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Ulkemizde Bat1 Anadolu Bolgesi Menderes Masifinde Biiyiik Menderes, Kiigiik Menderes ve
Gediz kitasal rift zonlar1 genel olarak D-B yoniinde uzanim gosterirler, Orta Miyosende olan
gerilme tektonigine bagli olarak olusmuslardir ve ¢ok sayida jeotermal sistemleri, epitermal
maden yataklarimi ve Orta Miyosenden zamanimiza kadar yasa sahip olan volkanik kayaglar
ile temsil edilirler. Burada jeotermal sular daha ¢ok Menderes Masifinin D-B yonlii ana fay-
larini gapraz kesen KD-GB ve KB-GD uzanimli faylara baglidir. Bu KD-GB ve KB-GD uza-
niml faylar D-B yonlii faylarin Orta Miyosende meydana getirdigi sikigma tektonigi sonucu
meydana gelmis bulunmaktadir. Bu sikisma tektoniginde - genel olarak Menderes Masifinde —
iki genlesme tektonigine maruz kalan rift zonu arasinda kalan horst alan1 6nce deformasyon ve
sonra faylanmaya maruz kalarak KD-GB ve KB-GD uzanimli faylar1 meydana getirmektedir.
Bu faylarin olusturdugu kitasal rift zonlarindan biri Gediz olup Alasehir, Kursunlu, Camurlu,
Pamukkale ve Urganli gibi ¢ok sayida jeotermal su lokasyonlar ihtiva etmektedir. Gediz ki-
tasal rift zonunda bulunan Alasehir jeotermal sulart 100-200 MWe enerji kapasitesi ile yorede
onemli bir potansiyel olusturmaktadir.

Jeolojik olarak Paleozoyik yasli gnayslar ¢aligma alaninda taban kayaglari olustururlar ve Pa-
leozoyik ve Senozoyik yasl mikasist, kuvarsit ve mermer ardalanmasi, Miyosen yasl konglo-
mera, kumtasi ve kiltagi ardalanmasi ve Pliyo-Kuvaterner yasl konglomera, kumtasi ve kiltas
ardalanmasi tarafindan uyumsuz olarak ortiiliirler. Calisma alaninda Paleozoyik ve Mesozoyik
yaslt kuvarsit ve mermerler hidrojeolojik olarak jeotermal sular i¢in rezervuar kayaglari olus-
tururlar. Jeotermal sular ¢aligma alaninda Na>K>Ca>Mg baskin katyonlar1 ve HCO,>CI>SO,
baskin anyonlar1 ile Na-HCO, tipi sular olup kismi dengede bulunan sular olarak adlandirila-
bilir. Jeotermal sular jeokimyasal termometre sonuglarina gore 185 °C rezervuar sicakligina
sahiptir ve bu sicaklik dlgiilen sicakliklarla olduk¢a uyusmaktadir. 8'*0 ve 6°H durayl izotop-
lar1 Alagehir ve yakin ¢evresi jeotermal sularinin meteorik su ¢izgisinden saga dogru saptigini
gostermektedir ve bu durum ytiiksek sicaklik kosullari altinda meydana gelen jeotermal akis-
kan-kayag etkilesimine isaret etmektedir. Bu veriler yogun su-kayag etkilesimi degerleri veren
hidrojeokimyasal analiz sonuglari ile bire bir uyusmaktadir.

