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CONTROLLED SOURCE TIME-DOMAIN ELECTROMAGNETIC METHODS
FOR SEA-FLOOR CONDUCTIVITY MAPPING

Yang Jianwen and R N Edwards

(Department of Physics, University of Toronto, Toronto, Ontario, M5S 1A 7, Canada)

Abstract: A review of recently developed marine electromagnetic methods with special attention focused on the time-
domain has been made. The objective of the methods is to map the electrical conductivity of the sea floor over scale of
several tens of meters. The methods are to the sea floor what the airborne EM methods are to the economic zone of the
continental crust . The electrical conductivity of the seafloor is usually much less than that of the seawater aboveit. A
theoretical study of the transient step-on responses of some common controlled-source, electromagnetic systems to adjoining
conductive half-dipole and horizontal, in-line, electric dipole-dipole, are capable of accurately measuring the relatively low
conductivity of the seafloor. The step response of those two systems to a double half-space model has two distinct parts.
The position in time of the initia transient, due to diffusion of EM field in the sea-floor, is indicative of the conductivity of the
sea floor, while at distinctly later times, a second characteristic of the transient is a measure of the seawater conductivity,




implying the propagation of EM wave in the seawater. Major results of theoretical studies on the time-domain marine EM
methods are summarized. Marine EM instrumentation, especially the time-domain horizontal magnetic dipole-dipole system
and horizontal electric dipole-dipole system which were designed and constructed in the Department of Physics of the
University of Toronto, is given with applications to geotechnical studies on the shelf and deep ocean surveys near the mid
ocean ridges.
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