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1. Objectives and Cruise summary of YK12-08 cruise

Cruise information
Cruise number YK12-08
Name of the cruise R/VYOKOSUKA
Title of the cruise
The Survey and Observation for Earthquakes and Tsunamis

off the Pacific Coast of Tohoku (Bathymetric survey)

Chief scientist Takafumi Kasaya IFREE, JAMSTEC)
Representative of the Science Party =~ Takafumi Kasaya (IFREE, JAMSTEC)
Cruise period 2 July 2012 — 12 July 2012
Ports of call Yokosuka — Yokosuka (JAMSTEC)
Research Area Fig.1
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Fig.1 Research area map and ship track of this cruise.



Summary

On 11 March 2011, Tohoku, northeast Japan, experienced a great earthquake (Mw
9.0, Mt 9.1) called the 2011 off the Pacific coast of Tohoku earthquake. Seismic and
tsunami inversion analyses have shown that tsunami waves with a maximum run-up
height of 38 m were generated after the main shock by topographic changes on the
seafloor in the toe region of the Japan Trench slope off Sendai. These inversion analyses
(Maeda et al., 2011) and bathymetric surveys (Fujiwara et al., 2011) indicate that the
toe region slipped about 50 m along the thrust.

To investigate many phenomena related with the earthquake, research program
supported by MEXT has been started. Our main task of this cruise is to survey the
bathymetric and geophysical data around off Tohoku area. Moreover, we used a high
accuracy multi-beam echo sounder “Seabat 7125 system” and a sub bottom profiler
(SBP) system on a Yokosuka deep-tow (YKDT) to obtain high resolution bathymetry
and sub bottom structure. We could detect very clear sub-surface images with 50 ms
penetration.

Moreover, this cruise is first use of new armored composite cable (umbilical cable) of
optical fiber and electric wire for the No.3 winch system. Therefore, the free-fall is

carried out for cancelling this twist at the begging of this cruise.
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No.1 Qiler
Oiler

Oiler
Assistant Oiler
Assistant Oiler
Chief Steward
Steward
Steward
Steward
Steward

Shinya Ueno
Yuta Motooka
Kozo Miura
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3. Ship Log

5 AINLIE, KGR
Bk :
B " /i
H W2 5
Local Position/Weathe
Date Note Descri
Time r/Wind/Sea
ption
condition
02-Ju 06/02 12:00
Sail out, proceeding to research area
n-12 (UTC+9h)
34-52.8N
09:00 | Let go all shore lines,left YOKOSUKA.
139-59.7E
11:00- | Carried out shipboard education & training for
Off Nojimazaki
11:20 | scientists.
Overcast
South-2(Light
breeze)
2(Sea smooth)
1(Low swell sea)
Visibly: &'
03-Ju 06/03 12:00
Free fall of cable
n-12 (UTC+9h)
37-30.0N
02:00 | Arrived at research area.
143-45.0E
04:20 | Com'ced free fall of cable. Off Sanriku
11:55 | Released XBT at 37-29.9838N,143-44.9610E. Cloudy
SE-3(Gentle
11:58 | Finished free fall of cable.
breeze)
12:08 | Com'ced free fall of cable. 2(Sea smooth)
19:48 | Finished free fall of cable. 1(Low swell sea)
22:01 | Released XBT at 37-56.0005N,143-31.7349E. Visibly: 7'
22:38 | Com'ced MBES mapping survey.
04-Ju 06/04 12:00
YKDT#139
n-12 (UTC+9h)
Finished MBES mapping survey,then com'ced 38-11.5N
02:55
proceeding to survey area. 143-46.4E




