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Groundwaters from hard crystalline and metamorphous rocks as well as from Quaternary
deposits, i.e. alluvial and glacial deposits (softrocks), from the counties of Sor-Trendelag and
Nord-Tnamdelag in central Norway have been analysed for major and minor elements and ions
(Figure l).This investigation was carried out as part of a national groundwater assessment
program exploring potential sources of supply for domestic water. Although this area is
located on the western side of the mountain range dividing Norway and Sweden, and thus
does not discharge into the Baltic Sea, the difference in overall chemistry of the groundwater
in the hard-rock aquifers compared to the soft-rock aquifers reflects the enrichment of
chemical constituents which takes place in the subsurface and the residence time. The bedrock
in the investigated area embraces a wide range of metasedimentary and igneous rocks from
Middle Proterozoic to Silurian age. Figure 2 shows the results of the analyses in cumulative
frequency diagrams. For the parameters Br", Mn, NO3", and Si, there is only a small or no
significant difference between the two types of waters. Factors other than the lithology which
affect these parameters are e.g. the composition of precipitation, redox conditions, agriculture,
silica saturation kinetics. For alkalinity, electrical conductivity, pH, Al, Ca, Cl", F', Fe, K, Mg,
Na, and SO4

2" the differences are significant, with all being enriched in the hard-rock aquifers,
except for Fe which exhibits the highest concentrations in the soft-rock aquifers. This reflects
irons mobility in the surficial environment in this partially boggy region. The increase in the
other measured parameters is largely due to the recharging water interacting with marine
Quaternary deposits extending up to 180 m above sea level (saline parameters), and also due
to interaction with rocks and minerals as it percolates through down to and within the
aquifers. This is indicated by a general increase in pH. A similar change in overall chemistry
to what is reported here is expected to affect any water being recharged over large areas of the
Scandinavian peninsula, especially in the lowlying regions .
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Fig. 1. Maps showing the distribution of F" in water abstracted from a) Hard-rock wells, and
b) Soft-rock wells located in Central Norway.
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Fig. 2. Cumulative frequency distributions of all variables analysed in groundwaters from
"soft"- and "hard"-rock aquifers in Central Norway.
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