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Abstract: The marine seismic prospecting using a research vessel in the shallow sea near the coastal area has certain
limits according to the water depth and survey environment. Also, for the electrical resistivity survey at seashore area, one
may need a specially designed high-voltage source to penetrate the very conductive surface layer. Therefore, we have
conducted a feasibility study on the application of magpetotelluric method (MT), a passive geophysical method, on
investigating of shallow marine environment geology. Our study involves both theoretical modeling and field survey at the
tidal flat area which represent the very shallow marine environment. We have applied the audio-frequency magnetotelluric
(AMT) method to the intertidal deposits of Gunhung Bay, west coast of Korea, and analysed the field data both
qualitatively and quantitatively to investigate the morphology and sedimentary stratigraphy of the tidal flat. The inversion
of AMT data well reveals the upper sedimentary layer of Holocene intertidal sediments having a range of 13-20m
thickness and the erosional patterns at the unconformable contact boundary. However, the AMT inversion results tend to
overestimate the depth of basement (30-50 m) when compared with the seismic section (27-33 m). Since MT responses
are not significantly sensitive to the resistivity of middle layer or the depth of basement, the AMT inversion result for
basement may have to be adjusted using the comparison with other geophysical information like seismic section or
logging data if possible. But, the AMT method can be an effective alternative choice for investigating the seashore area
to get important basic informations such as the depositional environment of the tidal flat, sea-water intrusion and the
basement structure near the sea shore.
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Fig. 1. The general structure model of a tidal flat in the
Yellow sea.
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Fig. 2. (a) Apparent resistivity and (b) phase of two layer
model with respect to the thickness of upper layer.
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Fig. 3. (a) Apparent resistivity and (b) phase of two layer
model with respect to the resistivity of lower layer.
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Fig. 4. (a) Apparent resistivity and (b) phase of three layer
model with respect to the resistivity of middle layer (solid
line). The dashed lines represent two layer model responses
give in Fig. 1.
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Fig. 5. Geologic map of the study area.
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Fig. 7. Pseudosections of MT survey: (a) TE apparent resistivity and (b) TE phase.
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Fig. 8. One-dimensional inversion results of site T114 from using the Occam (a) and Marquardt-Levenberg inversion (b).
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Fig. 9. Stack section of seismic survey (a) and TE mode 2-D inversion result using NLCG method (b). The smoothness param-

eter, © used in AMT inversion is 30.
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Table 1. Acquisition parameters in the seismic reflection

survey

- Energy Source 5 kg sledge hammer on a metal plate

- Recorder MCcSEIS-SX system (OYO Co.)

- Survey Layout  shooting method End-on
Vertical stack 2 stacks
Minimum offset 2m
Shot interval 2m
Geophone interval 2m
Number of channels 12

Fig. 10. Distribution of buildings and roads within 5km
from the study area.
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Fig. 11. Comparison among the calculated noise response,
plane wave response and real data response at site T107.
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