05:30 | Arrived at survey p't. Off Sanriku
09:33 | Com'ced towing YKDT,then started her operation#139. Fine but cloudy
SSW-3(Gentle
17:47 | Recovered YKDT & finished above operation.
breeze)
21:20 | Com'ced MBES mapping survey. 2(Sea smooth)
1(Low swell sea)
Visibly:8'
05-Ju 06/05 12:00
YKDT#140
n-12 (UTC+9h)
Finished MBES mapping survey,then com'ced 38-11.6N
03:34
proceeding to survey p't. 143-47.4E
06:00 | Arrived at survey p't. Off Sanriku
09:35 | Com'ced towing YKDT,then started her operation#140. Fine but cloudy
SSW-4(Moderat
17:45 | Recovered YKDT & finished above operation.
e breeze)
17:50 | Com'ced proceeding to MBES mapping survey area. 3(Sea slight)
Arrived at MBES mapping survey area,then com'ced
19:48 1(Low swell sea)
MBES mapping survey.
Visibly:8'
06-Ju 06/06 12:00
MBES&SBP mapping survey
n-12 (UTC+9h)
39-03.0N
07:34 | Com'ced SBP survey.
143-30.0E
13:36 | Finished SBP survey. Off Sanriku
Finished MBES mapping survey,then com'ced
17:45 Overcast
proceeding to ISHINOMAKI due to rough sea .
SE-4(Moderate
breeze)
3(Sea slight)
3(Low swell
long)
Visibly: 7'
07-Ju 06/07 12:00
Drifting at ISHINOMAKI
n-12 (UTC+9h)
01:30 | Arrived at ISHINOMAKI, then com'ced drifting. 38-21.0N




141-19.6E

18:00

Finished drifting,then com'ced proceeding to research

area.

Ishinomaki bay

Fine but cloudy

SE-3(Gentle

breeze)

2(Sea smooth)

1(Low swell sea)

Visibly:8'

08-Ju

n-12

YKDT#141

06/08 12:00
(UTC+9h)

04:45

Arrived at research area.

39-07.0N
143-55.0E

05:28

Released XBT

Off Sanriku

09:34

Com'ced towing YKDT,then started her operation#141.

Overcast

18:44

Recovered YKDT & finished above operation.

SE-4(Moderate

breeze)

20:12

Com'ced MBES mapping survey.

3(Sea slight)

3(Low swell

long)

Visibly:8'

09-Ju

n-12

YKDT#142

06/09 12:00
(UTC+9h)

02:08

Finished MBES mapping survey.

39-06.0N
143-55.8E

08:15

Com'ced towing YKDT,then started her operation#142.

Off Sanriku

13:05

Recovered YKDT & finished above operation.

Rainy

13:15

Com'ced proceeding to ISHINOMAKI due to rough sea.

SE-7(Near gale)

5(Sea rough)

3(Moderate
short)

Visibly:3'

10-Ju
n-12

Anchorin at ISHINOMAKI

06/10 12:00
(UTC+9h)

01:00

Arrrived at ISHINOMAKI,then com'ced drifting.

38-21.6N




141-21.2E

07:00

Finished drifting,then let go anchor.

Ishinomaki bay

Mist

NE-3(Gentle

breeze)

2(Sea smooth)

1(Low swell sea)

Visibly:3'

11-Ju

n-12

Proceeding to YOKOSUKA

06/11 12:00
(UTC+9h)

07:00

Heaving anchor,then com'ced proceeding to

YOKOSUKA.

37-07.9N
141-20.5E

Off Shioyazaki

Fine but cloudy

NNE-5(Fresh

breeze)

3(Sea slight)

3(Moderate
short)

Visibly:8'

12-Ju

n-12

09:00

Arrive at YOKOSUKA

06/12 00:00
(UTC+9h)

34-52.8N
139-59.7E




4. Deep-Tow dives
4.1 Seabat 7125 and SBP system

SeaBat7125 and SBP (Sub Bottom Profiler) are mounted on YKDT during YK12-08
cruise. SeaBat7125 is a 200 kHz high-resolution bathymetric system that collects
high-resolution bathymetric data and backscattering intensity data simultaneously.
256 beams and equi-distant footprints provide us extremely high density and
maximizing swath width. SBP’s modulation is full spectrum chirp FM pulse with
amplitude and phase weighting. SBP is a 1.5-4.5kHz. SBP’s resolution is 15-25c¢m. All
measurements are corrected for actual YKDT attitude by using PhinsDVL motion
sensing unit. With No.3 fiber optic cable, SeaBat7125 and PhinsDVL mounted on YKDT
can map water as deep as 6,000 meters. The specification of the system is shown in
Table 4.2.1.

