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HIDROJEOLOJI OTURUMU -f-

TOIGUTLU-URGANLI (MANIiSA) KAPLICALARI CEVRESININ
HtDROJEOLOjtK INCELENMESI

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

Giiltekin TARCAN DJB.11 Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii, Bornova-IZMtR
Sevki PILiZ D.E.U. Miihendislik Fakiiltesi, Jeoloji Miihendisligi BSliimii, Bomova-iZMIR

OZ: Turgutlu'nun yaklasik 15 km kuzeydogusunda yer alan inceleme alaninda litolojik ve hidrojeolojik
ozellikleri birbirinde farkli sekiz ayn kaya birimi ayirtlanmigtur, Bunlaidan alttan tstte dogru sirasiyla sistler,
mermerler, sist-fillit-memter anManmasi ve dolomitik :memierler Menderes Masiffne ait kayaclaidir.
Izmir-Ankara Zonu'na ait ofiyolitik karmasik, bu kayaclardan dolomitik memeden bindirme fay: ile Tstler.,
Cakiitast kumtasi, kiiltesi, mam ve kfregtaslaruidan oksan Neojen yash tortullar tiim birimleri uyumsuz
olarak orter. Kuvaferner yash allivyon ve traverten birimleri yorenin en gen¢ olusuklardir.

Sicak sular meteorik kokenli olup, hizli bir yeralti ¢cevrimine sahiptir. Hazne kayalar1 mermerler ve ortii
tayalart., NerCl’l yagh tortullarin killi, dizeyleridir. Toplam kaynak debileri 50-100 I/s, kaynak c¢ikis
sicakliklart  30°C-80°C  arasinda degisen bu sicak sular sodyum bikarbonatudir. Hazne sicakliklart
jeote.rmom.ete uygulamalarina, gore I0O°C-150°C .arasinda degisir ve silikat, mineralleri bozunum denge
diyagramlarinda kaolini zomimi yansitir.

Manda saptanan sicak-sogiik 48 su noktasindan bir yil boyunca her ay periyodik 6rnekleme yapilmis ve
aylara gore fizikokimyasal Ozelliklerinin degisimleri, incelenmistir. Ayrica yillik kimyasal analiz ortalamasin
dikkate alinarak hazirlanan hidrokimyasal fasiyes haritalar1 ve yeraltisolan jeokimyasal haritalar1 ile sularin
siniflamasina ve kullanilma 6zeliklerine de deginilmistir.

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

The hot waters in this area, are the meteoric origines and their circulation velocity in the ground are very fast.
The marbles are the reservoir rock, of the hot waters. Since the clay levels of the Neogene sediments are also the
cap rocks of the gjeothermal system a heat convection trend occuirs. The total spring yields; vary between 50/1s -
i00 1/ .and their temperatures vary between 30*C - 80°G The reservoir temperatures of these waters, which are
sodium-bicarbonate water types, vary between. 100°C - 15GT according to the various geothermometer
applications. All ofthe waters placed, on 'the kaolinite zone on the stability 'diagrams.

A total of 48 water' samples, which, have been selected as a plot, were- obtained 12 months for the chemical.
analyses. The variations of the physical and chemical characteristics of waters interpretted later in. In addition,
the hydrachemical faci.es maps and geochemistry maps of giounwaters, in the study .area were prepared showing
the areal distribution of water types.
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tSTANBUL-TERKOS HAVZASININ HIDROJEOLOJISI
THE HYDROGEOLOGY OF THE ISTANBUL-TERKOS BASIN

