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Ercis, dogu Anadolu da yer alan Van ilinin en biiyiik ilcesidir. Zilan jeotermal alani, Ercig'in ve Van goliiniin
30 km kuzeyinde, 1850 ile 3500 metre yiikseltileri arasindaki Zilan vadisi igerisinde, Hasanaptal-Sorkoy-
Gergili koyleri arasinda yer almaktadir. Inceleme alaninda yiizeyleyen en yash birim Paleozoyik yash
metamorfitlerdir. Senozoyik baslarinda Jeosenklinal c¢okellerinden olugsan 250 m kalinliktaki Gergili
formasyonuna ait kumtaSl, kiregtasi, kiltaSl-marn ve ultrabazik birimler yer alir. Uzerinde Alt Miyosen yash
tamamen altere olmus Sorkdy lavi yer almaktadir. Miyosende ise Klzlldere formasyonu, Yallndam, Doganci
ve Ilica lavlar iizerine Ust Miyosen-Alt Pliyosen YaSIl Yéreli formasyonu yer allr. Aladag lavi ve
ignimbiritler Pliyosen ve daha gen¢ yastadirlar. Kuvaternerde ise Zilan lavi, traverten ve aliivyonlar yer
almaktadir.

Bolgede neotektonik donem Orta Miyosende baslamistir. Sikisma rejimi sonucu D-B dogrultulu, K veya G'e
egimli bindirmeler, D-B dogrultulu kivrimlar olusmustur. Ayrlca KD-GB uzanlmll sol yonlii dogrultu atlmll
faylar ve KB-GD dogrultulu, sag yonlii dogrultu atlmll faylar goriiliir. CBS tabanli programlar kullanarak
lineasyon ve fay haritasi1 olusturulmus ve modellenerek frekans analizi ve eSfrekans haritas1 yapilmustir. {1k
kez uygulanan bu yontemle, faylarin deforme ettigi frekansi yiiksek alanlarin bulunmasi saglanmaktadir.
Zilan jeotermal alaninda olusturulan frekans haritasinin daha yiiksek slcakllkll ve daha biiyiik debili kaynak
sularinin ¢iktig1 noktalarla gakistigi tespit edildi. Bu metodun, 6zellikle kirlkll-catlakll rezervuarlarda tiretim
kuyu yerinin se¢ciminde oldukga yararl olacag diisliniilmektedir. Bolgedeki aktif tektonik volkanizma, Zilan
vadisindeki jeotermal alanin isi kaynagim olusturur. Yiiksek isi anomalisini belirleyen veriler; geng
volkanitler, slcaksu kaynaklar1 ve bu kaynaklarda tasinan yiiksek sodyum, karbonat ve klor eriyikleri,
cozdiikleri metaller ve bolgede yaygin olarak goriilen hidrotermal alterasyonlardlr. Hazne kayayi intriizifler,
kumtaSlarl ve kiregtaSlarl olusturur. Ortii kayay ise Sorkdy lavi, altere tiifler ve Miyosen ¢okelleri olusturur.
Yogun tektonizma faliyeti sonucu fay ve klrlk-catlak sistemlerinin gelismesi, Ercis havzasinda ¢ok sayida
(52 soguk kaynak ve 59 slcak (termal)), su kaynaginin gelismesine ortam hazirlamistir. Zilan jeotermal
alanindaki termal kaynaklarin sicakliklar1 34-80 °C ve debileri 9-18 /s arasinda degisir. Ayrlca, sicakliklari
80-105 °C ve debileri 4-40 1/s arasinda degisen 4 jeotermal tiretim kuyusu bulunur. Kaynak sularinin TDS
degeri 500-3500 mg/l ve EC degeri 1000-7200 uSm/cm arasinda, pH degeri ise 6-8.5 arasinda
degismektedir. Zilan vadisi slcak su kaynaklarinin ana katyon elemanlar1 Na>Ca>K>Mg, olup yiiksek Na
konsantrasyonu soguk su karisimimin az oldugunu gosterir. Ana anyon elemanlar1 ise CI>HCO3>SO4
Seklinde siralanir. Bu durum, Zilan termal sularlnln Na-Cl ve Ca(HCO3)2 tipi sular oldugunu
gostermektedir. SiO, jeotermometresi sonucuna gore, termal sularin rezervuar sicakliklarinin yaklagik 110-

140 °C arasinda degistigi belirlenmistir.

