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Abstract

Detailed information on structure under seafloor is necessary for the estimation of seabed resources such
as the hydrothermal deposits and methane hydrate. Although advantages of geophysical exploration near
the seafloor are expected for the seabed resources survey, the efficient method has not been well-established.
From this point of view, we started a project to develop exploration tools for seabed resources by electric and
magnetic methods with a budget from the Ministry of Education, Culture, Sports, Science and Technology [
Japafl MEXTTO In this project, we carry out research and development mainly regarding measurement of the
magnetic field with high-resolution and high sampling rate and electric exploration devices with accurately
controlled active source signals. Developed tools will be mounted existing underwater platforms(] deep-tow
system, ROV, and AUV To develop the sensors and well designed analyzing tools, we should investigate
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the optimum specification and the feasibility of the detection of seabed resources in advance. In this paper,

we studied detectability of underground magnetized prism by using a forward modeling technique. We tested
cases of shallow body] depth] 20mDOwith the side length of 4 m, and deep body] depth() 100mDCwith the side
length of 20m. We also compared the results of different condition of geomagnetic field. The distribution of

anomalies of total magnetic intensity indicates the advantage in near sea bottom surveys. For the estimation

of spatial resolution of magnetized body, we will carry out an inverse modeling approach to check whether

the initial magnetized body will be reconstructed.
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Table 1 Parameters for the forward modeling of
magnetic anomalies caused by magnetized
prism.
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Fig. 1 Field at point P(xy yg.z9) caused by a
uniformly magnetized body of prism shape.
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Fig. 2 Calculated magnetic anomalies caused by
a magnetized prism for shallow case, of
which magnetization are set as (a) 1 A/m,
(b) 5 A/m, and (c) 10 A/m. The length of
side is 4m, and the depth to the top of prism
is set as 16m. The height of field point
P are set as Om, 5m, 10m, 30m, and 50m,
respectively. The inclination and declination
of geomagnetic field are set as 90 and 0
degrees, respectively. The magnetization of
prism is same as geomagnetic field.
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Two-dimensional distribution of magnetic
anomalies at the height of 5 meters from
the sea bottom. The size and position of
magnetized body are same as the case
in Fig. 2. The magnetization are set as
Oald1 A/mOb0O5 A/m, andd cd 10 A/m,
respectively.
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Fig. 4 Calculated magnetic anomalies caused by a

magnetized prism for deep case, of which
magnetization are set as(]ald1 A/m, b5
A/m, andd cJ10 A/m. The length of side is
20m, and the depth to the top of prism is set
as 80m. The height of field point P are set as
0m, 5m, 10m, 30m, and 50m. The inclination
and declination of geomagnetic field are
set as 90 and 0 degrees, respectively.
The magnetization of prism is same as
geomagnetic field.
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