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2. Cruise Summary

Cruise Information

® Cruise ID KS-16-J03

o Name of vessel SHINSEI MARU

e Title of the cruise Researches on marine ecosystem dynamics off Sanriku
o Chief scientist Shinji Tsuchida [JAMSTEC]

e Representative of the Science Party Shinji Tsuchida [JAMSTEC]

o Title of proposal Researches on marine ecosystem dynamics off Sanriku
e Cruise period March 4™ —11" 2016

ePorts of departure / call / arrival JAMSTEC/JAMSTEC

e Research area off Sanriku

o Research map 40°00' N

39°00' N

38°00' N

37"2O'NI
141°00" E 142°00" E 143°00"E

Overview of the Observation
eTopographic survey
During the cruise, two lines off Iwate were topographically surveyed.
eQuantitative observation of benthic animals and debris using by the stereo camera system
The quantitative biomass of benthic animals and mass of marine debris were observed by the stereo camera
system loaded inside of the Hyper-Dolphin skid for establishing the habitat models.
eBehavior and distribution patterns of commercial species recorded by the bio-tracking system
Five bio-tracking base stations and an ADCP deployed off Otsuchi, 700m depth along with the deep-sea

canyon, were successfully recovered.



o Off shore environmental dynamics measured by the long term monitoring system
Long term monitoring systems deployed off Kamaishi deep-sea canyon in October 2014 at 760m depth and

off Otsuchi in May 2015 at 1000m depth were recovered successfully and obtained data sets.

o Title of project

Project Team for Analyses of Changes in East Japan Marine Ecosystems
(Tohoku Ecosystem-Associated Marine Sciences)



3. Ship Log

Local

Position / Weather /

Date . Description Wind, Sea condition
Time
(Noon)
Fri. 04.Mar 08:00 Scientists party onboard a vessel off SUZAKI
09:00 Let go all shore line & left JAMSTEC 34-51.9N, 139-47.0E
Onboard lecture for evacuation and onboard
09:30 . Fine but Cloudy
life
10:30 Meeting for research schedule and dive plan  ESE-4 (Moderate
' w/ HPD team, KS crew breeze)
16:40 CONPIRASAN 3 (Sea Slight)
2 (Low Swell Long)
Visibly: 5'
Arrived at off SANRIKU, research area A, off
Sat. 05.Mar 11:00 off SANRIKU
IWATE pref.
11:16 Released XBT at 39-14.5312N, 142-234397E  39-18.6N, 142-18.3E
13:14 Hoisted up Hyper-Dolphin Fine but Cloudy
NE-4 (Moderate
13:17 Launched
breeze)
13:30 Started HPD#1950 operation 3 (Sea Slight)
14:11 Landed on the sea floor 2 (Low Swell Long)
16:41 Left the sea bottom Visibly: 7'
17:09 Hyper-Dolphin floated
17:28 Recovered HPD
17:44 Recovered 2 Bio-Tracking System Base Station
19:15 Scientist Meeting
19:41-21:12 Carried out MBES mapping survey
Sun. 06.Mar 06:30 Proceeded to KAMAISHI wan KAMAISHI wan
09:00 Arrived at KAMAISHI wan 39-15.9N, 141-56.9E
Suspended today's dive operation due to )
09:00 Rain
rough sea
13:00 Scientist Meeting SW-3 (Gentle breeze)
2 (Sea Smooth)
2 (Low Swell Long)
Visibly: 0.3
Mon.07 .Mar 10:00 Proceeded to research area off SANRIKU
12:00 Arrived at dive point 39-14.6N, 142-18.3E



Transmitted call for transponder of Lander, no

12:30 Overcast
response
13:53 Hoisted up Hyper-Dolphin SSW-4 (Moderate
breeze)
13:56 Launched 3 (Sea Slight)
14:08 Started HPD#1951 operation 3 (Moderate Short)
14:46 Landed on the sea floor Visibly: 7'
15:56 Left the sea bottom
16:26 Hyper-Dolphin floated
16:39 Recovered HPD
16:51 Recovered Lander system
19:00 Scientist Meeting
19:57 Confirmed response from transponder of BTS
#5 and #6, good response
Tue. 08.Mar 08:31 Hoisted up Hyper-Dolphin off SANRIKU
08:33 Launched 39-18.6N, 142-17.8E
08:46 started HPD#1952 operation Fine but Cloudy
09:23 Landed on the sea floor South-5 (Fresh
breeze)
11:24 Left the sea bottom 3 (Sea Slight)
11:52 Hyper-Dolphin floated 2 (Low Swell Long)
12:05 Recovered HPD Visibly: 7°
12:19 Recovered 2 Bio-Tracking System Base Station
1316 Transmitted call for transponder of Anti Trawl
Lander, no response
13:38 Hoisted up Hyper-Dolphin
13:41 Launched
13:55 started HPD#1953 operation
14:36 Landed on the sea floor
15:31 Left the sea bottom
16:07 Hyper-Dolphin floated
16:20 recovered HPD
16:27 Recovered Anti Trawl type Lander system
18:00 Scientist Meeting
Wed. ) )
09.Mar 08:10 Hoisted up Hyper-Dolphin off SANRIKU
08:14 Launched 39-18.5N, 142-184E
08:30 started HPD#1954 operation Overcast
09:03 Landed on the sea floor East-3 (Gentle



15:05
15:36
15:49
15:49
15:56
18:00
19:00

Left the sea bottom

Hyper-Dolphin floated

Recovered HPD
Recovered ADCP

Recovered a Bio-Tracking System Base Station

Scientist Meeting

Proceeded to off FUKUSHIMA, research area C

breeze)

3 (Sea Slight)

3 (Moderate Short)
Visibly: 7'

Thu. 10.Mar

Fri. 11.Mar

02:50

06:27

06:50

07:00
09:00
18:00
20:00
11:00

Arrived at off FUKUSHIMA, research area C

Carrided out figure 8 circle for magnetic

calibration (~06:47)

unfortunately, decided to suspend today's dive

operation due to rough sea

Proceed to JAMSTEC
Scientist Meeting
Scientist Meeting
wrap up party

Send out 1st shore line, arrived at JAMSTEC
completed KS-16-J03 cruise

off SHIOYASAKI

36-53.9N, 141-30.3E

Fine but Cloudy

North-7 (Near gale)
4 (Sea Moderate)

3 (Moderate Short)
Visibly: 7'

KS—16—-J03_Nav Track

139° 140° 141°

139° 140° 141°
QMY SHINSEIMARU, Mercator Projection,Data_source=50)




4. Dive reports

Dive Report HD#1950

Date: March 05, 2016

Site: Off Otsuchi Depth: 722-728m

Landing (Lat., Long., Time, Depth): 39°18.6146°N, 142°18.3474°E, 15:44, 714m
Leaving (Lat., Long., Time, Depth): 39°18.7059°N, 142°18.2964’E, 17:02, 687m
Pilot: Ryo Saigo Co-Pilot: Teppei Kido

Observer: Shinji Tsuchida

Theme: Researches on marine ecosystem dynamics off Sanriku

Purpose:
1. Recovery of the bio-tracking base station.

2. Stereo camera 3D mapping.
NGy

Payload Equipment:
1. Stereo camera system
2. Recovery rope with snap shackle

x3

Sampling Points and Markers:

Depth(
Time Position Events
m)
14:38 39°18.658’ N, 142°18.296’E 704  Carrying No. 3 bio-tracking base station to
the point of No. 4.
16:35 39°18.706° N, 142°18.022’E 684  Recovery of No. 3 and 4 bio-tracking base
stations.

Dive Summary
We landed at the point of about 200m distance in south-east from the bio-tracking base station No. 3,
714m depth. We moved to the station and found it soon using ROV homer and sonar. No.3 station was

fallen down on the bottom with hydroids? and ophiuroids on the surface (Fig. 1). Grasping the top rope of

9



the station and carried to the front of No. 4 station keeping 5-6m altitude. No. 4 station was also easily
found and we observed it standing on the bottom with dense patch of hydroids? and some of ophiuroid (Fig.
2). No. 3 station was put on the bottom neighbor to the No.4 and tied them with recovery ropes. Then we

ascended to the surface and succeeded to recovery two base stations on deck.

