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SEFERKHKSAR VE BAL¢OVA JEOTERMAL ALANL
¢EVRE AKKFERLERKNDE AKI kKAN AKI MI NI'N MC

¥ Z
Seferihisar ve Bal-ova jeoter mal sistem
Dojanbey, Tuzl a, Cumal e, Kar ako- Ve B
kaynakl aréeéndan olukan kéyé jeoter mal S
Seferihisar jeotena | alanlaréenén olukumlar &, besl e
birbirdi ile i1likkilerinin olup ol madeéej é
Ve k°kenlerini araxkt érmako pi -4wwd Ehilndard oakr ieem
Jeolojik, hidroe ol oj i k ve hidrojeokimyasal -al ékn
suyu akéeme, k ¢t e Ve és e takénéemeéene b
dejerlendirilmixktir. Ak ém, secakl ek ve Kk
-al €k ma alaméngfldaknecgmk ékkaksel i Kl evleri
ge°rmemize 1zin vermektedir. Sayeésal mo d e
anomal il erin, deni z suyunun girikim yap

konveksiyon ve topacjornaufcyua od & raeytai mléik taef &m

Bu kaynaklareén tuzluluju be¢gyéek bir - eKi
baskén u- bil ekxenken, Bal-ovadda kaynak
d¢kek tuzluluja sahiptirii, Theemobadeahkh!| sk
tuzlul uk anomal il erini kontrol eden ana
glstermektedir. Hazne kaya boyunca ol uka
konveksiyon akémlar e, jeoter mal eknkl ar én

ortamlarda deniz suyu girikimine neden ol

Anahtar sdeact&t malt sistem, fefl ow, sayeé

girikimi, hidrojeokimya, Seferihisar, Bal



SEFERKHKSAR VE BAL¢OVA JEOTERMAL ALANL
¢tEVRE AKKFERLERKKAER AKI MI NI'N MODELLENME

ABSTRACT
SeferihisssBa |l - ova coast al geot her mal system
Turkey is composed of sever al hot sprir
Karako- and Bal-ova, di s c harreqgce, reghargiigo ng t

discharging, the origins and the relationships between each of the Seferihisar and
Bal-ova geot her mal areas were investigat
isotopic investigations have been done for the purpose of distinggislifie re nt

water masses and investigating their origin. Obtained data from geological,
hydrogeological and hydrogeochemical studies had been assessed by FeFlow that
can couple fluid flow, mass and heat transfer. Numerical models of coupled fluid

flow hea and salt transport (i.e. thermohaline flow) allowed gaining more insights

into the physical processes of fluid migration in the study area. Salinity of these
springs shows considerable variations. Seawater is the dominant end member in
Dojanbey pwheirgeawsatser s in Bal-ova displays
low salinity values. Thermohaline numerical modeling showed that thermal
convection is the main factor controling either the temperature or the salinity
anomalies. Convective flows which forn the aquifer along the basement rock
determine the movements of the thermal fluids and causes the seawater intrusion in

some tectonic areas.

Keywords: Geothermal system, feflow, numerical modeling, seawater intrusion,
hydrogeochemistry, Seferihiséal - o v a
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1.1 ¢al ékmanén Amaceé

Bu -al ékmaneén anrBalheodveaf iy,er3efkeirm hyiesralre r |
alandaki jeoter mal alanl ar én, jeeocdlogné&p,o
ésée il eti mi ve akékkan takénéménén etKkil

-ékartél masédér -BaB2ypylvacej,eofefrenail hissiasrt e m

olarakbaj |l ant el @ olup ol madéejénén ortaya ko

sréa, jeotermal kaynaklarén kull anéména be
suyu giriki mi gi bi -evresel sorunl ar én
ama-lanmaktadeéer.

Bu i ki jeoter mal sistemin birbirnine - ol
a-éséendan -ok da SefarhigatB&a |l e bmas &l aemde siaylées
yapél maseée ve i ncel enmesi i -in en uygun
-al ékmalar, Kimdiye kadar bel |l bl geler
k¢t l@eseveekitli klerinin birlikte -°z¢lde¢]
birlikte desteklenmemi ktir. Bu -al ékma s«
oJeoter mal sistem °jJelerini, akem ve seéc
tektonik yapélarén belirlenmesi,

0 Jeotermal ggdyanén, yojunl uk kontrol ¢ndeki
edecejinin ortaya -ékartélmasé (ter moha
oTer mohalin konveksiyon akéeméeneéen, j eot e
i -erijini naséel etkiledifji,

oB°l gedeki be¢yek ©°Imlekléi vieo ngvreakdsyiayno nd eajki
konul arak iki jeotermal sistem araseénda
oDeniz suyu katkeéeséneéen, sistemin akékkan
etkiledijinin ortaya konul maseé



o Ayr gccao,t er mal wahdojaremné@nl|l bkesimindeki &
jeotermal akékkandan kaynaklanan, kirle

konul mas éi mhtedef |l enm

Yamelk ud a-nalhjeotemal sistemiimevcut durumwa belirlermi tik

Bu durum, jeoterma al anén kull anémdé&na dBajelmd end e
davr anéwmlhan @&néet mek a-éseéndan °nemlidir.
jeoter mal alanén bulunmaseé ve bir KkKeésmén
ol masé nedeniyle mbuékaétEbEamadaj eftdaladliar
bu sistemlerde olukabilecek sorunlarén o

kaynak ol acakteér.

1.2 ¢alékma Al anénén Yer.i

SeferinisailBa | - e e mal sistemi, T ¢ edindeyyer6 ni n |
almkt adkeki)f. 1¢41 ékma alané Kzmirdéden bacxl
kesimde Efem-ukur u, ¢atalca, Or hanl e, Y e
géeney batésénda [ rkmezde kadar ol an al an

adet olan, 125.000 | - e k | i-b3-b4,LL7cbc2-c3c4 ve L18alasddl-d4

paftalaré i-erisinde kal maktadeéer.
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2.1 Stratigrafi

Bal - ova, Cumal e, TKuazr ladk,0 - Dojjeaortbeeryma lv e a
PaleozoykMe s ozoyi k yakl| éfikiéedeéer ed ahe Kaemarag &K
KzrArmrk ar a zonu kaya-1ar e, Neoj en yakl e

Kuvaterner yakleée al¢¢vyon ve yhana-i med ogi ¢
yer al freekktigd é2¢. all ék ma albamam&kxtecamacenc a l
(Ge nv-e d,i(ZP04) Aksoy (2001), Drahor ve Berge (2006),Uzelve S° zb i | i r

(2008 ) . Arakt érmacéljpadaj ghkrel 8P éadkgedéi hdi dk

formasyony er a | ma ke aaldééwr ma akltainréinl émi kg ekkoelda 2 k22 s i

ver i | Koloxkkesittekibirimler:

PaleozoyikMesozoyik Menderes metamorfikleri,

- KretaseHii Kk (Bornova Karmakéjeée) (>2000m),
- Miyosen Yenik??yl500)f masyonu (800

- Pliyosen Cumaova®@)vol kanikl er (300

- Kuvaterner yama- molozu ve al¢vyondan

2.1.1 PaleozoyHMesozoyik

Metamor fikler -al ékmyda@aj adreekgdir K lgat | h € z C
1.1 . Jeoter mal sistemin temelini ol uktur
tanémlanan metamorfik ¥verdip@m) Ahkra mak t a
zonu Dboyunca -o0k geni K y ay é| éSeferirssarn a n m
jeote ma | al anéenénmatke mebldirenki mao laulkaanuénda met a
rekristalize kire-taxklaré, fillitler ve

veki mkek (1975)6ée g°re metamorfiklerin al
KiKitgt il Ki Kt Ve muskovit KikKtlerden ol

b°l geye g°re dejiken mer merler gel mekted

ol arak ge-iklidir.



¢al ek ma Dardvaen echiéjne @7 ) 0 yet Ig@émrevea mer mer |l e
Pd eozoyi k yakl é Menderes Masi fi metamor
Menderes metamor fikleri, ge-irimsiz biri
mer mer dear noalkutkde € a mor f i k t e mel iAkartunhet ay | €
(1962)vekEmeaek (Kagp7{32P8V¥pdde bulunmaktadér
Drahor vedg 19d9i9)er taraféndan da gravite
Metamorfiklere Seferihkinsaderhonrlsitkured agiyraik
edil mektedir. Buna karkel ek,r mBtarorkn b e y l
kayal ar én yéeksel dijini Ve 500 metreden
gPster mektede rdf{0@rrako] | u

2.1. 2 | sPhleogen et as e

Birim, Bal -ova tepelerindenpayé&elféeemi gt st
keki)l. ¥Azdarkiara zonu kay-aeldr arbak aa mas @t a
-ekKitli kire-taxklare, mafi k ve wultramaf.i

diyabaz ve kire-taklar,a8é6én 4abuekmaklkdbadeéew
1990) .ved>5¢.8200)ve ¥nge¢r (2001)06in -al @ékmal e
silttake ve «keyller baskén ol mak ¢zere

metamor fi zmaya uj r a-dyakaz, radyalarit ve serpdntinio gbi a r ,

ofiyolitleril e r i yol it ve granodiyorit gibi ma g r
i -erisindeki 20 km boya er-Dapinye&ndckce t &Kl
olukumu séraseéenda, havza i-ine takénarak

yerint éral MEKRKID(J )a.A,nkzamiar Zonudnun ihBaor nova
araseéendaki bel ¢m¢ -Papsagan yak| et oKaat 8e
Menderes Masi fi kayal arénén ¢zerinde do]j
(Bakar ,1e81;Kkech1990 Er d o 1980n

Erdojan (1985)06in -al exmal ar énda filik
Bal-ovadéda yapél mék jeoter mal sondajl ard
filikin alteéndaki metamor fik iteanedeta uMak

taraféendan a-élan sondajl arda, filik bir
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Bornova kar makeéej e, Erdojan ve G¢gng°r (1
metamorft ma ge-irmi,kmetkiumeée akdmkr&@r € serpant i ni
|l avliardan ol ukenkaikmkaedke r ( AKSd)e r \da2p08H

-al ékxmalar énda- ibriirmlmi no lydauwjéu n u ve esas

ol ukturdujunu belirtmikd-eirrdiiml.i IBgrinova@e nk
olup, fay | ar , keréklar, meta kumtaklar énén a
kaynakl anmaktader. ¢al ékma alané i-inde,
kuyu |l oglaréna g°re; lrkmezbéde birka- yg¢:

(E kK dveer k i 19%;¢& kg, 2001).

2.1.3 Neojen

¢tatalca formasyonu, kiltakeée ve (kkuakialk €
2.1ve 2.2). For masyon, k ér mézé -amurtakeé ar aka
tanel i mt awmlr &r €knud a n ol ukmaktadeéer. Yukar e

kumt akl ar @éna ve sar eekiedrh®dévwe kdeRgdklrer e ge- |

¢tatalca formasyonu ¢zerinde Yamanlar vo
alanéneén kuzeyddgausyunzdlaekbivrerambebtedir. |
formasyonunun ¢st kesimlerindeki i nce ta
l avliaré ve t¢fl er i yldasitkgryoltik k Ivied ibra.z aBitn ikmb
sahip lav, piroktasei dokmayapledrayr édedgkl| ol
S°zh2008). Borsve d({iF®72) 6yenldg2Ormidyorbyd K éardéd uj u

belirtimi kKt i r .

i rkmez formasyonu, ¢atalca formasyonu ¢
ve di2@01) 6remegf& ma slyyonu, erenklltit &k°k &r rhéozyd

-akel]t&kwmtaké ve -amurtaklaréendan ol uk me
kesimlerine dojru kademel. ol arak gri re
ve ince tanel:| -akeéeltarkllamagna( 1PO-7)k0OWnghs

lavliar i -in radyometr2kX mialkydmyy&ali ¢ gti enr



Yeni k°®y formasyonu, i rkmez for masyonu
Gemn-e d(i2@01) 6e-Gg?r di Po & a ne syaask loél abriarki ma - €
mar n, kKeyl ve killikire-takeée, yer yer ar
olukmaktader . Bu arakat manl ar St kesin

kaya-1 ara doinektedir geBiirki mgns taelm clearn gl !l g¢f i

sedi ment , Il nce tanel.] kumtaké ve «kKeyl ar
linyit seviyeleri de g°zlenmektedir.
Cumaovaseée volkanikler:i -al ékma al-anénén

Ge- Miyosen yakl ée voydkrmwnikderi nffceenikery dloé
17.7 milyon yélveyadkgredaasg: vVBokaini kl er ,
agl omer a, perlit, riyolit ve riyodasitte

vek i mkek (1975)06te yapeéel mékter.

2.1.4 Kuvaterner

Kuvaterner tortullar, keyélar ve nehir
killi kum, sil t ve -akél il -¢cevryean -t iomd rutl d slsGmhea . B L
kal éenlgej-emdan séj] akiferleri ol ukt ur makt
yékseltilerdeki y¢gzey akR@hd.éyl a besl enmekt
Pekl| ek me mi K grang¢l er tortullardan ol uk
°rtmektedir Ve Bal-ova kapl écal arénén ol

dojr u ar teamekekli neakea 989).

Saymepadkel |l eme -alékmalarénén gereji b°lg
modelde kull anél abtialié&k maadah @ihredpi@&mgleonjmi xit
dije2001) o6de Ve Uzel ve S°zbilktrir(.20BU0)

-al ekmalardaPlGe-osMhyoysakn € Cumaovasé vol
riyol it Ve riyodasitler v@er t perMiiytolseernd e n
tortull ar ise ¢atalca formasyonu, I r'kmez

ol ukmakt 8dé birimler benzer ko°kenler. Ve
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ol ar ak ele alénméxkteéer. Cumaovasé vol kan
modeldek e k idde2 . ter i | di i gi bi volkanitler \
for masyonu v e yolueisesekifhenteirimlermkarak tek bir birim
olarak dejerlendirilmicktir.

2.2 Yapeéesal Jeol oji

Bat é Anadol u, Ege Deni zi ve -evresinde
alanénén doju keéeskm&nda 1Bé&d gk ma Kktdardpd re k 6
sigemidi. DB uzant el e graben, drwe ad R0 ve.n,é k o |
bu tektonik ©°rnefji izl eyen Dbirmakt &cemli
Vengosh v e di(2®m0.2) 6ye glr e, doj u-10d@6nh at e
czerindekki stug nk asyéncak | ar € gen--faymmmbklea ni k a
il kkilidir. Ge¢-1 ¢ ter n@blni aktéisvtigtned,e k 6 0 O

kaynakl ar ve hidroyeyarnad mlael taesiacdiyko nVv al kg

e
ortaya - &k ma6l)a di°rl e&mign atrer mal kaynakl ar

kaynakl aré ol arak,20D#) n meket]jd kikre n( Serrpad nt
kaynakl| ar én daha30G) ] Dk ] iorl deujdue r (e i n K u

l okasyonlaré dejikkendir.

G¢-1 ¢ grabemit elstomruicjui noilmarak te¢m bl ge
al ¢vyona kadar t¢m stratigrafik kolonu Kk
f ay | ardantetkilerenékeedir vk e k i le 2g.°3ro¢dl d ¢ ¢ gi bi t ¢m
araseéendaki hi droilokokaylawts érymazketya ce&ri.n B
Kmir (Agamemnong, DGumabéykelkajl a2Bé&ld doj ¢ ul
at éml é Ve nor mal -#8Lylamragséndaakdegjkilkaerne
-ékmaséna sebep ol akekidke®e h-de@WEEE] e K |
Uzel ve (2808zbydyé@&nl ar endaki jeabajddke2har i
belirtlen AAd hatt é& boyunca kesit alénméxkteéer v

tamamlamak i-in hidrojedallokillr® zapléi méatt
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FiliKk sekanséndaki k ér ék sistemler. bir

(20@4) 6k a v rhadnmeodjik model ne |, g &aceak sul ar Bo

Karmakéj ééndaki ana kérék ve fay zonlar
- ékkmaaDer i n dolakémlé sular, j eoter mal gt
daha az yojun derin sular, ana kddaay hat

y ¢ ksektdve Kuvaterner sedi ment v emelgeldrg vy on
Tarcan (2008) nal g%wue,dejikik oranlarda

yapmaktadéer.
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Be édg- ek i t | i arakt gxkmsaccye |l ae dajraf énda& 08
dijer. (2001) , Ekxkder ve ki mhkidrdeokiinyasall 5) , V
ol ar ak dmeljeerrilne nydaypeén emass@rnaikamiasua ménda da b€
arazi - alped melkaréea .y

Arazi -al ékm@lnacred ikdps eaam@&@mdd i k y¢kl er i
°rnek noktalarénda su seviS§esiPrheppitalé
noktal ar, keson kuyular, dal gé- pompall
noktalae d e r . Yeralté su tablaséné ol uktur me
noktadan °I1-¢;¢m al énmékt ér . ¥zelli kl e Ba
sayeda hidrolik y¢k verisi toplanméxt ér.

3.2 ¥rnek Noktalare

¢taléekma alanénda €eocophkk sgwébhatdttém sahaflkanwn
k°kenlerinin, fasiyes tiplerinin Ve i'yo
dejerlerinin belirlenmesi, toplanmNaser t |
adsorpsiyon oranéenen head k@Els&mmaasébeve r e
°rnekler ¥opklBhmekts®rf.uk kssonklugwyhakdamen da
sularéendan ve sécak Ssu ¥kagkallmar éynadpaén a
gesteren yer Kkelkd el w3e. Haryir téeand & k &l 3.B6ll | er i

ver il mia t-iorv.addan, besl enme alanéendan \Y
°rneklerinin lokasyonlareée v3d4, 32verB80kel e me t
veril mi ktir.

3.2.1 Sojuk Su Noktal ar e

Sojuk sular Bal -ova iaHicgvyronal ¢wakadirelr da

Bal -Sevfaer i hi sar araseéendaki horst b°l gesin

13
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kekilSoBwu& sécak su °rnek noktalaréenén arazideki
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d ¢



15
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|
500000 501000 502000 503000 504000 505000 506000
4220000
1100 m *c36 N
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200
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kekPAl vy cenr dekiif Pahakémeoetke, ssetayBal -ova ve altta S

alanlar é) .

Bal-ova al ¢vyonel akiferde -0k sayeéeda s
hepsinin de ©°zel en az bir kuyusu mevcul

-aplaré 34 nmettrree idreasénda dejikmektedir

sakinlerinin bah-elerini sulama ama-1¢& v
ruhsdas ge- kpompalred ér . Bu b°l gede al énan
bah-elerdekrd&psohufgudufar azéenl ektaki .

Kuyul ardanke&&lidnndk3t, &y ofel akiferdeki bir
20C6nin ¢zerinde ol C@demn. sEtkhki planém26]|

karéekém sul areé wtlgbileceji de¢kKeéenegl me
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Bal -Qefaer i hi sar araseéendaki besl enme al a
°rnekl enmi ktir. ¥rnekl erin be¢yeék -ojunl
-ekmelerden ve -exitli kaynakl|l ardan al én

-0k rahatk yYyagkaltm #duradé] ud® he mek noktasén

yapabilecek kadar bile su bulunamaméxt ér .
Seferihisarddan alénan sojuk sul ar i se
narenciyeba h- el er i ndeki keson kuyul ardan al e

sakinlerine aitdabgsatkiugyrupgalre wlas atoké s ay éc
¥rnekl eme safhasénda °zel mel kl er i -inde
ol aséel ékla kuyulareéen ruhsatséz ol masé ne
Gerk kuyularén ruhsatséz ol maséndan ger ek
su politikasé sonucunda Kebeke suyunu k1

seralarda ve yerlekim yerlerinde nerede)

kul |l anéldanalmarymékt ér .

