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1. Introduction

At seafloors, the hydrothermal venting phenomenon is observed where the seawater which infiltrates
beneath the seafloor is heated in the magma and gush on the seafloors again. The amount of various
elements provided/removed in this hot water circulation system is enormous. It is significant for the
understanding of the relationships between ocean circulation and global environment to study the
hydrothermal system and to know its effect. In this study, terrestrial magnetic data were obtained at
Mariana hydrothermal venting activity area by using AUV that can operate near seafloors and analyses
are conducted, to establish the processing method suitable for terrestrial magnetism obtained by AUV
which will be used widely in hydrothermal activity search in the clarification of magnetic anomaly.

2. Research method

I obtained bathymetric and geomagnetic data by Mariana Cruise of Hakuho-maru (KH04-2) in May,
26th through June, 3rd, 2004. Investigation area of this study is 14°20” - 14°50” N/ 144°30” - 145°00” E..
The bathymetric data are acquired by Sea Beam and processed by GMT. For the geomagnetic data, I
use total geomagnetic data obtained by towing type proton magnetometer and three component of
geomagnetic data obtained by the submergence observation by r2D4 that is an AUV we used in the
survey.

Data by proton magnetometer

Observation was done with the proton sensor towed from the stern by about 300 m because of
avoiding the magnetic influence of the mother ship. Sampling rate of data is 30 seconds. I calculated all
magnetic anomalies value by subtracting IGRF from total magnetic value obtained by this observation.
And I applied inversion analysis of the magnetic field by using the technique of Parker and Huestis
[1974] to calculate the magnetization intensity distribution in the crusts.

Data by r2D4

After data had been corrected for the permanent magnetic field vector of the AUV, I corrected the data
to remove the motion effect of AUV, I applied a median filter for one second (8Hz) and the cosine filter for
one minute after excluding the noise from the motion pattern of AUV roughly. Then, I compared three
component vector data of terrestrial magnetism with the motion of the direction where AUV rolled, and
I removed data whose roll angle is larger than the absolute value of 1°. Then I omitted the data of the
course-change point that contained a lot of noises caused by the vessel speed change and short track
lines that less than 200m. I corrected the difference of altitude by upward continuation with the
technique of Guspi [1987] and operated inversion analysis same as the above-mentioned and calculated
magnetic field strength.



I arranged terrestrial magnetic and the geographical features data in the grid for one second as well
as the proton magnetometer data and the AUV data. I assumed the thickness of a magnetic layer to be
1km, and adopted 6 order the Taylor expansion. And the band-pass filter applied for the smoothing the
data is for the proton magnetometer : 1 km-3 km/25 km-30 km, and for AUV: 0.3 km-0.5 km/2.5km-3
km.

3. Results and discussion

Magnetization anomaly around hydrothermal vents

I found large positive anomaly region in south of Rota seamount and that of negative anomaly in
north of it. This typical geomagnetic anomaly distribution suggests that Rota seamount is composed of
basalt with positive magnetization which has the orientation same with the present one. In Fig.1,
magnetization tends to be high toward the summit of the sea-mountain. It suggests that the basalt is
young of the summit of the sea-mountain. Moreover, near the hydrothermal vents at the summit, the
magnetization is lower, about 5 A/m. This low magnetization correlates with hydrothermal vent.

Especially strong negative magnetic anomaly with a circle of about 100 m diameter centering on this
vent is observed near the hydrothermal vent at 144°46'40" / 14°36'10" (Fig.2). On the other hand, I
cannot observe the change around 144°46'20" / 14°36'25". Mn density distribution by Geochemical
Anomaly Monitoring System indicates the remarkable activity in the former one, but not in the
latter one. The difference of the activity level may suggest the difference of strength of each
hydrothermal vent.

Fig.1 Magnetization chart by proton
magnetometer. Blue line is track line
(Hakuho-maru). % is hydrothermal
activity points.

Fig.2 Magnetization chart of z-comp-
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4. Conclusions

1) Inthis study, I conducted the magnetic survey of high accuracy by using AUV for the second time in
the world, and succeeded in the acquusition of the data.

2) After correction of the acquired data, I calculated the magnetization intensity distribution by
inversion analysis. As a result, strong negative magnetic anomaly is observed around the
hydrothermal vent at 144°46'40" / 14°36'10". On the other hand, no magnetic anomaly is observed
at the another hydrothermal site around 144°46'20"/ 14°36'25".

3) It has been considered that the magnetization of the hydrothermal activity area with the basaltic
crusts lowers. However I found clarified that there is a big regional difference in the level to which
the magnetization lowered depending on the difference of the activity.

4) This study proved that the sea-floor magnetization intensity of high accuracy can be done by
three-component magnetometer with the AUV. And it was shown that the inquiry in terrestrial
magnetic survey by the AUV was effective for the observation of the hydrothermal activity area.



