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Development and field experiment of an ocean bottom gravimeter
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Abstract: A new ocean bottom gravimeter has been developed to better understand the subsurface structure of the transition
zone of the Japanese coastal areas. The gravimeter consists of a Scintrex CG-5 gravimeter as a gravity sensor with free
gimbals suspensions and a data logger within a pressure-resistant spherical container made from titanium. Observation data
can be recorded to the data logger at a frequency of 6 Hz. A field experiment for the gravimeter was conducted in February
2010 in the Kaneda Bay of the Miura Peninsula, Kanagawa Pref. Gravity measurements were carried out at three gravity
stations on the sea floor at depths from 20 to 40m below sea level. The observation data were retrieved from the data logger
after the short cruise of the experiment. Tilt and temperature corrections were made for them after a conversion from raw
data to relative gravity values from the base station at the port. The absolute observed gravity values were finally determined
by tying to absolute gravity stations. All measured gravity data were referred to the Japan Gravity Standardization Net 1975
(JGSN75) and normal gravity values were calculated according to the Geodetic Reference System 1980 (GRS80). Bouguer,
terrain and other corrections were made by the standard procedure of gravity data processing at the Geological Survey of
Japan (SPECG1988). The Bouguer and terrain corrections were carried out as an effect of bounded spherical crust and actual
topographic undulation relative to the spherical surface, respectively, within the same distance range of 60 km. The density
for both Bouguer and terrain corrections is taken to be 2.3 g/cm’. Bouguer anomalies at the gravity stations on the sea floor

seem to conform in amplitude with regional gravity anomalies compiled mainly by shipborne gravity surveys.
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Fig.1 Schematic diagram of the new ocean bottom gravimeter.
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Fig.2  Photos of the new ocean bottom gravimeter.
Left is the gravimeter with a hat on it. Right is the one without a hat.
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Table 1 Outline of the new ocean bottom gravimeter.
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Fig.3  Location of observation points.
Red solid circles indicate gravity stations on the sea floor.



MBI E TRt DB E & F2iflEA R

ST 7

2 2]

AR 0

ABE

o1 2HFO—7T

BEZEHG

54 e L X,

Fig.4 Schematic diagram of ocean bottom gravity measurements of this experiment.
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Table 2 Outline of the field experiment of the ocean bottom gravimeter.
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Fig.5 Observed raw data of the gravity measurements by the ocean bottom gravimeter at the base station of the Mikasa

Pier in the Yokosuka Port.Fig.

(a) Before the survey, (b) After the survey. Upper panel: tilt variations of the gravimeter along x and y axes,

Lower panel: observed relative gravity values.
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Fig.6  Observed raw data of the ocean bottom gravity measurements in the Kaneda Bay of the Miura Peninsula.
(a), (b) and (c) indicate observed values at the Gravity Station 1, 2 and 3, respectively. Sea also Fig. 5
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Table 3 Results of the ocean bottom gravity measurements.
Station LAT. LONG. HEIGHT RAW-G TILT X | TILT Y TEMP. COR-G SD ABS-G
Name (deg) (deg) (m) (mGal) (arcsec) (arcsec) (arcsec) (mGal) (mGal) (mGal)
Base 35.2842 139.6744 1.22 3766.186 73.883 32.490 -0.051 3766.254 0.305 | 979765.730
1 35.1914 139.7040 -19.59 3773.755 47.077 312.622 0.017 3774.913 0.243 | 979774.275
2 35.1862 139.6987 -19.97 3773.687 68.714 213.625 0.474 3774.331 0.256 | 979773.703
3 35.1794 139.7013 -41.65 3778.208 188.825 162.836 0.021 3778.937 0.231 | 979778.323
LAT. : #8/%, LONG.:#%/%, HEIGHT : #IliZfEe, RAW-G (mGal) : ¥ & CHR ML AT O EI 4, TILT X, TILT_Y : HARtD X,

Y SR}, TEMP. : &1
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Table 4 Results of a gravity correction for the observed gravity values on the ocean bottom.

TIDAL
Station LAT. LONG. HEIGHT ABS-G NOR-G FAC BGC TC F-A B-A
HEIGHT
Name (deg) (deg) (m) (mGal) (mGal) (mGal) | (mGal) | (mGal) | (mGal) | (mGal)
(m)
Base 352842 | 139.6744 1.22 0.02 | 979765.730 | 979757.918 1.246 | -0.118 0.253 9.058 9.194
1 35.1914 | 139.7040 -19.59 0.28 | 979774.275 | 979750.017 | -5.176 1.898 1.359 | 19.082 | 22.338
2 35.1862 | 139.6987 -19.97 0.15 | 979773.703 | 979749.576 | -5.294 1.935 1.394 | 18.833 | 22.163
3 35.1794 | 139.7013 -41.65 0.01 | 979778.323 | 979748.996 | -11.985 4.034 2337 | 17.342 | 23.713

LAT. : #&%, LONG. : #%/%, HEIGHT : J5&£4% &, TIDAL HEIGHT : #ifi7, ABS-G : #uXf= /14, NOR-G : F¥i&E /j, FAC: 7V —=T

T HRIE A+ K&MHIE, BGC @ 77— —HfiiE -+ KHhfliE, TC : MEHIIE, F-A: 7U—T 78, BA: 77— —5H.
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