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2. Cruise Summary

Cruise Information

e Cruise ID KS-17-]J04

e Name of vessel Shinsei-maru

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

e Representative of the Science Party Katsunori Fujikura [JAMSTEC]

o Title of proposal Researches on marine ecosystem dynamics off Sanriku
e Cruise period Febrary 11" —27" 2017

ePorts of departure / call / arrival JAMSTEC/JAMSTEC

e Research area off Sanriku

o Research map 40°00'N
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Figure Bathymetric map of the survey area. B: Deployed point of bio-tracking system in KY15-08 Cruise. %:
Survey site of fissures found by the KS-16-19 Cruise.



Overview of the Observation
e Topographic survey

During the cruise, bathymetry and SBP data off Fukushima were obtained by SEABAT and TOPAS PS 18
System.
eQuantitative observation of benthic animals and debris using by the bottom observation camera system

The quantitative biomass of benthic animals and mass of marine debris were observed by the main HDTV
and the bottom observation camera systems loaded on the rear of the Hyper-Dolphin for establishing the habitat
models.
eBioass estimation of scavengers and predators

Three types of baited cameras were deployed off Sanriku for estimating biomass of scavengers and predators
attracted to the bait, contributing to establishing the ecosystem models.

o Title of project

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



3. Shipboard Log

EER) Her ] WA S | ZNTHIVAT e i 7=
Date Local Time Note Description | Position/Weather/Wind/Sea condition
11-Feb-17 Scientists onboard & Anchoring at YOKOSUKA sec.4.

12:30 | scientists onboard.

13:30 | Let go all shore lines & left YOKOSUKA for YOKOSUKA sec.4.

Let go port anchor in 28 in of water at YOKOSUKA sec.4 due to avoidance

14:10
rough weather.

14:30-15:00 | Carried out onboard education & Training for scientists.

18:00 | Scientists meeting.

12-Feb-17 Up & Down port anchor. Proceeding to Research Area. 2/12 12:00(UTC+9h)
06:40 | Up & Down port anchor. 35-01.8N, 140-17.4E
16:40 | konpira off BOSO
18:00 | Scientists meeting. Fine but cloudy
NNW-4(Moderate breeze)
2(Sea calm)
1(Low swell short)
Visibly: 8'
13-Feb-17 ""HPD4500" dive #1999. 2/13 12:00(UTC+9h)
03:00 | Arrived at Research Area. Com'ced MBES mapping survey. 37-18.0N,141-23.5E
06:23 | Released XBT at <'37-18.2531N, 141-23.5164E>. off FUKUSHIMA
08:08 | Finished MBES mapping survey, then proceeded to HPD dive point. Fine but cloudy




08:35 | Arrived at HPD dive point. WNW-2(Light breeze)

09:41 | Hoisted up "HPD4500". 2(Calm)

09:46 | Launched "HPD4500". 2(Low swell long)

09:57 | "HPD4500" dove & started her operation #1999. @off Visibly: 8'
SANRIKU

10:07 | "HPD4500" landed on the sea bottom <37-18.0050N 141-23.3570E>. D=140m

16:20 | "HPD4500"left the sea bottom <37-18.0721N 141-24.4177E>. D=146m

16:29 | Refloated "HPD4500".

16:37 | Hoisted up "HPD4500".

18:19 | Scientists meeting.

16:43 | Recovered "HPD4500" & finished above operation.

18:42 | Com'ced MBES mapping survey.

21:17 | Finished MBES mapping survey.

21:26 | Com'ced SBP mapping survey.

14-Feb-17 ""HPD4500" dive #2000. 2/14 12:00(UTC+9h)

05:03 | Finished SBP mapping survey, then proceed to HPD dive point. 37-12.6N,141-20.0E

06:00 | Arrived at HPD dive point. off Fukushima

08:38 | Hoisted up "HPD4500". Fine but cloudy

08:43 | Launched "HPD4500". NNW-3(Gentle breeze)

08:54 | "HPD4500" dove & started her operation #2000. @oft 2(Sea smooth)
SANRIKU

09:03 | "HPD4500" landed on the sea bottom <37-11.9892N, 141-19.9998E>. D=138m 2(Low swell long)

16:16 | "HPD4500" left the sea bottom <37-13.0534N, 141-20.3318E>. D=139m Visibly: 8'




16:27

Refloated "HPD4500".

16:34

Hoisted up "HPD4500".

16:41

Recovered "HPD4500" & finished above operation.

18:20

Scientists meeting.

18:45-18:52

Com'ced out SBP mapping survey.

19:00

Com'ced proceeded to area B (off MIYAGI).

15-Feb-17

Com'ced BAITED CAMERA & ""HPD4500" dive #2001.

2/15 12:00(UTC+9%h)

06:00

Arrived at research area B (off MIYAGI).

38-20.6N,141-58.0E

06:01

Released XBT at <38-28.2865N, 142-10.6339E>.

off MIYAGI

06:42

Com'ced setting operation BAITED CAMERA (AT1-9), then hoisted up it.

Fine but cloudy

06:50

Released above CAMERA & finished setting operation.

SW-3(Gentle breeze)

7:19-7:33

Carried out 3 point calibration of above CAMERA setting point .

38-28.8833
N,
142-06.0196
E

2(Sea smooth)

08:01

Com'ced setting operation of BAITED CAMERA (BC2-28), then hoisted up it.

1(No swell)

08:18

Released top buoy & finished setting operation.

Visibly:8'

08:36

Com'ced setting operation of BAITED CAMERA (BC2-29), then hoisted up it.

08:53

Released top buoy & finished setting operation.

08:55

proceeded to HPD dive point.

9:35

Arrived at HPD dive point.

10:04

Hoisted up "HPD4500".

10:08

Launched "HPD4500".




10:18

"HPD4500" dove & started her operation #2001.

10:38

"HPD4500" landed on the sea bottom <38-30.5815N, 141-58.5063E>.

D=314m

12:40

"HPD4500" left the sea bottom <38-30.5890N, 141-57.7179E>.

D=300m

12:55

Refloated "HPD4500".

13:01

Hoisted up "HPD4500".

13:07

Recovered "HPD4500" & finished above operation.

14:11

Sent out release command to BAITED CAMERA (AT1-9)

14:25

Refloated BAITED CAMERA (AT1-9).

14:36

Recovered BAITED CAMERA (AT1-9).

15:18-15:53

Recovered BAITED CAMERA (BC2-28)

16:26-16:53

Recovered BAITED CAMERA (BC2-29)

18:07

Scientists meeting.

22:00-23:00

Shifted to setting point of BEITED CAMERA.

16-Feb-17

Com'ced BAITED CAMERA & "HPD" dive #2003.

2/16 12:00(UTC+9h)

06:34

Com'ced setting operation of BEITED CAMERA (AT1-10), then hoisted up it.

38-30.0N,142-10.9E

06:36

Released above CAMERA & finished setting operation & Carried out 3 point
calibration of above CAMERA setting point.

38-23.0013
N,
142-10.5002
E

off MIYAGI

07:53

Com'ced setting operation of BEITED CAMERA (AT2-8), then hoisted up it.

Fine but cloudy

07:55

Released above CAMERA & finished setting operation.

SW-5(Fresh breeze)

08:29-08:46

Carried out 3 point calibration of CAMERA setting point.

38-23.7964
N,

3(Sea slight)




142-09.8584
E

09:12

Com'ced setting operation of BEITED CAMERA (BC1-30), then hoisted up it.

2(Low swell long)

09:37

Released top buoy & finished setting operation.

Visibly:8'

09:40

Proceed to HPD dive point.

10:20

Arrived at HPD dive point.

10:43

Hoisted up "HPD".

10:48

Launched "HPD".

11:00

"HPD" dove & started her operation #2002.

11:27

"HPD" landed on the bottom <38-29.9564N, 142-11.2005E>.

D=615m

12:45

"HPD" left the sea bottom<38-29.9973N, 142-10.7367E>,

D=607m

13:05

Refloated "HPD".

13:11

Hoisted up "HPD".

13:17

Recovered "HPD" & finished above operation.

14:04

Sent out release command to BAITED CAMERA (AT1-10).

14:22

Refloated BAITED CAMERA (AT1-10).

14:34

Recovered BAITED CAMERA (AT1-10).

14:52

Sent out release command to BAITED CAMERA (AT2-8).

15:08

Refloated BAITED CAMERA (AT2-8).

15:18

Recovered BAITED CAMERA (AT2-8).

15:52-16:24

Recovered BAITED CAMERA (BC1-30).

16:30

Com'ced proceeding to ISHINOMAKI.

18:35

Scientists meeting.

20:55

Arrived at off ISHINOMAKI.




17-Feb-17 Arrived at ISHINOMAKI. Finished leg.1 Cruise. 2/17 12:00(UTC+9h)
09:00 | Arrived at ISHINOMAKI. 38-25.2N,141-16.1E
11:00 | Scientists left ship. off MIYAGI
Overcast
SSW-3(Gentle breeze)
1(Calm)
0(No swell)
Visibly:8'
18-Feb-17 Carried out operation test of BAITED CAMERA (MT1). 2/18 12:00(UTC+9h)
08:00 | Scientists onboard. 37-51.0N,141-22.0E
09:00 | Let go all shore lines & left ISHINOMAKI for research area C. East of off SOMA BAY
09:40-10:00 | Carried out onboard education & training for scientists. Fine but cloudy
14:31-15:07 | Carried out operation test of BAITED CAMERA (MT1). NW-5(Fresh breeze)
15:35 | Com'ced proceeding to off Sanriku. 3(Sea Slight)
17:57 | Scientists meeting. 1(Low swell short)
Visibly:8&'
19-Feb-17 Com’ced BAITED CAMERA. 2/19 12:00(UTC+9h)
01:00 | Arrived at off SANRIKU. 38-51.9N,142-07.1E
07:16 | Com'ced setting operation of BAITED CAMERA (AT1-11), then hoisted up it. East of off OFUNATO
07:17 | Released above CAMERA & finished setting operation. Fine but cloudy
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08:02

Com'ced setting operation of BAITED CAMERA (AT2-9), then hoisted up it.

West-7(Near gale)

08:03

Released above CAMERA & finished setting operation.

5(Sea rough)

08:48

Com'ced setting operation of BAITED CAMERA (MT1-1), then hoisted up it.

3(Moderate short)

08:52

Released above CAMERA & finished setting operation.

Visibly:8'

09:19

Com'ced setting operation of BAITED CAMERA (BC1-31), then hoisted up it.

09:32

Released above CAMERA & finished setting operation.

09:45-10:02

Carried out 3 point calibration of BAITED CAMERA (MT1-1) setting point.

10:13-10:32

Carried out 3 point calibration of BAITED CAMERA (AT2-9) setting point.

10:42-11:01

Carried out 3 point calibration of BAITED CAMERA (AT1-11) setting point.

13:04

Released BAITED CAMERA (AT1-11).

13:14

Surfaced BAITED CAMERA (AT1-11).

13:27

Recovered BAITED CAMERA (AT1-11).

13:55

Released BAITED CAMERA (AT2-9).

14:04

Surfaced BAITED CAMERA (AT2-9).

14:16

Recovered BAITED CAMERA (AT2-9).

15:02

Released BAITED CAMERA (MT1-1).

15:13

Surfaced BAITED CAMERA (MT1-1).

15:30

Recovered BAITED CAMERA (MT1-1).

16:04-16:27

Recovered BAITED CAMERA (BC1-31).

18:00

Scientists meeting.

20-Feb-17

"HPD" dive #2003 & proceeding to avoidance area.

2/20 12:00(UTC+9h)

06:24

Released XBT at <38-54.0680N, 141-55.3839E>.

38-53.0N,141-54.0E

08:15

Hoisted up "HPD".

off OFUNATO
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08:19 | Launched "HPD". Overcast

08:32 | "HPD" dove & started her operation #2003. SSW-5(Fresh breeze)

08:46 | "HPD" landed on the sea bottom <38-54.3791N, 141-54.3840E>. D=159m 3(Sea slight)

11:11 | "HPD" left the sea bottom <38-54.4149N, 141-54.3028E>. D=158m 1(Low swell short)

11:19 | Refloated "HPD". Visibly-8'

11:27 | Hoisted up "HPD".

11:31 | Recovered "HPD" & finished above operation.

1145 Com'ced proceeding to avoidance area (ISHINOMAKI WAN) due to rough

sea.
16:13 | Scientists meeting.
21-Feb-17 Anchoring at off ISHIMAKI. 2/21 12:00(UTC+9h)
Avoided to rough sea at off ISHIMAKI. 38-21.0N,141-17.6E
off ISHINOMAKI
Fine but cloudy
WNW-8(Gale)
4(Sea moderate)
3(Moderate short )
Visibly-8'
22-Feb-17 Com’ced BAITED CAMERA. 2/22 12:00(UTC+9h)

03:00 | Finished avoiding rough sea & com'ced proceeding to research area B. 38-22.8N,142-16.6E

08:40 | Arrived at research area B (off MIYAGI). off MIYAGI

09:12 | Com'ced setting operation of BAITED CAMERA (AT2-10), then hoisted up it. Fine but cloudy
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09:15

Released above CAMERA & finished setting operation.

West-4(Moderate breeze)

09:44

Com'ced setting operation of BAITED CAMERA (AT1-12), then hoisted up it.

2(Sea smooth)

09:46

Released above CAMERA & finished setting operation.

3(Moderate short)

10:17

Com'ced setting operation of BEITED CAMERA (MT1-2), then hoisted up it.

Visibly-8'

10:20

Released top buoy & finished setting operation.

10:50-11:16

Carried out 3 point calibration of BAITED CAMERA (MT1-2) setting point.

11:19-11:39

Carried out 3 point calibration of BAITED CAMERA (AT1-12) setting point.

11:41-12:04

Carried out 3 point calibration of BAITED CAMERA (AT2-10) setting point.

14:30

Released BAITED CAMERA (AT2-10).

14:51

Surfaced BAITED CAMERA (AT2-10).

15:01

Recovered above BAITED CAMERA (AT2-10).

15:20

Released BAITED CAMERA (AT1-12).

15:39

Surfaced BAITED CAMERA (AT1-12).

15:48

Recovered above BAITED CAMERA (AT1-12).

16:07

Released BAITED CAMERA (MT1-2).

16:31

Surfaced BAITED CAMERA (MT1-2).

16:43

Recovered above BAITED CAMERA (MT1-2).

16:50

Com'ced proceeding to research area A (off IWATE).

23-Feb-17

"HPD" dive #2004.

2/23 12:00(UTC+9%h)

05:10

Finished research for BIO TRACKING SYSTEM STATION running, then
proceeded to "HPD" dive point.

39-14.7N,142-18.8E

off IWATE

06:09

Released XBT <39-14.6200N,142-21.7371E>.

Overcast

06:40

Arrived at "HPD" dive point.

WSW-1(Light air)
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07:54 | Hoisted up "HPD". 2(Sea smooth)

07:58 | Launched "HPD". 2(Low swell long)

08:10 | "HPD" dove & started her operation #2004. D=787m Visibly-8'

08:40 | "HPD" launched on the sea bottom <39-14.7138N, 142-18.4711E>. D=757m

13:09 | "HPD" left the sea bottom <39-14.4396N, 142-18.5590E>.

13:31 | Refloated "HPD".

13:39 | Hoisted up "HPD".

13:44 | Recovered "HPD" & finished above operation.

14:20 | Com'ced proceeding to <off KAMAISHI> due to rough sea.

16:00 | Arrived at avoidance area (off KAMAISHI), then com'ced avoidance rough sea.

24-Feb-17 Anchoring at off ISHINOMAKI. 2/14 12:00(UTC+9h)
17:50-18:30 | Scientists meeting. 39-15.8N,141-56.7E

23:04 | Started searching of BIO TRACKING SYSTEM STAION. off IWATE
Cloudy
West-4(Moderate breeze)
2(Sea smooth)
2(Low swell long)
Visibly-7'

25-Feb-17 "HPD" dive #2005. 2/25 12:00(UTC+9h)
04:45 Finished research for BIO TRACKING SYSTEM STATION running, then 39-15.8'N, 141-56.7E
proceeded to setting point of BEITED CAMERA. off IWATE
05:40 | Arrived at setting point. Cloudy
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Com'ced setting operation of BAOTED CAMERA (MT1-3), then launched top

06:44 buoy. WSW-4(Moderate breeze)
06:50 | Released top buoy & finished setting operation. 3(Sea slight)
06:55-07:10 | Shifted to "HPD" dive point. 2(Low swell long)
07:46 | Hoisted up "HPD". Visibly-8'
07:50 | Launched "HPD".
08:01 | "HPD" dove & started her operation #2004.
08:26 | "HPD" launched on the sea bottom <39-14.7138N, 142-18.4711E>.
10:31 | "HPD" left the sea bottom <39-14.4396N, 142-18.5590E>.
11:21 | Refloated "HPD".
11:37 | Recovered "HPD" & finished above operation.
11:45 | Proceeded to setting point of BAITED CAMERA (MT1-3).
12:00-12:19 | Carried out 3 point calibration of BAITED CAMERA (MT1-3) setting point.
13:14 | Surfaced BAITED CAMERA (MT1-3).
13:25-13:29 | Recovered above BAITED CAMERA (MT1-3).
14:00 | Left research area for YOKOSUKA.
18:05 | Scientists meeting.
26-Feb-17 Proceeding to YOKOSUKA. 2/26 12:00(UTC+10h)
18:12 | Scientists meeting. 35-17.0N,140-39.0E
off BOUSOU
Fine but cloudy
NNW-3(Gentle breeze)
2(Sea smooth)
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2(Low swell long)

Visibly-8'

27-Feb-17

The Shinseimaru arrived at YOKOSUKA. End of cruise.

9:00

The Shinseimaru arrived at YOKOSUKA. End of cruise.

KS-17-J04 scientists disembarked.
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4.  Preliminary results
4-1. Dive reports

Dive Report HD#1999

Date: Feb 13, 2017

Site: Off Fukushima Depth: 140-144m

Landing (Lat., Long., Time, Depth): 37°18.005°N, 141°23.357°E, 10:07, 140m
Leaving (Lat., Long., Time, Depth): 37°18.072°N, 141°24.417°E, 16:20, 146m
Pilot: Teppei Kido Co-Pilot: Jun Takenouchi

Observer: Takafumi Kasaya

Theme: Researches on marine ecosystem dynamics off Sanriku

Purpose:
1. Visual observation around a small cliff.

2. Sampling mud and benthic animals.

Payload Equipment:

Slurp gun

Seven bottles canister
Bottom observation camera
Sampling box

MBARI core x3

Kumade scoop sampler

S kv =

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
11:19 Coring (#3)

11:52 37°18.0058’ N, 141°23.4783’E 142 Sampling some shells (#2 bottle)
16:14 37°18.0721’N, 141°23.4177’E 146 Sampling starfishes (#3 bottle)

Dive Summary
The purpose of HPD dive #1999 was to observe around the low cliffs detected by the MBES

surveys just after the Off Fukushima earthquake occurred at last November and investigate
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the seafloor condition after the earthquake. We could not find any low cliff or fissure and
seafloor was covered soft mud sediment. To find a cliff and fissure, we continue to observe
toward North-West direction. At the end of dive, we could find small fissure, continued to
observed lager fissure about 2 m wide. On the bottom of the fissure, A swarm of amphipods

(family Lysianassidae) was found.

Dive Log

Time Dep. Alt.  Head o
(Local)  (m) Pos. Lat Pos. Lon ) (Deg) Description
09:41:48 - - mY B
09:46:03 - - FEFIN
09:58:48 - - T BR A6
10:02:31 | 94.3 |37 | -| 18.0038 | N| 141 |-| 23.3698 | E

10:07:13 | 139.9 | 37 | -| 18.0049 | N| 141 |-| 23.3559 | E IR
10:07:37 | 139 |37 |-| 18.0046 | N| 141 |-| 23.3564 | E A E
10:07:50 | 142.7 | 37 | -| 18.0043 | N| 141 |-| 23.3561 | E . ehr
10:08:20 | 143 |37 |-| 18.0035 | N| 141 |-| 23.3574 | E JEE e
10:08:33 | 142.5 | 37 | -| 18.0031 | N| 141 |-| 23.3576 | E TAATY
10:09:29 | 141.8 | 37 | -| 18.0034 | N| 141 |-| 23.3602 | E A NN
10:10:01 | 141.1 | 37 | -| 18.0033 | N| 141 | -| 23.3636 | E =\l
10:11:19 | 140.7 | 37 | -| 18.0034 | N| 141 |-| 23.3706 | E A
10:13:58 | 141.4 | 37 | -| 18.0033 | N| 141 |-| 23.3889 | E A
10:14:16 | 141.9 | 37 | -| 18.0030 | N| 141 |-| 23.3912 | E =N
10:15:34 | 141.6 | 37 | -| 18.0048 | N| 141 |-| 23.4001 | E =
10:16:00 | 142 |37 | -| 18.0052 | N| 141 |-| 23.4020 | E =N
10:16:29 | 142.5 | 37 | -| 18.0049 | N| 141 | -| 23.4058 | E RYART DOH
10:17:33 | 141.1 | 37 | -| 18.0063 | N| 141 |-| 23.4121 |E . ehr
10:18:54 | 142.3 | 37 | -| 18.0066 | N| 141 |-| 23.4196 | E =
10:19:09 | 142.4 | 37 | -| 18.0059 | N| 141 |-| 23.4206 | E HAR
10:19:27 | 141.9 | 37 | -| 18.0063 | N| 141 |-| 23.4232 | E A
10:23:38 | 141.9 | 37 | -| 18.0035 | N| 141 |-| 23.4472 | E RURT Offif
10:23:58 | 142.5 | 37 | -| 18.0030 | N| 141 |-| 23.4483 | E AR
10:24:38 | 141.4 | 37 | -| 18.0034 | N| 141 |-| 23.4530 | E RURT O]
10:25:12 | 141.9 | 37 | -| 18.0037 | N| 141 | -| 23.4580 | E =N
10:25:40 | 1413 | 37 | -| 18.0041 | N| 141 |-| 23.4608 | E RURT O ffift]
10:26:21 | 141.7 | 37 | -| 18.0056 | N| 141 |-| 23.4673 | E =
10:27:08 | 140.7 | 37 | -| 18.0062 | N| 141 |-| 23.4732 | E =
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10:27:35 | 141.7 | 37 18.0062 | N| 141 23.4768 | E B AR
10:28:54 | 142.5 | 37 18.0049 | N| 141 23.4806 | E JEg iR
10:29:31 | 143.9 | 37 18.0031 | N| 141 23.4818 | E vh7
10:29:46 | 143.2 | 37 18.0033 | N| 141 23.4832 | E D FRY
10:32:23 | 143.7 | 37 18.0033 | N| 141 23.4841 | E MR TS
10:32:45 | 151.5 | 37 18.0032 | N| 141 23.4830 | E THREBEIZND
10:33:19 | 145.7 | 37 18.0040 | N| 141 23.4832 | E TS 2
ANy L vt
10:33:53 | 144 |37 18.0044 | N| 141 23.4831 | E o o
10:36:12 | 144.7 | 37 18.0044 | N| 141 23.4832 RUART OfhE
10:37:39 | 144.9 | 37 18.0041 | N| 141 23.4831 WFEBIZ 0 A7 OFF
BEA A SE580
10:41:58 | 146.5 | 37 18.0040 | N| 141 23.4829 | E TG I TUT7 =y
R4
EERFTIEIZ D B E o
10:45:57 | 144.7 | 37 18.0041 | N| 141 23.4831 | E
QA
10:47:04 | 146.2 | 37 18.0040 | N| 141 23.4830 | E ElNH IR
AT—T o CHBRY
10:49:17 | 146.3 | 37 18.0040 | N| 141 23.4830 | E ) )
VAP
AT —TH o CHBRY
10:53:23 | 147.9 | 37 18.0046 | N| 141 23.4827 | E ) o
vAPZAGNY2Y)!
WFIEBIZR AT Wb
11:08:24 | 146.1 | 37 18.0043 | N| 141 234832 | E
{7y H B
TANY TR, N
11:15:17 | 147.8 | 37 18.0043 | N| 141 234819 | E B -
7T V)T < MER
11:18:29 | 144.4 | 37 18.0038 | N| 141 23.4822 | E [GEiE e
HWHEZ? 75’%&%(3?)@
11:35:04 | 144.5 | 37 17.9998 | N| 141 23.4823 | E B
FORITHE,
INAIR—ENNT, TR
11:40:00 | 144.2 | 37 18.0002 | N| 141 23.4821 | E "
11:41:55 | 142.4 | 37 18.0005 | N| 141 23.4801 | E 20 FORTIC A LA
HER ST i B
11:45:29 | 146.3 | 37 17.9981 | N| 141 23.4793 | E o
o TAL I A~EST
11:50:00 | 142.1 | 37 18.0045 | N| 141 23.4829 ERBE AT Iz
11:51:46 | 144.4 | 37 18.0084 | N| 141 23.4859 fa
JEREROIC 2R TS A,
11:52:11 | 142.7 | 37 18.0096 | N| 141 23.4873 | E )
(=572
11:53:22 | 144.8 | 37 18.0109 | N| 141 23.4889 | E HIE, R/ S
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hf

