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Cruise Summary in English
1. Cruise Information
o Cruise ID : KY'15-08

e Name of vessel : RV Kaiyo & Hyper-Dolphin

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

e Representative of the Science Party : Shinji Tsuchida [JAMSTEC]

o Title of proposal: Researches on marine ecosystem dynamics off Sanriku

e Cruise period : May 2™ — 20, 2015

ePorts of departure / call / arrival : JAMSTEC / off Kamaishi Bay/ JAMSTEC
® Research area : off Sanriku

o Research map 40°00' N
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2. Overview of the Observation
e Topographic survey

During the cruise, two lines off Iwate, three lines off Miyagi and a line off Fukushima were
topographically surveyed by SEABEAM 2112.
eQuantitative observation of benthic animals using by the stereo camera system

The quantitative biomass of benthic animals on the sea floor was observed by the stereo camera system
loaded on the Hyper-Dolphin. Bumper debris, snow crabs with pinger for size calibration, the bacterial mat
site, liponematid anemone, ophiuroids, etc, were intensively observed.
eBchavior and distribution patterns of commercial species recorded by the bio-tracking system

Eight bio-tracking base station were deployed off Otsuchi, 700m depth along with the deep-sea canyon.
We attached the pingers to seventeen snow crabs and four Kichiji fish, and released inside the station area.
In this area, we also shooted pingers with hook to Kichiji fish and succeeded to attach pingers to nine fish
at the deep-sea bottom. The base stations will be recovered in March 2016 by Hyper-Dolphin.
o Off shore environmental dynamics measured by the long term monitoring system

Long term monitoring system deployed off Otsuchi in June 2014 was recovered and obtained data sets.
After the maintenance, it was deployed again to the same site.
eQuantitative analysis of ophiuroids distribution on the deep-sea bottom

Quantitative amount of ophiuroids was recorded by the stereo camera system. Also, ophiuroids samples
were quantitatively collected by the Ekman-birge grabber for comparing the amounts data by the still
images.
e Diversity of meio-fauna

Total number of sixty-one sediment samples were collected by the MBARI corers for understanding the
diversity of meio-fauna.
e Succession of the bacterial mat on the deep-sea valley off Kamaishi

Huge range of bacterial mat found at the Kamaishi Canyon in July 2014 was surveyed by observing its

range and measuring by Redox and DO sensors for clarifying the process of succession.

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



3. Shipboard log
Date

Local Time (UTC+9h), Note
Position/Weather/Wind/Sea condition at 12:00

02 May 2015

11:00-11:30 Carried out shipboard education & training for scientists.
11:30-12:00 Carried out HPD team briefing. 35-19.2N, 139-39.0E.

13:00 Let go all shore lines & left YOKOSUKA for research area A, off Iwate.
14:00-15:00 Scientists meeting.

16:40-17:00 Carried out KONPIRA pray.

03-May-15
08:30-09:00 Scientists meeting.
09:45 Arrived at area A. 37-35.1N, 141-34.1E, Released XBT, 37-29.0103N, 141-47.1080E.
10:30-11:20 Carried out MBES mapping survey.
11:20 Com'ced proceeded to next XBT point.
13:55 Arrived at off Sendai Bay (XBT point).
Released XBT. 37-51.9718N, 141-52.6326E.
14:40-15:40 Carried out MBES mapping survey.
15:40 Proceeded to dive point, Area A.
18:30-19:30 Scientists meeting.
Fine but cloudy, SSE-4(Moderate breeze), 2(sea smooth), 1(Low swell sea), Visibly: 4

04-May-15

03:00 Arrived at research area A, off Iwate, Kamaishi.

06:00 Released XBT. 39-14.0015N, 142-23.6227E, 39-13.9N, 142-21.6E.
08:25 Hoisted up HPD.

08:29 Launched HPD.

08:43 HPD dove & started her operation (#1811).

09:15 HPD landed on the sea bottom, Depth=918m.

15:29 HPD left the sea bottom, Depth=846m.

15:56 HPD floated.

16:05 Hoisted up HPD.

16:11 Recovered HPD & finished her operation.

16:30 Proceeded to Kamaishi.

18:30 Arrived at Kamaishi.

19:00-19:30 Scientists meeting.

Fog, South-5(Fresh breeze), 3(sea slight), 1(Low swell sea), Visibly:0.1.
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05-May-15

03:30 Proceeded to dive point off Kamaishi.

05:30 Arrived at dive point, 39-18.5N, 142-18.6E.
08:13 Hoisted up HPD.

08:17 Launched HPD.

08:30 HPD dove & started her operation (#1812).
08:58 HPD landed on the sea bottom, Depth=800m.
15:43 HPD left the sea bottom. Depth=670m.

16:04 HPD floated.

16:12 Hoisted up HPD.

16:17 Recovered HPD & finished her operation.
16:53-18:35 Carried out MBES mapping survey.
19:00-19:30 Scientist meeting.

20:00 Arrived at next dive point.

Cloudy, SW-5(Fresh breeze), 3(Sea slight), 1(Low swell sea), Visibly: 7

06-May-15

05:55 Released XBT. 39-09.7686N, 142-18.6515E, off Kamaishi.
08:13 Hoisted up HPD.39-10.3N, 142-17.1E.

08:17 Launched HPD.

08:28 HPD dove & started her operation (#1813).

09:03 HPD landed on the sea bottom. Depth=800m.

15:38 HPD left the sea bottom. Depth=724m.

16:02 HPD floated.

16:16 Recovered HPD & finished her operation.

19:00-19:30 Scientist meeting.

Fine but cloudy, SW-6(Strong breeze), 3(Sea slight), 1(Low swell sea), Visibly: 7

07-May-15

05:50 Released XBT. 39-14.4230N, 142-20.9444E, off Kamaishi
08:12 Hoisted up HPD.39-14.5N, 142-18.6E.

08:16 Launched HPD.

08:28 HPD dove & started her operation (#1814).

09:03 HPD landed on the sea bottom. Depth=904m.

15:42 HPD left the sea bottom. Depth=753m.

16:05 HPD floated.

16:18 Recovered HPD & finished her operation.

16:30 Proceeded to area C, off Fukushima.



19:00-19:30 Scientist meeting.
02:49-23:57 Carried out MBES mapping survey.
Cloudy, SSW-3(Gentle breeze), 2(Sea sooth), 1(Low swell sea), Visibly: 7

08-May-15

00:00 Arrived at area C, off Fukushima.

04:45 Released XBT. 37-58.2408N, 142-01.7725E.
05:15-05:50 Carried out MBES mapping survey.
08:12 Hoisted up HPD.

08:16 Launched HPD.

08:28 HPD dove & started her operation (#1815).
08:53 HPD landed on the sea bottom. Depth=562m.
15:49 HPD left the sea bottom. Depth=368m.

16:02 HPD floated.

16:15 Recovered HPD & finished her operation.
16:30 Proceeded to area A, off Iwate.

19:00-19:30 Scientist meeting.

23:45 Arrived at area A, off Iwate.

Cloudy, NNW-3(Gentle breeze), 2(Sea sooth), 1(Low swell sea), Visibly: 7

09-May-15

05:45 Released XCTD. 39-09.9339N, 142-18.2778E, off Kamaishi.
07:13 Hoisted up HPD. 39-10.5N, 142-17.0E.

07:17 Launched HPD.

07:28 HPD dove & started her operation (#1816).

08:03 HPD landed on the sea bottom. Depth=799m.

12:59 HPD left the sea bottom. Depth=779m.

13:22 HPD floated.

13:34 Recovered HPD & finished her operation.

13:45 Proceeded to Bio tracking base station deployed equipment point.
14:30 Arrived at Bio tracking base station deployed equipment point.
14:45 Deployed the bio tracking base station#1.

15:00 Deployed the bio tracking base station#2.

15:11 Deployed the bio tracking base station#3.

15:26 Deployed the bio tracking base station#4.

15:38 Deployed the bio tracking base station#5.

15:55 Deployed the bio tracking base station#6.

16:09 Deployed the bio tracking base station#7.

16:21 Deployed the bio tracking base station#8.



16:55-20:35 Carried out Calibration at Bio tracking base station.
19:00-19:30 Scientist meeting.

20:24 Com'ced proceeding to off Kamaishi

Cloudy, SE-1(Light air), 1(Calm), 1(Low swell sea), Visibly: 7

10-May-15

06:30 Arrived at off Ishinomaki.

16:00 Com'ced proceeding to off Kamaishi. 38-22.9N,141-17.0E.
19:00-19:30 Scientist meeting.

Fine but cloudy, NW-7(Near gale), 3(Sea slight), 1(Low swell sea), Visibly: 7

11-May-15

05:00 Arrived at off Kamaishi

07:08-07:56 Used traffic boat (4 scientists disembarked & 6 scientists embarked), 39-20.0N, 142-27.0E.
08:15 Com'ced proceeding to area A, off Iwate.

10:25 Arrived at area A.

10:27 Released XCTD, 39-19.8697N, 142-27.1679E.
10:47-11:00 Checked the signal on Long term monitoring system.
11:31 Hoisted up HPD.

11:35 Launched HPD.

11:46 HPD dove & started her operation (#1817).

12:25 HPD landed on the sea bottom. Depth=973m.

12:56 HPD left the sea bottom. Depth=972m.

13:27 HPD floated.

13:41 Recovered HPD & finished her operation.

14:00 Proceeded to next dive point.

14:45 Arrived at dive point.

14:59 Hoisted up HPD.

15:02 Launched HPD.

15:13 HPD dove & started her operation (#1818).

15:44 HPD landed on the sea bottom. Depth=973m.

17:02 PD left the sea bottom. Depth=972m.

17:23 HPD floated.

17:38 Recovered HPD & finished her operation.

19:00-19:30 Scientist meeting.

Blue sky, SW-4(Moderate breeze), 2(Sea sooth), 1(Low swell sea), Visibly: 7

12-May-15
05:55 Released XCTD. 39-14.5535N, 142-14.6509E, off Kamaishi.
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08:14 Hoisted up HPD. 39-14.8N 142-14.3E.

08:18 Launched HPD.

08:30 HPD dove & started her operation (#1819).
08:56 HPD landed on the sea bottom. Depth=550m.
11:21 HPD left the sea bottom. Depth=551m.

11:38 HPD floated.

11:50 Recovered HPD & finished her operation.
11:55 Proceeded to off Hachinohe.

19:00-19:30 Scientist meeting.

20:30 Arrived at off Hachinohe.

Overcast, SSW-6(Strong breeze), 4(Sea moderate), 1(Low swell sea), Visibly: 6

13-May-15

19:00-19:30Scirentists meeting, off Hachinohe.

20:30 Com'ced proceeding to area A, off Iwate, 40-36.0N, 141-36.0E.
Overcast, West-6(Strong breeze), 3(Sea slight), 1(Low swell sea), Visibly: 7

14-May-15

06:30 Arrived at dive point, off Kamaishi.

09:35 Released XCTD, 39-14.8815N, 142-18.8677E.

10:21 Hoisted up HPD.

10:24 Launched HPD.

10:36 HPD dove & started her operation (#1820).

11:08 HPD landed on the sea bottom. Depth=805m.

15:02 HPD left the sea bottom. Depth=775m.

15:24 HPD floated.

15:37 Recovered HPD & finished her operation.

15:50 Proceeded to Long term monitoring system deploy point.

16:40 Arrived at the long term monitoring system deploy point.

16:53-17:00 Carried out deploying Long term monitoring system deploy point.
17:51-18:12 Carried out calibration on the Long term monitoring system deploy point.
19:00-19:30 Scientist meeting.

Overcast, SE-3(Gentle breeze), 3(Sea slight), 1(Low swell sea), Visibly:7

15-May-15

05:55 Released XBT, 39-18.4032N, 142-18.8824E, off Kamaishi.
08:38 Hoisted up HPD, 39-18.5N, 142-18.5E.

08:42 Launched HPD.

08:54 HPD dove & started her operation (#1821).
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09:22 HPD landed on the sea bottom. Depth=750m.

16:05 HPD left the sea bottom. Depth=724m.

16:27 HPD floated.

16:41 Recovered HPD & finished her operation.

17:00 Proceeded to area B, off Miyagi.

19:00-19:30 Scientist meeting.

Cloudy, SE-3(Gentle breeze), 1(Calm), 1(Low swell sea), Visibly:7

16-May-15

05:55 Released XCTD, 38-33.7118N, 141-57.3831E, off North-East Kinkazan.
08:15 Hoisted up HPD. 38-34.0N, 141-56.6E.

08:19 Launched HPD.

08:31 HPD dove & started her operation (#1822).

08:57 HPD landed on the sea bottom. Depth=296m.

12:19 HPD left the sea bottom. Depth=286m.

12:31 HPD floated.

12:44 Recovered HPD & finished her operation.

13:54 Hoisted up HPD.

13:58 Launched HPD.

14:09 HPD dove & started her operation (#1823).

14:29 HPD landed on the sea bottom. Depth=291m.

16:24 HPD left the sea bottom. Depth=285m.

16:32 HPD floated.

16:45 Recovered HPD & finished her operation.

17:00 Com'ced proceeded to area A, off Iwate.

19:00-19:30 Scientist meeting.

Overcast, SW-3(Gentle breeze), 2(Sea sooth), 1(Low swell sea), Visibly:4

17-May-15

02:00 Arrived at area A, off Iwate, off Kamaishi.
06:07 Sent out released command to release to lander. 39-18.5N, 142-18.5E.
06:27-06:29 Recovered recovered release to lander.
08:57 Hoisted up HPD.

09:01 Launched HPD.

09:14 HPD dove & started her operation (#1824).
09:49 HPD landed on the sea bottom. Depth=772m.
12:07 HPD left the sea bottom. Depth=708m.

12:27 HPD floated.

12:40 Recovered HPD & finished her operation.

12



13:45 Suspended diving operation, due to rough sea, then proceeded to area C, off Fukushima.
19:00-19:30 Scientist meeting.
Cloudy, SE-3(Gentle breeze), 1(Calm), 1(Low swell sea), Visibly:7

18-May-15

02:00 Arrived at area C, off Fukushima, North-East Shioyazaki
03:55 Released XCTD, 37-29.4583N, 141-48.4245E.
04:27-05:23 Carried out MBES mapping survey.

08:13 Hoisted up HPD.

08:17 Launched HPD.

08:28 HPD dove & started her operation (#1825).

08:47 HPD landed on the sea bottom. Depth=213m.

12:32 HPD left the sea bottom. Depth=212m.

12:44 HPD floated.

12:55 Recovered HPD & finished her operation.

13:00 Left research area for YOKOSUKA.

18:00-18:30 Scientist meeting.

Cloudy, South-5(Fresh breeze), 3(Sea slight), 1(Low swell sea), Visibly:3

19-May-15

08:30-09:00 Scientist meeting.

11:45 Arrived at YOKOSUKA, 35-19.1N, 139-40.0E.

16:00-16:30 Scientist meeting.

Cloudy, South-4(Moderate breeze), 2(sea sooth), 1(Low swell sea), Visibly:4

20-May-15
09:00 Sent out 1st shore line, arrived at JAMSTEC and completed K'Y 15-08.

13
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4. Dive Reports
Dive Report HD#1811

Date: May 04, 2015

Site: Kamaishi Canyon off Sanriku ~ Depth: 846-918m

Landing (Lat., Long., Time, Depth): 39°14.191°N, 142°22.229°E, 09:15, 918m
Leaving (Lat., Long., Time, Depth): 39°14.063°N, 142°20.284’E, 09:15, 846m
Pilot: Tetsuya Ishizuka Co-Pilot: Yosuke Chida

Observer: Shinji Tsuchida

Theme: Researches on marine ecosystem dynamics off Sanriku

Purpose:

1. Searching the candidate site for bio-tracking research on the small canyon off Kamaishi.
2. Three dimension mosaic mapping using the stereo camera system.

3. Sediment sampling by MBARI cores.

4. Quantitative benthos sampling by Eckman barge.

Payload Equipment:

Slurp gun

Seven bottles canister

Stereo mapping camera system
Large box

Eckman barge inside the large box

MBARI core x6

A O
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Sampling Points and Markers:

Time Position Depth Events

(m)
9:38  39°14.191° N, 142°22.229’E 918  MBARI core sampling Red
9:40  39°14.191° N, 142°22.229’E 918  MBARI core sampling Red/Blue
14:56  39°14.067° N, 142°20.433’E 852  Eckman barge sediment sampling
15:01 39°14.067° N, 142°20.433’E 852  MBARI core sampling Yellow
15:03  39°14.067° N, 142°20.433’E 852  MBARI core sampling White
15:18 39°14.057° N, 142°20.294’E 842  Animal sampling, Canister#1, Kichiji
15:23  39°14.063° N, 142°20.284’E 846  MBARI core sampling Blue
15:26  39°14.063’ N, 142°20.284’E 846  MBARI core sampling Green

Dive Summary

We landed at the muddy bottom in the Kamaishi Cnyon, 918m depth, and sampled two MBARI cores. Also,

we tested the stereo mapping camera system for grid survey. Then, we moved to the westward observing

benthic animals. No Kichiji and snow crabs were found till 870m depth. Upper the layer, we watched the

small number of them with increasing density of crinoids. At the point of 852m depth, we tested to use the

Eckman barge to get quantitative animal sampling in mud, but the operation by the Hyper-Dolphin was

very difficult. At the point of 842m depth, a Kichiji was found and sampling by the slurp gun. As a results,

this site was not adequate for the Bio-Tracking deployed area.
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Dive Log

Time Dep. Alt.