Fig. 1 No.3 béise station fallenjd‘own on the Fig. 2 No.4 base station.
bottom.
Dive Log
Time Dep. .
Pos. Lat Pos. Lon Description

(JST) (m)
13:14:00 =7 VR Y ki
13:19:00 K
13:30:26 | 0 |39 |-| 189001 | N | 142 | - | 18.5508 | E| ¥ B4
13:33:47 | 73.8 | 39 |-| 18.8829 | N 142 | - | 18.5424 | E
13:45:23 | 2942 | 39 | -| 18.7842 | N 142 | - | 18.5061 | E| A
13:45:38 | 2973 | 39 | -| 18.7829 | N 142 | - | 18.5055 | E| ¥ A
13:46:52 | 326.5 | 39 | -| 18.7674 | N 142 | - | 184995 | E| B XS\ A F
13:47:50 | 346.7 | 39 | -| 18.7539 | N 142 | - | 184934 |E| 1 %
13:49:25 | 388.5 | 39 | -| 18.7419 | N 142 | - | 18481 |E| ~"F AT
13:51:35 437 |39 |-| 18.7194 | N 142 | - | 18.4647 |E| 7 T/
13:53:32 | 483.7 | 39 | -| 18.7022 | N 142 | -| 18459 |E| 7> Uo7
13:57:07 | 567.2 | 39 | -| 18.6772 | N 142 | - | 184411 | E| & 9\ el
13:58:37 | 568.7 | 39 | -| 18.6632 | N | 142 | - | 18.4185 | E| A —~—H%0
13:58:43 | 570.5 | 39 | -| 18.6635 | N 142 | - | 184175 |E| ~> P20 r T
14:00:54 | 572.9 | 39 | -| 18.6558 | N 142 | - | 18.4009 |E| AU 7 57
14:04:50 | 584.2 | 39 | -| 18.6335 | N 142 | - | 183731 |E| 7 Z 7%
14:05:46 | 608.2 | 39 | -| 18.6312 | N 142 | - | 183687 |E| T AT v T4
14:08:10 663 | 39 |-| 18.6234 | N 142 | - | 183617 |E| A
14:09:57 | 696.1 | 39 | -| 18.6192 | N 142 | - | 18.3538 | E
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14:11:21 | 707.6 | 39 18.6169 | N | 142 |- | 18.3491 | E| #pEtHzR
14:11:29 | 707.6 | 39 18.6169 | N | 142 |- | 18.3491 | E| J&

N IEE FTF WS E
14:11:33 | 713.1 | 39 18.6162 | N | 142 |- | 18.3491 | E .
14:11:57 | 715.7 | 39 18.6146 | N | 142 |- | 18.3474 | E| &K
14:12:46 | 7152 | 39 18.6127 | N | 142 |- | 18.3439 | E| £
14:13:15 | 7152 | 39 18.6114 | N | 142 |- | 183375 |E| AixHTH
14:13:30 | 714.9 | 39 18.6124 | N | 142 |- | 18333 |E| A W
14:13:47 | 714.7 | 39 18.6121 | N | 142 |- | 183317 |E| b=—/ =3
14:14:04 | 713.8 | 39 18.6137 | N | 142 |- | 183294 |E| v =
14:14:08 | 713.8 | 39 18.6137 | N | 142 |- | 183294 | E| ¥F
14:14:42 | 713.9 | 39 18.6174 | N | 142 |- | 183241 |E| ¥ a7 F LS 4
14:14:54 | 714.1 | 39 18.6186 | N | 142 |- | 183209 |E| 7 I ¥ &RT
14:15:14 | 712.7 | 39 18.6191 | N | 142 |- | 183198 |E| v a7 F~ES 4
14:15:43 | 711.7 | 39 18.622 | N | 142 |- | 183145 |E| *F
14:15:56 | 712 | 39 186215 | N | 142 |- | 183125 |E| Va3 ¥ 5
14:16:44 | 7103 | 39 18.6253 | N | 142 |- | 183071 |E| FI4F
14:16:59 | 711.4 | 39 18.6274 | N | 142 |- | 183074 |E| ¥ v~
14:17:38 | 708.5 | 39 18.6301 | N | 142 |- | 183011 |E| A A
14:19:15 | 708.9 | 39 18.633 | N | 142 |- | 18299 |E| ¥F
14:23:12 | 708.5 | 39 18.6313 | N | 142 |- | 18301 |E| fa
14:23:37 | 709.1 | 39 18.633 | N | 142 | - | 183005 | E| ToMWHA A
14:25:09 | 707.8 | 39 18.6412 | N | 142 |- | 182982 |E| W F XX T
14:25:52 | 706.2 | 39 18.6465 | N | 142 |- | 182992 | E| MU D
14:26:22 | 704.2 | 39 18.6499 | N | 142 | - | 18299 | E| &£#EfH3 =B TW5D
14:29:53 | 704.1 | 39 18.6579 | N | 142 |- | 182964 | E| ¥ F U NE-TW5
14:35:38 | 704.7 | 39 18.6574 | N | 142 | - | 18.2965 | E | [mlUX/E2£BR4A
14:36:42 | 704.1 | 39 18.6563 | N | 142 |- | 182962 | E| DE AT
14:38:05 | 703.9 | 39 18.6578 | N | 142 | - | 18.2972 | E| B#EIBALA
14:40:44 | 699.1 | 39 18.6531 | N | 142 |- | 182971 |E| A 7
14:42:28 | 699.2 | 39 18.6487 | N | 142 |-| 18283 |E|fa H7R T2
15:02:05 | 701 | 39 18.6709 | N | 142 |- |18.1055 |E| 7wk 27 T4
15:08:31 | 695.5 | 39 18.6865 | N | 142 |- | 18.0523 |E| #> /4
15:10:05 | 690.8 | 39 18.6909 | N | 142 |- | 18.0409 | E| 7> 4
15:14:26 | 687.8 | 39 18702 | N | 142 |- | 18.0255 | E i‘éﬁ%zl Bl roTcn
15:21:45 | 686.3 | 39 18.7074 | N | 142 |- | 18.0188 | E| ¥/ 3 (iE =
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15:23:52 | 689.1 | 39 | -| 18.7046 | N | 142 | - | 18.0194 | E| 35K JLvE /a2
15:29:03 | 687.7 | 39 | -| 18.7064 | N | 142 | - | 18.02 |E| v m T F~LHF L~
15:30:36 | 689 |39 |-| 187074 | N | 142 | - | 18.0196 | E| [EIUX{FEBALA

15:41:20 | 689.4 | 39 |-| 187077 | N | 142 |- | 18.0198 |E| 7 v 7 bHHEL
15:48:52 | 688.6 | 39 | -| 18.7087 | N | 142 | - | 18.0208 |E| 7 5~

15:50:37 | 689.9 | 39 | -| 18.708 N | 142 |- |18.0195 |E| 7 v 7otz (1fHH)
16:04:47 | 691.2 | 39 | -| 18.7079 | N | 142 | - [ 18.0202 | E| 7 v 7 o7 (2fHE)
16:32:42 | 691.2 | 39 | -| 18.7079 | N | 142 | - | 18.0202 |E| 7 A & o7

16:35:28 | 689.3 | 39 | -| 187073 | N | 142 | - | 18.0206 | E| BIU{EEKRT

16:35:50 | 688.5 | 39 | -| 18.7059 | N | 142 | - | 18.0202 | E| ¥ — 7 /L

16:41:14 | 688.7 | 39 | -| 18.706 | N | 142 |- | 18.0192 | E| HffJiE
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Dive track HD#1950
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Photo selected
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Dive Report HD#1951

Date: March 07,2016

Site: Off Kamaishi Depth: 722-728m

Landing (Lat., Long., Time, Depth): 39°14.5695°N, 142°18.2643°E, 14:46, 761m
Leaving (Lat., Long., Time, Depth): 39°14.5906°N, 142°18.2061°E, 15:56, 762m
Pilot: Yuta Sakakibara Co-Pilot: Jun Takenouchi

Observer: Yoshihiro Fujiwara

Theme: Researches on marine ecosystem dynamics off Sanriku

Purpose:
1. Retrieval of deep-sea lander

2. 3D mapping using a stereo camera system

Payload Equipment:

1. Stereo camera system x1
2. Suction sumpler x1

3. MBARI corer x3
4

. Recovery rope with a snap shackle x2

Sampling Points and Markers:

Depth
Time Position Events
(m)

14:50  39°14.5695°N, 761 Sediment core sampling using a MBARI corer (Red/Green)
142°18.2643°E

15:15  39°14.5906°N, 761 Sediment core sampling using a MBARI corer (Yellow)
142°18.2061’E

15:18  39°14.5906°N, 761 Sediment core sampling using a MBARI corer (Blue)
142°18.2061’E

15:23  39°14.5906°N, 761 Biological sampling using a suction sampler
142°18.2061’E

15:56  39°14.5906°N, 761 Retrieval of a deep-sea lander

142°18.2061’E
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Dive Summary

A deep-sea lander, deployed in a bacterial mat area off Kamaishi on October 2, 2015, was
retrieved. Before this dive, no acoustic signal of the lander was detected using the MST-10D (Kaiyo
Denshi) transponder system from R/V Shinseimaru. Acoustic signals of an ROV homer installed on the
lander were detected during this dive. The lander was soon discovered and was safely retrieved (Fig. 1).
Sediment core sampling was conducted beside the lander (two cores) and 100 m away from the lander (one
core) (Fig. 2). Suction sampling was conducted beside the lander in two canisters of the sampler. No stereo

mapping was conducted due to the electrical problem of the camera system.