ELMuiat OZLER [ U. Miih. Fak. Jeo. Muh. Béliimii Aveilar, [ISTANBUL

OZ: Terkos goli, Istanbul kentinin siirh sayidaki su kaynaklarinin en énemlisidir, Se ihtiyacim karsilayan
Terkos golii havzasinda depolanan suyun miktar ve kalitesi Hdrojeolojik ortam kosullarina baglidir. Trakya ya-
rimadasinin kuzeydogu ucunda yer alan Terkos g6li havzasinin hidrojeoloji incelemesi 619 km:2 lik bir alanda
yuritiilmiigtiir. Inceleme alaninin temelinde GB-KD uzanimli Pakozoyik-JVfesozoyik yasli, metagranit, meta-
kmntili sist ve metagrovaklar yer alir. Bu gegirimsiz temel istifi havzay1 ikiye ayiran bir bariyer islevi gorir.
Bu temelin her iki yamacinda Eosen birimleri fcransgiesif olarak ve temel topografyasinin kontroliinde ¢okel-
mistk. Bu istif icerisinde yer alan kaistik kirecgtaglan ile daha iistteki genc Miyosen akarsu ¢Okeleri havzadaki
baslica akiferlerdii. Karacakdyden Terkos goliine kadar uzanan allivyal ¢okeller; si§ kuyulan besleyen yiizey-
sel akiferi olusturur.

Terkos go6li yagish donemlerde 619 km?2 lik alanin yiizey sellenmesini almakta, kurak donemlerde ise Ist-
rancadeiesi ile beslenmektedirinceleme alanindaki en 6nemli akaiso olan Istranca deresi'nin yilik ortalama de-
bisi 2,0 m.’»» Terkos goliiniin yillik ortalama debisi ise 5,5 m’/s dir. Terkos goliinde ve havzanin genelinde sular
C2S1  sinifi, kalsiyum-rnagnezyum. ve karbonat bikarbonaii sulardir. Ormanko/de aliivyonda acilan sig kuyu
sularinin C4S1 ve C3S1 smifinda ve EC=30GG /imho. cm oldugu tesbit edilmistir. Bunun sebebi, Miyosen ve
Pliyosen birimleri icerisinde torba diizeyleri, jips cakilan ve bolgedeki ¢eltik ekimi yapilirken kullanilan tarim-
sal giibrelerdir.

ABSTRACT: The Terkos basin, is located at the northeastern part of Trace of Turkey, carried out. of hydrogeolo-
gical point of view. The Basin is one of the most important water resources for Istanbul city. The Paleozoic or
Mesozoic basemen! of study .area, mostly metagranite, metafclastic, schist, marble .and graywacke are appraxim-
tely general trend of the basement SW-NE. The basin is divided by the impenrftible rocks. The carbonate sequ-
ence of Eocene covers the paleotopography of the basement ttansgressively.. At ‘the Terkos basin, these aquifer
units are the reef limestone of Eocene and also elastics of the Miocene subseequently. At the bottom of the Ka-
racakoy and Ormanli valleys are covered by young alivial elastics. They are also evaluated by shallow wells.

The total drainage area of the Terkos lake is 619 km2. The most part of the catchment area is controlled by
the impermeable rocks of the Tertiary from surface and subsurface nmofE The recharge of the basin is only by
ttie Istranca creek in the *y period. The average flow of Istranca creek is 2.0 m3/s and the recharge of the lake
is also 5.5 m3 /s According to the chemical analysis of the water taken from by the lake spring ani some wells
are classified to C2S1. Exceptionally, the water of the shallow wells at Ormanli alluviums .arc C4S1 and C3S1.
in which electical conductivity is more then 3000 [imho cm. Probably, the cause of the turba and gypsum effects
come from Miocene and Pliocene sequences are high EC and denoe salt concentration . Possibly some residual
effects might be come from, agriculture.
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KADIFEKALE (IZMIR) CEVRESINDE HIDROJEOLOJIK
DENGE BOZUKLUKLARI

DISTURBANCE OF THE HYDROGEOLOGIC BALANCE IN KADIFEKALE (IZMiR)

Sevki FiLiZ D.E.U. M&h.FakJeo.Miih.Bl. Bornova tZM|R
GilteMn TARCAN DJE.U. Miih.FakJeo.Miih.Bl. Bornova IZMiR

0Z: izmir Il merkezinde bulunan Kadifekale ve cevresinde yapilan bu calismada yagis, yiizey akis ve
yeraltina sizig baglantilariyla dogal ve yapay beslenmelerin ortaya cikarilmasi, yeraltisuyu hidrodinamiginin
aydinlatilmast amaclanmigtir.  Su noktalarinin harifialanmas» sulann periyodik analizlerle fizikokimyasal
parametrelerinin arastirilmasi debi ve su seviye Olciimleri ve izleyici deneyleri sonucunda ¢arpik kentlesmeden
kaynaklanan hidrojeolojik denge bozukluklar1 saptanmuistir.