Table 4.2.1 Specification of SeaBat7125, SBP system and PhisDVL unit.
SeaBat7125

Frequency: 200kHz

Max Slant Range: 820m

Swath Coverage: 128°

Beam Width: 0.5x1° (Along-track xAcross-track)

Number of Beams: 256 Equi-angle or 256 Equi-distant
Depth Resolution: 6 mm
Operating Depth: 6000m

PhinsDVL,

Heading Accuracy: 0.01°(working with GPS)
Roll / Pitch Accuracy: 0.01°rms

DVL Frequency: 600kHz

Operating Depth: 6000m

SBP: Sub Bottom Profiler
Frequency Band: 1-6kHz,
Pulse selection: 1.5-4.5kHz

Depth Resolution: 15¢m — 25¢cm,
Beam Width: 28°- 36°,
Operating Depth: 6000m



SeaBat7125 system is composed of the receiver array, projector array, and SeaBat7125
Control PC (see, Fig.4.2.1) that can record by itself. SBP system is also composed of the
receiver array, projector array, and SBP Control PC. SBP Control PC is ROV type,
which cannot record by itself. So, SBP’s Data logger is included in optical transmit
device. PhinsDVL is a subsea inertial navigation system providing position, true
heading (Fiber Optic Gyroscope), attitude, speed and heave. To increase position
accuracy, Doppler Velocity Log (DVL) and depth sensor are connected to PhinsDVL.

Optical transmit device has three tasks. One is supplying electric power to Seabat7125,
SBP and PhinsDVL. Another is transmitting PhinsDVL data to Seabat7125 control PC,
SBP, and transmitting Seabat7125 and Phins DVL data to surface. All bathymetric
data of SeaBat7125 including backscattering data and PhinsDVL data are stored on a
hard disk drive in SeaBat7125 Control PC pressure case. The other is that SBP data is
stored in SBP data logger in optical transmit device.

Block diagram of the system used during YK12-08 cruise SeaBat7125 and SBP system
1s shown in Fig.4.2.2. Through the No.3 winch cable, SeaBat7125, SBP and PhinsDVL
can be controlled and monitored at ship’s operation room. For optical communication
being not available, real time monitoring of the SeaBat7125, SBP and PhinsDVL data is
not available. However, SeaBat is stored in the Seabat7125 control PC of wet part, and

SBP data is stored in the SBP logger of wet part.

=

Fig. 4.2.1 Seabat 7125 and SBP system mounted on the YKDT.



YK12-08_YKDT SeaBat7125&SBP Block Diagram

8Port

LAN-GSWO05/PAB

SeaBat Control

192.168.5.11 Media Converter

DN1800WLSE
(Opt—LAN)

On Deck

{ 1490nm

MOXA
NPort5450!

Phins/DVL
Control PC

! I

Wet Parts

Media Converter
DN1800WL3E
(Opt—LAN)

8Port HUB
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MOXA
NPort54501

Phins/DVL
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Depth sensor

DC24V/
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Rectifier+Condenser

Optical Transmit Box

(secondary)192.168.5.119)

Fig. 4.1.2 Block diagram of YKDT and acoustic observation system.



4.2 Dive summary of YKDT dive

The purpose of YKDT dive #139 and #140 was to obtain the detailed bathymetry and
sub-bottom structure around at 38° 10’ N. This dive survey line of #139 was along with
the slope, and it of #140 was across the slope. Towed speed of each dive was 0.5-0.7 knt
in hight of 50 meters. The seabat 7125 system and sub-bottom profiler system worked
well, and we could confirm the sonar data through the optical cable line.

YKDT dive #141 and #142 were carried out around 39° 06-07° N area, where we found
many fissures and displacements by previous DT and Shinkai 6500 dives last year. We
carried out on two survey lines across the slope at 39° 06" and 39° 07’ degrees N. Towed
speed was 0.5-0.7 knt. The towed height was about 50 and 100 meters each. Sub-bottom

profiler data could detect sub-surface structures with 30-45 meters penetration.
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Fig. 4.2 Dive sites (green square) of this cruise.