Fig. 1. A deep-sea lander discovered during this | Fig. 2. Sediment core sampling using a MBARI

dive corer

Dive Log

Time Dep. o
(35T) ) Pos. Lat. Pos. Lon. Description
13:53:36 - - E—7 L) BT

13:56:25 - - K

14:08:20 24.1 39 - 145406 N 142 - 183244 E JEiBIsh

14:14:36 913 39 - 145377 N 142 - 183366 E

14:18:01 1325 39 - 145361 N 142 - 183307 E H Aj@id

14:28:45 346.6 39 - 145581 N 142 - 182932 E f#i£R4h

14:29:57 378 39 - 14559 N 142 - 182938 E A%

14:30:26 3984 39 - 145566 N 142 - 182945 E A%

14:34:00 4915 39 - 145692 N 142 - 182856 E A7

14:40:27 668.7 39 - 145749 N 142 - 182667 E 7 4

14:42:09 7039 39 - 145784 N 142 - 182547 E 7 94

14:44:02  717.6 39 - 145767 N 142 - 182676 E 27 %

14:45:36 7548 39 - 145709 N 142 - 182649 E {FEHR

14:45:57 7613 39 - 145697 N 142 - 182656 E #JE & Fo7—#dL100m
14:46:41 7624 39 - 145706 N 142 - 182635 E K7 7) =

14:49:58 7624 39 - 145685 N 142 - 182647 E MBAR Core #RfkERE
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Time
(JST)
14:51:41
14:51:53
14:55:11
14:55:56
14:57:14
14:57:51
14:59:54
15:01:39
15:02:24
15:05:23
15:05:51
15:09:50
15:15:21
15:18:13
15:19:29
15:20:38
15:22:43
15:23:33
15:38:51
15:51:04
15:56:44
15:57:05

Dep.

761.8
762.2
760.6
760.2
761.4
759.9
760.9
760.5
760.6
762.2
762.6
762.7
762
762.1
762
762.7
762.3
762.5
763.4
762.9
762.2
764.8

39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39

Pos. Lat.

- 14.5688
- 14.5687
- 14.569%4
- 14.5703
- 14573
- 14.5754
- 14.5804
- 14.5826
- 14.5841
- 14.591
- 14.5905
- 145918
- 145914
- 14.5909
- 14.5904
- 145921
- 14.5907
- 14.5916
- 14.5926
- 14.592
- 14.5916
- 14.5924

z Z =z z Z z Z zZ2 zZ Z z z Z z Z Z Z Z z zZ Z Z

142
142
142
142
142
142
142
142
142
142
142
142
142
142
142
142
142
142
142
142
142
142

Pos. Lon.

- 18.2659
- 18.2655
- 18.2534
- 1825

- 18.24

- 18.2334
- 18.2219
- 18.2137
- 18.2107
- 18.2051
- 18.2054
- 18.2056
- 18.2052
- 18.2047
- 18.2054
- 18.2053
- 18.2058
- 18.2052
- 18.2073
- 18.206
- 18.2059
- 18.2043

e J v s v s AN o s BN v s BN v s B o s B o s B v s R v s N e s N s N o5 N e s AN e s B e s B o s B o s B o s I o s B o s B o 3

Description

it 2 B A
T=RAFER (?)
*FY
vRTFANET T
b XFFV
T=RAFER (?)
f

*FY

T A=

BIE Bl

*FY

T
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REE BrERZT
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Dive track HD#1951
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Dive Report HD#1952

Date: March 08, 2016

Site: Off Otsuchi Depth: 675-707m

Landing (Lat., Long., Time, Depth): 39°18.4402°N, 142°18.1864°E, 09:23, 707m
Leaving (Lat., Long., Time, Depth): 39°18.5368°N, 142°17.8161’E, 11:24, 675m
Pilot: Teppei Kido Co-Pilot: Ryo Saigo

Observer: Yoshitaka Watanabe

Theme: Researches on marine ecosystem dynamics off Sanriku

Purpose:
1. Recovery of the bio-tracking base stations No. 5 and No. 6.

2. Stereo camera 3D mapping.

Payload Equipment:

1. Stereo camera system

2. Recovery rope with snap shackle (2 m)
3. Recovery rope with snap shackle (10 m)

Sampling Points and Markers:

Time Position Depth(m) Events

09:59  39°18.4585° N, 142°18.0483’E 690 Carrying No. 6 bio-tracking base
station to the point of No. 5.
11:24  39°18.5368’ N, 142°17.8161’E 675 Recovery of No. 5 and 6 bio-tracking

base stations.
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Dive Summary

We landed at middle point between No. 6 and No. 7 base stations. At first, No. 7 base station, which
could not be confirmed the existence around allocated point by transponder response previously, was
searched by ROV homer, however, could not be found. No. 6 and 5 base stations were found by ROV
homer immediately when ROV homer was turned on. No. 6 base station was pick up and carried near
allocation point of No. 5 base station. Then these two base stations were respectively hooked by two snap
shackles and recovered successfully with HPD ascending. Both recovered base stations were standing in
correct condition when they was in visual contact. (see figures below)

On the other hand, bottom images were taken by stereo camera system during movement toward No. 6

and No. 5 base station.

No. 6 base station. No.5 base station.
Dive Log
Time Dep. .
(ST () Pos. Lat Pos. Lon Description
6:49:45 - - E—27my kT
6:53:44 - - K
6:55:36 - - MR O 7= — I
6:56:54 - - HE7K
7:00:36 - - FrTvx
HPD &5

