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Deep formation water can be classified according to depth, temperature, and salinity (e.g., Graf et al. 1966,
Kharaka & Hanor 2007). Most of the deep formation waters contain dissolved solids in excess of sea water. The
hydrogeochemical development of formation water has been discussed for a long time. It is widely accepted that
deep aquifers are influenced by the meteoric cycle and geochemical processes within the crust (e.g., Hebig et
al. 2012). Similar hydrogeochemical signatures are found in deep formation waters of all continents and can be
explained by general geochemical processes within the deep reservoirs (e.g., Land 1995).
Therefore, data of deep formation waters from Western Europe, Russia, and North America are collected and
classified by the major water components. The data are used to identify important hydrogeochemical processes
(e.g., halite dissolution and albitisation) leading to different compositions of formation water. Two significant
water types are identified: Na-Cl water and Na-Ca-Cl water. Based on the collected hydrogeochemical data,
development trends are stated for the formation waters, and albitisation is favoured as the main process for calcium
enrichment. Furthermore, differences of formation water according to stratigraphical units are shown for deep
reservoirs of the North German Basin and the North Sea.

References:
Graf, D.L., 1982. Chemical osmosis, reverse chemical osmosis, and the origin of subsurface brines. Geochimica
Cosmochimica Acta 46, 1431-1448.
Hebig, K.H., Ito, N., Scheytt, T., Marui, A., 2012. Review: Deep groundwater research with focus on Germany.
Hydrogeology Journal 20, 227-243.
Kharaka, Y.K., Hanor, J.S., 2007. Deep fluids in continents: I. Sedimentary Basins. Treatise on Geochemistry 5,
1-48.
Land, L.S., 1995. The role of saline formation water in the crustal cycling. Aquatic Geochemistry 1, 137-145.

Acknowledgements:
The presented data are results of the collaborative research program “gebo” (Geothermal energy and high
performance drilling), financed by the Ministry of Science and Culture of the Federal State of Lower Saxony and
industry partner Baker Hughes Celle.


