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Abstract: The small-loop electromagnetic (EM) method is one of the rapid and non-destructive geophysical methods and
has been used widely for many geophysical investigations, particularly for shallow engineering and environmental surveys.
Especially in the shallow marine environment, the small-loop EM technique is very effective because of rapid and
convenient data acquisition, large signal and low noise level. However, the method has been rarely applied in the very
conductive marine environment since it's penetration or investigation depth might be considered too low. In this study,
we demonstrated that the small-loop EM method can be effectively applied in the extremely conductive marine
environment through the analysis of 1D small-loop EM data. Furthermore, we confirmed that the resistivity distribution
under the sea bottom can be quantitatively predicted from the 1D inversion results of synthetic and field data.

Keywords: small-loop EM, 1D inversion, shallow marine environment
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Fig. 1. Source-receiver configuration over a layered earth. Source
and receiver dipole are located at height /2 above the earth's surface.
Source-receiver separation is 7, and the earth is modeled as N layers.
The conductivity and thickness of the ith layer are denoted as o;
and ¢, respectively.
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Fig. 3. Small-loop EM frequency sounding curves for (a) d/r =1 and (b) d/r =2 with varying conductivity contrast.
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