Pos. Lat Pos. Lon Description Remarks
(IST) (m) (m)
8:29:00 0 0 | 0.0000 | N| 0 | 0.0000 | E K
8:43:34 0 0 | 0.0000 | N| 0 | 0.0000 | E BATRAA
8:44:38 | 55 |39 | 142466 | N | 142 | 22.2843 | E
8:47:12 | 95 |39 | 142274 | N | 142 | 22.2827 | E 100m
8:53:09 | 222 |39 | 14.1877 | N | 142 | 22.2807 | E 200m
8:56:41 | 296 |39 | 14.1902 | N | 142 | 22.2300 | E 300m
8:57:21 | 321 |39 | 14.1861 | N | 142 | 22.2311 | E AT
8:59:49 | 405 |39 | 14.1859 | N | 142 | 22.2303 | E 400m
9:01:11 | 452 |39 | 14.1932 | N | 142 | 22.2375 | E A7
9:02:46 | 509 |39 | 14.1987 | N | 142 | 22.2391 | E 500m
9:05:56 | 610 |39 | 14.1957 | N | 142 | 22.2378 | E 600m
9:08:09 | 700 |39 | 14.1878 | N | 142 | 22.2308 | E 700m
9:10:52 | 804 |39 | 14.1919 | N | 142 | 22.2270 | E 800m
9:13:44 | 909 |39 | 14.1857 | N | 142 | 22.2250 | E 900m
9:14:31 | 921 |39 | 14.1879 | N | 142 | 222291 | E RIS
9:15:55 | 929 |39 | 14.1931 | N | 142 | 222294 | E HEIE
9:18:04 | 929 |39 | 14.1914 | N | 142 | 22.2296 | E VR
9:21:06 | 929 |39 | 14.1923 | N | 142 | 22.2287 | E VEY &4
9:24:53 | 928 |39 | 14.1914 | N | 142 | 22.2277 | E trYatva
9:37:29 | 928 |39 | 14.1914 | N | 142 | 222278 | E RaTEE  LixAii
9:40:02 | 929 |39 | 14.1893 | N | 142 | 22.2298 | E REITHE
9:46:19 | 929 |39 | 14.1912 | N | 142 | 22.2305 | E & 2mAR Y
9:47:46 | 927 |39 | 14.1949 | N | 142 | 22.2323 | E TR B 4R
9:50:38 | 927 |39 | 14.2180 | N | 142 | 22.2355 | E I EST
9:56:06 | 926 |39 | 14.1881 | N | 142 | 22.2427 | E 24
9:57:14 | 926 |39 | 14.1819 | N | 142 | 22.2433 | E V=
9:58:05 | 926 |39 | 14.1739 | N | 142 | 22.2426 | E VEY M4
10:05:01 | 927 | 39 | 14.1455 | N | 142 | 22.2544 | E | 2.3 | WATBIHT—RICER
10:14:01 | 926 | 39 | 14.1510 | N | 142 | 22.2519 | E AT LA HAE EBRA1
10:17:49 | 927 |39 | 14.1446 | N | 142 | 222532 | E AT LAEE TBR4A1
10:21:29 | 928 | 39 | 14.1307 | N | 142 | 22.2658 | E AT VAR EBRAA 2
10:25:12 | 928 |39 | 14.1542 | N | 142 | 222715 | E AT LA T B4E 2
10:28:58 | 928 |39 | 14.1237 | N | 142 | 222711 | E i 2m T 2 Fs
10:31:26 | 927 |39 | 14.1242 | N | 142 | 222597 | E | 1.9 | 73054
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10:33:221 | 927 |39 | 14.1193 | N | 142 | 22.2409 | E FERDNTED
10:34:20 | 927 |39 | 14.1142 | N | 142 | 222348 | E VRNV T
10:36:57 | 925 |39 | 14.1029 | N | 142 | 222080 | E JEENT, UITH
10:39:14 | 923 |39 | 14.0955 | N | 142 | 22.1856 | E TRTFAET
10:41:45 | 923 |39 | 14.0843 | N | 142 | 22.1621 | E F~a, krVat v
10:43:39 | 920 |39 | 14.0752 | N | 142 | 22.1397 | E <55

AR Ty VAR TS, T
10:44:44 | 920 |39 | 14.0703 | N | 142 | 22.1299 | E

THTIKEA
10:46:51 | 919 | 39 | 14.0637 142 | 22.1046 | E AL INVEY o
10:48:28 | 920 | 39 | 14.0518 142 | 22.0870 | E B 1.5m 2L C, Byt HEA

o PINSES

10:49:07 | 920 |39 | 14.0484 | N | 142 | 22.0836 | E JEENT, TS 005 2
10:50:15 | 920 | 39 | 14.0445 | N | 142 | 22.0737 | E Fa
10:51:52 | 919 | 39 | 14.0356 | N | 142 | 22.0572 | E TIAF IR 907 ?
10:53:21 | 918 |39 | 14.0307 | N | 142 | 22.0453 | E THNN X TOMH 905 ?
10:56:28 | 917 |39 | 14.0091 | N | 142 | 22.0113 | E | 1.7 | IEICIZZELFF BEITHICNDS
11:00:32 | 916 |39 | 13.9960 | N | 142 | 21.9716 | E F—=UT IATNEE)T T2 ?
11:01:25 | 915 |39 | 13.9934 | N | 142 | 21.9625 | E FFUHRR
11:03:46 | 915 | 39| 13.9937 | N | 142 | 21.9661 | E I F OB REIR
11:05:21 | 917 |39 | 13.9891 | N | 142 | 21.9666 | E AL
11:07:56 | 915 |39 | 13.9962 | N | 142 | 21.9658 | E TaTFANCH
11:08:27 | 913 |39 | 13.9947 | N | 142 | 21.9612 | E BT v — I —F A b
11:10:49 | 916 |39 | 13.9836 | N | 142 | 21.9438 | E VR
11:11:19 | 915 |39 | 13.9816 | N | 142 | 21.9396 | E yags 7=
11:11:45 | 915 |39 | 13.9790 | N | 142 | 21.9364 | E VAV AN VAVES
11:13:08 | 912 |39 | 13.9740 | N | 142 | 21.9060 | E BJ~a, Yaxs Vg 2
11:13:35 | 912 |39 | 13.9677 | N | 142 | 21.9020 | E 7
11:14:16 | 911 |39 | 13.9647 | N | 142 | 21.8886 | E 7
11:14:48 | 912 |39 | 13.9599 | N | 142 | 21.8822 | E 7
11:15:36 | 910 |39 | 13.9534 | N | 142 | 21.8682 | E =N e
11:16:02 | 911 |39 | 13.9503 | N | 142 | 21.8644 | E FFV
11:16:24 | 912 |39 | 13.9459 | N | 142 | 21.8587 | E T Fv=
11:16:41 | 912 |39 | 13.9450 | N | 142 | 21.8529 | E 70 KRB O YEfi
11:18:28 | 911 |39 | 13.9335 | N | 142 | 21.8379 | E TaTFANCH
11:21:49 | 912 | 39| 13.9338 | N | 142 | 21.8438 | E 1 50m At 50m DU EHE
11:27:12 | 912 |39 | 13.9144 | N | 142 | 21.8387 | E SHIehT
11:29:50 | 910 |39 | 13.9368 | N | 142 | 21.8425 | E V3T O
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11:30:18 | 913 | 39| 13.9389 | N | 142 | 21.8419 | E N
11:30:56 | 911 |39 | 13.9357 | N | 142 | 21.8424 | E yagz 7ra
11:34:30 | 912 | 39 | 13.9167 | N | 142 | 21.8373 | E VarZ
11:35:02 | 912 |39 | 13.9103 | N | 142 | 21.8367 | E At L& B4
11:40:23 | 911 |39 | 13.9363 | N | 142 | 21.8371 | E TRIRRAS T
11:50:02 | 909 |39 | 13.9388 | N | 142 | 21.7898 | E VEY
11:51:03 | 909 |39 | 13.9412 | N | 142 | 21.7761 | E 4
11:57:00 | 907 |39 | 13.9458 | N | 142 | 21.7179 | E T 2
11:58:29 | 908 |39 | 13.9421 | N | 142 | 21.7041 | E 4
11:59:28 | 903 |39 | 13.9504 | N | 142 | 21.6953 | E 4
12:02:37 | 906 |39 | 13.9417 | N | 142 | 21.6580 | E 4
? 905 |39 |13.9392 | N | 142 | 21.6412 | E VARG

12:06:36 | 905 | 39 | 13.9389 | N | 142 | 21.6230 | E )]
12:07:59 | 904 | 39 | 13.9407 | N | 142 | 21.6138 | E Eo—L 48
12:08:40 | 904 | 39 | 13.9392 | N | 142 | 21.6101 | E HEEE(FR)
12:10:14 | 903 | 39 | 13.9423 | N | 142 | 21.5954 | E )]
12:12:03 | 900 | 39 | 13.9536 | N | 142 | 21.5720 | E K&E72ehT 2
12:12:29 | 900 | 39 | 13.9546 | N | 142 | 21.5639 | E T 2
12:12:48 | 900 | 39 | 13.9546 | N | 142 | 21.5605 | E BT RF e E DA DHEED
12:14:27 | 898 |39 | 13.9582 | N | 142 | 21.5368 | E EWRDRTE
12:15:52 | 898 |39 | 13.9601 | N | 142 | 21.5223 | E BT HAZZY AR -1
12:17:21 | 897 |39 | 13.9627 | N | 142 | 21.5034 | E = e
12:17:50 | 898 |39 | 13.9610 | N | 142 | 21.4929 | E vh7 ?

F=bhT 2 AR b — 7 3K A IR
12:18:42 | 897 |39 | 13.9643 | N | 142 | 21.4816 | E

L4AZE~AD
12:19:36 | 897 |39 | 13.9672 | N | 142 | 21.4651 | E FFUM2PL
12:24:02 | 896 | 39| 13.9709 | N | 142 | 21.4114 | E )]
12:24:58 | 895 |39 | 13.9715 | N | 142 | 21.4051 | E Vagg gIvH
12:30:44 | 894 | 39 | 13.9727 | N | 142 | 21.3440 | E Ve R=
12:35:00 | 893 | 39 | 13.9755 | N | 142 | 21.2953 | E
12:35:31 | 893 |39 | 13.9790 | N | 142 | 21.2888 | E D
12:36:19 | 892 |39 | 13.9823 | N | 142 | 21.2798 | E RATA
12:37:27 | 892 |39 | 13.9830 | N | 142 | 21.2695 | E VAR ANE o
12:52:05 | 886 | 39 | 13.9989 | N | 142 | 21.0966 | E h=

R=RXTA =
12:57:00 NR=XT A7 =2 PLF R
12:54:26 | 887 | 39 | 13.9987 | N | 142 | 21.0943 | E =
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12:58:32 | 885 |39 | 14.0032 | N | 142 | 21.0827 | E T =~ A
13:03:41 | 886 |39 | 14.0043 | N | 142 | 21.0933 | E FFV
13:05:08 | 886 | 39 | 14.0090 | N | 142 | 21.0844 | E H= ECeye s
13:14:20 | 888 |39 | 13.9942 | N | 142 | 21.0951 | E oL T
13:14:51 | 887 |39 | 13.9962 | N | 142 | 21.0937 | E AR RS E DD
13:15:17 | 887 |39 | 13.9983 | N | 142 | 21.0910 | E B =—/LH3
13:17:23 | 882 |39 | 14.0058 | N | 142 | 21.0853 | E H=
13:26:08 | 885 | 39 | 14.0049 | N | 142 | 21.0751 | E H= b T AT TR
13:26:41 | 885 |39 | 14.0073 | N | 142 | 21.0665 | E =2
13:28:02 | 884 |39 | 14.0105 | N | 142 | 21.0525 | E UL A TS A
13:28:15 | 885 |39 | 14.0108 | N | 142 | 21.0487 | E H=
13:31:57 | 885 |39 | 14.0171 | N | 142 | 21.0012 | E =
13:37:47 | 880 |39 | 14.0209 | N | 142 | 20.9227 | E a3
13:39:07 | 879 |39 | 14.0236 | N | 142 | 20.9038 | E T IT
13:40:20 | 879 |39 | 14.0219 | N | 142 | 20.8824 | E FFV
13:44:58 | 875 |39 | 14.0304 | N | 142 | 20.8187 | E =
13:50:09 | 874 |39 | 14.0326 | N | 142 | 20.7422 | E 61
13:55:45 | 871 |39 | 14.0379 | N | 142 | 20.6651 | E H=
13:57:53 | 871 |39 | 14.0385 | N | 142 | 20.6368 | E A

VRN DT U (uT F AT
13:59:30 | 870 |39 | 14.0438 | N | 142 | 20.6101 | E

7)
14:00:56 | 869 | 39 | 14.0467 | N | 142 | 20.5883 | E DD
14:02:36 | 868 | 39 | 14.0499 | N | 142 | 20.5610 | E UV T VakT
14:04:02 | 867 |39 | 14.0528 | N | 142 | 20.5383 | E TFIZN
14:05:36 | 866 | 39 | 14.0558 | N | 142 | 20.5193 | E N=RTAF =
14:05:54 | 864 |39 | 14.0646 | N | 142 | 20.5122 | E N=RTAF =
14:06:54 | 865 | 39 | 14.0560 | N | 142 | 20.4990 | E AT EA
14:08:40 | 865 |39 | 14.0559 | N | 142 | 20.4751 | E FFV
14:09:32 | 864 |39 | 14.0580 | N | 142 | 20.4594 | E yags 7
14:11:03 | 862 |39 | 14.0592 | N | 142 | 20.4390 | E ThE/AVETF IR
14:11:30 | 862 | 39 | 14.0590 | N | 142 | 20.4348 | E YEEDT- D15 Ik
14:16:22 | 862 | 39 | 14.0644 | N | 142 | 204328 | E UL B AT LA TR
14:24:58 | 860 | 39 | 14.0691 | N | 142 | 20.4306 | E NAT %K BT —RIZ
14:27:33 | 863 | 39 | 14.0664 | N | 142 | 20.4326 | E HEIE
14:56:32 | 864 | 39 | 14.0647 | N | 142 | 204319 | E Tyl THRIE
14:58:48 | 863 | 39 | 14.0652 | N | 142 | 204318 | E HEaT R
15:03:11 | 864 |39 | 14.0647 | N | 142 | 20.4315 | E EEVES
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15:05:45 | 864 |39 | 14.0639 | N | 142 | 20.4279 | E VagZ IV
15:06:39 | 862 |39 | 14.0644 | N | 142 | 20.4179 | E N=RTAF =
15:07:02 | 863 |39 | 14.0659 | N | 142 | 20.4128 | E VEY & AN G
15:07:43 | 861 |39 | 14.0703 | N | 142 | 20.4060 | E ZE X
15:08:35 | 861 |39 | 14.0668 | N | 142 | 20.3941 | E XFv. 7
15:09:10 | 861 |39 | 14.0650 | N | 142 | 20.3886 | E U4 5Lk
VAR T DR NRD
vags Bywa vardFars
15:10:16 | 859 |39 | 14.0650 | N | 142 | 20.3742 | E
NG
15:10:58 | 859 | 39 | 14.0664 142 | 20.3599 | E TFIZN
15:11:23 | 859 | 39 | 14.0654 142 | 20.3624 | E VEY M4
VRTFANLTUVS, VAag T g3y
15:11:29 | 859 |39 | 14.0654 | N | 142 | 203624 | E
B AR T v
15:12:02 | 858 |39 | 14.0662 | N | 142 | 20.3440 | E VL T VagT
15:12:33 | 858 | 39 | 14.0635 142 | 20.3380 | E TFE VAR T O
15:12:55 | 858 | 39 | 14.0626 142 | 203293 | E IVH | JEERNT
VAT FACT U o I
15:13:14 | 858 |39 | 14.0608 | N | 142 | 20.3205 | E )
Vags
15:13:49 | 857 |39 | 14.0639 | N | 142 | 203182 | E VAR NAZ
15:14:19 | 855 |39 | 14.0638 | N | 142 | 203092 | E VagZ IV
15:14:43 | 856 |39 | 14.0610 | N | 142 | 203079 | E Ev e 28
15:15:05 | 858 | 39 | 14.0575 | N | 142 | 20.3030 | E XFV P TU T Bk
15:18:04 | 857 | 39 | 14.0550 | N | 142 | 20.2971 | E FF UL, —FF v =AF—
15:19:51 | 856 | 39 | 14.0608 | N | 142 | 20.2893 | E HIEaTEE
15:22:46 | 857 | 39 | 14.0631 | N | 142 | 20.2860 | E HEaTRE
15:24:46 | 856 | 39 | 14.0635 | N | 142 | 20.2848 | E Fkt T BRAE
15:27:05 | 857 |39 | 14.0598 | N | 142 | 20.2853 | E 7
15:30:32 | 850 | 39 | 14.0585 | N | 142 | 20.2855 | E HE IS
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Dive Report HD#1812

Date: May 05, 2015

Site: Off Ohtsuchi, Sanriku Depth: 670-800m

Landing (Lat., Long., Time, Depth): 39°18.199°N, 142°19.811’E, 08:58, 800m
Leaving (Lat., Long., Time, Depth): 39°18.711°N, 142°17.418’E, 15:43, 670m
Pilot: Yosuke Chida Co-Pilot: Yudai Sakakibara

Observer: Yasuo Furushima

Theme: Researches on marine ecosystem dynamics off Sanriku

Purpose:

1. Searching the candidate site for bio-tracking research on the small canyon off Kamaishi.
2. Three dimension mosaic mapping using the stereo camera system.

