





conformably overlain by Mioccene aged Kemerkas formation.

The agquiter of thermal waters is fissured and fractused limestones which are called as Ferhatkaya forma-
tion Marbles in the Devecida complex are suggested to be second aquifer.

Thermal waters rise to surface, and overflow on the Cekerek formation, along the thrust fault zone of De-
vecidaB complex. -

: The temparature is 37°C and dicharge is 35 1/S of the first 67 m. depth drillhole which is suggested to be

encountered by thrust zone. Second drillhole 120 m. in depth, and the temparature of the hole is 37°C and dis-
charge is 20 1/S.
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Bilindigi gibi, su aramalarinda ézdireng (Resxshvnty) y6ntemi yaygin olarak kullamlmaktadir. 6zdirenci
diisiik olan baz1 jeolojik birimler, su tagiyan birimlerin anomalisine benzer anomaliler verdikleri zaman tek
basina 6zdireng yonteminin bagarisi sinirh olabilmektedir. Bu giicliifii yenebilmek i¢in cesitli sahalarda 6zdireng
uygulamalan yaninda etkisel kutuplastirma (Induced Polarization, IP) y6ntemi uygulamalar1 yap:lmagtir.
Yapilan uyulamalarda uygun akim ve frekans bandlar kullanarak yeralti suyu tagtyan Jeolojik birimlerin daha
belirgin anomalliklerini elde edildifi goriilmiigtiir.

Bu karakteristik anomalilerin aktifer niteligine gore dmegin kil, kum, ¢akil ve kiregtast ortamlanna gore
daha fabrikalarin tespit edilmigtir. Bu aragtirma sonucuna dayanarak farklh y6rede yapilan 6zdireng-IP diisey elek-
trik sondajlarina gore Snerilen mekanik sondajlarda debisi 25 1t/sh'den 70 lt/snl ye kadar yeralt sulan elde edile-
bilmisgtir.

Iki y6ntemin ayni anda caligmasi hem kantltauf ve hemde kalitatit y6riim getirdiginden yeraltinin
aydinlatilmasinda bilyiik kolaylik sagladif1 goriigtilmiistiir.

Bu karakteristik anomalilerin akifer nitligine gore 6rnegin kil, kum, ¢akil ve kiregtasi ortamlarina gore
farkettigi tespit edilmistir. Bu arastirma sonucuna dayanarak farkli yorelerde yapilan 6zdireng-IP diisey elektrik
sondajlarina gore onerilen mekanik sondajlardan debisi 25 ly/sh'den 70 1t/sn'ye kadar yeralt1 sulan elde edilebil-
mistir.

Iki y6ntemin aym anda galigmas: hem kantitatif ve hem de kalitatif yorum genrdlgmden yeraltmm
aydinlatlmasinda biiyiik kolayhk sagladi1 goriilmiigtiir.

Simdiye kadar cesitli kurum ve kigilerce, Usak-Banaz jeotermal sahasinin _]6010_]11( birimleri fazla mostra
vermediginden yeralti yapisi yeterince aydinlanlmamigtir.

Stz konusu jeotermal sahasimn yaklagik olarak 10 km2'ik bir alaninda sicak su rezervuarini tespit etmek
amaciyla jeoelektrik yontemlerden 6zdireng (Resistivity), etkisel kutuplastirma (IP, Induced Polarization) ve
dogal gerilim (SP, Self Potential) uygulanmigtir. ‘

Inceleme alani gegitli kalinliklarda 600 metre dennllklere kadar kiltasi-gakaltagi, kiregtasi ardalanmalarina
sahip olmasi nedeniyle bu uygulamada, klasik ¢aligma ile elde edilemeyen anomaliler, ancak, uygun akim ve
frekans bandlan kullamlarak elde edilebilmistir. Bu anomalilerden gelistirilen yatay seviye ve diigey jeoelektrik
haritalarinda sz konusu sahanin yapisal durumu ve stratigrafisi aydinlatlabildigi gibi 150 metre ve 600 metre
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gibi farkl iki derinlikte iki rezervuar tespit edilebilmistir. Sicak su alinabilecek iki ayr1 lokasyon ve bir maden
suyu bolgesi tesbit edilmistir. Bu tespitlere gére birinci derecede 6nemli olandan mekanik sondajla 140 metre de-
rinlikte 55°C de 15 lt/sn'lik ve 15 metreye artezyen yapan sicak su elde edilmigtir.

Biitiin bu ¢alismalar, jeoelektrik y6ntemlerin (6zdireng, etkisel kutuplagtirma ve dogal gerilim) korelasyo-
nu ile sicak su aramalarimn daha saglhikh ve hizli olarak bagarili bir sekilde yapilabilecegini ortaya koymustur.

