprak ve kircgtir. Toprak ve kil yiyen ¢ocuklarda ane-
mi, gelisme geriligi, kemik yaginda gerilik goriilmckicdir. b

Asbestlerle kars1 kargiya kalmakla ovaryum kanscrlcrinin gorulmc stkhigmin artifna dair bazi kanitlar
bulundugu ileri siiriitmektedir.

Mineraloji - petrografi ve gastroentroloji arasindaki bagmnular bazi mincraller nedeniyle ortaya ¢ikan
mide ve pankreas kanseri ve safra kesesinde bulunan taglardir. Safra kesesi taglarinda yer alabilen mincraller kal-
sit, aragonit, valerittir.

Mineraloji - petrografi ve iiroloji arasindaki baginular krizotil, amosit, aktinolit, antofillit, tremolit,
krokidolit mineralleri ile kars: kargiya kalma nedeniyle ortaya ¢ikan bobrek kanscri ve iiriner taglanidir. Gibson
(1974)'un polarizan mikroskop ve X - Ray difraktometre ilc iirincr taglarinda belirledigi mineraller sunlardir:
Whewellit, weddelit, brushit, monetit, whitlockit, slruvu ncwberyit, hannayit, apatit, halit, jips, kalsxt heksa-
hidrit. :

ABSTARCT : In present, health is one of new intcrests of geology.

When geochemical maps are prepared with conncctions bclwccn distribution of trace elements in earth
and living health can be established.

Bentonite, montmorillonite and talc are used in pharmdccumal technology.

Silikosis, asbest bodies, pleural plaques, asbestosis, brobronchus cancer, pleural effusions,pleural thick-
ness, pleural mesothelioma are lung disseases which quartz, crocidolite, amosite, anthophyllite, tremolite, acti-
nolite, chrsotile, several clay minerals, some zcolitcs, sillimanite, talc rutil, aliminium silicates cause of them.

Clay, soil and lime are the most common pica type in Turkish children.

It is suggested that there is a conncctlon between some mincrals and stomach and pancreas cancer. Cal-
cite, aragonite and valerite can be observed in g,all stoncs.

Kidney cancer and urinery stones are rclated to mineralogy- purog,mphy Whewellite, weddelite, brushite,
monetite, whitlockite, struvite, newberyite, hannayite, apatitc, halitc, gypsum, calcite, hexahydrite can be ob-
served in urinery stones.

It is suggested that there is a conncction between ovarium cancer and mincralogy - petrography.
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EPITERMAL ALTIN, OLQSUM MEKANIZMALARI VE TURKIYE OLCUSUNDE
ARAMALARIN BUGUNKU DURUMU

EPITHERMAL GOLD,MECHANISMS OF FORMATION,AND PRESENT DAY EXPLORATION
ACTIVITIES IN TURKEY

Omer Akimnci Intermin Madencilik,Ankara

OZ : Madencilik tarihi ¢ok eski olan iilkemiz son iki yil i¢inde 15'e yakin yabanci sirketin ilgisini ¢ekmig
olup bu girketlerin gogu halen altin aramalarimn siirdiirmcktedir.Bu binlerce yildir degerinden birsey kaybet-
meyen altina’ duyulan ilgi kadar Epitermal alun igin hedef alanlan olan Ada Yaylari,genigleme tekto-
nigi lisfenitler ve bunlara bagh olarak fay ve bindirme harcKetlerinin yaygin olarak temsil edilmig olma-
_ sidir. Bunun yamnda 3213 sayili maden kanunu,6224 sayili Yabanci Sermayeyi Tegvik Kanunu ve Yabanci
Sermaye Cergeve Karari ile 1567 sayili Tiirk Parasini Koruma Kanununun olumlu etkilerini gézardi etmemek
gerekir.

1960 h yillarda gelistirilen plaka tektomgl kavrami 1970 1i yillarda yerini ekonomik uygulamalara
birakmig,epitermal altin kavrami Nevada da biiyiik ol¢iide uygulanmis olup ¢ok olumlu sonuglar alinmig-
tir.Buna baglh olarak CIP metodu kiitlesel ucuz iirctim olanagt sagladlgmdan diisiik tendrlii altin yataklarmm
igletilmesi yayginlagmigtir.

Alun aramalannin biiyiik 6lgiide uygulandigi Pasilik Okyanusunu ¢evreleyen tilkelerden y1111k 30 mil-
yon gram epitermal altin iiretiminin % 70 ini Dominik Cumhuriyeti,ABD ve Filipinler vermekte,geri kalan
% 30 iiretimin bilyiik cogunlugu Nikaragua,Kolombiya,Japonya vc Mcksika gibi tilkelerden gelmektedir.

Konferansta Epitermal Sistemin 6zelliklerinden,epitcrmal alunin olusum mekanizmalarindan ve bun-
larla ilgili breslesmeler,diatrem,termal kaynak ¢okeltileri,kaldera olusumu gibi islemlerden volkanizma ve
hidrotermal ayrisma olaylarindan bahsedilecek ve daha sonra tipik bazi yataklarin tendr ve rezerv iligkileri
hakkinda bilgi verilecektir.Son bélimde de arama metodlari, Tiirkiycde altin aramacilifinin bugiinkii duru-
mu,potansiyel bolgeler ve uygulamadakl aksakliklar konu cdilecekdir.

ABSTRACT : Almost 15 foreign companies are exploring for gold in Turkey which has a very old mining
history.This is due to existence of the widespread island arc environments,extension tectonics,lisphenitic peri-
dotites,numerous thermal springs,and faults and thrusts developed in these environments as well as interest to
the gold which has never lost its value over the thousands of ycars.Nevertheless, the positive effect of Mining
Law Foreign Investment Law and Protection of Turkish Money Law shouldn't-be denied.

The Plate Tectonic concept which has progressed since 1960's led to the economic applications in
1970's and epithermal gold model has been applied efficiently in Nevada,USA,and very good results have
been obtained.In association with these applications CIP Mecthod,Carbon in Pulp,has helped a lot to the
cheap,mass production and low grade gold deposits have been mined extensively. ;

70% of the yearly 30 million gram gold production from the epithermal deposits comes from Domini-
can Republic,USA and Philippines,3 countries surrounding Pacific Ocean.The remaining 30% are produced
by Nicaragua,Columbia,Japan and Mexico.

- Inthe first part of the conference the characteristics of tho cpithcrmal system,formation mechanisms of
epithermal gold and related brecciations,diatremes,siliccous sinters,formation of calderas and volcanism and
hydrothermal alteration processes will be explained.In the second part, reserves and grades of some typical
- sediment hosted and volcanic hosted epithermal gold dcposits will be given and present day exploration activi-
ties,potential gold regions in Turkey and some unfavourable aspects in the applications will be discussed.
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