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Measurement of geomagnetic anomaly vector above Bayonnaise knoll caldera using ai
AUV with a precise magnetic exploration system
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Since 2008, we have been developing a magnetic exploration system by using AUV (Autonomous Underwater Vehicle) anc
deep-tow system, under a development program of fundamental tools for exploration of deep seabed resources by MEXT. Th
purpose of the development is to construct a magnetic exploration system that is useful to survey structures of the sea floor |
detail in order to estimate accurate abundance of seabed resources like seafloor hydrothermal deposit. (We have also develoj
an electrical exploration system for the same purpose) We have made a magnetic exploration system on an experimental bas
and have carried out several tests in sea areas.

The magnetic exploration system consists of two 3-axis flux-gate magnetometers, one/two Overhauser magnetometer(s), :
optical fiber gyro, a main unit (control, communication, recording), and an onboard unit. These instruments except for the
onboard unit are installed in pressure cases (depth limit: 6000m). Thus this magnetic exploration system can measure thre
components and total intensity of the geomagnetic field in the deep sea.

The magnetic exploration system was first tested by using AUV &quot;Urashima&quot; and towing vehicle &quot;Yokosuka
Deep-Towé&quot; in the Kumano Basin during the R/V Yokosuka cruise in 2009. In this test, we examined the performance of
the system through an artificial magnetic target set on the seafloor. In 2010, it was tested more practically in the Bayonnaise kno
area both using a titanium towing frame during the R/V Bosei-maru cruise and using AUV &quot;Urashima&quot; during the
R/V Yokosuka cruise. From these tests, we have succeeded in measuring three components and total intensity of the geomagne
field using the AUV and the deep-tow system.

During the R/V Yokosuka cruise in 2009, we observed three components and total intensity of the geomagnetic anomalies ¢
altitudes of 50 m to 100 m (Dive #119) and 500 m (Dive #120) above the seafloor near the Hakurei deposit. From these dives
we well obtained characteristic magnetic anomalies in Bayonnaise knoll caldera area. In this presentation, we will report the
measurement of the geomagnetic field and analysis of magnetization structure in Bayonnaise knoll area.
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