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1. INTRODUCTION


The best conceivable stable tracers of water are represented by  the isotopes of the constitutive atoms of the water molecule 18O and D (1,2). If the isotope content changes along ground water path, it will reflect the history of the water. On the contrary, if the isotope content does not change within the aquifer, it will reflect the origin of the water. Origin deals with location, period and processes of recharge and history deals with mixing, salinity and discharge processes (1).


The Someseni mineral water spring area is located in the eastern part of Cluj-Napoca, Romania at the contact between the alluvial plane and the first terrace of the Somesul Mic River (3). The therapeutical qualities of this water were known since the early 1920’s. The spa was established in 1927.


Detailed physical and chemical analyses were performed by the Institute of Balneology and Physiotherapy (4). The radon contents of these waters were also measured (5-7). Theirs chemical composition is dominated by sodium and chloride. Higher values of radon content were noticed for some of them.


From a geological point of view, the mineral aquifer is located on the western border of Neogene Transylvanian Basin. The Someseni spring area is situated on an anticline with salt core. Marls with frequent intercalation of sandstone and volcanic tuffs dominate the lithology of these deposits. The alluvial deposits of the river generally cover the Neogene formations.


From the hydrological point of view, a relative recent research admits the existence of two distinct circuits: a deep one which is following the Neogene formation with salt contents, and a shallow one located within the alluvial deposits which is touching only the upper part of the salt body (8).


We believe after the hydrogen and oxygen isotopes analyses of this waters that there is a single circuit of these mineral waters.

2. MATERIALS AND METHODS


The water samples for the spring No. 1, 2, 3, 8, 15, Becas river and Someseni well were collected monthly from July 2000 to May 2001 at Someseni spring area. Prior to deuterium analyses the waters were vacuum distilled.

For the determination of the oxygen isotopic composition of waters, the waters was equilibrated with CO2 and then the isotopic composition of the CO2 gas was measured. The equilibration time was reduced to a few hours by shaking the samples. When isotopic equilibration has been atteined, the CO2 was extracted from the container, separated from the water vapour by means of a dry ice trap and analysed with a mass spectrometer versus a given reference. We used as reference the same CO2 tank used in equilibration. 

The deuterium analyses of water are carried out on the hydrogen gas obtained by quantitative reduction of water sample (9). The water sample (about 1 (l) is introduced in a heated glass reservoir and a small portion of the sample is introduced in the mass spectrometer at a constant rate through a glass capillary and a quartz tube containing uranium ribbon at 6500C connected directly to mass spectrometer ion source.


The isotopic content is expressed as ( value in part per thousand:

(=(R/RS-1)1000

where R is the isotopic ratio of the probe and RS is the isotopic ratio of the internal standard, SMOW (Standard Mean Ocean Water) (1, 2).

3. RESULTS AND DISCUSSION


The results of the deuterium and oxygen-18 measurements of waters from springs, Becas river and well at Someseni Spa are presented in Fig.1 and Table1.
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Table 1. Temporal variation of D and 18O content 

Data
Ianuarie 2001
Februarie 2001

Proba
(D‰
(18O‰
(D‰
(18O‰

Izvor nr.1
-74.9±1.5
-8.90±0.4
-75.5±2
-9.27±0.4

Izvor nr.2
-74.9±2
-8.73±0.3
-76.1±1,5
-6.85±0.7

Izvor nr.3
-72.9±1.5
-8.65±0.7
-72.9±2.5
-8.95±0.5

Izvor nr.8
-71.0±1.7
-8.08±0.7
-71.6±2.4
-7.71±0,4

Izvor nr.15
-71.0±2
-8.28±0.5
-71.6±2
-8.52±0,4

Fantana
-67.9±1.5
-8.61±0.6
-68.4±1.5
-7.47±0.3

Becas
-73.6±1
-8.65±0.5
-68.4±2
-8.77±0.4


The time period investigated by us was a dried one with insignificant precipitations. A good stability in time and correlation of the deuterium and oxygen contents for the five investigated springs, Becas river and well was shown by the measurements.


In such a way it is more convenient to assume that all the spring are related to a unique aquifer. The ground water trajectory is probably, following the previous layers (sandstone, volcanic tuffs) intercalated in the Neogene pile of sediments. The anticline structure interrupted the continuity of these formations, facilitating the water ascension. Water found different ways to reach the surface in the salt brecia zone. The so called "deep waters" are not always concentrated brines.


This assumption can be sustained by the hydrogen and oxygen isotopes measurements of the waters from this area.


The measurements also confirmed the results of some studies (2), showing that seasonal variations in the isotopic content  are largely attenuated over the water mass, and that the shallow ground waters like the water studied in our case, present the mean annual deuterium content of the precipitation (-66 ‰ the Cluj-Napoca mean deuterium content).

4. CONCLUSIONS


In our opinion, the mineral aquifer of Someseni water spring area is a single circuit of mineral waters. The infiltration is occurring through previous layers, as volcanic tuffs and sandstones in a unidentified recharging zone generating a confined aquifer. This assumption can be sustained by the hydrogen and oxygen isotopes of the waters from this area.
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Figure 1. Comparison of D and 18O content in Someseni springs
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