Ge-tijJi miz yéellarda Seferihisar al ¢vy
kull anéel maséndan °t ¢r ¢ sahil boyunca de
akiferdeki tatl e sular twuzlanmaya baxkl an
poli sokasanda kKkebeke suyunu kullanmaseé i -
suyu girikKiminin °n¢ne ge- il mi kK, akife
sajlanmék ve tuzlanmanén daha da ilerlem

yapélan d°n®ims gmdlee ozl oll @by rahatl|l ékla g¢g°z

3.2.2 Sécak Sul ar

¢al ek ma alanéndaki sécak s u °rnekler
kaynaklardan ve bir kkykdgn 3EddeakmBkt 8r 5
ve Cuknak i) (lBampleécvael akaynakl|l aréndan sécak
Sécakl éejé dijer °Pnaeakéeéersug®°reefdegrdknoba
(SB1 4) k ayrkaejkeinld &B8n. r7( di j er ik30i)s eb°Qrgleasn Ina e( $
es ki ol mayan 135 bmertr @uyedaml! ajl iemdaé ki €

Or hanl é@é6dan al énan sular @ddsidgcakl ekl ar é ¢
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Tablo3.1 Bal-ovadéddan Al énan Su ¥rnekleri.
KC-1 35S 500194 / 4250637 Bal -ova N
KC-2 |35S 500141 / 4250630 Kuyu E
KC-3 |35S 499892 / 4251179 Kuyu N
KC-4 |35S 499750 / 4250603 | Talles park &
KC-5 |35S 500710 / 4250353 Kuyu
KC-6 |35S 500987 / 4250421 Kuyu
KC-7 |35S 500140 / 4250960 |As keriye B kapeésé E
KC-8 |35S 500158 / 4250504 Kuyu §
KC-9 |35S 500883 / 4250885 Kuyu 38
KC-10 | 35S 501136 / 4250942 Kuyu ®
KC-11 deniz suyu
KC-12 | 35S 502570 / 4250294 Karanf il seraseée ku
KC-13 | 35S 502878 / 4250551 Kuyu
KC-14 | 35S 502499 / 4250673 Kuyu
< KC-15 | 35S 502352 / 4250669 Kuyu B
> | KC-16 | 35S 501759 / 4250262 Narkdere Mezarl éj é o
2 KC-17 | 35S 503115 / 4250713 Kuyu §
- |KC-18 | 35S 503438 / 4250780 |¥zdi l ek kuyu *
; KC-19 | 35S 503903 / 4250674 Kuyu
KC-20 | 35S 504610 / 4250372 Kuyu
KC-21 | 35S 504476 | 4250686 Kuyu
KC-22 | 35S 504578 | 4250925 Kuyu
KC-23 | 35S 504662 / 4250738 Kuyu
KC-24 | 35S 504198 / 4250897 Kuyu
KC-25 | 35S 503863 / 4250891 Bah-elerarasé Muht _B
KC-26 | 35S 503993 / 4250854 Kuyu §
KC-27 | 35S 504361 / 4250218 Kuyu §
KC-28 | 35S 501763 / 4250771 Kuyu
KC-29 | 35S 501534 / 4251312 Kuyu
KC-30 | 35S 501289 / 4250345 Kuyu
KC-31 | 35S 505097 / 4250507 Kuyu )
KC-32 | 35S 505449 / 4250694 Kuyu §
KC-33 | 35S 505491 / 4250750 Kuyu B
KC-34 | 35S 505532 / 4250754 Kuyu ®
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Tablo3.2Bes |l enme Al anéndan Al énan Su ¥rnekleri
SB-1 35S 505365/ 4241452 |Térazl & K°°y g, rad 2SB-1
SB-2 35S 500647 / 4241039 |Térazl & K°yg¢ -exkm 2SB-2
SB-3 35S 502110/ 4241113 |Radar vy ol st ¢ ka 2SB-3
SB-4 35S 498892 / 4241136 |[Mehmet Demir -eKkm 23B-4
SB-5 Kavacéek K°%°yg¢ -ekm 2SB5
SB-6 35S 496353 / 4240279 |Kavacék K°y, Kkuyu||2SB6
SB-7 35S 499948 /| 4239125 |[Ef em-ukuru yol ¢s '§ 2SB-7
SB-8 35S 500127 / 4238600 |Or man i kKl eri havuil|2SB8
SB-9 35S 499888 / 4235241 |Ef em- t«claurad ca y ol 3 2SB9
SB-10 35S 500359 / 4235294 [Ef em- «clkadrad ca y ol 2SB-10
SB-11 35S 501040 / 4235907 | Yol st ¢ -ekmesi 2SB-11
SB-12 35S 502664 / 4235219 (Yol iSst¢é¢ -ekmesi 2SB-12
SB-13 35S 505062 / 4235226 [¢ at al ca g°l et suy 2SB-13

_ | SB-14 35S 505234/ 4225286 |Del i¥ mékpénar kay 2SB-14

<Z( SB-15 |35S 490848/ 4242733 |Kar ak ay-serakuyusy 2SB-15

5 SB-16 35S 491951/ 4243130 [Yol ¢st ¢ adi kuyu 2SB-16 E

% SB-17 35S 49373 / 4242317 |S¢l ey man ¢etin Ha 2SB-17 §

I:_,I’J SB-18 35S 494000/ 4242350 [Tar i hi Sa-Pagami ecx 2sB18 | 3

B | SB19 35S 494650 / 4242675 |[Akp énar -kaynakkae 2SB-19
SB-20 35S 496371/ 4242063 | Dere suyu 8 2SB-20
SB-21 35S 497102 / 4236669 | Yol ioSst ¢ -ekmesi E 2SB-21
SB-22 35S 494865/ 4237468 [Haci Mahmut Yal - é g 2SB-22
SB-23 35S 492945/ 4236148 | G° d e n ¢ eadikdiyy ¢ 2SB-23
SB-24 35S 488430/ 4236455 |[Yol -pafara keklin 2SB-24
SB-25 35S 491714/ 4231918 | SeferihisslBey | er K°y ¢ 3 2SB-25
SB-26 35S 493736/ 4231462 |Bey |l er keyawdisonda 2SB-26
SB-27 35S 489790 / 4230448 | Baraj suyu 2SB-27
2SB-36 | 35S 498730 / 4236523 | Kaynak 2SB-36
2SB-37 | 35S 493941/ 4242175 | KaptajKaynak 2SB-37
2SB-38 | 35S 498864 / 4227140 |[Must afa Kemal Kup 2SB-38
2SB-39 | 35S 493140/ 4226759 |Must afa Arpanlar 2SB-39
2SB40 | 35S 492647 /| 4229183 | Yo | kenaré - ekmes 2SB-40




Tablo3.3Sef er i

hi savnod&aneRkl éman S
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SEFERKHKSAR

SB-28 |35S 498740 / 4227234 | Akan dere suyu 2SB-28
SB-29 (35S 497469 /| 4226713 |s o n d a jspil@drderkgeliyor 2SB-29
SB-30 (35S 499297 / 4227014 |Kuyucak K°y ¢ muht N 2SB-30 Q
SB-31 (35S 497283 / 4226354 |Mahmut Yakar hayi 8 2SB-31 '8
SB-32 |35S 495817 / 4215032 |, r k me z man d&dsonkuyu| N |2SB-32 P
SB33 |35S 496154 / 4215345 |[¥zder e man dkesonkugu| 3 [25B33 | 3
SB-34 |35S 495470 / 4214858 |¥z der e ma n d-lkeson kugpu 2SB-34
SB-35 (35S 495063 / 4215040 | Kuyu 2SB-35
2SB-41 (35S 491305 / 4215081 |Doj anrkbaepyl éca kayn 2SB-41
2SB42 35S 491305 / 4215081 |Doj anbey kapl éca 2SB-42 o
2SB-43 (35S 492176 / 4219686 |Cumal € kapl éca 2SB-43 %‘
2SB44 35S 492813 / 421999 |Kar ako- kapl éca 2SB-44 N
2SB-45 Keson kuyu 2SB-45 3
2SB46 (35S 493996 / 4216025 | kuyu 2SB-46
KC-35 |35S 491305/ 4215081 [Doj anbey Ilécalar'\),\J

KC-36 |35S 492176 / 4219686 [Cumal & |1 | écasé § §

KC-37 |35S 492813 / 4215999 [Kar ako- Kapl écal a ’

KC-38 [35S 505327 / 4210512 | Kuyu

KC-39 |35S 505327 / 4210612 | Kuyu

KC-40 |35S 505437 / 4210640 | Kuyu

KC-41 |35S 504963 / 4211159 | Kuyu

KC-42 |35S 504858 / 4211558 | Kuyu

KC-43 [35S 503923 / 421195 |Kuyu 8

KC-44 |35S 503363 / 4212565 | Kuyu E

KC-45 [35S 503342 / 4212803 |Kuyu S

KC-46 |35S 502967 / 4212332 ([ Kuyu

KC-47 |35S 502855 / 4212399 | Kuyu

KC-48 |35S 502578 / 4212474 ([ Kuyu

KC-49 |35S 502224 / 4212310 [ Kuyu

KC-50 |35S 502218 / 4212271 | Kuyu

T-1 35S 492265 / 4218023 [Kar ako- Kapl écas 8

T-2 35S 492265 / 4217923 [Kar ako- Kapl écasé

T-3 35S 490287 /| 4212439 [kansa Camping Kuy

T-4 35S 490238 / 4212389 [kansa Camping Kuy

T-5 35S 493348 /| 4214870 | Tire-Akevleri kuyusu -

T-6 35S 493290 / 4214880 (G¢z el kaya sitesi §

T-7 35S 495026 / 4215355 (| r kmez mandal i na N

T-8 35S 496234 / 4215070 [ r kmez i -i ot o yé &

T-9 35S 496481 / 4214954 (| r kmez i - i

T-10 35S 496468 / 4214795 || r kmez i - i

T-11 35S 497457 | 4214781 | Erdem Tur Tatil sitesi kuyusu

T12-13 [35S 493679 /| 4214206 |DE| k-sangaje
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kekBBaB-ovaéda bir serada yapélan °rnekleme ve su

MTA ve ekKoztreirrmaldl A. k. i kbirlijiyle Seferi
-ok sayeéeda halen kullanél makta ofakah es Kk
bu alanlar Kzmir Jeotermal A.k.dédnin ruhs
°rnekl emey glapl®d minn Qa, °rnekeleme de dahi
yapél maséna ilgili «kirket taraféndan dest

kekdbDoB3anbey sécak su kaynajénén -ékék noktaseée.
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kekbKaBakd€chdmprenda ufak bir ter mal havuz.

kekbSeBeri hisarb6da 20096da a-él mék bir séecak su ki

¥rneklemeler kurak ve yajéklé d°nem ol a
°rnekl emeler sonucundacd ab gella ¢ddepadatizd an ge
sonu-laré ve hidrojeokimyasal yor uml amal
-%2z¢nmgK madde mi ktar é (TDS) Ve sul ar

hidrojeokimya b°l ¢im¢gnde ayrént él é ol ar ak
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kekirbeBi.° mer sécak su sahaséndaki eski bir ter mal

Kletkenliknb(cB€e dgpatar én nm@/ha&ihsinden sonu-

ver il mi ktir. ¢oju hidrojeokiymyndsad@nddijidgr
ekdejer aj@rekik utkbgaeeéelkeaéjyomdanm émayeéany
ayré litredeki exkdejer aj ér |lYerknlaaaladgdav e vy ¢
kullanélan Piper, Schoeller gibi grafikI:¢
¢al €k ma alanéendaki blirnekdpuwmel ejun s djyk
yapél mexkt ér . Bal -ovadédda ve Seferihisaréoéd
al énmaseéna izin veril medi jDiof caentb esyé ¢ aCku nsau
Kar ako- kapl écalaréndan ©°r ek easlkéinajbe d tme

kuyulara ait verileris&d k s oy ve didjeer .al(E@MmEX) €r .

3.3 Kaya-larén Hidrojeolojik ¥zellikleri

¢al ék ma alanéndaki jeol ojik birimlere

a | ma k Banthré Menderes Masifi metambr k | e r FAnkar& zomuna ai

Bornova Kar makéj e, Neojenenaidsltgwwyrotnul | at
Menderes Masifi met a mo r- foikk | fearzil a- ayl,¢ezxlnmeak
yalnezca -alékma alanénén g¢neydojusunda

temel Kkayasnaké&. adMaeitkamaor fi k birim rekristal
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Mesozoyi k vyaxkl é& s | eewyd,lgeridredni J o | uykonjauknt ardeétr
nedeniyle neredeyse tsanan&k mdwek igmke k i2fns9 25 D,
100 metrear asédeajdiaken kaléenléeja sahip metamor
yojun -atl ak Ve ker ékl ar nedeniyl e - ok
belirtmiktir. En fazl a 100 metre kal enl
ge-ir i mlkial &Htnankedg @aterli veri bulunmayame t amor f i k|l er i n

-ok fazla °nemli dejildir. Jeoter mal si s
edi |l mi ktir.

KzrAnmkar a zonuna ait Bor nova Kar mak éj é
ol ukmukt ur . Dol ay &ség yeldan € B o rhn adw aoij ré&@drkonja i k
dej i kkene Dbkaujnmtéadkeer,. sHilltitkak é ve Keyl |l er
sleytler, rekristalize kire-taxklar-é ve n

diyabaz, radyolarit ve serpantinit gibi ofiyjok melan] malzemelerile riyolit ve
granodiyorit gi bi magmat ik birimlerden
bloklaré 20 km l&cydogankehlhDBgektedir

FiliKk birimini ol ukturan metakumtaxkl ar
Kdikde yeralver did@dthan karot ©°rneklerinde
bu birimin y¢ksek derece sékékma etkisi
ol madej éne tespit etmi klerdir. Ayr éca

g° zI| e mide mi k|

Filik Dbirimi i -indeki dijer bir birim
Kekilde konumlanmékt ér . Yél mazer (1989) 6:
kal mék ve -0k sayeda keéreék ve -atlak i-

dg r ul t u at eml e fay zonunun derin ] eot e
belirtmiktir. Fay zonlaréna yakeéen késéml

-atlaklée ve akeéré derecede hidroter mal a l

Ayr éca Yélmazer (1982 ¢s érrPhylaiml gr kR o/di Yykc

-atlaklé olduklaréne da tespit et-mi kKt ir
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g¢neydoju kesiminde serpantinitler yer a
nedeni vyl e ge-irimsizdggneeyrdo | Rasndlarl@aé sk yp,
aynée b°lgede diyabazlar yeral maktadeéer. Y
ol aseéel ekl @©rgemeg hdksektei rEfem-ukuru -evresi.a

yojun alterasyona ujramalaré nedeniyle g¢

il rkmez formasyonu ve Yenik°y formasyonu

yakl é tortull are ol uktururlar. I r k me z

kongl omer a, kumt akl ar é Ve -amur takl ar én
I r 'k mez f or mas yeoyemanluénr . ¢ zAe-rékndr enk | i ma r n
kire-taklaré ve yer yer ince taneba K umt
S°zh2008 r Miyosen tortullar I -indeki k umt
etkiler sonucunda da kkincg® zdndk k1l er i gel i kmi ktir. Bu
ilksel hemdei ki nci | g°zenekl er gel i kmi kK dur umd
¢talékma alanénda Bal-ova ve Sefealiéri.sar

Al ¢vyonun yapeéseée gereé¢m -okit-leikilbadyl abridre

Bal-ova tarafénda Agamemnon f arnykéanldéannl ésjaéh
artar. Sedleg\vya rsuam rispeien dahd @&gedir. Her iki sahil
kesiminde al ¢vyonel akifrermevdet tbwrl. nBalt

al ¢vyonun bazé kesimlerinde sojuk sulara

Ayné kKkekilde Sakefiehisnae akigdegomnel suyu g

Al ¢vyon ad#&idlirk nilhet k enhmekiark@é wldag & snan én
alanenda pompaj deneyi yapeéelabil ecek uy
Seferihisar al ¢vyonunda semt sakinlerine
pompaj;j deneyi yapél abi | ec eHidrolik ylegkenhk b i r

kit sayeséené belirl emek a ma birgognipa kuyusyvé | me K
bir g°®zlem kuyusu kullanélarak pompa,j d
mesefa 41,21 médir. Pompaj Kkuyusunun - ap
deneyinin  yorumlanma é nd a kull anél an y°ntemler

kull anél amameéext éer . Bal - ova ad-¢ée&lpomgae | aki
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kuyul ar énda k uglel lainkét BoubokiStmeg eé t s 0 v a ejri
y°nt emi Kk uArakide eléelediénetr €éd er in bu y°nteme uy

anl ateél méxkt ér . Pompaj deneyinde kkeklillanel
38de verildifji gibidir.
------ >Q

Yeralti su seviyesi

e S e Sy S
P
Akifer

d=100m

Gegirimsiz katman

kekBAr&8zide elde edilen verilerin g°sterimi.

Kuyul ar ar as é& eémeaspaef ek umiglo akeugyleua reydalde e d i | i r .

i 06 06 @0ENd AT & P
i Q06 woean B plo T8

o X

Ek 16de bu dejege 20 ogladke@&jhu diejiem budrde]
y-w grafijdegkEgmi €jrivsenin i1k késmé ile
edilir. EJ r i -akékt ér él masée s dablo Bdmredag®eledel, €
- ek makkteakd @dr 3(. 2

Tablo3.4r/rew=20veb’*=0 el & ar Kk é | &-bv ge hé n j(Kiusamanveé Ridded 970).

1/un 0 1/ 0

1,0 0,0071 50,0 2,6179
2,0 0,0408 100,0 3,8867
5,0 0,2205 1000,0 4,7150
10,0 0,5486 10000,0 | 4,7152
20,0 1,1791 100000,0( 4,7152
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kekBTabl@83.B e g°re ollug-wt graf mpk.

Pompak uyusu derinlijinin akifer kal énl éj e
akifer kaleéenl éjéna oranée ise akaj] édaki gi
@ N £ anNoaswoam 2 a Ma i

00O QUM o g p T Gr v

® Qo o O OoRBI R di['ili)é( -
w0 QN o 3 p TUd ¢

EK 206de lleu edche jyeariign Ode @gm Odiol duju i-in
dejere kargé&lgagkafgglien ilz/idir v-ea kueykgaunn eq r
kabul edilir. Tablo 3.%¢ g°r e bu dejer 0,1 - ék+ogktadeér
grafij i nkelkaikht a3.eler (

Tablo3.5b,/b=0,1p/b=0,1veb’®>~= 0 el & ar Kk él élw gehénj L/ uBblosu (Kruse
1970).

