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Hisaralan Jeotermal Sahas1, Balikesir {li Sindirg1 flgesi’nin 25 km KD’sunda, deniz seviyesin-
den gére 300-450 m yukarida, GB’ya bakan bir yamag iizerinde yer alir. Inceleme alaninda en
yasli birimler Izmir-Ankara Flis Zonu icinde yer alan ofiyolitik kayalar ve kirectasi bloklaridir.
Bunlar iizerine uyumsuz olarak dasit-riyodasit gibi Miyosen yasl volkanik kayagclar gelir. Tra-
vertenler dogrudan volkanik kayaglar lizerinde ¢okelmistir.

Traverten ¢okelten sicak kaynak sulari Na-HCO, tipindedir. Sularin sicakliklar1 54-97°C, pH
degerleri 6.55-8.13, elektriksel iletkenlikleri (EC) 1125-1429 pS/cm ve bikarbonat degerleri
470-640 mg/l arasinda degismektedir. Bu sularin hemen hemen tamanu kalsit, aragonit ve
dolomitce doygun olup, kalsit doyma indisi 0.01-1.43, aragonit doyma indisi 0.04-1.33, dolo-
mit doyma indisi 0.25-1.79 arasindadir. Bazi sular kuvarsca doygundur (kuvars doyma indisi
0.07-0.44 arasindadir).

Baslica traverten depolanma morfolojileri: kaynak-bosalim kanali, traverten yamaclari ve se-
laleleri, fisiir sirt1, kaynak tiimsekleri ve traverten kuleleridir. Bunlar arasinda en dikkat ¢eken-
leri, Diinya’da da ender rastlanan traverten kuleleridir. Glinlimiizde az sayidaki kule olusum-
lar1 sadece inceleme alaninin batisindaki Serin Dere ile sinirlidir. Kulelerin boylari en fazla
5 m, taban genislikleri 4.6 m’dir. Kulelerin tepelerinde dairesel, oval veya merceksi sekilli,
geniglikleri birka¢ cm ile 70 cm arasinda degisen delikler bulunur. Depolanma morfolojileri-
nin olusumunda yer alan en yaygin traverten tipleri kristalin kabuk, pizolit, laminali traverten,
niliifer yapragi- rafsi ve mikro bosluklu travertendir.

XRD olglimlerine gore, travertenler ¢ogunlukla kalsitten olusur, ancak degisik oranlarda
(%64’e kadar) aragonite de rastlanmistir. Traverten drneklerinde en fazla bulunan element,
260643-394857 ppm ile Ca’dur. Sr konsantrasyonlari ise 11636-515.8 (ppm) arasindadir. En
yiiksek Sr degerleri kaynaklara yakin konumdaki giincel ve yar1 giincel 6rneklerden elde edil-
mistir. Ba 63 ppm’den 3434 ppm’e degisir. Travertenlerin durayli izotop degerleri karbon
(8'%C) i¢in —0.5 ile —4.3%o (V-PDB), oksijen (6'*0) i¢in —23.6 ile —11%o (V-PDB)’dir. Negatif
carbon izotop degerleri, traverten olusumunda magmatik kokenli CO, katilimini igaret etmek-
tedir. Element ve durayli izotop verilerine gore incelenen traverten olusumlart derin dolagiml
hidrotermal sulardan ¢okelmistir.

Anahtar kelimeler: Hisaralan Jeotermal Sahasi, sicak su kaynagi, traverten, jeokimya

Bu calisma, Tiirkiye Bilimsel ve Teknolojik Arastrma Kurumu - TUBITAK tarafindan
desteklenmistir (proje no: 115Y141).

718



70. Tiirkiye Jeoloji Kurultay: Bildiri Ozleri 10-14 Nisan/April 2017 Abstracts of the 70" Geological Congress of Turkey

DEPOSITIONAL FEATURES AND GEOCHEMISTRY OF
TRAVERTINES AT HISARALAN GEOTHERMAL FIELD
(SINDIRGI, BALIKESIR)

Mehmet Ozkul °, Ali Gokgoz ¢, Ali Kamil Yilmaz *, Atahan Ath ®,
Gamzenur Cagdasg “
“Pamukkale University Eng. Faculty Dept. of Geol. Eng., Kinikli Campus,Denizli
®Balikesir University Eng. Faculty Dept. of Geol. Eng., Cagis Campus, Balikesir
(mozkul@pau.edu.tr)

ABSTRACT

Hisaralan Geothermal Field, located to 25 km NE of the Sindirgi town, Balikesir, is found at eleva-
tions between 300 and 450 m on a SW-facing slope. In the studied area, the oldest units are ophio-
litic rocks and limestone blocks within the Izmir-Ankara Flysch Zone. The Miocene volcanic rocks
such as dacite-riyodacite rest unconformably on these bedrocks. Travertines directly precipitated
on the volcanic rocks.

The travertine-precipitating spring hot waters are those of Na-HCO, type. Temperature, pH, EC
and HCO, values of the hot waters range between 54 to 97°C, 6.55 to 8.13, 1125-1429 uS/cm and
470-640 mg/l, respectively. Almost of these hot waters saturated in calcite, aragonite and dolomite.
Saturation indices are 0.01-1.43 for calcite, 0.04-1.33 for aragonite and 0.25-1.79 for dolomite.
Some of the waters saturated in quartz with a range of 0.07 to 0.44.

Mainly depositional morphologies are spring-overflow channel, travertine slope-waterfall, fissure
ridge, spring mounds, and towers. The most leading one among these are the travertine towers.
Presently, tower formations in less number are limited only to the Serin stream west of the studied
area. The towers are up to 5 m in height and up to 4.6 m in width at the base. At top of the towers,
there are circular, oval or lenticular vents that are a few to 70 cm in dimension. Crystalline crust,
banded travertine, pisolith, laminated travertine, lilypad-ledge travertine and microporous traver-
tine are the most common lithotypes that took place in formation of the depositional morphlogies.

Travertines are mostly calcite, however, aragonite was detected in various amount up to 64% based
on XRD measurements. The most common element in the travertine samples is Ca with 260643 to
394857 ppm. The Sr concentrations are between 11636 to 515.8 ppm. The highest Sr values were
yielded from the recent and subrecent samples close to the springs. Ba change from 63 to 3434
ppm. The stable isotope values are —0.5 to —4.3%o (V-PDB) for carbon (6"*C) and —23.6 to —11%o
(V-PDB) for oxygene (0"°0). The negative carbon isotope values most likely imply the CO, contri-
bution of magmatic origin.

The travertine precipitation resulted from deeply circulated hydrothermal waters according to the
element and stable isotope data.
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