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1. INTRODUCTION
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2. GEOLOGY AND HYDROGEOLOGY
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Fig. 1. Geological map and geological cross section of the study region,
generated from the geological-hydrogeological model of the Baltic Artesian Basin.
Coordinates given in TM Baltic 93 coordinate system (Compiled after Popovs et
al. (in press) and Virbulis et al. (2013)).
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Fig. 2. Geological cross section of the study region, generated from the
geological-hydrogeological model of the Baltic Artesian Basin (Compiled after
Popovs et al. (in press) and Virbulis et al. (2013)). See the cross-section line in
Fig. 1.
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The groundwater in the slow exchange zone is more depleted in
ᵹ18O and ᵹD

than the groundwater in the active and slow

exchange zone. Deepest - stagnation zone is strongly enriched in
ᵹ18O and ᵹD.
The brine in stagnant zone has particularly low D-excess,
deviating noticeably from the global meteoric water line (Fig.
4).The D-excess value has a tendency to increases with depth
(Fig. 5d).

and nine samples for radiocarbon analysis. Samples for ᵹ O and ᵹD were evenly collected
covering all aquifers in the area, however ᵹ13C DIC samples represent only lower aquifers of

range of -13.4 to -9.6 ‰ with more depleted values observed

active zone.

near discharge areas of particular aquifers, however less depleted
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C samples are situated mainly in the slow and stagnant groundwater

values are situated in the southern part and closer to the

exchange zones.

recharge areas of these aquifers. Some radiocarbon samples

4. METHODOLOGY

taken in these aquifers show low radiocarbon activity within the
range of 2.5 - 4.18 thus apparent age is 25 - 30 k yr BP.

All measurements performed at the Tallinn University of Technology. Radiocarbon activities
measured with scintillation spectrometer. The

14

This presents a characteristic downwards C shaped trend.The C-

C results are reported as percentage of the

shaped trend can be explained by mixing of three components:

modern standard (pmC) and as Apparent Radiocarbon age (BP). The stable isotope ratio of
oxygen and carbon were measured on a IRMS and CRDS. The results are expressed in ‰

brine, glacial meltwater and modern infiltration water.
Fig. 6. Apparent 14C age (BP) calculated fromDIC. Location of cross section in Fig 3-f.

deviation relative to VSMOW for Deuterium and oxygen isotopes and VPDB for stable
carbon isotopes in DIC.

In the groundwater

14

C activity of DIC ranged from 2.59 to 21.4 (Table 1) with smallest activity in the bottom of the active groundwater zone.

According to apparent radiocarbon age, the oldest groundwater is situated in the Middle Devonian aquifer and much younger groundwater can be
found under it (Fig.6). However further analysis need to be carried out to crystallize such conclusions.
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Fig. 3. Location of sampling points: a - ᵹ18O and ᵹD of active water exchange zone; b – ᵹ18O
and ᵹD of slow water exchange zone; c – ᵹ18O and ᵹD of stagnant water exchange zone; d –
ᵹ18O and ᵹD of surface waters; e – ᵹ13C; f – C14.
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Table 1. Summary of isotopic composition of groundwater in the three water exchange zones.
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Fig. 4. The measured δD and δ18O values of the
groundwater and surface water samples compared to global
meteoric water line: a full range of obtained values; b zoomin of the point cloud in the center of b.

Narva
Fig. 5. Relation of the isotopic composition, sampling depth and
Cl- concentration: a δ18O versus sampling depth, b δD versus
sampling depth, c δ18O versus log(Cl-) and d D-excess versus
sampling depth.

●

The δ18O values in the Cambrian brine are above -5 ‰ and δD values are approaching -40‰.

●

The slow exchange zone is characterized by δ18O values around -11.7 ‰ and δD values around -85.3 ‰ (standard deviation 0.5 ‰ and 5.0 ‰).

●

Mean δ18O and δD value of the groundwater in the active water exchange zone is -11.1 ‰ and -79.9 ‰ (standard deviation 0.7 ‰ and 5.1 ‰).

●

A gentle heavy isotope depletion trend with increasing depth is observed in the slow water exchange zone;

●

The range of δ13C of DIC in the samples is quite narrow, i.e., from -11.3 to 18.3 δ 13C VPDB. There was no correlation nor with aquifer, chemical
properties or other stable isotopes. Differences can’t be observed even spatially.

●
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Even though δ18O and δD values did not show any signs of the glacial meltwater relict in the aquifers, radiocarbon results suggest that groundwater in
the slow, stagnant and even in the lower part part of active zone recharged during the maximum extend and during the retreat of the ice sheet of the
last glaciation, i.e., at the end of Pleistocene.