1/us w 1/ug w 1/us w
0,001 0,3196 0,5 0,326 200 1,1498
0,002 0,3196 1 0,3325 500 1,3326
0,005 0,3196 2 0,3452 1000 1,4309
0,01 0,3197 5 0,382 2000 15129
0,02 0,3198 10 0,4392 5000 16114
0,05 0,3202 20 0,5398 10000 1,6829
0,1 0,3209 50 0,7569

0,2 0,3222 100 0,9612
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100
10
1 =

= ——B=0,1
01
0,01
0,001

1 10 100 1000 10000 100000
1/uB

kekldTabbb3.dye g°re ol uwtagraflinfjuik. 1/ uB

Pompa|j kuyusuna 41, 21 m wuzakl éktaki g
(Tablo3.§ kul ldagwedrer@an (t) lgekif )] 3. 21 zilir
Tablo3.6Arazideg 2lemkuyusund@ | - ¢ | err adnamns mej erl er i .

t (dak) P ( tdak)] o ( t (dak) P (

0 2,7 10,5 2,7 30 2,705
0,5 2,7 11 2,7 35 2,705
1 2,7 11,5 2,7 40 2,705
15 2,7 12 2,7 45 2,705
2 2,7 12,5 2,7 50 2,705
25 2,7 13 2,7 55 2,705
3 2,7 13,5 2,7 60 2,705
35 2,7 14 2,7 65 2,705
4 2,7 14,5 2,7 70 2,705
45 2,7 15 2,7 75 2,705
5 2,7 15,5 2,705 80 2,71
55 2,7 16 2,705 85 2,71
6 2,7 16,5 2,705 90 2,71
6,5 2,7 17 2,705 95 2,71
7 2,7 17,5 2,705 100 2,71
75 2,7 18 2,705 120 2,725
8 2,7 18,5 2,705 140 2,74
85 2,7 19 2,705 160 2,755
9 2,7 19,5 2,705 180 2,775
9,5 2,7 20 2,705 200 2,785
10 2,7 25 2,705 216 2,795
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100

10

€6 S SOGINNNININEEED & S50 $0000

s (m)

0,1

0,01

0,001
1 10 100 1000 10000 100000

t (dak)

kek ll1Tabb3.de g°re olukbDuzmawmamuktd¢,gegmf(i]i.

Klasi k ejri -akéktéer ma3yeliu®aklierei] rk ulelr
-akeéekteéerler ve d¢egkKepr eJO000s,i nw=l,i |6km 1k, e33me
olarak bulunur. Pompaj kuyusundp o mp a - é k e Kk @ebsiadrazide s uy un

Q=2,32m/ dak ol ar a lkiférihtragsimsm¢switteesi akaf édaki [

. 2B Z37TQHQ N 5
(0]15%} TTYCIL Y OB 0 ®érQmsQ

Aki fer kal é00im&ibél edderek (&drpem2004), hidrolik iletkenlik
kat sayéseé,

~

B N TG 1 TSRO (3.1)
—— = 0 pmna@ U 380arQa0
olarak bulunur .seDepol ama katsayeéeseée

4R & 28Y
4818 0 @ HQ ¢ 02 1B®

ol ar ak bul3aOnveBll i keki l-akéekt ér él an d¢é¢Keém

0 0 1 v 1% a0t
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kull anégFdlOadlo, 1 wae1l, t = 4 pldrak eldek edilir. ®enipgj 5 m
kuyusundaki motorun debisi Q=2,3%/dak ve b/ b=0, 08 dejtea |%nde za

elde ediamsmits sivite akajéeédaki gibi elde

15a 2 2°196 9 Y 1% 3@8%TQ 080
4 "giD 8
Akifer kaleénleéejé yaklakeéek 1BWOim lkiakb u(l 3 .el

konuldujund a,

pv odp
Q50

g a
O P o 1K8L 0°P—

x 4 s \
QC()TQZFSCIL o*ar ¢

Depolama katsayésé akajedaki gibi el de

. 4R & 28Y

1— — . Y Th 2
0 0 4815 3 827Q (O3 1Bd Q 820

Bal -ovadda al ¢vyonda y ap € lidelk ilefkenlikp a de
katsayéseé, geni K - a p Boaltonstielisavd @976) d J- ri in k u
- ak ekt érylea3xig¥mrdakdlei5x1dm/ d ak arasénda elde e

3.4 Jeotermal Sistem ¥geleri

3.4.1 Temel Kaya

¢al ek ma alanée li-sinde&minjeogmr hkaaya- 1| ar
°czell i klerinden vyukjaoteardlasistamn tenelin Menderes d i | i
Masi fi metamor fi k IMasifi yojoulnuktmet manlotr & d & ma
neredeyse ge-irimsiz bir nyianp ét esmuenlma,k t a d

alanénén g¢ney kesiminde MTA tarafeéendan
g° ryea k | 800 aretrederinliklerdebak | amakt adér . Seferihi
jeofizi k- arakt érmacél arén - aliaxmanadaa én
ol duju d¢ke bDeg & me k t189di9d)i.] etra.l,ek ma al,anénén
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Bal-ovadda ise 2009 yeéeléna kadar y°redeki
MTA taraféndan yapélan en derin sondaj €
metamor f i k t emel i kesememi kKt ir. Bazé aracxkt

civarénda olabilecejini d¢gkegnmektedir (¥

3.4.2 Hazne Kaya

¢tal ékma alanéndaki kaya-|larén hidrojeol
b°l ¢mde, j mbhehmaheskayaséné olukturan K
birimini ol ukturan yer yer hafif me t a mc

ardalanmal hlriék ga°-zeéesnéenkd a n G° z eliikiek z akifee f t € r .
olukturabil ecek k &ichaer fy{lkxel dbejri lWawka

serpantinitler i s e brexkik yapeé sunmal a
ge-irimsizdirler. ¢tok fazla y¢zlek ver me
i se yine ge-irinsektedir ol dukl aré kabul edil

Bunun yamnaemxdai,- hdiindeeb ub ok n kire-takl ar ér
evreler sonucunda - ok fazl a k ér ek Ve -
anl améena gel mektedir. Yine ayné «kekilde
veren Miyosen ktuonnttaulllaarréé ge--iinrdienkliiiatdd adl | i
sistemler:i sayesinde ikincil g zenekl eri
anl améneé takémaktadeéer. Yél mazer (1989) ¢

kesimlerindeyea | an s pi leirtelbard meke °zwelil-i Jjine sahip

Kzmir filiki cyelerine genel olarak ba
raj men esasénda --iatelradk | s i sytog min, kbéirréikmi n
kaya yapméxkt ér . Meirp ewednda dalk ised i Ilg° g ne ke k

jeotermal sistemin hazne kayaseéné ol ukt uil

¢al ék ma alanénda ayr éca kuzey Ve géne
mevcuttur. Seracéel ekl a yo]j suamasuydalbnie ki | de
b¢yeéek loalammakt ader .
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3.4.3 ¥rt¢ Kaya

Mevcut jeoter mal sistemin seécakl|l éj éné
-al ékma alanénda tam ol arak tanémlanamam
sunan tek bir birim olmamasédéeek Odétmbé&l &
birlikte ki mi yer de de &lagomllardémnrd a Bael o toevr
gereijstemin olzeeuji u kd pra Safgrihisarchorstecivariarn d a

i se sistemi meslgméduradareaa jelkadk & ra d\ea .

Ge - MnBloisyosen yaklé Yeni k®y formasyonu
ardalanmal ar éné i -ermektedir. Bu for mas
Vengosh ve doyjeerdg®emrae ¢s0&R) kaynakl ar ge |
dokanaj éna yalén ak ens k inla e &alrtal biggnu Bonnavd k a n o
Karmakéjé ¢zerindge-igetrmhi mdiz,veggaynar €«
300m kal énl éektaki birim, andezit, riyol:
vol kani k!l er i) kbger-iimliemsiarkd ¢oarpEd2004kf i | i

3.4.4 | sé Kaynaj é

Jeotermal sistemlerin bir di]j enrtalamans ur u

3AC/ 100 m gibi bir jeoter mal gradyanla ar

czerinde ardatlexl ag® sitea dji got esr ma l sahalar
Anadol uddaki jeoter mal sistemlerin ésé |
Kkonusu 093 °mai x (200D)6r.e gParteé Anadol uodresk i gen
s¢resince Meindenqgilcsserhans Akpoive diJd@06) 6ya g°
genl ek me o kabuki iincelmglree y ol Ko-mekkt €1 990) I S
incelmeler ile birliktej e ot er mal si st e mi olukturan ©°ge

savunmukt ug® riggdeatermaligjaedry a n nagrnmaéEani & ma me K

késeémlygrzeryen dadha] walkw anmakt ad érMa(j Giaenséen, 1
yé¢zeye daha yak &A1 g eedoatseer nmael d egriaydiyea n y ¢ K ¢
Yakémrvrede her hangi bir k a neén savenan o | ma

arakteéer macél arbudag®° mgegutgkwrki ki ol asél ék
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edil melidir. |l sé kaynajéna dair hala kes

kabuk incejemesenmabapgtadyaneéer Kor-rtallas d 9€n

Dijer bir yandan sistemdeki hazne kaya
gerekmektedir. B°ylece kaya-1|ar der i nl e
iletebilirler. Kaya-1lar én és é kapasitelerine |
dejinil mixktir.

3.4.5 Beslenme

¢al ekma al ané kaps akmeeknidla k8 u db@eGsoheeknt mer . a |k
czers pdek !l i / deelers i kmsred der el er, havza sén
g°sterBPfimpeyer d¢ken y@B édbaruktablwe ab KD |
I kiye b Ihant¢trén Boat éséna de¢egken yajéxklar E

ya] éklar ise Seferihisar akiferlerini be:

Bal-ova akiferler50i0n meeslee nknoetslianrién c4i0Ov
arakteérmacél ar taraf énd.a2n0Oble lvier | M&)mmaz & rr
Bu y¢ksekl i kteki sular kuvvetli bir baseé

yandan jeofizik - al ék,Ba0D Agamemmgo?l r ef a(yEantéma d

-inde bulunduju basamakl| éz &yey dyamjpréed au £a |

deni ze ge-ik yapmaktadeér. Buna rajmen Ba
suyu katkeéseée ol mamasé, hem jeoter mal he
beslendijini ortaya -ékarmaktader.

3.5 ¢al ékma Al anéenémMddeldr ojeol oji k Kavral

Kavramsal modek e k i 16 d 4 kA& Akesi t hatteée ¢zerinde

Kuzeydojubda Bal-ova |jeoter mal alaneéeneé
alanéné i-ermektedir. Hatteéen uzlunbulf gmya
3640 dayr ént €l &€ bir kekilde a-éeéklanméxkt ér.
Kavr amsal mo d e | i-inde yeralan jeoter ma

ayrent el é& bir Be Kk kladhe a ma & le | eno whie knten ro. | u K t
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ate ndiaj edd bir i ml ere or anl aorfides yeea | 28z . g eB-ail r-ior

jeoter mal alaneénda Ve civar énda a- el ai
kesememi Kt ir. En derin kuyu 1100 metredi
Seferihisar jeoter mal alanénda metamor fi
¢aléexkxma alanénén ortaseéendaki horstta te

1500 m civarénda olduju d¢gkegnegl mektedir

Te mel kayanén ¢zerinde Kzmir filikinin
Fili ki ol utketkurlaak & yeel gt zenekl i k a- ésénda
birimdeki -yat]jlummk k<£irstke mi I ki ncil g zeni

sajl amexkt ér .

Jeoter mal sistemde dojrudan °rt¢ kayay
jeoter mal al aneénjdean € Bo rynégpzveay d ke a ramatkeer e ol
Seferihisar jeoter mal alanénda ise Miyos
ol ukturduju t ahmin edi |l mektedir. Kk i j e

beslenmenin ger-ekl exkti]i¢zdarilmiyres@a- ak e
dekenegl mektedir.

Akém modelinde sénéer kokullaré belirlen
su ye¢kleri kullanélarak sabit yé¢k seéneér

kull anél mext eér . |l sé ek érkm umad alyigrud e nime
alanénda yeéelléek ortaCaanaduwdjeniiz- isruydie siéx a
sabts énér kokulu wuygulanméxter . Kavramsal

sécakl éfCe kal aanéB8B méktadstuey Fakagte g s cnhak yle
sabit séneér k ok uldiejyieerigianger 3k.otkiupl u( Cuayugcuhl ya)
Anadolu i-in yapeéelan jeofizik -alceEmmal ar ¢
derinlikC ielidre 250 | mi ktimrt alkanr ameaal € mod

sabit sécakl ek s kneekri Dk odk.u21du uygul anmexkt éi
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Olukturulan hidrojeblgemikn kjaevad laomsiad i mo e

dikkate alénarak olukturul muktur . Jeoter
kaynajé gibi °gelerden ©°nceki bl ¢mlerde
kesi mi ndek.i metamor fiknetlt emel -k Seafthar idkeir
aldejée -alékma alanénda a-él mék sondajl a
beslenmenin daha g¢-1¢ olduju Bal-ova | e

katkesé da s°z konusu dedaiise detamorfik$eenéler i hi
yézeye -0k daha yakeéen, konveksiyon akeéerl
Bal-ovadya oranla sahil kesi mini séneéerl a
ol mal aré ve dojrultu atéleémleée feotgrmalr én i

akifere hem de al ¢vyonel akifere olan dei

Aksoy (2001)6e g°re jeoter mal gradyan i

filik birimindeki ker ek, -atl ak vV e fay
ol uktuurhdawzjne kaya i-inde depolanmaktader.
1500 mder i nkiiJjsntlar deéer . Yazara gPr-erbgnad asl
dol ak é@éménén hezl é ve seéj oldujunu g°ste
y ¢ksek - € kammaésné éevseé n e k yeralteée suyu k°k
buradak.i sularén hézlée ve séj dTo¢l na kbeunl| é
veriler birlikte el e al énd ékjeéknidl @ d 8o.11u3k t
s unul mtuidrajeokimyasal kavramsal rdoe | I se hidrojeokim

irdelenmi kKt ir.

Butezk apsaménda byeéemgaelsekeshlkeywsekti éeti mi ve
(termohalin model |l eme) model i ol uktur mak
ol ukt ur mak i -1 n ° mreckaviamdall b&r mgdel @drekmektédir. kK e s |

Sayeéesal model de k kdsitleamve kaarrarasétl madeglimz evreirrid e r

yapélandeéereéelacajeée i-in kavramsal model in

Seferihisar j eoter mal akiferi yoj un C
do!l ankdearmé ol @fSméktathi sar tatl é su akiferi.:

kéyé kesimlerde -ok yojun miktar@mamg®zIle
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ve CI=8073mglLdejerl erine kadar yée¢ksel digJi g°
akiferindekuay €llanreka sieljet ke nl iakyon @daliz¢ ml er |
sonu-|laréna bakeldéejénda Seferihisar al ¢
s°z konustakietj i Bditova al &3 B,o0/nedlveddaki fer

°rnekl erinden anlakendegjee | gri ba keryiéz a s\

bahsede b i | i r . Ancak derin jeoter mal kuyular
dej il dir. Derin jeoter mal kKuyutlda00Oaenn bes|
kotlu tepelerden ger-ekl epnmakkedya®n di & vr e
sadece al ¢ vyonel akiferlerde ger -ekl eken

yerlextirilmiktir ve Bal-ova jeoter mal si

3.6 Hidrojeokimya

¢tal ékma alanéna ait h i dersoijneeo | Y% n &l %z etld
100 adetyenisu® rjnieur ak ve&° yamk«rlde ayr é b°l|l gede
°rnekl eme -alékmasé yapél mekter. Bal - ova
aki feri-Se Barl i- mivaar ar as énd akotermblalanda&kin me a

sécak sular ayré gAwmédaa, adolegasae |- a% lekel t

sul ar e birbiri il e karkeéelakt érabil mek,
koyabil mek Il -in hem sécak sul alr@drameé kheém .
¥rnekl er, hem kurak hem de vyajékleée d°ne

mevsimler dejikimlerin g°®zlenmesi ama-1| al



KD

875 m —

Balgova Jeotermal Alani
500 —

Balgova

1 km

ACIKLAMALAR

Kuvaterner §

NeojBn- Volkanitler

Deniz suyu

girigimi

kekil3Bal .-icSed eri hi sar jeoter mal

\\\\\\\\

Seferihisar Jeotermal Alani

GB

— 875 m

— 500

Al
I Izmir-Ankara U Pal K Menderes
Neojen 4 Tortullar U Kretase| aleozoyi n
9 Tortulla Paleosen - zonu kayalari Mesozoylk metamorfikleri
Tath su Termal su
—:‘
dolagimi dolagimi 0 5 km

a | vaen | Gj@mneale XCabr2608iggdksoylh0 @ 28 d6d e Gdef i ktirilerek

LE

C



38

Bu -alékmalar kapsaménda yerinde sécak|l
polietilen kaplarda depolanmasé gidi st a
I -in °rnekler saf nitrik asit i1 e pH=2
Bikarbonat alkalinitesi de arazide titra
d°nemde al énan ilk grup °rnek maj°r kat
ACME (Kanada) | aboratuvarl ar éna g°nder il
| aboratuvarlar éenda | CP -MQ)X | geSpekl e otmert
Ya] ékl & d°nemde al énan ikinci grup °rnek
Frei iniver siteesriil MBetlirn) BrueradandAl ev
Spektrometresi, Grafit Ferén Atomik Ab s
Spektrometresi ve fotometrik y°ntemler ki
Ki myasal a na lainz |°rrn eik-l ierroiopeo pylaéankémasl @ara ei z
ayréca su °rnekleri toplanméxt ér. Bu °r n
yapél masé i-in Potsdam (Berlin)ddeki Al f

Bu b°l ¢mde hidrojeokimyasalmasa&ln@&k maslualra

k°kenlerinin, fasiyes tiplerinin ve iyon
i ndi si dejerlerinin belirlenmesini, K i
hesapl anmaséné, toplam sertlik, Na&opl am

adss psiyon oranénén hesaplamal aréné kapsarl

jeokimyaséyla ilgildi ayrénteéele -al ékmal ai

361 Y°nt eml er

¢al @k ma al anéndaki sécak sular én vV e
Szelli klerini,rikmil,i tledreedkd éam, ork& kleaarl &n é \Y;
belirleyebilmek i-in su °rneklemeler:i y a

gender il mi ktir. Sécak | ék pkapdohat allalinitesidet k e n | |
yine arazi dme kKyteirri.nde ©° 1 - ¢ |

Laboratuvardan gelen kimyasal anali z S
°l -¢len katyon ve anyo% 5midltrraaecktedithasatéenn h a |

mi ktaré akaj] édak.i form¢gll e hesaplaneér (St
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P Q " (O 1 B SO (3.2)

Sularén sert | #PweIMgTbii lie-keirkdiekrlienrdie nCa& ay nak
tipte sert! iBunlas@® zi ¢k In@ e etid s eGet-liicka?wer t | i k
Mg'? bikarbornatlardan meydana gedktedirSu kaynat élzgedfg@mda Ca
-°keélir ve yeyligrddeeset i Fi k Ka@d?ae Bg2suenr t | i k
yanénda @&iw@etrkitnuziljair Sumak emdsendsdz kd er ti
Kopi | iz sertliji, Al man sert !l ifji veya t
y°ntemlerle ifade et mekCdmyerMgZnggml arT®@mpar

(mek/Lci nsinden) toplaménén 5 kateée kadar é o

YE N AW AEND T 0D 0 0D e 3.3)
Toplam ¢°z¢,nm¢k Madde (TDS) mi kt ar é, S
mg/Lci nsi nden tyakl lmenseskp lkaamh@éarmkwci , 1986) .
YO™NM T e 00 0™ Q 0w U 0 YO 00 Ui (3.4)
Sulr én fasiyes tiplerinin isimlendiril me

g°re yapeéel maktadér (Cani k, 1998 ve Gemic
mek/Lci nsinden dejerlerinden % 200vyi akanl

I si ml endrier Menycee ,gkBantryao mlnayronl ar yazeéel ér .