Caligma alaninda, jeotermal sular meteorik kdkenlidir. Burada tiim meteorik kdkenli sular yii-
zeyden derine dogru ilerlerken bir nevi filitrelenmeden ge¢mekte ve asagiya dogru siiziilmek-
tedir. Diger alanlarda oldugu gibi Gediz kitasal rift zonunda bulunan derin faylar dolayisiyla
bu sularin derin sirkulasyonu s6z konusu olmaktadir. Bu ylizden asagtya siiziilen sular insan
ayak izleri ile taninan Kula volkanikleri gibi sogumakta olan volkanik kayaglar tarafindan
isitilmaktadir. Alagehir jeotermal alaninda, meteorik sular fay zonlarinda ve gegirimli kirin-
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tili sedimanter kayaglarda magma odasi ¢atisi lizerinde bulunan yaklasik 4-5 km derinlikte
bulunan reaksiyon zonlarina dogru ilerlemekte, burada sogumakta olan magmatik eriyik ta-
rafindan 1sitilmakta ve daha sonra yogunluk azalmasi ve konveksiyon hiicreleri baskisiyla
yukartya dogru ¢itkmaktadir. Burada magma kaynakl CO,, SO,, HCI, H,S, HB, HF ve He gibi
ucucu elemanlar jeotermal su rezervuarina ulagsmakta ve sonra altere olmus kayag, jeotermal
su ve gazlar arasinda bir denge durumuna gecis s6z konusu olmaktadir. Bu yiizden, jeotermal
sular Gediz kitasal rift zonunda tektonik zayif zonlar boyunca sicak su kaynaklari, su buhari ve
gazlar halinde yiizeye ¢ikmaktadir. Alagehir jeotermal sulari 100-200 MWe seklinde jeotermal
enerji potansiyeline sahip olup bu jeotermal enerji santrallerinde iiretilen jeotermal sularin %
2.0 CO, ihtiva etmesi oldukga 6nemlidir.

Anahtar Kelimeler: Alaschir, jeotermal sular, Gediz, hidrojeolojik modelleme, Menderes
Masifi, Tiirkiye
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ABSTRACT

In western Anatolia, Turkey, the continental rift zones of the Biiyiik Menderes, Kii¢iik Men-
deres and Gediz were formed by extensional tectonic features striking E-W generally and
representing a great number of active geothermal systems, epithermal mineralizations and
volcanic rocks from Middle Miocene to recent. The geothermal waters are associated with the
faults which strike preferentially NW-SE and NE-SW and locate diagonal to general strike of
the rift zones of the Menderes Massif. These NW-SE and NE-SW striking faults were probably
generated by compressional tectonic regimes which leads to the deformation of uplift between
two extensional rift zones in the Menderes Massif. The one of these rift zones is Gediz which is
distinguished by a great number of geothermal waters such as Alasehir, Kursunlu, Camurlu,
Pamukkale and Urganl. The geothermal waters of Alasehir form the biggest potential in the
rift zone of Gediz with a capacity of about 100 to 200 MWe.

Geologically, the gneisses from the basement rocks in the study area which are overlain by a
Paleozoic to Mesozoic intercalation of mica schists, quartzites and marbles, a Miocene inter-
calation of conglomerates, sandstones and clay stones and a Plio-Quaternary intercalation
of conglomerates, sandstones and clay stones discordantly. In the study area, Paleozoic to
Mesozoic quartzites and marbles form the reservoir rocks hydrogeologically. The geothermal
waters with Na+K>Ca>Mg dominant cations and HCO>CI>SO, dominant anions are of
Na-HCO, type and can be considered as partial equilibrated waters. According to the results
of geochemical thermometers, the reservoir temperatures area of about 185 °C in accordance
with measured reservoir temperatures. Stabile isotopes of 0'*0 versus 6°H of geothermal wa-
ters of Alasehir deviate from the meteoric water line showing a intensive water-rock interac-
tion under high temperature conditions. These data are well correlated with the results of the
hydrogeochemical analyses which also indicate intensive water-rock interaction and reactions
with silicates. In the study area, the geothermal waters of meteoric origin. The infiltration
takes place along the Menderes Massif- Due to the deep circulation which is made possible
by the deep reaching fault system of the rifi zone of Gediz, the meteoric waters are heated by
recent subvolcanic activity such as Kula volcano with human foot prints. In the area of Ala-
sehir, the meteoric waters percolate at fault zones and permeable clastic sediments into the
reaction zone of the roof area of a magma chamber (of Kula volcano) situated at a probable
depth of 2-4 km where meteoric waters are heated by the cooling magmatic melt and ascend
to the surface due to their lower density caused by convection cells. The volatile components
of CO, SO, HCI, H,S, HB, HF and He out of magma reach the geothermal water reservoir
where an equilibrium between altered rocks, gas components and geothermal waters perfor-
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ms. Thus, the geothermal waters ascend in tectonic zones of weakness at the rift zone of the
Gediz in terms of hot springs, gases and steams. Finally, the geothermal waters of Alasehir
are distinguished by a 2,0 percent CO, of productions in geothermal power plants especially.

Keywords: Alasehir, geothermal waters, Gediz, hydrogeological modeling, Menderes Massif,
Turkey
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