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Fundamental Experimentsfor detecting subsurface fluid flow by using
marine Self-Potential measurement

Tada-nori GOTO**  Takafumi KASAYA*3 Masataka KINOSHITA* 3
Hitoshi MIKADA*?  Jun SHIMADA** Sou SATOU**

Two fundamental experiments related to detection of fluid flow below the ocean bottom by using self-potential map-
ping were conducted. First, the self-potential measurements by using the JAMSTEC Deep-Tow system were carried
out in the KY03-07 cruise of R/V Kaiyo to obtain the noise level at the mapping. Secondary, self-potential mapping at
the shallow water area of the Ariake Sea was conducted to detect the self-potential anomaly related to coastal ground-
water seepage at the seafloor. The deep-tow experiment shows us a large bias noise and drift possibly generated by
electrolytic corrosion of the towed metallic frame and the pressure cases. Also, oscillating noise with period of about
10 seconds was found, possibly generated by water current near the electrodes. The shallow water experiment shows a
self-potential anomaly near the seepage area. In addition, frequent calibrations of the electrodes are quite important if
we want to measure such a small self-potential anomaly related to subsurface fluid flow. On the basis of these experi-
ments, new designs for ocean bottom self-potential mapping system are proposed.
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Fig. 1 Distribution of subsurface fluid velocity (arrows) and pressure (contours) in the assumed permeability model by Goto et al.
(2003). The background (white area) and conduit (gray zone) have different permeability as shown.
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Fig. 2 Self-potential distribution generated by pressure distribution in Fig. 1 (unit in volt; Goto et al., 2003). A dashed line shows

the high permeability region as shown in Fig.1.
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Fig. 3 Schematic drawing of marine self-potential measurement at the shallow water depth in the Ariake Sea.
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