8:32:02 - - E—=7 iy BT ()
8:34:04 - - K
8:48:10 43.1 39 | -] 185259 | N | 142 | - | 18.1655 | E | i&MiBALA
8:49:31 66.4 39 | -| 185235 | N | 142 |- | 18.1651 |E | i
9:03:24 | 350.6 | 39 |-| 18.4664 | N | 142 | - | 18.1468 | E | A 1 %%k
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9:16:21 | 697.9 | 39 184391 | N | 142 | - | 18.1768 | E | No. 7T R—~—= b
9:18:25 | 699.8 | 39 184411 | N | 142 | - | 18.1802 | E | No. 6 h—~—/ i ¥
9:23:29 | 707.3 | 39 184393 | N | 142 | - | 18.1879 | E | &JE
9:23:35 | 707.7 | 39 18.4389 | N | 142 |- | 18.1868 | E | &
9:24:10 | 706.5 | 39 184385 | N | 142 | - | 18.1876 | E | J&:YESR No. 6 ~[A]> 9
9:24:31 | 706.5 | 39 184382 | N | 142 |- | 18.1846 |E | 7+ =
9:29:26 | 693.8 | 39 184353 | N | 142 |- | 18.1386 |E | 7+ =
9:30:51 | 701.6 | 39 184359 | N | 142 |- | 18.1282 |E| v TFAbEHF L~
9:32:39 | 700.4 | 39 184349 | N | 142 |-| 18.106 |E| U= HH»F X2
9:33:18 | 699.7 | 39 184387 | N | 142 |- | 18.1059 |E | v u T F~AEHF L&
9:34:21 | 698.8 | 39 184333 | N | 142 |- | 18.0968 |E | # =
9:34:39 | 699.3 | 39 184365 | N | 142 |- | 18.0937 |E | v uTF~EHF L4
9:35:16 | 698 39 184348 | N | 142 |- | 18.0912 |E | v u 7 F~EHF 5
9:35:31 | 696.4 | 39 184369 | N | 142 |- | 18.0817 |E| & 5
9:37:04 | 698.3 | 39 184366 | N | 142 |- | 18.0729 |E | 7>+ =
9:38:06 | 694.8 | 39 184331 | N | 142 |- | 18.0778 |E | A
BEHY BEWAICZEEE
694.8 | 39 184418 | N | 142 |- | 18.0734 | E ]
9:41:43 va
XFY vRTFAET Y
694 | 39 18.4465 | N | 142 | -| 18.0705 |E |
9:42:04 A
9:43:43 | 693.8 | 39 18.4427 | N | 142 |- | 18.0622 | E | L ITHDIFEE 4 mfr
HAESS No. 6 1HR
696.2 | 39 18.4426 | N | 142 | - | 18.0585 | E
9:45:10 o TWND
9:48:37 | 697 | 39 18.4452 | N | 142 | - | 18.0532 | E | &JE
KEICE ReF 2 unon
697 | 39 1845 | N | 142 |- | 18.0491 | E
9:49:22 T3
9:52:06 | 699.2 | 39 18.447 | N | 142 |-| 18.0529 |E | 7 F =
FHYER No. 6 D AN =K =D
695.7 | 39 18.4454 | N | 142 | - | 18.0572 | E ) .
9:54:37 0 —7 A AT’
9-56:54 | 6954 | 39 18.4482 142 | - | 18.0557 | E| 2 £ W72
9:59:53 688 39 18.4483 142 | - | 18.0476 | E | FE#E/R No. 6 {R[=]IY
FHER No. 5 R
670.1 | 39 185291 | N | 142 |- | 17.8274 | E
10:32:09 Mo TG
& &2z CHHER LY
671.7 | 39 185341 | N | 142 |-| 17.821 |E
10:41:38 J& No. 5
10:57:41 | 673.7 | 39 18.5368 | N | 142 | - | 17.8184 YR No. 6 A =
11:01:08 | 676.6 | 39 185351 | N | 142 |-| 17.82 EHIE  [RUMEZBE
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11:02:06 | 678.8 | 39 18.5358 | N | 142 | - | 17.8201 7> 7 10m D ie
FEYES No. 5 [mIINER Y v 7
677.9 | 39 18.5341 | N | 142 | - | 17.8203
11:03:05 o7 v 7 BT A
11:13:05 | 677.1 | 39 18.5359 | N | 142 | - | 17.8162 7 w7 2m Ot
FEYESS No. 6 [BIINER Y v
677.2 | 39 18.5361 | N | 142 | - | 17.8131
11:18:45 o7 v 7 BENT A
11:24:45 | 677.5 | 39 18.5352 | N | 142 | - | 17.8172 EEHRT
11:24:53 | 6759 | 39 18.5365 | N | 142 | - | 17.8163 Bl IS
11:52:27 | 179 | 39 184377 | N | 142 | - | 17.9192 v—r LEE
12:00:59 - BT
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Dive Report HD#1953

Date: March 08, 2016
Site: Off Otsuchi Depth: 967-968m

Landing (Lat., Long., Time, Depth): 39°19.9578°N, 142°26.9407’E, 14:36, 968m
Leaving (Lat., Long., Time, Depth): 39°19.9905°N, 142°26.8970’E, 15:31, 967m
Pilot: Teppei Kido Co-Pilot: Ryo Saigo

Observer: Shinji Tsuchida

Theme: Researches on marine ecosystem dynamics off Sanriku

Purpose:

1. Recovery of the Lander System deployed on the bottom off Otsuchi.

2. Stereo camera 3D mapping.

Payload Equipment:

1. Stereo camera system

2. Recovery rope with snap shackle
x2

Sampling Points and Markers:

Time Position

Depth(
Events
m)

14:46  39°19.9905° N, 142°16.8970’E
14:55 39°19.9905° N, 142°16.8970°E
15:31  39°19.9905° N, 142°16.8970°’E

966  Found the Lander System
967 Sampling animals, Canister#2 and #3.
967  Recovery of the Lander System

Dive Summary

We landed at the point of about 200m distance in south-east from the lander system at 968m depth. We

moved to the lander and found it soon using ROV homer and sonar (Fig.1). ROV rotated around the

lander and checked the position to hook snap shackles with recovery ropes. Then, we landed in front of the

lander and collected benthic animals such as ophiuroids on sediment by the slurp gun. After the short

sampling, we hooked recovery rope to the frame angle and the shackle ring attached to the lander (Fig.2).

Then we ascended to the surface and succeeded to recovery the lander on deck.
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Fig. 1 Lander system deployed on the Fig. 2 Lander system connected to

bottom. Hyper-Dolphin with recovery ropes.
Dive Log

Time Dep. .

Pos. Lat Pos. Lon Description

(JST) (m)

13:39:42 - - /=

13:42:06 - - BHK

13:55:59 - - TER L BA 46

14:11:56 | 350.2 | 39 | - | 19.9773 | N| 142 | -| 26.9612 | E| A %

14:35:50 | 964 |39 |- |19.9592 | N| 142 | -| 26.9429 | E | ¥R

14:36:07 | 966 | 39 | - |19.9577 | N| 142 | -| 26.9405 |E| 7 )=

14:36:16 | 966 | 39 | - | 19.9578 [ N| 142 | -| 26.9407 |E| /L~ 27 FEE 5
14:37:03 | 966.8 | 39 | - [ 19.9592 | N| 142 |-| 26.9393 |E| 77 = w3+ ¥
14:39:22 | 965.8 | 39 | - | 19.9666 | N| 142 | -| 26.9254 |E| Y 2% F

14:39:47 | 967.9 | 39 | - | 19.9672 | N| 142 | -| 26.9216 |E| 7F =

14:41:50 | 966.3 | 39 | - | 19.9764 | N| 142 | -| 26.9085 |E| 7 I+ % KIYKY N5
14:43:42 | 9653 | 39 | - | 19.9812 | N| 142 | -| 26.9012 | E| T > & —1H#R

14:50:23 | 966.1 | 39 | - | 19.9891 | N| 142 | -| 26.8945 | E | BIE& T

966.9 | 39 | - | 19.9903 | N| 142 | -| 26.8969 | E AT T AR

14:52:15 =RF 2

14:53:23 | 966.7 | 39 | - | 19.9908 | N| 142 | -| 26.8981 | E | falZikif Sz
14:59:04 | 967.6 | 39 | - | 19.9916 | N| 142 | -| 268977 |E| “bEfE Fyr=x%3
15:07:05 | 967 |39 |- |19.9898 | N| 142 | -| 26.8978 | E| 7 > & —[alL{E3B4A
15:15:58 | 966.3 | 39 | - | 19.9892 | N| 142 | -| 26.8947 |E| 7 )=

15:18:35 | 968.1 | 39 | - [ 19.9899 | N| 142 | -| 26.8969 | E| 7 v 7 DO\ iz

15:31:13 | 967.6 | 39 | - | 19.9889 | N| 142 | -| 26.8964 | E | [EIL T

15:31:51 | 967 |39 |-|19.9888 | N| 142 | -| 26.8962 | E | HfJiE
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Dive track HD#1953
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Photo selected
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hdeZ0160308 144737 _mi_1 hdeZ01803081449305_inid_1 hde?0150308144811_inZ2_1
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Dive Report HD#1954

Date: March 09, 2016

Site: Off Kamaishi Depth: 722-728m

Landing (Lat., Long., Time, Depth): 39°18.6068°N 142°19.0632°E, 09:03, 746m
Leaving (Lat., Long., Time, Depth): 39°18.5958°N 142°18.6532’E, 15:05, 728 m
Pilot: Jun Takenouchi Co-Pilot: Yuta Sakakibara

Observer: Yoshihiro Fujiwara

Theme: Researches on marine ecosystem dynamics off Sanriku

Purpose:
3. Retrieval of “bio-tracking” base stations and an ADCP

4. 3D mapping using a stereo camera system

Payload Equipment:
3. Stereo camera system x1
4. Suction sumpler x1

5. Recovery rope with a snap shackle x2

Sampling Points and Markers:

Time Position Depth Events
(m)
08:51  39°18.6040°N, 470  Biological sampling using a suction sampler (midwater, #1
142°19.0649’E canister)
12:18  39°18.4775°N, 728 Long pipe?
142°18.4214°E
14:07 39°18.5141°N, 738 Retrieval of an ADCP
142°18.5807’E
14:31  39-18.5958’N 729  Retrieval of a bio-tracking base station (#2)

142°18.6532’E

Dive Summary

A “bio-tracking” base station #2, deployed on May 9, 2015, and an ADCP were safely retrieved.
No acoustic signal from the base station #1, 7 and 8 was detected using the MST-10D (Kaiyo Denshi)
transponder system from R/V Shinseimaru but was #2. The ROV Hyper-Dolphin visited the deployment

points of the three base stations but none was discovered. There were many artificial traces caused probably
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by trawling nets around the deployment points. An ADCP and the #2 base stations were found around the
deployment locations and both were fallen down on the seafloor (Fig. 1 & 2). Suction sampling was
conducted before landing in mid water in #1 canister of the sampler.