ABSTRACT

Ercis is the biggest district of the Van Province, locating at Eastern Anatolia. Zilan geothermal area locates
at 30 km north to the Ercis and Lake Van, between Hasanaptal-Sorkéy-Gergili villages in the Zilan valley, of
which altitude ranges from 1850 to 3500 m. Basement rock is the Paleozoic aged metamorphites. The lower
Cenozoic aged and including geosyncline sediments, the Gergili formation has a thickness of about 250 m
and is composed of sandstone, limestone, claystone-marl, and ultramafic rocks. Lower Miocene aged and
entirey altered Sorkéy Lava overlies these units. Miocene is represented by K\z\ldere formation and
Yahndam, Doganc\ and Il\ca lavas and is overlain by Upper Miocene-Lower Pliocene aged Yoreli formation.
Aladag lava and ignimbrites possess Pliocene and younger time intervals. Zilan lava, travertine and
alluvium were deposited during Quaternary period. In the region, neotectonic period was started in middle
Miocene. The compression regime has resulted in the regional uplifts (and subsidences) and the faults,
trending E-W and inclined either to north or south have occurred along withfolds extending in E-W
direction. In addition to these structures, dextral faults in NW-SE direction and sinistral faults extending
along NE-SW have developed too. Afault and lineation map was created by using a GIS-based software. The
frequency analysis was realized by modelling the map and an isofrequency map was prepared. Applied for
thefirst time for fractured reservoir rocks, that method provides the detection of high frequency areas
deformed by fault system. An isofrequency map, established for Zilan geothermal area proved that the areas
of springs that hotter and offering high flow rates coincide with higher frequency areas on the map. So, it is



thought that, thismethod will especially be useful for determining the production well sites in fractured-
fissured reservoir rocks.

The active tectonism and volcanic activities in the region are the heating sources of Zilan geothermal field.
The evidences of high temperature anomalies in the investigated area are young volcanics, hot springs, high
rate ofNa, CO, and Cl and dissolved metallic ions in hot water and hydrothermal alterations seen widely in

the region. According to the results of hydrogeological studies, the reservoir rocks are intrusive rocks,
sandstones and limestones. Capping rocks are Sorkdy lava, altered tuffs and Miocene-aged sediments.

In Ercis Basin, as a result of intensive tectonic activities, fractured and faulted reservoir systems developed.
Consequently, 52 cold and 59 hot springs emerged from these fractured reservoir rocks. Measured surface
temperatures of the hot spring waters in the area vary between 34 °C and 80 °C. Theflow rates ofthe springs
range from 9 to 18 l/sec. Besides that, there are 4 production wells in Zilan Geothermal area; production
temperatures in the wells vary between 80 °C and 105 °C andflow rates fluctuate between 4 l/sec and 40
I/sec; pH values offer 6,0-8.5 interval. Total dissolved solids-TDS values extend in 500-3500 mg/l interval
and Electrical Conductance-EC values vary between 1000 and 7200 uSm/cm. Major cations exhibit
Na>Ca>K>Mg alignment, and high Na values display mixing of the cold water in low-level. Major anions
are ordered as CI>HCO,>SO, Most ofthe thermal waters in the area are characterized as Na-Cl- and

Ca(HCO,)2-type although there are afew C-Na-HCO,, Na-Ca-SO, and Ca-Mg-HCO -type waters.
Reservoir temperatures obtained by silica geothermometer are determined as about 110-140 °C.



