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A Review on Recent Development and Application of Marine
Controlled-Source Electromagnetics

Yoonho Songl), Hee Joon Kimz), Soon Jee Seol®

Abstract: Marine controlled source electromagnetics (CSEM) or sea bed logging (SBL) is an
emerging technology which can provide quantitative information on hydrocarbon reservoir
embedded in marine sediment. Electromagnetic responses to the resistive formation saturated
with a certain amount of hydrocarbon can be characterized by less attenuated profile otherwise
exponentially attenuated fields in conductive sea water or through sediments, and thus can be
regarded as a direct indicator of hydrocarbon.

In this paper, we introduce the technology of marine CSEM in terms of its physical
characteristics and in comparison of typical three-dimensional (3-D) seismic method. History
and evolution of commercial marine CSEM are also briefly summarized. We then introduce a
representative case history showing how marine CSEM works in reality. Outlook of future
applications and technical advances to be made are discussed. Finally, we demonstrate a test
example of 2.5-D inversion of synthetic data as the groundwork of 3-D inversion of field data
that is to be the ultimate goal of technical development.

Keywords: marine CSEM, SBL, electromagnetic, electric resistivity, hydrocarbon
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Fig. 1. Schematic sketch of air-water-sediment geometry and source-receiver layout (top) and
typical responses in terms of magnitude of electric field measured at a single receiver as
a function of source-receiver distance (bottom) (Johansen et al., 2005).
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Table 1. Characteristic comparison of 3-D seismic and marine CSEM.
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Fig. 2. Radial (in-line) current-density vector plots per unit-source moment in the background
and 1-D reservoir models (Um and Alumbaugh, 2007). A 1-Hz source is employed. (a),
(b): In-phase and out-of-phase of the background model, respectively. (c), (d): In-phase
and out-of-phase of the 1-D reservoir model, respectively.
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2007).
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Fig. 5. Example of measured data at Troll West Gas Province (Johansen et al., 2005).
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Fig. 6. An example of 2.5-D inversion of synthetic marine CSEM data. Used model with
locations of sources and receivers (top) and resultant image of a sharp vertical constraint
inversion (bottom) are shown.
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