Electromagnetic study of deep permafrost in Central West Greenland
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A series of electromagnetic (EM) soundings were made in Western Greenland to
test the applicability of the method for studies of deep permafrost in crystalline bedrock
terrain. The study area consists of different geological and hydrological settings from
the foreland and the ice margin areas onto the ice sheet. The analysis of the geophysical
data is supported by the chemical and temperature data collected by the Greenland
Analogue Project (GAP) from boreholes penetrating the ca. 350 m thick permafrost.

We applied a ground-based wide-band frequency-domain electromagnetic sounding
system called SAMPO. A transmitter loop is used to generate a magnetic primary field
at 82 discrete frequencies between 2 Hz and 20 kHz. For qualitative interpretation,
the measured vertical-to-radial electromagnetic field component ratios are transformed
into curves of apparent resistivity as a function of depth. For modelling the data we
used 1D layered earth inversion.

The modeling provided a consistent cryogenic structure both for sublacial (4 layers)
and proglacial areas (3 layers). The presence of deep permafrost could be confirmed,
although the actual base of the permafrost was not detected due to too small electri-
cal conductivity contrast. The weak conductor found at 550-750 m depth is located
too deep to be the base of the permafrost, and the most likely explanation is saline
groundwater.
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