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Comprehensive Seafloor Monitoring System

Hiroyasu MOMMA*2 Noriyuki FUJTWARA*2 Katsuyoshi KAWAGUCHI*2
Ryoichi IWASE*2 Shin-ichiro SUZUKI*2
Yuka KATHO*? Hajimu KINOSHITA*2

Although great majority of the earthquakes in Japan occur on the seafloor, seismic network
on the seafloor is quite few and insufficient. As a step to increase seafloor seismic network,
Comprehensive Seafloor Monitoring System was deployed in Nankai Trough off Cape Muroto
in March 1997. The prototype system is a combination of observatories with a cable and
without cable. The former system comprises of two seismometers, two Tsunami pressure
gauges, seafloor observatory with multiple sensors and 125 km long optical cable. The data are
sent In realtime to the land station at Muroto, and they are also transmitted to JAMSTEC in
Yokosuka and Meteorological Agency of Japan. The latter system, which could be deployed at
any place, comprises of seafloor observatory with multiple sensors and four long-term digital
ocean bottom seismometers. The data could be recovered once every month by releasing pop-
up buoys to the surface through the satellite. The system with a cable was deployed on the land
ward slope of Nankai Trough off Muroto at water depths between 1,286 m and 3,572 m. The
system without cable will be deployed 200 km off Muroto in Shikoku Basin at a depth of 4,300
m in early 1998. Five similar systems will be deployed until the year of 2002.
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Table 1 Specification of sensors installed with the Realtime Seafloor Observatory.

_ Sensor (JAE JA-5) Three-component Accelerometer x 2
S;Eg"me‘“ Range Low +3 G, High +3.33 mG
Frequency Band Width Low DC~200 Hz, High 0.05~200 Hz
Sampling Frequency 8 kHz/ch
A/D Converter 18 bits
Sensor (COM 2813E) Quarts Crystal x 2
Qutput Frequency ~20 kHz
Tsunami Pressure Gauge Range 300 m~4000 m
NEC Sensitivity 2 Ho/m
Accuracy +7 cm
Resolution 5 mm
Frequency Band Width 4 Hz~4 kHz
Hydrophone Frequency Characteristic  [£0.5dB
ITC-1010A Directivity Omni-directional
Sensitivity -189 dB
Heat Elow Sensor Four-thermistor Temperature Sensor x 2
Temperature Probe Range -10~50 degree C
Nichiyu Giken Kogyo | Accuracy +0.05 degree C
MA 327000/332000  |Resolution 0.005 degree C
_ Current Direction Current Velocity
Electro'magnetic Range 0~100 cm/s 0~360 degree
Current Meter +
Litéioiean S40 Accuracy 2% FS 2 degree
Resolution |0.06 cm/s 0.5 degree
Conductivity Temperature Depth
CTD Range 0~70 mmho/cm  |{-5~+35 degree C | 10500 m
Sea-Bird SBE 9plus Accuracy  |0.003 mmho/cm |0.001 degree € {0.015 %FS
Resolution |0.0004 mmho/cm |0.0002 degree C |0.001 %FS
Profile Range Low Power: 230m, High Power: 300m
ADCP Max. Cell Number 128
RD S/N1505 Range +10 m/s
Accuracy Low: 10cm/s, High: lcm/s
Camera 1/2" Interline 3-CCD
Video Camera
JVC KY-F32 Focus & Zoom Remote Control
Resolution 750 TV lines
Pan & Tilt Unit Minimum Luminous Intensity |6 lux
STENMAR No. 1001 : _
Pan & Tilt Pan:320 degree, Tilt:150 degree
Underwater Light
Hal 1 100W
DEEPSEA MC-120/100 | - o 4mP %6
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Photo 1 Mobile Seafloor Observatory on board
during shallow water sea trial.
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photo 2 The satellite station, long-term digital ocean bottom
seismometer {OBS).
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