AF7—F T CHRY

11:59:18 | 144.6 | 37 18.0109 | N| 141 23.4888 | E o
TV T (RRL2)
RV 2O0H TV
12:03:30 | 144.2 | 37 18.0106 | N| 141 23.4885 | E
T HER R
12:06:40 | 145.1 | 37 18.0101 | N| 141 23.4883 | E R—RIZH T LDOFES
12:12:10 | 145.6 | 37 18.0103 | N| 141 23.4885 | E XA JNIEERT
12:18:06 | 146.7 | 37 18.0102 | N| 141 23.4883 | E (EZ Une
12:18:29 | 145.8 | 37 18.0104 | N| 141 23.4884 | E =N
12:20:13 | 142.5 | 37 18.0124 | N| 141 23.4905 | E ERF(?)
12:21:21 | 142.8 | 37 18.0147 | N| 141 23.4942 | E =N
12:23:13 | 142.7 | 37 18.0182 | N| 141 23.4986 | E =
12:24:06 | 142.4 | 37 18.0210 | N| 141 23.5008 | E =
12:25:15 | 141.9 | 37 18.0239 | N| 141 23.5040 | E =N
12:26:31 | 141.9 | 37 18.0269 | N| 141 23.5071 | E ERT R
12:27:01 | 142.4 | 37 18.0281 | N| 141 23.5081 | E = all=!
12:27:34 | 143.4 | 37 18.0298 | N| 141 23.5092 | E FIEORARDL
12:28:07 | 142.2 | 37 18.0308 | N| 141 23.5101 | E ERT IR
12:28:41 | 141.6 | 37 18.0331 | N| 141 23.5124 | E ERTHLHA
12:29:27 | 142.5 | 37 18.0349 | N| 141 23.5137 | E EhFH
12:30:20 | 142.8 | 37 18.0365 | N| 141 235163 | E NERHEE
12:30:47 | 142.4 | 37 18.0379 | N| 141 23.5169 | E IRERT 2
12:31:13 | 142.6 | 37 18.0392 | N| 141 23.5178 | E ARENT 74 A3 55 Fi b
12:31:52 | 144.1 | 37 18.0405 | N| 141 23.5193 | E El=Sa
12:32:29 | 1412 | 37 18.0420 | N| 141 23.5205 | E RERT 3
12:33:12 | 143.4 | 37 18.0443 | N| 141 23.5231 | E ARENT 2, AL
12:33:39 | 142.5 | 37 18.0466 | N| 141 23.5253 | E IRERT2
12:33:57 | 141.9 | 37 18.0482 | N| 141 23.5266 | E =l
12:34:07 | 142 |37 18.0489 | N| 141 23.5275 | E ZiN=
12:34:46 | 142.6 | 37 18.0517 | N| 141 23.5299 | E JRENT 3, AERT 1
12:35:08 | 142.7 | 37 18.0530 | N| 141 23.5311 | E HERT
12:35:19 | 1422 | 37 18.0535 | N| 141 23.5314 | E IRERT 2
12:35:36 | 1422 | 37 18.0543 | N| 141 23.5320 | E JRERT 3
12:35:49 | 142.5 | 37 18.0547 | N| 141 23.5327 | E ISR A7 AT 5
(\ZHERE I T B
12:36:28 | 1423 | 37 18.0567 | N| 141 23.5338 HRERT 4
12:36:38 | 141.9 | 37 18.0570 | N| 141 23.5342 RYRT, BT
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12:37:12 | 142.5 | 37 | -| 18.0594 141 | -| 23.5356 RebT 2, HENT 1

12:37:37 | 143 |37 | -| 18.0604 141 | -| 23.5368 AR F ¥
12:37:49 | 1422 | 37 | -| 18.0607 141 | -| 23.5373 TRERT 2
12:38:34 | 141.6 | 37 | -| 18.0630 141 | -| 23.5393 TRERT 2
12:39:01 | 1422 | 37 | -| 18.0646 141 | -| 23.5402 RURY
12:39:19 | 141.3 | 37 | -| 18.0653 141 | -| 23.5405 HERT
12:39:43 | 142.8 | 37 | -| 18.0668 141 | -| 23.5424 TRERT
12:40:05 | 143.1 | 37 | -| 18.0678 141 | -| 23.5435 ARENT 1, AERTS
12:40:59 | 1422 | 37 | -| 18.0703 141 | -| 23.5462 JRERT 3
12:41:39 | 1429 | 37 | -| 18.0718 141 | -| 23.5474 El=SA
12:42:01 | 142.1 | 37 | -| 18.0737 141 | -| 23.5488 TRERT 2
12:42:28 | 141.5 | 37 | -| 18.0746 141 | -] 23.5498 IRENT
12:42:55 | 141.7 | 37 | -| 18.0771 141 | -| 23.5515 f

12:44:13 | 142.5 | 37 | -| 18.0805 141 | -| 23.5558 HehT 3, REMT

12:45:55 | 142.1 | 37 | -| 18.0854 141 | -| 23.5576 RehT 2, HebT

12:46:14 | 1423 | 37 | -| 18.0869 141 | -| 23.5588 IRENT 3, HERT 2

12:47:01 | 142.5 | 37 | -| 18.0908 141 | -| 23.5634 IRENT 1, HERT 1

z|z|z|z|z|Z2|Z2|Z|z2|Z|z|z|z2|Z2|Z|zZ2|Z2|Z2|z|z|z|Z2|Z2|Z2|zZ2|z2|Z2|z|z|Z2|Z|Z|Z|Z
Do |o || |0 |00 | 0|00l |d|0|d| 0| o 0|0l |d|o|d|m|m

12:47:18 | 143 |37 |-| 18.0915 141 | -] 23.5638 HeRT 1

12:47:47 | 1423 | 37 | -| 18.0926 141 | -| 23.5651 ARERT

12:48:11 | 142 |37 | -| 18.0940 141 | -| 23.5663 ARERT

12:48:22 | 142.4 | 37 | -| 18.0949 141 | -| 23.5665 HERT

12:48:31 | 142.5 | 37 | -| 18.0954 141 | -| 23.5672 HERT

12:48:35 | 142.5 | 37 | -| 18.0954 141 | -| 23.5672 Ve

12:48:45 | 141.8 | 37 | -| 18.0958 141 | -| 23.5678 AT IEVVFR

12:49:12 | 142.3 | 37 | -| 18.0974 141 | -| 23.5687 RehT

12:49:35 | 143.3 | 37 | -| 18.0989 141 | -| 23.5698 ARENT 1, AERT1

12:49:49 | 143 |37 | -| 18.0996 141 | -| 23.5706 RERNT 3

12:50:02 | 143.6 | 37 | -| 18.1006 141 | -| 23.5718 HERT 1, FREh T4

12:51:44 | 1429 | 37 | -| 18.1019 141 | -| 23.5753 B

12:57:31 | 142.8 | 37 | -| 18.1019 141 | -| 23.5753 NERHH

12:58:29 | 143.5 | 37 | -| 18.1019 141 | -| 23.5755 BRI

12:58:58 | 1432 | 37 | -| 18.1020 141 | -| 23.5755 AT B

13:00:51 | 142.5 | 37 | -| 18.1064 141 | -| 23.5773 HERT 2

13:01:43 | 1444 | 37 | -| 18.1078 141 | -| 23.5786 RENT 3+ 3

13:02:32 | 141.8 | 37 | -| 18.1102 | N| 141 |-| 23.5803 | E Etb?Hif\i%ﬁ%
DO +IREr1

13:03:04 | 142.1 | 37 | -| 18.1116 | N| 141 |-| 23.5815 | E RehT 4
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13:03:45 | 142.4 | 37 18.1137 | N| 141 23.5838 | E IREZ?

13:04:36 | 141.8 | 37 18.1163 | N| 141 235871 | E IRERT2

13:05:06 | 142.5 | 37 18.1177 | N| 141 23.5895 | E JRERT1

13:06:01 | 142.5 | 37 18.1198 | N| 141 23.5905 | E ENEH ?

13:07:07 | 141.9 | 37 18.1211 | N| 141 23.5942 | E IRERT1

13:07:42 | 141.6 | 37 18.1250 | N| 141 23.5989 | E ORI T8
7-Hn e

13:08:44 | 143.4 | 37 18.1298 | N| 141 23.6033 | E EDITH 2 i

13:09:44 | 143 |37 18.1349 | N| 141 23.6085 | E RO 7

13:10:00 | 141.9 | 37 18.1360 | N| 141 23.6091 | E HAYX L F v

13:10:56 | 141.6 | 37 18.1384 | N| 141 23.6132 | E f

13:11:55 | 141.9 | 37 18.1411 | N| 141 23.6189 | E Hik

13:13:10 | 142.5 | 37 18.1430 | N| 141 23.6233 | E BBl

13:13:26 | 142.8 | 37 18.1430 | N| 141 23.6234 | E v — LR, B IR

13:24:25 | 145 |37 18.1431 | N| 141 23.6238 | E FEOHERD

13:26:20 | 144.5 | 37 18.1431 | N| 141 23.6237 | E v — 2 U A

13:27:27 | 146.7 | 37 18.1433 | N| 141 23.6236 | E HERT 1

13:29:32 | 142.5 | 37 18.1532 | N| 141 23.6359 | E f

13:30:08 | 144.3 | 37 18.1544 | N| 141 23.6375 | E HH

13:30:19 | 142.6 | 37 18.1550 | N| 141 23.6379 | E HRERT 1
HERT 1, AT Fx7

13:30:38 | 143.1 | 37 18.1562 | N| 141 23.6390 | E 1. RURY1, 7EERT
1

13:31:48 | 144.6 | 37 18.1594 | N| 141 23.6431 | E HRERT 1

13:32:02 | 142 |37 18.1606 | N| 141 23.6439 | E HAYX L F v

13:32:24 | 143.7 | 37 18.1626 | N| 141 23.6450 | E EhT1

13:32:45 | 142.4 | 37 18.1641 | N| 141 23.6462 | E FRerT 1

13:33:02 | 143.4 | 37 18.1660 | N| 141 23.6478 | E Ve Sak!

13:34:20 | 1442 | 37 18.1712 | N| 141 23.6518 | E JEERT2

13:34:46 | 1423 | 37 18.1734 | N| 141 23.6530 | E EF—?‘SPA%‘EI\?SPB
1, UIVF1, AUART1

13:35:35 | 143.2 | 37 18.1774 | N| 141 23.6566 | E HERT 1

13:36:04 | 143.5 | 37 18.1796 | N| 141 23.6586 | E JEENT UIVHL

13:36:17 | 143.5 | 37 18.1805 | N| 141 23.6591 | E IRERT 3

13:36:27 | 143.3 | 37 18.1813 | N| 141 23.6601 | E E=—

13:36:40 | 143.9 | 37 18.1829 | N| 141 23.6617 | E HERT 1

13:37:18 | 142.8 | 37 18.1853 | N| 141 23.6646 | E RITVT <ok ?
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13:37:35 | 142.9 | 37 18.1857 | N| 141 23.6656 | E e 4
13:38:20 | 142.8 | 37 18.1869 | N| 141 23.6663 | E HERT 1
13:38:48 | 142.6 | 37 18.1881 | N| 141 23.6671 | E e Sl
13:39:30 | 143.5 | 37 18.1914 | N| 141 23.6703 | E IRERT 2
13:40:50 | 142.2 | 37 18.1929 | N| 141 23.6712 | E JEERT2
13:41:12 | 143 |37 18.1930 | N| 141 23.6712 | E RENT 1, AERT1
13:42:47 | 1423 | 37 18.1969 | N| 141 23.6750 | E EhT 2,
13:43:28 | 142.9 | 37 18.1981 | N| 141 23.6776 | E FIEOEERD
13:43:45 | 142.5 | 37 18.1972 | N| 141 23.6809 | E HRERT 1
13:43:59 | 1423 | 37 18.1993 | N| 141 23.6825 | E aa= Sl
13:44:56 | 142.7 | 37 18.2025 | N| 141 23.6854 | E RERT 2
13:45:14 | 143.5 | 37 18.2030 | N| 141 23.6878 | E TRERT 2
13:45:28 | 143 |37 18.2045 | N| 141 23.6888 | E HERT 1
13:46:12 | 142.5 | 37 18.2095 | N| 141 23.6928 | E JRERT 3
13:46:33 | 143.5 | 37 18.2109 | N| 141 23.6944 | E JRERT 3
13:47:17 | 144.8 | 37 18.2141 | N| 141 23.6978 | E IRERT 1,
13:49:38 | 144 |37 18.2266 | N| 141 23.7080 | E FHERT2
13:50:53 | 143.8 | 37 18.2335 | N| 141 23.7141 | E IRERT1
13:51:09 | 144.1 | 37 18.2345 | N| 141 23.7146 | E HERT 2
13:51:31 | 142.9 | 37 18.2365 | N| 141 23.7161 | E f
13:51:33 | 142.9 | 37 18.2365 | N| 141 23.7161 | E HERT 1, FRERT 2
13:51:51 | 143.9 | 37 18.2380 | N| 141 23.7167 | E JELhT2
13:52:06 | 143.3 | 37 18.2392 | N| 141 23.7174 | E RehT 1
13:52:20 | 143.7 | 37 18.2401 | N| 141 23.7182 | E FRENT . BERT /N
13:53:47 | 142.1 | 37 18.2409 | N| 141 23.7210 | E v — IV EE
14:01:03 | 141.8 | 37 18.2410 | N| 141 23.7226 | E v — 2 U A
14:23:15 | 143.8 | 37 18.0059 | N| 141 23.7164 | E HERT 1
14:23:53 | 146.1 | 37 18.0059 | N| 141 23.7125 | E IRERT1
14:24:02 | 144.7 | 37 18.0059 | N| 141 23.7128 | E HERT 1
14:25:46 | 144.6 | 37 18.0072 | N| 141 23.7243 | E IRERT1
14:26:11 | 145.7 | 37 18.0084 | N| 141 23.7311 | E HRERT 1
14:27:09 | 145.7 | 37 18.0091 | N| 141 23.7371 | E A1
14:27:16 | 146.5 | 37 18.0092 | N| 141 23.7387 | E FUART1
14:27:52 | 147.4 | 37 18.0098 | N| 141 23.7428 | E RehT 1
14:28:29 | 146 | 37 18.0107 | N| 141 23.7480 | E ﬁt}?l‘?ibﬁ%y
1, HeRT 1
14:28:45 | 146.1 | 37 18.0115 | N| 141 23.7537 | E RehT 1
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14:28:53 | 144.8 | 37 18.0119 | N| 141 23.7558 | E IRERT1

14:29:25 | 145.7 | 37 18.0122 | N| 141 23.7590 | E IRERT1

14:29:41 | 144.5 | 37 18.0129 | N| 141 23.7640 | E IRERT2

14:29:52 | 145 |37 18.0131 | N| 141 23.7664 | E IRERT1

14:30:02 | 146.3 | 37 18.0133 | N| 141 23.7687 | E AREFT 1, AERT1

14:30:18 | 145.2 | 37 18.0135 | N| 141 23.7710 | E IRERT1

14:30:29 | 1453 | 37 18.0138 | N| 141 23.7734 | E e 1, HLA1

14:31:05 | 146.6 | 37 18.0145 | N| 141 23.7817 | E HRERT 1

14:32:03 | 145.6 | 37 18.0132 | N| 141 23.7916 | E IRENT 2

14:32:11 | 145.7 | 37 18.0127 | N| 141 23.7937 | E HERT 1

14:32:22 | 1453 | 37 18.0125 | N| 141 23.7956 | E RehT1

14:32:30 | 1453 | 37 18.0125 | N| 141 23.7956 | E RURY

14:32:53 | 146.3 | 37 18.0112 | N| 141 23.8013 | E HERT 1, JRERMT

14:33:13 | 145.8 | 37 18.0103 | N| 141 23.8052 | E IRERT1

14:33:51 | 1449 | 37 18.0090 | N| 141 238136 | E IRERT1

14:34:16 | 1454 | 37 18.0083 | N| 141 23.8181 | E IRERT1

14:35:07 | 145.9 | 37 18.0063 | N| 141 23.8300 | E UIYRT

14:35:26 | 145.5 | 37 18.0055 | N| 141 23.8349 | E JEENT 1, RERT 1

14:36:01 | 146.8 | 37 18.0035 | N| 141 23.8438 | E f

14:36:22 | 145.1 | 37 18.0032 | N| 141 23.8481 | E HRERT 1

14:36:30 | 146 | 37 18.0028 | N| 141 23.8504 | E HENT1

14:36:37 | 146 | 37 18.0028 | N| 141 23.8504 | E RerT 1

14:36:43 | 1453 | 37 18.0025 | N| 141 23.8523 | E IR T UL

14:36:50 | 146.2 | 37 18.0020 | N| 141 23.8552 | E FRehT1

14:37:04 | 145.5 | 37 18.0018 | N| 141 23.8576 | E HERT 1

14:37:20 | 145.6 | 37 18.0012 | N| 141 23.8623 | E IRERT1

14:37:27 | 145.6 | 37 18.0012 | N| 141 23.8623 | E IRERT1

14:37:37 | 145.8 | 37 18.0009 | N| 141 23.8652 | E EE‘I\?L%H?LHL\
URY1, Y RT

14:37:59 | 145.2 | 37 18.0005 | N| 141 23.8733 | E FRE I

14:38:18 | 144.5 | 37 18.0001 | N| 141 23.8772 | E FUART1

14:38:38 | 145 |37 17.9998 | N| 141 23.8793 | E RUART2

14:39:37 | 145.7 | 37 17.9989 | N| 141 23.8886 | E EoXDRYART D1

14:39:53 | 147.3 | 37 17.9986 | N| 141 23.8910 | E HRERT 1

14:40:10 | 146.9 | 37 17.9985 | N| 141 23.8939 | E RehT 1

14:40:30 | 1453 | 37 17.9986 | N| 141 23.8953 | E IRENT 2

14:40:43 | 146.6 | 37 17.9988 | N| 141 23.8983 | E IRENT 2
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14:40:58 | 147.3 | 37 | -| 17.9986 | N| 141 |-| 23.9005 | E RERT 1

14:41:15 | 147.8 | 37 | -| 17.9984 | N| 141 | -| 23.9044 | E FIEAY —R il

14:41:30 | 147.1 [ 37 | -| 17.9986 | N| 141 | -| 23.9066 | E HERT 1, JREMT

14:41:51 | 1472 | 37 | -| 17.9984 | N| 141 |-| 239127 | E HERT 1

14:41:59 | 1472 | 37 | -| 17.9984 | N| 141 | -| 23.9127 | E jﬁ:]\fl‘ﬂw%///\ﬁ
EERFL

14:43:11 | 146 |37 |-| 17.9986 | N| 141 |-| 23.9294 | E RERTL i i
ot

14:43:31 | 145.6 | 37 | -| 17.9987 | N| 141 | -| 23.9340 | E JRERT 1

14:43:45 | 1472 | 37 | -| 17.9985 | N| 141 |-| 23.9362 | E RUART1, A1

14:44:01 | 145.1 | 37 | -| 17.9988 | N| 141 | -| 23.9404 | E HENT1

14:44:08 | 145.1 | 37 | -| 17.9988 | N| 141 | -| 23.9404 | E JRERT 1

14:44:18 | 1462 | 37 | -| 17.9987 | N| 141 |-| 23.9421 | E Wﬁﬁm‘ﬁtﬁ\l‘a
th7 1

14:44:39 | 146.8 | 37 | -| 17.9987 | N| 141 | -| 23.9467 | E RERT 1

14:44:58 | 147.7 | 37 | -| 17.9987 | N| 141 |-| 23.9514 | E RYARTL, BT

14:45:19 | 147.9 | 37 | -| 17.9988 | N| 141 |-| 23.9558 | E RERT 1

14:45:26 | 147.4 | 37 | -| 17.9990 | N| 141 | -| 23.9578 | E IRERT2

14:45:53 | 147.4 | 37 | -| 17.9989 | N| 141 | -| 23.9637 | E RURY

14:46:04 | 148.4 | 37 | -| 17.9988 | N| 141 | -| 23.9659 | E Sl

14:46:21 | 148.1 | 37 | -| 17.9987 | N| 141 | -| 23.9713 | E 4o

14:46:28 | 148.1 | 37 | -| 17.9987 | N| 141 |-| 23.9713 | E UiN= Nl

14:46:56 | 148.5 | 37 | -| 17.9984 | N| 141 |-| 23.9779 | E UIPRT L2

14:47:07 | 147 |37 |-| 17.9984 | N| 141 |-| 23.9793 | E A

14:47:16 | 147.7 | 37 | -| 17.9982 | N| 141 | -| 23.9806 | E IRENT

14:47:43 | 150 |37 |-| 17.9977 | N| 141 |-| 23.9828 | E IRENT 2

14:48:03 | 148.3 | 37 | -| 17.9977 | N| 141 | -| 23.9862 | E IRENT 2

14:48:26 | 147.5 | 37 | -| 17.9976 | N| 141 |-| 23.9910 | E UIPRT

14:48:48 | 147.2 [ 37 | -| 17.9974 | N| 141 | -| 23.9960 | E RehT

14:48:57 | 147.7 | 37 | -| 17.9975 | N| 141 |-| 23.9981 | E FRERT

14:49:00 | 148.4 | 37 | -| 17.9972 [ N| 141 | -| 24.0008 | E ReFF1, AERF1

14:49:22 | 1492 | 37 | -| 17.9970 | N| 141 | -| 24.0055 | E ReFF2, AERF2

14:50:01 | 147.3 | 37 | -| 17.9969 | N| 141 | -| 24.0142 | E =

14:50:16 | 147.5 | 37 | -| 17.9968 | N| 141 | -| 24.0162 | E HERT

14:51:03 | 147.6 | 37 | -| 17.9965 | N| 141 | -| 24.0256 | E 7T 1, RERT 1

14:51:18 | 148.5 | 37 | -| 17.9963 | N| 141 | -| 24.0276 | E HERT

14:51:45 | 148.5 | 37 | -| 17.9962 | N| 141 | -| 24.0330 | E IRENT
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14:52:02 | 149.6 | 37 17.9961 | N| 141 24,0372 | E fh

14:52:14 | 147.8 | 37 17.9962 | N| 141 24.0387 | E fh

14:52:26 | 148.2 | 37 17.9962 | N| 141 24.0409 | E RehT

14:52:54 | 147.7 | 37 17.9963 | N| 141 24.0469 | E FHERT 1, RERF1

14:53:21 | 1482 | 37 17.9963 | N| 141 24.0523 | E FERT

14:53:32 | 148 |37 17.9961 | N| 141 24.0530 | E FHERT 1, R 2

14:53:44 | 148.1 | 37 17.9957 | N| 141 24.0545 | E IRERT 2

14:54:10 | 1482 | 37 17.9947 | N| 141 24.0592 | E UiN= Nl

14:54:31 | 147.4 | 37 17.9936 | N| 141 24.0673 | E U= Nl

14:54:57 | 1472 | 37 17.9926 | N| 141 24.0720 | E HERT

14:55:06 | 146.3 | 37 17.9923 | N| 141 24,0742 | E HERT

14:55:15 | 147.8 | 37 17.9920 | N| 141 24.0766 | E IRENT

14:55:29 | 148.5 | 37 17.9916 | N| 141 24.0787 | E AREMT 1, AERT

14:56:02 | 147.4 | 37 17.9897 | N| 141 24.0884 | E RehT

14:56:29 | 147.4 | 37 17.9893 | N| 141 24.0930 | E Sl

14:56:45 | 147.7 | 37 17.9885 | N| 141 24.0963 | E HERT

14:56:52 | 147.2 | 37 17.9882 | N| 141 24.0982 | E FERT

14:57:35 | 149.3 | 37 17.9865 | N| 141 24.1052 | E FERT

14:57:43 | 148.8 | 37 17.9864 | N| 141 24.1069 | E HRERT 1

14:57:57 | 148.9 | 37 17.9862 | N| 141 24.1087 | E HERT

14:58:05 | 148.2 | 37 17.9860 | N| 141 24.1105 | E I RT L, HRebT 1

14:58:18 | 148.7 | 37 17.9857 | N| 141 24.1127 | E IRENT

14:58:25 | 148.3 | 37 17.9853 | N| 141 24.1147 | E ARENT 1, AERT1

14:58:32 | 148.4 | 37 17.9851 | N| 141 241172 | E Wi#ﬁ:?\/l‘ﬁtb?
1, HeRT 1

14:59:54 | 148.6 | 37 17.9805 | N| 141 24.1347 | E RehT

15:00:17 | 149.4 | 37 17.9799 | N| 141 24.1358 | E HERT 1, JREMT2

15:00:58 | 148.9 | 37 17.9787 | N| 141 24.1394 | E AREMT 1, HERT3

15:01:17 | 148.4 | 37 17.9779 | N| 141 24.1416 | E FHERT 2

15:01:29 | 148.8 | 37 17.9776 | N| 141 24.1435 | E Gin= Nl

15:01:38 | 149.1 | 37 17.9769 | N| 141 24.1453 | E Gin= ol

15:01:46 | 149.9 | 37 17.9765 | N| 141 24.1471 | E ARERT

15:01:51 | 149 |37 17.9761 | N| 141 24.1494 | E U= Nl

15:01:57 | 149 |37 17.9761 | N| 141 24.1494 | E f

15:02:03 | 148.9 | 37 17.9756 | N| 141 24.1517 | E HERT

15:02:20 | 1482 | 37 17.9745 | N| 141 24.1563 | E HERT

15:02:31 | 148.6 | 37 17.9742 | N| 141 24.1583 | E ARENT 1, AERT 1, #
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15:03:03 | 147.7 | 37 | -| 17.9724 | N| 141 | -| 24.1648 | E FERT