Gegirimsiz kabul edilebilecek killi-mamli Neojen yash tortullarin tizerinde yeralan tif, aglomera ve
andezitik lavlardan olusan Kadifekale volkanitleri heterojen, anizotrop ve gecirgen olup, hizli yeraliisuyu
cevrim.ine sahiptir. Bu gecirgenlik ve hizli yeralttsuyu c¢evrimi nedeniyle kirleaebilirliligi ytliksek olan.
yeraltisulan yagislardan, sehir sebeke suyu kacgaklarindan ve fosseptik cikiftanndan..sizan sulardan'hizla
elenmektedir.

Yoredeki dogal su kaynaklarinin kurak ve yagishh donemdeki kimyasal analizleri birlikte yorumlandiginda,,
etkin yagisa bagl olarak sistemden yagmur suyu yerine» diizenli kanalizasyon sisteminin olmamasi nedeniyle
atik sulann» fosseptiklerin ve sebeke kacaklarinin biliesimi olan bir suyun ¢iktig1 ortaya konmustur.

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

Kadifekale volcanics, which consist of tuff aglomeratc » hmdesite lawa, overlie the 'basement rocks, which.
aie the clays and marls of the Neogene sedimer **, /hc\c \oicanics are heterogeneus, anisofropic .and highly
permeable and they have a fast flowing ground-water flow regime.

These groundwaters are the highly vulnerable characters because of the high permeability and the fast
hydrogeologic cycle. The physical and chemical anaysis of waters in dry and rainy seasons and bacteriological
analysis of lie natural spring waters have proved this phenomenan.
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PLIYOSEN KUVARS KUMU YATAGINDA (AKALAN » ISTANBUL)
ASIDIK YERALTISUYU HAREKETINE BAGLI YERINDE
YIKANMA OLGUSU

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

Hiiseyin OZTtIRK Istanbul Uni. Miih. Fat Jeoloji Mili.. B61 Avcilar, ISTANBUL
Biilent SARI Polat Maden A.S., Mecidiyekody, ISTANBUL

OZ: Akalan {istanbul) civarinda Pliyosen yash kuvars kumu birikintileri 3040 metre kalinliga erismektedir.
Koru birikintileri; ince taneli, zayifca tutturulmus, kotu boylanmig ve olgunlagsmamis olarak izlenir. Kum ya-
taklarinin st diizeylerinde demir, manganez ve organik maddenin disik olmasi ilgi ¢ekicidir.

Bu olgunun muhtemel nedeni, Pliyosen ve sonrasi donemde vejetasyona bagli olusan organik asiiierce zen-
gin yizey sularinin dip kesimlere dogra. hareketidir. Asidik yeralt1 suyu hareketi sirasinda hem {istteki toprak or-
tiisii, hem. de kumlar icinde bulunan Fe, Mn ¢o6ziilerek yeralt1 suyu tablasina taginmis ve borada ¢okeltilmistir.
Kumlarin tabaninda, izlenen sert, ‘tabakali demiroksit kabile olusumlari, ist 1 esimlerden yikanan bu elementle-
rin kabuk olusumlari, tist kesimlerden yikanan bu elementlerin, ¢cokeldigi eski. yeraltisuyu tablasina karsilik gel-
mektedir.

ABSTRACT: Akalan quartz sand, deposit of the Pliocene age is located at the northern side of Thrace Basin,, re-
ached up to 40 m. in thickness. Quartz sand formations are fine granied, poorly cemented, unsorted and immatu-
red. Uppermost, level of the quartz sand succession is relatively poor in Fe, Mn .and organic matter.

The possible reason of this fact is in situ leaching of the quartz sand succession by acidic graund waters deri-
ved from extensive vegetation growth, during the Pliocene. During acidic graund water movement to the deeper
part, Fe and Mn dissolved from both soil and sand succession, and has been deposited as a dense and stratified
iron oxide cement formation at the base levels in the quartz saod succession which indicates paleo graund water
level.
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KOROZIF YEM ALTI SULARI VE DIGER ORTAMLARDA PVC
(POLIVINIL KLORUM) BORU ILE TECHIZIN ONEMI VE YURT
EKONOMISINE KATKILARI

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

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

OZ: 19. Ytizyd sonlamdan bn yana degisik .bulanini1 alanlan talan plastik malzemelerinden birisi olan PVC'
(Polivieil Kloriir) tenitoplastik bir malzemedir.