No stereo mapping was conducted due to the electrical problem of the camera system.

Fig. 1. An ADCP fallen down on the bottom Fig. 2. A “bio-tracking” base station fallen down

on the bottom

Dive Log

Time Dep. o
asT) () Pos. Lat Pos. Lon Description
8:14:35 - - K

8:31:44 - - =S

8:40:22 | 179.4 | 39 |- | 18.6273 | N | 142 |- | 19.0927 |E| &%

8:44:58 | 301.6 | 39 |- | 18.6078 | N | 142 |- | 19.0838 |E | A WP a=T#t
8:46:27 | 3443 | 39 |- | 18.6034 | N | 142 |-| 19.085 |E |27 T4,
8:50:23 | 4477 | 39 |- | 18.6068 | N | 142 |-| 19.0652 |E| 1 ¥y =A%
8:51:38 | 4832 | 39 |- | 18.6094 | N | 142 |- | 19.0662 |E | A%

9:01:50 | 742.6 | 39 |- | 18.6089 | N | 142 |- | 19.0525 | E | #FIEHERR

9:03:46 | 747.9 | 39 |-| 186132 | N | 142 |- | 19.0633 |E | &%

9:04:07 | 7469 | 39 |- | 186112 | N | 142 |- | 19.0685 |E | Z#[th &
9:04:09 | 746.9 | 39 |-| 18.6112 | N | 142 | -| 19.0685 |E | 37 b L
9:04:58 | 747.8 | 39 |- | 18.6047 | N | 142 |- | 19.0633 |E | ZFEt FFh7Aawn
9:05:26 | 7483 | 39 |- | 18.6045 | N | 142 | - | 19.0524 |E | R L72f
9:06:20 | 746.8 | 39 |- | 18.6126 | N | 142 |- | 19.0527 |E | A%

9:06:51 | 745.6 | 39 |- | 18.6108 | N | 142 | - | 19.0547 |E | A T.72f&
9:07:03 | 7473 | 39 |-| 18.6085 | N | 142 |- | 19.0577 |E | oiEZEEL FF /2! !
9:07:21 | 7452 | 39 |-| 186115 | N | 142 |-| 19.06 |E |~ v~

9:12:09 | 746 | 39 |-| 18.6076 | N | 142 |- | 19.0643 |E | iZ7=\ b L
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Time Dep.
Pos. Lat Pos. Lon Description
(JST) (m)
9:13:51 746.1 | 39 |- | 186177 | N | 142 |- | 19.0602 |E | EZU&dh &
9:14:14 | 746.6 | 39 |-| 18613 | N | 142 [-| 19.0622 |E | Y axZ vadF~Lror
9:15:33 | 746.8 | 39 |-| 18.6131 | N | 142 | -| 19.0516 |E | *¥F
9:16:44 | 745.7 | 39 |- | 18.61 N | 142 |-| 19.0536 |E | F¥F¥
9:18:06 | 746.4 | 39 |-| 1862 | N [142 |-| 19.0186 |E| 7=
9:18:23 | 746.7 | 39 |-| 18.611 | N | 142 |- | 19.0227 |E | *F¥
9:19:50 | 746.6 | 39 |- | 18.6078 | N | 142 | - | 19.0213 |E | E5|&H &
9:21:57 | 7442 | 39 |- | 18.6086 | N | 142 | - | 19.0101 |E | 7T AT
9:22:07 | 745.6 | 39 |-| 18.6072 | N | 142 |- | 19.0107 |E | E5l&H &, I3
9:23:36 | 744.6 | 39 |-| 18.6021 | N | 142 | -| 189771 |E | *F¥
9:23:44 | 747.1 | 39 |- | 18.609 | N | 142 |- | 18.9743 | E | JE5| ZBf
9:24:35 | 7453 | 39 |-| 18.602 | N | 142 | -| 18.9905 |E | E5| XMk
9:25:27 | 7443 | 39 |-| 18.6052 | N | 142 |-| 189783 |E|ZZ Wb L
9:25:43 | 744.6 | 39 |- | 18.6037 | N | 142 | -| 18961 |E | F¥F
9:26:08 | 743.8 | 39 |- | 18.6058 | N | 142 |- | 18.9598 | E | JE5| X
9:26:51 744.8 | 39 |- | 18.6065 | N | 142 |- | 189647 |E | V23X 7
9:27:40 | 7444 | 39 |-| 18.609 | N | 142 |-| 18958 |E | FAS
9:28:22 | 743.4 | 39 |- | 18.6055 | N | 142 | - | 18.9357 | E | JE5| X
9:29:16 | 7429 | 39 |- | 18.6025 | N | 142 |- | 189388 |E | Y aXx 7
7447 | 39 |-| 18.6066 | N | 142 | - | 18.9508 |E e AR IR
9:31:34 ER
9:32:45 | 7462 | 39 |- | 185947 | N | 142 |-| 18958 |E|*F¥
9:34:51 746.8 | 39 | -| 18.5843 | N | 142 |- | 18968 |E | v a7 F~bEs 7
9:35:25 749 | 39 |- | 185852 | N | 142 |-| 189758 |E | A%
9:36:15 | 7489 | 39 |-| 18.5746 | N | 142 |- | 189703 |E | 7=
9:36:58 | 749.6 | 39 |-| 185632 | N | 142 | -| 189895 |E | v—Z7/ Je~niJ5
9:37:57 | 7482 | 39 |- | 185612 | N | 142 |- | 18.9993 | E | JEE5| X I
9:39:28 | 7493 | 39 |- | 185794 | N | 142 |-| 19.003 |E|7+= ZF 7
9:40:27 | 749.8 | 39 |- | 185843 | N | 142 | -| 189881 |E| v ur7F~Er 5
9:40:49 | 749.4 | 39 |-| 185912 | N | 142 |- | 189851 |E| tE=—n=T3
9:41:01 748.7 | 39 |- | 18.5894 | N | 142 |-| 18987 |E | 7=
9:41:29 | 7474 | 39 |-| 185797 | N | 142 |-| 189772 |E| k& b7
9:42:45 | 7463 | 39 |- | 18.5927 | N [ 142 | -| 189992 |E | v mrT7F~ESF 5
9:43:59 | 747.1 | 39 |- | 18.6009 | N | 142 |-| 18983 |E|»vF 7=
9:44:18 | 7479 | 39 |- | 18.6031 | N | 142 | -| 18.9835 |E | *¥F
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Time Dep- Pos. Lat Pos. Lon Description
(JST) (m)

9:45:11 | 744.1 | 39 | -] 18.6093 | N | 142 |- | 18.9972 | E | &AWk

9:47:04 742 | 39 |- | 18.6229 | N | 142 | -| 18.9765 | E | JECHLER

9:48:14 | 7414 | 39 |-| 18633 | N | 142 |-| 189693 |E | *F

9:48:29 | 7428 | 39 |- | 18.6425 | N | 142 |- | 18.9747 |E | E-oufi/pA H
9:48:54 | 740 | 39 |-| 18643 | N | 142 |-| 189895 |E | A X h~—7 3~Ee )
9:49:24 | 740.5 | 39 |- | 18.6465 | N | 142 |- | 18.9889 | E | £5| & bk

9:51:27 | 740.8 | 39 |- | 18.6523 | N | 142 |- | 189811 |E | &5/ =B mLS1A
9:52:07 | 742 | 39 |-| 18.6457 | N | 142 |-| 189752 |E | urF~EF 4
9:53:36 | 741.5 | 39 |- | 18.6356 | N | 142 | - | 18.9883 | E | 5| & bk