15:03:07 | 147.7 [ 37 | -| 17.9724 | N| 141 | -| 24.1648 | E RehT

15:03:13 | 148.9 | 37 | -| 17.9717 [ N| 141 | -| 24.1671 | E FERT

15:03:25 | 149.5 | 37 | -| 17.9712 | N| 141 |-| 24.1693 | E Gin= ol

15:03:38 | 149.6 | 37 | -| 17.9704 | N| 141 | -| 24.1716 | E FRERF1, AERF1

15:04:10 | 147.7 | 37 | -| 17.9690 | N| 141 | -| 24.1777 | E U= Nl

15:04:17 | 150.2 | 37 | -| 17.9679 | N| 141 | -| 24.1800 | E ARENT 1, AERT 1

15:04:40 | 147.4 |37 | -| 17.9672 | N| 141 | -| 24.1847 | E IRERT 2

15:04:51 | 149.1 | 37 | -| 17.9654 | N| 141 | -| 24.1907 | E IRENT

15:05:01 | 147.7 | 37 | -| 17.9650 | N| 141 | -| 24.1937 | E IRENT

15:05:07 | 147.7 | 37 | -| 17.9650 | N| 141 |-| 24.1937 | E HERT 2

15:05:19 | 1483 | 37 | -| 17.9642 | N| 141 | -| 24.1971 | E FERT

15:05:32 | 147.3 [ 37 | -| 17.9629 | N| 141 | -| 24.2026 | E RehT

15:05:43 | 148.4 | 37 | -| 17.9623 | N| 141 | -| 24.2049 | E HERT 2

15:06:11 | 148.5 [ 37 | -| 17.9610 | N| 141 | -| 24.2094 | E JEEMT 1, HENT 1

15:06:35 | 148.5 | 37 | -| 17.9605 | N| 141 | -| 242114 | E FRENF2

15:06:48 | 149 |37 |-| 17.9601 | N| 141 | -| 242125 | E UIPRT L, e 1

15:07:14 | 147.9 | 37 | -| 17.9591 | N| 141 | -| 242169 | E HRERT

15:07:56 | 150.1 | 37 | -| 17.9577 | N| 141 | -| 242210 | E ARERT

15:08:25 | 148.4 | 37 | -| 17.9577 | N| 141 | -| 242216 | E fal, Aer71

15:08:36 | 149.9 | 37 | -| 17.9574 | N| 141 | -| 24.2220 | E IRENT

15:08:50 | 1482 | 37 | -| 17.9573 | N| 141 |-| 242237 | E ﬁtﬁﬂ‘ HEr7 LY
IYART U

15:09:06 | 148.8 | 37 | -| 17.9557 | N| 141 |-| 242274 | E HERT

15:09:15 | 148.5 | 37 | -| 17.9554 | N| 141 |-| 24.2300 | E JEENT

15:09:27 | 149.6 | 37 | -| 17.9547 | N| 141 | -| 24.2315 | E RART

15:09:37 | 148 |37 |-| 17.9545 | N| 141 |-| 24.2334 | E FENT 37RERT6

15:09:59 | 147.5 | 37 | -| 17.9536 | N| 141 | -| 242371 | E FENF 1, R

15:10:06 | 147.7 | 37 | -| 17.9529 | N| 141 |-| 242382 | E U=l

15:10:10 | 147.7 | 37 | -| 17.9529 | N| 141 |-| 242382 | E f

15:10:21 | 148.4 | 37 | -| 17.9520 [ N| 141 | -| 242412 | E HERT 1, AVART1

15:10:38 | 147.7 | 37 | -| 17.9515 | N| 141 |-| 24.2434 | E ﬁt}?l‘\rji%ﬁ:?y
2. HebT1

15:10:47 | 149.9 | 37 | -| 17.9506 | N| 141 | -| 24.2443 | E HERT

15:11:08 | 148.3 | 37 | -| 17.9503 | N| 141 | -| 24.2478 | E ARENT 1, AERT1

15:11:21 | 150 |37 | -| 17.9498 | N| 141 | -| 24.2506 | E AT IEF
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15:11:36 | 150.6 | 37 17.9492 | N| 141 24.2508 IRERT2

15:11:51 | 150.8 | 37 17.9490 | N| 141 24.2520 K

15:12:55 | 149.3 | 37 17.9479 | N| 141 242584 | E HERTL, URTAHT
1. A= P B

15:13:10 | 150 | 37 17.9468 | N| 141 242619 | E ReFF1, AERF1

15:13:16 | 150 |37 17.9468 | N| 141 242619 | E ARUART 1, HEMF1

15:13:52 | 149.2 | 37 17.9462 | N| 141 24.2666 | E K&l

15:14:02 | 147.5 | 37 17.9460 | N| 141 242667 | E B, ARerT2

15:14:09 | 147.5 | 37 17.9460 | N| 141 24.2667 | E &1k

15:14:34 | 151.5 | 37 17.9456 | N| 141 242675 | E K&l

15:17:16 | 148.2 | 37 17.9539 | N| 141 242746 | E HRERT 3

15:18:14 | 149.4 | 37 17.9545 | N| 141 242775 | E i, & 3m

15:42:34 | 147.7 | 37 17.9749 | N| 141 242955 | E HERT

15:43:04 | 148.6 | 37 17.9756 | N| 141 24.2983 | E Sl

15:43:22 | 146.9 | 37 17.9784 | N| 141 242993 | E Sl

15:43:34 | 147.1 | 37 17.9804 | N| 141 24.3000 | E JRerT 4

15:43:44 | 151 |37 17.9822 | N| 141 24.3009 | E UIYRT

15:44:02 | 148.2 | 37 17.9856 | N| 141 24.3020 | E FHERT 2

15:44:12 | 147.8 | 37 17.9857 | N| 141 243034 | E IRENT 6

15:44:45 | 147 |37 17.9850 | N| 141 24.3059 | E HERT

15:44:54 | 149.2 | 37 17.9857 | N| 141 243052 | E FRERNT 20, FHERT 3

15:45:17 | 147.8 | 37 17.9873 | N| 141 243070 | E IRERT 2, IR T 1

15:45:35 | 146.9 | 37 17.9871 | N| 141 243075 | E HERT 1, AVART1

15:45:58 | 148.4 | 37 17.9874 | N| 141 243079 | E FRERT 108, 1

15:46:18 | 146.2 | 37 17.9888 | N| 141 243087 | E HERT

15:46:53 | 147.7 | 37 17.9907 | N| 141 24.3099 | E HERT 2

15:47:13 | 147.2 | 37 17.9922 | N| 141 243107 | E Sl

15:47:48 | 146 |37 17.9932 | N| 141 243125 | E FERT 3, JRENT2

15:48:10 | 147.2 | 37 17.9952 | N| 141 243135 | E RENT 5, AERT2

15:49:07 | 147.3 | 37 17.9977 | N| 141 243149 | E Gin= Nl

15:49:15 | 146.8 | 37 17.9980 | N| 141 243151 | E FHERT 2

15:49:41 | 148.8 | 37 18.0000 | N| 141 24.3166 | E HERT 2, FRERT 1

15:50:00 | 148.8 | 37 18.0008 | N| 141 243173 | E JRERT 5

15:50:40 | 149 |37 18.0033 | N| 141 243194 | E IRERT 2

15:51:19 | 148.7 | 37 18.0049 | N| 141 243217 | E RERT 2

15:51:42 | 147.8 | 37 18.0067 | N| 141 243231 | E HERT

15:52:30 | 148 |37 18.0082 | N| 141 243251 | E FFLH <
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15:52:32 | 149.3 [ 37 | -| 18.0087 | N| 141 | -| 24.3259 | E IRERT2

15:53:04 | 148 |37 |-| 18.0103 [ N| 141 |-| 243275 | E Sl

15:53:11 | 149.5 [ 37 | -| 18.0107 | N| 141 | -| 24.3275 | E AT ZTL AL
REMT 1, AERT

15:53:52 | 149.8 [ 37 | -| 18.0126 | N| 141 | -| 24.3292 | E IRERT 3

15:54:18 | 147.9 | 37 | -| 18.0137 [ N| 141 | -| 24.3306 | E RURT1, AT

15:55:45 | 147.6 | 37 | -| 18.0176 | N| 141 | -| 243353 | E 2 EINE 2

15:56:24 | 148.5 |37 | -| 18.0177 [ N| 141 | -| 243384 | E IRERT 2

15:57:57 | 148.1 | 37 | -| 18.0230 | N| 141 |-| 24.3424 | E HERT 2, FREMT 1

15:58:26 | 149.1 | 37 | -| 18.0236 | N| 141 | -| 24.3443 | E IRERT 2

15:58:48 | 147.5 | 37 | -| 18.0248 | N| 141 | -| 24.3450 | E A =—/L 4%

15:59:12 | 147.7 | 37 | -| 18.0263 | N| 141 | -| 24.3468 | E FHERT 1, JRENT 2

15:59:58 | 148.3 | 37 | -| 18.0276 | N| 141 |-| 243504 | E RehT 1

16:00:23 | 147.4 | 37 | -| 18.0281 [ N| 141 | -| 243523 | E FRIRNERT L
HER1

16:01:04 | 148.4 [ 37 | -| 18.0287 | N| 141 | -| 24.3548 | E IRERT1

16:01:33 | 1492 | 37 | -| 18.0288 | N| 141 |-| 24.3568 | E HERT 1

16:02:25 | 147.5 [ 37 | -| 18.0307 | N| 141 | -| 243618 | E WA

16:02:51 | 147.8 | 37 | -| 18.0309 [ N| 141 | -| 243641 | E HERT 1

16:04:02 | 146.7 | 37 | -| 18.0302 | N| 141 | -| 243715 | E 2 EINE 2

16:04:14 | 146.8 | 37 | -| 18.0302 | N| 141 | -| 24.3740 | E HERT 1

16:04:31 | 146 |37 | -| 18.0301 [ N| 141 |-| 243756 | E ARENT 28

16:05:22 | 148 |37 |-| 18.0341 | N| 141 |-| 24.3793 | E HERT 1, FRENT9

16:05:51 | 147.9 | 37 | -| 18.0370 | N| 141 | -| 24.3832 | E HERT 2, RENT T

16:06:14 | 1483 | 37 | -| 18.0391 | N| 141 |-| 24.3861 | E RehT 1

16:06:26 | 147.5 | 37 | -| 18.0404 | N| 141 | -| 24.3876 | E RehT 12, F~=1

16:06:42 | 149.3 [ 37 | -| 18.0428 | N| 141 | -| 24.3900 | E JRENT 8, AERT 1

16:06:58 | 148.8 [ 37 | -| 18.0439 | N| 141 | -| 24.3907 | E HERT 1, JREMT

16:07:13 | 149.8 [ 37 | -| 18.0456 | N| 141 | -| 24.3926 | E JRERT 3

16:07:27 | 1482 | 37 | -| 18.0462 | N| 141 |-| 243930 | E RERTS, NSRS
A )

16:07:42 | 148.4 | 37 | -| 18.0468 | N| 141 | -| 24.3949 | E B

16:07:48 | 148.4 | 37 | -| 18.0468 | N| 141 | -| 24.3949 | E HERT 1, FRERT3

16:08:10 | 149.3 | 37 | -| 18.0477 [ N| 141 | -| 24.3967 | E HERT 3

16:08:33 | 149 |37 |-| 18.0491 [ N| 141 | -| 24.3994 | E JRERT 5

16:08:52 | 147.4 | 37 | -| 18.0512 | N| 141 | -| 24.4007 | E HERT 1

16:09:10 | 148.6 | 37 | -| 18.0522 | N| 141 | -| 24.4026 | E HERT 2, JRENT 3
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16:09:40 | 147.9 | 37 18.0540 | N| 141 244041 | E RebT 2, AENT 2
LS T=DILRID>
16:10:13 | 148 |37 18.0562 | N| 141 24.4062 | E
YIRS
16:10:22 | 148.3 | 37 18.0563 | N| 141 24.4071 RERT 1, AENT 2
16:10:35 | 148.4 | 37 18.0572 | N| 141 24.4078 Reb51
IRENT 2, HERT 1, 7K
16:11:02 | 148 |37 18.0617 | N| 141 244102 | E R
Ry
16:11:27 | 147.8 | 37 18.0648 | N| 141 244117 | E FRENT 1
16:11:40 | 147.8 | 37 18.0684 | N| 141 244132 | E RENT 2
16:11:48 | 147.8 | 37 18.0684 | N| 141 244132 | E FRENT 1
16:12:02 | 148.6 | 37 18.0700 | N| 141 244142 | E fal
16:12:17 | 148.4 | 37 18.0693 | N| 141 244150 | E 1, KT WAA
16:12:42 | 147.8 | 37 18.0706 | N| 141 244161 | E Re;T1
16:12:59 | 146.9 | 37 18.0711 | N| 141 244171 | E TIVIRT
ReNTFHRA5—FH
16:14:09 | 146.6 | 37 18.0713 | N| 141 244169 | E B
THEHHkEE
16:15:19 | 147.9 | 37 18.0719 | N| 141 244198 | E FRERT 1R HL
v — 7 VEEIE, RE146
16:20:26 | 148.6 | 37 18.0718 | N| 141 244199 | E
m
16:25:28 | 84.2 | 37 18.0239 | N| 141 244383 | E E—7E LT

30




3056'€Z—L¥L NO00'8L—LE YIINID 3000'7Z—L¥L NOOO'8L—ZE NIDIHO AX

Dive track HD#1999

0051 0001 005 0 005~ 0001- 0051-
vy g e s g g i T | TTRTTRTTRTTTTRTETRTRTRTCRTRTRARTRATR! (RRTARRTINIT Lol g inngpenoge b
Gesoml ¥ T T e 0 m ozor Id CTE™ My A LY N N A 4 1 7 AV
E (6# -4Yzhd) (40 Coh 1A sliol b0 .a&w W 6
1 @LLY vE-Lv) NIZLO 81-LE) D) § WL 0 8 b (7 E
e wgyl =q B y1:9L 0L W B } v v E
1 @sie ve-1r N20go 81-19) f)\ ( i % E
oAy 3 FHET Wppl =0 091 6 iy P ) A E 0001—
Y ) e | ]
ST ER EWEH Wyl =0 vL:6L 8 >\ \.l/ E
E| rrmummoo ve-1vl Zoﬁmum.m.—uwhkm B \k W \S\.\Mv ~ v \,w
Sy amag e oo o a5 . % / < Wl
E mﬁwgtﬁmwwaﬂ eyt =0 STHL 9 p 5\ c{ .\\ % \w 9\& mq\ g P2
I @ NLOVZ ‘81-L8) o I »m/w\\ 1 m.,\lw ) 5 o) kﬁs\\ﬁé@ﬂw i E
) u=q 25l g £ L \%V —\1 \M $ o < 3
W\ arez9 ce-1yl ZvaNn.WM—\MNM" - et Mv\v.v J\M /\ % \.A\ M/\\, d m.\ J\.\ \\G\/\ Nw
| Feiemenns T : YRRV ARELS
\w\ 4Fm=_MNw'_A =q = mw” f(/\:\l\ SB[ \\,\,\)r/‘/l T ~ 2 w 00s—
] T e 7 Py V\ & 10 E
YIIHSING| 3 (T —Y=hE) GG OB 80:21 . \ /| J Vs /| E
A N - \ ¥ I~ \\\ \7\\ \ K
o B A aars S s
| it B SN 9/ T ool e ) Vel ot |
3 3€8LY "€C-IYL meooa.w—\\ym u _ . i > ! E
ror- L1 M @oLse €1yl zome%%m% ort e s e % 8 §\ ﬂ. \L‘ é M \%\5 \ ﬁ\cxz. i oﬁﬂ)‘» E
Ercz0 I uoyl =q B ros0l 1| M & 7 / j E
0 ERN PALATIN XA & £l WNan 4 A a9 ol i E o
s § XL K - g 5 R~
LIy L P DT ] e Pl [ et
Eld B EE & ok o E
E PRAD l/\%_‘.\)m to W\ . A =7 N Du LS @@@C%J e o owig REFRY £
R o i ol N i I L AN
v v o I 4 v UE
b M 4 f R :
: £ / m\u\ b J / :zé({, "
L3 S g
005 A 7 Dl — s \,\51 o Y\%m E oos
A VE
NN YA P AVl < My Wi
%) - E
A zzv \\\ it ol & H b O &_ﬂ; Jwé R 3%}%
W m M
H K\\ ) ;? A «3‘>§w w w\. f _,.%\ 0 Y
Ny © A MET AN M
w \ [~ 0 . / N 4 w
TR A~y / \M — \ L{(\( \ I J\\,\\\ \K ool
¢ ,\V %W gﬁ% | i &b\/\. Yoy )
E ‘ ) E
00001/1 55 3 A.K. )7\:\ 3& RAYA v\ il & )?.\(lﬁm @ \ m T@& \Ll\,\ I e
E M Ll t ! s ' CIe [l

00SL oool 00S 0 005— 0001L— 00S1—

31



Dive Report HD#2000

Date: Feb 14, 2017

Site: Off Fukushima Depth: 136-143m

Landing (Lat., Long., Time, Depth): 37°11.9892°N, 141°19.9998’E, 09:03, 138m
Leaving (Lat., Long., Time, Depth): 37°13.0534°N, 141°120.3318’E, 17:02, 139m
Pilot: Shigeru Kikuya Co-Pilot: Yudai Tayama

Observer: Takafumi Kasaya

Theme: Researches on marine ecosystem dynamics off Sanriku

Purpose:
1. Visual observation around a small cliff.

2. Sampling mud and benthic animals.

Payload Equipment:

Slurp gun

Seven bottles canister
Bottom observation camera
Sampling box

MBARI core x3

Kumade scoop sampler

S kv =

Sampling Points and Markers:

. . Depth
Time Position Events

(m)

10:24 37°12.1921’N, 141°19.7439’E 137  Sampling a starfish (Sample Box)

10:36 37°12.2244° N, 141°19.7628’E 137  Sampling a brittle star (Sample Box)

10:43 Sampling a brittle star (#1 bottle)

10:54 37°12.2308° N, 141°19.7668’E 137  Sampling 3 brittle stars (#2 bottle)

11:03 37°12.2463’ N, 141°19.7790’E 137  Sampling some brittle starts (#3
bottle)

12:36  37°12.6507° N, 141°20.0192’E 137  Sampling mud (Sample Box)

13:15 37°12.6739° N, 141°20.0508’E 138  Sampling a brittle start (Sample

Box)

15:02 37°13.0510° N, 141°20.3316’E 138  Sampling some benthic animals (#4
bottle)

15:10 139  Sampling some benthic animals (#5
bottle)
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Dive Summary

The purpose of HPD dive #2000 was to observe around the low cliffs with a height of 2 m
detected by the MBES surveys just after the Off Fukushima earthquake occurred at last
November and investigate the seafloor condition after the earthquake. We can soon detect a
low cliff with some fissures, and soft sediments were covered a lower mud sediment layer.
Some white colored mats (bacterium mats?) were found around and/or in the fissures, and got
a core sample of a white-colored mat. Some shells in the soft sediment layer were collected

using a slurp gun. After that, we continued the visual observation along strike of the series ese

of low cliffs and fissures.

Dive Log
Time Dep. Alt. Head o
Pos. Lat Pos. Lon Description

(Local) (m) (m) (Deg)
8:39:48 - - Y
8:43:23 - - &K
08:55:39 | 34.5 |37 |-|11.9808 | N| 141 |-| 19.9944 | E LB AR
09:02:41 | 1359 | 37 | -| 11.9900 | N| 141 |-| 19.9991 | E IS ALER
09:03:31 | 136.9 | 37 | -| 11.9892 | N| 141 |-| 19.9998 | E HEIE
09:03:40 | 136.9 | 37 | -| 11.9892 | N| 141 |-| 19.9998 | E =\
09:03:53 | 139 |37 |-| 11.9875 | N| 141 | -| 20.0002 | E RURY
09:04:17 | 1393 | 37 | -| 11.9857 | N| 141 |-| 19.9997 | E =\
09:11:23 | 139.9 | 37 | -| 11.9940 | N| 141 |-| 19.9842 | E =N
09:11:56 | 140.5 | 37 | -| 11.9939 | N| 141 | -| 19.9803 | E =N

f

RARY 0913
09:14:57 | 139.5 | 37 | -| 11.9965 | N| 141 |-| 19.9410 | E JEENT
09:15:26 | 139.5 | 37 | -| 12.0002 | N| 141 |-| 19.9347 | E El=Sa
09:16:38 | 141.6 | 37 | -| 12.0021 | N| 141 |-| 19.9244 | E =
09:17:28 | 139.6 | 37 | -| 12.0023 | N| 141 |-| 19.9204 | E =\
09:18:11 | 138.5 | 37 | -| 12.0013 | N| 141 |-| 19.9043 | E =N
09:18:55 | 141.4 | 37 | -| 12.0009 | N| 141 |-| 19.8946 | E =\
09:19:22 | 141.6 | 37 | -| 12.0000 | N| 141 |-| 19.8893 | E =\
09:20:03 | 139.9 | 37 | -] 11.9995 | N| 141 |-| 19.8848 | E =\
09:20:26 | 139.7 | 37 | -| 11.9990 | N| 141 | -| 19.8839 | E RURY
09:21:19 | 1403 | 37 | -| 11.9989 | N| 141 |-| 19.8771 | E =N
09:21:40 | 139.4 | 37 | -] 11.9986 | N| 141 | -| 19.8727 | E RURY BhT
09:22:07 | 140.1 | 37 | -| 11.9982 [ N| 141 |-| 19.8693 | E UIPRT

33




09:22:46 | 139.5 | 37 11.9981 | N| 141 19.8602 | E =\
09:22:53 | 139.6 | 37 11.9979 | N| 141 19.8591 | E JEENT
09:24:25 | 138.5 | 37 11.9977 | N| 141 19.8422 | E =\
09:24:50 | 141.3 | 37 11.9992 | N| 141 19.8363 | E =\
09:26:06 | 138.6 | 37 11.9986 | N| 141 19.8252 | E =\
09:26:13 | 1394 | 37 11.9983 | N| 141 19.8234 | E WY
09:27:03 | 139 | 37 11.9988 | N| 141 19.8164 | E =\
09:27:26 | 139.7 | 37 11.9986 | N| 141 19.8131 | E =\
09:29:15 | 139.5 | 37 11.9978 | N| 141 19.7944 | E (E3]ES)
09:29:41 | 139.6 | 37 11.9978 | N| 141 19.7879 | E JEERT
09:30:14 | 139.8 | 37 11.9983 | N| 141 19.7825 | E =\
09:30:52 | 141.6 | 37 12.0006 | N| 141 19.7738 | E JEEhT UIPARTY
09:32:21 | 139 | 37 12.0024 | N| 141 19.7584 | E =\
09:33:01 | 138.6 | 37 12.0026 | N| 141 19.7504 | E =\
09:33:24 | 140 | 37 12.0021 | N| 141 19.7457 | E A b PR
09:34:28 | 140.3 | 37 12.0010 | N| 141 19.7354 | E =\
09:36:31 | 140 | 37 12.0004 | N| 141 19.7091 | E =\
09:37:03 | 139.3 | 37 12.0007 | N| 141 19.7026 | E A

09:37:45 | 139 | 37 12.0002 | N| 141 19.6966 | E =\
09:38:21 | 140.8 | 37 11.9996 | N| 141 19.6904 | E UIYART
09:39:02 | 141.5 | 37 11.9993 | N| 141 19.6855 | E =\
09:39:48 | 140.8 | 37 11.9991 | N| 141 19.6788 | E RURY ehT
09:40:14 | 140.7 | 37 11.9993 | N| 141 19.6736 | E =\
09:40:30 | 138.8 | 37 11.9989 | N| 141 19.6717 | E R
09:41:27 | 140.1 | 37 11.9989 | N| 141 19.6631 | E RRT
09:42:30 | 138.8 | 37 12.0003 | N| 141 19.6510 | E RURT
09:43:21 | 138.7 | 37 11.9999 | N| 141 19.6447 | E =\
09:43:57 | 138.9 | 37 11.9997 | N| 141 19.6417 | E =\
09:44:41 | 137.6 | 37 11.9991 | N| 141 19.6344 | E =\
09:45:11 | 137.8 | 37 11.9982 | N| 141 19.6309 | E =\
09:48:39 | 137.6 | 37 12.0018 | N| 141 19.6272 | E =\
09:48:58 | 137.4 | 37 12.0039 | N| 141 19.6290 | E WYRY FLA
09:50:32 | 138.9 | 37 12.0129 | N| 141 19.6371 | E =\
09:53:21 | 138.7 | 37 12.0333 | N| 141 19.6504 | E R
09:54:45 | 139.3 | 37 12.0433 | N| 141 19.6548 | E R
09:55:43 | 1394 | 37 12.0504 | N| 141 19.6568 | E R
09:59:03 | 137.7 | 37 12.0743 | N| 141 19.6748 | E =\
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10:00:01 | 139.1 | 37 12.0825 | N| 141 19.6809 | E I