Ar azi -al ékmalaré sérasénda yapeéelacak
dojurabil mektedir. Bu nedenl e arazide
bahsedi |l mik ol an parametrel erairn ©°°zle-n¢l nel
ger -eklextirilmiktir.

Fi zi ksel parametrelerin Ol - ¢l deé] ¢ Ve a
deneylerde Kkullanélan <ci hazlder] i famgn| anél c
I -inde hatal é ol - ¢ml er yapabi dmakt endeirr .

°rnekl eme -alékmasé yapél madan °nce t¢gmo
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Kull anél an °r nek Kikeleri, °rnekl erl e
mal zemeden se-ilmik ve °rneklemeden ©°nce
-alkalaniméekveya d®&Kamha ©°nceden kull anél méx
ki myasénée dejiktirebilmektedir. Temiz \
kull anmak bu y¢zden °nemlidir.

¥rnekl eme yapél madan ©°nce °rneklIl g me n o
koor diméat tealpeoojrafi k kot un kaydstahdalt me s i
I kmilee tamaml anmékt eéer . Al énan °rnekl erin
yerl ektirdrdmelklItd mk e kniobket \8d rair lemir mtekr .daj el é

harital ar énén jdkayanéolalalaUTMzoe 856 datum plarak ED

1950 kull anél mext ér .

Arazide bir yandan °rnekleme vyapél érke

Il etkenl ik ( EC) Ve sécakl ék parametrele
Fizi ksel par amat ruezluenr isn¢ rdee Jkearleyraima mas € n c
en dojru kKkey bu tg¢r parametre °1 -¢mlerin
sécak sularda °rneklerin laboratuvar ort.
°rnek i-epkésmdebidse EDeg emmpmpyH eve sécakl éj
dejikecektir. Her °1]1 - ¢mden sonr a, kul |
temi zl enmi Ktir. Bu kKkekilde prob ¢zerinde

kal mas é& iekntgierl | e nm

Géeénegmegzde kat yon vieapahgon anakielreéeni ¢
| aborat uvantHaci ml-ii np o51il e tgim eyrP nKk ieystedli ear- é s &
gelmektedir. Ay r éc a arazi -al ekxmalar énda bikar |
genellikle 50mlhacmi nde °r nek vyedklrdri kgied enee&kn reaedd

her zaman 0.45mi k r o nf i-latprlee i | e S8y unr | naeskknédddak i k at
maddeler (AKM) °rnejin asitlenameki ©° B Behks éknidnay
etkilemektedir. Filtasyonileb unun °n¢ne. ge-i |l mektedir

¥rnekl| emelléepr iknatyyaopné ve anyon anali zi -

akamasé zaman al maktadeér. Bki zamembal di yon
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-%kelebilbeuwcreuy i Bchge |l | e mek adeéena, met al 3
rnek| e®2mlea c apkHsak eirik adit @kdenir. Anyon analizine gidecek

o

o

rnekler i-in ise sadece filtrasyon yete
kal mayacak Kekilde Ki ke (krapalabéritévgra s o] u

g°nderilene kadar saklanmaktadér.

Her ©°rnekstémda,akaamai ksel parametre °1[-
anal i zi yapél mexkt er . Titrasyon y°ntemiyl
manyeti k kar éeket ér eéecé, multimetre ve yi

akamada su °reekl @rli-rgilmemtl ¢dej Dejerinin
durumlarda HCI| skuul® rarpegfbiamridk 2 npee d¢kKer ¢lor
sonra da pH 4, 206ye d¢ker el ¢p her K dur
HCOs hesaplanmasénda kultl amiék anelx @ réagil.  Mir kntee
cinsinden hesapl anmas é, akaj] edaki for mg
Methods, 1992):

~

07 TV J N R R O - O SO (3.5)

Yukaréeéda anlatéldejeée gib%r nkeikkd a&rteo nnaotk t a

yapél mext ér . Fakat ©°rneklenen noktalareéen
pH6én titrasyonla 4,206ye d¢kelD@gvende ha

pH6én titrasyonla 8, 20 y@o0 glogkag larke stianndéem| haan

Anal i zde kull anél anEPdeae&dihlaemi s ®du -nlaérd
bl ¢m¢gnde ayreént él é& olarak veril miktir.
¢al ékma alanéendaki sular; Bal-ova sojuk

alanée (horse) sfcpuk sssthar ®lwmak ¢zere d°r
°rnekl ere ait baze fTaklo3k, 88ve390 av &riimymiskatli r
Sular én ki myasal anali z sonu-1lar éna g
hesapl andeéj énded! mietnaer lldrkd ey Nasek sul ar dak
ge- mektedir ( S1982h Ba tipdsuane d &wlods hat a or anl :
sonucunun yanl ék ol masénén aksine anal. z

de¢kenegl mektedir ve -al ddmanded mektPrrnek s ol
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362Yaj ekl é& d°nem °rnekl emel eri
362. 1. Seferihisar b°lgesi sécak ve soju

B u bel geye ait suTablc @@ denaér | miokntui-rl.a |
dejerlere g°re; sojuk sularén pH®8 6. 39
ile 7.50 araseéenda dleefaplananerkttaeldai ma. sBeac) aukkl éski
sécak sul@dE®. dejee BI0AICIi -46B0O0keSlLUtamrdnaées
sécak sularda deniz s7u4y20 0k ast&k/écsmndiami ©° 1
seviyelerdedirDe ni z s uyu ©9%IrlnGd iaiotl aammnaICG z sonucu
birlkte Tablo3.6de ver il miktir. Sojuk sular i-1ini
al énad ITrneji, al ¢vyonal akorfreeldleenr ianleé ng
yéksekt arda EC de-Ll8r i°meeen§ &hinp tsi0rm yTak én é

derinl i kI Dokuz Eyl ¢ ''niversitesi Ka mp
yakén ol masé ve derinlijinin fazla ol ma:
olajander .

Bl gedekk i s uslogruén, denize ve ter mal al a

katyonuNa'i ken di J er ™@bd UNrguénl ebradsek éha ol duj u bo |

anyonise Cb d ¢ r . K- kes tknmalreérkdéek si Wk etni,pide@a ze
yakl akt ek-a @l dahd sohree seiNG? ncar € i p i KekIlin
g°stermektedir. Bel-Gkdeki tspcakesal ap de
da i-ermektedir. Sadece Deli ¥mer jeoter

suyu katkesénd-MpHCD®é ayée su tipi Ca

Sularéen Piper d ikyeakgirladn@ nWaee k i | mexkt er. K
yakén b°lgelerddem4 40]589;ia,n Z,ul @) diKyCagr amda
karbonat ol mayan alkalinitesi % 5006den

kesimeden al énan -43;6B29, i3k, (XZ, 34) diyagr
b°l geye, karbonat sertlifji %5006den faz



Tablo3.7Yaj ékl @ d°nemde °rneklenen sulara ait fizikéakspabalmettriel medvivke-eajdm

¥rnel T ( pH EC (09 ca? Mg Na’ K* cr Soy? HCO; | T.Sertlik('F) TDS % e Su Tipi
SB-1 16,3 6,34 526 54 26,2 15,8 0,7 21 57 195,20 24,25 369,90 548 CaMg-HCO= SOy
SB-2 21 6,69 505 79 6,2 73 06 11 20 231,80 22,26 355,90 2,79 CaHCO;
SB-3 11,9 731 441 84 35 7,7 05 10 18 244,00 22,40 367,70 181 CaHCO;
SB-4 15,1 7,11 521 61 29,4 8,1 0,7 13 39 262,30 27,32 413,50 3,15 CaMg-HCOs
SB-5 15,4 73 332 41 13,1 6 04 10 15 164,70 15,62 250,20 152 CaMg-HCOs
SB-6 16,2 6.8 561 71 22 134 53 21 55 219,60 26,77 407,30 6.45 CaMg-HCOz SOy
SB-7 14,1 6,25 189 22 48 8,1 03 14 15 73,20 746 137,40 -1,44 CaMg-HCOs-Cl
SB-9 12,9 6,91 813 151 93 10,9 0,6 27 37 427,01 41,50 662,81 1,50 CaHCO;
SB-11 17,6 7,01 515 55 6,2 73 0,6 7 34 298,90 16,27 409,00 -23,60 CaHCO;
SB-12 17,3 7,02 596 34 95 10,2 0,6 19 25 286,70 12,39 38500 | -3242 CaMg-HCO;
SB-13 18,6 8,24 447 63 16,4 838 09 17 27 219,60 22,47 352,70 2,71 CaMg-HCO;
SB-14 21,8 71 398 45 3 26,7 9 22 16 183,00 12,46 304,70 -0,88 CaNaHCO;
SB-15 16,7 6,84 1430 168 26,4 45 6,1 147 122 366,01 52,78 880,51 -0,06 CaHCOs-CHSOy
SB-16 14,4 73 547 70 18,4 12,8 45 20 182 48,80 25,04 356,50 4,85 Ca-Mg-SOs
SB-17 12,5 7,85 712 66 12,4 18 0,7 22 67 317,21 21,57 503,31 | -17,03 CaHCO;
SB-18 15,6 7,37 620 88 11 18,1 10,5 26 56 329,41 26,48 539,01 -6,93 CaHCO;
SB-19 13,9 7,74 541 87 79 14,1 0,7 18 85 183,00 24,96 395,70 3,18 CaHCOs-SO,
SB-21 15,6 7,18 799 156 85 10,4 0,7 22 35 451,41 42,42 684,01 1,17 CaHCO;
SB-22 18 6,94 750 130 17,6 14,7 05 18 74 32941 39,68 584,21 711 CaHCOs-SO,
SB-23 15,5 78 488 41 12,6 27,1 21,3 28 45 122,00 15,41 297,00 12,66 | CaNaMg-HCOs-SO:-Cl
SB-24 15,3 6.8 400 49 15,2 14,2 0,6 25 29 170,80 18,48 303,80 2,62 CaMg-HCOs
SB-25 16,8 7,25 680 110 14,1 22,8 0,6 34 28 335,51 33,25 545,01 419 CaHCO;
SB-26 16,2 6,78 1027 143 51 19,3 12 34 110 512,41 56,66 870,91 2,33 CaMg-HCOs
SB-27 18,4 8,5 408 50 18,4 13,8 24 23 35 183,00 20,05 325,60 3,25 CaMg-HCO;
SB-28 23,7 7,93 803 84 49 27,7 2,6 42 72 366,01 41,12 643,31 4,47 CaMg-HCO;
SB-29 24 6,71 1204 103 88,5 43,8 6,5 45 73 646,61 62,11 1006,41 3,97 Mg-CaHCO;
SB-30 34,4 7,19 701 97 29 19,3 23 21 68 317,21 36,13 553,81 5,99 CaMg-HCO;
SB-31 19 6,93 982 134 44 29 0,7 42 55 500,21 51,54 804,91 4,79 CaMg-HCO;
SB-32 18,1 742 1120 175 1,89 50,5 7 109 133 41481 44,44 891,20 -5,76 CaHCOs-CFSOy
SB-33 20 717 1535 165 215 165 5,6 220 140 366,01 50,02 1083,11 6,80 CaNaCl-HCOs
SB-34 17,4 6,93 1379 244 24 51,5 33 103 310 378,21 70,76 1114,01 2,86 CaSOs-HCO;3
SB-35 20,2 6,87 1595 132 333 177 41 240 97 488,01 46,64 117141 1,01 Na-Ca HCO:-Cl

144
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Tablo3.7De v a mé11(dkntz suyudur).

¥rnefl T (U pH |EC (09 ca? Mg*? Na' K* cr SO* | HCO: | T.sertiik(F) | TPS % e Su Tipi
KC-1 175 | 687 1583 | 215982| 55,116 | 64,653 | 1556 157 | 204,00 | 389,19 76,57 108749 | 937 CaMg- HCO:-CI-SO
KC-2 227 | 749 1763 | 225541| 61,394 | 81317 | 2453 219 | 201,00 | 42213 81,54 121283 | 7,06 CaMg- HCQ:-CI-SO,
KC-3 18,7 7 4370 | 410,799| 152482 335343 | 3309 | 1095 | 306,00 | 29890 16524 | 260184 | 6,19 Ca-NaMg-Cl
KC-4 19,5 6.7 2260 | 279,998| 64,386 | 134949 | 567 300 | 327,00 | 45751 96,35 156951 | 524 | CaNaMg-CkHCQ:-SO
KC-5 188 | 7,04 1529 | 214,752| 51,973 | 57,729 | 152 203 | 132,00 | 43921 74,97 1100,18 | 563 CaMg- HCOx-Cl
KC-6 196 | 7,08 1769 | 244621| 53429 | 73,497 | 2375 255 | 189,00 | 347,71 83,02 116563 | 827 CaMg-CHHCQ:-SO
KC-7 169 | 698 2790 | 311,291| 100,208| 137,511 | 2,309 562 | 207,00 | 40261 11890 | 172293 | 541 CarMg-Na-CF HCOs
KC-8 238 | 7,06 1504 | 188463| 56,627 | 76,728 | 2,009 221 | 138,00 | 45751 70,32 114033 | 249 CaMg- HCOx-Cl
KC-9 19,5 7 2090 | 248,041| 54,114 | 142031 | 7,664 308 | 264,00 | 33551 84,15 135936 | 821 CaNaCl- HCO» SO
KC-10 | 228 | 691 1869 | 161935| 42,242 | 193,204| 11,86 | 321 | 192,00 | 34161 57,78 126397 | 4,15 Na-CaCl- HCOr SOy
KC-11 20 8,16 54300 | 446,735| 1428,32| 12490,8 | 407,562 | 17755 | 390600 | 19520 699,13 | 36629,57| 846 Na-Cl
KC-12 | 263 | 722 1273 77,995 | 37,345 | 235842 | 25855 | 221 | 168,00 | 51241 34,83 127845 | -0,68 Na-Ca HCOsCl
KC-13 | 245 | 713 1395 | 125072| 47,184 | 126,122 | 7,089 124 | 222,00 | 439,21 50,62 109067 | 152 | CaNaMg-HCQ-SQ-Cl
KC-14 | 253 | 7,15 1428 | 105226| 42,808 | 170,277 | 4,837 129 | 17400 | 530,71 43,87 115686 | 1,07 | NaCaMg-HCQ-CI-SQ
KC-15 23 74 1463 13849 | 42734 | 129,903 | 9,238 200 | 147,00 | 42091 52,14 108827 | 224 CaNaMg- HCO:-Cl
KC-16 | 215 | 735 1468 | 179454| 41,224 | 84,363 | 4911 214 | 126,00 | 366,01 61,74 101596 | 4,82 CaNaMg-CF HCOy
KC-17 27 7 1484 | 128219| 33,383 | 168,652| 11,6 119 | 207,00 | 51241 45,73 118026 | 2,17 Na-Ca HCOrSO;-Cl
KC-18 | 293 | 688 1289 98,175 | 24,477 | 149,874 | 16,628 | 109 | 16500 | 390,41 34,57 95356 | 355 Na-Ca HCOrSOi-Cl
KC-19 | 236 | 717 1484 | 152,404| 30,881 | 138,647 | 8317 133 | 210,00 | 35381 50,73 102705 | 814 CaNa HCO-SQi-Cl
KC-20 | 206 71 723 55,985 | 22,819 | 65794 | 4457 59 117,00 | 170,80 23,36 49586 | 514 | NaCaMg-HCQ:-SO-C
KC-21 | 203 7.3 903 112,492| 26,473 | 60,746 | 5678 70 117,00 | 34161 38,96 73399 | 277 CaNaMg- HCO-SOy
KC-22 | 183 | 726 1030 | 123981| 28475 | 75592 | 4969 69 135,00 | 35381 4265 79082 | 6,18 CaNa HCOr-SQy
KC-23 | 187 | 694 758 76,262 | 23,095 | 56,633 | 7,487 53 84,00 | 231,80 28,53 53228 | 856 | CaNaMg-HCO-SO-C
KC-24 | 214 | 716 1280 | 110,883| 23,083 | 150,195| 14,497 | 102 | 177,00 | 390,41 37,16 968,06 | 504 Na-Ca HCOrSOi-Cl
KC-25 | 259 | 7,29 1600 | 145638| 29,966 | 169,277 | 14,596 | 154 | 22500 | 378,221 48,67 111668 | 6,86 Na-Ca HCOrSOi-Cl
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Tablo3.7De v a mé .

¥rnel T (g pH [EC (0 (g2 Mg*2 Na+ K+ Cl- sa? | Hcos | T.setlik(F)| TDS %e Su Tipi
Kc-26 | 205 | 732 | 1727 | 164572 | 34034 | 17918 | 6962 | 183 | 26100 | 32941 5507 | 115817 | 855 CaNa HCOsSQ,-Cl
Kc-27 | 225 | 72 1122 | 111867 | 25474 | 115315| 2728 | 107 | 126,00 | 402,61 38,39 89099 | 2,10 CaNa HCOxCI-SO;
kc-28 | 263 | 712 | 1908 | 225046| 56,789 | 136276 | 10,9 279 | 21900 | 40261 7952 | 132062 | 749 | caNaMg-CHHCO-SQ
Kc-20 | 229 | 702 | 3350 | 354761 111,716 | 229719| 16,745 | 781 | 28200 | 32041 | 13448 | 210535| 569 CaNaMg-Cl
KC-30 | 224 | 73 1495 | 19826 | 39,053 | 92502 | 4505 | 211 | 17400 | 33551 6554 | 105492 | 674 CaNaCl- HCO-SO;
kc-3L | 207 | 675 814 64,453 | 30,777 | 63328 | 2512 | 66 13500 | 237,90 28,74 59997 | -002 | CaNaMg-HCO-SO-Cl
Kc-32 | 173 | 668 | 1653 | 144875| 83339 | 105739 | 3902 | 217 | 32400 | 14640 7044 | 102526 | 10,34 CaMg-Na-SO:Cl
Kc-33 | 165 | 664 | 2310 | 189.879| 100,083| 18565 | 8573 | 366 | 381,00 | 256,20 8856 148739 | 733 CaMgNa-CHSQ,
KC-34 | 20 65 3270 | 221407 | 119,664 | 327,820 | 3258 | 672 | 42300 | 25620 | 10448 | 202336 | 488 Na-CaMg-CFSQ;
KC-35 | 646 | 652 | 9580 | 275959| 75649 | 220574 | 193663 | 3271 | 348,00 | 616,11 99,98 | 707612 | 648 Na-Cl
KC-36 | 664 | 582 | 28500 | 756,185| 69,811 | 672461 | 96583 | 12388 | 210,00 | 362,96 | 21740 | 21477,39| 013 Na-Cl
KC-37 | 528 | 646 | 7420 | 214668| 47,322 | 16517 | 136886 | 2485 | 282,00 | 65881 73,03 | 547638 | 181 Na-Cl
KC-38 | 142 | 716 | 1985 | 179555| 34,385 | 209417 | 6586 | 396 | 123,00 | 41481 5895 | 136375| 129 Na-CaCl- HCO
KC-39 | 217 | 687 | 4310 | 354866| 97,004 | 750,817 | 9612 | 1418 | 282,00 | 44897 | 12845 | 337027 | 513 Na-CaCl
KC-40 | 193 | 69 1812 | 220513 | 40809 | 22443 | 7058 | 418 | 150,00 | 480,69 71,81 | 154150 | 321 CaNaCl- HCO;
KC-41 | 187 | 692 | 2460 | 24106 | 59078 | 232662 | 1352 | 458 | 18300 | 511,19 84,45 | 168634 | 372 CaNaCl- HCO;
KC-42 | 195 | 703 | 4530 | 24215 | 15282 | 74835 | 30,848 | 1421 | 279,00 | 45095 | 12330 | 33412 410 Na-Mg-Ca-Cl
kc-43 | 192 | 705 | 2610 | 203075| 855 | 226639 7947 | 568 | 14400 | 41847 8585 | 165363 | 255 CaNaMg-Ck HCO:
KC-44 | 187 | 72 2920 | 163482| 92,58 | 337,156 | 10,147 | 625 | 246,00 | 492,89 78,88 | 196725| 021 | NaCaMg-CkHCO,
Kc-45 | 184 | 727 | 1560 | 100587 | 51,692 | 154049 | 7102 | 257 | 7500 | 38553 4637 | 103096 | 328 Na-CaMg-C- HCO:
KC-46 | 169 | 74 1126 | 164524 | 36271 | 44687 | 5348 | 82 20700 | 40261 55,97 94244 | 020 CaMg- HCO:-SO;
KC-47 | 138 | 76 844 | 115115| 24753 | 36653 | 3418 | 57 99,00 | 34283 38,91 67876 | 094 Ca-Mg- HCO-SO;
Kc-48 | 125 | 81 1448 | 224452 | 43084 | 58949 | 3852 | 108 | 31500 | 43433 7373 | 118766 | 2,01 CaMg- HCO:-SO;
Kc-49 | 127 | 864 | 3200 | 38622 | 63758 | 526943 | 25179 | 882 | 57,00 | 26840 3587 | 186191 | 045 Na-Cl
kc-50 | 182 | 861 | 1315 37 | 40486 | 161,773 8322 | 391 300 | 100,04 25,89 74162 | 121 Na-Mg-Cl
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Tablo3.7De v a mé .