3. Sediment sampling by MBARI cores.

4. Quantitative benthos sampling by Eckman barge.

Payload Equipment:

1. Slurp gun

2. Seven bottles canister

3. Stereo mapping camera system

4. Large box

5. Eckman barge inside the large box
6. MBARI core x6

i e
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Sampling Points and Markers:

Time Position Depth Events
(m)
9:05  39°18.199°N, 142°19.811’E 800  MBARI core sampling White
9:10  39°18.199° N, 142°19.811’E 800  MBARI core sampling Red
9:58  39°18.316° N, 142°19.597°E 793  Eckman barge sediment sampling
10:06 39°18.316’ N, 142°19.597°E 793 Snow crab sampling in the box
11:54 39°18.445° N, 142°18.941’E 756  MBARI core sampling Yellow
11:58 39°18.445° N, 142°18.941’E 756  MBARI core sampling Red/Blue
12:08 39°18.445° N, 142°18.941’E 756  MBARI core sampling Blue
12:12  39°18.445° N, 142°18.941’E 756  MBARI core sampling Green
12:23  39°18.461° N, 142°18.884’E 753  Animal sampling, Canister#1, Kichiji
14:36  39°18.650° N, 142°17.810’E 698  Animal sampling, Box, Ophiuroids
14:41  39°18.650° N, 142°17.810’E 698  Animal sampling, Canister#2, Ophiuroids
15:20 39°18.672° N, 142°17.732’E 698  Animal sampling, Canister#6, Kichiji 2 ind.

Dive Summary
The main purpose of this dive was to select bio tracking examination area. Also carried out the sampling of

the marine organisms, such as ophiuroids, and bottom observation using MBARI core and Ekman bottom
sampler. Furthermore, carried out 3D mapping of the sea-bottom using the stereo camera system. The depth
of this point was approximately 800m, and the bottom was like the quality of mud. Many ophiuroids were
distributed over the sea-bottom. Debris such as a dumped rope was observed. In this point, we collected
Sebastolobus macrochir that was one of the target organisms for the bio-tracking experiment. Although
snow crab was sometimes observed, there was not much volume. However, this site assumed one of the

candidate sites of bio tracking examination by geographical condition.
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Dive Log

Time Dep. Alt.
Pos. Lat Pos. Lon Description Remarks
@asT) | (m) (m)
8:18:00 77K, BT KEE 900
8:30:07 | 0 | 0 | 0.0000 [N| 0 | 0.0000 |E BATE AR
8:34:01 | 95 |39 | 183448 | N | 142 | 19.8304 | E 100m
8:43:10 | 324 |39 | 183066 | N | 142 | 19.8374 | E 1 A~EHD
8:46:44 | 435 |39 | 182743 | N | 142 | 19.8347 | E AT
8:48:39 | 503 | 39 | 182581 | N | 142 | 19.8359 | E A7
8:58:13 | 811 |39 | 18.1989 | N | 142 | 19.8122 | E Wi JEEALFR
8:58:35 | 811 |39 | 18.1991 | N | 142 | 19.8108 | E K 800m
8:59:22 | 811 |39 | 182001 | N | 142 | 19.8116 | E IEENT DT
9:01:12 | 810 |39 | 18.1989 | N | 142 | 19.8128 | E Vags 7ra
9:04:56 | 810 |39 | 18.1969 | N | 142 | 19.8112 | E Ha 75
9:09:53 | 812 |39 | 18.2029 | N | 142 | 19.8058 | E IR T EAE
9:19:07 | 810 |39 | 18.1992 | N | 142 | 19.8146 | E 2F I8
9:20:04 | 807 |39 | 18.1991 | N | 142 | 19.8080 | E NR=XTA T =
9:20:58 | 807 |39 | 182013 | N | 142 | 19.7921 | E TH FTFY
9:21:42 | 808 |39 | 182022 | N | 142 | 19.7814 | E H=
9:23:35 | 807 |39 | 182093 | N | 142 | 19.7651 | E LANVEY V4
9:24:46 | 807 |39 | 182173 | N | 142 | 19.7554 | E SHIehT
9:26:32 | 808 |39 | 182288 | N | 142 | 19.7381 | E A7
9:27:36 | 808 |39 | 182287 | N | 142 | 19.7305 | E FFY a3
WA
9:28:56 | 806 | 39 | 18.2292 142 | 19.7290 | E 43 BF=—
9:43:15 | 803 | 39 | 18.3153 142 | 19.5983 | E =FR AR BJE 791m
9:52:39 | 803 | 39 | 18.3165 142 | 19.5982 | E Ty R
BN DENATED, AL
AEFIZAN Slcrk~=abTHLL
H5
9:58:20 | 802 |39 | 183115 | N | 142 | 19.5949 | E PRy MR
10:00:47 | 804 | 39 | 18.3160 | N | 142 | 19.5963 | E N=ZXUAH = FBUZTF vy
10:06:17 | 803 | 39 | 18.3121 | N | 142 | 19.5939 | E T =PREUR ) |
10:08:23 | 803 | 39 | 18.3152 | N | 142 | 19.5968 | E FRANY T U THAGH T —RIT
10:09:16 | 804 | 39 | 18.3185 | N | 142 | 19.5846 | E FFY
HATIER
10:13:10 | 800 | 39 | 18.3241 | N | 142 | 19.5686 | E &\ T TR ) 781m
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10:15:52 | 800 | 39 | 18.3397 | N | 142 | 19.5316 | E A, AN TR, 82 787m
a7 YT AT LA R DI E
10:17:53 | 800 | 39 | 18.3408 | N | 142 | 19.5328 | E
1B FFT VagIng
VR ) —=DTedD AT VA AT
DSEELU
10:25:48 | 798 | 39 | 18.3311 | N | 142 | 19.5295 | E BEBAA
Vagsg JEEhT
10:29:11 | 798 | 39 | 18.3505 142 | 19.4869 | E NR=XTAH =
10:29:27 | 798 | 39 | 18.3525 142 | 19.4834 | E =N
10:30:36 | 797 | 39 | 18.3545 | N | 142 | 19.4714 | E var gy
ARG, AT VAR, K2 2 A
10:31:28 | 797 | 39 | 18.3626 | N | 142 | 19.4595 | E i 783m
IEAAN
10:34:49 | 796 | 39 | 18.3624 | N | 142 | 19.4666 | E TENLESAFNTNS
10:42:18 | 792 | 39 | 18.3568 | N | 142 | 19.4739 | E RAKLTT=DIT— R AY Y
10:46:39 | 795 | 39 | 18.3630 | N | 142 | 19.4472 | E Tex LU CTHRARE) | 3T~ 781m
10:48:24 | 795 | 39 | 183717 | N | 142 | 19.4289 | E VeSS SN =Y
10:50:55 | 792 | 39 | 18.3837 | N | 142 | 19.3885 | E V=
= VS ENE OO TR R R
10:54:21 | 790 | 39 | 18.3949 | N | 142 | 19.3525 | E .
10:55:48 | 790 | 39 | 18.3947 | N | 142 | 19.3474 | E RN = 777m
10:58:46 | 789 | 39 | 18.3965 | N | 142 | 19.3295 | E V=
10:59:17 | 789 | 39 | 18.3970 | N | 142 | 19.3261 | E =3
11:01:08 | 787 | 39 | 18.3922 | N | 142 | 19.3156 | E T MEIE R E D
11:03:13 | 786 | 39 | 18.3907 | N | 142 | 19.2920 | E HEH
11:03:38 | 786 | 39 | 18.3910 | N | 142 | 19.2875 | E R
11:04:02 | 787 | 39 | 18.3912 | N | 142 | 19.2818 | E V=
11:04:31 | 785 | 39 | 18.3904 | N | 142 | 19.2752 | E yagg rrE ehT Sus
11:05:02 | 785 | 39 | 18.3894 | N | 142 | 19.2660 | E VEY &Nty n= N2/
11:05:17 | 785 | 39 | 18.3906 | N | 142 | 19.2630 | E VarZ
11:05:40 | 785 | 39 | 18.3923 | N | 142 | 19.2608 | E 7
11:06:15 | 785 | 39 | 18.3927 | N | 142 | 19.2545 | E Varz
11:06:51 | 783 | 39 | 18.3924 | N | 142 | 19.2469 | E VA=
11:08:15 | 782 | 39 | 18.3973 | N | 142 | 19.2279 | E E VN AR S ar AN
11:08:40 | 783 | 39 | 18.3984 | N | 142 | 19.2231 | E V=
11:08:51 | 782 | 39 | 18.3998 | N | 142 | 19.2215 | E JEENT S\, T
NA
11:09:12 | 783 | 39 | 18.4004 | N | 142 | 192193 | E Sy P2
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11:09:37 | 782 | 39 | 18.4007 | N | 142 | 192114 | E 7

11:10:08 | 783 | 39 | 18.4042 | N | 142 | 19.2033 | E 7

11:11:24 | 782 | 39 | 18.4071 | N | 142 | 19.1957 | E 7

11:11:57 | 782 | 39 | 18.4084 | N | 142 | 19.1886 | E 7

11:12:26 | 780 | 39 | 18.4071 | N | 142 | 19.1827 | E T T R
11:12:40 | 781 | 39 | 18.4095 | N | 142 | 19.1795 | E =

11:12:58 | 781 | 39 | 18.4104 | N | 142 | 19.1750 | E V=

11:13:23 | 780 | 39 | 18.4107 | N | 142 | 19.1715 | E N=RXTA

11:13:38 | 781 | 39 | 18.4132 | N | 142 | 19.1685 | E =

11:14:07 | 781 |39 | 18.4103 | N | 142 | 19.1633 | E PN =

11:14:26 | 781 |39 | 18.4131 | N | 142 | 19.1630 | E Vaa=NVEE
11:14:57 | 780 | 39 | 18.4130 | N | 142 | 19.1604 | E 7

11:16:04 | 780 | 39 | 18.4143 | N | 142 | 19.1483 | E TrE U
11:16:36 | 780 | 39 | 18.4172 | N | 142 | 19.1414 | E TFEEN, v
11:17:10 | 780 | 39 | 18.4181 | N | 142 | 19.1393 | E AN Nt
11:17:31 | 779 | 39 | 18.4172 | N | 142 | 19.1336 | E =3

11:17:57 | 779 | 39 | 18.4175 | N | 142 | 19.1229 | E =N
11:18:12 | 778 | 39 | 18.4166 | N | 142 | 19.1239 | E R

11:19:00 | 778 | 39 | 18.4244 | N | 142 | 19.1084 | E R, 7=,
11:19:37 | 779 | 39 | 18.4287 | N | 142 | 19.0927 | E V=

11:19:57 | 777 | 39 | 18.4285 | N | 142 | 19.0874 | E Vars

11:20:12 | 776 | 39 | 18.4256 | N | 142 | 19.0850 | E V=

11:20:43 | 776 | 39 | 18.4300 | N | 142 | 19.0763 | E EVRZN -
11:20:58 | 773 | 39 | 18.4223 | N | 142 | 19.0651 | E VRNV T
11:21:32 | 776 | 39 | 18.4334 | N | 142 | 19.0599 | E HROH R 762m
11:22:01 | 775 | 39 | 18.4329 | N | 142 | 19.0541 | E Fva, vars
11:22:36 | 775 | 39 | 18.4354 | N | 142 | 19.0443 | E 7

11:23:32 | 774 | 39 | 18.4379 | N | 142 | 19.0327 | E =

11:24:35 | 773 | 39 | 18.4396 | N | 142 | 19.0272 | E 7

11:24:47 | 774 | 39 | 18.4402 | N | 142 | 19.0229 | E Vags

11:25:37 | 773 | 39 | 18.4416 | N | 142 | 19.0119 | E T Fva, R
11:26:41 | 772 | 39 | 18.4436 | N | 142 | 19.0039 | E R, 7=,
11:26:54 | 772 | 39 | 18.4442 | N | 142 | 19.0021 | E ehr, 7oA
11:29:08 | 771 | 39 | 18.4474 | N | 142 | 18.9787 | E ThE Ay FAKT?
11:30:36 | 771 | 39 | 18.4480 | N | 142 | 18.9580 | E Vaa=NVEE
11:30:46 | 771 | 39 | 18.4469 | N | 142 | 18.9585 | E TFITEN

11:31:04 | 771 | 39 | 18.4525 | N | 142 | 18.9598 | E 7

28




11:31:39 | 770 | 39 | 18.4488 | N | 142 | 18.9464 | E VEY & N n=1
11:31:57 | 770 | 39 | 18.4464 | N | 142 | 18.9434 | E 4 B AR
SERDO LEFEL CER (AT AR
11:35:03 | 770 | 39 | 18.4464 | N | 142 | 18.9412 | E ) 757.3
5
11:47:00 | 757 | 39 | 18.4377 | N | 142 | 18.9757 | E TP YT DI E
11:54:00 | 766 | 39 | 18.4394 | N | 142 | 18.9418 | E MBARI Core 4
11:57:25 | 770 | 39 | 18.4477 | N | 142 | 18.9415 | E MBARI Core 7R,
11:59:09 | 771 | 39 | 18.4468 | N | 142 | 18.9388 | E MBARI # T
11:59:56 | 771 | 39 | 18.4495 | N | 142 | 18.9403 | E 5m AL~ ELEIE
12:07:24 | 771 | 39 | 18.4493 | N | 142 | 18.9368 | E MBARI Core H{%,
12:08:44 | 771 | 39 | 18.4489 | N | 142 | 18.9358 | E FH MBARI #& T
12:10:34 | 772 | 39 | 18.4493 | N | 142 | 18.9344 | E MBARI Core fkf5,
MBARI § 8> 7V 78T ARV =
12:11:44 | 772 | 39 | 18.4508 | N | 142 | 18.9375 | E 5
— AT~ ETHLER AR
12:15:02 | 768 | 39 | 18.4530 | N | 142 | 18.9160 | E EEL XFC0H TV T EITH
HIELTZN, OB OEWTZOFF VD
12:17:12 | 771 | 39 | 18.4527 | N | 142 | 18.9079 | E ) ) -
Yo TV T W, AT TR
12:19:06 | 766 | 39 | 18.4577 | N | 142 | 18.8962 | E £
12:19:48 | 766 | 39 | 18.4571 | N | 142 | 18.8902 | E XF ORI, YTV T ER LD,
RVAUNZ/ZA B3 o /w8 )N
12:23:14 | 769 | 39 | 18.4623 | N | 142 | 18.8825 | E
7
1B AL — I TF R T
12:24:38 | 768 | 39 | 18.4685 | N | 142 | 18.8831 | E i
SN TWDDEHER
X T VNNDDEMER, T TV T %
12:25:10 | 768 | 39 | 18.4702 | N | 142 | 18.8813 | E )
FaN )
BNV T UIRROFRF L OY TV
12:27:05 | 769 | 39 | 18.4706 | N | 142 | 18.8781 | E ) ] i
BRI, KT BID, MR
12:31:41 | 766 | 39 | 18.4799 | N | 142 | 18.8448 | E eh
12:31:51 | 765 | 39 | 18.4804 | N | 142 | 18.8452 | E FFD
12:32:14 | 766 | 39 | 18.4825 | N | 142 | 18.8356 | E 3D AATHEETE— RIS
12:32:20 | 765 | 39 | 18.4809 | N | 142 | 18.8378 | E VR=
12:32:52 | 765 | 39 | 18.4813 | N | 142 | 18.8325 | E Vags
12:34:05 | 764 | 39 | 18.4813 | N | 142 | 18.8220 | E El=b S/ d= s
12:34:25 | 765 | 39 | 18.4798 | N | 142 | 18.8183 | E o
12:35:03 | 764 | 39 | 18.4835 | N | 142 | 18.8178 | E XFV
XF VLN =AFRLIZD, TEHITE
12:35:44 | 764 | 39 | 18.4787 | N | 142 | 18.8051 | E i
DHE_EZBDHIHNCTD
12:36:13 | 764 | 39 | 18.4752 | N | 142 | 18.7947 | E e
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12:36:40 | 764 | 39 | 18.4747 | N | 142 | 18.7872 | E VavR=ie

12:37:16 | 761 | 39 | 18.4724 | N | 142 | 18.7814 | E A= R E R

12:37:35 | 762 | 39 | 18.4737 | N | 142 | 18.7810 | E =5

12:38:29 | 761 | 39 | 18.4689 | N | 142 | 18.7672 | E X2

12:39:00 | 761 | 39 | 18.4728 | N | 142 | 18.7565 | E Rt ("