9:55:10 | 743 | 39 |- | 18.6221 | N | 142 |-| 189643 |E| E=—/L 23
9:56:46 | 745 | 39 |-| 18.6083 | N | 142 |- | 18.9577 |E | JE5| & B

9:59:40 | 7445 | 39 |-| 185809 | N | 142 | -| 189397 |E | B —Z AE~[lT %
10:00:36 | 746.2 | 39 |- | 185787 | N | 142 | -| 189272 |E | Ah—~—[GMEL
10:01:51 | 746.4 | 39 |-| 185753 | N | 142 |- | 18.9259 |E | A¥E/m 8 ~[aA 9
10:02:02 | 748.2 | 39 |-| 18.5738 | N | 142 |- | 189237 |E| F~=

10:03:52 | 749.4 | 39 |- | 18.5575 | N | 142 |- | 18.9088 |E | 3| & B

10:05:42 | 750.6 | 39 |-| 18.5418 | N | 142 |- | 188905 |E |t hF=>
10:06:12 | 751.1 | 39 |-| 18.5399 | N | 142 |- | 18.8865 |E | 72Ad/ HZ <Y
10:09:42 | 751.1 | 39 |-| 18.5134 | N | 142 |- | 188601 |E| Z#=?

10:09:59 | 750.1 | 39 |-| 185117 | N | 142 |- | 188577 |E| V=ax 7

10:14:17 | 750.3 | 39 |-| 18483 | N | 142 |-| 188178 |E| V=ax 7

10:16:52 | 749.3 | 39 |-| 18457 | N | 142 |-| 188042 |E| ¥ HF X7
10:17:25 | 749.2 | 39 |-| 184528 | N | 142 |- | 188001 |E | mrF~tH L4
10:17:48 | 749 | 39 |-| 184498 | N | 142 |- | 187969 |E | 7 )=

10:18:36 | 748.2 | 39 |-| 184457 | N | 142 |- | 187924 |E | 7 ) =

10:19:01 | 749.8 | 39 |-| 184427 | N | 142 |- | 187876 |E | a7 F~tH L4
10:19:44 | 747.7 | 39 |-| 184391 | N | 142 |- | 18.7838 |E | FF

10:23:06 | 746.2 | 39 |-| 184142 | N | 142 |- | 18.7546 |E | 7 )=

10:23:33 | 747.1 | 39 |-| 184079 | N | 142 |- | 187497 |E | a7 F~EH 4
10:26:00 | 745.2 | 39 |-| 183899 | N | 142 |- | 187297 |E| V=ax 7

10:26:55 | 743.6 | 39 |- | 18.3828 | N | 142 |- | 18.7215 | E | J:¥ER 8 ~f)2 9
10:28:13 | 743.2 | 39 |-| 183812 | N | 142 |- | 18711 |E|*¥F¥

10:28:27 | 743.3 | 39 |-| 18.3804 | N | 142 |- | 18.7101 |E| =3

10:29:00 | 741.9 | 39 |-| 183798 | N | 142 |- | 18.7043 |E | #—U 7T

10:30:35 | 741.3 | 39 |-| 183827 | N | 142 |- | 18.6903 |E | 7 )=
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Time Dep.
Pos. Lat Pos. Lon Description
(JST) (m)
10:31:13 | 7422 | 39 |-| 183818 | N | 142 |-| 18.6815 |E | # =
10:31:22 | 739.1 | 39 |-| 18.3828 | N | 142 |- | 18.6819 |E | 7=
10:31:53 740 39 |- 183826 | N | 142 |- | 186772 |E | v a7 F~E s 7
10:32:20 | 7404 | 39 |- | 18.3835 | N | 142 |-| 18.6744 |E| E=—)L =3
10:33:07 | 7394 | 39 |-| 183815 | N | 142 |- | 18.6651 |E| W7 ~I T4
10:33:42 | 739.9 | 39 |- | 183811 | N | 142 |- | 18.6579 |E | F~=
10:34:43 | 7382 | 39 |- | 183797 | N | 142 | -| 18.6484 |E | 7=
10:02:03 | 748.2 | 39 |- | 18.5738 | N | 142 | -| 189237 |E | 7=
10:35:33 | 735.1 | 39 |-| 183793 | N | 142 | -| 18.6385 |E | 7=
10:39:25 | 737.1 | 39 |-| 18361 | N | 142 |-| 18.6469 |E | X*F
10:39:39 | 738.5 | 39 |-| 183596 | N | 142 |- | 18.6482 |E | X=XU A
10:40:40 | 739.5 | 39 |- | 183515 | N | 142 |- | 18.6547 |E | ¥F¥
10:40:52 | 737.9 | 39 |-| 183506 | N | 142 |-| 18.656 |E |77
10:41:04 | 736.8 | 39 |-| 183502 | N | 142 | -| 18.6573 |E | v a7 F~E5 7
10:42:01 | 738.2 | 39 |- | 183422 | N | 142 | -| 18.6617 |E | ¥F ¥
10:43:07 | 736.1 | 39 |- | 183368 | N | 142 |- | 18.6663 |E | Y ax 7
10:43:43 736 39 | -| 183401 | N | 142 | -| 18.6688 |E | *¥F
10:44:05 | 737.5 | 39 |- | 18.3405 | N | 142 | -| 18.6671 |E | 7=
10:45:47 | 736.6 | 39 |-| 183538 | N | 142 | - | 18.6635 |E | < AWz ED
10:46:40 | 738.7 | 39 |- | 183603 | N | 142 | -| 18.6641 |E | =
10:47:18 | 7394 | 39 |- | 183657 | N | 142 | -| 18.6659 |E | =<
10:48:11 | 739.6 | 39 |- | 183712 | N | 142 | - | 18.6688 |E | ¥F
10:50:03 | 741.1 | 39 |-| 183866 | N | 142 | -| 18.6714 |E | =2 FU 7=
10:53:33 | 741.1 | 39 |-| 18.4101 | N | 142 |-| 18,6716 |E|Y 7L X Rv =
10:55:09 | 741.3 | 39 |- | 184217 | N | 142 |-| 18.6646 |E | 7w/~
10:57:36 | 741.6 | 39 |-| 18425 | N | 142 | -| 18.6554 |E | FI¥ T #
10:59:10 | 740.3 | 39 |-| 184251 | N | 142 |-| 18.6509 |E | J~=
10:59:38 | 739.1 | 39 |-| 18424 | N | 142 |-| 18.6442 |E | ¥F ¥
11:01:39 | 739.5 | 39 |-| 184262 | N | 142 |-| 18.6218 |E | # =
11:01:55 | 7383 | 39 |-| 184278 | N | 142 | -| 18,6195 |E | 7=
11:03:11 | 7392 | 39 |-| 184291 | N | 142 |- | 18.6047 |E | v a7 F~Er 47
11:03:55 | 736.8 | 39 |-| 184291 | N | 142 |-| 185952 |E | # =
11:04:35 | 7382 | 39 |-| 184316 | N | 142 |- | 185861 |E | v a7 F~Lsr 4
11:06:04 | 737.3 | 39 |-| 184332 | N | 142 | -| 185664 |E | =<
11:07:21 | 7372 | 39 |-| 184347 | N | 142 |-| 18557 |E|FavFrAaravy/avri
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Time Dep.
Pos. Lat Pos. Lon Description
(JST) (m)
BF (F7)
11:11:04 733 39 |- | 184386 | N | 142 |-| 185171 |E| # =
11:11:54 733 39 |-| 184396 | N | 142 |- | 18.5065 |E | ¥F
11:12:17 732 39 |- | 184402 | N | 142 |- | 18.5037 |E | =X
11:13:45 | 7312 | 39 |- | 184432 | N | 142 |-| 18485 |E| v ur7F~Lsr 4
11:13:59 | 7314 | 39 |- | 184425 | N | 142 | -| 184843 |E | *F ¥
11:14:58 | 729.9 | 39 |-| 184425 | N | 142 |- | 184736 |E |t 7
11:15:06 | 728.8 | 39 |-| 184438 | N | 142 |-| 18471 |E| 7=
11:15:32 | 730.6 | 39 |-| 18.4437 | N | 142 |- | 184651 |E|dALT 77/ 1
11:15:57 | 728.4 | 39 |-| 184436 | N | 142 |- | 184619 |E | TAH N =
11:16:23 | 729.5 | 39 |- | 184437 | N | 142 |-| 184581 |E |t 7
11:16:31 | 729.8 | 39 |-| 18444 | N | 142 |-| 184582 |E|vur7F~tr s =t
11:16:57 | 728.6 | 39 |-| 184458 | N | 142 | -| 184534 |E| bE=—1 =3
11:17:11 | 727.8 | 39 |- | 18.4467 | N | 142 | - | 18.4487 |E | J[£5| B
11:17:22 | 728.6 | 39 |-| 184467 | N | 142 | -| 184477 |E | 7=
11:17:41 | 729.4 | 39 |- | 18.4467 | N | 142 |- | 184422 |E | ZEt kT2
11:18:06 | 728.1 | 39 |- | 184465 | N | 142 | -| 184382 |E | ¥F ¥
11:18:29 | 7282 | 39 |- | 18.4486 | N | 142 |- | 184334 |E | =X
11:21:40 | 724.6 | 39 |- | 184504 | N | 142 | -| 183971 |E | *F¥
11:21:51 724 39 | -] 184495 | N | 142 | -| 183935 |E | A
11:22:16 | 7232 | 39 |- | 18.4499 | N | 142 | - | 183884 | E | JEAQ| X B
11:22:25 | 723.6 | 39 |-| 184509 | N | 142 |-| 183862 |E | v a7 F~Lsr 47
11:22:43 | 723.1 | 39 |- | 184515 | N | 142 | - | 183804 |E | &FAEwfMFT =
11:23:08 | 7224 | 39 |- | 184511 | N | 142 |-| 183749 |E| Y =a¥J
11:23:42 | 720.5 | 39 |- | 184511 | N | 142 |-| 183679 |E| ¥ —U7 HFv
11:25:00 | 720.9 | 39 |-| 184504 | N | 142 | -| 183554 |E| Y =a¥ 7
11:26:22 | 7193 | 39 |-| 184494 | N | 142 | -| 183465 |E | 7=
11:27:38 720 39 |- | 184413 | N | 142 | -| 183489 |E | 7+ =
11:27:58 720 39 |-| 184381 | N | 142 |- | 183517 |E| v ur7F~Lsr 7
11:28:11 | 721.3 | 39 |- | 184348 | N | 142 |-| 18354 |E| XF¥
11:28:23 | 719.9 | 39 |- | 184324 | N | 142 | -| 183544 |E | 7=
11:28:39 | 721.3 | 39 |- | 184305 | N | 142 | -| 183546 |E| =X
11:29:49 | 720.1 | 39 |- | 184193 | N | 142 |-| 183593 |E | 7=
11:29:59 | 720.2 | 39 |- | 18419 | N | 142 | - 18.36 E|¥F¥
11:30:36 | 719.9 | 39 |- | 184114 | N | 142 | -| 183649 |E | X=XTU 1
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Time Dep.