¥rnefl T (U pH |EC (0O ca? Mg*? Na' K* cr SO* | HCOs | T.sentlik(F) | TDS % e Su Tipi
T4 16,7 6.9 1730 11051 | 3284 | 178372| 14823 | 337 66 340,38 41,09 107993 | -031 Na-CaCl- HCOs
T2 17,5 6,6 1740 97,356 | 29,343 | 184,096| 15534 | 325 60 312,32 36,36 102365 0,46 Na-CaCl- HCOs
T-3 144 | 639 1152 81,522 | 62,795 | 57,885 | 2,483 139 42 436,76 46,18 82245 -0,57 Mg-CaNa- HCO-Cl
T-4 16,8 6.4 1105 82,481 | 62,072 | 48,711 | 1,931 112 39 383,08 46,12 729,28 528 Mg-Ca HCOs-Cl
T5 10 6,5 3600 149220 | 61,436 | 484,144 | 27,122 | 900 - 239,12 62,51 1861,04 7,79 Na-CaCl
T6 15 6,5 2220 126584 | 37,091 | 265915| 19,194 | 569 - 312,32 46,85 1330,10 061 Na-CaCl- HCOs
T7 15 6,5 628 75,496 | 12,276 | 34,351 | 1,795 43 72 229,36 23,89 468,28 -1,20 CaNa HCOrSQ,
T8 165 | 657 970 120117 | 14,441 | 5323 | 3831 61 102 | 37576 35,91 730,38 -2,08 CaNa HCOrSQ
T-9 16 6,77 1522 135,137 | 35,651 | 147,023| 4,392 124 249 | 46116 48,39 115636 | 017 CaNa HCOrSQ-Cl
T-10 16 6,94 1524 140,448 | 28,976 | 145748| 8,14 138 192 41968 46,9 1072,99 382 CaNa HCOrSQ:-Cl
T-11 14 7,05 1686 150,515 | 35,223 | 129847| 9812 249 90 458,72 52,05 112312 | 033 CaNa HCOsCl
T-12 10 72 6222 276,406 | 83237 | 866,63 | 68,756 | 1602 45 29524 10321 | 323727 8,23 Na-CaCl
T-13 21 6,7 22900 | 185356 | 826536 | 354884 | 36,266 | 8073 528 209,84 80256 | 15076,04| 13,20 Na-CaMg-Cl

514
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Tablo3.8Kurak d°nemde °rneklenen sulara ait

¥renk [ T (U pH |[EC (09 ca? Mg Na K* cr ey HCOs | T sertik(F) | TPS % e Su Tipi
2SB1 16.1 7.02 586 77.6 31.4 13.4 06 19 44 305.005 32.28 491.01 4,47 CaMg- HCOs
2SB3 16.2 8.2 433 89.5 38 8.1 27 12 18 244004 23.89 378.10 492 Ca HCO;
2SB-4 - 6.98 583 74.3 33.2 8.5 1.1 12 42 305.005 32.20 476.11 4,80 CaMg- HCOs
2SB6 20 712 498 67.8 20.6 121 18 16 52 231.804 25.39 402.10 2,89 CaMg- HCO:-SOy
2SB-10 - 7.09 729 149 9.3 94 06 14 21 439.207 41.00 64251 3,57 Ca HCO;
2SB11 - 7.12 560 1106 7.7 8.2 06 8 17 329.405 30.76 48151 4,37 Ca HCO;
2SB12 - 712 802 154 15.3 14.2 0.6 22 36 463.608 44.72 705.71 3,28 Ca HCO;
2SB-13 26.6 8.6 370 38.2 22.8 12.4 1.3 18 27 170.803 18.91 290.50 591 CaMg- HCOs
2SB-14 22 71 378 48 3 27.8 9.6 27 15 176.903 13.21 307.30 1,53 CaNa HCO
2SB-17 238 74 905 166 20.9 24.9 15 33 68 414.807 50.02 729.11 9,77 Ca HCO;
2SB-18 16.3 742 542 82.7 10.8 18.2 9.6 25 54 219.604 25.08 419.90 544 Ca HCOrSO
2SB-21 22.7 731 748 158 8.4 9.6 06 18 32 451407 42.88 678.01 2,48 Ca HCO;
2SB-22 22.2 7.39 769 141 20 16.8 04 28 83 378.206 43.41 667.41 3,90 Ca HCO;
2SB-24 19.7 7.37 570 82 20.4 16.4 0.34 28 30 292.805 28.85 469.94 2,20 CaMg- HCQ;
2SB-25 215 7.28 753 127 16.9 23.8 1.1 37 28 402.607 38.64 636.41 3,33 Ca HCO;
2SB-26 241 6.91 1038 1345 59 24.5 1.2 42 116 524.609 57.83 901.81 1,87 Ca-Mg- HCO;
2SB-27 25.5 8.46 438 45.8 23.8 16.5 27 27 39 207.403 21.22 362.20 0,58 CaMg- HCO;
2SB-29 24.7 7 961 79.6 73.6 37 4.4 35 58 561.209 50.14 848.81 155 Mg-Ca HCO;
2SB-30 41.4 6.95 819 83 43 41 3 29 71 414.807 38.40 684.81 2,39 CaMg- HCO;
2SB-31 25.3 7.26 1068 137 56.7 28.1 1 40 59 585.61 57.51 907.41 3,22 CaMg- HCOs
2SB-33 19.7 7.2 1762 154 22.8 242 7 264 193 439.207 47.81 132201 | 412 Na-CaCl- HCO:SOy
2SB-34 19.4 7.13 678 123 12.2 28.5 29 50 110 244.004 35.71 570.60 4,68 Ca HCOrSO
2SB-37 20.4 7.23 760 137 19.4 17.8 0.24 19 121 341.606 4217 656.05 3,13 Ca HCOr SOy
2SB-38 - 7.6 804 91.4 56.3 14.2 11 27 35 488.008 45.97 713.01 1,82 Mg-Ca HCO
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Tablo 3.8De v a mé .

¥rnel T (( pH [ECc (&Y ca? Mg* Na" K* cr SOy Hcoy | T-Settlk(F) | TDs % e Su Tipi
2SB-39 - 753 900 88 72 20.2 5.8 30 20 561.209 51.58 797.21 4,05 CaMg- HCO;
2SB-40 - 8.05 547 76.8 15.8 24.3 12 31 24 268.404 25.66 44150 3,73 CaMg- HCOs
2SB-41 66.6 6.25 9440 216 63 1934 158 3720 560 610.01 79.82 7261.01 | -9,73 Na-Cl
2SB-42 58.2 6.54 9860 215 63 2000 158 3800 376 634.41 79.57 724641 | -7.95 Na-Cl
2SB-43 69.5 5.96 27300 580 53.5 6100 790 25000 180 372.106 166.73 33075.61| -3831 Na-Cl
2SB-44 55.1 701 7020 185 51 1390 110 2400 320 695.411 67.14 515141 | -557 Na-Cl
2SB-45 18.7 7.25 735 117 12.8 34 39 57 61 317.205 34.46 602.91 2,38 Ca HCOs
2SB-46 19.3 742 318 50 5.6 14.7 26 20 13 152.503 14.78 258.40 4,68 Ca HCO;
Tablo3.9Bal - ovaddaki derin jeoter mal kuyulara ait fi{ialksel bpdrnamet meldek-we t man Sro niu
(Aksoy ve dijer., 2008).
¥rnekh T ({4 pH |[EC ( Oy ca? Mg* Na’ K* cr SO® | HCOs | T.Senlik(F) TDS % e Su Tipi
B-1 115 72 1925 23,3 49 345.1 26.2 190 219 550 7.83 1358.50 | -4,66 Na-HCOs-Cl-SO;
B-4 117 74 1950 21,2 51 3473 24,8 172 186 661 739 141740 | -6,36 Na HCOzClI
B-5 124 74 1813 31,4 6.2 323,1 21,6 178 165 610 10,39 13350 | -5,04 Na- HCO=Cl
B-7 115 70 1948 22,7 76 502,0 27,6 216 198 611 8,79 158490 | 9,14 Na- HCOsCI-SOy
B-10 114 75 1948 26,9 8,0 500,5 26,5 205 192 650 10,00 1608,90 | 8,95 Na- HCO=-ClI
BD-1 135 8,2 1632 19,1 2,7 4171 29,7 194 168 698 5,88 1528,60 | -0,82 Na- HCO=ClI
BD-2 137 84 2010 15,2 25 508,5 30,1 260 186 664 482 1666,30 | 3,84 Na HCOzClI
BD-3 128 82 1926 22,2 30 4355 27,9 241 205 680 6,77 1614,60 | -2,77 Na- HCO=Cl
BD-4 132 8,3 2020 20,1 24 4603 32,5 250 231 682 6,00 1678,30 | -2,18 Na- HCOz-CI-SOy
BD-5 117 82 1853 17,6 25 399,1 31,8 227 189 690 542 1557,00 | -5,.84 Na- HCO=Cl
BD-7 115 7.0 2190 26,8 9.1 3829 32,0 220 213 575 10,43 145880 | -1,27 Na- HCOsCI-SOy
BD-9 138 89 2020 14,5 49 476 4 351 276 228 390 5,63 142490 | 917 Na- HCOs-CI-S0s4
BD-10 104 76 1473 22,3 9,0 3454 27,7 138 159 690 9,27 139140 | -2556 Na- HCO=Cl

8
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Orta kesimlerde bulunane sgKar ékisk SQul
al maktadeéerl ar . Sefar ahiénhane K] @d ta-@6, B¥lc ak| &
Bal-ova jeoter mal alanéndaki sécak sul ar
dolayé diyagramda 7. bl geye dyage&memnda
T-1,2,5,6, 11, 12; SB33, 35; KG38, 39, 40 deniz suyu ile benzer pikler vermekte

ol up deni z <Kweku )k Bkedamlidir (

Sularén ¢retim ve i1l et i mi akamasénda ol
edil mesi ¢reti mmaeamad zeenecakarydblei lodcek ©°r
°nemlidir. Bu nedenle ©°zellikle sécak ve
°czelliklerinin tahmini ekonomi k °nem tacxk
-%kel mineralleriniumutdomyguaot uk Hbaaphamah
bilgisayar programé °Culvyendl mékmér .koruylh
hesapl amalar Excel bilgisayar programénd:
Bir mineralin verilen bir sol ¢syondaki

bulunmaktd ér (Langmuir, 1971).

Sl, doygunluk indisi

I AP, iyon etkinlik ¢réng,

Keq, tepkime denge sabiti,

¢t°zeltideki mineralin elde edilen doygunl

SI > 0 ise mineral -°kelir.
S| = 0 ise mineral dengedied

SI < 0 ise mineral -%zéengr .

Ki myasal bil eki mi kontrol Tabld3l9 , dewd @amléuw
Al K* Mg*, Na, Li, Fe ve C¥ silikatlara; C&% Mg'?, Ba, Sr, NaAl karbonatlara;
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BaSQdn; Al, Si, Fe, Sb, Cre, ZRF e o ks i t |wa eb%legeBsailnde ol ¢
tarém yapélan kesimlerde §?cvb Ple fosfatlara | a n é m

doygun olduju tespit edil miktir.

Tablo3.10Sef er i hi sar b°lgesine ait °rneklerin mineral

Kalsit Dol omit Jips He matit Kuvars

KC-35 0.52 2.03 -1.16 13.4 0.29

KC-36 -0.12 0.32 -1.29 11.2 0.58

KC-37 0.28 1.42 -1.27 11.4 0.44

KC-38 0.35 1.33 -1.39 10.5 0.43

KC-39 0.36 1.56 -1 11.8 0.36

KC-40 0.3 1.25 -1.26 11.4 0.36

KC-41 0.36 1.48 -1.17 10.3 0.38

KC-42 0.34 1.86 -1.17 0.4

KC-43 0.34 1.68 -1.35 10.8 0.43

KC-44 0.43 1.99 -1.24 11.8 0.38

KC-45 0.28 1.65 -1.8 12.8 0.46

KC-46 0.61 1.91 -1.15 10.4 0.5

KC-47 0.58 1.84 -1.53 0.55

KC-48 13.4 3.29 -0.9 0.55

KC-49 0.88 3.33 -2.43 13.7 -0.38

KC-50 0.61 2.64 -3.53 13.4 -0.22

SB-32 0.7 1.8 -1.29 11.5 0.45

SB-33 0.39 1.26 -1.32 0.48

SB-34 0.26 0.86 -0.85 0.54

SB-35 0.12 1.02 -1.58 0.31

Tablo 3.1%et k i iz element derikimlerine g°re
da Fe ve Mrd e | e TSIERG6 i(2005ye WHO (2008 i n i - me suyu st a
akmaktader. Bu dejerler, ©zel | kikularda t er ma
g°r ¢ ldneAkytnee kekil de ter mal etkilekimden
I -me suyu standart| fé&acaldegtedrjdéeraéiBoadd a kKKnta k
ve 37) arsenik, bor, demir, mangan ve ant
- ek et

362. 2. Bal-ova sécak ve sojuk sul aré

Bal-ova b°l gesinden alénan sojuk su °rn

sécak sul mau-€hableaF/eeTabb3.H$de veril miktir.
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Ver il ere glr e; sojuk-7Tsd0DaradémspghHdaepéu
ortalamaé 20, 8AC dir. EC dejerleri 814 il e
g°ster melBtuediarl ek ma kapsaméndsa38lblpdrmean de
54300 €S/ cm E€dilemikanakterize

Ana katyonlardan Nad e r i k imgili ile 32Bmg/Lar as énda dej i K me
Ca’dejer|l e3sdmgiaeasd@ndadér . BCd 831 ®%mg/s,nyonl a
HCOs ise ortalama 358&g/Ld e | e r latlgptirlerne s

|l AH (1979)6a g°re -al é&kmd® vaN& nl@akd ak i
belirl en3ni k%5, r8, KC1, 12, 29, 33 ve 34 ha
sahip ol mayeéep ik ar ékagwnlarsise OHC@ ivep Clald¢erd i r .
%206fHamnla ol ara’ sg°birenmk® @k nadkée. bDé ninz
°r nej-11) ige Kipk olarak N&Cl su tipindedir.

Sulareéen sénéflamasé ve evr i mi ile 11 gil
1944) Bal -ova b° | galal topal ¢lemeréleri CaMg)l> ol ar
Akali elementler (Na+K) alabna d ¢k mekt edi-B, 21 R,e2R,i27 3. 4)

numaral é °rnektérj] nK&bbBo6dans, §829 w35 ul ar ¢
numaral e ©°rnekl er ise MAKar bosnuatar @l nsagynaénf
girmektedir. eGefikaka@&ka&h Smumelléeneféendader
Sul ar én k°kenlerine il i kkin bil gi edir
l ogar it mi k kdeikyia)d(KC38.mes7d a 20 , 34 dijer su n
fazla iyon mikta € i -er mekte olup deniz suyu piki
Dijer sular da benzer pik verdiiji i -1 n a\

Aksoyv e d@QO&ryag®° r e Bal-ova b°| gHCO:#Chdeki

ter ¢ndebasoskampl ama o g rCéH CsCe3ydrueelatri ki | e €&s & n me
sularéenén kar éxkéméder. Sul agan®°mrkkaraki
ppmébden 18z ppen <civar énda bor i -Raperme k't ed
di yagr aménd &arb@atalkdlirfitdsge e 506den fazla ol ar
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d ¢ K me kkteekdiil)r 3(. 14

