2023 Conductivity Anomaly
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A knoll in the Mogami Trough on the eastern margin of the Sea of Japan, called the Sakata Knoll, is
known as a shallow methane hydrate (MH) field. There are still many unknowns regarding the
distribution of the shallow MH. We try an integrated analysis using subseafloor geological and
resistivity structures for understanding more accurate distribution of the shallow MH. We chose one
of the seismic attribute analysis results “the acoustic blanking zone” as an initial model for the
resistivity inversion. The result of the resistivity inversion shows a large anisotropy, strongly
suggesting an anisotropic occurrence of the shallow MH. It is also suggested that the lower boundary
of MH coincide with the depth of BSR. To promote integrated analysis using different data sets with

different scopes and resolutions, we continue to develop more effective methods for the future.
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Figure 1: Index map over the research area.

White box: HR3D, gray shading area: CSEM, black box:
AUV, yellow dots: LWD, red dots: sediment core
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Figure 2 Steps in constructing the initial CSEM model from HR3D. (a)-(c) show the same area. (a) HR3D profile,
(b) an attribute indicating “acoustic blanking zone” were extracted from HR3D and subjected to a binarization process,
and (c) upscaled (b) to the CSEM analysis and given 1-5Qm by the ratio of the values placed in each cell.
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Figure 3 CSEM results (color map) and HR3D profile (lines). White circle: LWD site. In (a) and (b), vertical axis:
water depth, horizontal axis: distance, upper: horizontal resistivity structure, and lower: vertical resistivity structure.
(a) Cross section across the top along major axis. Dotted line: BSR; (b) Cross section in the direction along minor
axis. There are differences between the horizontal and vertical structures. The high resistivity region in the vertical
structure is shown above the BSR.
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