Geotechnical Case Study: Basalt Thickness

basalt. Basalt is magnetic and also
resistive to electrical currents. This
allows it to be mapped using ground
magnetics surveys, ground penetrating
radar, direct current (DC) resistivity
soundings and 2D imaging surveys. This
case study highlights the resistivity
imaging results and
interpretations.
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resistivity imaging survey maps both
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resistance of the rock, whereas resistivity This detailed resistivity image
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locations and thicknesses, but
also possible underground
metal pipes as indicated.

information at a single point. The
resistance of a rock to electric current is
dependent on a number of factors.
Typically the resistivity contrast between
basalt and the sediments underneath is
on the order of 10:1 to 100:1, with basalt
being more resistive. This large contrast
means it is straightforward to interpret
electrical image  sections.  High
resistivity areas indicate basalt, and low
resistivity areas indicate sediment.

Seventeen resistivity images were
performed both parallel to the flow edge
and in some cases at right angles to it.
This allowed both the thickness and
lateral extent of the flow to be
determined. The resistivity method was
able to determine the basalt thickness to
a high degree of correlation with drill
hole information. In most cases basalt
thickness was between 5m and 10m
reaching a maximum of 17m.

Resistivity imaging
data can be collected
{ rapidly andina
variety of different
environments

Geophysical surveys show the location ¢
of the edge of the lava flows and of their
thickness. The methods chosen were
ground magnetics, ground penetrating
radar and resistivity imaging. These
methods caused minimal environmental
impact and provided a greater data
coverage than is possible from drilling
alone.  In particular, the resistivty
imaging method was very effective at
mapping basalt thickness and extent
across the flows.
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