Dive 139 Log Sheet
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0 | W
HH | MM | SS | (H)
321401775560 195.0 1200 | 500 | ZHZ=REL.
SBPiBIEME. E=4 —IZTHESE, Seabat ;BEME
4000|103 | 5558 | 195.0 | 1190 | 490
KE,
50 | 00 | 200 | 5554 | 136.0 | 1200 | 480
10100 00| 146 | 5549 | 200.0| 1170 | 440 | BEEERE LAY
10100 | 150 | 5543 [ 202. 0] 1090 | 390 | EEBEER LAY
20100178 | 5553 205.0| 1050 | 360 | WEEERELAY
301002915553 202.0| 970 | 300 | EmEETS
42|00 276 | 5558 | 200.0| 930 | 300
5000|274 5558 199.0| 890 | 250 | seabat BEEIF— % (£ D> <
1110000 | 273 | 5554 | 200.0 | 830 | 250 | BEEABLAY . EEHOOS
10100210 | 5567 | 200.4| 670 | 190
16|00 | 271 | 5567 BEEBESLAY (FFED)
19| 22 | 286 | 5564 BEETES
20100280 | 5561 199.0| 570 | 140 | EEERELAY
2711|279 | 5564 BEEESLAY (FFED)
3000|258 | 5566 193.0| 430 | 80 |wEEEELAY
40| 00/ 265 | 5556 | 201.3| 300 | 20
1L oo | 971 | 5550 | 202 0| 180 | _go | FEEERLAY . SBP BEBIEI 2 MM
W ETE [2m] .
1210000 | 271 | 5555 | 203.4| 80 |-100|mEEARELAY, SBP BEEASE 5,
1020|218 |5570(199.0| -40 |-190 | mEBERELHY.
201002215575 197.0| -160 | -230 | mEEERE LAY
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&M,
5219|218 | 5567| 207 SBP &L 1 Om L o=,
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30| 40| 194 5533 |202.3 | -1120 | -530
40 | 40 | 166 | 5549 | 195. 4 | -1140 | -400
50 | 50 | 1175567 | 202 |-1150 | -350
53 |00 | 137 | 5571 | 202 |-1090 | -370 | #4 :@i&
14100 |00 | 117 |5585| 195 |-1030|-280 | iB/E@EF 5
07|00 | 30 |5584 | 203 A1z 030, &M 2 #%?
1000 | 69 | 5587 | 203 | -940 |-220 | BEET L
20l 00| 46 | 505 | 201 | 700 | 190 | FEEEETAY. SBP ORSIHOBATEL
(SEEODAL) ,
32|00 | 27 | 5600 | 199 | -660 | -60 | BEEARBTAY,
40|00 | 29 |5598| 200 | -560 | 0 |BEEARBTAY,
50100| 27 |s605| 201 | a0 | 70 | FEMERTAY. OEyBE (7—T ik
f£?) BiHoOLEBTYHE
95|00 | 26 | 5605 SBP T Y M mE# T FRI,
57118 28 | 5609 | 201 SBP BIE 27 E Y Mm
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Dive 140 Log Sheet

B
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’ H | RE | BE| X Y TRk
’ MM | SS
35 | 23 | 139 5544 |50.0| 590 | -410 |94 v Fi=1t, F/ERAHA,
40 | 55 | 168 |5542|50.0| 570 | -410
50 | 30 | 210 |5535|58.6| 580 | -390
54 | 00 | 179 |553460.0 r—JIEEHL
55 | 20 | 175 | 5541 | 50. 0 F—JIEEHLEL, #E557 4.
6m,
; 00 | 00 | 196 |5538|48.7| 570 | -380
04 | 00 ‘r—JILEEH L, 5618m
10 | 00 | 195 | 5555 |54.5| 640 | -340 |BEEERTFHAY
20 | 00 | 129 |5600|50.0| 560 | -210 |BEEEIZTASREE?
35 | 00 | 126 |5665|52.0| 480 -40
40 | 00 | 130 [5684|51.0| 480 20
50 | 00 | 122 [5714|52.5| 320 160 |BE@EFFES
1 00 | 00 | 144 [5730|50.1| 400 350
10 | 00 | 130 | 5751 [53.1| 290 460 |BEBAEBTHAY
20 | 00 | 129 [5765|54.0| 230 600 |BEEIFIFFES
30 | 00 | 139 [5792|50.4| 150 680 |BEEIFIFXFES
32 | 46 ARk 2FF T 500m
40 | 00 | 139 |5801|53.6| 30 820
43 | 40 | 137 |5805|49.2 ARk 2FFE T 300m
46 | 00 SR RAsa
50 | 00 | 156 |5807|54.0| -20 940 |BEBEABLHMY
58 | 20 | 178 |5816|48.0 [EI5E#R T
; 0 | 30| 187 |5819| 48 | -140 | 1060
8 | 17| 208 |5816| 49 AR L 2EZEIB
12 | 17| 223 | 5818 | 51 | -310 | 1040
20 | 12| 314 |5825|48.7| -390 | 890 |SBPBEME{ A1 SmiIRHFEHY ., H
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20 |30 | 7 |5782|53.1| 480 | 260 |mEEEETAY
30 | 11 | 316 [5757|51.6] 410| 110 |mEmEETS
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00 | 00 | 319 | 5508 |48.3| 260 | ~1100
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Dive 141 Log Sheet
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' fHEICPPE N REEH Y .
0 529 | 52 SBP ;i 30mIZTE Y@, Seabat (EIX7
20 135 190 | 860 BET miZ FE &t E, Seabat (F(FK
0 7 1.5 *E,
40 0 162 529 | 50 600 107 | SBP TE=&5IE 3 Om ETOHORIZL\ DHhEE
0 1 1.8 0 | F&ESR, Seabat [(RIXKTE,
608 o SBPBET20m, 30m, (N5 0mZETRSE
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5. Shipboard data

