NORPLAN Course 2.1 Hydrochemical data interpretation.

[IGEndwater CRemicat Euolution |
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(limestone and silicate aquifers)

The main reactions are probably

1) Weathering of carbonates FAST
CO, + H,0 + CaCO, & Ca** + 2HCO;
2C0, + 2H,0 + CaMg(CO,), & Mg>* + Ca** + 4HCO;

2) Weathering of silicates, such as feldspar SLOW
2NaCaAlL Si O + 6CO, + 9H,0
& 2Ca** + 2Na* + 6HCO, + 4Si0, + 3AL,Si,0,(OH),
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NORPLAN Course 2.1 Hydrochemical data interpretation.
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;We start off with low salinity
Ca-HCO, and Mg-HCO, water
as expected

But then the waters start accumulating
Na, SO, and CI

Is this evapo-concentration?
Is it dissolution of halite / gypsum?
Yes, possibly both!
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® There is evidence of calcite and
gypsum in shallow soils. Less evidence
of halite, except in extreme north
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e meq ratio Mg/Ca in calcite is often around 0.1....but Mg
continues to increase in groundwater after calcium has been
suppressed by calcite saturation

----------- Na/SO4 seawater

--------------------------------------------- Mg/Ca seawater
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After Pamachev et al 1999. Hydrochemical g
evolution of Na-SO4-Cl groundwaters ina

EXPLANATION
V_C = Vendian-Cambrian (carbonates
and voleanogenic rocks etc.)
©_0 = Cambro-Ordovician (granitoids)
D1 = Lower Devonian (volcanio +
sedimentary rocks)
D2 = Middie Devonian (sarbonates stc.)
D3 = Upper Devonian (sedimentary rocks)
©1 = Lower Carbaniferous (sedimentary
and volcancclastic rocks)
= Lakes

is almost directly analogous
evolution in semi-arid southern Siberia
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Figure 7 Simulated (PHREEOC) evolution of mineral sai-
uration indices and ion concentrations in water (se¢ text). Verti-
cal lines represent calsite (C) and dolomite (D) sawration
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evolution in semi-arid southern Siberia

Saturation Index

—— Log. (Calcite(groundwater))
- Log. (Gypsum (groundwater))

2
o o®on @
1 —o o
- )
ol amnt m afia "
T - =
. & -
e TS LN
ol geae e
ENLE TN A
-3
412 =
o1 1 10 100 1000 10000 100000
Chloride mg/
w  Calcite (groundwater) g Calcite (lake)
o galcllﬁ (mli:l? A Gypsum (groundwater)
A Gypsum (lake) A Gypsum (river)

Log. (Calcite(lake))

After Banks et al 2004. The
evolution of alkaline, saline
ground- and surface waters
in the southern Siberian
steppes
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