10:03:31 | 138.6 | 37 12.1088 | N| 141 19.6940 | E =

10:08:27 | 140.1 | 37 12.1352 | N| 141 19.7121 | E =

10:08:42 | 139.5 | 37 12.1377 | N| 141 19.7118 | E RURY

10:16:34 | 137.8 | 37 12.1718 | N| 141 19.7303 | E =N

10:16:48 | 138.9 | 37 12.1730 | N| 141 19.7301 | E RURY

10:17:33 | 1383 | 37 12.1792 | N| 141 19.7335 | E RUARY

10:17:50 | 1383 | 37 12.1810 | N| 141 19.7353 | E =N

10:17:55 | 1383 | 37 12.1810 | N| 141 19.7353 | E EhT 2

10:18:49 | 138.1 | 37 12.1865 | N| 141 19.7397 | E RURY

10:19:11 | 138 |37 12.1894 | N| 141 19.7422 | E IIYRTL2

10:19:26 | 1425 | 37 12.1901 | N| 141 19.7429 | E =

10:20:45 | 142 | 37 12.1916 | N| 141 19.7439 | E EhT R AT—T A

10:21:48 | 139.6 | 37 12.1924 | N| 141 19.7441 | E NTceED

10:22:35 | 139.7 | 37 12.1925 | N| 141 19.7442 | E P27 BOX ~EbF

10:30:01 | 138.3 | 37 12.2130 | N| 141 19.7583 | E RURY

10:30:49 | 139.1 | 37 12.2199 | N| 141 19.7613 | E =N

10:31:06 | 138.5 | 37 12.2233 | N| 141 19.7623 | E JEENT
7 BOX ~7FEh

10:36:50 | 141.1 | 37 12.2239 | N| 141 19.7625 | E .
TR

10:39:05 | 140.9 | 37 12.2277 | N| 141 19.7657 | E Vaa=a

10:42:26 | 1419 | 37 12.2278 | N| 141 19.7653 | E y‘%“ﬁ%% 77
Hy Fy=AF—1

10:44:27 | 1389 | 37 12.2282 | N| 141 19.7653 | E it A& 75 B

10:45:00 | 138.8 | 37 12.2305 | N| 141 19.7665 | E Vaa=n

10:46:39 | 139.7 | 37 12.2307 | N| 141 19.7672 | E HIE

10:47:17 | 139.6 | 37 12.2304 | N| 141 19.7667 | E JEEhT BlEE T

10:50:42 | 139.5 | 37 12.2307 | N| 141 19.7668 | E 7\:&}%‘;97@ 77
Ty Fx=AF—2

10:56:49 | 139.6 | 37 12.2308 | N| 141 19.7675 EAT B

10:57:52 | 138.9 | 37 12.2361 | N| 141 19.7717 HERT

11:00:24 | 139.2 | 37 12.2466 | N| 141 19.7791 | E 7\36%:/;*%% 77
Ty Fy=AF—3

11:07:08 | 140.3 | 37 12.2475 | N| 141 19.7797 | E FHZ

11:09:10 | 139.2 | 37 12.2607 | N| 141 19.7881 | E HFHZ

11:10:00 | 138.7 | 37 12.2679 | N| 141 19.7926 | E HERT

11:10:24 | 138.1 | 37 12.2707 | N| 141 19.7942 | E HERT
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11:10:54 | 137.8 | 37 12.2747 | N| 141 19.7969 | E HFHT
11:11:10 | 138.6 | 37 12.2769 | N| 141 19.7982 | E El=a
11:12:14 | 139.2 | 37 12.2900 | N| 141 19.8040 | E Sl
11:12:45 | 139.5 | 37 12.2954 | N| 141 19.8048 | E UIYART
11:13:32 | 137.9 | 37 12.3023 | N| 141 19.8077 | E Sl
11:13:52 | 139.7 | 37 12.3043 | N| 141 198117 | E El=a
11:14:02 | 138.8 | 37 12.3057 | N| 141 19.8135 | E HFHZ
11:14:16 | 139 |37 12.3070 | N| 141 19.8147 | E HERT
11:14:29 | 139.4 | 37 12.3082 | N| 141 19.8163 | E N
11:14:49 | 1402 | 37 12.3096 | N| 141 19.8178 | E HERT
11:15:08 | 139.7 | 37 12.3115 | N| 141 19.8188 | E HERT
11:15:23 | 138.8 | 37 12.3142 | N| 141 19.8203 | E HFHZ
11:15:40 | 139.2 | 37 12.3152 | N| 141 19.8210 | E RehT
11:16:43 | 139.9 | 37 12.3220 | N| 141 19.8249 | E A
11:17:31 | 137.8 | 37 12.3292 | N| 141 19.8273 | E Sl
11:17:41 | 138 |37 12.3317 | N| 141 19.8284 | E FHZ
11:18:03 | 1382 | 37 12.3346 | N| 141 19.8301 | E El=a
11:19:05 | 139.5 | 37 12.3373 | N| 141 19.8348 | E Sl
11:19:36 | 137.5 | 37 12.3404 | N| 141 19.8383 | E UIYART
11:19:49 | 1403 | 37 12.3406 | N| 141 19.8390 | E HERT
11:20:05 | 138.8 | 37 12.3430 | N| 141 19.8401 | E HERT
11:20:46 | 1389 | 37 12.3478 | N| 141 19.8423 | E A
11:21:28 | 139.6 | 37 12.3528 | N| 141 19.8432 | E HERT 3
11:21:46 | 138.7 | 37 12.3568 | N| 141 19.8448 | E HERT
11:22:14 | 138.6 | 37 12.3606 | N| 141 19.8468 | E RehT
11:22:36 | 139.4 | 37 12.3632 | N| 141 19.8493 | E RehT
11:22:42 | 1389 | 37 12.3640 | N| 141 19.8500 | E Sl
11:23:39 | 139.5 | 37 12.3693 | N| 141 19.8504 | E FHZ
11:24:30 | 140 | 37 12.3742 | N| 141 19.8521 | E FERT
11:26:13 | 138.5 | 37 12.3776 | N| 141 19.8629 | E ZiN=
11:26:39 | 137.4 | 37 12.3790 | N| 141 19.8641 | E AReRT
11:26:45 | 139.2 | 37 12.3806 | N| 141 19.8649 | E HFHZ
11:27:15 | 137.8 | 37 12.3830 | N| 141 19.8661 | E T HT2
11:27:24 | 139.5 | 37 12.3826 | N| 141 19.8669 | E HERT
11:28:17 | 138.8 | 37 12.3874 | N| 141 19.8679 | E HERT
11:29:18 | 138.7 | 37 12.3907 | N| 141 19.8720 | E HFHT2
11:29:43 | 138 | 37 12.3963 | N| 141 19.8746 | E RehT
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11:30:13 | 140.6 | 37 12.4000 | N| 141 19.8788 | E RehT
11:30:23 | 139.2 | 37 12.4016 | N| 141 19.8788 | E Sl
11:30:52 | 140.2 | 37 12.4051 | N| 141 19.8801 | E FERT
11:31:17 | 141.7 | 37 12.4074 | N| 141 19.8820 | E Sl
11:34:28 | 140.3 | 37 12.4264 | N| 141 19.8983 | E Sl
11:35:02 | 141.1 | 37 12.4324 | N| 141 19.9011 | E UIYRT
11:35:38 | 139.5 | 37 12.4341 | N| 141 19.8996 | E f
11:35:55 | 140.1 | 37 12.4375 | N| 141 19.9007 | E st
11:36:17 | 1413 | 37 12.4399 | N| 141 19.9011 | E UIYRT
11:37:09 | 137 |37 12.4448 | N| 141 19.9076 | E IRENT
11:37:31 | 141 |37 12.4480 | N| 141 199118 | E HFHT2
11:38:10 | 139.8 | 37 12.4511 | N| 141 19.9142 | E HERT
11:38:22 | 140 | 37 12.4539 | N| 141 19.9155 | E RehT
11:38:29 | 140 |37 12.4539 | N| 141 199155 | E HFHZ
11:38:39 | 138.3 | 37 12.4545 | N| 141 19.9169 | E RehT
11:38:52 | 137.8 | 37 12.4563 | N| 141 19.9183 | E Gin= ol
11:39:41 | 140.1 | 37 12.4607 | N| 141 19.9189 | E Gin= ol
11:41:04 | 139.8 | 37 12.4666 | N| 141 19.9221 | E FERT
11:41:14 | 1393 | 37 12.4669 | N| 141 19.9217 | E HERT
11:42:55 | 138.8 | 37 12.4747 | N| 141 19.9248 | E ARERT
11:43:53 | 139.5 | 37 12.4855 | N| 141 19.9301 | E HERT
11:45:23 | 139.3 | 37 12.4949 | N| 141 19.9368 | E HERT
11:49:03 | 139.3 | 37 12.5060 | N| 141 19.9448 | E HERT
11:50:08 | 139.3 | 37 12.5123 | N| 141 19.9508 | E HFHT2
11:50:20 | 139 |37 12.5136 | N| 141 19.9514 | E FERT
11:50:40 | 140.7 | 37 12.5149 | N| 141 19.9524 | E RehT
11:50:57 | 139.2 | 37 12.5168 | N| 141 19.9537 | E A1
11:51:22 | 1426 | 37 12.5204 | N| 141 19.9558 | E FHZ
11:54:00 | 140 |37 12.5213 | N| 141 19.9583 | E TAFA?
11:54:20 | 137.9 | 37 12.5227 | N| 141 19.9589 | E FHERT 2
11:54:40 | 140 |37 12.5259 | N| 141 19.9594 | E HFHZ
11:54:55 | 1409 | 37 12.5270 | N| 141 19.9588 | E AReRT
11:55:44 | 1402 | 37 12.5308 | N| 141 19.9567 | E ARERT
11:56:39 | 1402 | 37 12.5358 | N| 141 19.9553 | E HErT MY RT
11:57:29 | 139.2 | 37 12.5390 | N| 141 19.9547 | E RUART1
11:58:57 | 138.5 | 37 12.5462 | N| 141 19.9536 | E IV ?
11:59:07 | 138.9 | 37 12.5471 | N| 141 19.9537 | E TIAAAR
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11:59:55 | 139.2 | 37 12.5506 | N| 141 19.9530 | E JEENT | HAA

12:00:13 | 138.4 | 37 12.5519 | N| 141 19.9534 | E A1

12:00:23 | 139.7 | 37 12.5528 | N| 141 19.9536 | E RURY

12:02:14 | 139.8 | 37 12.5597 | N| 141 19.9533 | E HERT

12:02:59 | 138.8 | 37 12.5639 | N| 141 19.9535 | E A2

12:07:41 | 140 |37 12.5790 | N| 141 19.9637 | E HERT

12:08:20 | 1382 | 37 12.5815 | N| 141 19.9659 | E UiN= Nl

12:08:58 | 140.4 | 37 12.5848 | N| 141 19.9687 | E HERT

12:10:19 | 138 | 37 12.5924 | N| 141 19.9750 | E Vaa=n

12:11:23 | 139.9 | 37 12.5994 | N| 141 19.9808 | E HERT

12:12:03 | 138.7 | 37 12.6028 | N| 141 19.9833 | E RURY

12:12:38 | 138.6 | 37 12.6043 | N| 141 19.9842 | E RURY

12:12:55 | 1382 | 37 12.6052 | N| 141 19.9851 | E TRV

12:13:23 | 140.2 | 37 12.6087 | N| 141 19.9881 | E FERT | ARYARY

12:13:37 | 138.6 | 37 12.6101 | N| 141 19.9895 | E A

12:15:53 | 139.8 | 37 12.6168 | N| 141 19.9968 | E Gin= Nl

12:16:13 | 140.3 | 37 12.6183 | N| 141 19.9982 | E JEENT

12:18:36 | 141.3 | 37 12.6281 | N| 141 20.0033 | E HERT

12:19:22 | 137.8 | 37 12.6328 | N| 141 20.0064 | E HERT

12:19:47 | 138.7 | 37 12.6349 | N| 141 20.0081 | E A

12:20:48 | 138.6 | 37 12.6389 | N| 141 20.0118 | E A

12:21:25 | 138.1 | 37 12.6434 | N| 141 20.0138 | E HERT 1, RENT 1

12:22:00 | 138.7 | 37 12.6469 | N| 141 20.0165 | E RURY
3L //NES el =

12:22:25 | 139.6 | 37 12.6490 | N| 141 20.0186 | E VT AFASEL A JEE
Nl

12:24:23 | 141 | 37 12.6515 | N| 141 20.0194 | E Y N2L53

12:28:30 | 139.6 | 37 12.6512 | N| 141 20.0197 | E @ﬁéﬂi\((ﬁ‘giﬁmﬁy
TR YT A

12:35:20 | 139.9 | 37 12.6515 | N| 141 20.0199 | E PREURE T

12:37:32 | 139.2 | 37 12.6516 | N| 141 20.0194 | E BCROLOFFS EiF %

12:39:19 | 139.1 | 37 12.6512 | N| 141 20.0196 | E Ba T AF AT D

12:41:53 | 138.9 | 37 12.6532 | N| 141 20.0215 | E =N

12:43:10 | 139.2 | 37 12.6576 | N| 141 20.0260 | E =2

12:46:07 | 139.5 | 37 12.6639 | N| 141 20.0335 | E & 7EERT AvRs
FxT7 AR

12:50:28 | 140.9 | 37 12.6639 | N| 141 20.0332 | E FYI N L
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12:52:54 | 141.5 | 37 12.6641 | N| 141 20.0332 | E EREAET

12:55:36 | 138.7 | 37 12.6650 | N| 141 20.0335 | E =

12:56:45 | 139.2 | 37 12.6679 | N| 141 20.0339 | E RURY

12:57:41 | 138.6 | 37 12.6706 | N| 141 20.0338 | E =N

12:58:38 | 138.1 | 37 12.6716 | N| 141 20.0377 | E EhT ARUARY

12:59:01 | 138.6 | 37 12.6734 | N| 141 20.0427 | E RUHRY

12:59:04 | 138.6 | 37 12.6734 | N| 141 20.0427 | E RURY

12:59:31 | 139.4 | 37 12.6726 | N| 141 20.0451 | E X

13:00:36 | 139.6 | 37 12.6719 | N| 141 20.0493 | E iiE pAAs e

13:01:19 | 137.9 | 37 12.6729 | N| 141 20.0507 | E TAFA 1{&EA

13:01:51 | 139.1 | 37 12.6744 | N| 141 20.0514 | E AIXLF v

13:02:21 | 1426 | 37 12.6747 | N| 141 20.0515 | E =

13:03:00 | 142 | 37 12.6743 | N| 141 20.0510 | E YRV

13:04:38 | 140.4 | 37 12.6752 | N| 141 20.0519 | E jﬁb% AT

13:14:09 | 1413 | 37 12.6760 | N| 141 20.0515 | E e Z?%j’ﬁ\/
TH T IR T A~

13:17:57 | 139.4 | 37 12.6760 | N| 141 20.0536 | E ¥ el

13:18:37 | 138.7 | 37 12.6789 | N| 141 20.0530 | E =N

13:19:41 | 141 | 37 12.6821 | N| 141 20.0556 | E =N

13:19:44 | 141 | 37 12.6821 | N| 141 20.0556 | E L2y

13:20:45 | 139.4 | 37 12.6838 | N| 141 20.0590 | E j%bhﬂ AT

13:21:33 | 1383 | 37 12.6865 | N| 141 20.0611 JEENT

13:22:06 | 1383 | 37 12.6885 | N| 141 20.0626 JEENT

13:22:33 | 138.4 | 37 12.6904 | N| 141 20.0638 v

13:22:45 | 138.8 | 37 12.6913 | N| 141 20.0639 | E PIAT Ij/%yjq
TA JEENT

13:23:36 | 138.7 | 37 12.6940 | N| 141 20.0655 | E 5

13:24:46 | 137.3 | 37 12.6978 | N| 141 20.0687 | E =

13:25:09 | 139.1 | 37 12.6996 | N| 141 20.0705 | E i

13:27:43 | 138.9 | 37 12.7120 | N| 141 20.0821 | E =N

13:28:03 | 138.8 | 37 12.7135 | N| 141 20.0838 | E =N

13:28:32 | 139 | 37 12.7152 | N| 141 20.0861 | E i

13:29:28 | 139.9 | 37 12.7173 | N| 141 20.0909 | E 2y

13:29:54 | 1389 | 37 12.7175 | N| 141 20.0932 | E JEENT BN
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13:30:00 | 138.4 | 37 12.7177 | N| 141 20.0935 | E TATA A
13:30:42 | 139.5 | 37 12.7201 | N| 141 20.0959 | E TAF A

13:30:56 | 139.7 | 37 12.7198 | N| 141 20.0969 | E L2y e}

13:31:04 | 138.7 | 37 12.7194 | N| 141 20.0983 | E FYILEY L
13:31:26 | 139.8 | 37 12.7198 | N| 141 20.1005 | E (e

13:31:45 | 139.8 | 37 12.7211 | N| 141 20.1007 | E TAFA AVX LT v
13:32:19 | 139 | 37 12.7237 | N| 141 20.0996 | E UIYRT
13:33:02 | 138.5 | 37 12.7272 | N| 141 20.1017 | E RURY

13:33:12 | 139.2 | 37 12.7278 | N| 141 20.1025 | E =

13:34:32 | 139.2 | 37 12.7328 | N| 141 20.1070 | E HENT1
13:34:35 | 139.2 | 37 12.7328 | N| 141 20.1070 | E HERT 2
13:35:00 | 139.2 | 37 12.7340 | N| 141 20.1084 | E A

13:35:07 | 140 | 37 12.7358 | N| 141 20.1098 | E Sl

13:35:15 | 140.3 | 37 12.7370 | N| 141 20.1107 | E fh

13:36:01 | 138.6 | 37 12.7416 | N| 141 20.1146 | E ehT

13:36:49 | 140.1 | 37 12.7446 | N| 141 20.1170 | E e UIYART U
13:37:14 | 138.8 | 37 12.7477 | N| 141 20.1194 | E e UIYART U
13:40:40 | 139.7 | 37 12.7672 | N| 141 20.1350 | E Tr&AAZ1E IR
13:41:34 | 139.9 | 37 12.7721 | N| 141 20.1390 | E e UIYARTV
13:42:38 | 139.8 | 37 12.7777 | N| 141 20.1436 | E =2

13:43:13 | 142.5 | 37 12.7824 | N| 141 20.1469 | E r7HR BTRY
13:44:07 | 139.7 | 37 12.7874 | N| 141 20.1507 | E eh7

13:44:32 | 139.8 | 37 12.7898 | N| 141 20.1528 | E RURY

13:45:21 | 140.4 | 37 12.7945 | N| 141 20.1565 | E ehT

13:45:48 | 144.7 | 37 12.7955 | N| 141 20.1578 | E UIYRT JEENT
13:46:22 | 139.6 | 37 12.8009 | N| 141 20.1615 | E =52

13:46:42 | 139.4 | 37 12.8032 | N| 141 20.1632 | E fh

13:46:46 | 139.4 | 37 12.8032 | N| 141 20.1632 | E =N

13:48:38 | 139.8 | 37 12.8147 | N| 141 20.1706 | E f

13:49:33 | 140.1 | 37 12.8207 | N| 141 20.1765 | E =N

13:51:54 | 140.1 | 37 12.8364 | N| 141 20.1883 | E =2

13:52:28 | 139.9 | 37 12.8386 | N| 141 20.1901 | E RURY

13:53:07 | 139.6 | 37 12.8433 | N| 141 20.1939 | E =2

13:53:56 | 139.8 | 37 12.8498 | N| 141 20.1990 | E IRV BRT
13:54:55 | 140.7 | 37 12.8558 | N| 141 20.2042 | E RURY

13:55:19 | 139.9 | 37 12.8578 | N| 141 20.2057 | E LA

13:55:29 | 139.5 | 37 12.8586 | N| 141 20.2064 | E ehT
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13:55:52 | 140.6 | 37 12.8627 | N| 141 20.2099 | E ehT
13:56:11 | 140.1 | 37 12.8656 | N| 141 20.2121 | E 53
13:57:22 | 139.2 | 37 12.8735 | N| 141 20.2181 | E JEENT
13:57:41 | 140.9 | 37 12.8756 | N| 141 20.2200 | E =N
13:57:50 | 140.9 | 37 12.8756 | N| 141 20.2200 | E LA
13:58:30 | 139.4 | 37 12.8808 | N| 141 202237 | E =N
13:58:50 | 138.1 | 37 12.8836 | N| 141 20.2260 | E eh7
14:01:51 | 139.5 | 37 12.9065 | N| 141 20.2440 | E =2
14:03:08 | 139.3 | 37 12.9141 | N| 141 20.2490 | E f
14:03:53 | 141.4 | 37 12.9185 | N| 141 20.2539 | E RURY
14:04:07 | 139.5 | 37 12.9197 | N| 141 20.2547 | E HERT 2
14:04:18 | 139.4 | 37 12.9205 | N| 141 20.2553 | E RURY
14:04:33 | 1483 | 37 12.9214 | N| 141 20.2562 | E Sl
14:05:09 | 139.5 | 37 12.9255 | N| 141 20.2593 | E Sl
14:05:46 | 139.7 | 37 12.9309 | N| 141 20.2635 | E Sl
14:06:33 | 139.8 | 37 12.9361 | N| 141 20.2678 | E LA
14:06:43 | 140.3 | 37 12.9373 | N| 141 20.2673 | E IEHHY
14:07:13 | 140.8 | 37 12.9387 | N| 141 20.2656 | E Sl
14:07:31 | 140.5 | 37 12.9401 | N| 141 20.2668 | E HERT 2
14:07:46 | 139.7 | 37 12.9409 | N| 141 20.2671 | E HENT3
14:08:09 | 141.4 | 37 12.9419 | N| 141 20.2678 | E IEHIZHBRNTLEN
14:08:28 | 140.7 | 37 12.9431 | N| 141 20.2689 | E TARELTND
14:08:41 | 141 | 37 12.9439 | N| 141 20.2698 | E HERT
14:08:51 | 140.6 | 37 12.9442 | N| 141 20.2702 | E HERT 3
14:09:19 | 139.5 | 37 12.9452 | N| 141 20.2712 | E T3
14:09:30 | 140.1 | 37 12.9456 | N| 141 20.2717 | E f
14:09:49 | 1412 | 37 12.9472 | N| 141 20.2725 | E HERT 2
14:10:02 | 139.5 | 37 12.9488 | N| 141 20.2737 | E ZiN=
14:10:16 | 140.2 | 37 12.9491 | N| 141 20.2741 | E f
14:10:44 | 1403 | 37 12.9514 | N| 141 20.2755 | E HERT2
14:11:37 | 1402 | 37 12.9555 | N| 141 20.2774 | E HERT 2
14:11:52 | 1429 | 37 12.9564 | N| 141 20.2784 | E ATEDISTRLDDIIS
HHTND
14:12:07 | 140.7 | 37 12.9571 | N| 141 20.2788 | E fh
14:12:17 | 140.6 | 37 12.9582 | N| 141 20.2792 | E HERT 2
14:12:31 | 141.2 | 37 12.9596 | N| 141 20.2797 | E IRENT
14:12:34 | 141.2 | 37 12.9596 | N| 141 20.2797 | E IRENT

41




14:13:01 | 142.1 | 37 | -| 12.9612 | N| 141 | -| 20.2809 | E HERT 2
14:13:28 | 141.8 | 37 | - | 12.9629 | N| 141 | -| 20.2821 | E N
14:13:46 | 1402 | 37 | - | 12.9649 | N| 141 | -| 20.2828 | E HERT 2
14:14:09 | 140.8 | 37 | -| 12.9656 | N| 141 | -| 20.2834 | E HEehT
14:14:15 | 140.8 | 37 | -| 12.9657 | N| 141 | -| 20.2834 | E ZiN=
14:14:26 | 139.5 | 37 | -| 12.9668 | N| 141 | -| 20.2842 | E UIYART
14:14:34 | 141 | 37 | -| 12.9672 | N| 141 | -| 20.2847 | E IRERNT 2
14:14:41 | 141.1 | 37 | -| 12.9678 | N| 141 | -| 20.2852 | E HERT
14:15:24 | 140.6 | 37 | -| 12.9712 | N| 141 | -| 20.2871 | E HERT
14:15:30 | 140.4 | 37 | -| 12.9718 | N| 141 | -| 20.2875 | E JRERT 2
14:15:50 | 141.1 | 37 | -| 12.9732 | N| 141 | -| 20.2881 | E HERT
14:16:14 | 140.9 | 37 | -| 12.9745 | N| 141 | -| 20.2886 | E A (BEEHY)
14:16:33 | 140.8 | 37 | - | 12.9762 | N| 141 | -| 20.2893 | E Sl
14:18:10 | 139.4 | 37 | - | 12.9827 | N| 141 | -| 20.2929 | E Sl
14:18:16 | 1402 | 37 | -| 12.9837 | N| 141 | -| 20.2936 | E A
14:18:36 | 140.3 | 37 | -| 12.9856 | N| 141 | -| 20.2940 | E UIYART
14:18:44 | 140.3 | 37 | -| 12.9859 | N| 141 | -| 20.2945 | E FHERT 3
14:19:39 | 1402 | 37 | -| 12.9900 | N| 141 | -| 20.2966 | E ZiN=
14:20:14 | 143.6 | 37 | -| 12.9931 | N| 141 | -| 20.2981 | E Eii}

14:20:28 | 1402 | 37 | -| 12.9942 | N| 141 | -| 20.2984 | E N
14:20:32 | 139.8 | 37 | - | 12.9949 | N| 141 | -| 20.2991 | E A
14:20:38 | 139.8 | 37 | -| 12.9949 | N| 141 | -| 20.2991 | E JRERT 2
14:20:58 | 139.9 | 37 | -| 12.9970 | N| 141 | -| 20.3008 | E HERT
14:21:12 | 1432 | 37 | -| 12.9987 | N| 141 | -| 20.3022 | E IRENT
14:21:48 | 139.7 | 37 | -| 13.0005 | N| 141 | -| 20.3046 | E DiN=
14:22:54 | 140.7 | 37 | -| 13.0063 | N| 141 | -| 20.3087 | E A

14:23:04 | 140.2 | 37 | -| 13.0073 | N| 141 | -| 20.3081 | E RehT
14:23:36 | 142.2 | 37 | -| 13.0091 | N| 141 | -| 20.3094 | E EIZHBRDTKSA
14:24:49 | 140.5 | 37 | -| 13.0156 | N| 141 | -| 20.3142 | E JEENT TeXS A
14:24:59 | 142.7 | 37 | -| 13.0160 | N| 141 | -| 20.3150 | E f

14:25:07 | 1402 | 37 | -| 13.0171 | N| 141 | -| 20.3155 | E Ik

14:25:26 | 139.9 | 37 | -| 13.0185 | N| 141 | -| 20.3164 | E 7T i
14:26:36 | 139.3 | 37 | -| 13.0241 | N| 141 | -| 20.3187 | E RURY
14:27:26 | 140 | 37 | -| 13.0279 | N| 141 | -| 20.3208 | E Ve
14:28:36 | 139.6 | 37 | -| 13.0330 | N| 141 | -| 20.3240 | E fﬁ)ﬁgt&%b%ﬂﬁﬁib
14:29:13 | 1403 | 37 | -| 13.0360 | N| 141 | -| 20.3252 | E eh7
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14:29:24 | 140.6 | 37 13.0364 | N| 141 20.3250 | E ZLITND
14:30:17 | 139.6 | 37 13.0411 | N| 141 20.3265 | E RURY
14:32:11 | 138.7 | 37 13.0474 | N| 141 20.3291 | E A2
14:32:45 | 1412 | 37 13.0489 | N| 141 20.3293 | E FRHBANTD
14:32:56 | 139.9 | 37 13.0497 | N| 141 20.3299 | E Ao PNREITHND
14:34:41 | 141.6 | 37 13.0507 | N| 141 20.3305 | E B
14:59:24 | 140.1 | 37 13.0520 | N| 141 20.3309 | E frﬁﬁ%ﬁﬁﬂ%ﬁ
A
daxbt i RT7—7
15:01:21 | 140.9 | 37 13.0524 | N| 141 20.3314 | E )
Ay FXIAL—4
15:02:53 | 141.1 | 37 13.0528 | N| 141 20.3315 BT
15:03:22 | 140.2 | 37 13.0528 | N| 141 20.3313 BB Fy=RF¥—5
15:08:23 | 141 | 37 13.0524 | N| 141 203314 | E ?%&T T
15:08:59 | 140.7 | 37 13.0526 | N| 141 20.3315 | E ?%EE T
15:10:12 | 141.4 | 37 13.0523 | N| 141 20.3313 | E ?ﬁ&q T
15:11:25 | 141.4 | 37 13.0526 | N| 141 20.3315 i A& 75 B
15:12:07 | 141 | 37 13.0525 | N| 141 20.3310 T AT A
15:12:41 | 139.7 | 37 13.0534 | N| 141 20.3313 TAF A, —REfE IR
It ATy s )
15:23:16 | 142 | 37 13.0534 | N| 141 20.3311 | E £ 57D B DI
G35
15:27:27 | 1414 | 37 13.0535 | N| 141 20.3312 | E i
15:29:20 | 141.4 | 37 13.0535 | N| 141 203312 | E MR T
15:29:24 | 140.3 | 37 13.0537 | N| 141 203313 | E i A& 75 B
15:30:20 | 139.2 | 37 13.0551 | N| 141 20.3326 | E El=Sa
15:31:33 | 1424 | 37 13.0603 | N| 141 20.3348 | E A
15:33:11 | 140.5 | 37 13.0679 | N| 141 20.3332 | E T 2%
15:34:02 | 139 | 37 13.0710 | N| 141 20.3344 | E BTon—7HHER
15:38:14 | 139.1 | 37 13.0914 | N| 141 20.3408 | E TP AT
15:38:30 | 139.6 | 37 13.0920 | N| 141 20.3409 | E B el
15:38:50 | 139.3 | 37 13.0942 | N| 141 20.3414 | E F~a
15:39:27 | 139.4 | 37 13.0970 | N| 141 20.3429 | E A
15:39:52 | 141 | 37 13.0995 | N| 141 20.3434 | E HERT
15:40:45 | 1402 | 37 13.1015 | N| 141 20.3435 | E R7IRT
15:40:56 | 1412 | 37 13.1018 | N| 141 20.3439 | E El=Sa
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15:41:27 | 138.7 | 37 13.1046 | N| 141 20.3455 | E VeI

15:42:16 | 139.5 | 37 13.1089 | N| 141 20.3476 | E f

15:42:31 | 138.1 | 37 13.1101 | N| 141 20.3488 | E MRz ?