Tablo 3.11sul ar én bazé se-il mi«k iz el ement (
olarak bakeéeldej énda, °czelli kle bor mi Kt
-eékmékt ér . hBmiuzn edléeknéenrdta r ef er ans l i mi tin

bor derikimlerinin jeoter nBilr kk°ékseénm i° ronled
Li ve Br miktarlare dijer °rneklere oranl

bel ¢m 3. 806de a-¢ékl anméxt éer .
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Tablo3.11Sul ar én se-il mik bazé iz element deri ki mler:
ELEMENT | Al | As B Ba Br Ca cl |cr|cul Fe K Li Mg Mn Na Ni P Pb Rb s sb | se Si Sr zn
¥ RNEK]| ppb | ppb | ppb | ppb ppb ppb ppm | ppb | ppb | ppb [ ppb ppb ppb ppb ppb ppb [ ppb [ ppb | ppb | ppm [ ppb | ppb | ppb ppb ppb
KC-1 10 | 27| 94 | 6356 | 514 | 215982| 157 [ 21| 2.6 | <10| 1556 13 55116 | 158 | 64653 | 06| 47 [ 08| 1,12 [ 68 [ 055 3 | 9579 9039 | 564
KC-2 11 | 28| 76 | 84,02| 720 | 225541| 219 | 07| 4,3 | 242| 2453 | 136 | 61394 | 1365 81317 [ 22| 68 | 31| 049 | 67 | 093] 4,2 | 9042| 99369 | 776,9
KC-3 25 | 76| 28 | 16,28 | 4514 410799| 1095 | 11| 41| 42 | 3309 | 208 | 152482| 242 | 335343 | 21| 48 | 08| 214 | 102| 032 22,1| 8519 2353,14| 1493
KC-4 12 | 28| 114 | 12489 949 | 279998| 300 | 2,7| 41 | 198| 5670 | 16,8 | 64386 | 1,78 | 134949 | 39| 121 | 05| 044 | 109| 035| 4,7 | 10868| 1176,69| 109,9
KC-5 11 | 2,6 | 125 | 87,39 762 | 214752 203 | 21| 6,3 | 145| 1520 | 116 | 51973 | 425 | 57729 | 06| 58 | 05| 07 44 | 0,88 3,8 | 10952 819,85 | 53,1
KC-6 17 | 26 | 233 | 91,04| 864 | 244621| 255 | 1,7]| 6,7 | 85 | 2375 | 16,9 | 53420 | 438 | 73497 | 31| 123 | 12| 063 | 63 | 042 42 | 11301 94385 | 96,3
KC-7 15 | 43| 122 | 91,21 | 2228 311291| 562 | 18| 75| 121 | 2309 | 144 | 100208| 1,7 137511 | 18| 51 | 07| 051 | 69 | 024 11,3]| 9229 1505,11| 39,2
KC-8 14 | 23| 90 | 1036 767 | 188463| 221 | 24| 6,6 | 122| 2009 | 134 | 56627 | 223 | 76728 | 1,7| 59 | 05| 044 | 46 | 034 39 | 9895| 94532 | 955
KC-9 16 | 2,8 | 1145]| 82,72 | 1613 248041| 308 | 18| 89 | 46 | 7664 | 2008 | 54114 | 1,67 | 142031 | 04| 80 | 07| 2846| 88 | 0,3 | 7.2 | 15300 886,97 | 47,6
KC-10 16 | 2,9 | 1860| 3493 | 1302 161935 321 | 08| 63 | 74 | 11986| 4675 | 42242 | 2,41 | 193204 | <2 | 99 | 04| 5169| 64 | 029| 6,6 | 19831 817,76 | 50,5
KC-11 | <100| 70,1| 3848 | 30,69 | 66197| 446735| 17755 <50 | 10,2 | 1047 407562 2022 | 1428322 <5 | 12490750 <20| <2000| 18,6 109,47| 1302| <5 | 306,7| <4000| 8240,71| <50
KC-12 11 | 3 | 4072 55,48 | 1199 77995 | 221 | 29| 13,1| <10| 25855| 201 37345 | 14 235842 | 1,1 57 | 08| 2238| 56 | 1.94| 49 | 12516 481,73 | 19,8
KC-13 18 1,7 2627 | 68,61 378 | 125072 124 33| 65 40 7089 2311 47184 1,55 126122 | <2 167 1,1 21,02 74 0,31 1,9 | 14558| 710,31 56
KC-14 7 | 1.4 | 4052| 65,16 615 | 105226 129 | 24| 32 | <10| 4837 | 132,1 | 42808 | 226 | 170277 | <2 | 62 | 08| 11,73 | 58 | 0,49| 2,8 | 11804| 573,11 | 823
KC-15 9 | 19| 1828| 64,01 637 | 138490 200 | 21| 54 | 93 | 9238 | 1696 | 42734 | 1,48 | 129903 | 05| 68 | 07| 918 | 49 | 0,39| 3,1 |13363| 6766 | 159,2
KC-16 15 1,8 458 51,51 755 | 179454 214 08| 34 <10 4911 89,2 41224 1,18 84363 <2 60 0,8 1,6 42 0,14 3,2 | 13241| 651,92 50,5
KC-17 13 | 1,6 | 3921| 2846 | 482 | 128219 119 | 14| 42 | 183| 11600| 372 33383 | 691 | 168652 | <2 | 67 | 07| 498 | 69 | 0,21 25 | 20515 661,31 | 36,8
KC-18 11 | 1,8 | 3147| 14,3 | 1303 98175| 109 | 05| 57 | <10| 16628| 576,2 | 24477 | 17,81 | 149874| <2 | 81 | 05| 6659 | 55 | 0,34 58 | 26244 806,58 | 58,6
KC-19 12 | 1,3 | 2120 31,66 | 1252 152404| 133 | 22| 33| 22| 8317 | 196 30881 | 7,31 | 138647 | <2 | 86 | 04| 2729 70 | 0,18| 55 | 14229 5893 | 20,9
KC-20 9 | 14| 491 | 3808 165 | 55985 59 | 06| 10 | <10| 4457 12 22819 | 2,72 | 65794 | 32| 78 [ 06| 1,86 | 39 [ 0,39 09 | 10329 252,93 | 80,2
KC-21 7 1 679 | 44,79 | 247 | 112492 70 | 28| 5 14 | 5678 | 803 | 26473 | 129 | 60746 [ 03| 62 | 06| 621 | 39 | 032| 1.4 |11789 361,24 | 244
KC-22 8 | 09| 644 | 4332 | 277 | 123981 69 | 34| 64| 34| 4969 | 359 | 28475 | 115 | 75592 | <2 | 73 | 05| 395 | 45 | 02| 1,6 | 11529| 36535 | 354
KC-23 17 | 08| 283 | 3715| 125 | 76262 53 1| 37| 171| 7487 9 23095 | 2,61 | 56633 | 1 149 | 08| 075 | 28 | 0,16| 07 | 12444 23241 | 54,7
KC-24 25 | 1,3 | 2520| 4356 | 660 | 110883| 102 | 37| 6,7 | 89 | 14497| 2436 | 23083 | 292 | 150195| 04 | 118 | 11| 22,12 | 59 | 035 3.4 | 14624 38781 | 47,7
KC-25 20 | 15 | 2632| 34,45 1867 145638 154 | 08| 6.4 | 135| 14596| 2187 | 29966 | 1423 | 169277 1 49 | 11| 2385 75 | 0,42| 84 | 14653| 596,12 | 892,6
KC-26 10 | 15 | 2463]| 36,27 | 2072 164572| 183 | 38| 52 | 132| 6962 | 1399 | 34034 | 386 | 179193 | <2 | 57 | 05| 1575| 87 | 0,16 10,1| 12397 565,83 | 178,2
KC-27 28 | 14| 1279| 3594 | 340 | 111867 107 | 19| 75 | 240| 2728 | 378 | 25474 | 451 | 115315| 08| 277 | 09| 291 | 42 | 032 16 | 11973 352,29 | 1585
KC-28 10 | 2,4 | 1360| 54,28 | 864 | 225046| 279 | 14| 49| 37 | 10900| 2985 | 56789 | 1,84 | 136276 | 02| 79 | 04| 4222 | 73 | 036 4.2 | 16482 1014,94| 87,3
KC-29 68 | 57 | 215 | 222,4| 2889 354761| 781 | 09| 6,3 | 247 | 16745| 46,9 | 111716| 13,21 | 229719| 958 59 | 06| 317 | 94 | 038 14,3| 10398 1363,1 | 96776
KC-30 9 | 19| 204 | 5237 671 | 198260 211 | 1 | 39 | 115| 4505 | 286 | 39053 | 463 [ 92592 [ 24| 92 | 05 1 58 | 0,29 32 | 11235 59229 | 535,2
KC-31 16 | 21| 279 | 3911 | 240 | 64453| 66 | <5| 54| 46 | 2512 | 224 | 30777 | 646 | 63328 | 14| 75 | 05| 1,05 | 45 | 029 1.1 | 14601 27448 | 74,3
KC-32 16 | 2 93 | 34,65 | 1229 144875 217 | <5| 4,6 | 485| 3902 | 21,4 | 83339 412 | 105739 | 16| 111 | 06| 063 | 108| 0,27]| 62 | 13235 59508 | 61,3
KC-33 17 | 32| 119 | 51,95| 1662 189879| 366 | <5| 65| 35 | 8573 | 20,9 | 100083| 46,95| 185650 | 22| 99 | 07| 053 | 127| 0,16 8 | 12279 73162 | 91,1

1]



Tablo3.11De v a meé

ELEMENT | Al | As B Ba Br Ca cl | er|cul re K Li Mg Mn Na Ni | P | Pb Rb s | sb | se| si Sr Zn
¥ RNEK]| ppb [ ppb | ppb | ppb | ppb ppb | ppm | ppb| ppb [ ppb | ppb ppb ppb ppb ppb ppb [ ppb | ppb [ ppb | ppm| ppb | ppb | ppb ppb ppb
KC-34 | 10 | 52 | 79 | 32,55 2624 221407| 672 | <5| 47 | 125 | 3258 | 27,7 | 119664| 36,94 327820 [ 37| 68 | 23| o056 | 141] 0,15 [ 13,7 [ 13282] 100019 | 88,6
KC-35 66 98 11371 239,26| 12184 275959| 3271| <5 2,8 1448| 193663 5096,8 75649 | 111,38] 2295741 | <2 <200| 4,7 | 1245,24] 116| 75,94| 69,9 | 45673| 484234 19,4
Kc-36 | 17 | 212,7] 15297| 905,33| 45209| 756185| 12388 <5 | 3.4 | 9670| 965830 13006,5| 69811 | 570,95| 6724611| <2 | <200| 3,6 | 59508 | 70 | 4,26 | 237,5| 92305| 1724793 145
Kc-37 | 35 | 56,7| 10547 296,66| 8899 | 214668| 2485| <5 | 2,8 | 643 | 136886 4278,1| 47322 | 187,31| 1651698| <2 | <200| 4,2 | 1137,68| 94 | 55,96| 47,8 45552 439688 | 251
KC-38 8 | 1.9 | 110 | 64,42 | 1389| 179555| 396 | <5| 11,5| 126 | 6586 | 4.1 34385 | 348 | 20947 | 09| 80 | 07| 303 | 41| 009 81 [ 8953| 46261 | 164,2
Kc-39 | 385| 7 | 347 | 143,83 5015| 354866 1418| <5| 9,6 | 1464| 9612 | 57 97004 | 691 | 759817 | <2 [ <200| 75| 423 | 94 | <5 | 236 11273] 994,28 | 1432
Kc-40 | 457 42 | 116 | 89,84 | 1481 | 220513| 418 | 21| 115| 970 | 7058 | 5.9 40809 | 4782| 22480 | 47| 236 | 53| 558 | 50| 03 | 82 | 10027 55616 | 66,1
KC-41 24 | 2,7 | 147 | 11523| 1593 | 241060| 458 | 11| 157 276 | 1352 | 37 59078 | 654 | 232662 | 07| 56 | 23| 1,73 | 61| 0,07 | 89 | 10230] 639,83 | 611,2
KC-42 27 | 57 | 380 | 94,31 | 5180| 242150| 1421| <5| 2,9 | <100| 30848| 20 | 152820| 2,75 | 7483® | <2 | 411 | 25| 893 | 93| <5 | 27 |11150| 122095 | 2289
KC-43 3 | 31| 94 | 938 | 2073| 203075| 568 | <5| 1.6 | 193] 7947 | 63 85500 | 2,84 | 226639 | <2 | 61 | 08| 1421 | 48| 0,07 | 11,2|11714] 629,78 | 91,6
Kc-44 | 102| 3,7 | 196 | 88,41 | 2200 163482| 625 | 11| 4 | 324 | 10147 135 | 92580 | 107,24| 337156 | 41| 44 | 09| 287 | 82| 028 13110004 78281 | 7101
Kc45 | 88| 15| 170 | 58,73 | 894 | 100587 257 | 14| 13 | 660 | 7102 | 82 51692 | 6,1 | 154049 | 14| 60 | 08| 148 | 25| 012 5,2 [ 11980 45539 | 4308
Kc-46 | 10| 25 | 94 | 2961 | 345 | 164524| 82 | <5| 39 | 36 | 5348 | 106 | 36271 12,68 44687 | <2 | 209 | 05| 582 | 69| 013| 2 |[12235| 45756 | 411
KC-47 4 | 22| 93 | 2345| 221 | 115115| 57 | <5| 41 | <10| 3418 | 103 | 24753 | 449 | 36653 | 02| 108 | 03| 506 | 33| 012| 1.2 [11660[ 26464 | 26,
KC-48 3 | 08| 114 | 5545 465 | 224452| 108 | <5| 1.9 | <10 | 3852 | 153 | 43084 | 15383 58949 | <2 | 50 | 08| 523 | 105| 019 | 2,7 [10914] 53351 | 14592
KC-49 3 | 28| 295 | 314 | 3016| 38622 | 882 | <5| 06 | 1649| 25179| 22,9 | 63758 | 56,19| 526943 | <2 | 58 | 08| 305 | 19 | <05 | 158 1352 26096 | 736
Kcs0 | 12 | 3.3 | 107 | 34,08 | 1411 37000 | 391 | <5| 09 | 632 | 8322 324 | 40486 | 1757 161773 | <2 | 182 | 06| 488 | 1 | 007 | 75 | 2567 19454 | 329

ELEMENT [ Al | As| B Ba Br ca cl|cr|cul Fe K Li Mg Mn Na Ni P | Po| Rb s | sb| se Si sr Zn
¥RNEK| ppb | ppb | ppb | ppb | ppb ppb | ppm | ppb | ppb | ppb | ppb | ppb | ppb [ ppb ppb | ppb | ppb | ppb | ppb | ppm | ppb | ppb | ppb | ppb | ppb

T1 72 | 17| 346 | 7084 | 1115 110510 | 337 | 2,5 | 7,7 | 2951| 14823 232,8( 32840 | 26,15| 178372 | 03| 73 | 17| 3444| 22 | 016| 55 | 7493| 41173 15
T-2 107 | 15| 384 | 84,73 | 1044 | 97356 | 325| 67| 62 | 8280| 15534| 234,3| 29343 | 3516 184006 | 36 | 55 | 35| 3245 20 [ 011]| 5 9365| 404,71| 496
T3 76 | 78| 128 | 7048 | 418 | 81522 | 139 | 26| 44 | 614 | 2483 | 89 | 62795| 587 | 57885 | 13| 51 | 19| 221 | 14 | 029| 2,2 | 14234 26158]| 7356
T4 30 | 39| 92 | e664| 331 | 82481 | 112| 4 | 35| 287 | 1931| 57 | 62072 | 163 | 48711 | 03| 59 | 06| 061 | 13 | 027| 1,7 | 12950| 26072| 277
T-5 67 <5 812 | 112,53 3208 149221 900 <5 45 | 5474| 27122| 337,7 61436 | 211,58| 484144 <2 <200 2,6 2,86 <10 <5 13,1 6299 800,99 | 591,9
T-6 338 | <5 | 645 | 141,48| 1906 | 126584 | 569 | <5 | 9,6 | 1417| 19194| 198,4| 37091 | 7,96 | 265015 | <2 | <200 | 14| 034 | <10| <5 | 82 | 12664 677,34| 1293
T-7 40 | 13| 111 | 1749| 155 | 7549 | 43 | 14| 35 | 1679| 1795| 9,7 | 12276 | 3088 | 34351 | 198| 79 | 08| 147 | 24 | 041 1 9310 171.46| 613
T-8 32 1,8 194 42,48 218 120117 61 0,71] 2,6 402 3831 42,8 14441 29,06 53230 04 33 04 8,84 34 0,22 1,2 13602 213,31| 170,6
T-9 37 | 1 | 494 | 4065| 454 | 135137 | 124 | 05| 2,5 | 562 | 4392 | 186,4| 35651 | 4,07 | 147023 | <2 | 26 | 05| 619 | 83 | 02| 2.6 | 12966 423.48]| 1204
T-10 123 | 1,2 | 546 | 38,17 | 495 | 140448 | 138 | 12| 3,8 | 1584| 8140 1251| 28976 | 21,97 | 145748 | <2 | 43 | 12| 513 | 64 | 026| 28 | 13341] 330,24 165
T11 145 | 2 | 261 | 834 | 825 | 150515 | 249 | 08| 42 | 623 | 9812 | 285 | 35223 | 21262| 129847 | 1,7 | 94 | 19| 744 | 30 | 026| 42 | 13893] 327,93 196,8
T-12 143 | <5 | 1156| 152,73| 5782 | 276406 | 1602| <5 | 4,3 | 1186| 68756 863,3| 83237 | 13,39 | 866630 | <2 | <200 | 3.4 | 142,11 15 | <5 | 275 11394| 1916,63| 462
T13 <100| <50 | 1323| 70,77 | 28546| 1853563| 8073| <50| 12 | 5744| 36266| 353 | 826536 842 | 354837 | <20 | <2000| <10| 866 | 176| <5 | 144,7| 9095| 8141,77| 1395

9g



Tablo 3.11De v a mé .

