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Measurement of Geomagnetic Field at Sca during JARE-30, 1988-1989

Yoshifumi Nogl1!, Nobukazu SEAMAZ, Nobuhiro ISEZAK,
Minoru Funaki! and Katsutada KAMINUMA'

Abstract: Three components and total intensity of the gecomagnetic field
were measured by STCM (Shipboard Three Components Magnetometer) and a
proton magentometer at the same time at sea during the 30th Japanese Antarctic
Research Expedition. The measurements of total intensity of the geomagnetic
field by a proton magnetometer showed a variation of noises in harmony with the
variation of ship’s velocity. This variation of noises may be caused by instability of
the sensor due to large velocity of the ship. The measurcments of three com-
ponents of the geomagnetic field by STCM revealed short wavelength noiscs which
were caused by small yawing of the ship.

Reliable absolute values of three components of the gcomagnetic field were
obtained by adapting the total intensity of the geomagnetic field measured by
a proton magnetometer to the data of three components of the geomagnetic field
measured by STCM. In the present state of STCM, it is necessary to measure
three components and total intensity of geomagnetic field by STCM and a proton
magnetometer simultaneously, in case of obtaining the absolute values of thrce
components of the geomagnetic field. These results suggest that improvement of
measurement of the geomagnetic field at sea will be required.
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Fig. 1. Observation lines of three components and total intensity of the geomagnetic

field by STCM (Shipboard Three Components Magnetometer) and a proton
magnetometer. Solid lines are observation lines of three components of
the geomagnetic field measured by STCM. Solid circles show positions of
“8-shaped turn”. Lines a, b and c are the simultaneous observation lines of
three components and total intensity of the geomagnetic field by STCM and a
proton magnetometer. Abbreviations: CIR, Central Indian Ridge; SEIR,
Southeast Indian Ridge; SWIR, Southwest Indian Ridge; AP, Argo Abyssal
Plain; NR, Ninetyeast Ridge; BR, Broken Ridge; KP, Kerguelen Plateau,
CR, Conrad Rise; AP, Agulhas Plateau; AB, Agulhas Basin; EB, Enderby
Basin; EL, Endrby Land; DML, Dronning Maud Land.
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Fig. 2. System of measurement of three components of the geomagnetic field by

STCM.
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Fig. 4. Records of total intensity of the geomagnetic field measured by a proton
magnetometer.
(@) Records from 1517 to 1617 UTC, September 2, 1988.
(b) Records from 0028 to 0128 UTC, November 17, 1988.
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Fig. 5. Magnetic anomaly profiles of three components and total intensity of the
geomagnetic field simultaneously measured by STCM and a proton magne-
tometer. X, Y, Z, TC and TP are northward component, eastward component,
down ward component, total intensity calculated from three components and
total intensity measured by a proton magnetometer, respectively. RS and
HDG are residual of TC by subtracting TP and ship’s heading.

(@) Profiles of observation line a on November 17, 1988 (from [9.62°N,
131.92°F to 14.19°N, 129.59°L).

(b) Profiles of observation line a on November 18, 1988 (from [4.19°N,
129.59°E to 10.55°N, 128.52°E).

(¢) Profiles of observation line ¢ on March 5, 1989 (from 66.15°N, 44.31°E
to 64.97°N, 5548°F).
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magnetic field measured by a proton magnetometer to three components of the
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in Fig. 5.
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