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The composition of the Cl- dominated brines at the base of the The groundwater composition there can be nicely explained The active water exchange zone is characterised by fresh water of Ca-Mg-HCO, type with
sedimentary basin is characterised by shift from Na+ towards Caz+ as by the mixing of freshwater from above and brine residing exceptions in cases where gypsum are abundant in sedimentary rocks and sulphate ion
dominant cation, partially associated with depth of the aquifer and deeper in the presence of gypsum during some but no all prevails.
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< ii Water composition does not represent the current flow lines: Water composition in D; gj-am aquifer.
o MwTT likely position of old/relict groundwater.
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i deficite S04 The freshwater composition seems to be mostly controlled by three minerals — calcite,
Green line: the basin fluid line from Davisson and Criss (1996); Contrasting water composition in lower and apper parts of slow water exchange dolomite and gypsum. Itis SuggeStEd that Clay minerals can play d Slgmﬂcant role in
Black line: regression from all data at the Cm aquifer; zone controlling the relative concentrations of cations, but this is not strictly proven yet.
Red line: regression from Ca2+ excess < 300;
Blue line: regression from Ca?* excess > 300 Well documented modern seawater intrusion induced by water abstraction is found in the
territory of the Liepaja City.
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The intrusion of salt water from deeper aquifers can be spotted across the territory as

20
I
Z0
I

Model shows much higher [SO,2] values for the Na-Ca- T 5 : : : . : :
. gher [SO.2] 5 & well. These zones are usually associated with tectonic faults, enabling the intrusion of
Cl brine in the presence of the gypsum, than anywhere <] 2 _ _ , ) _
observed, suggesting that the water have not | ) N salty water through the regional aquicludes. Particularly prominent is the saltwater body
equilibrated with this mineral. However the i in the vicinity of the Riga City. Three major rives are discharging in the sea there making
observations form a nice continuum from modelled Na- o o . T e it a natural confluence zone of groundwater as well. The intensive groundwater
Cl brine equilibrated with gypsum, suggesting that the g S st i S . . . . abstraction in the city probably enhanced the upwelling of saltwater here, but primary it
exp|anat|on IS more Comp|ex_ 0 100 200 :CU; 400 500 600 0 20 [2:] 60 80 iS 3 natural phenomenon.
There is a small offset of the modelled Na-Cl brine cmf D12f Salt water intrusion at Riga
composition and the observed trend, pointing to the s |
. . & %— . \Q ° 9 o HG strat unit . . . .
some systematic .error in the mod'el, that. could be the ) \ o 15 The diversity of groundwater composition in the
temperature, which was not considered in the model. 2 S9! \ _ P Riga region: several types of deep saline water,
5 \ ° o o freshwater and, possibly seawater can be
5 - . | / ; . 5 o identified.

The model reasonably well explains the relationship 5 . 5 *] \ ¥ ] P
between concentrations of SO,2+, Cl- and Caz+ in lower g - g - J s \ . o 37
Devonian saline waters: mixing of gypsum contact g | ) ) S &7
water and water not equilibrated with gypsum is 2 - ed @
evident and except few cases it is not possible to , 5 0ol . ]
identify the original brine type. =@ | = | | | | | |

30 0 5 10 15 20 25 30 =]

X

The water affected by gypsum dissolution seems not to . il A
be fully equilibrated with the dolomite: if the D12r = i

dedolomitization reaction would be completed, then - - 0 5 10 15
smaller Ca2+ concentrations should be observed, both in [S04]
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- 2 v The interesting question is if there is any paleogroundwater trapped in the active or slow
N water exchange zone of the sedimentary basin that could be distinguished from modern
5 s 5 ° recharge water due to particular isotope signal originating in the Quaternary cold stages
R or chemical composition — remains of relict sea water or sedimentation water.
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