12:39:10 | 760 | 39 | 18.4720 | N | 142 | 18.7570 | E XFY

12:39:42 | 760 | 39 | 184717 | N | 142 | 18.7490 | E | 1,1 | ¥F U ATLADATTHRE

12:41:29 | 759 | 39 | 18.4705 | N | 142 | 18.7359 | E EhT | AT VA B AT O EE

12:42:31 | 761 | 39 | 18.4748 | N | 142 | 18.7296 | E o AT LA I AT ORI
HPD Bt TAT LA AT D4 |25k}
G NIDDODFEELN

12:45:44 | 758 | 39 | 18.4752 | N | 142 | 18.7248 | E AH, AT VA IAT TR

12:46:50 | 761 | 39 | 18.4745 | N | 142 | 18.7161 | E XF UV AT VLA IAT TR

12:48:02 | 757 | 39 | 18.4734 | N | 142 | 18.7135 | E 7

12:48:29 | 759 | 39 | 18.4753 | N | 142 | 18.7056 | E A =T OfPRE 2

12:49:08 | 757 | 39 | 18.4732 | N | 142 | 18.6978 | E 7

12:49:59 | 758 | 39 | 18.4744 | N | 142 | 18.6836 | E FFV P

12:50:02 | 758 | 39 | 18.4744 | N | 142 | 18.6836 | E VEY Z

12:50:32 | 757 | 39 | 18.4742 | N | 142 | 18.6757 | E XFY

12:51:40 | 756 | 39 | 18.4729 | N | 142 | 18.6526 | E XFY

12:51:51 | 756 | 39 | 18.4726 | N | 142 | 18.6504 | E XFY

12:53:51 | 754 | 39 | 18.4788 | N | 142 | 18.6195 | E VR

12:56:12 | 753 | 39 | 18.4803 | N | 142 | 18.5859 | E XFY

12:56:49 | 753 | 39 | 18.4808 | N | 142 | 18.5831 | E XFY

12:58:34 | 753 | 39 | 18.4833 | N | 142 | 18.5650 | E FFU2

12:59:48 | 752 | 39 | 18.4851 | N | 142 | 18.5508 | E FFY

13:00:18 | 751 | 39 | 18.4883 | N | 142 | 18.5480 | E FFY

13:01:49 | 750 | 39 | 18.4922 | N | 142 | 18.5361 | E FFY

13:02:45 | 751 | 39 | 18.4903 | N | 142 | 18.5232 | E REALZ FFV

13:03:49 | 750 | 39 | 18.4895 | N | 142 | 18.5108 | E FFY

13:04:37 | 747 | 39 | 184919 | N | 142 | 18.5094 | E XFY

13:05:56 | 748 | 39 | 18.4966 | N | 142 | 18.4964 | E ET XTFY

13:08:37 | 746 | 39 | 18.4984 | N | 142 | 18.4810 | E FF VKRN

13:10:04 | 745 | 39 | 18.5018 | N | 142 | 18.4754 | E XFY

13:11:53 | 745 | 39 | 18.5040 | N | 142 | 18.4638 | E ARTeT

13:14:24 | 744 | 39 | 18.5101 | N | 142 | 18.4379 | E e

13:16:10 | 744 | 39 | 18.5108 | N | 142 | 18.4242 | E FFY
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13:17:12 | 742 | 39 | 18.5099 | N | 142 | 18.4166 | E FFY
13:17:28 | 741 | 39 | 18.5099 | N | 142 | 18.4161 | E FFY
13:18:25 | 741 | 39 | 18.5148 | N | 142 | 18.4007 | E FFY
13:19:10 | 743 | 39 | 18.5163 | N | 142 | 18.3858 | E Blo—7 ¥FY
AT ST
13:27:42 | 739 | 39 | 18.5151 | N | 142 | 18.3764 | E O
13:30:00 | 737 | 39 | 18.5185 | N | 142 | 18.3582 | E FNZER
13:30:04 | 738 | 39 | 18.5193 | N | 142 | 18.3561 | E Aa XFY
13:31:01 | 738 | 39 | 18.5216 | N | 142 | 18.3407 | E FF VLN
13:32:16 | 737 | 39 | 18.5222 | N | 142 | 18.3287 | E H=
13:37:02 | 739 | 39 | 18.5242 | N | 142 | 18.3246 | E ) =18l%2
13:43:32 | 737 | 39 | 18.5322 | N | 142 | 18.3010 | E VR¥ERT
13:45:43 | 736 | 39 | 18.5370 | N | 142 | 182771 | E FFY
13:46:47 | 733 | 39 | 18.5343 | N | 142 | 18.2699 | E FFY
13:48:13 | 734 | 39 | 18.5389 | N | 142 | 18.2610 | E FFY
13:49:29 | 733 | 39 | 18.5356 | N | 142 | 18.2605 | E FFY
13:51:13 | 732 | 39 | 18.5371 | N | 142 | 18.2550 | E ava=va
13:51:34 | 733 | 39 | 18.5392 | N | 142 | 18.2527 | E FFY
13:54:00 | 730 | 39 | 18.5418 | N | 142 | 18.2293 | E Z—=IT7 XFV
13:54:33 | 731 | 39 | 18.5430 | N | 142 | 18.2247 | E FFY
13:56:02 | 730 | 39 | 18.5474 | N | 142 | 18.2090 | E FFY
13:56:32 | 730 | 39 | 18.5505 | N | 142 | 18.2085 | E e
13:59:16 | 728 | 39 | 18.5570 | N | 142 | 18.1790 | E VA=
13:59:50 | 727 | 39 | 18.5572 | N | 142 | 18.1737 | E A
14:00:28 | 727 | 39 | 18.5590 | N | 142 | 18.1625 | E JEERT VR IR oT
14:00:45 | 727 | 39 | 18.5636 | N | 142 | 18.1589 | E FFY
s
14:01:46 | 728 | 39 | 18.5669 | N | 142 | 18.1556 | E A 713m
14:02:59 | 727 | 39 | 18.5685 142 | 18.1401 | E A
14:03:47 | 728 | 39 | 18.5766 142 | 18.1277 | E N
14:04:13 | 725 | 39 | 18.5696 | N | 142 | 18.1016 | E JEENT TTE
14:04:37 | 726 | 39 | 18.5740 | N | 142 | 18.1191 | E FFY
14:06:39 | 725 |39 | 18.5784 | N | 142 | 18.0977 | E JEERT N
14:06:55 | 724 | 39 | 18.5778 | N | 142 | 18.0963 | E FFY
14:07:31 | 724 | 39 | 18.5795 | N | 142 | 18.0869 | E FFY
14:08:30 | 723 | 39 | 18.5838 | N | 142 | 18.0713 | E FFY
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14:08:58 | 722 | 39 | 18.5862 | N | 142 | 18.0674 | E XFV

14:09:43 | 721 | 39 | 18.5883 | N | 142 | 18.0580 | E A

14:11:03 | 721 | 39 | 18.5951 | N | 142 | 18.0392 | E XFV

14:11:39 | 720 | 39 | 18.5978 | N | 142 | 18.0299 | E AT F

14:13:48 | 722 | 39 | 18.6087 | N | 142 | 17.9967 | E VR=

14:14:12 | 721 | 39 | 18.6105 | N | 142 | 17.9894 | E VN

14:15:25 | 721 | 39 | 18.6166 | N | 142 | 17.9704 | E Vaks

14:15:39 | 721 |39 | 18.6171 | N | 142 | 17.9672 | E VN

14:17:19 | 721 |39 | 18.6227 | N | 142 | 17.9458 | E VN

14:18:07 | 720 | 39 | 18.6251 | N | 142 | 17.9362 | E A —FR R ES 706m

14:18:47 | 719 | 39 | 18.6275 | N | 142 | 17.9223 | E VN

14:20:19 | 717 | 39 | 18.6317 | N | 142 | 17.8928 | E XFV
HDIHRLD AT UL, T,

14:20:51 | 717 |39 | 18.6321 | N | 142 | 17.8853 | E \ 705m
VAN A

14:22:05 | 717 | 39 | 18.6343 | N | 142 | 17.8775 | E T, R~
ENTERAT LA, TV Ik

14:26:01 | 709 | 39 | 18.6449 | N | 142 | 17.8315 | E 697m
(AT VLA I AT %IRRT —RID)

14:34:00 | 711 | 39 | 18.6493 | N | 142 | 17.8113 | E FHELTCeNT o7V

14:41:38 | 710 | 39 | 18.6524 | N | 142 | 17.8141 | E JEENT Y TY T, 2FH = A —

14:44:41 | 710 | 39 | 18.6488 | N | 142 | 17.8081 | E SF T[NV IHBE)

14:46:36 | 711 | 39 | 18.6595 | N | 142 | 17.7828 | E VA TET, Z7EENT B

14:46:42 | 711 | 39 | 18.6595 | N | 142 | 17.7828 | E X F- YAV TR

14:48:21 | 708 | 39 | 18.6509 | N | 142 | 17.7908 | E X FUKT D, MR

14:49:30 | 703 | 39 | 18.6471 | N | 142 | 17.7931 | E aa

14:50:17 | 704 | 39 | 18.6497 | N | 142 | 17.7830 | E FF D NEIH AL —

14:51:41 | 705 | 39 | 18.6559 | N | 142 | 17.7750 | E FFU BREF LY

14:53:23 | 705 | 39 | 18.6550 | N | 142 | 17.7773 | E JRB, LA TEEA 692.4

14:54:28 | 706 | 39 | 18.6522 | N | 142 | 17.7707 | E FTFUBRET YL VR

14:57:43 | 706 | 39 | 18.6536 | N | 142 | 17.7640 | E FFORET YL UK

15:01:11 | 706 | 39 | 18.6521 | N | 142 | 17.7670 | E P A B

15:01:49 | 706 | 39 | 18.6549 | N | 142 | 17.7494 | E FTFUBRET YL VR
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15:04:53 | 705 | 39 | 18.6550 | N | 142 | 17.7486 | E Sy s
15:07:44 | 703 | 39 | 18.6631 | N | 142 | 17.7462 | E FFURET L VRN
15:11:07 | 705 | 39 | 18.6870 | N | 142 | 17.7593 | E JEENT £\
15:14:12 | 702 | 39 | 18.6730 142 | 17.7312 | E FF VR Y R—RITOo005 | 690,
FF U, Y R—ACUh Do
15:19:54 | 701 | 39 | 18.6759 | N | 142 | 17.7221 | E
72 OE— RN AF v =612 2 [t
15:23:26 | 699 | 39 | 18.6787 | N | 142 | 17.7026 | E 7EERT £\
15:24:19 | 697 | 39 | 18.6821 | N | 142 | 17.6962 | E XFY
15:24:31 | 698 | 39 | 18.6824 | N | 142 | 17.6969 | E AIF LT X Fwa,
15:24:42 | 698 | 39 | 18.6834 | N | 142 | 17.6934 | E XFY
15:25:51 | 695 | 39 | 18.6848 | N | 142 | 17.6750 | E XFV TSI YT
15:26:00 | 696 | 39 | 18.6858 | N | 142 | 17.6723 | E YTNARA 2
15:26:45 | 695 | 39 | 18.6902 | N | 142 | 17.6600 | E JEENT Z\, ST
15:27:30 | 694 | 39 | 18.6941 | N | 142 | 17.6519 | E FFY
Wi, VX Tvr, BEOIN, Bk
15:27:49 | 695 | 39 | 18.6958 | N | 142 | 17.6448 | E )
EERT ?
15:30:52 | 691 | 39 | 18.7036 142 | 17.6186 | E =432
15:31:01 | 691 | 39 | 18.7034 142 | 17.6164 | E i
15:31:21 | 690 | 39 | 18.7044 | N | 142 | 17.6121 | E ¥Fv. T
15:32:42 | 688 |39 | 18.7152 | N | 142 | 17.5816 | E Za xFV T, JEERTHEN
15:33:07 | 687 |39 | 18.7200 | N | 142 | 17.5733 | E Vags xFY T AV F v
¥FY TSI, VALT IR T
15:33:50 | 687 | 39 | 18.7198 | N | 142 | 17.5530 | E
~
15:34:24 | 687 | 39 | 18.7180 | N | 142 | 17.5445 | E AWIZ5 7,
15:34:40 | 689 | 39 | 18.7180 | N | 142 | 17.5408 | E T
15:36:43 | 690 | 39 | 18.7249 | N | 142 | 17.5343 | E XFY
15:36:51 | 687 | 39 | 18.7172 | N | 142 | 17.5374 | E *FU TS
15:37:07 | 686 | 39 | 18.7129 | N | 142 | 17.5228 | E XFv. 7
15:37:33 | 686 | 39 | 18.7128 | N | 142 | 17.5141 | E 2—=U7
15:38:13 | 685 | 39 | 18.7114 | N | 142 | 17.4924 | E FFY
15:39:24 | 686 | 39 | 18.7108 | N | 142 | 17.4595 | E XFU BT
15:39:39 | 685 |39 | 18.7117 | N | 142 | 17.4547 | E &L ?
15:40:10 | 686 | 39 | 18.7139 | N | 142 | 17.4512 | E XFY
15:40:15 | 686 | 39 | 18.7112 | N | 142 | 17.4499 | E =432
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15:40:24 | 685 | 39 | 18.7127 | N | 142 | 17.4503 | E V=

15:40:39 | 684 | 39 | 18.7098 | N | 142 | 17.4450 | E FFY

15:41:24 | 683 | 39 | 18.7123 | N | 142 | 17.4266 | E *FU. T

15:41:48 | 683 | 39 | 18.7104 | N | 142 | 17.4183 | E ST, 669
15:43:39 | 683 |39 | 18.7107 | N | 142 | 17.4183 | E =S 670
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Dive Report HD#1813

Date: May 06, 2015

Site: Off Toni, Sanriku Depth: 846-918m

Landing (Lat., Long., Time, Depth): 39°10.019°N, 142°18.018’E, 9:03, 800m
Leaving (Lat., Long., Time, Depth): 39°10.577°N, 142°16.028’E, 15:34, 724m
Pilot: Yudai Sakakibara Co-Pilot: Shigeru Kikuya

Observer: Takehisa Yamakita

Theme: Researches on marine ecosystem dynamics off Sanriku

Purpose:

1. Searching the candidate site for bio-tracking research on the small canyon oftf Kamaishi.
2. Three dimension mosaic mapping using the stereo camera system.

3. Sediment sampling by MBARI cores.
4

Quantitative benthos sampling by Eckman barge.

Payload Equipment:

1. Slurp gun

2. Seven bottles canister

3. Stereo mapping camera system

4. Large box

5. Eckman barge inside the large box
6. MBARI core x6
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Sampling Points and Markers:

Time Position Depth Events

(m)
9:24  39°10.019° N, 142°18.018’E 800  Snow crab sampling in the box
9:38  39°10.019° N, 142°18.018’E 800  MBARI core sampling Blue
9:42  39°10.019°N, 142°18.018’E 800  MBARI core sampling Green
9:50  39°10.023° N, 142°18.011’E 798  Snow crab sampling in the box
10:01  39°10.061° N, 142°17.974’E 798  Snow crab sampling in the box
10:09 39°10.094’ N, 142°17.940’E 797  Snow crab sampling in the box
10:16  39°10.118’ N, 142°17.897°E 794  Snow crab sampling, Canister#1
10:25  39°10.150° N, 142°17.843’E 792  Snow crab sampling, Canister#2
10:29  39°10.158’ N, 142°17.827’E 791 Snow crab sampling, Canister#3
10:54 39°10.201° N, 142°17.720’E 787  Snow crab sampling in the box
11:00 39°10.201° N, 142°17.720’E 787  Snow crab sampling in the box
11:36  39°10.271° N, 142°17.349’E 770  Snow crab sampling, Canister#4
12:01  39°10.322° N, 142°17.154’E 763 Snow crab (two) sampling in the box
12:38  39°10.399° N, 142°16.841’E 751  MBARI core sampling White
12:44  39°10.399° N, 142°16.841’E 751  MBARI core sampling Red/Blue
14:57 39°10.565° N, 142°16.067’E 726  MBARI core sampling Yellow
15:13  39°10.565° N, 142°16.067°’E 726 ~ MBARI core sampling Red
15:34  39°10.577° N, 142°16.028’E 724  Eckman barge sediment sampling
15:37 39°10.577° N, 142°16.028’E 724  Mud slurping, Canister#6

Dive Summary

We landed at the 800m deep of a medium sized valley to observe bottom condition, species distribution
and collection of crabs. Norman brittle stars, congers and zoarcid fish, Lycenchelys albomaculata are
dominated. The surface was very soft materials and some organism crowded under the mud. Opisthoteuthis
californiana observation and two MBARI cores collection were conducted during ca.l hour stay near the
landed area. The cores had 10cm soft layers on the clayey mud. The surface layer of the softy layers was
yellowish brown and the rest of soft layer was black anoxic. Then we climb up valley and collected 10’s of
Chionoecetes Japonicus using slurp gun to absorb the crab shells. 8 individuals are collected by alive in the
BOX pallet. Shallower than 750m the crabs are disappeared and Kichiji was appeared. Changes of the
distribution of other species were not detected visually. After that, three-dimensional Mapping
photography was carried out. In particular, patches of white mats are observed from 730m deep. The
quantitative sampling using Ekman barge bottom sampler, MBARI core sediment sampling and the surface
organisms sampling by to slurp gun were conducted at this location. The last samples smelled strongly like
hydrogen sulfide, and contained more Cumacea spp. than the last day which also collected a lot of
Cumacea. In addition, from this sample we identified Thylodocillae as the creeping organisms of the

bottom surface which recorded in front video camera.
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Dive Log

Time Dep. Alt.
Pos. Lat Pos. Lon Description Remarks

(ST | (m) (m)