Malzemenin Ozellikleri soyledin
Cekme dayanimi
Ortalama yogunluk
Yiizey 'direnci
Is1 iletkenligi
Esneklik Modiilii

550-600 kg/cm’
1.38-1.4 g1/cm’
>10"0lm

O.Bkcal/mITC
30.000 kef/cm’

Boru tretiminde kullanilan .ana hammadde olan PVC (Polivinil Horir) Tiirkiye'de de tiretilmekte- olup disa-
riya bagimli degildir.

Mekanik, fiziksel ve kimyasal Ozellikleriyle yerine :ikame edildigi, asbest ve demir- boralarla karsilastifima-
sinda -istlinlikleri kullanma, alanlanm atamista. Tasima, montaj isciligi, cekme dayanimi konozif sulardaki
davraniglar1 ve kullanim omitirleri parametreler alinarak irdelenmesi yapilmistir.

Tasima giderlerinde montaj asamasinda iscilik giderlerinde ve zamanda maydana gelen kazanclar' ekonomi-
de yararlar sagladig1 6zellikle de kullanim Omriiniin su ortamina gore yerine ikame edildigi malzemeler karsi-
sinda., 1/lilel/50 arasinda uzun 6miirli oldugu tesbit edilmis ve bu parametrelerin gerek kuyu bazinda ve gerek-
se yurt ekonomisi dilizeyinde projeksiyonlart yapilmustir.

ABSTRACT: PVC, 'being used widely in so many different, areas since the end of the 19 # century, is a ther-
moplastic material,
Properties of the material :

Tensile strength 550-600 kg/cm’
Average density 1.38-1.4 gfem’
Surface resistance >10"?6hm
Heat conductivitiy 0,13 kesdAnh T

Modulus of elasticity 30.000 kef/cm’
The raw material. (PVQused in manufacturing pipes is also produced in Turkey, so it is. not imported..

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

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

Temugin AYGEN P.K. 367/ANTALYA

OZ: Eriyebilir karbonatli kayaglar Cin'de 1 milyon km.2 den fazla bir saha kaplar. Karstik alanlara degisik Mim
kusaklarinda rastlanir., fakat Cin'in, en 6nemli kist bolgesi,, 6zerk Guangxi Zhuang eyaletinde ve Girilin kenti, ci-
varindadir,

Slibtropikal, 540.000 km2,lik bir sahada, kile karsti (Tower karst) genis alanlara yayilmistir.

Tower, yani kele karsti:

1 - Peak-fovest plains ve

2- Peak-cluster depression, olarak iki gruba ayrilir, karsak arasiirmalann baglangici Cin'de oldukca eskidir.
Guilin, Cin'in kaist bélgesinin en énemli kentidir ve turistik agidan da énemli bir merkezdir. Guilin'de 1976 yi-
Iinda karstik jeolojik aragtirmalar enstitiisii ye miizesi kurulmus ve bolgesel karst jeolojisi, ¢evre karsti, mithen-
dislik jeolojisi,, jeofizik praspeksiyon ve bilimsel enformasyon konularinda genis capta inceleme ve arastirmalar
yapilmaktadir, Bunlara ilaveten karst laboratuvan ve iki devamli organizasyon bu enstitiide faaliyetlerini stirdiir-
mektedirler.,

1- Karst. Jeolojisi Komisyonu,

2- Cin Magara Arastirina Birligi,

Guifin'de 1988 yilinda 10-15 EMm tarihinde Uluslararas: hidrojeologlar BMigMn 2 Ici kongresi yapilmis
ve bu toplantiya 32 iilkeye mensup 400 kisi istirak etmistir. Bu defa, Agustos 1993 de Beijing'de toplanan Ilci
Fluslararam Speleoloji Kongresinden sonra, Guilin'e ve Giiney Cin'deki Karst bolgelerine- geziler tertip edilmis-
Ir.