15:42:54 | 139.8 | 37 13.1113 | N| 141 20.3491 | E JEERT2

15:43:06 | 139.5 | 37 13.1122 | N| 141 20.3496 | E JEENT

15:43:17 | 139.2 | 37 13.1130 | N| 141 20.3498 | E RURY

15:43:37 | 139.5 | 37 13.1147 | N| 141 20.3504 | E BEHO LatEte

15:43:49 | 139 | 37 13.1155 | N| 141 20.3506 | E El=Sa

15:44:33 | 139.3 | 37 13.1197 | N| 141 20.3530 | E A

15:44:57 | 139.1 | 37 13.1201 | N| 141 20.3550 | E El=ASA

15:46:07 | 139.4 | 37 13.1270 | N| 141 20.3571 | E El=ASa

15:46:49 | 138.6 | 37 13.1321 | N| 141 20.3590 | E NN o Sl

15:47:18 | 141.1 | 37 13.1338 | N| 141 20.3589 | E 7EEhT 2, AERT 1

15:47:58 | 139.4 | 37 | -| 13.1364 | N| 141 20.3605 | E 7;&]\?\1‘ HERTT
IIVRT L2

15:48:18 | 139.7 | 37 13.1389 | N| 141 20.3614 | E RehT

15:48:31 | 1404 | 37 13.1417 | N| 141 20.3627 | E RURY

15:48:58 | 139.6 | 37 13.1443 | N| 141 20.3639 | E HERT

15:49:47 | 139.2 | 37 13.1488 | N| 141 20.3659 | E HERT

15:50:07 | 139.5 | 37 13.1497 | N| 141 20.3645 | E UIPRT

15:50:28 | 138.9 | 37 13.1503 | N| 141 20.3644 | E HEAT 7 10 SR

15:50:42 | 138.9 | 37 13.1518 | N| 141 20.3632 | E NSt

15:58:19 | 140.8 | 37 13.1125 | N| 141 20.3491 | E A

16:03:07 | 139.3 | 37 13.0927 | N| 141 20.3368 | E IRENT

16:06:01 | 141.3 | 37 13.0657 | N| 141 203343 | E S IAY YR

16:06:24 | 140.3 | 37 13.0624 | N| 141 20.3339 | E B el

16:08:54 | 141 | 37 13.0535 | N| 141 20.3323 | E B EZE B AR
EDE, aae O

16:10:55 | 141.6 | 37 13.0534 | N| 141 20.3321 | E e

16:14:32 | 140.9 | 37 13.0537 | N| 141 20.3320 | E BT

16:17:39 | 140.7 | 37 13.0532 | N| 141 20.3315 7 B A
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Dive Report HD#2001

Date: Feb 15, 2017

Site: Off Minami-Sanriku Depth: 300-314m

Landing (Lat., Long., Time, Depth): 38°30.582°N, 141°58.506’E, 10:38, 314m
Leaving (Lat., Long., Time, Depth): 38°30.589°N, 141°57.718’E, 12:40, 300m
Pilot: Atsushi Takenouchi Co-Pilot: Yudai Tayama

Observer: Shisako Matsuba

Theme: Researches on marine ecosystem dynamics off Minami-Sanriku

Purpose:
1. Mapping animals and sediment

2. Sampling benthic animals and sediment

Payload Equipment:

Slurp gun

Seven bottles canister
Bottom observation camera
Sampling box

MBARI core x3

Kumade scoop sampler

S kv =

Sampling Points and Markers:

Time Position Depth(m) Events

12:21 38°30.596’ N, 141°57.759°’E 300 Sampling of ophiuroids with slurp

gun

16:24 38°30.596’ N, 141°57.759°E 300 Sampling of ophiuroids with slurp

gun

16:31 38°30.596° N, 141°57.759’E 300 Sampling of sediment with Kumade

scoop sampler

Dive Summary

At the landing point, 314m depth, lots of squids spread in front of Hyper-Dolphin. We

found several individuals of Liponematidae sp. and their feces, while few ophiuroids were

around there. Liponematidae sp. and their feces were constantly present through this dive. We

moved to the west, some sunken wooden debris and artificial one were observed. Around

700m in west from the lading point, the number of ophiuroids gradually increased. Moving to
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west about 100m, we could observe a school of ophiuroids covering over the seabed, which
were present until our leaving point. At about 100m west from there we captured some

ophiuroids by a slurp gun and sediment samples by a rake, then we finished this dive and left

there.
Dive Log
Time Dep. Alt. Head o
Pos. Lat Pos. Lon Description
(Local)  (m) (m) (Deg)
10:05:00 Y
10:08:46 - - FEUIN
10:20:07 | 36.6 | 38 | -| 30.6103 | N| 141 |-| 585191 | E T BR A6
10:30:38 | 206.8 | 38 | -| 30.5925 | N| 141 | -| 58.4766 | E
10:32:37 | 246.3 | 38 | -| 30.5844 | N| 141 | -| 58.4756 | E A7
10:33:46 | 268 |38 | -| 30.5868 | N| 141 |-| 58.4923 | E A7
10:34:10 | 277.4 | 38 | -| 30.5827 | N| 141 | -| 58.4870 | E PPN
10:36:32 | 306.7 | 38 | -| 30.5860 | N| 141 | -| 58.5041 | E f
10:36:52 | 311.8 | 38 | -| 30.5839 | N| 141 |-| 58.5014 | E A
10:37:16 | 312.9 | 38 | -| 30.5818 | N| 141 |-| 58.4951 | E A TIEE
10:37:55 | 313.4 | 38 | -| 30.5839 | N| 141 |-| 58.5058 | E P2
10:38:18 | 314.9 | 38 | -| 30.5840 | N| 141 | -| 58.5068 | E 2=V
10:38:57 | 3152 | 38 | -| 30.5841 | N| 141 | -| 58.5069 | E BHEAIX LTI
10:39:17 | 315.8 | 38 | -| 30.5812 | N| 141 |-| 58.5017 | E A& B A
10:41:24 | 317.6 | 38 | -| 30.5797 | N| 141 | -| 58.4898 | E YRAY
10:42:03 | 314 |38 | -| 30.5909 | N| 141 |-| 585111 | E A
10:42:36 | 316.1 | 38 | -| 30.5930 | N| 141 | -| 58.5010 | E HAR
10:43:48 | 3159 | 38 | -| 30.5956 | N| 141 | -| 58.4986 | E H—U7
10:44:35 | 314.9 | 38 | -| 30.5949 | N| 141 | -| 58.5002 | E JEE R e
10:44:52 | 314.9 | 38 | -| 30.5949 | N| 141 | -| 58.5002 | E H—=U7
10:46:21 | 316.4 | 38 | -| 30.6012 | N| 141 |-| 58.4822 | E AR
10:47:13 | 317 |38 | -| 30.6028 | N| 141 |-| 58.4767 | E AR %&H
10:47:39 | 317.6 | 38 | -| 30.6029 | N| 141 | -| 58.4747 | E 2=
10:48:29 | 316.8 | 38 | -| 30.6028 | N| 141 |-| 58.4702 | E 2=V
10:48:50 | 316.5 | 38 | -| 30.6021 | N| 141 |-| 58.4675 | E 2—=U7
10:49:22 | 317 |38 | -| 30.6026 | N| 141 |-| 58.4618 | E AR F vy
10:50:00 | 316.3 | 38 | -| 30.6031 | N| 141 | -| 58.4589 | E H2—=U7
10:50:29 | 316.8 | 38 | -| 30.6034 | N| 141 | -| 58.4554 | E AIX L F vy
10:51:03 | 316.2 | 38 | -| 30.6041 | N| 141 | -| 58.4497 | E H2—=U7
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10:51:12 | 316 | 38 30.6039 | N| 141 58.4487 | E AR
10:51:31 | 316.5 | 38 30.6035 | N| 141 58.4450 | E Z—=U7
10:52:03 | 316.3 | 38 30.6029 | N| 141 58.4406 | E fa

10:52:35 | 316.1 | 38 30.6027 | N| 141 58.4361 | E fa

10:53:02 | 316.5 | 38 30.6020 | N| 141 584315 | E Z—=I7 3
10:53:44 | 315.6 | 38 30.6020 | N| 141 58.4263 | E Z—=I7
10:54:17 | 315.5 | 38 30.6017 | N| 141 584212 | E &—=U7
10:54:35 | 316.1 | 38 30.6013 | N| 141 58.4169 | E FA
10:55:01 | 315.7 | 38 30.6012 | N| 141 584123 | E &—=U7
10:55:19 | 315.2 | 38 30.6013 | N| 141 58.4105 | E fa

10:55:50 | 315.8 | 38 30.6033 | N| 141 58.4073 | E TEAR
10:56:08 | 316.1 | 38 30.6039 | N| 141 58.4061 | E Z—=U7
10:57:01 | 315.2 | 38 30.6015 | N| 141 58.3996 | E AIX T X
10:57:25 | 315.1 | 38 30.5999 | N| 141 58.3987 | E AR
10:57:51 | 315 | 38 30.5998 | N| 141 58.3937 | E Z—=U7
10:58:44 | 315.6 | 38 30.5983 | N| 141 58.3874 | E Z—=I)7
10:59:51 | 314.7 | 38 30.5993 | N| 141 58.3772 | E Z—=I7
11:00:23 | 315.2 | 38 30.5989 | N| 141 58.3718 | E &R
11:00:45 | 314.9 | 38 30.5974 | N| 141 58.3700 | E FA
11:02:51 | 314.2 | 38 30.6002 | N| 141 58.3554 | E L —=UT D
11:03:09 | 314.8 | 38 30.6005 | N| 141 58.3541 | E A

11:03:20 | 314.7 | 38 30.6005 | N| 141 58.3532 | E H—=IT AIXTF ¥
11:04:41 | 313.8 | 38 30.5999 | N| 141 58.3428 | E fa ehs
11:05:42 | 313.8 | 38 30.6003 | N| 141 58.3356 | E fa

11:06:04 | 314.5 | 38 30.6000 | N| 141 58.3328 | E JEENT
11:07:08 | 313.6 | 38 30.5996 | N| 141 58.3255 | E fa

11:07:45 | 314.1 | 38 30.5995 | N| 141 58.3190 | E fa

11:08:19 | 313.1 | 38 30.5994 | N| 141 58.3142 | E Z—=I7
11:08:38 | 313.3 | 38 30.5997 | N| 141 58.3128 | E 72—0dH
11:10:07 | 312.9 | 38 30.5988 | N| 141 58.3014 | E A
11:10:35 | 313.3 | 38 30.5993 | N| 141 58.2974 | E EH=
11:11:43 | 312.9 | 38 30.5981 | N| 141 58.2914 | E &—=U7
11:12:14 | 312.3 | 38 30.5961 | N| 141 58.2874 | E &—=U7
11:12:46 | 313.2 | 38 30.5955 | N| 141 58.2827 | E Z—=U7
11:13:12 | 312.6 | 38 30.5946 | N| 141 58.2783 | E A
11:13:42 | 313 | 38 30.5955 | N| 141 58.2737 | E Z—=U7
11:14:59 | 312.6 | 38 30.5970 | N| 141 58.2660 | E fa. 2 —=IU7
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11:15:12 | 313.6 | 38 30.5970 | N| 141 582627 | E H—U7
11:15:40 | 311.8 | 38 30.5962 | N| 141 582602 | E ~&7
11:16:40 | 311.6 | 38 30.5967 | N| 141 58.2504 | E f

11:16:52 | 312 | 38 30.5961 | N| 141 58.2493 | E HH
11:17:00 | 312.5 | 38 30.5969 | N| 141 58.2472 | E 2=V
11:17:06 | 312.5 | 38 30.5969 | N| 141 58.2472 | E fa

11:17:36 | 312.6 | 38 30.5967 | N| 141 58.2426 | E A
11:17:59 | 312.4 | 38 30.5970 | N| 141 58.2398 | E A
11:18:13 | 311.7 | 38 30.5977 | N| 141 58.2368 | E =3
11:18:35 | 312.2 | 38 30.5982 | N| 141 58.2358 | E =3
11:18:47 | 312 | 38 30.5979 | N| 141 58.2341 | E fh

11:20:00 | 311.2 | 38 30.5995 | N| 141 58.2208 | E VANVEY o
11:21:00 | 310.9 | 38 30.5991 | N| 141 582123 | E A
11:21:07 | 310.9 | 38 30.5991 | N| 141 582123 | E f

11:21:17 | 311.4 | 38 30.5995 | N| 141 582103 | E AR F ¥
11:21:55 | 311.3 | 38 30.5974 | N| 141 58.2056 | E HEWATY
11:22:46 | 311.2 | 38 30.5965 | N| 141 58.1998 | E fa

11:23:03 | 311.4 | 38 30.5974 | N| 141 58.1960 | E fa

11:23:10 | 311.4 | 38 30.5974 | N| 141 58.1960 | E 2=V
11:23:48 | 311.2 | 38 30.5968 | N| 141 58.1909 | E A

11:23:55 | 311.5 | 38 30.5966 | N| 141 58.1887 | E HEH
11:24:11 | 311.4 | 38 30.5970 | N| 141 58.1853 | E H2—=U7
11:25:02 | 311.9 | 38 30.5963 | N| 141 58.1774 | E AIX L F vy
11:26:01 | 311.8 | 38 30.5953 | N| 141 58.1693 | E ~&7
11:26:20 | 310.1 | 38 30.5941 | N| 141 58.1685 | E H—=U7
11:26:41 | 310.7 | 38 30.5943 | N| 141 58.1657 | E H—=U7
11:26:54 | 310.8 | 38 30.5950 | N| 141 58.1636 | E AIXLF X2
11:27:46 | 310.6 | 38 30.5948 | N| 141 58.1550 | E 2=V
11:28:16 | 310.4 | 38 30.5941 | N| 141 58.1513 | E fa

11:28:36 | 310.6 | 38 30.5936 | N| 141 58.1473 | E fa

11:28:42 | 310.8 | 38 30.5932 | N| 141 58.1460 | E 2—=U7
11:29:57 | 310.4 | 38 30.5931 | N| 141 58.1357 | E 2—=U7
11:30:10 | 309.5 | 38 30.5936 | N| 141 58.1314 | E A

11:31:01 | 309.8 | 38 30.5952 | N| 141 58.1264 | E RIAH =
11:31:37 | 308.9 | 38 30.5947 | N| 141 58.1224 | E 2—=U7
11:31:56 | 309.7 | 38 30.5942 | N| 141 58.1199 | E 2—=U7
11:33:58 | 308.7 | 38 30.5976 | N| 141 58.1004 | E S =7
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11:34:38 | 309.3 | 38 30.5987 | N| 141 58.0927 | E fa

11:34:48 | 309 | 38 30.5988 | N| 141 58.0907 | E Z—=U7
11:34:56 | 309.7 | 38 30.5991 | N| 141 58.0886 | E Z—=U7
11:36:23 | 309.1 | 38 30.6020 | N| 141 58.0750 | E Z—=I)7
11:37:05 | 309.1 | 38 30.6032 | N| 141 58.0676 | E T

11:38:05 | 309 | 38 30.6042 | N| 141 58.0552 | E A

11:39:03 | 308.6 | 38 30.6048 | N| 141 58.0478 | E A

11:39:47 | 309.9 | 38 30.6030 | N| 141 58.0407 | E Vags
11:42:14 | 308.7 | 38 30.6012 | N| 141 58.0275 | E IRERT
11:43:14 | 308.5 | 38 30.6026 | N| 141 58.0211 | E AIXF 2
11:43:46 | 308.7 | 38 30.6028 | N| 141 58.0190 | E e

11:45:22 | 308.6 | 38 30.6037 | N| 141 58.0069 | E Z—=U7
11:45:39 | 308.9 | 38 30.6034 | N| 141 58.0049 | E Z—=U7
11:46:22 | 307.9 | 38 30.6030 | N| 141 57.9988 | E AIX T x0T
11:47:18 | 308.3 | 38 30.6024 | N| 141 57.9916 | E Z—=U7
11:48:28 | 308 | 38 30.6018 | N| 141 57.9804 | E fa

11:49:06 | 307.9 | 38 30.6013 | N| 141 57.9759 | E 7EENT XIS
11:49:54 | 307.9 | 38 30.6013 | N| 141 57.9689 | E Z—=I7
11:50:24 | 308.2 | 38 30.6017 | N| 141 57.9655 | E g

11:51:21 | 307.7 | 38 30.6018 | N| 141 57.9594 | E AIFXF T
11:51:34 | 307.9 | 38 30.6023 | N| 141 57.9582 | E ~2T

11:51:54 | 307.8 | 38 30.6023 | N| 141 57.9559 | E Z—=U7
11:52:38 | 307.8 | 38 30.6022 | N| 141 57.9509 | E AIXTF X
11:53:38 | 306.9 | 38 30.6014 | N| 141 57.9449 | E Z—=U7
11:53:56 | 306.8 | 38 30.6022 | N| 141 579435 | E AIX T X
11:54:18 | 307.7 | 38 30.6023 | N| 141 579418 | E JELNT HEX TEZ
11:54:40 | 307.7 | 38 30.6020 | N| 141 579379 | E Z—=U7
11:55:09 | 307.3 | 38 30.6012 | N| 141 57.9352 | E AIX T x0T
11:56:24 | 306.5 | 38 30.6006 | N| 141 579272 | E =

11:56:55 | 307 | 38 30.5995 | N| 141 57.9223 | E JEENT
11:57:28 | 307.7 | 38 30.6001 | N| 141 579195 | E N

11:57:59 | 307.1 | 38 30.5997 | N| 141 579166 | E L

11:59:29 | 307.7 | 38 30.5983 | N| 141 57.9063 | E AIFXF T
12:00:04 | 306.8 | 38 30.5993 | N| 141 579017 | E OET AR F X7
12:00:49 | 306.6 | 38 30.5992 | N| 141 57.8978 | E Z—=U7
12:01:34 | 307.4 | 38 30.6006 | N| 141 57.8916 | E Z—=U7
12:01:50 | 307.3 | 38 30.6001 | N| 141 57.8901 | E JEENT BEh
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12:02:19 | 307 | 38 30.5998 | N| 141 57.8855 | E =

12:04:34 | 306.3 | 38 30.5990 | N| 141 57.8674 | E 53

12:12:08 | 305.4 | 38 30.6003 | N| 141 57.8078 | E H—=U7

12:13:31 | 304.7 | 38 30.5981 | N| 141 57.7980 | E fa

12:14:24 | 305.3 | 38 30.5994 | N| 141 577910 | E =N

12:17:35 | 303.6 | 38 30.5967 | N| 141 57.7610 | E e

12:17:55 | 304.6 | 38 30.5961 | N| 141 57.7591 | E A JE
ARG —F W TUELRNT

12:18:59 | 304.9 | 38 30.5956 | N| 141 57.7593 | E BRHUBRAA, vy =AF—
1

12:21:12 | 305.2 | 38 30.5962 | N| 141 577593 | E %f:xg—zﬂ)y%t
TR H

12:24:13 | 305.2 | 38 30.5958 | N| 141 57.7589 | E YTV TRET

12:25:06 | 305.1 | 38 30.5965 | N| 141 57.7587 | E JetR B4R

12:30:05 | 306.4 | 38 30.5987 | N| 141 57.7364 | E JEERIHE T | B30

12:33:40 | 305.1 | 38 30.5957 | N| 141 57.7590 | E it A= i B

12:35:08 | 304.8 | 38 30.5945 | N| 141 57.7486 | E 7T KEED | &

12:35:36 | 304.2 | 38 30.5945 | N| 141 577442 | E BAL 734

12:37:05 | 303.5 | 38 30.5933 | N| 141 57.7362 | E 2=

12:40:04 | 303.4 | 38 30.5890 | N| 141 57.7179 | E 2—=IT2

12:40:27 | 303.5 | 38 30.5877 | N| 141 57.7180 | E Bt R

12:41:44 | 302.2 | 38 30.5882 | N| 141 57.7156 | E HfE e

12:51:41 | 103.8 | 38 30.5747 | N| 141 57.7839 | E 100m k5

12:55:35 | 20.7 | 38 30.5522 | N| 141 57.7652 | E T 2

13:01:28 Y _EFBRLA
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Dive Report HD#2002

Date: Feb 16, 2017

Site: Off Minami-Sanriku Depth: 607-615m

Landing (Lat., Long., Time, Depth): 38°29.956’N, 142°11.201’E, 11:27, 615m
Leaving (Lat., Long., Time, Depth): 38°29.997°N, 142°10.737°E, 12:45, 607m
Pilot: Yudai Tayama Co-Pilot: Teppei Kido

Observer: Shinji Tsuchida

Theme: Researches on marine ecosystem dynamics off Minami-Sanriku

Purpose:
1. Mapping animals and sediment

2. Sampling benthic animals and sediment

Payload Equipment:

Slurp gun

Seven bottles canister
Bottom observation camera
Sampling box

MBARI core x3

Kumade scoop sampler

S kv =

Sampling Points and Markers:

Time Position Depth(m) Events

12:16 38°30.0026° N, 142°10.7858°E 608 Ophiuroids sampling,
Canister#1

12:16 38°30.0026° N, 142°10.7858’E 608 Sampling animals in mud,
Canister#2

12:32  38°30.0046° N, 142°10.7396’E 607 Sampling animals in mud,
Canister#3

12:42  38°29.9973° N, 142°10.7367’E 607 Sampling animals, Canister#4

12:44 38°29.9973° N, 142°10.7367°E 607 Ophiuroids sampling,
Canister#5

Dive Summary
We landed at the point of about 619m depth off Minami-Sanriku and moved to the westward.

At the landing point, we found squids, eels, Darian anemone on the muddy bottom. About
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500m distance from the landing point, ophiuroids and other animals in mud were sampled by
the slurp gun in the canister#1 and #2. On the way to moving the westward at 608m depth, eel
predating on the sargestid shrimp was observed. Then, we landed and sampled animals in
mud by the slurp gun in canister#3. About 20m down to the south, we landed again and
sampled ophiuroids and other animals in mud by the slurp gun in canister#4 and #5. This

short dive was finished and ascended from the 607m depth point.