ELEMENT | Al As B Br ca c | cul Fe K Li Mg | Mn Na Ni Pb Si sr | zn | so?| NO
¥ RNEK) ppb | ppb | ppb | ppb | ppb | ppm | ppb | ppb | ppb | ppb | ppb | ppb | ppb | ppb | ppb | ppb | ppb | ppb | ppm | ppm
SB1 0 0 60 | 300 | 54000 | 21 | 20 | 30 | 700 | 20 | 26200 940 | 15800 | O 0 | 7900 | 200 | 40 | 57 | 21
SB-2 0 0 o | 300 | 79000 | 11 0 0 600 o | 6200 | 90 | 7300 0 0 | 4600 | 200 | 500 | 20 | 13
SB-3 0 0 0 0 84000 | 10 0 0 500 o | 350 | o 7700 0 0 | 4400 | 310 | 880 | 18 | 2
SB-4 0 0 0 0 61000 | 13 0 0 700 0 | 29400| © 8100 0 0o | 10500| 110 | 0 39 5
SB5 0 0 0 0 41000 | 10 0 0 400 0 | 13100 © 6000 0 o | 9600 | 50 | 30 | 15 | 10
SB-6 0 0 0 | 300| 71000 | 21 0 50 | 5300 | o | 22000 o 13400 | © 0 | 7900 | 280 | 40 | 55 | 30
SB7 0 0 0 0 22000 | 14 0 0 300 o | 480 | o 8100 0 o | 680 | 8o 0 15 | 47
SB-9 0 0 o | 300 | 151000 27 0 0 600 0o | 930 | o 10000 | © 0 | 5200 | 650 | 0 37 6
SB11 0 0 0 0 55000 | 7 0 0 600 0 | 6200 o0 7300 0 0 | 5800 | 320 | o 34 1
SB-12 0 0 0 0 34000 | 19 0 0 600 o | 9500 | o 10200 | © o | 4600 | 520 | 0 25 | o
SB-13 0 0 0 0 63000 | 17 0 0 900 0o | 16400| © 8800 0 0o | 4500 | 330 | o0 27 | og
SB-14 0 20 0 0 45000 | 22 0 | 150 | 9000 | 20 | 3000 | 150 | 26700 | © 0 | 3s000| 80 | 20 | 16 1
SB-15 0 1 0 o | 1es000| 147 | © o | 6100 | 40 | 26400| 0 | 45000 | © 0o | 12000| 970 | 0 122 | 140
SB-16 0 1 o | 300 | 70000 | 20 0 0 | 4500 | o | 18400| 40 | 12800 | o© o | 8000 | 300 | 120 | 182 | 7
SB17 0 0 0 0 66000 | 22 0 0 700 0 | 12400| o0 18000 | © o | 680 | 230 | o0 67 3
SB-18 0 0 0o | 300 | 88000 | 26 0 0 | 10500| o | 11000| o0 18100 | © 0 | 6600 | 160 | 20 | 56 | 640
SB-19 0 1 0 0 87000 | 18 0 0 700 o | 790 | o 14100 | © 0 | 5400 | 220 | 80 | 85 | 4
SB-21 0 0 o | 300| 156000 22 | 20 | o 700 o | 850 | o 10400 | © 0 | 4700 | 660 | 30 | 35 | 05
SB-22 0 0 50 | 300 | 130000| 18 0 0 500 | 20 | 17600| © 14700 | © o | 680 | 430 | 20 | 74 | 13
SB-23 0 1 0 0 41000 | 28 0 0o | 21300 o | 12600 0 | 27100 | o o | 3600 | 130 | 40 | 45 | 63
SB-24 0 0 0o | 200 | 49000 | 25 0 0 600 0o | 15200| o 14200 | © 0o | 10%00| 150 | 20 | 29 2
SB-25 0 0 0 | 300 | 110000 34 0 0 600 | 20 | 14100 0 | 22800 | 0 0 | 9700 | 450 | 20 | 28 | 16
SB-26 0 1 0 0 | 143000 34 0 20 | 1200 | o | s1000| 30 | 19300 | © o | 6700 | 560 | 40 | 110 | 07
SB-27 0 0 0o | 300 | 50000 | 23 0 30 | 2400 | 0 | 18400| O 13800 | © 0 | 5000 | 240 | 0 35 | 56
SB-28 0 0 0 | 300 | 84000 | 42 0 0 | 2600 | o | 4900 o0 | 27700 | o 0 | 4800 | 450 | 20 | 72 | 03
SB-29 0 1 20 | 300 | 10®00 | 45 0 0o | 6500 | 110 | 88500 | 300 | 43800 | © 0 | 8400 | 3540 | 30 | 73 | 2
SB-30 0 0 o | 300| 97000 | 21 0o | 400 | 2300 | 50 | 29000| 120 | 19300 | © 0 | 14600| 1630 | 270 | 68 | 03
SB-31 0 0 0 | 300 | 134000 42 0 0 700 0 | 44000| o0 | 29000 | O 0o | 10100| 470 | 60 | 55 | 17
SB-32 0 2 100 | 600 | 175000| 109 | o | 100 | 7000 | 20 | 18900| 130 | 50500 | © 0 | 11600| 310 | 60 | 133 | 37
SB-33 0 0o | 850 | 400 | 165000| 220 | 20 | o | 5600 | 200 | 21500| O | 165000| O 0 | 13500| 410 | 600 | 140 | 54
SB-34 0 0 70 | 900 | 244000| 103 | © o | 3300 | 20 | 24000 o0 | 51500 | o0 0o | 13600| 430 | 100 | 310 | 18
SB-35 0 0 | 68 | 1000| 132000| 240 | © o | 4100 | 50 | 33300| o0 | 177000| O 0 | 9300 | s60 | 40 | 97 8

PAS]



58

¢al ek ma alanéndaki sular én ki myasal b i
minerallerin PhreeqC(Parkhurst ve Appelo ,1999pr o gr a mé il e hes
doygunl uk Thabld 21| eraiknéd d@j énda/, K'sveC&r én; /
silikatlara; C&%, Mg*?, Bave NaAl karbonatlara; BaS@; Al, Si, Fe, CtFe ve Zn
Fe okside ve -o07Ju noktada gg¢Wb)doyghunul | ané

ol duju g°r ¢l megkt gr

Tablo3.12Bal -ova b°lgesine ait su ©°rneklerinin mineral
Albit | Barit | Kalsit | Korundum Dolomit| HKlit | Kaolinit | K-Feldspal He matit| Kuvars
KC-1 | 0,13 | 0,49 | 0,12 0,78 1 4,52 | 5,25 1,45 0,38
KC-2 | -0,07| 0,47 | 0,83 -0,36 2,49 | 3,49 | 3,71 1,24 12,8 0,25
KC-3 | 0,99 | -0,23| 0,27 1,35 1,5 529 | 5,64 1,9 9,46 0,3
KC-4 | 0,43 | 0,86 | 0,08 1,05 0,89 | 4,98 | 5,49 1,96 9,05 0,39
KC-5 ] 024| 04 | 0,3 0,67 1,35 4,6 5,17 1,57 10,43 | 0,41
KC-6 | 0,54 | 0,54 | 0,35 0,86 1,41 | 504 | 5,34 1,95 10,62 | 0,41
KC-7 | 0,64 | 0,51 | 0,32 1,02 1,52 | 5,05 | 5,49 1,82 10,1 0,38
KC-8 | -0,01| 0,41 | 0,43 0,48 1,74 | 4,03 | 4,56 1,23 11,24 | 0,26
KC-9 | 1,17 | 0,65 | 0,21 0,95 1,13 | 5,79 5,7 2,8 9,61 0,54
KC-10| 1,37 | 0,11 | 0,02 0,94 0,83 5,9 5,69 3,01 9,84 0,59
KC-11 0,26 | 0,76 3,44 14,07
KC-12| 0,51 | 0,25 | 0,24 -0,02 1,56 | 4,34 4,1 2,34 0,32
KC-13| 0,77 | 0,48 | 0,25 0,66 1,47 | 5,08 | 5,04 2,33 10,35 | 0,42
KC-14| 0,17 | 0,35 | 0,37 -0,36 1,75 | 3,62 | 3,78 1,43 0 0,31
KC-15| 0,52 | 0,29 | 0,56 -0,36 2 4,27 | 4,03 2,22 11,86 | 0,41
KC-16| 0,66 | 0,14 | 0,59 0,16 1,93 | 4,81 | 4,65 2,29 0,44
KC-17| 1 0,04 | 0,26 0,41 1,34 51 4,93 2,61 11,37 | 0,52
KC-18| 1,83 | 0,15 | -0,42 -0,88 -0,18 | 5,98 | 5,5 4,1
KC-19| 0,69 | 0,14 | 0,33 0,19 1,36 | 4,68 | 4,61 2,3 10,21 | 0,42
KC-20| 0,05 | 0,18 | -0,46 0,29 0,04 | 4,26 | 4,62 1,77 0 0,35
KC-21| 0,13 | 0,17 | 0,29 -0,23 1,33 | 416 | 4,22 1,99 9,83 0,41
KC-22| 0,41 | 0,24 | 0,3 -0,01 1,33 | 451 | 4,56 2,15 10,4 0,44
KC-23| 0,59 | 0,03 | -0,42 1,22 -0,01 | 5,67 | 5,83 2,63 10,37 | 0,47
KC-24| 1,25 | 0,29 | 0,22 0,96 1,14 | 5,89 | 5,54 3,1 11,19 | 0,48
KC-25| 0,87 | 0,17 | 0,47 0,34 1,64 | 497 | 4,63 2,6 12,25 | 0,39
KC-26| 0,78 | 0,32 | 0,37 0,03 1,42 | 459 | 4,53 2,26 11,78 | 0,43
KC-27| 0,84 | 0,05 | 0,27 1 1,29 | 5,13 | 5,33 2,07 12,15 | 0,37
KC-28| 0,56 | 0,25 | 0,46 0,05 1,73 | 455 | 4,42 2,25 10,48 | 0,44
KC-29| 1,22 | 0,86 | 0,35 2,02 1,59 | 643 | 6,21 2,93 11,4 0,3
KC-30| 0,18 | 0,26 | 0,5 -0,15 1,68 | 3,98 | 4,12 1,72 11,84 | 0,35
KC-31| 0,63 | 0,21 | -0,57 1,19 -0,11 | 5,35 | 5,81 2,11 8,87 0,5
KC-32| 0,79 | 0,42 | -0,68 1,22 -0,26 | 5,6 5,98 2,3 10,11 | 0,53
KC-33| 0,76 | 0,6 | -0,47 0,99 0,1 539 575 2,38 6,91 0,51
KC-34| 0,82 | 0,3 | -0,49 0,98 0,1 4,86 | 5,57 1,71 7,78 0,47
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362. 3. Beslenme Al ané Sul ar é

Seferihisar jeoter mal alanedajéeééBakeove
beslenme alanédeéer. Bu b°l geye aiTablosul ar é
37%60de verilmiktir. Bl g8d &l0i as alse@méema pkjd

EC dejerl-595 is8/ d@9araséndadeéryapSeulnaérké n
olan sénéflamaseéna bakt @] mébzadsak ésnu daankyio nh

HCOs ol duju g°zlenmektedir.

Piper di ykedkriad)@Banela4 Kar bonat ol mayan sert
olansular) ve SR 5 ( Kar éeékéekmsut Be nluéna r a dkakobaf | geye
sertliji % 5006den fazla olan sular Kkeé&s mé
di yagr anmédn,dal55Bhar i - tem sul ar benzer p i
oldukl arénéekekRylegebdbliriz (

Besl|l enme 4aliam ésn@Bdakham i - iz el ement dej e
(2009 ve WHO (2008) 6in i-me suyu s¢tandar
her hangi bir kirl ennied 6¢°z dkeo nAuss ud edjegjriil da
dejeri 150 ppb il e S®adn3FEld . d Djogrgluenrl iu ka kdmag k
bakt éj é&méz@a 6B 7, 14, 1%vweMd®karbonatlrave t ¢ m
tem sul aréen Si oksitl efMablo8ygun ol duju g°-

363Kurak D°nem ¥rnekl|l emel er i

Kur ak d° ne mde vapaljegx!| ér e nleendelker ,°r ne
biraz daha zor ol muktur. Hava séecakl éj
kaynakl ardan bazel ar e Kur umuck, yaj ekl é
al @énamamékt ér .,SBlheumhssaucahdgayoayasa al
daha da azder. Kurak d°nem kapsaménda a|
alanlare (Seferihisar kéyeée kesimindeki S

(daj | ehkorsthbe?slignesi ne ai ttir
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Tablo3.13Bes |l enme alanérkderahémmédx neuwaldrmoygunl uk de

Kalsit Dolomit Jips Hematit Kuvars
SB-1 -1,13 -1,22 -1,9 5,3 0,32
SB-2 -0,45 -0,63 2,2 -0,007
SB-3 0,06 0,08 2,2 0,17
SB-4 -0,2 0,61 2,1 0,47
SB-5 -0,33 0,18 -2,6 0,43
SB-6 -0,51 -0,18 -1,9 8,4 0,33
SB-7 -1,97 -3,28 2,7 0,31
SB9 0,11 0,35 -1,8 0,22
SB-11 -0,23 -0,06 2,1 0,16
SB-12 -0,44 -0,08 2,4 0,07
SB-13 0,9 2,59 2,2 0,02
SB-14 -0,35 -0,5 -2,5 11,5 0,85
SB-15 0,04 0,62 -1,3 0,5
SB-16 -0,71 -0,69 -1,4 0,37
SB-17 0,58 1,77 -1,8 0,34
SB-18 0,29 1,03 -1,8 0,26
SB-19 0,39 1,07 -1,6 0,21
SB-21 0,46 1,01 -1,8 0,11
SB-22 0,05 0,59 -1,5 0,22
SB-23 0,01 0,85 2,1 0,003
SB-24 -0,76 -0,68 2,2 0,46
SB-25 0,29 1,05 -2 0,4
SB-26 0,04 0,99 -1,4 7 0,25
SB-27 0,96 2,87 2,2 10,7 0,07
SB-28 0,95 3,06 -1,8 -0,04
SB-29 0,03 1,4 -1,8 0,19
SB-30 0,4 1,72 -1,7 13,6 0,23
SB-31 0,21 1,32 -1,7 0,37
3.63. 1. Besl enme Al ané B°lgesi (Bal-ova S

¢al eékma alanéneénr dajshiéritdgekne sa Imi e &oml)lasnd | hdor
(2SB 1, 3, 4, 6,10, 11, 12, 13, 14, 17, 18, 21, 22, 24, 25, 26, 27, 29, 30, 31, 37, 38,

39, 40) anTablo3z dseo nvue-rlialrmé kKt i r .

Bl geden al énan 24 su °rnejinde p H d
dejkmektedir. G°l et ve bari8,) 256B27) alkali é n an

°czell i kte olup geri kalan yeralteé suyu °
370 ile 1068 eSlhgeémtaeramcenedide] i Kim
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Hi drojepl eghafl 8naseha @§?A

bAtE [@abb 3.19.1Cdodreur i kG Onl e r |

Ul usl arar as é
365

katyonuC&#ve Ca+Mg i ken
38,21ie 137mg/Lar as énd g ° dnieltedik HC®; der i K i mi mg/ls e

ortalamaya sahiptir.
kiutlal aneéel a

séenéfleamalsgéi | ve odarmriami
téem sul ar 5 numar al

d¢kmektedir .

Sular eén
(kekil)beSlenm@&a | anéndak.i

%50 den fazla sulara)
Schoeller Diyagrameodéna baktejémézda i se
kendi de- bemizer pikler verdii]Ji yani k°ken
keki) 3.17

al alnd ntdagmn -sslud ma ré r
S mneu st ar

Besl enme Dall me&nd ar mal
26 pphb

d &J0@5yvé WIHO (20088 En 2 6 6 me
de As dejer.

akmakt ad

Iz el ement
i mi tniadkemaema RIBaAd &t .e

d e jTablo 3.1&).r |
dejerlerli,ned4d ,bakt éjl&metzddrai - 2 StB¢

1 1?karbbrath r 4 4ye 18¢; mas i
g°r ¢l mektedir

I
Il e sénér éer (
Doygunl uk

karbonatlara; 2S8 ,
Si oksitlere

4, 6, 10,
doygulablo8.15d uj u
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Tablo3.14Kur ak d°neme ait sul ar én bazé se- |l mi k iz element deri ki mler:i

ELEMENT | As B Ba| Br Ca cl Cul| Fe K Li Mg | Mn Na Ni P Sb Si Sr Zn | S04 | NO3

SAMPLES| ppb| ppb | ppb| ppb ppb ppm | ppb| ppb ppb ppb | ppb | ppb ppb ppb| ppm | ppb | ppb | ppb | ppb [ ppm | ppm
2SB1 0 20 | 70 0 77600 | 19 0 20 600 20 | 31400 o 13400 | 0 | 06454 0 | 14000| 300 60 44 0
2SB3 0 0 0 0 89500 | 12 0 0 2700 0 3800 [ O 8100 0 | 06454 © 4700 | 320 0 18 0.6
2SB4 0 0 0 0 74300 | 12 0 0 1100 0 33200| © 8500 0 0 3 | 11000 140 0 42 6
2SB6 0 0 25 0 67800 | 16 0 20 1800 0 20600| O 12100 | 0 | 06454| 2 7700 | 270 0 52 17
2SB10 | © 0 20 0 149000 14 0 0 600 0 9300 [ 0 9400 0 | 06454 3 6400 | 580 0 21 3
2SB11 | © 0 0 0 110600 8 0 0 600 0 7700 | © 8200 0 (041951 o© 6100 | 400 0 17 0
2SB12 | © 0 40 | 400 | 1540@ | 22 0 0 600 0 15300 © 14200 | © 0 0 6100 | 840 0 36 0
2SB13 | © 0 20 0 38200 | 18 0 20 1300 0 22800| O 12400 | © 0 0 4200 | 330 0 27 0.2
2SB14 | 26 0 0 200 | 48000 | 27 0 | 220 | 9600 30 | 3000 [ 180| 27800 | © 0 0 | 38000 80 0 15 05
2SB17 | © 0 20 | 300 | 166000| 33 0 | 130 | 1500 20 | 20000| 50 | 24900 [ © 0 0 | 11000 600 0 68 0
2SB18 | 0 0 20 0 82700 | 25 0 0 9600 0 10800| © 18200 | O | 06454 © 6700 | 140 0 54 23
2SB21 | © 0 0 0 158000 18 0 0 600 0 8400 [ 0 9600 0 | 06454 © 4800 | 660 0 32 0
2sB22 | © 0 0 0 141000 28 0 0 400 20 | 20000| o 16800 | © 0 2 7700 | 440 0 83 11
2sB24 | © 0 0 300 | 82000 | 28 0 0 340 0 20400| 30 | 16400 | © 0 0 | 11000 220 0 30 2
2SB25 | 0 0 70 | 300 | 127000| 37 0 0 1100 30 | 16900 © 23800 | 0 | 06454 0 | 10500 510 0 28 05
2SB26 | 0 0 70 | 500 | 134500| 42 0 | 100 | 1200 0 59000| 20 | 24500 | 140 0 0 7900 | 570 0 116 | 02
2SB27 | 2 0 0 0 45800 | 27 0 20 | 2700 0 23800| © 16500 | 0 | 06454 © 3700 | 260 0 39 08
2SB29 | © 0 110| 300 | 79600 | 35 0 0 4400 90 | 73600 20 | 37000 | © 0 2 | 11000 2500 0 58 1
2SB30 | © 0 130| 300 | 83000 | 29 0 | 2300| 3000 80 | 43000( 200| 41000 | © 0 0 | 15000 2000 | 800 71 0
2SB31 | 0O 0 120| 300 | 137000 40 0 0 1000 20 | s6700| © 28100 | © 0 0 | 12000 510 0 59 11
2SB33 | 0 | 1300 | 110| 1000 | 154000 264 | © 0 7000 | 410 | 22800| 0 | 242000 O 0 0 8800 | 470 30 193 | 81
2SB34 | 0 0 30 | 400 | 123000| 50 0 | 120 2900 | 200 | 12200 © 28500 | 0 [0.80679 O 6400 | 200 20 110 | 17
2SB37 | © 0 0 300 | 137000 19 0 0 240 0 19400 © 17800 | © 0 0 | 13000 290 0 121 7
2SB38 | 0 0 160| 300 | 91400 | 27 0 0 1100 30 | 56300 O 14200 | © 0 0 | 13000 600 20 35 0
2SB39 | 0O 0 60 | 300 | 88000 | 30 [ 20| o© 5800 0 72000| 70 | 20200 | © 0 0 | 15000 240 50 20 04
2SB40 | © 0 0 400 | 76800 | 31 0 0 1200 40 | 15800( © 24300 | 0 |080674 0 | 31000 300 0 24 7

¥9



Tablo 3.14De v a mé .