ABSTRACT:

It is well known that the resistivity method is used widely for underground water exploration. When some
geological structures with low resistivity give similar anomalies to those of structures having water the succes
of the resistivity method only can be limited. : ]

In order to overcome this difficulty, the Induced polarization method and the resistivity method have been
applicated together for several area. In the application, it is shown that the anomalies of the geological struc-
tures with the underground water have been obtained clearly by using suitable current and frequency band. Itis al-
so shown that characteristics of anomalies differ depending on the properties of the acquifers such as sandy, con-
glomerate or karst media.

Thus, current density and frequency dependence investigations on the samples have been trited for explora-
tion.

In different district, underground water with debbi from 15 1t/sec. to 70 1¢/sec. colud be obtained from the
purposed drill according to the results of this investigation. 0

It is noted that the use of the two methods together supplies a great easiness for solution of underground
water problems, because of quantitative and qualitative interpretation. :

Up to now, Underground structure of Usak-Banaz geothermal area could not be cleared sufficiently by sev-
eral sectors because geological units have not outcrops to much. ' TRt

In order to determine a resevior, some geoelectric methods, such as resistivity, induced polarization and
self potential, area applied for the mentioned geothermal area having 10 km-sq area. »

: In this application, anomalies, which is impossible to be gotten by conventional work, could be obtained

only by using suitable current density and frequency band because geological stratification has the repeatation of
claystone, pebblestone and limestone with several thickness up to 600 meters depths. Structral and stratification
of the mentioned area could be cleared and also the two reservoirs in depths of 150 meters and 600 meters could
be determined by the interpretation of the improved anomalies from the horizontal and vertical geoelectric maps.

The hot water in 55°C and of 15 1t/sec. has been obtained from the porposed drill. It has an artesian of 30
meters. '

It is shown that this geothermic area, which can not be explained by geological studies, could be enligh-
tened by the combination of te geophysical methods. :

* Akdeniz Uni. Isparta Miih. Fakiiltesi, Jeoloji Boliimii, ISPARTA
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0zZ:

Sakarya-Akyazi-Kuzuluk kéyiinde yer alan sicaksu kaynaklarinin debilerini sondajlar ile arttirmak amact
ile cevrede yaklagik 75 km21ik bir alanda jeoloji ve hidrojeoloji caligmas: yapilmistir.

Bu ¢aligma kapsami icerisinde jeoloji aydinlatmaya ¢alisilmis, sicaksularin rezervuar kayaci belirlenmis
ve sicaklifin orijini arastirilmagtir. ayrica kaynaklarda hidrojeokimyasal aragtirmalar yapllarak sahada yer alan
sularin "Na-HCOj3-Cl-Sicaksu" karakteristiginde olduklar: belirlenmigtir.

~ Sahada yer alan kaynak sularmm sicakliklan 28°C-54°C arasinda degismektedir. Toplam debileri ise yak-
lasik 4.0 1t/sn.'dir.

Sahada iki adet sondaj kuyusu acilmigir. Birinci kuyuda 84°C sicaklik, 21 lt/sn deblde sicaksu elde edil-
migtir. :

Kurulacak kaplica tesislerinde 1sitma amaciyla kullanilmak tizere agllan ikinci kuyuda, kuyuya esanjor in-
ildiginde debi &lciilememis ancak burada da 84°C sicaklik ve diger kuyunun verimine yakin miktarda sicaksu bu-
lunmustur. ’

ABSTRACT:

Many hydrological and geological studies have been carried out in Sakarya-Akyazi-Kuzuluk village, which
covers nearly 75 km2 area, in order to increase flow rate of the hot springs. Therefore two wells have been drilled
in that area.

In the frame of this study the geology has been clarified. Also reservoir rock and the origin of the hot wa-
ter has been determined. By the aid of the hydrochemical studies, the origin of the water was found as Na-HCOj3-
Cl in character.

The temperature of the hot springs in the area changes from 28 C to 54. C. The total flow rate is about 4
1t/sec.

Two wells have been drilled in the area. The temperature of the first well was found as 84 C, and its flow
rate was measured as 21 It/sec. The flow rate in the second well which will be used in hot spa buildings could
not be measured due to down hole heat exchanger. The temperature of this well was found as 84 C. The flow rate
of the second well is also close to the first well.

* M.T.A. Genel Miidiirligi-ANKARA

BUYUK SU KUTLELERININ DINAMIK VE KINEMATIK PROBLEMLERINDE
IZOTOPLARIN KATKISI

THE CONTRUBITION OF USING ISOTOPS IN THE DYNAMIC AND KINEMATIC PROBLEMS OF
LARGE VOLUME OF WATER

Sevki FIL1Z*

0zZ: » :
Cevre korunmasi, su kaynaklarimin kalitelerinin korunmasi, maden hidrojeolojisi, jeotermal sistemler, ze-
min tuzlulugu kirliligin nakli ve dagitilmasi, termal, mineral ve termomineral sulann etiidii, karst akiferlerinin

38 T