Dive Log
Time Dep. Alt. Head o
Pos. Lat Pos. Lon Description
(Local) (m) (m) (Deg)
10:43:25 - - B _E
10:45:43 - - K
11:01:31 | 27 |38 -] 30.0851 | N | 142 | -| 11.3086 | E TEHLBA LA
11:21:24 | 484.8 | 38 | -| 29.9548 | N | 142 | -| 11.2124 | E YrIxe 7T RE
11:25:15 | 608.8 | 38 | -| 299512 | N | 142 | -| 11.2041 | E VaZha=N =
11:25:33 | 612 |38 (-] 299544 | N | 142 | -| 11.2054 | E AH
11:26:29 | 622.3 | 38 | -| 29.9554 | N | 142 | -| 11.2033 | E AH
WEMRR. A, 7 &
11:26:34 | 622.9 | 38 | -| 29.9560 | N | 142 | -| 11.2019 | E . .
—IT AT X e
11:27:09 | 626.4 | 38 | -| 29.9564 | N | 142 | -| 11.2005 | E H—=VTAIX L Fx71
FNTH T~ ROFEDL
11:29:15 |1 6259 | 38 | -| 29.9659 | N | 142 | -| 11.1846 | E
@D
BEHEL, 3.9C, KiE
11:30:37 | 625 |38 | -] 29.9683 | N | 142 | -| 11.1730 | E
614m
T A =NT AT
11:32:06 | 6249 | 38 | -| 299710 | N | 142 | -| 11.1622 | E
e/
11:33:04 | 550.5 | 38 | -| 29.9761 | N | 142 | -| 11.1435 | E T
11:33:56 | 549.8 | 38 | -| 29.9799 | N | 142 | -| 11.1318 | E HelT 1
11:34:45 | 565.8 | 38 | -| 29.9788 | N | 142 | -| 11.1284 | E B =T A F¥T
11:36:23 | 566.1 | 38 | -| 29.9803 | N | 142 | -| 11.1201 | E TFA2
11:37:05 |1 625.3 | 38 | -| 29.9826 | N | 142 | -| 11.1113 | E HEehT
BT AIXTF XTI, T
11:37:36 | 6254 | 38 | -| 29.9837 | N | 142 | -| 11.1078 | E )
=
11:38:41 | 624.4 | 38 | -| 29.9870 | N | 142 | -| 11.0980 | E W=
11:38:59 | 625.5 | 38 | -| 299878 | N | 142 | -| 11.0949 | E HikFiIszdhsd
11:39:37 | 623.8 | 38 | -| 29.9891 | N | 142 | -| 11.0883 | E fa
11:41:11 | 623.9 | 38 | -| 29.9949 | N | 142 | -| 11.0719 | E =T AIXLTF ¥
11:42:29 |1 6242 | 38 | -| 29.9956 | N | 142 | -| 11.0578 | E BT AIXLF ¥
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11:43:00 | 623.9 | 38 29.9948 | N | 142 11.0552 | E T oI e

11:44:11 | 608.9 | 38 29.9958 | N | 142 11.0419 | E T2

11:44:52 | 609.1 | 38 29.9959 | N | 142 11.0354 | E fa

11:45:17 | 607.8 | 38 29.9956 | N | 142 11.0293 | E VavRs)

11:45:51 | 608.1 | 38 29.9951 | N | 142 11.0217 | E =72

11:46:26 | 608.3 | 38 29.9945 | N | 142 11.0159 | E AIXTF X

11:47:53 | 607.6 | 38 29.9959 | N | 142 11.0087 | E -

11:48:20 | 606.8 | 38 29.9953 | N | 142 11.0040 | E JEENT VAXT

11:48:34 | 607.9 | 38 29.9961 | N | 142 11.0010 | E Vags

11:48:50 | 608.1 | 38 29.9956 | N | 142 10.9971 | E U

11:49:06 | 607.5 | 38 29.9963 | N | 142 10.9949 | E 7

11:49:15 | 607.5 | 38 29.9957 | N | 142 10.9934 | E AIX T x0T

11:50:12 | 607.7 | 38 29.9957 | N | 142 10.9857 | E JEENT, =B

11:50:26 | 606.7 | 38 29.9956 | N | 142 10.9840 | E 7

11:50:54 | 607 | 38 29.9953 | N | 142 10.9806 | E JEEhT

11:51:27 | 607.7 | 38 29.9954 | N | 142 10.9748 | E VavRs)

11:52:01 | 606.6 | 38 29.9973 | N | 142 10.9663 | E AIXTF X

11:52:27 | 606.7 | 38 29.9972 | N | 142 10.9639 | E VavRs)

11:53:21 | 606.5 | 38 29.9981 | N | 142 10.9530 | E Ty

11:53:46 | 605.9 | 38 29.9981 | N | 142 10.9488 | E AIFX T XD

11:54:17 | 605.4 | 38 29.9987 | N | 142 10.9427 | E ava=t

11:55:08 | 606.1 | 38 30.0013 | N | 142 10.9346 | E =

11:55:57 | 605.3 | 38 30.0007 | N | 142 10.9262 | E 7

11:56:13 | 605.6 | 38 30.0007 | N | 142 10.9222 | E O

11:56:58 | 606.3 | 38 30.0008 | N | 142 109179 | E Vags

11:57:20 | 606.4 | 38 30.0012 | N | 142 109152 | E AIX T X

11:57:46 | 607.2 | 38 30.0019 | N | 142 10.9136 | E 7

11:57:57 | 605.4 | 38 30.0021 | N | 142 109118 | E ARLT 7 AT
Y. A

11:58:42 | 605.7 | 38 30.0015 | N | 142 10.9042 | E &R

11:59:02 | 605.5 | 38 30.0024 | N | 142 10.9026 | E Z—=V7 .72

11:59:24 | 604.8 | 38 30.0034 | N | 142 10.9004 | E =t

11:59:37 | 605.1 | 38 30.0031 | N | 142 10.9007 | E T AVFTF X

12:00:11 | 605 | 38 30.0037 | N | 142 10.8943 | E AVXTF X VART

12:00:24 | 605.2 | 38 30.0039 | N | 142 10.8941 | E Tt

12:00:34 | 606 | 38 30.0038 | N | 142 10.8914 | E HH

12:00:42 | 606.9 | 38 30.0025 | N | 142 10.8893 | E Tt
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12:01:11 | 605.1 | 38 | -| 30.0027 | N | 142 | -| 10.8874 | E TE2

12:01:19 | 605.1 | 38 | -| 30.0027 | N | 142 | -| 10.8874 | E HH

12:01:26 | 604.6 | 38 | -| 30.0026 | N | 142 | -| 10.8863 | E Va=t

12:01:48 | 604.7 | 38 | -| 30.0035 | N | 142 | -| 10.8833 | E 7l

12:01:58 | 604.8 | 38 | -| 30.0037 | N | 142 | -| 10.8832 | E L

12:02:07 | 604.9 | 38 | -| 30.0036 | N | 142 | -| 10.8814 | E AR TF vy
12:02:22 | 605.6 | 38 | -| 30.0034 | N | 142 | -| 10.8801 | E A7, TE2
12:02:38 | 604.8 | 38 | -| 30.0037 | N | 142 | -| 10.8785 | E V=)

12:02:46 | 604.6 | 38 | -| 30.0031 | N | 142 | -| 10.8775 | E TE AR TF s
12:02:58 | 605.2 | 38 | -| 30.0031 | N | 142 | -| 10.8766 | E SRENVEY &
12:03:12 | 605.1 | 38 | -| 30.0041 | N | 142 | -| 10.8730 | E TE2, VaAx52
12:03:26 | 604.7 | 38 | -| 30.0034 | N | 142 | -| 10.8704 | E b2

12:03:35 | 604.5 | 38 | -| 30.0040 | N | 142 | -| 10.8688 | E :fj\ﬁy%yﬁ?%l
12:03:59 | 604.1 | 38 | -| 30.0042 | N | 142 | -| 10.8666 | E v

12:04:05 | 604.5 | 38 | -| 30.0044 | N | 142 | -| 10.8653 | E v

12:04:15 | 604.2 | 38 | -| 30.0047 | N | 142 | -| 10.8627 | E b, R A
12:04:28 | 604.5 | 38 | -| 30.0051 | N | 142 | -| 10.8618 | E L

12:04:38 | 604.2 | 38 | -| 30.0052 | N | 142 | -| 10.8599 | E L
12:04:46 | 604 |38 |-| 30.0051 | N | 142 | -| 10.8576 | E KH2, Vaxs
12:05:00 | 604.7 | 38 | -| 30.0055 | N | 142 | -| 10.8567 | E A
12:05:09 | 605.7 | 38 | -| 30.0061 | N | 142 | -| 10.8549 | E b3

12:05:15 | 604.6 | 38 | -| 30.0061 | N | 142 | -| 10.8539 | E B

12:05:32 | 605 |38 |-| 30.0065 | N | 142 | -| 10.8513 | E T AV T2
12:05:47 | 605.1 | 38 | -| 30.0064 | N | 142 | -| 10.8488 | E JEENF, TE2
12:06:10 | 604 |38 |-| 30.0074 | N | 142 | -| 10.8449 | E b4

12:06:21 | 604.7 | 38 | -| 30.0071 | N | 142 | -| 10.8426 | E b3

12:06:37 | 606 | 38 | -| 30.0065 | N | 142 | -| 10.8411 | E b2

12:06:44 | 604.1 | 38 | -| 30.0059 | N | 142 | -| 10.8398 | E b3

12:06:54 | 604.9 | 38 | -| 30.0052 | N | 142 | -| 10.8372 | E Va=t

12:07:09 | 603.9 | 38 | -| 30.0059 | N | 142 | -| 10.8349 | E L
12:07:33 | 603.6 | 38 | -| 30.0043 | N | 142 | -| 10.8289 | E v

12:07:43 | 604.7 | 38 | -| 30.0044 | N | 142 | -| 10.8270 | E TE BN
12:08:12 | 604.8 | 38 | -| 30.0050 | N | 142 | -| 10.8225 | E =)

12:08:21 | 603.8 | 38 | -| 30.0045 | N | 142 | -| 10.8195 | E IR TF Xl
12:08:38 | 602.9 | 38 | -| 30.0048 | N | 142 | -| 10.8177 | E V=

12:08:54 | 603.8 | 38 | -| 30.0053 | N | 142 | -| 10.8159 | E I 05
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12:09:03 | 604.2 | 38 | -| 30.0056 | N | 142 | -| 10.8151 | E e

12:09:27 | 603.3 | 38 | -| 30.0058 | N | 142 | -| 10.8115 | E VEV

12:09:43 | 604.2 | 38 | -| 30.0065 | N | 142 | -| 10.8080 | E VEY )

12:09:55 | 603.7 | 38 | -| 30.0058 | N | 142 | -| 10.8064 | E TFE AKX T X

12:10:12 | 602.7 | 38 | -| 30.0056 | N | 142 | -| 10.8034 | E Vaks

12:10:21 | 603.5 | 38 | -| 30.0059 | N | 142 | -| 10.8028 | E :fj“ O AT

12:10:42 | 603.7 | 38 | -| 30.0053 | N | 142 | -| 10.8009 | E T4, 71, BHL

12:11:08 | 603.8 | 38 | -| 30.0060 | N | 142 | -| 10.7980 | E —r

12:11:25 | 604.1 | 38 | -| 30.0051 | N | 142 | -| 10.7963 | E b, Vaxs2

12:11:37 | 603.4 | 38 | -| 30.0058 | N | 142 | -| 10.7952 | E Tr'3

12:11:44 | 603.9 | 38 | -| 30.0059 | N | 142 | -| 10.7930 | E 232

12:12:18 | 603.9 | 38 | -| 30.0046 | N | 142 | -| 10.7908 | E =N

12:12:33 | 603.1 | 38 | -| 30.0030 | N | 142 | -| 10.7902 | E Tt £

12:12:44 | 604 |38 |-| 30.0034 | N | 142 | -| 10.7886 | E T

12:13:01 | 603.7 | 38 | -| 30.0024 | N | 142 | -| 10.7862 | E ZaSANAE 3TN P19

12:15:04 | 604.3 | 38 | -| 30.0017 | N | 142 | -| 10.7865 | E 7

12:16:14 | 604.4 | 38 | -| 30.0013 | N | 142 | -| 10.7856 | E RbLIrEEh7 27—
T THEE, Fr=AF—1

12:17:43 | 604.6 | 38 | -| 30.0017 | N | 142 | -| 10.7867 | E FRPVEA7 =7 A T
. Fr=AF—2

12:19:54 | 605.2 | 38 | -| 30.0014 | N | 142 | -| 10.7864 | E IISHEEIL O 7
VT F = A — 2k

12:25:06 | 604.5 | 38 30.0022 | N | 142 10.7857 | E PRERAE T | UEFBR

12:25:18 | 604 |38 |-| 30.0026 | N | 142 | -| 10.7838 | E 7

12:25:38 | 603 |38 | -| 30.0033 | N | 142 | -| 10.7790 | E VEY &/

12:25:54 | 603.4 | 38 30.0023 | N | 142 10.7749 | E =T Ty

12:26:13 | 603.2 | 38 | -| 30.0042 | N | 142 | -| 10.7702 | E f

12:26:33 | 603.5 | 38 | -| 30.0053 | N | 142 | -| 10.7676 | E f

12:26:49 | 604.4 | 38 | -| 30.0064 | N | 142 | -| 10.7657 | E =t

12:27:04 | 601.8 | 38 | -| 30.0064 | N | 142 | -| 10.7643 | E 7

12:27:14 | 602.1 | 38 | -| 30.0059 | N | 142 | -| 10.7627 | E ., 7

12:27:36 | 602.8 | 38 30.0048 | N | 142 10.7584 | E fa,Vaxs, B

12:28:15 [ 603.2 | 38 | -| 30.0037 | N | 142 | -| 10.7514 | E TTTTERY 7T
fiy

12:29:07 | 603.1 | 38 | -| 30.0030 | N | 142 | -| 10.7434 7

12:29:32 | 603.9 | 38 | -| 30.0033 | N | 142 | -| 10.7429 AR T TE2
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12:29:48 | 603.6 | 38 30.0033 | N | 142 10.7428 VAV
12:30:21 | 604.3 | 38 30.0049 | N | 142 10.7388 HIE
12:30:38 | 603.7 | 38 30.0047 | N | 142 10.7419 £
FJEDVAT—T T TR
12:31:05 | 603.5 | 38 30.0051 | N | 142 10.7394 | E
. Fr=A¥—3
RIT FANY 7T Hl
12:31:39 | 604.9 | 38 30.0046 | N | 142 10.7395 | E
=
12:32:54 | 603.8 | 38 30.0049 | N | 142 10.7393 | E Xy AF—IEERKT
12:34:04 | 603.6 | 38 30.0049 | N | 142 10.7400 | E PR AR TF
12:34:31 | 603.3 | 38 30.0046 | N | 142 10.7398 | E fa
12:35:47 | 603.6 | 38 30.0042 | N | 142 10.7389 | E A B
12:36:57 | 602.1 | 38 30.0042 | N | 142 10.7377 | E AIXTF
12:37:11 | 602.9 | 38 30.0022 | N | 142 10.7360 | E B EA=UT T
12:38:02 | 603.1 | 38 29.9981 | N | 142 10.7372 | E HIE
12:38:31 | 603.8 | 38 29.9972 | N | 142 10.7370 | E YRAHVEEHR
FEDRAT—FH o TE
12:39:02 | 603.6 | 38 29.9976 | N | 142 10.7357 | E
£ Fr=AF—4
RFG—T T CHAE, ¥
12:40:54 | 603.7 | 38 29.9978 | N | 142 10.7367 | E
Y= AH—4
12:42:54 | 603.7 | 38 29.9973 | N | 142 10.7365 | E JELNF R
JERENT AT —FH T
12:44:38 | 603.2 | 38 29.9970 | N | 142 10.7378 | E
£ Fy=AF—5
12:46:57 | 603.5 | 38 29.9970 | N | 142 10.7367 | E BAERT
12:47:12 | 603.4 | 38 29.9974 | N | 142 10.7370 | E e
12:48:00 | 592.7 | 38 30.0019 | N | 142 10.7309 | E 1305% P&
13:02:50 | 38.6 | 38 29.9549 | N | 142 10.6955 | E "SRR
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Dive Report HD#2003

Date: Feb 20, 2017

Site: Off Hirota Bay Depth: 159m

Landing (Lat., Long., Time, Depth): 38°54.3791°N, 141°54.3840’E, 8:46, 159m
Leaving (Lat., Long., Time, Depth): 38°54.4149°N, 141°54.3028’E, 11:11, 158m
Pilot: Shigeru Kikuya Co-Pilot: Yuta Sakakibara

Observer: Masaru Kawato

Theme: Researches on marine ecosystem dynamics off Minami-Sanriku

Purpose:
1. Mapping animals and sediment

2. Sampling benthic animals and sediment

Payload Equipment:

Slurp gun

Seven bottles canister
Bottom observation camera
Sampling box

MBARI core x3

Kumade scoop sampler

S kv =

Sampling Points and Markers:

] o Depth
Time Position Events

(m)

10:01 38°54.4039° N, 141°54.2918’E 157  Discovery of the large rock

Dive Summary
The purpose of HPD dive #2003 was to observe the sunken wood log that has been

observed in 2013 and 2014. After landing, we tried to find the sunken wood by visual
observation and acoustic sonar near the target point. But we couldn’t find the wood log.
Instead, we could find the large rock that has been observed previously. We observed the rock
and fauna around the rock in detail, and took pictures using the mapping camera equipped.
And then HyperDolphin left the bottom.

Dive Log
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Time Dep. Alt. Head o
Pos. Lat Pos. Lon Description
(Local) (m) (m) (Deg)
08:15:25 - - B0 B
08:19:50 - - K
08:32:50 - - TR 4h
WFIERZE, ehT . AWTL,
08:44:49 | 85.7 |38 | -| 54.3667 | N | 141 | -| 54.3876 | E 358.9
&K
ROV DALE 72D T
08:52:41 | 90.7 | 38 | -| 54.3667 | N | 141 | -| 54.3867 | E )
b,
08:55:05 | 90.7 | 38 | -| 54.3664 | N | 141 | -| 54.3877 | E 282.0 | 2 FlZmh-> THLAER b
08:56:08 | 90.7 | 38 | -| 54.3659 | N | 141 | -| 54.3847 | E| 0.9 Pravy=F
08:57:14 | 89.8 |38 | -| 543661 | N | 141 | -| 54.3800 | E| 1.8 | 285.0 | o ayw=F2
08:59:05 | 91.9 | 38 | -| 54.3683 | N | 141 | -| 54.3646 | E| 0.8 JITT
IRV BEWED X7
I NOYIE AN
09:00:19 | 92.2 |38 | -| 543691 | N | 141 | -| 54.3551 | E HF T T DR
AT A, Prvavy=
09:01:24 | 91.3 |38 | -| 54.3688 | N | 141 | -| 54.3455 | E ]
L2
LIAL AT UL
09:02:24 | 91.3 |38 | -| 54.3688 | N | 141 | -| 54.3361 | E| 1.0
BV
P BN URUA B
09:03:00 | 252.2 | 38 | -| 54.3637 | N | 141 | -| 54.3196 | E
NV Lydyl=y g
HFHZOME, eh T,
09:05:54 | 91.8 |38 |-| 543712 | N | 141 | -| 543112 | E ‘
Yrovavy = e
09:08:16 | 177 |38 |-| 543920 | N | 141 | -| 54.3055 | E| 0.8 | 285.0 | 2% % 3 F~mHd,
EhT . URVH | ay
09:09:35 | 99.6 |38 | -| 54.3741 | N | 141 | -| 54.2988 | E 280.0 | V=F} 2 EEITHIVVE £
AN
09:11:25 | 192.6 | 38 | -| 54.3956 | N | 141 | -| 54.2840 | E HLA
09:12:21 | 92.3 |38 | -| 54.3718 | N | 141 | -| 54.2809 | E A7
09:12:59 | 92.3 |38 | -| 543710 | N | 141 | -| 54.2768 | E 281.0 | F~=
09:13:19 | 92.2 | 38| -| 54.3714 | N | 141 | -| 542750 | E| 1.1 HFovayy=F 2%
09:14:10 | 110 |38 |-| 54.3764 | N | 141 | -| 542715 | E IV A
09:15:00 | 92.8 |38 | -| 54.3717 | N | 141 | -| 54.2646 | E UITT, kT
VAN A Ly dydt
09:16:17 | 91.8 |38 | -| 54.3723 | N | 141 | -| 54.2595 | E }
B2
09:17:42 | 91.9 |38 | -| 54.3720 | N | 141 | -| 54.2504 | E U T A
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09:18:26 | 92.5 | 38 543720 | N | 141 542474 | E 277.8 | BIET D, WAL,

18m ZeizY F— K nd0,
09:24:59 | 93.4 |38 543725 | N | 141 542447 |E| 1.4 | 281.0 | fiEFB, LA, Vs

o =F} 2

EBE, vILZ Priavy
09:27:04 | 178 | 38 54.3956 | N | 141 542433 | E }

=%

280° 50m HijE, TR
09:31:31 | 179.4 | 38 54.3968 | N | 141 54.2385 | E 280.0

B, ~=,
09:33:29 | 91.5 | 38 543767 | N | 141 542289 | E| 1.1 EhT, A

T A K, P arr=
09:37:20 | 178.7 | 38 543952 | N | 141 542064 | E o
09:38:57 | 180.9 | 38 54.3969 | N | 141 54.1985 | E BIEL, ENFRZD

WiAEFEBR, 180 EEhEm], &
09:39:16 | 90 |38 543790 | N | 141 54.1951 | E 100.0 -

HLA NA Fayy=
09:41:20 | 91.8 | 38 543799 | N | 141 54.1975 | E o

B2 BAMEITEDL?

WA, SENREN T
09:43:55 | 96.9 | 38 543816 | N | 141 54.2028 | E 81.0 )

[ASSIELAN

AH,UITT Yrravy
09:49:13 | 90.9 | 38 543828 | N | 141 54.2244 | E 90.0 ] )

=82, . erhr

WARDY Ro0b720 2
09:50:42 | 91.1 |38 543841 | N | 141 54.2330 | E i

U vayy =
09:54:16 | 91.1 |38 543847 | N | 141 542541 | E| 0.8 } .

B ekr

VAN AN R Ly dy bt
09:59:06 | 160.8 | 38 54.4026 | N | 141 542774 | E } .

2 ehr

B UILH L AR
10:00:34 | 160.1 | 38 54.4052 | N | 141 542856 | E o .

UL FAETE T
10:02:53 | 161 |38 54.4030 | N | 141 542998 | E =D EEEE, ~ 2T
10:04:10 | 159.9 | 38 54.4029 | N | 141 543074 | E 180.0 | 2 FiZIMH»D
10:08:14 | 160.2 | 38 543799 | N | 141 543118 | E 1720 | ovavy=f 2 UL ¥
10:11:16 | 160.4 | 38 543687 | N | 141 54.3093 | E 232.0 | fElE]l, WEARZEET,
10:12:01 | 164.4 | 38 543679 | N | 141 54.3063 | E BT T O

EOMETRESES
10:12:56 | 259.7 | 38 543723 | N | 141 54.3066 | E N5, EOGEHNLILARE
10:15:03 | 160.7 | 38 543571 | N | 141 54.2913 | E I NA P vary
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=F42

10:15:45 | 258.5 | 38 54.3677 141 54.2910 JITT
U OIVE gy
10:17:59 | 161.3 | 38 54.3515 141 54.2777 i
=% ?
10:19:45 | 160.5 | 38 54.3463 141 542713 320.0 | fEE
10:20:55 | 160.9 | 38 54.3470 141 54.2672 09 | 3200 | 77 Hrravy=F?
10:29:03 HIE
10:30:18 %k
F ELRERTvard—
10:31:17 i
7
10:36:39 YR AVEIEL
10:40:29 | 261.2 | 38 54.3631 141 54.2570 1.7 | 330.0 | AR
ERF B ay=F 2
10:42:22 | 159.8 | 38 54.3608 141 54.2455 VK, 2mAI L —H K
Jtndb
10:43:52 | 160 | 38 54.3670 141 54.2386 1EFoTHIDBIE,
20mAEIZL—X K ndHh,
10:45:54 | 160.5 | 38 54.3691 141 54.2355 14 | 3300 o
W79, 724
HLAy 20mAED TEZ
10:47:43 | 160.2 | 38 54.3744 141 54.2294 _
Do 3 FIZMDD,
AN = N AN AV Lyl
10:49:49 | 160.9 | 38 54.3757 141 542247 ]
=Fk2
TEARDY OB |
10:51:54 | 160.9 | 38 54.3783 141 54.2210 1.1 63.0 ) )
TAFEDEIZTADD,
b o ayy=F 2
10:54:13 | 161 |38 54.3782 141 54.2251 19.0 )
I
AH,Pravy=F? b
10:56:35 | 161 |38 54.3857 141 54.2357 80|
V2
10:57:32 | 163.5 | 38 54.3900 141 54.2350 1.1 | 3400 | U324
10:59:33 | 159.9 | 38 54.3981 141 54.2419 68.0 | 177,
11:00:26 | 159.8 | 38 54.3994 141 54.2461 70.0 | ZH 3
foddl, b, rvavr=
11:03:03 | 161.2 | 38 54.3902 141 54.2653 740 |
Pt 2
11:04:58 | 160.8 | 38 54.3892 141 54.2770 30.0 | ¥4 BENF
T Z O, AT
11:05:57 | 161.2 | 38 54.3905 141 54.2820 40.0 | I¥F ERT . Yriavy

=#}o
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11:07:51 | 161.5 | 38 | -| 54.3984 | N | 141 | -| 54.2909 350.0 | U, AR, VA
11:08:54 | 159.4 | 38 54.4031 | N | 141 54.2939 HO LA imEE,
11:09:46 | 159.5 | 38 | -| 54.4065 | N | 141 | -| 54.2957 12.8 | HO L@,
11:10:20 | 162.8 | 38 | -| 54.4102 | N | 141 | -| 54.2976 GO LR, KRD
B 2. FHEHAT TR
11:10:49 | 160.8 | 38 544131 [N | 141 54.3007 TEZERE T | BiEIS
11:19:45 | 47.9 | 38 | -| 54.4409 | N | 141 | -| 54.2935 YINTTRE
11:27:14 E—27 Y B

64




300€'¥S—L¥L NOOY'¥S—8€ HILNID 300€'7S—L¥L NOOY'¥S—8E NIDIHO AX

65

Dive track HD#2003
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Dive Report HD#2004

Date: February 23, 2017

Site: Kamaishi Submarine Canyon, Depth: 757-811 m

Landing (Lat., Lon., Time, Depth): 39°14.7138’N, 142°18.4711’E, 08:40, 787m
Leaving (Lat., Lon., Time, Depth): 39°14.4396°N, 142°18.5590’E, 13:09, 757m
Pilot: Yuta Sakakibara Co-Pilot: Teppei Kido

Observer: Yoshihiro Fujiwara

Theme: Researches on marine ecosystem dynamics off Sanriku after Tohoku Tsunami

Purpose:
1. Understanding of “bacterial mat” dynamics in the Kamaishi Submarine Canyon

2. Sediment core sampling at the “bacterial mat” site

Payload Equipment:

Slurp gun

Seven bottles canister

Bottom observation camera

Large sample box (3 separation type)
MBARI core x6

Ekman-Berge bottom sampler x2

S kv =

Sampling Points and Markers:

] o Depth
Time Position Events

(m)

09:09 39°14.7350°N, 142°18.3981’E 782  MBARI core (#1~3) sampling at
“bacterial mat” site

09:56 39°14.8466°N, 142°18.6321’E 789  MBARI core (#4~6) sampling at a
reference site

10:48 39°14.8359°N, 142°18.6600’E 793  Ekman-Berge sampling

11:39 39°14.8359°N, 142°18.6600°E 793 Suction sampling of ophiuroids

Dive Summary

Core sampling was conducted at “bacterial mat” site and at a reference site at a depth

of 780 m in Kamaishi Submarine Canyon. Blackish sediments were collected from the

bacterial mat site but not from the reference site. Ekman-Berge bottom sampling was

conducted for biomass analyses of ophiuroids. More than 30 individuals of ophiuroids were
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suctioned for rearing experiments. Density of debris was increased at the base of canyon wall.

