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— Report —

Rock sampling from the ocean floor using transponder-based

real-time monitoring of the dredge system

Shiki Machida'*", Yutaka Matsuura’, Natsue Abe*, and Teruaki Ishii’

When using a dredge system for rock sampling from the ocean floor, it is important that the dredge system reach the desired
location. However, using current systems it is difficult to know the exact position (latitude and longitude) of the dredge system. To
better constrain the dredge position, we attached a small acoustic transponder to the observation wire, and attempted real-time
monitoring of the dredge system's location during cruise MR0S-06Leg-1b of the global ocean research vessel Mirai (R/V Mirai). Using
the transponder's real-time location as displayed on the monitor screen of the acoustic navigation system on shipboard, we could
precisely steer the vessel to direct the dredge along a path where rock exposures were expected by previous research. With this system
we succeeded in collecting rock samples safely and reliably. Furthermore, subsequent analysis of information provided by the

transponder allowed even more precise movement during towing of the dredge system.
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Fig. 1. a) Diagram of the dredge system, and b) photo of the transponder for monitoring.
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Fig. 2. Monitor screen of the acoustic navigation system installed
aboard R/V Mirai. We can confirm the positions of R/V Mirai and the
transponder.
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Table 1. Transponder specifications (from product specification and as listed at http://www.benthos.com/undersea-pingers-locators-transponders-

XT6001-TR6001.asp). Positional and azimuth accuracies depend on water depth and accuracy of transducer installed the ship.

#1. bIUARYT—OMH BRRE L) ok BEZE L, BENTOS#ED & — 24— (http://www.benthos.com/undersea-pingers-

locators-transponders-XT6001-TR6001.asp) |
FEVARAE T 5.

LEHMSN TS, MEBLIUHAEEICOWTE, KEBLIOWWE N7 Y A7 12— — 0Ok

Maximum Depth Rating

All units are factory tested to 22,000 feet (6700 meters).

Minimum Detectable Signal

Less than 85 dB re 1 pPa.

Source Level Output

Greater than 192 dB re 1 pPa at 1 meter from 9.0 to 13.0 kHz.

Greater than 185 dB from 7.5 to 8.5 kHz., 13.0 to 17 kHz.

Transmit Pulse Length

10 ms +£1% is standard.
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Fig. 4. Detailed trajectories of R/V Mirai (black dots) and the transponder (gray dots) (upper figure), and topography and acoustic backscatter intensity
(lower figure), around the position of the dredge first contacted the seafloor (on bottom) at a) site MR08-06D08, b) site MR08-06D04, and c¢) site MR08-
06D02. The radius of the circle centered on the start point is 100 m. The planned survey line extends from the start point to the end point. Time scale
(correspond to horizontal axis of Fig. 5) is attached along trajectories of R/V Mirai and the transponder. Stars denote the positions of the ship and the

transponder when dredge on bottom. The square shows the hull when dredge on bottom, and expresses the azimuth and the size of the ship.
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Fig. 4. (continued)
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Fig. 5. Time series of parameters during dredging operation. Dist. from Ship, distance from the transponder to the ship (calculated by an acoustic navigation system); Dist. from SP, distance from the transponder to
the start point, that is, the position of the transponder at the time the dredge first contacted the seafloor (on bottom), (D =v/(6378.137 *(lon.S — lon.T))* *cos(lat.S))* + (6378.137 *(lat.S — lat.T))* *1000, where lon.S and
lat.S are longitude and latitude of the start point in radians, and /on.T and /at.T are longitude and latitude of the transponder in radians); Tension, tension of observation wire; Ship Speed, ground speed of ship; Wire

Speed, speed of observation wire in or out. Red, blue, and orange solid lines indicate the time the dredge on bottom, the time dredge migration begin, and the time the dredge is lifted off the bottom (off bottom). Red,
blue, green, and yellow colored patterns indicate the time when ship move forward in 1 knot, the time when tension of observation wire increase, the time when the ship keep position with observation wire in, and the
time the ship move back with observation wire in.
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