8:20:00 #7K

8:28:55 | 0 | 0 | 0.0000 [N | 0 | 0.0000 | E BATRAA

8:34:43 | 108 |39 | 10.1972 | N | 142 | 18.0807 | E

8:39:01 | 204 |39 | 10.1818 | N | 142 | 18.0892 | E 200m

8:45:42 | 406 | 39 | 10.0965 | N | 142 | 18.0779 | E 400m

9:00:37 | 807 | 39 | 10.0162 | N | 142 | 18.0137 | E | 5.0 | MR

9:02:36 | 812 |39 | 10.0192 | N | 142 | 18.0204 | E HIJK 800m

9:03:01 | 813 |39 | 10.0194 | N | 142 | 18.0216 | E H=
TN I
T RIS T

9:09:55 | 813 |39 | 10.0177 | N | 142 | 18.0201 | E AHa

9:17:06 | 811 |39 | 10.0188 | N | 142 | 18.0233 | E VEY 4

9:21:58 | 813 |39 | 10.0188 | N | 142 | 18.0160 | E A= BOX

9:25:07 | 815 |39 | 10.0176 | N | 142 | 18.0116 | E A F L
AH X

9:27:17 | 812 |39 | 10.0184 | N | 142 | 18.0185 | E A S afgles
AHaEDHED

9:36:58 | 812 |39 | 10.0182 | N | 142 | 18.0158 | E HaTHAE

9:40:55 | 812 |39 | 10.0184 | N | 142 | 18.0190 | E Tk T BAE

9:44:41 | 812 | 39| 10.0187 | N | 142 | 18.0193 | E 2 J/~BE) HEE

9:46:23 | 811 |39 | 10.0186 | N | 142 | 18.0195 | E =
VEY 4

9:47:16 | 811 | 39 | 10.0209 142 | 18.0167 | E =3

9:48:09 | 809 | 39 | 10.0207 142 | 18.0176 | E =

9:49:07 | 811 |39 | 10.0205 | N | 142 | 18.0123 | E =84 BOX
B

9:55:05 | 810 |39 | 10.0394 | N | 142 | 17.9991 | E JEENT DT

9:55:23 | 811 |39 10.0421 | N | 142 | 17.9963 | E XFY
A= 35

9:59:37 | 810 |39 | 10.0606 | N | 142 | 17.9721 | E H=FE R I~ TEENT 797m

10:01:43 | 810 | 39 | 10.0598 | N | 142 | 17.9728 | E A =HRHL, 3 EKH

10:02:25 | 809 | 39 | 10.0612 | N | 142 | 17.9757 | E T

10:03:51 | 809 | 39 | 10.0692 | N | 142 | 17.9626 | E eh7, 7oA

10:04:15 | 810 | 39 | 10.0722 | N | 142 | 17.9584 | E V=
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10:04:36 | 810 | 39 | 10.0760 | N | 142 | 17.9557 | E 72N
INATTABN H£5F D, IEIZATA DI
. 795m
W2 INENRT AN
10:08:02 | 807 | 39 | 10.0931 | N | 142 | 17.9424 | E AT A%E R,
10:10:25 | 810 | 39| 10.0942 | N | 142 | 17.9358 | E =R 4 8K H
10:10:55 | 809 | 39 | 10.0954 | N | 142 | 17.9360 | E 7=
10:13:05 | 807 | 39 | 10.1056 | N | 142 | 179154 | E Y /e A AN L )
H=K1, N AF %R, KEED,
10:15:07 | 807 |39 | 10.1184 | N | 142 | 17.8952 | E )
EEDOBREDoTE?
R SRS ~ - i, T T
10:18:17 | 806 | 39 | 10.1185 | N | 142 | 17.8928 | E 794m
Aol 1/ vy =AY —
10:19:04 | 806 | 39 | 10.1235 | N | 142 | 17.8860 | E [NVZ=s]
10:21:04 | 804 | 39 | 10.1335 | N | 142 | 17.8713 | E V=N
10:21:27 | 805 | 39| 10.1333 | N | 142 | 17.8643 | E Vars
10:21:45 | 805 |39 | 10.1371 | N | 142 | 17.8622 | E F<a
10:23:31 | 803 |39 | 10.1455 | N | 142 | 17.8463 | E Vags
RIAFERL, 77 I~ JEENT
10:23:57 | 803 | 39 | 10.1457 | N | 142 | 17.8427 | E i
Fi35
10:25:39 | 803 | 39 | 10.1505 | N | 142 | 17.8436 | E Wi 5%77 o7, 2T v = AL —
10:27:23 | 802 | 39 | 10.1521 142 | 17.8379 | E VEY & N an=1
10:27:59 | 803 | 39 | 10.1548 142 | 17.8308 | E INSWRT A | A L—
10:28:20 | 803 | 39 | 10.1578 | N | 142 | 17.8274 | E H=FE R, IV VRN
BUNAATLESTZ, 3FEF VY= AF—
10:30:51 | 803 | 39 | 10.1557 | N | 142 | 17.8286 | E B
\ZERLE
10:32:13 | 801 | 39| 10.1590 | N | 142 | 17.8258 | E LR, BIEAL— 790m
10:33:39 | 801 | 39 | 10.1641 | N | 142 | 17.8173 | E i
10:34:55 | 800 | 39 | 10.1685 | N | 142 | 17.8020 | E T A F TV
10:35:55 | 800 | 39 | 10.1715 | N | 142 | 17.7913 | E T agg A
10:36:41 | 800 | 39 | 10.1738 | N | 142 | 17.7841 | E TFE Tl
RTAFE R, UT=H 3N Bl 5%, 75 B
10:37:56 | 800 | 39 | 10.1797 | N | 142 | 17.7727 | E 788m
R Tb Fea
10:42:39 | 799 | 39 | 10.1821 142 | 17.7679 | E T, Varg
10:42:49 | 799 | 39 | 10.1817 142 | 17.7671 | E oz —
10:44:30 | 799 | 39 | 10.1871 | N | 142 | 17.7484 | E 2 VDR ONTUND, Wi 2
10:47:35 | 798 |39 | 10.1973 | N | 142 | 17.7333 | E RTA2N, INENDTAL—
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10:47:39 | 797 | 39 | 10.1984 | N | 142 | 17.7326 | E ATAL, INENDTAL—
RTA2N, RENFDHRFADLE /IS0
10:48:40 | 796 | 39 | 10.2010 | N | 142 | 17.7260 | E
DTAL—
INENFITF YL BB H
10:57:13 | 797 | 39 | 10.1996 | N | 142 | 17.7201 | E RENFHF vL VR
10:58:11 | 797 | 39 | 10.2009 | N | 142 | 17.7139 | E ZXTAIN BL4E 786m
11:02:41 | 796 | 39 | 10.2040 | N | 142 | 17.6995 | E THI ehT, IAvy
11:03:13 | 795 | 39 | 10.2058 | N | 142 | 17.6946 | E RUAIN, VAT
NA
11:03:32 | 796 | 39 | 10.2070 | N | 142 | 17.6875 | E FAKZ
11:03:53 | 795 | 39 | 10.2078 | N | 142 | 17.6826 | E AH A
11:04:49 | 795 | 39 | 10.2127 | N | 142 | 17.6670 | E INATA, IERNT
11:05:45 | 794 | 39 | 102167 | N | 142 | 17.6525 | E VEY 4
11:06:12 | 794 | 39 | 102177 | N | 142 | 17.6480 | E [SANVEY &%
11:07:06 | 793 | 39 | 10.2203 | N | 142 | 17.6382 | E RNAHA, TFE 7
11:08:56 | 793 |39 | 10.2237 | N | 142 | 17.6169 | E JEENT | AL I=DTelle B
11:10:22 | 792 | 39 | 10.2268 | N | 142 | 17.5976 | E TFE X TV
11:10:46 | 791 | 39 | 10.2282 | N | 142 | 17.5927 | E AHa T
11:11:02 | 791 | 39 | 10.2283 | N | 142 | 17.5911 | E AT BzdH7a3 %
11:11:20 | 791 | 39 | 10.2302 | N | 142 | 17.5881 | E VARG P RN
11:12:27 | 791 | 39 | 10.2355 | N | 142 | 17.5692 | E FFY
11:12:58 | 790 | 39 | 10.2346 | N | 142 | 17.5638 | E AR F X AHa
11:13:31 | 790 | 39 | 10.2367 | N | 142 | 17.5571 | E VARG ARJENT | JERERNT TS
11:14:39 | 789 | 39 | 10.2390 | N | 142 | 17.5402 | E 7
11:15:37 | 789 |39 | 102372 | N | 142 | 17.5308 | E JEENT | AT RO T2 T
11:16:30 | 788 | 39 | 10.2409 | N | 142 | 17.5225 | E e
11:18:03 | 787 |39 | 10.2408 | N | 142 | 17.5041 | E JEEhT
11:18:25 | 788 |39 | 10.2414 | N | 142 | 17.4998 | E IR IRE
11:18:50 | 787 | 39 | 10.2443 | N | 142 | 17.4924 | E JEENT ROREBE, KU D
11:19:46 | 786 | 39 | 102472 | N | 142 | 17.4759 | E T BRI =3
11:20:57 | 786 | 39 | 10.2527 | N | 142 | 17.4567 | E Fral
11:21:11 | 785 | 39 | 10.2541 | N | 142 | 17.4531 | E FAKZ
11:21:23 | 785 | 39 | 10.2553 | N | 142 | 17.4468 | E yags 7,
11:22:15 | 785 | 39 | 10.2581 | N | 142 | 17.4362 | E TR
11:23:22 | 784 |39 | 102561 | N | 142 | 17.4243 | E Ve NVEL & E AN
11:24:46 | 783 | 39 | 10.2602 | N | 142 | 17.4035 | E Vaxs e B
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11:25:55 | 783 | 39 | 10.2608 | N | 142 | 17.3871 | E FFY
11:26:27 | 783 | 39| 10.2609 | N | 142 | 17.3811 | E RN ET 2
11:26:36 | 783 | 39 | 10.2605 | N | 142 | 17.3806 | E 24
11:27:16 | 782 | 39 | 10.2639 | N | 142 | 17.3703 | E 24
11:27:28 | 782 | 39 | 10.2642 | N | 142 | 17.3702 | E FFY
11:28:04 | 781 | 39 | 10.2675 | N | 142 | 17.3631 | E FFV, B, T
H=NH CETZD TR Y =AY — 41T
11:29:14 | 781 | 39 | 10.2687 | N | 142 | 17.3508 | E
%
11:38:35 | 783 | 39| 10.2693 | N | 142 | 17.3391 | E FFY
11:40:10 | 780 | 39 | 10.2782 | N | 142 | 17.3252 | E =
11:40:47 | 782 | 39 | 102777 | N | 142 | 17.3191 | E FILT
11:43:06 | 780 | 39 | 10.2867 | N | 142 | 17.2932 | E KEWAF 2 Fa
11:43:48 | 781 | 39 | 10.2893 | N | 142 | 17.2851 | E FIALZ
22 JEENTHLIOBHTZNNDEEBLL
11:44:17 | 780 | 39 | 10.2909 | N | 142 | 17.2813 | E
=y
11:45:31 | 781 | 39 | 10.2980 | N | 142 | 17.2623 | E FALT ATNIET 2T I
11:46:24 | 780 |39 | 10.2989 | N | 142 | 17.2542 | E AHFaA(RAZT) JEENT
11:46:57 | 780 | 39 | 103017 | N | 142 | 17.2467 | E FFY
11:48:29 | 780 | 39 | 10.3090 | N | 142 | 17.2286 | E Fa, JEERNT BRNT.
11:49:08 | 779 | 39 | 10.3097 | N | 142 | 17.2205 | E PNy
11:52:51 | 774 | 39| 10.3206 | N | 142 | 17.1761 | E FFY
11:54:03 | 775 | 39 | 10.3218 | N | 142 | 17.1616 | E B =T AIX L F v
11:54:47 | 774 | 39 | 103222 | N | 142 | 17.1564 | E A=F R,
11:56:53 | 775 | 39 | 10.3221 | N | 142 | 17.1539 | E T =Fi %8
11:58:42 | 775 | 39 | 10.3215 | N | 142 | 17.1527 | E =F R,
12:00:02 | 775 |39 | 10.3231 | N | 142 | 17.1514 | E T =Hilij
12:03:21 | 772 | 39| 103251 | N | 142 | 17.1384 | E FFULENT
12:04:10 | 773 | 39| 103277 | N | 142 | 17.1193 | E 7= Pt
KERT50mIZ7eo7eb M N7 2K 5
i ¥ E
12:06:31 | 771 |39 | 10.3301 | N | 142 | 17.1013 | E =FR . TV T ER D
=DV TV TRRB DD, RS
12:07:33 | 772 | 39 | 10.3306 | N | 142 | 17.0996 | E
s
12:09:37 | 769 | 39 | 10.3327 | N | 142 | 17.0832 | E FFY
FFV, B AU v — 5%
12:10:15 | 771 | 39 | 10.3338 | N | 142 | 17.0734 | E
39,
12:10:55 | 771 | 39 | 10.3344 | N | 142 | 17.0644 | E fa2pt
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12:12:18 | 769 | 39 | 10.3374 | N | 142 | 17.0512 | E f
12:12:35 | 770 | 39 | 10.3374 | N | 142 | 17.0465 | E f
12:12:45 | 769 | 39 | 10.3392 | N | 142 | 17.0469 | E f
12:14:06 | 770 | 39 | 10.3440 | N | 142 | 17.0365 | E TR 2
FLHEERER, DAY R F oD LD
12:15:22 | 770 | 39 | 10.3440 | N | 142 | 17.0332 | E
RAEZYNND
12:16:25 | 770 | 39 | 10.3420 142 | 17.0334 | E T =% A,
12:17:31 | 771 | 39 | 10.3450 142 | 17.0293 | E EFRA=IGESEY TV T R B D
12:18:05 | 770 | 39 | 10.3437 | N | 142 | 17.0305 | E =T HID, MEFR,
REICUT-3< 728, HPD O E% B
12:19:55 | 768 | 39 | 10.3453 | N | 142 | 17.0138 | E
%
12:20:29 | 770 | 39 | 10.3516 | N | 142 | 17.0001 | E f
12:22:23 | 769 | 39 | 10.3603 | N | 142 | 16.9695 | E Za?
12:22:47 | 769 | 39 | 103627 | N | 142 | 16.9639 | E BOADDIHRBD
12:23:21 | 768 | 39 | 103652 | N | 142 | 16.9582 | E f
12:23:31 | 767 | 39 | 103673 | N | 142 | 16.9516 | E f
12:26:19 | 765 | 39 | 10.3803 | N | 142 | 169164 | E f
12:26:36 | 765 | 39 | 10.3807 | N | 142 | 16.9108 | E TR
12:28:01 | 765 | 39 | 10.3876 | N | 142 | 16.8957 | E VavR=ie
12:29:00 | 763 | 39 | 10.3908 | N | 142 | 16.8854 | E XFY
12:31:29 | 763 | 39 | 10.3980 | N | 142 | 16.8531 | E XFY
KEET50mITIT ST, Btz is
12:31:39 | 762 | 39 | 10.3973 | N | 142 | 16.8486 | E
135
12:32:20 | 762 | 39 | 10.3974 | N | 142 | 16.8472 | E H=
I, B /KZE751m, MBARI $iE%
12:33:12 | 761 | 39 | 10.3983 | N | 142 | 16.8437 | E
AAHD
12:37:44 | 763 | 39| 10.3978 | N | 142 | 16.8428 | E MBARI ££7& (H)
12:44:15 | 763 | 39 | 10.3995 | N | 142 | 16.8451 | E MBARI £ (47 7)
12:46:08 | 761 | 39 | 10.3961 | N | 142 | 16.8389 | E FFY
12:46:50 | 755 | 39 | 10.3954 | N | 142 | 16.8353 | E AR b= 5/~ EDD
3D vy IR A T D7 HPD fi
12:47:54 | 760 | 39 | 10.3940 | N | 142 | 16.8235 | E JEDJeAVEET L5, HPD OFREILAD
ThEA RIS
ATVUARBE TN, BEL. 5mTHl
12:51:57 | 760 | 39 | 10.3883 | N | 142 | 16.8007 | E
ABR 4
12:55:28 | 759 | 39 | 10.3969 | N | 142 | 16.7722 | E L2 b¥FY
12:56:59 | 759 | 39 | 10.3987 142 | 16.7688 | E H=
12:57:52 | 758 | 39 | 10.4008 | N | 142 | 16.7655 | E PN =2
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13:00:24 | 759 | 39 | 10.4070 | N | 142 | 16.7436 | E =
13:01:10 | 759 | 39 | 10.4089 | N | 142 | 16.7389 | E AT VAN AT TH=Hi
13:03:47 | 758 | 39 | 10.4160 | N | 142 | 16.7239 | E SEMIHEF A1
AT VA TIAT off
13:04:25 | 758 | 39 | 104172 | N | 142 | 16.7169 | E FFY
ATVA AT on FTFVHRE
E=— 13
13:08:28 | 757 | 39 | 10.4255 | N | 142 | 16.6918 | E XY R
13:11:02 | 755 |39 | 10.4323 | N | 142 | 16.6792 | E AH T ATV AR
13:16:58 | 754 | 39 | 10.4443 | N | 142 | 16.6244 | E =
13:20:01 | 753 | 39 | 10.4442 | N | 142 | 16.6049 | E XL PR
13:26:18 | 751 | 39 | 10.4552 | N | 142 | 16.5572 | E XL PR
13:30:30 | 750 | 39 | 10.4585 | N | 142 | 16.5245 | E AHa
13:35:18 | 748 | 39 | 104814 | N | 142 | 16.4577 | E Ha3
13:37:06 | 747 | 39 | 104856 | N | 142 | 16.4279 | E FFY
13:41:48 | 745 | 39 | 10.4946 | N | 142 | 16.3666 | E AT
13:44:36 | 743 | 39 | 10.5006 | N | 142 | 16.3244 | E XFY
13:50:06 | 742 | 39 | 10.5139 | N | 142 | 16.2583 | E WE IEHIE5HN
13:51:44 | 741 | 39 | 10.5186 | N | 142 | 16.2425 | E AT
A7
13:54:37 | 740 | 39 | 10.5273 | N | 142 | 16.2094 | E FIWAR Y M2 TEZ 2
13:56:31 | 740 | 39 | 10.5302 | N | 142 | 16.1990 | E HEARy M2
13:56:52 | 739 | 39 | 10.5302 | N | 142 | 16.1968 | E AN A
13:59:32 | 739 | 39 | 10.5365 | N | 142 | 16.1689 | E HEAR Y MED
14:00:33 | 739 | 39 | 10.5392 | N | 142 | 16.1601 | E VRNV T
14:01:36 | 738 | 39 | 10.5406 | N | 142 | 16.1518 | E EEIFIHR D>F v B, 726m
14:02:56 | 738 | 39 | 10.5448 142 | 16.1370 | E XFY
14:03:21 | 738 | 39 | 10.5477 142 | 16.1300 | E BOZE A LIZT
14:04:37 | 737 | 39 | 10.5511 | N | 142 | 16.1200 | E a3, B o L BTV,
14:05:01 | 737 | 39 | 10.5520 | N | 142 | 16.1143 | E PR
14:05:15 | 737 | 39 | 10.5527 | N | 142 | 16.1127 | E A Ha
14:07:17 | 735 | 39 | 10.5617 | N | 142 | 16.0904 | E VA=
14:08:02 | 735 | 39 | 10.5654 | N | 142 | 16.0794 | E 7
14:08:25 | 736 | 39 | 10.5643 | N | 142 | 16.0732 | E N
14:09:04 | 735 | 39 | 10.5655 | N | 142 | 16.0681 | E RWVA GRS AT LA CHRY 734m
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14:13:39 | 736 | 39 | 10.5631 | N | 142 | 16.0696 | E R BAAG !
14:16:42 | 735 | 39 | 10.5716 | N | 142 | 16.0582 | E 2k H
14:19:12 | 736 | 39 | 10.5620 | N | 142 | 16.0731 | E 34H
14:21:44 | 735 | 39 | 10.5718 | N | 142 | 16.0604 | E 4ARH
14:24:31 | 735 | 39 | 10.5645 | N | 142 | 16.0768 | E 54 H
14:26:55 | 735 | 39 | 10.5745 | N | 142 | 16.0616 | E 67K H
14:28:18 | 736 |39 | 10.5673 | N | 142 | 16.0714 | E MK T o ATLAE—RBKT
14:35:52 | 736 | 39 | 10.5643 | N | 142 | 16.0701 | E HIE
EEH EOEERY, £F VX Ty
J.daxye FUr YRR, vvs
JEENT
P T RIR, SIER 0RO Loy —
~H
15:11:35 | 736 | 39 | 10.5657 | N | 142 | 16.0692 | E R HIE
15:14:37 | 737 | 39 | 10.5661 | N | 142 | 16.0672 | E B b T~
15:18:37 | 735 | 39 | 10.5716 | N | 142 | 16.0479 | E AHa
15:20:13 | 734 | 39 | 10.5749 | N | 142 | 16.0352 | E ISATA
T ACTHBRDOE S ERIE (EBbA | 723.5
15:22:54 | 734 | 39| 10.5770 | N | 142 | 16.0296 | E
LEAEDT) m
F = AKX —6IZH ARy EERE (B
15:38:04 | 735 | 39 | 10.5760 | N | 142 | 16.0284 | E
ToOREHIZSDSDLIZER)
15:39:23 | 736 | 39 | 10.5745 | N | 142 | 16.0260 | E i JEE 724m
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Dive Report HD#1814