ELEMENT | As B Ba Br Ca Cl Cu Fe K Li Mg Mn Na Ni P Sb Si Sr Zn | SO4 | NO3
SAMPLES| ppb| ppb [ ppb| ppb ppb ppm | ppb| ppb ppb ppb ppb | ppb ppb ppb| ppm [ ppb | ppb | ppb | ppb| ppm [ ppm
2SB41 65 | 9400 | 200 | 10000 | 216000 | 3720 0 600 [ 158000| 4500 | 63000 O 1934000 | O 0 58 | 29000 4000| O 560 0
2SB42 46 | 11200 ( 200 | 10000 215000 | 3800 0 500 [ 158000| 4600 | 63000 O 2000000 | O 0 54 | 36000 4100| O 376 | 05
2SB43 120 ( 16800 | 800 ( 45000| 580000 | 25000 ( O 4500 | 790000 | 12600 53500 | 400 | 6100000 | O 0 4 [66000 13100 O 180 | 02
2SB-44 24 [ 10000 | 200 | 7500 [ 185000 | 2400 0 0 110000 4000 | 51000| 200 | 1390000 | O 0 10 | 31000 3200| O 320 | 25
2SB-45 0 0 40 400 117000 57 0 40 3900 20 12800 O 34000 0 0 0 | 13000 200 | 20 61 13
2SB-46 0 70 20 0 50000 20 0 310 2600 0 5600 | 130 14700 0 0 0 | 10000 80 0 13 0.6

<9
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°rneklerinin

Tablo3.15Bes |l enme alanéndan al énmék su
2SB1 Phase Sl log IAP  log KT
Aragonite -0,38 -8,66 -8,28 CaCO3
Barite 0,010 -10,12 -10,12 BaSO4
Calcite -0,23 -8,66 -8,43 CaCO3
Chalcedony 0,36 -3,3 -3,66 SiO2
Dolomite -0,62 -17,5 -16,88 CaMg(CO3)2
Fe(OH)3(a) 0,15 18,28 18,13 Fe(OH)3
Goethite 6,04 18,28 12,24 FeOOH
Gypsum -1,94 -6,52 -4,58 CaS04:2H20
He matite 13,39 36,55 23,16 Fe203
Hydro xyapatite 0,23 -39,75 -39,88 Ca5(P0O4)30H
Quartz 0,81 -3,3 -4,12 SiO2
Strontianite -3,14 -12,41 -9,27 SrCO3
Talc -2,79 19,66 22,44 Mg3Si4010(0OH)2
2SB3 Phase Sl log IAP log KT
Aragonite 0,78 -7,51 -8,29 CaCO3
Calcite 0,93 -7,51 -8,44 CaCO3
Chalcedony -0,13 -3,78 -3,66 SiO2
Dolo mite 0,72 -16,16 -16,88 CaMg(C0O3)2
Gypsum -2,2 -6,79 -4,58 CaS04:2H20
Hydroxyapatite 6,01 -33,88 -39,89 Ca5(P0O4)30H
Quartz 0,33 -3,78 -4,11 SiO2
Strontianite -1,01 -10,28 -9,27 SrCO3
Talc -0,3 22,13 2243 Mg3Si4010(0OH)2
2SB4 Phase Sl log IAP log KT
Aragonite -0,45 -8,73 -8,28 CaCO3
Calcite -0,3 -8,73 -8,43 CaCO3
Chalcedony 0,27 -3,41 -3,67 SiO2
Dolo mite -0,74 -17,59 -16,85 CaMg(CO3)2
Gypsum -1,97 -6,55 -4,58 CaS04:2H20
Quartz 0,73 -3,41 -4,13 SiO2
Talc -3,5 19,08 22,58 Mg3Si4010(0OH)2
2SB06 Phase Sl log IAP log KT
Aragonite -0,38 -8,69 -8,31 CaCO3
Barite -0,41 -10,46 -10,05 BaSO4
Calcite -0,23 -8,69 -8,45 CaCO3
Chalcedony 0,05 -3,56 -3,61 SiO2
Dolomite -0,7 -17,67 -16,97 CaMg(CO3)2
Fe(OH)3(a) 0,51 18,55 18,03 Fe(OH)3
Goethite 6,41 18,55 12,14 FeOOH
Gypsum -1,89 -6,47 -4,58 CaS04:2H20
He matite 14,43 37,09 22,66 Fe203
Hydro xyapatite 0,85 -39,29 -40,14 Ca5(P0O4)30H
Quartz 0,49 -3,56 -4,06 SiO2
Talc -3,28 18,69 21,98 Mg3Si4010(0OH)2

Sl : Saturation Index
IAP :lon Activity Product
KT : Solubility Constant

mi



2SB10 Phase Sl log IAP  log KT

Aragonite 0,1 -8,18 -8,28 CaCOs3

Barite -0,87 -11,01 -10,14 BaSO4

Calcite 0,25 -8,18 -8,43 CaCO3

Chalcedony 0,03 -3,64 -3,67 SiO2

Dolo mite -0,5 -17,35 -16,85 CaMg(CO3)2

Hydroxyapatite 1,68 -38,13 -39,81 Ca5(P04)30H

Quartz 0,49 -3,64 -4,13 SiO2

Talc -5,49 17,09 22,58 Mg3Si4010(0OH)2
2SB11 Phase Sl log IAP log KT

Aragonite -0,06 -8,35 -8,29 CaCO3

Calcite 0,09 -8,35 -8,44 CaCO3

Chalcedony -0,02 -3,66 -3,64 SiO2

Dolo mite -0,72 -17,63 -16,91 CaMg(C0O3)2

Gypsum -2,18 -6,76 -4,58 CaS04:2H20

Hydro xyapatite 1,09 -38,89 -39,98 Ca5(P04)30H

Quartz 0,43 -3,66 -4,09 SiO2

Talc -5,25 17,01 22,26 Mg3Si4010(0OH)2
2SB12 Phase Sl log IAP log KT

Aragonite 0,19 -8,11 -8,29 CaCOs3

Barite -0,41 -10,51 -10,1 BaSO4

Calcite 0,33 -8,11 -8,44 CaCO3

Chalcedony -0,02 -3,66 -3,64 SiO2

Dolo mite -0,09 -16,99 -16,91 CaMg(CO3)2

Gypsum -1,8 -6,38 -4,58 CaS04:2H20

Quartz 0,43 -3,66 -4,1 SiO2

Talc -4,5 17,8 22,3 Mg3Si4010(0OH)2
2SB13 Phase Sl log IAP log KT

Aragonite 0,79 -7,56 -8,35 CaCO3

Calcite 0,93 -7,56 -8,49 CaCO3

Chalcedony -0,32 -3,85 -3,53 SiO2

Chrysotile 2,29 34,3 32 Mg3Si205(0H)4

Dolo mite 2,01 -1511 -17,13 CaMg(C03)2

Fe(OH)3(a) 0,97 18,84 17,87 Fe(OH)3

Goethite 6,86 18,84 11,98 FeOOH

Gypsum -2,39 -6,97 -4,58 CaS04:2H20

He matite 1585 37,68 21,84 Fe203

Quartz 0,1 -3,85 -3,96 SiO2

Talc 537 26,59 21,22 Mg3Si4010(0OH)2
2SB14  Phase Sl log IAP  log KT

Aragonite -0,59 -8,9 -8,32 CaCO3

Calcite -0,44 -8,9 -8,46 CaCO3

Chalcedony 0,72 -2,87 -3,59 SiO2

Dolo mite -1,78 -18,8 -17,02 CaMg(CO3)2

Fe(OH)3(a) 1,57 1955 17,98 Fe(OH)3

Goethite 7,46 19,55 12,09 FeOOH

Gypsum -2,49 -7,07 -4,58 CaS04:2H20

He matite 16,7 39,1 22,41 Fe203

Quartz 1,16 -2,87 -4,03 SiO2

Talc -2,79 18,96 21,74 Mg3Si4010(0OH)2

Sl : Saturation Index
IAP :lon Activity Product
KT : Solubility Constant
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2SB17 Phase Sl log IAP  log KT

Aragonite 0,53 -7,8 -8,33 CaCOs3

Barite -0,6 -10,59 -9,99 BaSO4

Calcite 0,67 -7,8 -8,47 CaCO3

Chalcedony 0,16 -3,41 -3,57 SiO2

Dolomite 0,78 -16,29 -17,06 CaMg(CO3)2

Fe(OH)3(a) 1,78 19,72 17,94 Fe(OH)3

Goethite 7,67 19,72 12,05 FeOOH

Gypsum -1,54 -6,12 -4,58 CaS04:2H20

He matite 17,26 39,44 2218 Fe203

Quartz 0,59 -3,41 -4 SiO2

Talc -0,68 20,86 21,54 Mg3Si4010(0OH)2
2SB18 Phase Sl log IAP log KT

Aragonite -0,08 -8,37 -8,29 CaCO3

Barite -0,42 -10,54 -10,12 BaSO4

Calcite 0,07 -8,37 -8,44 CaCO3

Chalcedony 0,03 -3,62 -3,66 SiO2

Dolo mite -0,51 -17,4 -16,88 CaMg(CO3)2

Gypsum -1,79 -6,37 -4,58 CaS04:2H20

Hydro xyapatite 2,44 -37,46 -39,9 Cab5(P0O4)30H

Quartz 0,49 -3,62 -4,11 SiO2

Talc -3,01 19,41 22,42 Mg3Si4010(0OH)2
2SB21 Phase Sl log IAP  log KT

Aragonite 0,46 -7,87 -8,32 CaCO3

Calcite 0,6 -7,87 -8,47 CaCO3

Chalcedony -0,19 -3,77 -3,58 SiO2

Dolomite 0,25 -16,78 -17,04 CaMg(CO3)2

Gypsum -1,84 -6,42 -4,58 CaS04:2H20

Hydro xyapatite 3,47 -36,85 -40,31 Ca5(P0O4)30H

Quartz 0,25 -3,77 -4,01 SiO2

Talc -3,92 17,74 21,66 Mg3Si4010(OH)2
2SB22 Phase Sl log IAP log KT

Aragonite 0,39 -7,93 -8,32 CaCO3

Calcite 0,54 -7,93 -8,46 CaCO3

Chalcedony 0,02 -3,56 -3,58 SiO2

Dolomite 0,54 -16,48 -17,02 CaMg(CO3)2

Gypsum -1,49 -6,07 -4,58 CaS04:2H20

Quartz 0,46 -3,56 -4,02 SiO2

Talc -1,58 20,14 21,72 Mg3Si4010(0OH)2
2SB24  Phase Sl log IAP  log KT

Aragonite 0,04 -8,26 -8,3 CaCO3

Calcite 0,19 -8,26 -8,45 CaCO3

Chalcedony 0,21 -3,41 -3,61 SiO2

Dolomite 0,06 -16,91 -16,96 CaMg(CO3)2

Gypsum -2,07 -6,65 -4,58 CaS04:2H20

Quartz 0,65 -3,41 -4,06 SiO2

Talc -1,22 20,8 22,01 Mg3Si4010(0OH)2

Sl : Saturation Index
IAP :lon Activity Product
KT : Solubility Constant
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2SB25 Phase Sl log IAP  log KT
Aragonite 0,27 -8,04 -8,31 CaCOs3
Barite -0,33 -10,35 -10,03 BaSO4
Calcte 0,42 -8,04 -8,46 CaCO3
Chalcedony 0,17 -3,43 -3,59 SiO2
Dolomite 0,27 -16,74 -17,01 CaMg(CO3)2
Gypsum -1,97 -6,56 -4,58 CaS04:2H20
Hydro xyapatite 2,82 -37,42 -40,24 Ca5(P0O4)30H
Quartz 0,61 -3,43 -4,03 SiO2
Talc -1,95 19,86 21,8 Mg3Si4QLO(OH)2
2SB26 Phase Sl log IAP  log KT
Aragonite 0,02 -8,31 -8,33 CaCO3
Barite 0,11 -9,88 -9,98 BaSO4
Calcite 0,17 -8,31 -8,47 CaCO3
Chalcedony 0,01 -3,55 -3,56 SiO2
Dolomite 0,31 -16,76 -17,07 CaMg(CO3)2
Fe(OH)3(a) 0,59 18,52 17,93 Fe(OH)3
Goethite 6,48 18,52 12,04 FeOOH
Gypsum -1,45 -6,03 -4,58 CaS04:2H20
He matite 1491 37,05 22,14 Fe203
Quartz 0,44  -3,55 -3,99 SiO2
Talc -2,89 18,62 21,5 Mg3Si4010(0OH)2
2SB27 Phase Sl log IAP  log KT
Aragonite 0,79 -7,55 -8,34 CaCO3
Calcite 0,93 -7,55 -8,48 CaCO3
Chalcedony -0,35 -3,9 -3,55 SiO2
Dolo mite 1,94 -15,17 -17,1 CaMg(C03)2
Fe(OH)3(a) 1,07 18,97 17,9 Fe(OH)3
Goethite 6,96 18,97 12,01 FeOOH
Gypsum -2,18 -6,76 -4,58 CaS04:2H20
He matite 1597 37,94 21,97 Fe203
Hydro xyapatite 6,13 -34,36 -40,49 Ca5(P0O4)30H
Quartz 0,07 -3,9 -3,97 SiO2
Sepiolite 0 15,75 15,75 Mg2Si307,50H:3H20
Talc 4,23 2557 21,34 Mg3Si4010(0OH)2
2S5B29 Phase Sl log IAP log KT
Aragonite -0,06 -8,39 -8,33 CaCO3
Barite 0,04 -9,94 -9,98 BaS0O4
Calcite 0,09 -8,39 -8,48 CaCO3
Chalcedony 0,15 -3,41 -3,55 Si02
Dolomite 0,49 -16,6 -17,08 CaMg(CO3)2
Gypsum -1,95 -6,53 -4,58 CaS04:2H20
Quartz 0,58 -3,41 -3,98 SiO2
Talc -1,36 20,07 21,43 M@g3Si4010(QH)2
2SB-30 Phase Sl log IAP  log KT
Aragonite 0,03 -8,43 -8,46 CaCO3
Barite -0,01 -9,77 -9,76 BaSO4
Calcite 0,16 -8,43 -8,59 CaCO3
Chalcedony 0,1 -3,27 -3,37 SiO2
Dolomite 0,52 -16,93 -17,45 CaMg(CO3)2
Fe(OH)3(a) 2,00 1955 17,54 Fe(OH)3
Sl : Saturation Index
IAP :lon Activity Product
KT : Solubility Constant
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2SB30 Goethite 7,9 1955 11,65 FeOOH

Gypsum -1,81 -6,41 -4,6 CaS04:2H20

He matite 18,99 39,1 20,11 Fe203

Quartz 0,48 -3,27 -3,75 SiO2

Siderite 0,19 -10,8 -10,98 FeCO3

Talc -0,01 19,61 19,63 Mg3Si4010(0OH)2
2SB31 Phase Sl log IAP log KT

Aragonite 0,45 -7,89 -8,34 CaCO3

Barite 0,05 -9,92 -9,97 BaSO4

Calcite 0,59 -7,89 -8,48 CaCO3

Chalcedony 0,18 -3,37 -3,55 SiO2

Dolo mite 1,16 -15,94 -17,1 CaMg(C03)2

Gypsum -1,73 -6,31 -4,58 CasS04:2H20

Quartz 0,61 -3,37 -3,98 SiO2

Talc 0,06 21,42 21,36 M@3Si4010(OH)2
2SB37 Phase Sl log IAP log KT

Aragonite 0,14 -8,16 -8,31 CaCO3

Calcite 0,29 -8,16 -8,46 CaCO3

Chalcedony 0,27 -3,33 -3,61 SiO2

Dolo mite 0,02 -16,96 -16,98 CaMg(CO3)2

Gypsum -1,34  -5,92 -4,58 CaS04:2H20

Quartz 0,72 -3,33 -4,05 Si02

Talc -1,9 20,03 21,93 Mg3Si4010(0OH)2
2SB38 Phase Sl log IAP log KT

Aragonite 0,49 -7,82 -8,31 CaCO3

Barite 0,12 -9,94 -10,05 BaSO4

Calcite 0,64 -7,82 -8,45 CaCO3

Chalcedony 0,28 -3,34 -3,61 SiO2

Dolo mite 1,35 -15,62 -16,97 CaMg(CO3)2

Gypsum -2,06 -6,64 -4,58 CaS04:2H20

Quartz 0,72 -3,34 -4,06 SiO2

Talc 1,69 23,67 21,98 Mg3Si4010(0OH)2
2SB-39 Phase Sl log IAP  log KT

Aragonite 0,45 -7,85 -8,31 CaCO3

Barite -0,57 -10,63 -10,05 BaSO4

Calcite 0,6 -7,85 -8,45 CaCO3

Chalcedony 0,34 -3,27 -3,61 SiO2

Dolomite 1,4 -15,57 -16,97 CaMg(CO3)2

Gypsum -2,35 -6,93 -4,58 CaS04:2H20

Quartz 0,78 -3,27 -4,06 SiO2

Rhodochrosite -0,25 -11,36 -11,11 MnCO3

Talc 1,82 23,8 21,98 Mg3Si4010(0OH)2
2SB40 Phase Sl log IAP  log KT

Aragonite 0,65 -7,66 -8,31 CaCOs3

Calcite 0,8 -7,66 -8,45 CaCO3

Chalcedony 0,65 -2,96 -3,61 SiO2

Dolomite 1,19 -15,78 -16,97 CaMg(CO3)2

Gypsum -2,18 -6,76 -4,58 CaS04:2H20

Hydroxyapatite 5,54 -34,6 -40,14 Ca5(P0O4)30H

Quartz 1,09 -2,96 -4,06 SiO2

Sepiolite 0,67 16,56 15,89 M@2Si307,50H:3H20

Talc 4,35 26,33 21,98 Mg3Si4010(0OH)2

Sl : Saturation Index
IAP :lon Activity Product
KT : Solubility Constant
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3.63. 2. Seferihisar Jeoter mal Al ané

Seferihisar b°l gesinden, sécak Ve soju
al énméxkt éer . B° | ge-8334,i45,d6prjalarkap Budafif Ehi (Z58B
dej er3l8ile7s3e5 € S/ ¢ m amektesieh&caa kd esh98K®HT pHi s

dejerleri27860 7680cm gibi y ¢ksek EC de

edilmektedir.

Ulusl ararasé Hidrojeoédongfllaa maBstr&BaljaPf r(d A
dijer 3 s o jinutka sskué n° kaRedjydobnass k én  asfdyémn HCO
2SB33 °rnejinde i se Dbi,rsu kpaNaEe@-HCOK® z k 0 n U S
Bl gedeki sef€Cbkssutapinde, oNap deni z suy!l

Sularéen Piper dkghkhogbdaBerti@larkii kK tyierr.l eAli¢g vy
sojskl ar diyagramda 5-33umagramli klar lbgpenyae (s
% 50 den fazlaolansularb © | ¢ d¢srkeme k't elld rii s € SiBer hangi k
anyon Ve kat yonu ol mayan Akar ek ék sul a
j eoter mal éealmeEmkeé nodlaann asl-81c 41k 43,s44) demniz sgyd S B
katkeéeséndan dolayée diyagramda 7. Bl geye
fazl a sul ar keldi¢glg m8 kSle8doier|l | € r yar é |l ogar
kekil) 3.o0Jauk sullegprarbliebidlogriul gbenzerl ukt ur
k°kenlidir. Jeoter mal sular i se deniz st
kat k es é ¢ o pdkgediru

Tablo 3.146 d eikzi el ement deri kimlerine g°re S
soj uk <SL8B3@mumar al € °TSH 266 (2eD®)ye WHQ@ (200896 i n
i -me suyu Isithaindadafeamléedreijreir |l ere 4B8aAst | an
numar al &€ °r nektmg/lLdde] ébroirn ed esjeehriip tli,r3 ve st a
Seécak sul ar aSBblh K2, @3, @dnarsedila bof, Zlemir ve mangan

dejerleri standartlareéen ¢zerinde -ékmakt:

Ki myasal bil eki mi kontrol Tabld 219 , d ssyog wrkl u
sulardan 2SE33 ve 2SB4 5 &Cia'hkarbonatlara, 2SB 3 6Mgif karbonatlara, Fe



72

oksitlere, 2SB34 ve 2SB4 6 0 Alé ns i | i k at | a rSaqgksitlerg,daygdnr ne k |
olduju tespit edilmiktir43 Ske@RieMsgu °rne
karbonat | ar a,Feve Siwksittene, 28B4 I3 e rhizay SOs2 ve Mg

siikatadoyguro | duj u g°r ¢l mektedir.
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