Pos. Lat Pos. Lon Description
(JST) (m)
11:31:06 | 719.7 | 39 |- | 18.4056 | N | 142 |- | 183679 |E | _X=XT 4
11:33:36 | 720.9 | 39 |-| 184022 | N | 142 |- | 183672 |E | _X=XU A
11:35:14 | 719.5 | 39 |-| 184192 | N | 142 | -| 183599 |E| ¥F
11:35:26 | 718.9 | 39 |-| 184218 | N | 142 |- | 183595 |E| ==
11:35:53 | 720.3 | 39 |-| 184261 | N | 142 |-| 18358 |E|7# Kv=
11:36:06 | 721.7 | 39 |- | 184275 | N | 142 |- | 183566 |E |4
11:36:17 | 720.7 | 39 |-| 184311 | N | 142 |- | 183561 |E | 7) =
11:38:33 | 719.6 | 39 |-| 184472 | N | 142 |- | 18349 |E|XF¥
11:38:51 | 719.1 | 39 |-| 18.4486 | N | 142 | - | 183476 |E | Bt/ HEHEKT
11:39:12 | 718.8 | 39 |-| 18.4479 | N | 142 |- | 183472 |E | ¥F¥ H=0¥ERMMH
11:45:48 | 721.6 | 39 |-| 184691 | N | 142 | -| 183468 |E | J~=
11:52:33 | 725.6 | 39 |-| 184717 | N | 142 | -| 183896 |E| A VX F ¥~
11:55:09 | 725.6 | 39 |-| 184708 | N | 142 |- | 183994 |E | FF¥
11:55:23 | 727.5 | 39 |-| 184708 | N | 142 |- | 183988 |E | a7 F~bEH L4
11:57:27 | 726.6 | 39 |-| 184716 | N | 142 |- | 184112 |E| H Al
11:58:07 | 728 | 39 |-| 184712 | N | 142 | -| 184164 |E| ¥F
11:59:34 | 728.1 | 39 |-| 184721 | N | 142 |- | 18.4224 |E | RO ATY
12:00:58 | 727.9 | 39 |-| 18473 | N | 142 |- | 184215 |E | KK
12:01:12 | 727.2 | 39 |-| 184726 | N | 142 |- | 18.4219 |E | D A\ TWHHEI%R
12:05:45 | 730.5 | 39 |-| 184724 | N | 142 |- | 184211 |E |/ 84 72
12:06:46 | 727.9 | 39 |-| 184722 | N | 142 |- | 184216 |E| 7 =
12:13:22 | 729.1 | 39 |-| 184726 | N | 142 |- | 184231 |E|&MHAL7+—R?
12:15:13 | 729.6 | 39 |-| 184735 | N [ 142 |-| 18422 |E|t 7. ¥ KBV,