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

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

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

HYDROGEOLOGY OF PAMUKKALE - KARAHAYi T- GOLEMEZU
HYDROTHERMAL KARST

AlIGOKGOZ Pamekkale Universitesi Miih. Fak. fag. Miih. Bol. DENIZLI
*Sevki 'FILIZ Dokuz Eyliil Universitesi Miih. Fak. jeo. Muh. B6l. IZMIR

OZ : Inceleme alani, ic Ege Bolgesi'nde Denizli il merkezini de icine alan yaklasik 1200 km21ik bir alam kap-
sar.

Calismanin amact., Kakliktan Kizildere'ye kadar uzanan, hidrotermal karst sisteminin orta. teminde yer
alan Pamuldcale-Karahayit-Golemezli sicak sularinin olusumunu., yoredeki sicak-soguk yeral.tisil.anmn kimya-
sal ozelliklerini ve bununla, baglantili olarak, hidrotermal. karst sistemi ile Civri-Baklan Ovas1 ve Acigol Havza-
s1 arasindaki hidrolik ve Mdrojeolojik. iligskiyi ortaya koymaktir.

inceleme alaninda, alttan liste Paleozoyik yash sistler' ve mermerler. Alt. Pliyosen, yasli golsel ve Pliyo-
Kuvaterner yash karasal ¢okellerle, traverten, aliivyon ve yamag molozu birimleri ayirfianmustar.

Biiyiik Menderes ve Gediz, grabenlerinin kesistigi alanda bulunan ve yaklasik KB-GD dogrultulu faylar bo-
yunca siralanan sicak sular, devirli bir hidrotermal sisteme- baglh olarak gelismislerdir. Sicak, sularin 1s1 kaynagi
st mantoda ylikselme- sonucu magma yaklagimu,, faylarin siirtinme- enerjisi ve- magmadan kagan ¢ok sicak, gaz-
lardir. Hazne kayalar tistten alta. traverten. Pliyosen kirectasi, mermer ve olasili olarak gnayslardir. Ortii kayalar
Alt Pliyosen yash birimin kili,, siltli seviyeleridir. Beslenme, yagis sulan ile Civril-Baklan Ovasi ve Acigol
Havzasindan gelen ye-raltisulan tarafindan, saglanir. Sicak sular, dengeyi bozan yapay faktorler' olmadig: takdir-
de, sicaklik ve- debi itibariyle kararli bir sistemi simgelerler,.. -Sirasiyla. GD-KB yontinde Ailen Pamukkale, Ka-
rahayit, Golemezli sicak sularinda Pamukkale'den Golemezli'ye gidildikce hazne kaya derinligi ve sicakligi,
iyon derisimi, jlivenil su katkisi ve sularin sirkiilasyon derinligi artar, kargilasma, Ph ve sog,uk yeraltiseyu. kan-
sirn oranlar1 azalir. Ongorillen hazne taya sicakliklar, «travertenlerde 40°C» Pliyosen kiregtaglannda 75-90°C,
mermerlerde Pamukkale ve Karahayifta IHM75°C, Golemezli'de 205-24U°C dir. Soguk su karigim oranlan Pa-
mukkale'de *84-88, Karahayif ta %60-78 ve Golemezli'de %38-46'dff,

Clriiksu ovasi yeralti sularinin sicakligi orta. kesimden giliney ve kuzeydeki fay zonlanna gidildikg¢e yiikselir
ve sularin i¢erdigi iyon ve elemeni miktar sicak su kaynaklarina yaklastikca diizenli olarak artar.

Genellikle, sicak sular' ve CiMksu. Ovasi yeraltisulao igme ve endiistride kullanilmayan» beton lizerine zarar-
I1 etkileri olan, sulamada kullanilabilirligi sinirl sular sioifmdadir. Bu sularin tiimii kabuklasma ve korozyona
neden olur. Pamukkale-Karahayit-Golemezi sicak su kayanaklannin i¢inde bulundugu hidrotermal karst sistemi
hidrolojik, Mdrojeolojik ve hidrodinamik yonden bir biitiin olusturur.

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

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

The hydrothermal karst system, which includes Pamrnkkale-Karahayit-Golemezi hot water springs, forms a
complate system with respect to hydrology,, hydrogeology and hydradynamic,