Date: May 04, 2015

Site: Kamaishi Canyon Off Sanriku Depth: 753-904m

Landing (Lat., Long., Time, Depth): 39°14.651°N, 142°20.497°E, 09:03, 904m
Leaving (Lat., Long., Time, Depth): 39°14.760°N, 142°17.825’E, 15:42, 753m
Pilot: Shigeru Kikuya Co-Pilot: Tetsuya Ishizuka

Observer: Shinji Tsuchida

Theme: Researches on marine ecosystem dynamics off Sanriku

Purpose:

1. Survey on the succession of the bacterial mat in Kamaishi Canyon

2. Three dimension mosaic mapping using the stereo camera system.

3. Water sampling above seafloor using two Niskin bottles.

4. Sediment sampling by MBARI cores.

5. Measurement of environment factors using a DO and REDOX sensors.
6. Biological and sediment sampling using a suction sampler.

Payload Equipment:

1. Slurp gun

2. Seven bottles canister \
3. Stereo mapping camera system

4. Large box

5. MBARI core x6

6. DO sensor

7. REDOX sensor
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Sampling Points and Markers:

Time Position Depth Events

(m)
12:25  39°14.736° N, 142°18.223’E 785  REDOX measurement
12:41 39°14.736° N, 142°18.223’E 785 DO measurement
14:22  39°14.764° N, 142°17.981’E 762  MBARI core sampling White
14:26  39°14.764° N, 142°17.981’E 762  MBARI core sampling Blue
14:31  39°14.764° N, 142°17.981’E 762  MBARI core sampling Red
14:33  39°14.764° N, 142°17.981’E 762  REDOX measurement
14:48 39°14.764° N, 142°17.981’E 762 DO measurement
15:11 39°14.764’ N, 142°17.981’E 762  MBARI core sampling Yellow
15:16 39°14.764° N, 142°17.981’E 762  MBARI core sampling Red/Blue
15:20 39°14.764’ N, 142°17.981’E 762  MBARI core sampling Green
15:26  39°14.764’ N, 142°17.981’E 762  Animal sampling, Canister#1
15:41 39°14.760° N, 142°17.825’E 753  Ophiuroid sampling, Canister#2

Dive Summary

We surveyed at the Kamaishi Canyon where we found huge bacterial mat in the cruise NT14-11. We
landed at the bottom, 904m depth and climbing the canyon to west taking photos by the stereo mapping
camera system. Around the landing point, no bacterial mat was found. At 820m depth small and thin
whitish patches were found but soon disappeared at 800m depth where many small snow crabs (probably
juvenile) were observed. Soon we arrived at the point that was covered by thick and dense bacterial mat at
the previous cruise NT14-11. Here, the REDOX and DO were measured by sensors respectively. About
500m in west from this point, six core sediments were sampled by MBARI corer, REDOX and DO were

measured, and animals in sediment were collected by the slurp gun.
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Dive Log

Dep. Alt.
Time (JST) Pos. Lat Pos. Lon Description Remarks
(m) (m)
8:17:58 0 |0 0.0000 |[N| 0 | 0.0000 |E 75K
8:28:58 0 |0 0.0000 |[N| 0 | 0.0000 |E BATE AR
8:49:37 | 565 |39| 14.6474 |N|142| 20.5142 | E
8:56:05 | 802 |39| 14.6425 |N|142| 20.5015 | E 800m
9:00:32 | 908 (39| 14.6525 [N |142| 20.4957 | E MRS
9:03:09 | 911 |39| 14.6523 |N|142| 20.4983 | E K 900m
9:01:54 | 911 (39| 14.6510 [N | 142 | 20.4964 | E IF ehT T vaxg
9:08:46 | 913 (39| 14.6510 |N|142| 20.4964 | E JEELNFIEDIEOND
9:10:24 | 913 (39| 14.6519 |N| 142 | 20.4980 | E vo— a3
9:18:57 | 911 (39| 14.6553 |N|142| 20.4944 | E
9:22:45 | 912 (39| 14.6572 |N|142| 20.4851 | E E=—ld3 I H
9:25:19 | 911 (39| 14.6553 |N|142| 20.4838 | E FFY
WA
9:26:19 | 911 |39| 14.6552 142 | 204748 | E I
9:27:05 | 911 |39| 14.6569 142 | 204682 | E a3
TINEDIEDEL TS
TIVH LU
9:28:44 | 911 (39| 14.6563 |N|142| 20.4502 | E UIVH FFY UL =
UIVH
T
9:30:26 | 910 |39| 14.6574 142 | 204257 | E 24
9:30:39 | 911 |39| 14.6585 142 | 204238 | E N=XTAH =
WA
T E
T — A48
T
9:32:31 | 910 (39| 14.6592 142 | 20.4006 | E FFY
9:33:12 | 909 (39| 14.6596 142 | 20.3944 | E VAR
9:33:35 | 909 |39| 14.6597 142 | 20.3866 | E AT EA
Gifl=
9:34:25 | 908 (39| 14.6601 |N|142| 203763 | E P o—L=3
bR O TIZTHETIR
9:35:48 | 908 (39| 14.6622 |N|142| 20.3635 | E T1=
=3 ?
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9:36:35 | 908 (39| 14.6608 |N | 142 | 20.3587 | E =3 ?
9:37:33 | 908 (39| 14.6614 |N|142| 203502 | E FFY a3
9:39:26 | 907 (39| 14.6610 |N|142| 20.3296 |E DIV T EA
9:42:56 | 905 (39| 14.6595 |N|142| 20.2848 | E UILVH
9:43:35 | 906 (39| 14.6618 |N|142| 202775 | E J= =3
T
9:44:30 | 905 (39| 14.6617 |N|142| 20.2661 |E H=
W AEM D ETAT LA AT
9:47:00 | 904 (39| 14.6614 |N|142| 20.2385 | E =3
9:47:34 | 903 (39| 14.6613 |N|142| 202313 |E ISR
9:47:48 | 903 (39| 14.6611 |N|142| 20.2322 |E =3
9:48:14 | 904 (39| 14.6627 |N|142| 20.2249 | E UIVA 893m
9:48:51 | 903 (39| 14.6627 |N|142| 20.2186 | E XFY
9:49:44 | 903 (39| 14.6607 |N|142| 20.2100 | E Eo— L=
9:50:06 | 903 [39| 14.6618 |N|142| 20.2051 |E FF
9:50:39 | 903 (39| 14.6615 |N| 142 | 20.1989 |E 24
9:51:03 | 902 (39| 14.6614 |N|142| 20.1921 |E H=
9:51:21 | 902 (39| 14.6616 |N|142| 20.1874 | E =3
Reavi=la
9:52:31 | 901 (39| 14.6624 |N|142| 20.1678 | E TETA 890m
7EENT REVNDD %
9:53:49 | 901 (39| 14.6658 |N|142| 20.1654 | E Fa
9:54:49 | 901 (39| 14.6659 |N|142| 20.1524 |E FF
9:55:49 | 900 (39| 14.6677 |N|142| 20.1351 |E A~ MR
9:56:24 | 900 (39| 14.6683 |N|142| 20.1302 | E FF
9:57:10 | 900 (39| 14.6691 |N|142| 20.1204 |E =3 ?
9:57:21 | 900 (39| 14.6692 |N|142| 20.1182 | E T1=
9:58:06 | 900 (39| 14.6707 |N|142| 20.1082 | E Eo— L=
9:58:23 | 900 (39| 14.6719 |N|142| 20.1069 |E =3
9:58:56 | 899 (39| 14.6706 |N|142| 20.1005 | E X FY
9:59:24 | 899 (39| 14.6712 |N|142| 20.0933 | E SRR
9:59:35 | 900 (39| 14.6721 |N|142| 20.0905 | E FF2
XFF LD
9:59:54 | 898 |39| 14.6733 |N | 142 | 20.0824 |E = I
10:00:16 | 899 |39| 14.6734 142 | 20.0757 | E TAIRED JERHE
10:00:39 | 898 [39| 14.6757 |N|142| 20.0712 | E X FY
UILVH
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10:01:32 | 898 |39| 14.6751 |N|142| 20.0600 | E =3
10:02:12 | 898 [39| 14.6740 |N|142| 20.0533 | E =3
10:03:32 | 897 (39| 14.6717 |N| 142 | 20.0376 | E RO THE?
10:04:12 | 897 |39| 14.6707 | N | 142 | 20.0395 | E FRICIR > CTlEE
10:05:30 | 896 |39| 14.6718 |N|142| 20.0364 | E =3
10:06:08 | 897 [39| 14.6739 |N | 142 | 20.0344 | E A2
10:06:48 | 897 (39| 14.6734 |N|142| 20.0303 | E F 2L
10:07:31 | 896 |39| 14.6711 |N|142| 20.0226 | E =3
10:08:08 | 896 |39| 14.6727 |N|142| 20.0167 | E RO 2 FZNTND
10:08:26 | 896 [39| 14.6731 |N|142| 20.0181 | E ~y MNRMY
10:08:43 | 895 |39| 14.6720 | N | 142 | 20.0110 | E [EWNZ
A2
10:09:17 | 895 |39| 14.6714 |N|142| 20.0036 | E =3
10:09:41 | 895 [39| 14.6694 |N|142| 19.9980 | E =3
10:10:41 | 894 |39| 14.6674 |N|142| 19.9843 | E B LA
10:11:18 | 894 [39| 14.6672 |N|142| 19.9737 | E N
10:14:13 | 893 |39| 14.6646 |N|142| 19.9604 | E =3
10:14:40 | 893 |39| 14.6650 |N|142| 19.9563 | E =3
10:16:08 | 892 [39| 14.6667 |N|142| 19.9339 | E =3
10:16:27 | 891 |39| 14.6661 |N|142| 19.9295 | E =3
10:16:59 | 891 |39| 14.6676 |N|142| 19.9205 | E X FY
10:17:52 | 891 [39| 14.6691 |N|142| 19.9089 | E =3
IVH TS
=3
10:19:08 | 890 [39| 14.6715 |N|142| 19.8893 | E FF
XF
=3
10:22:08 | 889 [39| 14.6776 |N|142| 19.8444 | E X FY
=3
10:23:14 | 888 (39| 14.6814 142 | 19.8265 | E JAEAf [
10:24:38 | 888 (39| 14.6798 |N|142| 19.8108 | E N UIVEAHBLRBHUR
XF
10:26:15 | 886 |39| 14.6797 142 19.8078 | E FF
10:27:18 | 887 |39]| 14.6805 142 19.7914 | E FF
10:27:51 | 886 [39| 14.6825 142 | 19.7819 | E B=— A3
Eaa
10:28:42 | 885 [39| 14.6826 |N|142| 19.7660 | E X FY
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JERENTEIED

T
10:31:12 | 883 |39| 14.6850 | N | 142 | 19.7347 | E =3
10:33:22 | 883 [39| 14.6863 |N|142| 19.7296 | E BT hDADToA— R — 4%
10:33:30 | 882 39| 14.6867 | N | 142 | 19.7290 | E T =
10:33:47 | 882 39| 14.6860 | N | 142 | 19.7253 | E JEENT £\ 870m
10:34:45 | 881 (39| 14.6867 |N|142| 19.7107 | E =3
10:35:01 | 881 |39| 14.6874 |N|142| 19.7071 | E =3

Az 4
10:35:59 | 880 39| 14.6885 | N |142| 19.6928 | E Y
10:38:05 | 878 |39| 14.6918 | N | 142 | 19.6619 | E =32
10:38:20 | 878 39| 14.6908 | N | 142 | 19.6571 | E FFY
10:39:38 | 877 |39| 14.6913 | N | 142 | 19.6373 | E 23 FFY

T

T
10:40:14 | 876 |39| 14.6932 |N|142| 19.6276 | E =3

XF

T
10:42:36 | 874 |39| 14.6933 |N|142| 19.5881 | E =3

*F

*F

UILVH
10:46:22 | 870 |39| 14.6945 | N | 142 | 19.5407 | E Y
10:47:24 | 870 |39| 14.6978 |N|142| 19.5355 | E =3
10:47:58 | 870 |39| 14.7010 | N | 142 | 19.5327 | E Y
10:48:22 | 869 |39| 14.6997 |N|142| 19.5275 | E Y
10:49:19 | 869 |39| 14.7000 | N | 142 | 19.5163 | E FFY
10:49:36 | 868 |39| 14.6985 |N|142| 19.5144 | E FFY
10:49:48 | 868 |39| 14.6997 |N|142| 195113 | E =3
10:49:58 | 868 |39| 14.6994 |N|142| 19.5072 | E =3
10:51:13 | 867 |39| 14.6987 |N|142| 19.4965 | E =3
10:51:46 | 867 (39| 14.6994 |N|142| 19.4897 | E IV AT
10:51:55 | 866 |39| 14.6992 | N |142| 19.4843 | E I
10:54:23 | 864 |39| 14.6995 | N |142| 19.4629 | E FF 2N
10:57:53 | 861 |39| 14.7050 | N | 142 | 19.4143 | E IR TEENT SN UITH
10:58:57 | 860 |39| 14.7067 |N|142| 19.4011 | E VEY &
10:59:24 | 862 (39| 14.7106 | N | 142 | 194117 | E FFY
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11:00:30 | 859 [39| 14.7049 |N|142| 193799 |E LENESAND o

TrHEZW (EEEV LIRS =R
11:01:31 | 858 [39| 14.7064 |N|142| 19.3641 | E

HEhL 2)
11:02:22 | 857 [39| 14.7036 |N|142| 19.3533 | E PIFFU1
11:02:36 | 856 [39| 14.7041 |N|142| 19.3467 | E =3
11:03:29 | 856 [39| 14.7053 |N|142| 19.3336 | E Y7 Fva
11:04:42 | 855 [39| 14.7053 |N|142| 19.3159 |E ~yhMRMY
11:05:17 | 854 [39| 14.7065 |N|142| 19.3074 |E 24
11:06:08 | 853 [39| 14.7047 |N | 142| 19.2998 |E VRNV T
11:09:21 | 850 |39| 14.7075 | N |142| 19.2584 | E WRNTH, FR? ZODEATEI AT A
11:09:32 | 850 [39| 14.7061 |N|142| 19.2545 | E Vags FIALT?
11:11:02 | 849 [39| 14.7067 |N|142| 19.2363 | E VagZ ABRIBRLRENTRD
11:12:35 | 846 [39| 14.7054 |N|142| 192174 | E UIVH
11:15:31 | 844 [39| 14.7087 |N|142| 19.1793 | E F4E
11:15:59 | 843 |39| 14.7087 |N|142| 19.1733 | E YT\ AH A, T YayT
11:16:39 | 842 [39| 14.7092 |N | 142| 19.1638 | E ZEERTIXOBRTZ VNS> TND,
11:17:53 | 840 [39| 14.7110 |N|142| 19.1449 |E TG AT R IR
11:20:09 | 839 [39| 14.7139 |N|142| 19.1221 |E VagZ 7ra BOEAES
11:22:03 | 838 [39| 14.7139 |N|142| 19.1077 | E VRNV T
11:23:53 | 836 [39| 14.7174 |N|142| 19.0803 | E SR
11:25:46 | 834 |39| 14.7181 |N|142| 19.0583 | E RN 2 Yaxs T
11:26:47 | 833 [39| 14.7176 |N|142| 19.0525 | E 452
11:29:45 | 830 [39| 14.7157 |N|142| 19.0114 |E 0 T AT i 5 Ve
11:30:17 | 831 [39| 14.7186 |N | 142| 19.0061 |E T yaxs
11:30:54 | 829 |39| 14.7158 | N |142| 18.9916 | E vho, 7EERNT, Bl
11:32:29 | 828 [39| 14.7163 |N | 142| 18.9680 |E JEENTIXVDRIENSD AR,
11:33:40 | 826 [39| 14.7174 |N|142| 18.9525 | E VSN T 1O H
11:34:23 | 826 |39| 14.7183 | N | 142 | 18.9490 | E T AT B BR b
11:35:17 | 825 |39| 14.7194 |N|142| 18.9373 | E ThE FAXT BV ERBD
11:35:57 | 824 [39| 14.7184 |N|142| 18.9303 | E T

BEAORPHABICE S, I OBEEE
11:36:15 | 824 [39| 14.7195 |N|142| 18.9251 |E

3t A L THDH 2
11:38:50 | 821 |39| 14.7218 | N |142| 18.8757 | E 7T 2R ?