727.6 | 39 |- | 184758 | N | 142 |- | 184201 |E SoFTebEsgCbET

12:18:04 L7aWw, A7 w D
12:20:52 | 7264 | 39 |-| 18.4874 | N | 142 | - | 18.4221 |E | %R
12:24:57 | 7284 | 39 |-| 18.5004 | N | 142 | - | 18.4193 |E| ¥F
12:26:32 | 727.6 | 39 |-| 18.4991 | N | 142 | - | 18.4207 |E | AT %3,
12:28:08 | 729.7 | 39 |-| 18.4983 | N | 142 |-| 184347 |E| b +F, ¥F ¥, 7=
12:30:30 | 730.1 | 39 |-| 184991 | N | 142 |- | 18.4431 |E | Z/ef
12:31:50 | 732.4 | 39 |-| 184995 | N | 142 |- | 18.4496 |E | ¥F¥
12:32:48 | 730.6 | 39 |-| 185013 | N | 142 |- | 184551 |E| b b7, vurF~AL s r
12:34:18 | 731 | 39 |-| 185031 | N | 142 |- | 184603 |E | KT
12:34:47 | 731.7 | 39 |-| 185046 | N | 142 |- | 18462 |E |t 5
12:35:56 | 730.8 | 39 |- | 18.5047 | N | 142 |- | 18.469 |E | AHEFs
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Time Dep.
Pos. Lat Pos. Lon Description
(JST) (m)
12:38:15 | 7324 | 39 |-| 185035 | N | 142 |- | 184815 |E|FT~=
12:39:25 | 7342 | 39 |- | 18504 | N | 142 |- | 184825 |E | HIE
12:41:02 | 733.6 | 39 |-| 18504 | N | 142 | -| 18.4828 |E | 7 A M/ 2
12:41:35 | 7334 | 39 |-| 185027 | N | 142 |- | 184833 |E |77
12:44:20 733 39 | -| 185027 | N | 142 |-| 18489 |E |77+ =
12:45:56 | 734.7 | 39 |- | 18.5037 | N | 142 | -| 184978 |E | ¥*F ¥
12:49:45 | 735.1 | 39 |- | 185077 | N | 142 | -| 185198 |E | ¥F ¥
12:51:26 | 7349 | 39 |-| 185123 | N | 142 |-| 185227 |E |t 7
12:53:03 | 738.5 | 39 |- | 185173 | N | 142 | -| 185237 |E | ¥*F ¥
12:54:22 | 7349 | 39 |-| 18521 | N | 142 |-| 185227 |E| Y AV
12:55:29 | 7363 | 39 |-| 185239 | N | 142 |- | 18.5223 |E | ¥F ¥
13:03:08 | 732.9 | 39 |- | 18.5513 | N | 142 | - | 18.5208 | E | FHiZJiElnl
13:04:57 | 7332 | 39 |-| 18.5528 | N | 142 | - | 18.5145 |E | £
13:07:35 | 734.6 | 39 |-| 185504 | N | 142 | -| 185137 |E| v a7 F~E5 7
13:07:57 | 734.8 | 39 |-| 185491 | N | 142 |-| 185134 |E| ¥ 7 FF¥
13:09:31 | 734.1 | 39 |- 185433 | N | 142 | -| 185057 |E| E=—1 =3
13:09:49 | 7342 | 39 |- | 18.5428 | N | 142 | -| 18.5039 |E | ¥*F ¥
13:10:45 | 7329 | 39 |- | 18.5413 | N | 142 | - | 18.5027 |E | ¥F ¥
13:12:55 | 732.1 | 39 |-| 185445 | N | 142 |- | 184888 |E | v a7 F~Lr 4
13:13:31 | 730.7 | 39 |- | 18.5455 | N | 142 | -| 184854 |E | *F ¥
13:14:41 | 7326 | 39 |- | 185457 | N | 142 | -| 184793 |E| v &=
13:16:43 | 7312 | 39 | -| 18.55 N | 142 |- | 184639 |E | *F¥
13:17:16 | 730.8 | 39 |- | 18.5475 | N | 142 | - | 184614 |E | a7 F~E5 7
13:17:45 | 730.7 | 39 |-| 185482 | N | 142 | -| 184591 |E | FI¥T#
13:18:59 | 7283 | 39 |-| 185512 | N | 142 | -| 184519 |E| v a7 F~E5 7
13:19:15 730 39 | -] 1855 N | 142 |- | 18.4484 |E | ¥F
13:19:55 | 7304 | 39 |- | 18.5492 | N | 142 | - | 18.4461 |E | ¥F ¥
13:20:53 | 730.2 | 39 |- | 18.5498 | N | 142 |- | 184396 |E | ¥*F¥
13:21:40 | 728.1 | 39 |- | 18.5505 | N | 142 | - | 184347 |E | *F ¥
13:21:54 | 7282 | 39 |- | 18.5509 | N | 142 | -| 184337 |E | 7=
13:23:14 | 7283 | 39 |- | 18.5497 | N | 142 | -| 184225 |E | ¥*F ¥
13:23:19 | 7283 | 39 |- | 18.5497 | N | 142 | - | 18.4225 | E | JE5| X B
13:24:06 | 7284 | 39 |- | 185499 | N | 142 |-| 18415 |E| XF¥
13:25:27 | 727.5 | 39 |- | 18.5506 | N | 142 | - | 184122 |E | ¥F ¥
13:26:01 | 727.1 | 39 |-| 185509 | N | 142 | - | 18409 |E | F~=
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Time Dep.
Pos. Lat Pos. Lon Description
(JST) (m)
13:27:02 | 727.6 | 39 |- | 18.5501 | N | 142 | - | 18.3978 | E | ¥EJKE W
13:29:41 | 725.6 | 39 |- | 18.5518 | N | 142 | -| 183835 |E | bR TA:
13:30:54 | 727.9 | 39 |- | 18.5464 | N | 142 | -| 183937 |E | ¥F ¥
13:31:51 | 729.1 | 39 |- | 18.5415 | N | 142 | -| 183994 |E | ¥F ¥
13:32:14 | 7264 | 39 |- | 185401 | N | 142 | -| 183988 |E | A
13:32:46 | 7274 | 39 |-| 185383 | N | 142 |- | 184014 |E| v a7 F~Er 57
13:33:21 | 728.7 | 39 |- | 185347 | N | 142 | -| 184048 |E | ¥F 2JL
13:33:52 | 725.7 | 39 |-| 185321 | N | 142 | -| 184045 |E | fA7lc< A
13:34:31 | 7282 | 39 |- | 185295 | N | 142 | - | 18.4063 |E | ¥*F ¥
13:35:20 | 726.9 | 39 |- | 18.5284 | N | 142 | -| 184119 |E | *F¥
13:35:40 727 39 | - | 185264 | N | 142 | - | 18.4129 | E | HiZgem 9
13:37:34 | 730.7 | 39 |-| 18.5218 | N | 142 | -| 184315 |E | ¥F ¥
13:37:49 | 729.5 | 39 |-| 185219 | N | 142 | -| 184346 |E | ¥F ¥
13:39:37 | 730.5 | 39 |- | 185183 | N | 142 |- | 184494 |E | ¥*F¥
13:39:48 | 730.1 | 39 |-| 185177 | N | 142 | -| 184513 |E | v a7 F~E5 7
13:40:44 | 730.4 | 39 |-| 185174 | N | 142 | -| 18464 |E | 7=
13:40:58 | 731.1 | 39 |- | 185174 | N | 142 | - | 18.4665 |E | X*F
13:42:13 | 7319 | 39 |- | 185152 | N | 142 | -| 184826 |E | X*F ¥
13:42:50 | 731.5 | 39 |- | 185153 | N | 142 | -| 184863 |E | X*F ¥
13:43:40 | 732.1 | 39 |- | 185131 | N | 142 | -| 184944 |E | *F ¥
13:49:39 | 737.1 | 39 |- | 18.5083 | N | 142 | -| 18.5586 |E | ¥*F ¥
13:51:34 | 736.1 | 39 |- | 185107 | N | 142 |- | 185727 |E ader g mmy 7
A v
13:52:25 | 735.6 | 39 |- | 18.5126 | N | 142 | -| 185785 |E | ¥F ¥
13:56:51 739 | 39 |- | 185129 | N | 142 |- | 185778 |E| adcp Bl
14:05:58 | 737.8 | 39 |- | 185134 | N | 142 | -| 185815 |E| adcp [
14:13:00 | 739.1 | 39 |- | 18.5225 | N | 142 | -| 18.6168 |E | ¥F
14:13:42 | 737.6 | 39 |-| 185297 | N | 142 |- | 18.6196 |E | ¥F
14:21:59 | 7287 | 39 |- | 185913 | N | 142 | - | 18.6529 |E | ZE¥ER 2HZE HlhTnd
14:22:29 | 727.9 | 39 |- | 185914 | N | 142 | - | 18.6541 |E | v —7HhTW%
14:23:38 | 727.3 | 39 |- | 18.5941 | N | 142 |-| 18.651 |E | *F¥
14:31:33 | 730.1 | 39 |- | 18.5964 | N | 142 | - | 18.6535 | E | adcp IRi& &
14:34:16 | 728.8 | 39 |- | 18.5956 | N | 142 | - | 18.6518 |E | b X - L ZIFBH)
14:39:58 | 728.3 | 39 |- | 185977 | N | 142 |- | 18.6555 |E | 7 v/ »F 5, BEIC
14:46:09 | 728.7 | 39 |- | 185967 | N | 142 | -| 18,6544 |E| 1 OMmr—772L
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Time Dep.
Pos. Lat Pos. Lon Description
(JST) (m)
14:52:05 | 730.1 | 39 |-| 18597 | N | 142 |-| 18,6562 |E | 2Mu—7 Y 7T d
14:59:38 | 7282 | 39 |- | 18.5968 | N | 142 | - | 18.6555 | E | ADCP [E[[X/N 2 5 v |k
15:05:13 | 728.9 | 39 |-| 18596 | N | 142 | -| 18.654 |E | fE¥£#&T
15:08:58 | 724.3 | 39 |- | 18.5969 | N | 142 | - | 18.6527 | E | BEJS
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Dive track HD#1954
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Photo selected

hd c20160302084406_in1_1 hdc20180308084406_in2_1 hdc20180308091452_ i1 _1

hd c20160308093528_in1_1 hdc20180308100340_in1_1 hdc20180308100642_ i1 _1

hd c20160308102854 _in1_1 hdc20180308105546_in1_1 hde20180308115927_in1 _1

hd c20160308120640_in1_1 hdc20180308120641 _in1_1 hdc20180302120808_ i1 _1
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hd c20160308120944 _in1_1 hdc20180308121458 _in1_1 hdc20180308123848_in1_1

hd c201603081240582_in1_1 hdc20180308135201 _in1_1 hdc20180308135646_ i1 _1

hd c20160308140829_in1_1 hdc20180308142400_in1_1 hde20180302144204_ i1 _1

hdc20160308144310_in1_1 hdc20180308145340_in1_1 hdc20180302150158_ i1 _1
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