Dive Log
Time Dep. Alt. Head o
Pos. Lat Pos. Lon Description
(Local)  (m) (m)  (Deg)
7:56:10 - - NSRS
7:59:00 - - K
08:10:08 - - VBB 46
08:21:01 | 136.2 | 39 | -| 14.7634 | N| 142 | -| 18.4910 | E AH
08:22:38 | 162.4 | 39 | -| 14.7556 | N| 142 | -| 18.4864 | E AH
08:24:56 | 208.6 | 39 | -| 14.7489 | N| 142 | -| 18.4827 | E A7
08:27:02 | 231.2 | 39 | -| 14.7438 | N| 142 | -| 18.4797 | E SMBKETHINR? ?
08:27:48 | 2312 | 39 | -| 14.7438 | N| 142 | -| 18.4797 | E A7
08:28:18 | 231.2 | 39 | -| 14.7438 | N| 142 | -| 184797 | E INETIAT
08:29:22 | 287.6 | 39 | -| 14.7400 | N| 142 | -| 18.4768 | E AH
08:33:17 - - AH
08:34:44 | 376.7 | 39 | -| 14.7327 | N| 142 | -| 18.4768 | E TENLBLBES T
08:34:57 | 357.7 | 39 | -| 14.7332 | N| 142 | -| 18.4775 | E A7
08:35:35 | 367.4 | 39 | -| 14.7331 | N| 142 | -| 18.4773 | E T
08:38:51 | 769.2 | 39 | -| 14.7108 | N| 142 | -| 18.4731 | E 1AL
IV IERNE T
08:39:48 | 773.3 | 39 | -| 147094 | N| 142 | -| 18.4722 | E o o
= A N
T BRI LE
08:40:39 | 732.4 | 39 | -| 14.7141 | N| 142 | -| 18.4701 | E -
IAFETITEET,
08:41:45 | 774.5 | 39 | -| 147014 | N| 142 | -| 18.4674 | E XF
b IV~ UEER
08:41:53 | 774 |39 | -| 147014 | N| 142 | -| 18.4669 | E| 1.1 o
TN,
ARG T
08:42:47 | 773.4 | 39 | -| 14.7030 | N| 142 | -| 18.4625 | E
= A
A Vagrs <
08:43:44 | 774.4 | 39 | -| 14.7043 | N| 142 | -| 18.4564 | E N~ Ay = A
e
08:44:32 | 773.6 | 39 | -| 14.7057 | N| 142 | -| 18.4524 I3 FFY
08:45:10 | 771.8 | 39 | -| 14.7077 | N| 142 | -| 18.4472 vhT
RERTAH = TP,
08:45:38 | 772.4 | 39 | -| 147095 | N| 142 | -| 18.4475 | E o
Gyl
08:45:43 | 775.3 | 39 | -| 14.7098 | N| 142 | -| 18.4454 AV
08:46:38 | 774.8 | 39 | -| 14.7146 | N| 142 | -| 18.4374 | E A AN
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08:47:16 | 773.5 | 39 14.7168 | N| 142 18.4336 Vaks
08:47:34 | 773.9 | 39 147166 | N| 142 18.4317 VA
08:48:28 | 773.4 | 39 14.7204 | N| 142 18.4267
VINL/N= =ty iy =
08:48:35 | 774.8 | 39 14.7210 | N| 142 18.4253 | E Vars )< IEER
T A%
RERTAH = TP,
08:50:06 | 771.8 | 39 147249 | N| 142 184212 |E| 1.5 ) o
THE oo ee
08:52:46 | 771.1 | 39 147307 | N| 142 18.4050 | E| 1.7 FFY
ANZAN A=Y b e\ )
08:53:21 | 771 | 39 14.7304 | N| 142 18.4034 | E )
EBIE, IVwy, Jak
08:53:57 | 771.3 | 39 147321 | N| 142 18.3998 | E F.YRAY A BT
=t
08:55:16 | 770.2 | 39 147344 | N| 142 18.3972 | E YRAVEIEE,
I TN T Ty
08:56:28 | 770.5 | 39 14.7352 | N| 142 18.3966 | E }
A N s BN
1 FaT7 IR (R . ebT
09:08:06 | 783.5 | 39 14.7363 | N| 142 18.3973 | E
F BRLT
2 Tea T RIE(FR) . ehT
09:10:59 | 783.1 | 39 147365 | N| 142 18.3972 | E
F ARLT
3EATHIR(F) . ebT
09:13:58 | 783 | 39 147374 | N| 142 18.3963 | E
F ARLT
/AT THLELE
09:17:13 | 783.3 | 39 147370 | N| 142 18.3967 | E .
T, FFY
09:17:44 | 781.7 | 39 14.7374 | N| 142 18.3966 | E XF
09:18:22 | 781.7 | 39 14.7423 | N| 142 18.4020 | E TR RTFD A
09:18:56 | 781.6 | 39 14.7431 | N| 142 18.4070 | E| 2.1 yagsg
09:19:24 | 781.5 | 39 14,7447 | N| 142 18.4115 | E XTI
09:20:15 | 782.9 | 39 147457 | N| 142 18.4191 | E IVE FXTFY Vars
YRAY, FF, B
09:21:25 | 783 | 39 14.7482 | N| 142 18.4241 | E )
~a, Jaxo
09:22:21 | 783.6 | 39 147500 | N| 142 18.4350 | E| 2.9 bhT . Vag g xF Y
b R=XUA FF
09:23:25 | 783.7 | 39 14.7526 | N| 142 18.4408 | E o o
AR N N
YRHBY, RTT A,V
09:25:24 | 784 | 39 14.7577 | N| 142 18.4517 | E ]
axg
09:26:35 | 784.3 | 39 14.7625 | N| 142 18.4601 | E XTI
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09:27:51 | 784.7 | 39 14.7662 | N| 142 18.4681 1.5 FFV ehT U
09:29:07 | 785.6 | 39 14.7689 | N| 142 18.4753 314 | FF,
09:31:11 | 784.4 | 39 14.7751 | N| 142 18.4877 T UK T
HEDLLT I~ IE
09:32:17 | 785.1 | 39 14,7802 | N| 142 18.4963 | E thF L0, YagxS5 bk
VANE: o V4
= AN = N AL/
09:33:18 | 785.2 | 39 14.7848 | N| 142 18.5037 | E| 1.6 i
YRI7Y
TV UIVHE T
09:34:54 | 784.5 | 39 14.7925 | N| 142 18.5163 | E S
= A
09:35:31 | 784.9 | 39 147933 | N| 142 18.5197 | E SUHE U A
Vakg WETHEL50
09:36:10 | 784.4 | 39 14.7962 | N| 142 18.5238 | E
m
09:36:39 | 784.2 | 39 147980 | N| 142 18.5291 | E B AT S
FF FFY, Var
09:38:07 | 786 | 39 14.8050 | N| 142 18.5393 | E B )
7. ¥YRHY
09:39:07 | 785 | 39 14.8070 | N| 142 18.5465 | E| 2.0 =
09:39:55 | 785.3 | 39 14.8085 | N| 142 18.5502 | E| 1.3 35.0 | YKAY,
09:40:53 | 784.9 | 39 14.8102 | N| 142 18.5564 | E NA VAaRT YR HY
09:41:54 | 785.9 | 39 14.8105 | N| 142 18.5584 | E X5 T
09:42:39 | 786.4 | 39 14.8104 | N| 142 18.5632 | E I
09:43:24 | 787.3 | 39 14.8129 | N| 142 18.5707 | E T XFY T
09:44:24 | 786.4 | 39 14.8148 | N| 142 18.5746 | E YRV, o
09:45:13 | 786 | 39 14.8166 | N| 142 18.5773 | E vagg
09:45:59 | 787 | 39 14.8203 | N| 142 18.5817 |E| 1.5 31.0 | o5 YRAY, T
YRBY, R=XT A5
09:47:09 | 786.3 | 39 14.8229 | N| 142 18.5869 | E o
N A AN A
AN A ==y
09:48:02 | 786.8 | 39 14.8239 | N| 142 18.5888 | E
Fa
AN AN AN AV N
09:48:55 | 786.1 | 39 14.8259 | N| 142 18.5945 | E i
YrHY
09:49:40 | 786.6 | 39 14.8298 | N| 142 18.6011 | E| 1.0 35.0 | BT U Y RAD
Vaks B YRS
09:50:47 | 786.8 | 39 14.8346 | N| 142 18.6073 | E )
Y, 7=
09:51:41 | 786.9 | 39 14.8381 | N| 142 18.6138 | E AR T T  FT Y
R AT T
09:54:09 | 788.4 | 39 14.8411 | N| 142 18.6238 | E )
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09:54:51

754.4

39

14.8453

142

18.6293

B XY YAy
7. A=AV =

09:56:19

790.1

39

14.8479

142

18.6335

HIE
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Dive track HD#2004
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Dive Report HD#2005

Date: February 25, 2017

Site: Kamaishi Submarine Canyon, Depth: 517-547 m

Landing (Lat., Lon., Time, Depth): 39°14.8332°N, 142°14.2583’E, 08:26, 532m
Leaving (Lat., Lon., Time, Depth): 39°14.7728°N, 142°14.0540’E, 10:31, 517m
Pilot: Shigeru Kikuya Co-Pilot: Yudai Tayama

Observer: Yumiko Yara

Theme: Researches on marine ecosystem dynamics off Sanriku after Tohoku Tsunami

Purpose:
1. Mapping around marine debris in the Kamaishi Submarine Canyon using a mapping
camera system

2. Biological sampling using a suction sampler.

Payload Equipment:

1. Slurp gun

2. Seven bottles canister

3. Bottom observation camera

4. Large sample box (3 separation type)
5. MBARI core x3

Sampling Points and Markers:

] o Depth
Time Position Events

(m)

08:30 39°14.8394°N, 142°14.2363’E 529  Small clif observed

08:42 39°14.8248°N, 142°14.1955’E 544  Car bumper debris observed

09:45 39°14.8072°N, 142°14.1915’E 547  Large skilfish observed

10:14 39°14.7811°N, 142°14.1375’E 526  Suction sampling of ophiuroids,
Canister#1

10:39  39°14.7811°N, 142°14.1375’E 526  Suction sampling of ophiuroids,
Canister#2

Dive Summary

According to the past survey (dive HD#1582 NT13-21, HD#1673 NT14-11 and
HD#1819 KY15-08), we were observing the marine debris and organisms around a car
bumper in the Kamaishi Submarine Canyon at a depth of 547 m. In this dive HD#2005
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KS17-J04, two car bumpers were discovered at about the same location where a bumper was
observed during the past survey. Several of skilfish were found at rock shadow at some
distance from the bumper. More than 40 individuals of brittle stars were collected using a

suction sampler.

39.248

HO®2005 K517-)104

142.236 142.238

Fig. Change of a car bumper

Dive Log
Time Dep. Alt.  Head o
Pos. Lat Pos. Lon Description
(Local) (m) (m) (Deg)
7:46:25 - - VAR
7:50:53 - - 5K
08:05:15 | 85.5 |39 |-|14.8396 | N| 142 | - | 14.3584 | E T BR 4h
TITT NE AT
08:24:44 | 5289 | 39 | - | 14.8273 | N| 142 | - | 14.2536 | E ‘
Vv
08:25:20 | 527.2 | 39 | - | 14.8344 | N| 142 | - | 14.2569 | E AR
08:25:53 | 531.7 | 39 | - | 14.8337 | N| 142 | - | 14.2586 | E 7
HEKE D=532, /Ftb
08:26:11 | 531.7 | 39 | - | 14.8334 | N| 142 | - | 14.2578 | E ] )
b AT TF T A
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)

08:27:23 | 531.9 | 39 14.8342 142 14.2557 FFY

AIXTF X, TF
08:28:03 | 531.3 | 39 14.8341 142 14.2510 ] )

I AT NNE AT
08:28:44 | 530.9 | 39 14.8347 142 14.2484 [N
08:29:19 | 524 | 39 14.8371 142 14.2444 V= NAZ 4

BIGEE, RHEIV A
08:29:45 | 523.9 | 39 14.8374 142 14.2421 B i

ES o=
08:30:32 | 5233 | 39 14.8397 142 14.2359 ATy
08:31:06 | 522 | 39 14.8390 142 14.2343 AVX T v L
08:31:28 | 521.8 | 39 14.8377 142 14.2349 XFT T, ehT

¥FU, 7HE, ek
08:32:10 | 523.4 | 39 14.8411 142 14.2319 .

T.I=AH
08:32:48 | 5222 | 39 14.8428 142 14.2292 ZFH AVFX L TF ¥
08:32:57 | 5222 | 39 14.8428 142 14.2292 2Tz MDD

INE AT TEER
08:33:20 | 529.8 | 39 14.8438 142 14.2243 .

=
08:33:35 | 5303 | 39 14.8438 142 14.2232 UIVH S
08:34:24 | 529.9 | 39 14.8406 142 14.2191 . JEERNT X TFY
08:35:32 | 530.7 | 39 14.8376 142 14.2128 JESRiER(E)

T NEHATL Y
08:36:04 | 5322 | 39 14.8361 142 14.2102 .

=y

B b TV S
08:38:20 | 532.3 | 39 14.8274 142 14.1930 275.0 B )

Eeh7, VI
08:40:30 | 534 | 39 14.8273 142 14.1963 9.0 270.0 | VAKX T NE AT

PN R—THER BN
08:41:40 | 541.6 | 39 14.8244 142 14.1997 3.7 265.0 . )

JEENT UIUH

XTI NT AT
08:43:19 | 545.8 | 39 14.8247 142 14.1950 .

IIZH HVEP
08:44:03 | 543.1 | 39 14.8247 142 14.1909 6.0 265.0 | Z7EENT S5

H%ADII AT/ N
08:46:30 | 543.7 | 39 14.8246 142 14.1962 1.4 209.0 i

—D Iz
08:47:20 | 544.8 | 39 14.8274 142 14.1931 1.5 190.0 | /3278 — |3
08:48:30 | 545.2 | 39 14.8232 142 14.1922 BERIL TR

TERENT ENAA TR
08:48:53 | 544.8 | 39 14.8235 142 14.1934

W3
08:49:35 | 542.8 | 39 14.8255 142 14.1961 RUAT =,
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NS —FRNTAE D

08:50:37 | 546.6 | 39 14.8263 | N| 142 14.1930 | E 253.5
=545. 8, ik
S EL e N

08:52:10 | 547.1 | 39 14.8256 | N| 142 14.1957 | E =22 AHADEE
BEAIAE

09:05:22 | 546.8 | 39 14.8259 | N| 142 14.1930 | E w ke
A Pl

09:05:48 | 546.7 | 39 14.8251 | N| 142 14.1929 | E MFEEEL UL F
FUVAET

09:14:14 | 546.8 | 39 14.8251 | N| 142 14.1933 | E HWFERA S

09:15:47 | 547.2 | 39 14.8254 | N| 142 14.1935 | E %k

09:17:02 | 545.7 | 39 14.8256 | N| 142 14.1922 | E RS — L

09:18:21 | 545.7 | 39 14.8239 | N| 142 14.1907 | E VA A

09:19:17 | 545.7 | 39 14.8228 | N| 142 14.1904 | E 237.0 AT TN
5. FR1EVE

09:20:58 | 544.2 | 39 14.8214 | N| 142 14.1900 | E Ik

09:21:06 | 544.2 | 39 14.8209 | N| 142 14.1895 | E| 1.7 211.0 | =[RI8, AijdE

09:22:36 | 544.5 | 39 14.8215 | N| 142 14.1898 | E #%ite

09:23:33 | 544.8 | 39 14.8232 | N| 142 14.1910 | E 206.0 | Aifk

09:25:08 | 545.1 | 39 14.8221 | N| 142 14.1909 | E| 2.8 208.0 | 4tk

09:26:35 | 544.4 | 39 14.8235 | N| 142 14.1918 | E AiiE

09:28:25 | 543.7 | 39 14.8255 | N| 142 14.1907 | E| 3.0 1m FRE, Rl

09:30:00 | 542.9 | 39 14.8249 | N| 142 14.1899 | E A1

09:30:33 | 542.1 | 39 14.8232 [ N| 142 14.1886 | E T

09:31:46 | 543.1 | 39 14.8213 | N| 142 14.1899 | E 198.0 | 14

09:32:56 | 541.8 | 39 14.8248 | N| 142 14.1884 | E The

09:34:36 | 542.7 | 39 14.8236 | N| 142 14.1908 | E AT

09:35:23 | 544.2 | 39 14.8222 | N| 142 14.1917 | E k5

09:35:40 | 544.1 | 39 14.8242 | N| 142 14.1914 | E Ak

09:37:03 | 544.2 | 39 14.8238 | N| 142 14.1912 | E| 26 208.0 | ZEtE

09:37:53 | 543.1 | 39 14.8224 | N| 142 14.1903 | E P ORI, BT
T N — B
NS HREAE T M

09:38:55 | 544.9 | 39 14.8210 | N| 142 14.1900 | E
A5

09:39:30 | 545.7 | 39 14.8203 | N| 142 14.1907 22 206.0 | @22

09:41:02 | 546.6 | 39 14.8138 | N| 142 14.1897 FA P D 5 ~TA1739,

09:41:30 | 547.1 | 39 14.8150 | N| 142 14.1918 | E ﬂﬁk/ AT A
X F X H AD
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09:42:16 | 547.6 | 39 14.8109 | N| 142 14.1908 RO ~T 0%
vhT | BEOMICT
09:43:09 | 548.1 | 39 14.8078 | N| 142 14.1945 o
TIIRG R
BIE, 77 IR X8
09:44:42 | 5479 | 39 14.8063 | N| 142 14.1911 o )
BROXFU,
09:52:09 | 549.2 | 39 14.8059 | N| 142 14.1919 2.9 200.0 | BERK T, B LT3,
JBITITTIDH IR
09:54:26 | 543.9 | 39 14.8008 | N| 142 14.1931 VAKX TF X T
FEERNT RZE
TG X34 ~5]L
09:57:10 | 534.4 | 39 14.7962 | N| 142 14.1882
HOFED,
a—7 D XHREDNH
09:58:47 | 5289 | 39 14.7952 | N| 142 14.1801 260.0
b, F-<
AIX o F¥I7B, =F
10:01:34 | 524.5 | 39 14.7823 | N| 142 14.1464 Vo bhTF ROAH =,
JEENT | ATAH =
10:02:30 | 527.5 | 39 147818 | N| 142 14.1427 AV TF Y
10:03:16 | 526.6 | 39 14.7803 | N| 142 14.1399 HIETD
10:05:14 | 527 | 39 14.7793 | N| 142 14.1389 %L, mE»rzD
BIE, AF5—T T 1
10:06:35 | 527.1 | 39 14.7807 | N| 142 14.1369 FeXy=A¥ JFEEh
AN
2 Xy =AFJEEL
10:13:48 | 527.8 | 39 147817 | N| 142 14.1382 . ) .
FHh T Y
XY= RAF—3 FKITT
B, WiAEMBBE., PEIZM
10:21:31 | 5279 | 39 147821 | N| 142 14.1385 267.0 B )
Mo TLAE, X —U7TA4
IX LTI
10:23:54 | 525.7 | 39 14.7852 | N| 142 14.1279 BEES T E10:40
10:24:44 | 525.3 | 39 14.7843 | N| 142 14.1239 1.9 268.0 | #EIEKIZZEERT S0
INEHATY  FF,
10:25:38 | 524.7 | 39 14.7838 | N| 142 14.1195 )
AIXLF v H
A2 T x
10:26:12 | 523.1 | 39 14.7831 | N| 142 14.1165 ,
10:26:57 | 520.1 | 39 147816 | N| 142 14.1042 9.0 270.0 | =3,
10:27:31 | 514 | 39 14,7785 | N| 142 14.0836 INE AT
10:30:03 | 518.6 | 39 14,7738 | N| 142 14.0589 XF
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TlaEHAZ I
M2 E5LTR>TND

10:31:19 | 518.3 | 39 14.7713 142 14.0522 . -

RREG, BRABER T

ZDO

TrHIEH AT 5L TR
11:17:47 | 392 | 39 14.7854 142 14.0319 .

STAREET E&-
11:18:37 | 38.5 | 39 14.7854 142 14.0412 "R
11:21:28 | 17.9 | 39 14.7842 142 14.0373 K E E

IO, FETE A
11:24:12 _

FRPNTUWNA,

B —27 VK C— S
11:30:06 1k, AT TL— 5T

5o

ROV, I AZHIL AL
11:30:26

o
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Dive track HD#2005
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5. Shipboard data (Bathymetry, SBP data)

Takafumi Kasaya

We carried out the acoustic survey off Fukushima prefecture where large earthquake
occurred with Tsunami event on Nov. 22 th, 2016 as before a pre-survey of the HPD dive.
Bathymetric data are obtained by the multibeam echo-sounder SEBAT7125SV2 system with
an array of transducers and hydrophones installed along and across keel of the R/V
Shinseimaru. The system can transmit 200 — 400 kHz sonar pulse at 1° x 2° resolution at 200
kHz for fore/aft direction, and records the travel time and amplitude of the returning echoes.
The swath range is changeable between 45 — 165°, and we fixed the range 150° during this
cruise. Sound velocity profiles were obtained from ship-launched XBT measurements for a
sound velocity correction. The SBP data are observed by TOPAS PS 18 system with
parametric type. Figure x.1 shows the survey are and lines of bathymetry and sub-bottom
profiling. On our survey on this cruise, these data were obtained at a speed of about 6 knot.

We could obtain enough quality data around the HPD dive area.

