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Caligma alani, Sindirgi (Balikesir) ilgesinin 7.5 km giineydogusunda, deniz seviyesinden 350-
500 m yiiksekte yer alir. Temelde yer yer biiyiik kiregtast ve ofiyolit kayag bloklar1 igeren Geg
Kretase-Paleosen yasli Bornova Filis Zonu bulunur. Bu yasl temel birimi iizerine uyumsuz
olarak Miyosen yasli Sindirg1 Volkanitleri gelir. Volkanik kayaglar dasit, riyodasit ve riyolit
(?) ile temsil olunur.

Calisma alaninda traverten ¢okelten 1lik kaynak sular1 Ca-Mg-HCO, tipinde sulardir. Bu kay-
nak sularinin sicaklik, pH, EC ve HCO, degerleri sirastyla 28,5-32°C, 7.08-8.16, 428-436 uS/
cm ve 256-275 mg/1’dir. Sular kalsit, aragonit ve dolomit bakimindan doygundur. Doygunluk
indisleri kalsit i¢in -0.12-0.91, aragonit i¢in -0.26-0.76 arasinda ve dolomit i¢in -0.29-1.81 dir.

Emendere yatagi boyunca bosalan kaynaklar 6niinde tufa ¢okelleri gézlenir. Tufalarda baslica,
bryofit baglamtasi tufa, onkolitik tufa, diiz-dalgali laminali tufa ve intraklastik tufa fasiyesleri
geligmistir. Cakiltas1 ve kumtagi gibi silisiklastikler yer yer tufa fasiyesleri ile yanal ve diisey
iliskilidir. Baz1 tufa seviyelerinde gastropod kavkilari iyi korunmustur. Farkl fasiyes birlikte-
likleri sonucunda selale, diisiik ve yiiksek egimli yamag gibi depolanma morfolojileri ortaya
cikmistir. Bazi selale tufa kiitleleri i¢inde birincil magaralar bulunur. Magara iginde sarkat,
dikit ve akmatag olusumlari izlenir. Sarkitlarin i¢i bryofitik tufalardan olusurken, dig kisimlari
akmatas ile kaplidir.

Tufalarin durayli izotop degerleri karbon (8°C) igin %0PDB cinsinden -3.60 ile -6.81 arasinda,
oksijen (3'%0) i¢in %oPDB cinsinden -11.45 ile -7.52 arasinda degisir.

Fasiyes ozellikleri ve duraylt izotop kayitlarina gére Emendere tufalari bir akarsu vadisine
bosalan s1g dolagimli 1lik kaynak sulari tarafindan ¢okeltilmistir.

Bu ¢alisma, Tiirkiye Bilimsel ve Teknolojik Arastirma Kurumu (TUBITAK) tarafindan des-
teklenmistir (Proje No: 115Y141).
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ABSTRACT

Study area is located in 7.5 km southeast of the Sindirgi town (Balikesir), about 350 and 500
m above sea level. At the base, there is Bornova Flysch Zone of late Cretaceous to Paleocene
age, containing place to place huge limestone and ophiolitic rock blocks. The Miocene Sin-
drgi Volcanics rest unconformably on this basement rocks. The volcanic rocks are composed
mostly of dacite and riolite.

ufa precipitating spring waters are those of Ca-Mg-HCO, type. Temperature, pH, EC and
HCO3 values of the warm waters range from 28,5 to 32°C, 7.08 to 8.16, 428 to 436 uS/cm
and 256 to 275 mg/l, respectively. The water saturated with respect to calcite, aragonite and
dolomite. Saturation indices are -0.12 to 0.91 for calcite, -0.26 to 0.76 for aragonite and -0.29
to 1.81 for dolomite.

Tufa deposits are observed in front of the spring waters discharging along the Emendere stre-
am bed. Bryophyte tufa, oncolite tufa, laminated tufa and intraclast tufa are the main facies
developed in the tufa body. The siliciclastics such as conglomerate and sandstone are verti-
cally and laterally interfingered with the tufa facies. In some tufa deposits, gastropod shells
are well preserved. As a result of various facies combinations, depositional morphologies
such as waterfall, low to high angle slope have been emerged. In some of the waterfall bodies
primary caves are evident. Within the caves, stalagmite, stalactite, and flowstone occurrences
are observed. The stalactites themselves consisted of bryophytic tufa, whereas the outer parts
are covered with flowstone.

Stable isotope values of various tufa facies are between -3.60 and -6.81 for 63C (PDB%.) and
are -11.45 to -7.52 for 6'"°0 (PDB%o).

The Emendere tufas were precipitated from the epigenic warm spring waters, discharging
along a stream valley, based on the facies characteristics and stable isotope records.
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