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ELECTRICAL CONDUCTIVITY STRUCTURE BENEATH
THE OKINAWA TROUGH AND THE OGASAWARA ARC

Yasue Kaneko* and Yoshimor Honkura®*

Abstract

Since 1984, Hydrographic Department of Japan has been observing geomagnetic variations with
ocean bottom magnetometers in the Okinawa Trough, the Xyusyu-Parau Ridge, and the Ogasawara
Arc. The ocean bottom magnetometers (OBM) used are three-component flux-gate magnetometers
developed by Segawa (1982). Electrical conductivity structures beneath each observation sites were
investigated. After the FFT method is applied to the data, transfer functions and induction arrows
were obtained.

In the Ogasawara Arc, induction arrows computed for the period of 60 minutes are not pointing
to the Izu-Ogasawara Trench but NNW or SSE direction, indicating the possible effect of local
topographic features of the area, Whereas anisotropic attenuations of horizontal component of
geomagnetic variations are indicating that a layer having high conductivity lies in NNW-WWE or
NW-SE direction, along the arc.

In the Okinawa Trough, vertical profiles of the electrical conductivity were estimated from the
observed attenuation of horizontal component of geomagnetic variations and transfer functions.
It is concluded that a highly conducting layer exists under the Gkinawa Trough. The upper and
lower surface of this layer are about 45 and 135 km respectively, and estimated conductivity of this
layer is about 18/m under the central part of the trough and is about 0.1 $/m under the northemn
part of the trough.
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Figure 1. Bistribution of observation sites.

Table I, Observations with the Qcean Bottom Magnetometer by Hydrographic Depart-

ment of Japan,

No. i i *®OOBE Bomom o IS OBM-
1 26" 31.1N,126°32.1E 1851 m "84 10/14—'84 11/14 145 54
2 27°00.1N, 135" 19.6E 3560 m 'B& 12/05—85 01/22 249 54
3 26" 57.1N, 139° 43.0E 3842m "85 05/22—85 06/04 14 S 4
4 26° 50.0N, 140" 50. 1E 2417m '85 11/24-86 01/23 245 S 4
5 29°32.0N, 1287 30.3E 1040m '86 04/21—'86 06/08 24} 54
6 27°56.1N, 129" 44 . 3E 1521m '86 10/16—'86 10/29 14r 55
7 27°30.3N, 126° 32.0E 1500 m '86 10/27—'86 11/12 14 54
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Figure 2. Induction arrows for a period of 60 min. The broken lines indicate directions of
possible two-dimensional structures derived from the analysis.
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Figure 3. Sea bottom topography near the sites, No. 3 and No. 4. Induction arrows are

drawn for a period of 60 min.
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Figure 4. Observed attenuations of horizontal component of geomagnetic variations at the
sites, No. 3 and No. 4.
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Figure 5-a. Model Al. Electrical conductivity Figure 5-b. Calculated attenuations of horizontal
structure. component of geomagnetic variations

and transfer functions for model A1,
with the observed values,
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Figure 6-a.

Figure 7-a. Model B2. Electrical conductivity

Model A2. Electrical conductivity structure.
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Figure 6-b. Calculated attenuations of horizontal
component of geomagnetic variations
and transfer functions for model A2,
with the observed values.
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Figure 7-b. Calculated attenuations of horizontal
component of geomagnetic variations,

with the observed values.
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Figure 8. Observed heat-flow values in the Okinawa Trough and the adjacent area. (T,
Watanabe et al., 1977)
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