T, yagg AEiEEbDL T RUR,
11:42:16 | 817 [39| 14.7227 |N | 142| 18.8146 | E

HIMEL CUMRLY,
11:43:30 | 815 [39| 14.7231 142 18.7883 | E SRy SN = 2R
11:45:39 | 815 |39| 14.7296 142 | 18.7530 | E VagZ 7, Ao ST
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IZRBNT,

11:48:01 | 811 [39| 14.7274 |N|142| 18.7199 |E INSWRTA T = VakT Fwa
INESNWRT AT = TG A AZIZ 1 mIT 1@
11:48:50 | 811 [39| 14.7281 |N|142| 18.7065 | E
RSBV OHEETH S,
11:50:07 | 810 [39| 14.7279 |N|142| 18.6907 | E FALT NSV A
11:50:38 | 809 [39| 14.7283 |N|142| 18.6805 | E VAT INSWRT A TFA
11:51:31 | 808 [39| 14.7299 | N | 142 | 18.6659 |E INENVRT A2
11:52:01 | 808 [39| 14.7296 | N | 142 | 18.6608 | E FNEA AT B R
11:53:07 | 807 [39| 14.7302 | N | 142 | 18.6458 |E =3
11:54:09 | 807 [39| 14.7291 |N|142| 18.6372 | E IINESNRT A2
11:54:22 | 806 [39| 14.7289 |N | 142 | 18.6347 | E ZTA1
11:54:36 | 806 [39| 14.7291 |N|142| 18.6300 | E ZTA1
11:57:06 | 804 [39| 14.7274 |N|142| 18.5949 |E SV
11:58:28 | 804 [39| 14.7292 | N | 142| 18.5698 | E VR
11:59:03 | 803 [39| 14.7290 | N | 142 | 18.5604 |E XU A1
12:00:10 | 802 [39| 14.7281 | N | 142| 18.5454 | E SRERTAZ /)oY
12:01:39 | 801 |39| 14.7304 |N|142| 18.5286 | E =3
12:03:09 | 800 |39| 14.7297 |N|142| 185140 | E T
12:03:47 | 799 |39| 14.7295 | N | 142 | 18.5014 | E £
12:04:32 | 799 |39| 14.7308 |N|142| 18.4902 | E £
12:06:00 | 798 |39| 14.7322 |N|142| 18.4684 | E =3
12:06:13 | 797 (39| 14.7317 |N|142| 18.4619 | E £
12:07:35 | 796 |39| 14.7329 |N|142| 18.4430 | E =3
T — DR~ —PZ o1, ERLD
12:08:09 | 796 |39| 14.7330 |N|142| 18.4350 | E
414. 9m
12:09:18 | 795 |39 14.7350 142| 184111 |E A — 7 TREE, FHREE,
12:12:59 | 795 |39 14.7392 142 | 18.4040 | E AT VA AATHEIET—RICYVER 2,
12:14:18 | 796 |39| 14.7395 142 | 18.4003 | E HIE, BOIEN S & LIFEL TS
I, JE~ =GR I S R BT
12:18:55 | 796 |39| 14.7391 |N|142| 183995 | E
72o LIZBLZDREBIZL,
12:23:06 | 796 |39| 14.7409 |N|142| 18.4033 | E R
12:25:38 | 795 |39| 14.7377 | N | 142 | 18.4028 | E LRy 25T B 4G
12:27:12 | 796 |39| 14.7384 | N | 142 | 18.4021 | E LRy 7 2R TSRO 5
HETLRyZ A% LD D, #10cmibA
12:32:20 | 795 |39| 14.7374 |N|142| 18.4027 | E .
12:32:53 | 796 (39| 14.7368 142 | 18.3998 | E LRy 281 B 46
12:33:55 | 796 |39| 14.7374 142 183999 | E V=i
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12:39:16 | 796 |39| 14.7374 142 | 18.4020 |E LRy Z5HARE T
12:41:20 | 795 (39| 14.7374 142 | 18.4016 |E DO FHAIBA 45
12:43:51 | 796 |39| 14.7388 142 | 18.4037 | E DO FtaygEim 4 3 I hlE
DO #to B ETHWIEmEIZILDS, 14cm
12:49:11 | 795 [39| 14.7392 | N | 142 | 18.4056 |E
AT,
12:56:30 | 795 |39| 14.7386 |N|142| 18.4051 | E DO FHEI# T
13:00:41 | 795 |39| 14.7384 142 | 18.4059 | E Rx EABARY MDY
13:01:39 | 796 |39| 14.7404 |N|142| 18.4058 | E F~a
HPD DO 0.6
13:10:20 | 795 |39| 14.7391 |N|142| 18.4054 | E 8~ AT THLE
13:11:16 | 794 [39| 14.7401 |N|142| 18.4007 | E AT VLA NATHREE—RIZOEEZ
13:19:07 | 792 |39| 14.7130 |N|142| 183537 | E vo— a3
13:20:21 | 791 |39| 14.7080 |N|142| 18.3456 | E T1=
13:23:45 | 790 |39| 14.6968 |N|142| 183107 | E T1=
13:25:41 | 789 |39| 14.6922 |N|142| 18.2970 | E X FY
13:27:12 | 789 |39| 14.6868 |N|142| 18.2867 | E 23 I
13:27:22 | 789 |39| 14.6838 |N|142| 182851 | E H=
13:28:47 | 788 |39| 14.6780 |N|142| 182786 | E ARy M FE
13:31:24 | 786 |39| 14.6687 |N|142| 182492 | E =L
13:32:09 | 786 |39| 14.6672 |N|142| 18.2426 | E ALK
13:33:10 | 784 |39| 14.6615 |N|142| 18.2302 | E S8R 774m
e =k
13:37:21 | 783 |39| 14.6668 142 | 182139 | E X FY
13:41:41 | 781 |39| 14.6836 142 | 18.1734 | E =
13:44:09 | 780 |39| 14.6952 142 | 18.1570 | E "=— LT3 R/
FF
13:49:21 | 778 (39| 14.7172 |N|142| 18.1214 | E FF
13:51:34 | 777 |39| 14.7280 |N|142| 18.1060 | E BfaolEn
13:52:31 | 777 (39| 14.7327 |N|142| 18.1001 | E 2Vags
13:53:59 | 777 (39| 14.7365 |N|142| 18.0896 | E =32
13:55:32 | 776 |39| 14.7441 |N|142| 18.0771 |E KOFE
13:57:10 | 775 (39| 14.7525 |N|142| 18.0662 | E 10ERFE 11E I
13:58:15 | 775 |39| 14.7563 |N|142| 18.0526 | E 24
13:58:34 | 775 (39| 14.7569 |N|142| 18.0474 | E A H
14:06:14 | 771 (39| 14.7621 |N|142| 17.9934 | E FF
14:06:26 | 772 |39| 14.7603 |N|142| 17.9893 | E P 761m
14:10:58 | 770 |39| 14.7652 | N | 142 | 17.9819 | E AT VLA AT EEE—R
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HEBS 28RS0 T hg

14:12:32 | 772 (39| 14.7647 |N|142| 17.9791 | E
B, ebT . YRV
14:20:39 | 771 |39| 14.7622 |N|142| 17.9807 | E Ha 7 HRIE
14:24:34 | 772 |39| 14.7647 |N | 142 | 17.9798 | E HaT IR
14:31:05 | 771 |39| 14.7636 | N | 142 | 17.9784 | E IR T EIR
14:33:22 | 771 |39] 14.7629 |N|142| 17.9810 | E DEDOX -7l
14:35:02 | 772 |39| 14.7644 |N|142| 17.9785 | E WIS 94U ALETH B 4R
14:40:23 | 771 [39| 147621 |N|142| 17.9819 | E VI 34V T A LEHIAE T
14:41:02 | 771 [39] 14.7640 |N | 142| 179813 | E HHPEHRIBR R, A ELD,
14:46:13 | 772 |39] 14.7640 |N | 142| 17.9791 | E HFPFHALE T, DEDOX FHAKE T
14:48:43 | 772 [39] 14.7623 | N | 142| 17.9800 | E DO FHAIBA 44
14:49:57 | 772 |39| 14.7657 | N | 142 | 17.9803 | E FrH RIS CRHAE T
14:50:19 | 772 |39| 14.7645 |N| 142 | 17.9792 | E WIS 94U ALETH B 4R
14:55:34 | 772 |39| 14.7643 | N | 142 | 17.9806 | E IS 94U ALEHIFE T
14:55:52 | 772 |39| 14.7645 | N | 142 | 17.9799 | E M FHHIBAAA, 7emitTe
M EHIFE T, DO FHIIKE T, DO FHC
15:01:26 | 771 |39| 14.7633 |N|142| 17.9802 | E
PRI HARIM,
15:03:50 | 773 [39| 14.7642 |N | 142| 17.9788 | E Vag M B
15:09:51 | 772 (39| 14.7640 |N|142| 17.9769 | E 5 MBARI = 7 £L1 762m
15:15:42 | 773 (39| 14.7628 |N|142| 17.9757 | E 7R7F MBARI £%1E
15:19:52 | 772 [39| 14.7623 |N|142| 17.9773 | E Frkfa MBARI 272
XY= AL —1AT—F H T lemPe iR
15:22:19 | 772 (39| 14.7638 |N|142| 17.9769 | E
VB B S
15:27:19 | 772 |39| 147626 |N |142| 17.9787 | E LTLZIAT TfE, A, 7=
15:28:07 | 771 |39| 14.7646 |N|142| 17.9737 | E VaAgG AA2
15:29:25 | 771 |39] 14.7608 | N | 142| 179513 | E JEENT RO THMIIND
15:29:52 | 770 |39| 14.7608 |N|142| 17.9460 | E VaAgZ T SAHA,
15:30:55 | 768 |39| 14.7572 |N|142| 17.9224 | E oL RAMIT T <Ie&Z),
15:31:22 | 769 (39| 14.7580 |N|142| 17.9124 | E VK VAR JEENT, T
15:31:52 | 768 |39| 14.7587 |N|142| 17.9040 | E Vagg xFY
15:32:17 | 768 |39| 14.7594 |N|142| 17.8901 | E Fva JEENT DL S,
15:32:42 | 767 |39| 14.7599 |N|142| 17.8845 | E T XTI,
15:33:10 | 766 |39| 14.7609 |N|142| 17.8721 | E NATA L ROTVT 7E'ENT
15:34:12 | 764 (39| 14.7632 |N|142| 17.8468 | E RN T 2 IR
JERENTREAT—TH Y Fr=AS—
15:34:35 | 764 (39| 14.7651 |N|142| 17.8439 | E )
15:38:14 | 764 (39| 14.7619 |N|142| 17.8374 | E JERERNTEREAT—TH Y Fy= AT —
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15:43:02

762

14.7590

N

142

17.8232

B
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Dive Report HD#1815

Date: May 08 2015

Site: off South Miyagi Depth: 368-562m

Landing (Lat., Long., Time, Depth): 37°56.807°N, 142°03.013°E, 8:53, 562m
Leaving (Lat., Long., Time, Depth): 37°59.127°N, 142°01.017°E, 15:49, 368m
Pilot: Tetsuya Ishizuka Co-Pilot: Yosuke Chida

Observer: Shinji Tsuchida

Theme: Researches on marine ecosystem dynamics off Sanriku

Purpose:

1. Obtaining data sets of animals distribution for comparing the past data sets.
2. Three dimension mosaic mapping using the stereo camera system.

3. Sediment sampling by MBARI cores.

4. Quantitative benthos sampling by Eckman barge.

Payload Equipment:

1. Slurp gun

2. Seven bottles canister

3. Stereo mapping camera system

4. Large box

5. Eckman barge inside the large box
6.
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Sampling Points and Markers:

Time Position Depth Events
(m)
9:11  37°56.807° N, 142°03.013’E 562  MBARI core sampling, Yellow
9:14  37°56.807° N, 142°03.013’E 562  MBARI core sampling, Green
9:31  37°56.807° N, 142°03.013’E 562  Mud slurping, Canister#1
9:34  37°56.807° N, 142°03.013’E 562  Copepoda sampling, Canister#2
10:44  37°57.309° N, 142°02.605’E 496  Mud slurping, Canister#3
12:01 37°57.904° N, 142°02.182’E 435  Mud slurping, Canister#4, 5
13:20 37°58.503° N, 142°01.497’E 386  MBARI core sampling, Blue
13:22  37°58.503° N, 142°01.497°E 386  MBARI core sampling, White
13:40 37°58.503° N, 142°01.497°E 386  Mud slurping, Canister#6
13:59 37°58.503° N, 142°01.497’E 386  Eckman barge sediment sampling
15:18 37°59.127°N, 142°01.017’E 368  Eckman barge sediment sampling, Green
15:30  37°59.127° N, 142°01.017’E 368  Eckman barge sediment sampling, Red
15:35 37°59.127° N, 142°01.017’E 368  MBARI core sampling, Red/Blue
15:39  37°59.127° N, 142°01.017°’E 368  MBARI core sampling, Red

Dive Summary
In this dive, we explored the site off South Miyagi around 500m depth to compare the data sets obtained

before the Tsunami in 2011. We found a lots of traces looked like trawling on the slope from the landing
point to the end of dive. At the landing point, 562m depth, we had two MBARI core sampling and
examined to sample quantitatively by the slurp gun. Climbing the slope, we collected quantitative samples
by slurp gun at 496, 435, 386m depths respectively and sediments by MBARI corers at 386m and 368m
depths. At the end of dive, 368m depth, we examined to get mud samples using the Eckman barge for two
times. During the dive, we observed lots of ophiuroid sea stars in deeper area, but not many in shallower

area.
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Dive Log

Time Dep. Alt.
Pos. Lat Pos. Lon Description Remarks
(IsT) | (m) (m)
8:16:48 | 0 0 | 0.0000 |N| 0 |0.0000|E K
8:28:44 | 0 0 | 0.0000 |N| 0 |0.0000|E AT RAA
8:39:43 | 237 | 37 | 56.8322 | N| 142 | 3.0181 | E 10D
8:42:24 | 314 | 37 | 56.8195 | N| 142 | 3.0135 | E HLUAH
8:42:52 | 326 | 37 | 56.8184 | N| 142 | 3.0127 | E HLUOA B EA
8:50:08 | 560 | 37 | 56.8008 | N| 142 | 3.0136 | E LTy
8:50:49 | 569 | 37 | 56.7979 | N| 142 | 3.0174 | E IIITT AT
8:51:06 | 571 | 37 | 56.7987 | N| 142 | 3.0144 | E IR
8:51:26 | 573 | 37 | 56.8029 | N| 142 | 3.0161 | E =FV e
8:51:58 | 572 | 37 | 56.8053 | N| 142 | 3.0125 | E HIE
8:52:51 | 574 | 37 | 56.8062 | N| 142 | 3.0128 | E AIXF X YRHY TFAE 562m
8:54:19 | 575 | 37 | 56.8051 | N| 142 | 3.0141 | E 7T AT REN
B =R oYl )}
8:57:47 | 574 | 37 | 56.8042 | N| 142 | 3.0118 | E fa
Hobo WYX F v
(AN 72T HONTT=T A
9:03:08 | 574 | 37 | 56.8054 | N| 142 | 3.0120 | E AIFXLF X
9:04:45 | 574 | 37 | 56.8056 | N| 142 | 3.0122 | E BRNNIHEaoOWET o
9:04:53 | 574 | 37 | 56.8060 | N| 142 | 3.0120 | E 47
9:10:05 | 573 | 37 | 56.8043 | N| 142 | 3.0114 | E WO T
FRNA T
argEES
9:13:10 | 574 | 37 | 56.8047 | N| 142 | 3.0113 | E fka T BAE
9:15:54 | 574 | 37 | 56.8053 | N| 142 | 3.0124 | E DO ZHIBALE g
9:17:45 | 573 | 37 | 56.8049 | N| 142 | 3.0112 | E DO ZHIBALE /S
9:21:52 | 574 | 37 | 56.8047 | N| 142 | 3.0130 | E DO ZHIBALE
9:25:18 | 573 | 37 | 56.8057 | N| 142 | 3.0127 | E DO FHH#& T
AT—=TT s WERERE  Fv
9:26:29 | 574 | 37 | 56.8049 | N| 142 | 3.0126 | E .
AT —=TH o FAMNETHE=a~
9:30:17 | 573 | 37 | 56.8042 | N| 142 | 3.0117 | E
BE Fy=2
9:35:48 | 569 | 37 | 56.8069 142 | 3.0112 |E| 21| #FLE
9:39:08 | 573 | 37 | 56.8166 142 | 3.0169 | E AT VA NATHREEE—R ON
9:40:20 | 573 | 37 | 56.8153 142 | 3.0200 | E 28~
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9:40:46 | 573 | 37 | 56.8183 | N| 142 | 3.0173 | E a3

