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Seismic and electromagnetic methods probe the in situ physical properties of the continental lithospheric mantle, and the geometries determined hold the key to understanding tectonic formation and deformation processes. The two methods are highly complementary in that seismic parameters principally define bulk properties of the rocks, and electrical conductivity is usually dependent on the connectivity of a conducting phase that represents a minor constituent of the rock matrix. Conduction is either by electron flow in solid state, e.g. carbon in graphite form, or by ionic flow in a fluid phase, e.g. partial melts. Electrical conductivity is particularly sensitive to the onset of partial melt, and potentially can define the lithosphere-asthenosphere boundary (LAB) with a precision of some 10% or better. The topology of the LAB is important for controlling the geodynamic processes that create, modify, and destroy the lithosphere, and its depth is important in diamond exploration. Boundaries and structures within the lithosphere imaged by EM methods, when combined with seismic and other geoscientific observations, can be used to aid construction of a tectonic history for the region.
Examples will be shown of deep-probing EM studies conducted on cratons in Canada and southern Africa which are contributing to understanding Archean tectonic processes. Also, a region of the Canadian cordillera will be highlighted where by combining the EM results with geochemistry and with laboratory studies of candidate mineralogies representative of the mantle using various mixing laws we can define a maximum temperature for the region.