Bathymetric data are obtained by SEABEAM2112 system with an array of
transducers and hydrophones installed along and across keel of the R/V Yokosuka. The
system transmits a 12 kHz sonar pulse at 2° x2° resolution for fore/aft direction, and
records the travel time and amplitude of the returning echoes. The number of beams for
this cruise is fixed in 121, thus there are overlap of beams in 1° . The swath range is
changeable between 90 — 150° , and we fixed the range 120° during this cruise. Sound
velocity profiles were obtained from ship-launched XBT measurements, and were
updated into the SEABEAM system. Ship speed is 8 or 10 knots for all survey lines. We
have two objectives of MBES survey in this cruise. One is to collect new bathymetric
data around the Japan Trench after Tohoku earthquake. Other one is detection of the
bathymetric change around the trench axis (Fujiwara et al., 2012). This MBES system
has sub-bottom profiler with 4 kHz frequency. We only obtain the SBP data during day
time survey at 6th June. Table 5.1 shows the survey line list of this cruise. Figure 5.1

shows the bathymetric map used by this data.

Specification of SEABEAM2112.004 on R/V Yokosuka

Depth range; 50-11000 m

Frequency; 12 kHz

Number of beams; 151 max

Beam resolution; 2° X 2°

Beam spacing; 1°

Maximum speed; 12 knot (8 knot fix during this cruise)

Accuracy of measurement; 0.5% of depth

Swath range; 90-150 (150° for ~300m, 140° for ~1500m, 120° for ~4500m,
100° for 8000m, and 90° for 11000m in depth. 120° fix in this cruise)

Specification of sub-bottom profiler system
Frequency; 4 kHz

Beam width; 45° X 5°

Profiling limit; 75mbsf

Number of pixels; 1000 pix. each for port and stbd
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Figure 5.1 Bathymetric map of this cruise.

Table 5.1 List of MBES survey lines.

Line Start End Comment
name Latitude Longitude Latitude Longitude
Linel 38-01.5742 N | 143-29.4571 E | 38-19.5928 N | 144-29.1218 E
Line2 37-34.9673 N | 143-05.5526 E | 38-15.5257 N | 144-22.7189 E
g 38-20.9632 N | 143-23.9878 E | 39-060121 N | 143-41.0144 E
B 2 39-07.1303 N | 143-36.4254 E | 38-21.4876 N | 143-18.4881 E
Blgg 30 | 38-219612 N | 143-13.4745 E | 38-24.7150 N | 143-14.5790 E | SBP Stopped
e AR 31 | 38-23.1511 N | 143-14.0311 E | 33-53.0232 N | 143-25.9519 E | SBP Stopped
BlgR 32 | 38-54.1272 N | 143-26.3970 E | 39-35.0458 N | 143048.0335 E
Blds 4 39-35.0864 N | 143-43.6031 E | 39-159424 N | 143-32.1830 E
g 5 39-08.5501 N | 143-27.5145 E | 38-42.9767 N | 143-16.7015 E
ke 38-42.9802 N | 143-11.3715 E | 39-09.0256 N | 143-22.5007 E
Line Start End Comment
name Latitude Longitude Latitude Longitude
Bl$E 30 | 38-23.4466 N | 143-14.0640 E | 38-42.8200 N | 143-21.8400 E | SBP Stopped
sBP Blgg 31 | 38-54.7178 N | 143-26.6357 E | 39-19.3243 N | 143-38.7050 E | SBP Stopped




