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Avustralya’nin Queensland eyaletinin giineybati kesiminde yer alan jeotermal sularin 1s1
kaynagimin ¢ogunlukla havza tabaninda yer alan radyojenik minerallerce zengin granitlerle
iliskili oldugu belirtilmektedir. Ancak, Queensland eyaletinin biiyiik bir kismini da igeren
Biiytik Artezyen Havzas1 (GAB: Great Artesian Basin) olarak anilan havzadaki sicak sularin
1s1 kaynagmin kismen manto ile iliskili olabilecegine dair ¢esitli gostergeler de vardir.
Nitekim, yliksek CO, igerigine (% 20-50 mol arasinda) sahip GAB igerisinde yer alan Cooper
Havzasindan alman CO, drneklerinde yapilan karbon-13 izotop analiz sonuglari, karbonun
inorganik (muhtemelen manto) kokenli olduguna isaret etmektedir (6"°C %o -5 and %o -10
arasinda degismektedir).

Bu caligmanin amaci, GAB igerisinde yer alan Cooper ve Galilee havzalarindaki jeotermal
sularin kdkenini ve olas1 manto iliskisini ortaya ¢ikartmaktir. Boylelikle, jeotermal arastirma
ve degerlendirmeler sadece granit temelin oldugu alanlarla smirli kalmayip, sedimanter
havzalardaki jeotermal potansiyelin de daha iyi anlasilmasi ve isletilmesine, jeotermal
kaynaklarin daha etkin bigimde kullanilmasina olanak saglayacaktir. Aragtirmanin sonucunda,
artezyen Ozelligindeki derin kuyulardan su ve suda ¢dzlinmiis gaz 6rnekleri alinarak; sularin
kimyasal kompozisyonu, helyum izotop oranlar1 (R/R ), CO,’deki karbon-13 izotop degerleri,
CO,/*He oranlari, radon aktivite degerleri ile diger soygaz konsantrasyonlari belirlenerek,
jeotermal sularin granitlerden mi yoksa derin fay sistemleri boyunca yukari dogru hareket
eden akiskanin sakli bir magmatik veya manto kokenden mi kaynaklandigina iliskin sorulara
yanitlar bulunacaktir.
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ABSTRACT

The heat source of the geothermal waters in Australia is based largely on an enormous
enrichment in heat-producing radiogenic elements in buried granitic rocks that occur mainly
in the south of Queensland. However, there are also some indications that the heat source
may be partly related to mantle origin. Concordantly, high CO, contents (20-50 moles %) are
observed in gases from the Cooper Basin of Great Artesian Basin (GAB), with 6"°C values
varying between -5 and -10%o indicating the inorganic carbon sources (possibly mantle
source).

This study aims to gain a better understanding of the origin of heat source of geothermal
waters, and to detect the possible presence of a mantle degassing into Cooper and Galilee
Basins. Knowledge of the isotopic composition of geothermal fluids will help to explore
geothermal resources not only in the areas of high heat-producing granitic basements but
also the sedimentary basins. The chemical composition of geothermal waters and dissolved
gas phase including the He and C isotopic composition, the *’Rn activity, helium isotope (R/
Ra) and CO /°He ratios may help to identify zones of geothermal energy resources related
to fracturated granites or hidden magmatic activity and/or mantle fluid contribution through
deep fault systems.
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