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Kuzeydogu Anadolu bolgesindeki (Ardahan, Artvin, Erzincan, Erzurum, Kars, Rize sahalar)
jeotermal sistemler dnceki ¢aligmalarda, su-kayag etkilesim stireclerinin ve sularin kdkeninin
arastirtlmasi amaci ile fiziko-kimyasal ve kismen kararli izotop teknikleri kullanilarak arasti-
rilmistir. Bununla birlikte, bolgedeki ucucularin kokeni ve 1s1 kaynagi halen ¢oziilmemistir.
Bu ¢aligmada, Kuzeydogu Anadolu bolgesinde yer alan 17 farkli jeotermal sahadaki 36 jeoter-
mal kaynaktan bosalan akiskanlarin kokenini belirlemek amaci ile asal gaz ve ¢evresel izotop
oranlar1 incelenmistir. Bu amag dogrultusunda, su ve gaz drneklerinde R/R, (R=*He/*He 6rnek
ve R,=*He/*He atmosfer) ve CO,/*He oranlar ile sulardaki ¢evresel izotop (oksijen, hidrojen,
trityum, karbon ve kiikiirt) oranlarina ait yeni veriler sunulmustur. Sicak sulardaki diizeltilmis
R/R, (0.21-7.23 R ) oranlar1 kabuksal degerden (0.02-0.05 R, ) daha yiiksektir. Kayda deger
yiiksek R oranlar1 Erzurum ve Erzincan’daki jeotermal akiskanlarda gézlenmistir. Orneklerin
CO,/*He oranlar1 genis bir aralikta (1.3x10° — 1.3x10") yer almakla birlikte genellikle iist
manto degerinden (2x10°) daha yiiksektir. Rize (Ikizdere, Ayder) jeotermal sahalarindan elde
edilen CO,/*He oranlar1 (1.3x10° — 2.1x10°) {ist manto degeri ile drtiismektedir. Sularin d'*O-
dD izotop deerleri, Kiiresel Meteorik Su Dorusu ile tutarll olup dii_iik trityum deerlerine (0.0-
2.13 TU) sahip meteorik kokenli sular olduunu gostermektedir. Termal sulardaki d**S izotop
degerleri +4.0 ile +32.0 %o (CDT) araligin1 kapsamakta ve d"*O(SO,) izotop degerleri ise +0.3
ile + 15.3 %0 (VSMOW) arasindadir. Sularda ¢oziinmiis inorganik karbonda (DIC) 6lgiilen
d"*C izotop degerleri -17.5 ile +8.8 %o (VPDB) arahiginda degismektedir. Incelenen sulardaki
karbonun, mantosal ve kabuksal karbon karisimidan kaynaklandigi, CO,’in ise gogunlukla
kabuksal litolojilerinden tiiredigi diistintilmektedir. Karbonun (toplam karbon miktar1 cogun-
lukla > % 90) ana kaynagini kirectasi olusturmaktadir. Toplam helyum iceriginin % 90’1na
ulasan en yiiksek manto kdkenli helyum, Erzincan bolgesinde olasilikla Kuzey Anadolu Fay1
boyunca yiizeye taginan akigkanlarda bulunmustur.
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ABSTRACT

The geothermal systems in northeastern Anatolian region (Ardahan, Artvin, Erzincan, Erzu-
rum, Kars and Rize provinces) were investigated in previous studies using physicochemical
and partly stable isotopic techniques, leading to an understanding of water-rock interaction
and origin of fluids. However, the origin of volatiles and the heat source in the region still
remain unsolved. In this study, the spatial variations of noble gas and environmental isotopes
ratios of gas and water samples of 36 geothermal springs are explored to identify origin of
Sfluids from 17 different geothermal fields in northeaster Anatolia region. For this purpose, we
present information on the spatial variation of R/R (R='He/'He sample and R =’He/’He at-
mosphere) and CO /*He ratios of gas and water samples, and environmental isotope (oxygen,
hydrogen, tritium, carbon and sulfur) compositions of water samples. The air-corrected R/R
ratios (0.21-7.23 R ) of the hot waters are significantly higher than the crustal values (0.02—
0.05 R ). Notably the higher R/R, values are found in geothermal fluids from Erzincan and
Erzurum geothermal fields. CO /He ratios of the samples vary over a wide range (1.3x10°
—1.3x10") and are generally higher than that of upper mantle array (2x10°). CO /*He ratios
of the gas samples from Rize (Ikizdere, Ayder) geothermal field are found (1.3x10° — 2.1x10°)
around the upper mantle ratio. 0'*O—0D isotope values of the waters are consistent with the
Global Meteoric Water Line, and indicate a meteoric origin with low tritium values (0.0-2.13
TU). 6*'S isotope values in thermal waters are between +4.0 and +32.0%o (vs. VCDT), and
6"*0(S0 ) isotope values fall in the range of +0.3 to +15.3%o (vs. VSMOW). The 6”°C isotopic
values in dissolved inorganic carbon (DIC) in waters are within the range of -17.5 to +8.8%o
(vs. VPDB). The 6°C(CO,) values of gas samples vary from -11.9 to +5.4%o (vs. VPDB). The
carbon in the studied waters is thought to originate from mixing between mantle and various
crustal sources, and CO, is mostly derived from the crustal lithologies. The main source of
carbon (mostly >90% of the total carbon inventory) is limestone. The highest mantle-derived
helium attaining up to 90% of the total helium content was found in the Erzincan area where
[fluids were probably transferred to the surface along the North Anatolian Fault.
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