6. Umbilical Cable free fall

6.1 Objective of cable free fall

The new armored composite cable (umbilical cable) of optical fiber and electric wire
for No.3 winch system was twisted through the process of making cable. For cancelling
this twist, the free-fall is done. The free-fall means that the weight is hanged from the
cable end, and the cable is let go to deep-water. To do free-fall, the condition of cable gets
higher. In YK12-08, this umbilical cable was used for YKDT

This umbilical cable is 17.2mm outside diameter, and 8000m total lengths. Figure 6.1
shows umbilical cable end structure. This umbilical cable ‘s specification is shown

below,

Optical fiber: SM mode, 4 cores

Electric cable: 1.4 mm?2, 4 cores

Weight; less than 1100kg/km (in the air), less than 860 kg / km (under water)
Destruction Strength: Over 147kN

Capacity of outer pressure: Over 78MPa

6.2 Free fall test results

We carried out the free fall test at the begging of this cruise. Figure 6.2 shows the free
fall site. Total length of the umbilical cable which dive under water is 6500m. After
letting out a cable until length of 6500 meters, we kept the same condition in an hour.
During the test, we obtained the data of cable tention using rotation meter. The result is
shown Fig. 6.4 and Fig. 6.5. According to results of Table 6.1, it is turned out that the

twist of umbilical cable is cancelled.

Table 6.1 Results of rotation data of free-fall operation.

Total rotation

The number of free-fall times | Right rotation | Left rotation ]
(Right - Left)

First time 364 25 339

Second time 33 31 2

Total (First + Second) 397 56 341
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Fig. 6.5 Results of 2nd free-fall operation.



Appendix

A.1 R/V YOKOSUKA

R/V Yokosuka is designed serve as the mother vessel for Shinkai 6500 and Autonomous
Underwater Vehicle Urashima. It has silent engine an advanced acoustic navigation
systems and an underwater telephone for its state of the art operations.

There are 4 laboratories on Yokosuka, No.1~No.3 laboratories and No.1 Study room.
No.1 Lab. has dry space. Permanent installations are video editing system, PC and
printer. No.2 Lab. has semi - dry and wet space. There are two freezers (-40 & -80 deg.C),
incubator, Milli-Q, fumigation chamber at dry one, and wet one has rock saw. No.3 Lab.
has dry space with storage.No.1 Study room has dry space, there are gravity meter,
data acquisition system of gravity meter, 3 axis fluxgate magnet meter and also proton

magnet meter, work station for data processing, and AO size plotter.

Length overall 105.2 m

Beam overall 16.0 m

Depth 7.3 m

Draft4.5 m

Gross tonnage 4,439 tons

Service speed  16knot

Complement

Crew 27 persons

Submersible operation staff 18 persons

Researchers 15 persons

Total 60persons

Main propulsion system Diesel engines: 2,206kW x 2
Main propulsion method Controllable pitch propeller x 2

Table A-1 Principal specifications of R/V Yokosuka



A.2 Yokosuka Deep-Tow (YKDT) system
Yokosuka Deep-tow is attached by armored cable between the mother vessel. There

are color TV camera, black-white TV camera, digital still camera and CTD sensors.

SONY DXC-990, NTSC
luminous intensity : 1 lux
SONY XC-ST50, NTSC

luminous intensity : 0.3 lux

color TV camera

black-white TV camera

AquaPix SeaSnap

digital steel camera )
(3.34Mpixel)

flood lamp 500Wx2 250Wx2
CTD Seabird SBE49
alt meter MESOTECH 1007
trans ponder Oki SB-1023 (7kHz)
releaser Inter Ocean MR5000

Table A.2.1 The specifications of Yokosuka Deep-tow

Fig.A.2.1 Yokosuka Deep-tow with a “SEABAT 7125” system.



	R/V Yokosuka Cruise Report
YK12-08
	Acknowledgements
	YK12-08 Cruise report contents
	1. Objectives and Cruise summary of YK12-08 cruise
	2. List of Participant
	3. Ship Log
	4. Deep-Tow dives
	4.1 Seabat 7125 and SBP system
	4.2 Dive summary

	5. Shipboard data
	6. Cable free fall
	6.1 Objective of cable free fall
	6.2 Free fall test results

	Appendix
	A.1 R/V YOKOSUKA
	A.2 Yokosuka Deep-Tow (YKDT) system