14115 141°20 14125 141°30 141°35 141°40 141745 141°50
k
— 8 o
-400 -300 200  (m)
Fig. x.1 Survey area of bathymetric and SBP lines on KS-17-J04 cruise. Background

bathymetric data was obtained just after the Off Fukushima earthquake.
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Appendix
L. Sample List
I-I. Macro organisms

Dive No. Number Latitude Longitude Depth Date Collected
(Station | o, 1e Name (English) /. ) of | sampling | - . Sample )
On board ID No.ﬂrﬁ:\;&rs Scientific Name Japanese Name Identified by lm:l;gdu Method Fixation ccn‘;ct Peéon Locality Deg. Min. N/s| Deg. Min, EA (m] voyy |mm| oo [hh:mm:ss
Name) (A it
No- | bip (4> -
e 3 SRS AN B (A HRY%IC
;g%g%? % ﬁf::? g%ﬁgﬁ%%ﬁ?: BAEv TLE. aghs | DR (WG REFE | EEZ | REZE | RERLLOT| RRMEDISRE  my o) BEGOER | RIKE REAH
. > <>
<HH>

1 AT1-11-1 AT1-11 Lysianassoidea Hiroyuki Yokooka many| D ASEEFE  |70%EtOH |70%EtOH [Shinji Tsuchida

2 |AT2-09-1 AT2-09 Lysianassoidea Hiroyuki Yokooka many| D ASEEFE  |70%EtOH |70%EtOH [Shinji Tsuchida

3 |AT2-09-2 |AT2-09 Buccinum niponense EXAVSARTH Hiroyuki Yokooka 1|hASEEFE | 70%EtOH [70%EtOH |Shinji Tsuchida

4 [MT1-01-1 [MT1-01 Lysianassoidea Hiroyuki Yokooka many| D ASEEFE  |70%EtOH |70%EtOH [Shinji Tsuchida

5 |BC1-31-1 BC1-31 Lysianassoidea Hiroyuki Yokooka many| D ASEEFE  |70%EtOH |70%EtOH [Shinji Tsuchida

6 |ATI-12-1 AT1-12 Simenchelys parasitica avdo7rd Momoco Koiso 6(hASEEFE |Frozen Frozen Shinji Tsuchida

7 |AT2-10-1 AT2-10 Simenchelys parasitica avdo7rd Momoco Koiso 2|hASEEFE  |Frozen Frozen Shinji Tsuchida

8 [MT1-02-1 |[MT1-02 Simenchelys parasitica avdo7rd Momoco Koiso 3|hASEEFE |Frozen Frozen Shinji Tsuchida

9 [MT1-02-2 [MT1-02 Lysianassoidea Hiroyuki Yokooka 1|hA58EFE  [70%EtOH |70%EtOH [Shinji Tsuchida

10 [MT1-03-01 [MT1-03 Ophiura sarsii FROVINIEERT Hiroyuki Yokooka 1|hA58EFE  [70%EtOH |70%EtOH [Shinji Tsuchida

11 [MT1-03-02 [MT1-03 Ophiura leptctenia RIS I NGEENT Hiroyuki Yokooka 1|hA58EFE  [70%EtOH |70%EtOH |Shinji Tsuchida

12 [MT1-03-03 [MT1-03 aTTh4H Hiroyuki Yokooka 1[h#58E% [709%EtOH |709%EtOH [Shinji Tsuchida

13 [MT1-03-04 [MT1-03 Brachiopoda bkl Hiroyuki Yokooka 1|hA58EFE [70%EtOH |70%EtOH [Shinji Tsuchida

14 [MT1-03-05 [MT1-03 [=N=L:3"] Hiroyuki Yokooka +HASEEFE [70%EtOH |70%EtOH [Shinji Tsuchida

15 [MT1-03-06 [MT1-03 HYPYThA4E Hiroyuki Yokooka 2|hASEEFE |70%EtOH [70%EtOH |Shinji Tsuchida

16 [MT1-03-07 [MT1-03 Lysianassoidea Hiroyuki Yokooka |many HASEEFE [70%EtOH |70%EtOH [Shinji Tsuchida

17 |MT1-03-08 [MT1-03 YRR Hiroyuki Yokooka 3|hASEEFE |70%EtOH [70%EtOH |Shinji Tsuchida

18 [MT1-03-09 [MT1-03 Th4# Hiroyuki Yokooka 3|hASEEFE |70%EtOH [70%EtOH |Shinji Tsuchida

19 [MT1-03-10 [MT1-03 AVFUFvIE Hiroyuki Yokooka 1|hA58EF  [70%EtOH |70%EtOH |Shinji Tsuchida

20 |MT1-03-11 [MT1-03 AOIEHER Hiroyuki Yokooka 1|hA58EFE  [70%EtOH |70%EtOH [Shinji Tsuchida

21 |MT1-03-12 [MT1-03 B+ A4RE Hiroyuki Yokooka 1|hA58EFE  [70%EtOH |70%EtOH [Shinji Tsuchida

22 |MT1-03-13 |MT1-03 SR EPY Hiroyuki Yokooka 1[h#58E5 [709%EtOH |709%EtOH [Shinji Tsuchida

23 |MT1-03-14 [MT1-03 TYRS Hiroyuki Yokooka 1|hA58EFE  [70%EtOH |70%EtOH [Shinji Tsuchida

1 1999-1 HPD#1999 B Takahashi Yoshimi [many Slurp gun 70%Etoh 70%Etoh Shinji Tsuchida |Off Fukushima 37 18.0046 N 141 234827 E 1479 2017 2 13 10:53:23
2 [1999-2 HPD#1999  |Polychaeta 2EM Takahashi Yoshimi 1|Slurp gun 70%Etoh 70%Etoh Shinji Tsuchida |Off Fukushima 37 18.0106 N 141 23.4885 E 144.2 2017 2 13 12:03:30
3 [1999-3 HPD#1999 |Galateid crab avAIE Takahashi Yoshimi 4|Slurp gun 70%Etoh 70%Etoh Shinji Tsuchida |Off Fukushima 37 18.0106 N 141 23.4885 E 144.2 2017 2 13 12:03:30
4 [1999-4 HPD#1999 |Mysidae TR Takahashi Yoshimi 3|Slurp gun 70%Etoh 70%Etoh Shinji Tsuchida |Off Fukushima 37 18.0106 N 141 23.4885 E 144.2 2017 2 13 12:03:30
5 1999-5 HPD#1999 |Gammaridea A2IFER Takahashi Yoshimi 1|Slurp gun 70%Etoh 70%Etoh Shinji Tsuchida |Off Fukushima 37 18.0106 N 141 23.4885 E 144.2 2017 2 13 12:03:30
6 1999-6 HPD#1999 |Cumacea 9—<8 Takahashi Yoshimi 2|Slurp gun 70%Etoh 70%Etoh Shinji Tsuchida |Off Fukushima 37 18.0106 N 141 23.4885 E 144.2 2017 2 13 12:03:30
7 1999-7 HPD#1999 |Cumacea 9—<8 Takahashi Yoshimi 2|Slurp gun 70%Etoh 70%Etoh Shinji Tsuchida |Off Fukushima 37 180719 N 141 244198 E 147.9 2017 2 13 16:15:19
8 1999-8 HPD#1999  |Polychaeta 2EM Takahashi Yoshimi 2|Slurp gun 70%Etoh 70%Etoh Shinji Tsuchida |Off Fukushima 37 180719 N 141 244198 E 147.9 2017 2 13 16:15:19
9 1999-9 HPD#1999 |Gammaridea IOIEHEH Takahashi Yoshimi 2|Slurp gun 70%Etoh 70%Etoh Shinji Tsuchida |Off Fukushima 37 180719 N 141 244198 E 147.9 2017 2 13 16:15:19
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10 [1999-10  [HPD#1999  [Mysidae et Takahashi Yoshimi 1[Slurp gun  [70%Etoh  |70%Etoh  [Shinji Tsuchida |Off Fukushima
11 [1999-11  [HPD#1999 [Munnidae LUTE Takahashi Yoshimi 2|Slurp gun  |70%toh  [70%Etoh  |Shinji Tsuchida |Off Fukushima
12 |1999-12  |HPD#1999 |Asteroidea T Takahashi Yoshimi 1[Slurp gun  [70%Etoh  |70%Etoh  [Shinji Tsuchida |Off Fukushima
13 |1999-13  |HPD#1999 B#% Takahashi Yoshimi |many |Slurp gun  |70%toh  |70%Etoh |Shinji Tsuchida |Off Fukushima
14 |1999-14  |HPD#1999 B#% Takahashi Yoshimi |many |Slurp gun  |70%toh  |70%Etoh |Shinji Tsuchida |Off Fukushima
15 |1999-15  |HPD#1999 [Bivalvia —®%EM Takahashi Yoshimi 1[Slurp gun  [70%Etoh  |70%Etoh  [Shinji Tsuchida |Off Fukushima
1 |2000-1 HPD#2000  [Naticidae AeH AR Takahashi Yoshimi 1|Manupulator | 70%toH | 70%Etoh | Shinji Tsuchida |Off Fukushima
2 |2000-2 HPD#2000 H=$ Takahashi Yoshimi 70%toH  |70%toh  [Shinji Tsuchida |Off Fukushima
3 [2000-3 HPD#2000  |Gammaridea 3aIEER Takahashi Yoshimi 1|Manupulator [70%EtoH  |70%Etoh  [Shinji Tsuchida |Off Fukushima
4 |2000-4 HPD#2000  [Echinoidea “=18 Takahashi Yoshimi 1[Manupulator [70%EtoH  |70%Etoh  [Shinji Tsuchida |Off Fukushima
5 [2000-5 HPD#2000  [Polychaeta 22 Takahashi Yoshimi 6|Manupulator | 70%toH  |70%Etoh |Shinji Tsuchida |Off Fukushima
6 [2000-6 HPD#2000  [Polynoidae ISRV Takahashi Yoshimi 1[Manupulator [70%EtoH  |70%Etoh  [Shinji Tsuchida |Off Fukushima
7 |2000-7 HPD#2000 22 Takahashi Yoshimi 4 70%toH  |70%toh  [Shinji Tsuchida |Off Fukushima
8 [2000-8 HPD#2000  [Galateid crab avAYTE Takahashi Yoshimi 1[Manupulator [70%EtoH  |70%Etoh  [Shinji Tsuchida |Off Fukushima
9 |2000-9 HPD#2000  [Gastropoda ¥t ] Takahashi Yoshimi 1[Manupulator [70%EtoH  |70%Etoh  [Shinji Tsuchida |Off Fukushima
10 |2000-10  |HPD#2000 |Gammaridea S0IEER Takahashi Yoshimi 1[Slurp gun  [70%EtoH  |70%Etoh  [Shinji Tsuchida |Off Fukushima
11 |2000-11  |HPD#2000 |Bivalvia —HEH Takahashi Yoshimi 1[Slurp gun  [70%EtoH  |70%Etoh  [Shinji Tsuchida |Off Fukushima
12 |2000-12  |HPD#2000 |Cirratulidae SXEXTHAR Takahashi Yoshimi 2|Slurp gun  |70%toH  |70%Etoh  |Shinji Tsuchida |Off Fukushima
13 |2000-13  |HPD#2000 |Polynoidae PSRV -] Takahashi Yoshimi 2|Slurp gun  |70%toH  |70%Etoh  |Shinji Tsuchida |Off Fukushima
14 |2000-14  |HPD#2000 |Gammaridea I0IEER Takahashi Yoshimi |many |Slurp gun  |70%toH  |70%Etoh |Shinji Tsuchida |Off Fukushima
15 |2000-15  |HPD#2000 |Bivalvia ZHRABRATH(H?) Takahashi Yoshimi 1[Slurp gun  [70%EtoH  |70%Etoh  [Shinji Tsuchida |Off Fukushima
16 |2000-16  |HPD#2000 |Gastropoda MR Takahashi Yoshimi 1[Slurp gun  [70%EtoH  |70%Etoh  [Shinji Tsuchida |Off Fukushima
17 |2000-18  |HPD#2000 |Ophiuroidea SEEFTHE Takahashi Yoshimi 12|Slurp gun  |Live Shinji Tsuchida |Off Fukushima
18 |2000-19  |HPD#2000 |Ophiacanthidae NP HYEERTH Hiroyuki Yokooka [many  [Slurp gun  [70%EtoH |70%Etoh [Shinji Tsuchida |Off Fukushima
19 [2000-20  [HPD#2000 |Gammaridea JOIEER Takahashi Yoshimi 49[Slurp gun ~ [Frozen Shinji Tsuchida |Off Fukushima
1 |2001-1 HPD#2001  |Gammaridea 3aIEER Takahashi Yoshimi 4[Slurp gun  [70%EtOH  |70%Etoh  [Shinji Tsuchida |Off Minamisanriku oyou
2 |2001-2 HPD#2001  |Gammaridea 3aIEER Takahashi Yoshimi 1|Slurp gun  |70%EtOH |70%Etoh  |Shinji Tsuchida [Off Minamisanriku cyou
3 |2001-3 HPD#2001  [Cumacea 4—<8 Takahashi Yoshimi |many |Slurp gun  |70%EtOH |70%Etoh  |Shinji Tsuchida |Off Minamisanriku cyou
4 |2001-4 HPD#2001  [Ostracoda A= Takahashi Yoshimi 1[Slurp gun  [70%EtOH |70%Etoh  [Shinji Tsuchida |Off Minamisanriku cyou
5 [2001-5 HPD#2001  [Polychaeta E2] Takahashi Yoshimi 3|Slurp gun  |70%EtOH |70%Etoh  |Shinji Tsuchida |Off Minamisanriku cyou
6 [2001-6 HPD#2001  [Bivalvia =t Takahashi Yoshimi 1[Slurp gun  [70%EtOH |70%Etoh  [Shinji Tsuchida |Off Minamisanriku cyou
7 |2001-7 HPD#2001  [Gastropoda R Takahashi Yoshimi 1[Slurp gun  [70%EtOH |70%Etoh  [Shinji Tsuchida |Off Minamisanriku cyou
8 |2001-8 HPD#2001  [Ophiuroidea SEENTHE Takahashi Yoshimi [many  |Slurp gun  |Live Shinji Tsuchida |Off Minamisanriku cyou
9 |2001-9 HPD#2001  [Ophiuroidea SEEMTHE Takahashi Yoshimi 4|Slurp gun  |70%EtOH |70%Etoh  |Shinji Tsuchida |Off Minamisanriku cyou
10 |2001-10  |HPD#2001 |Asteroidea T Takahashi Yoshimi 1[Slurp gun  [70%EtOH |70%Etoh  [Shinji Tsuchida |Off Minamisanriku cyou
11 |2001-11  |HPD#2001 |Ophura sarsii FBHLINGEERT Hiroyuki Yokooka  [many  [Slurp gun  [70%EtOH |70%Etoh [Shinji Tsuchida |Off Minamisanriku cyou
1 |2002-1 HPD#2002 ~ [Polychaeta 2E8 Takahashi Yoshimi 6|Slurp gun  [70%EtoH  [70%EtoH  |Shinji Tsuchida |Off Minamisanrikucyou
2 |2002-2 HPD#2002 [Cumacea 4—<8 Takahashi Yoshimi 3|Slurp gun  [70%EtoH  [70%EtoH  |Shinji Tsuchida |Off Minamisanrikucyou
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3 |2002-3 HPD#2002  [Echinoidea “=18 Takahashi Yoshimi 2|Slurp gun  |70%toH  [70%EtoH |Shinji Tsuchida |Off Minamisanrikucyou
4 |2002-4 HPD#2002  [Pectinariidae YIAHT LR Takahashi Yoshimi 4|Slurp gun  |70%toH  [70%EtoH  |Shinji Tsuchida |Off Minamisanrikucyou
5 [2002-5 HPD#2002  [Gastropoda R Takahashi Yoshimi 2|Slurp gun  |70%toH  [70%EtoH  |Shinji Tsuchida |Off Minamisanrikucyou
6 [2002-6 HPD#2002  [Gastropoda 248 Takahashi Yoshimi 2|Slurp gun  |70%toH  [70%EtoH  |Shinji Tsuchida |Off Minamisanrikucyou
7 |2002-7 HPD#2002  [Opheliidac AIzYTINAH Takahashi Yoshimi 2|Slurp gun  |70%toH  [70%EtoH  |Shinji Tsuchida |Off Minamisanrikucyou
8 |2002-8 HPD#2002  [Polynoidae IRV Takahashi Yoshimi 3|Slurp gun  |70%toH  [70%EtoH |Shinji Tsuchida |Off Minamisanrikucyou
9 |2002-9 HPD#2002  |Gammaridea 3aIEER Takahashi Yoshimi |many |Slurp gun  |70%toH  [70%EtoH |Shinji Tsuchida |Off Minamisanrikucyou
10 |2002-10  |HPD#2002 |Calanoida HFRRE Takahashi Yoshimi 7|Slurp gun  |70%toH  [70%EtoH  |Shinji Tsuchida |Off Minamisanrikucyou
11 |2002-11  |HPD#2002 |Mysidae 73R Takahashi Yoshimi 3|Slurp gun  |70%toH  [70%EtoH |Shinji Tsuchida |Off Minamisanrikucyou
12 |2002-12  |HPD#2002 |Bivalvia —®%EM Takahashi Yoshimi 15|Slurp gun  |70%EtoH  [70%EtoH | Shinji Tsuchida |Off Minamisanrikucyou
13 |2002-13  |HPD#2002 |Dentaliida VA48 Takahashi Yoshimi |many |Slurp gun  |70%toH [70%EtoH |Shinji Tsuchida |Off Minamisanrikucyou
14 |2002-14  |HPD#2002 |Pycnogonida PECE] Takahashi Yoshimi 1[Slurp gun [ 70%EtoH  |70%EtoH  [Shinji Tsuchida |Off Minamisanrikucyou
15 |2002-15  |HPD#2002 YL Takahashi Yoshimi 1[Slurp gun [ 70%EtoH  |70%EtoH  [Shinji Tsuchida |Off Minamisanrikucyou
16 |2002-16  |HPD#2002 |Gastropoda 2aE Takahashi Yoshimi 1[Slurp gun [ 70%EtoH  |70%EtoH  [Shinji Tsuchida |Off Minamisanrikucyou
17 |2002-17  |HPD#2002 |Ophiuroidea JEERTHE Takahashi Yoshimi |many ~ [Slurp gun [live Shinji Tsuchida |Off Minamisanrikucyou
1 |2004-1 HPD#2004 INRUHEERT Hiroyuki Yokooka  |many [Slurp gun  |Live Shinji Tsuchida
2 |2004-2 HPD#2004 THRUN—UR Hiroyuki Yokooka 1 /I\Z:’/’ 70%tOH  |70%toh  [Shinji Tsuchida
3 |2004-3 HPD#2004 THRUN—UFE Hiroyuki Yokooka 1 /1\7_7/’ 70%OH  |70%Etoh  [Shinji Tsuchida
4 |2004-4 HPD#2004 JvIY8 Hiroyuki Yokooka 1[Slurp gun  [70%EtOH  |70%Etoh  [Shinji Tsuchida
5 [2004-5 HPD#2004 EFO®RE Hiroyuki Yokooka pgun  |70%EtOH |70%Etoh [Shinji Tsuchida
6 [2004-6 HPD#2004 JNSHAR Hiroyuki Yokooka 3|Slurp gun  |70%EtOH [70%Etoh  |Shinji Tsuchida
7 |2004-7 HPD#2004 V5418 Hiroyuki Yokooka |many  [Slurp gun  [70%EtOH |70%Etoh [Shinji Tsuchida
8 |2004-8 HPD#2004 VEH AR Hiroyuki Yokooka 4|Slurp gun  |70%EtOH  [70%Etoh  |Shinji Tsuchida
9 |2004-9 HPD#2004 =AHAH Hiroyuki Yokooka Slurp gun  [70%EtOH  |70%Etoh  [Shinji Tsuchida
10 [2004-10  [HPD#2004 —HEH Hiroyuki Yokooka 4|Slurp gun  |70%EtOH  [70%Etoh  |Shinji Tsuchida
11 [2004-11  [HPD#2004 LyFH Hiroyuki Yokooka 4|Slurp gun  |70%EtOH  [70%Etoh  |Shinji Tsuchida
12 [2004-12  [HPD#2004 H9—<8 Hiroyuki Yokooka 2|Slurp gun  |70%tOH [70%Etoh  |Shinji Tsuchida
13 |2004-13  |HPD#2004 H47VB Hiroyuki Yokooka 5|Slurp gun  |70%tOH [70%Etoh  |Shinji Tsuchida
14 |2004-14  |HPD#2004 A7YITER Hiroyuki Yokooka 2|Slurp gun  |70%tOH [70%Etoh  |Shinji Tsuchida
15 |2004-15  |HPD#2004 EREA:1=0] Hiroyuki Yokooka 1[Slurp gun  [70%EtOH |70%Etoh  [Shinji Tsuchida
16 |2004-16  |HPD#2004 JaIEEB2 Hiroyuki Yokooka 4|Slurp gun  |70%EtOH |70%Etoh  |Shinji Tsuchida
17 |2004-17  |HPD#2004 JaIEEES Hiroyuki Yokooka  |many  [Slurp gun  [70%EtOH |70%Etoh [Shinji Tsuchida
18 |2004-18  |HPD#2004 SE@(QITHIHY) Hiroyuki Yokooka 3|Slurp gun  |70%EtOH [70%Etoh  |Shinji Tsuchida
19 |2004-19  |HPD#2004 SEM(/UI(YAF) Hiroyuki Yokooka 2|Slurp gun  |70%EtOH [70%Etoh  |Shinji Tsuchida
20 |2004-20  |HPD#2004 AVANTHAF? Hiroyuki Yokooka 7|Slurp gun  |70%tOH  |70%Etoh  |Shinji Tsuchida
21 |2004-21  |HPD#2004 Sha Hiroyuki Yokooka 2|Slurp gun  |70%EtOH  [70%Etoh  |Shinji Tsuchida
22 |2004-22  |HPD#2004 TEHIY Hiroyuki Yokooka 1[Slurp gun  [70%EtOH |70%Etoh  [Shinji Tsuchida
23 |2004-23  |HPD#2004 SXEFTH 1 (Protocirrineris?) |Hiroyuki Yokooka 1[Slurp gun  [70%EtOH |70%Etoh  [Shinji Tsuchida
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24 [2004-24  [HPD#2004 2REFTH1/F (Dodecaceria?) [Hiroyuki Yokooka 3|Slurp gun  [70%EtOH  [70%Etoh  |Shinji Tsuchida
25 [2004-25  [HPD#2004 =h4FOUH Hiroyuki Yokooka 1[Slurp gun  |70%EtOH  |70%Etoh  |Shinji Tsuchida
26 [2004-26  [HPD#2004 EATSTHAH Hiroyuki Yokooka 4[Slurp gun  |70%EtOH |70%Etoh  |Shinji Tsuchida
27 [2004-27  [HPD#2004 PV ES Y EE] Hiroyuki Yokooka 1|Slurp gun  [70%EtOH |70%Etoh  [Shinji Tsuchida
28 [2004-28  [HPD#2004 REAE Hiroyuki Yokooka 1|Slurp gun  [70%EtOH |70%Etoh  [Shinji Tsuchida
29 [2004-29  [HPD#2004 Euzonus sp. Hiroyuki Yokooka 1|Slurp gun  [70%EtOH |70%Etoh  [Shinji Tsuchida
30 |2004-30  |HPD#2004 F2a@? Hiroyuki Yokooka 1|Slurp gun  [70%EtOH |70%Etoh  [Shinji Tsuchida
1 [2005-1 HPD#2005 |Ophiura sarsii *89V ) INIEERT Hiroyuki Yokooka 45|Slurp gun ~ [Live Shinji Tsuchida
2 |2005-2 HPD#2005 | Ophiura leptoctenia ROV I NIEERT Hiroyuki Yokooka  [many Live Shinji Tsuchida
3 [2005-3 HPD#2005  |Ophiolimna bairdi FHNFFHOEERT Hiroyuki Yokooka 5[Slurp gun  |70%EtoH  |70%EtoH  |Shinji Tsuchida
4 |2005-4 HPD#2005  |Mysidae TR Hiroyuki Yokooka 2[Slurp gun  |70%EtoH  |70%EtoH  |Shinji Tsuchida
5 [2005-5 HPD#2005  [Anoura YEAYER Hiroyuki Yokooka 1|Slurp gun  [70%EtoH  |70%EtoH  [Shinji Tsuchida
6 [2005-6 HPD#2005 VA= ] Hiroyuki Yokooka 1|Slurp gun  [70%EtoH  |70%EtoH  [Shinji Tsuchida
7 |2005-7 HPD#2005 | Ophiura leptoctenia ROV I NGEERT Hiroyuki Yokooka 10[Slurp gun ~ |70%EtoH  [70%EtoH  [Shinji Tsuchida
8 [2005-8 HPD#2005 1h Hiroyuki Yokooka 1|Slurp gun  [70%EtoH  |70%EtoH  [Shinji Tsuchida
9 |2005-9 HPD#2005 HAT VI Hiroyuki Yokooka ~[many |Slurp gun  |70%EtoH  [70%EtoH  [Shinji Tsuchida
10 |2005-10  [HPD#2005 [Cumacea 4—<H Hiroyuki Yokooka 10[Slurp gun ~ |70%EtoH  [70%EtoH  [Shinji Tsuchida
11 [2005-11  [HPD#2005 XLVER Hiroyuki Yokooka 3[Slurp gun  |70%EtoH  |70%EtoH  |Shinji Tsuchida
12 [2005-12  [HPD#2005 HMLYE Hiroyuki Yokooka 1|Slurp gun  [70%EtoH  |70%EtoH  [Shinji Tsuchida
13 |2005-13  |HPD#2005 PATVKR Hiroyuki Yokooka 2|Slurp gun  |70%EtoH  |70%EtoH  |Shinji Tsuchida
14 [2005-14  [HPD#2005 PEVE Hiroyuki Yokooka 1|Slurp gun  [70%EtoH  |70%EtoH  [Shinji Tsuchida
15 |2005-15  |HPD#2005 e VITER Hiroyuki Yokooka 1|Slurp gun  [70%EtoH  |70%EtoH  [Shinji Tsuchida
16 [2005-16  [HPD#2005 [Amhipoda B Hiroyuki Yokooka 2|Slurp gun  [70%EtoH  [70%EtoH  |Shinji Tsuchida
17 |2005-17  |HPD#2005 [Ophiuroidea SECRTH Hiroyuki Yokooka 2|Slurp gun  |70%EtoH  |70%EtoH  |Shinji Tsuchida
18 |2005-18 HPD#2005 vafRIThAE Hiroyuki Yokooka 1|Slurp gun  |70%EtoH  [70%EtoH  [Shinji Tsuchida
19 [2005-19  |HPD#2005 |Solenogastres BEEE Hiroyuki Yokooka 1|Slurp gun  [70%EtoH  |70%EtoH  [Shinji Tsuchida
20 |2005-20  |HPD#2005 |Gastropoda R Hiroyuki Yokooka 2|Slurp gun  |70%EtoH  |70%EtoH  |Shinji Tsuchida
21 [2005-21  [HPD#2005 [Bivalvia et Hiroyuki Yokooka 2|Slurp gun  [70%EtoH  [70%EtoH  |Shinji Tsuchida
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I-II. Sediments

Date Dive Sampling Point Depth (m) Time  Slice Preservation
20172.23  HPD#2004 39°14.7350'N 142°18.3981'E 782 9:09  0-3cm/0.5cm, 3-5cm/lem, 5—-15cm/Scm 10% Formaline
39°14.7350'N 142°18.3981'E 782 9:12  0-3cm/0.5cm, 3—-5cm/lcm, 5-15¢cm/5cm 10% Formaline
39°14.7350'N 142°18.3981'E 782 9:15  0-3cm/0.5¢cm, 3—-5cm/lcm, 5—-15¢cm/5cm 10% Formaline
39°14.8466'N 142°18.6321'E 789 10:09  0-3cm/0.5cm, 3—5cm/lcm, 5-15¢cm/5cm 10% Formaline
39°14.8466'N 142°18.6321'E 789 10:12  0-3cm/0.5cm, 3—5cm/lcm, 5—15¢cm/5cm 10% Formaline
39°14.8466'N 142°18.6321'E 789 10:15  0-3cm/0.5cm, 3—5cm/lcm, 5—15¢cm/5cm 10% Formaline
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