9:41:37 | 571 | 37 | 56.8225 | N| 142 | 3.0124 | E FEZRY NTA Tohn
INEHAT Y
T
FIAXZ
AT T
=FVerT

9:43:42 | 571 | 37 | 56.8410 | N| 142 | 2.9967 | E AIFXLF XY
27

9:46:36 | 569 | 37 | 56.8582 142 | 29783 | E =FV ey 7

9:47:10 | 568 | 37 | 56.8633 142 | 29734 | E Z—=I7
AHa

9:48:49 | 567 | 37 | 56.8711 | N| 142 | 2.9662 | E AT

9:49:11 | 566 | 37 | 56.8751 | N| 142 | 2.9636 | E =07

9:50:29 | 566 | 37 | 56.8844 | N| 142 | 2.9551 | E AIXTF X

9:51:03 | 565 | 37 | 56.8892 | N| 142 | 2.9490 | E H2—=07
AIX T XD

9:53:34 | 563 | 37 | 56.9090 | N| 142 | 2.9311 | E =

9:54:05 | 561 | 37 | 56.9144 | N| 142 | 2.9242 | E AHa

9:54:25 | 563 | 37 | 56.9192 | N| 142 | 2.9231 | E AIFXLF X

9:54:56 | 560 | 37 | 56.9252 | N| 142 | 2.9165 | E VEY &4

9:56:17 | 559 | 37 | 56.9421 | N| 142 | 2.9078 | E VRN o

9:56:35 | 558 | 37 | 56.9462 | N| 142 | 2.9051 | E WEIRIZ 5 & TR

9:57:14 | 557 | 37 | 56.9539 | N| 142 | 2.9008 | E VaKZ

9:57:40 | 558 | 37 | 56.9580 | N| 142 | 2.8985 | E 7=

9:58:41 | 557 | 37 | 56.9694 | N| 142 | 2.8917 | E A B =

9:58:57 | 555 | 37 | 56.9738 | N| 142 | 2.8876 | E AIXTF X

9:59:19 | 556 | 37 | 56.9779 | N| 142 | 2.8857 | E TFE AT v
V=

10:00:16 | 552 | 37 | 56.9901 | N| 142 | 2.8723 | E =
AR TF T, XTFY
T

10:01:04 | 551 | 37 | 57.0020 | N| 142 | 2.8648 | E fa
T

10:01:27 | 551 | 37 | 57.0072 | N| 142 | 2.8615 | E FFY

10:01:44 | 550 | 37 | 57.0105 142 | 2.8596 | E 7=

10:03:04 | 548 | 37 | 57.0278 142 | 2.8503 | E 7=
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10:03:15

548

37

57.0307

142

2.8483

F1&F0HR

T

10:03:49

548

37

57.0367

142

2.8452

Vagsz

T

TrE AR TF X

79

10:04:34

547

37

57.0510

142

2.8362

UIVH

79

79

10:05:28

545

37

57.0658

142

2.8253

TFE AV T, T

AHa

IR TN

10:06:22

542

37

57.0803

142

2.8149

AR A=A, T

F1&F0HR

T4

10:07:40

540

37

57.0969

142

2.8040

IR TF N

AH =

TF=E2

10:08:22

538

37

57.1064

142

2.7932

A a, TFA3

7,

10:09:08

537

37

57.1142

142

2.7856

JEE AN 2

10:09:53

536

37

57.1210

142

2.7803

F1&EF D

7,

10:10:47

535

37

57.1320

142

2.7687

IR TF N

AH =

AVFx

T2

10:11:31

533

37

57.1390

142

2.7605

F1&F0HR

T

TF=E2

VX

10:12:04

531

37

57.1480

142

2.7518

F1&E TV

10:12:19

532

37

57.1506

142

2.7519

F1&E TV

79

AVF 2

T

10:13:21

529

37

57.1643

142

2.7383

F1&F0HR
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ey 4

10:14:55

527

37

57.1831

142

2.7243

F1&F0HR

JEENT BT

10:16:12

525

37

57.1955

142

2.7127

VEY NV R

T

10:16:54

523

37

57.2026

142

2.7094

F1&E TV

IR F XY

=FV T

10:17:39

523

37

57.2080

142

2.7048

T AT

AVFX

10:18:58

521

37

57.2215

142

2.6930

VX

T

TFEE=UT RO

10:20:07

520

37

57.2331

142

2.6832

A

A7

10:20:44

518

37

57.2396

142

2.6754

F1&F0HR

AVFx

g3y

10:21:15

518

37

57.2426

142

2.6710

F1&EF D

10:21:37

517

37

57.2464

142

2.6670

AH

79

10:22:03

517

37

57.2494

142

2.6640

F1&EF D

T Vagg

T

10:22:43

516

37

57.2563

142

2.6565

e

=Fy>

AVFx

=l

10:23:20

514

37

57.2635

142

2.6490

T

FFY

10:24:17

513

37

57.2742

142

2.6401

F1&E TV

TG AR

79

10:24:54

512

37

57.2811

142

2.6341

F1&E TV

T

AVFx

T
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10:25:57

510

37

57.2901

142

2.6233

F1&F0HR

AH =

10:26:41

509

37

57.2963

142

2.6181

F1&F0HR

JEENT

10:27:19

508

37

57.3006

142

2.6120

RS

HHIKE— RO

AIATT=2

7 EENTERL Ok

10:35:13

508

37

57.3087

142

2.6052

=

10:37:30

509

37

57.3100

142

2.6058

JERENT AT —T TS, APERN

3,

EIARO A SIS %, 35
Fp=ITHRIE

10:49:36

506

37

57.3186

142

2.6037

AF DD, 77 Bk BT —R~

FFUHW

RUAT =

10:54:27

505

37

57.3256

142

2.5972

F1&F0HR

AH =

ey 4

79

10:55:05

504

37

57.3340

142

2.5893

Vagsg

vy

10:55:55

502

37

57.3466

142

2.5797

79

RIAT =

RIAT =

=FYrerT

10:56:55

500

37

57.3660

142

2.5658

T AR

e

10:57:51

499

37

573777

142

2.5596

ROAH = Vaxs

TE 2

AUA A

10:59:21

495

37

57.4001

142

2.5428

F1&E TV

79

F1&EF D

10:59:47

496

37

57.4026

142

2.5420

JEENF Lol E0

11:00:21

494

37

57.4127

142

2.5348

VX

F1&E TV
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VEY NV R

T2
11:01:39 | 493 | 37 | 57.4260 | N| 142 | 2.5245 | E AIFY  ATFLFT
FIET VR
11:02:18 | 492 | 37 | 57.4301 | N| 142 | 25179 | E ZTA
7
=FJ
11:03:50 | 489 | 37 | 57.4416 | N| 142 | 2.5058 | E 7=
AHa
11:04:04 | 489 | 37 | 57.4456 | N| 142 | 2.5014 | E FIEF VR
11:04:42 | 489 | 37 | 57.4554 | N| 142 | 2.4947 | E FIEF VR
11:05:06 | 488 | 37 | 57.4626 | N| 142 | 2.4913 | E g
11:05:45 | 487 | 37 | 57.4717 | N| 142 | 24852 | E 1= DR R 7%
11:06:40 | 486 | 37 | 57.4838 | N| 142 | 24775 | E AIXTF X
11:07:51 | 484 | 37 | 57.5017 | N| 142 | 2.4676 | E FIET VR
11:08:18 | 484 | 37 | 57.5073 | N| 142 | 2.4652 | E Z—=I7
11:08:52 | 484 | 37 | 57.5166 | N| 142 | 2.4598 | E Vo R=
11:09:03 | 483 | 37 | 57.5185 | N| 142 | 2.4579 | E SlEFOHR
11:09:42 | 482 | 37 | 57.5266 | N| 142 | 2.4525 | E Z—=I7
11:10:19 | 481 | 37 | 57.5305 | N| 142 | 2.4498 | E RUAIT=
11:10:32 | 481 | 37 | 57.5339 | N| 142 | 2.4478 | E FIEF VR
11:11:21 | 481 | 37 | 57.5428 | N| 142 | 2.4381 | E Z—=I7
11:12:17 | 479 | 37 | 57.5478 | N| 142 | 2.4316 | E 7=
11:12:41 | 477 | 37 | 57.5518 | N| 142 | 2.4264 | E A
11:12:56 | 479 | 37 | 57.5564 | N| 142 | 2.4257 | E A
11:13:53 | 477 | 37 | 57.5692 | N| 142 | 2.4126 | E FIET VR
11:14:52 | 475 | 37 | 57.5834 | N| 142 | 2.4031 | E H2—=I7
11:15:11 | 475 | 37 | 57.5845 | N| 142 | 2.4047 | E B PC FEBIDOTZD | 4FAh
11:20:57 | 475 | 37 | 57.6051 | N| 142 | 2.3968 | E H2—=I7
11:21:07 | 475 | 37 | 57.6073 | N| 142 | 2.3960 | E SIEFOHR
11:21:14 | 475 | 37 | 57.6084 | N| 142 | 2.3951 | E AT
11:21:20 | 474 | 37 | 57.6096 | N| 142 | 2.3926 | E X —=VT RUAT= AT X
11:21:51 | 474 | 37 | 57.6163 | N| 142 | 2.3886 | E AIFXLF X
11:22:50 | 474 | 37 | 57.6272 | N| 142 | 2.3834 | E =F YT AT A
11:23:04 | 474 | 37 | 57.6297 | N| 142 | 2.3823 | E FIEF VR
11:23:22 | 473 | 37 | 57.6315 | N| 142 | 2.3817 | E AIXTF X
11:25:07 | 470 | 37 | 57.6399 | N| 142 | 23752 | E FIXT ANINE D
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11:25:229 | 470 | 37 | 57.6420 | N| 142 | 2.3718 | E &y —I7

11:25:58 | 469 | 37 | 57.6477 | N| 142 | 2.3673 | E AR TFXI2 TAAAS
= 2 RADVPARDIELNT X

11:26:38 | 469 | 37 | 57.6557 | N| 142 | 2.3600 | E
Ronzzen, 7 a8 s

11:26:56 | 469 | 37 | 57.6585 | N| 142 | 2.3578 | E AR TF X H—=VT
A AR F X F—UT T

11:27:19 | 468 | 37 | 57.6632 | N| 142 | 2.3550 | E B

11:27:38 | 467 | 37 | 57.6661 | N| 142 | 2.3512 | E FIALT 2

11:27:53 | 468 | 37 | 57.6721 | N| 142 | 2.3500 | E FEF O

11:29:39 | 465 | 37 | 57.7000 | N| 142 | 2.3331 | E T

11:29:57 | 465 | 37 | 57.7069 | N| 142 | 2.3286 | E TIARA

11:30:58 | 463 | 37 | 57.7217 | N| 142 | 2.3181 | E F~a

11:31:16 | 464 | 37 | 57.7284 | N| 142 | 2.3151 | E KOK: 2

11:31:22 | 464 | 37 | 57.7284 | N| 142 | 2.3151 | E FIET VR

11:32:18 | 462 | 37 | 57.7407 | N| 142 | 2.3071 | E T AR

11:32:58 | 462 | 37 | 57.7482 | N| 142 | 2.3027 | E FIET VR

11:33:29 | 461 | 37 | 57.7541 | N| 142 | 2.2985 | E L5 24AH?

11:33:51 | 461 | 37 | 57.7583 | N| 142 | 2.2957 | E =7 F~va

11:34:19 | 460 | 37 | 57.7625 | N| 142 | 2.2924 | E FIET VR

11:34:31 | 460 | 37 | 57.7657 | N| 142 | 2.2907 | E TR

11:35:19 | 459 | 37 | 57.7714 | N| 142 | 2.2858 | E [ e

11:36:31 | 458 | 37 | 57.7827 | N| 142 | 2.2773 | E AIFXLF X2,

11:36:56 | 457 | 37 | 57.7878 | N| 142 | 2.2731 | E FEFVHh

11:37:38 | 456 | 37 | 57.7958 | N| 142 | 2.2641 | E X—=V7 7=

11:38:06 | 455 | 37 | 57.8033 | N| 142 | 2.2568 | E FEFVH

11:38:58 | 454 | 37 | 57.8149 | N| 142 | 2.2452 | E AR T X AR

11:39:30 | 452 | 37 | 57.8240 | N| 142 | 2.2397 | E H2—=07

11:39:47 | 453 | 37 | 57.8279 | N| 142 | 2.2350 | E 7

11:41:31 | 451 | 37 | 57.8576 | N| 142 | 2.2136 | E V==

11:42:48 | 449 | 37 | 57.8730 | N| 142 | 2.2002 | E H2—=U7 E=v

11:45:12 | 448 | 37 | 57.9046 | N| 142 | 2.1841 | E AH =

11:49:15 | 449 | 37 | 57.9043 | N| 142 | 2.1862 | E HIE

11:56:49 | 449 | 37 | 57.9045 | N| 142 | 2.1834 | E AT =TT TREVER 4 FF =

11:57:41 | 449 | 37 | 57.9048 | N| 142 | 2.1832 | E JEENT R

12:02:00 | 450 | 37 | 57.9055 | N| 142 | 2.1850 | E 4 FXr=MT

12:02:31 | 449 | 37 | 57.9038 | N| 142 | 2.1828 | E 5 FHF v =RIkE

12:11:11 | 448 | 37 | 57.9039 | N| 142 | 2.1836 | E 6 FX v =/ HUEBAA AR
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12:14:33 | 447 | 37 | 57.9033 | N| 142 | 2.1839 | E 27 B DR
12:15:04 | 449 | 37 | 57.9038 | N| 142 | 2.1845 | E AT
12:15:41 | 448 | 37 | 57.9032 | N| 142 | 2.1834 | E YT HAGZATAH =
ZITOMERERMETL, AU b —
12:16:16 | 449 | 37 | 57.9030 | N| 142 | 2.1831 | E
76F 1T D,
FHRORNZIEAR B, ENE LT 5
12:17:03 | 448 | 37 | 57.9022 | N| 142 | 2.1835 | E
FTE =2 /IIBEI LR,
R ONLE N L E LTZT20 , A<k
12:19:42 | 448 | 37 | 57.9026 | N| 142 | 2.1834 | E
~—2 6 T ~DH LA,
12:20:44 | 447 | 37 | 57.9057 | N| 142 | 2.1827 | E RUAIT=
12:21:09 | 446 | 37 | 57.9071 | N| 142 | 2.1809 | E 27
12:21:47 | 446 | 37 | 57.9131 | N| 142 | 2.1778 | E RUAT=
12:22:15 | 446 | 37 | 57.9178 | N| 142 | 2.1723 | E RO 2
12:22:28 | 446 | 37 | 57.9200 | N| 142 | 2.1696 | E NIRRT AH =
12:23:14 | 446 | 37 | 57.9268 | N| 142 | 2.1653 | E RO =, FFY
12:24:42 | 443 | 37 | 57.9438 | N| 142 | 2.1490 | E L—=U7 2
AR TF XY 2 AT VA AT
12:25:12 | 443 | 37 | 57.9526 | N| 142 | 2.1418 | E
K
BENRAROERNCHDEDZE, 6
12:25:57 | 441 | 37 | 57.9642 | N| 142 | 2.1349 | E
FOWHEEEFT 50
12:27:04 | 441 | 37 | 57.9787 | N| 142 | 2.1217 | E H2—=07
12:27:42 | 440 | 37 | 57.9864 | N| 142 | 2.1151 | E H2—=07
12:28:07 | 435 | 37 | 57.9879 | N| 142 | 2.1111 | E AIFXLF X
12:28:52 | 435 | 37 | 57.9871 | N| 142 | 2.0968 | E AIFXLF X
12:29:05 | 433 | 37 | 57.9864 | N| 142 | 2.0922 | E AT VAN AT R 1D %
12:29:37 | 434 | 37 | 57.9871 | N| 142 | 2.0703 | E AIXLTF X T1=
12:30:05 | 434 | 37 | 57.9858 | N| 142 | 2.0501 | E 27
12:31:08 | 432 | 37 | 57.9955 | N| 142 | 2.0293 | E A
12:31:39 | 431 | 37 | 57.9987 | N| 142 | 2.0183 | E AIXLF X
12:32:00 | 428 | 37 | 58.0017 | N| 142 | 2.0078 | E XL F XY
12:33:03 | 428 | 37 | 58.0149 | N| 142 | 1.9749 | E XL F X
12:33:34 | 428 | 37 | 58.0225 | N| 142 | 1.9593 | E H2—=07
12:34:24 | 430 | 37 | 58.0338 | N| 142 | 1.9308 | E AIELF X 2
12:35:03 | 428 | 37 | 58.0421 | N| 142 | 19117 | E AR T 2 AT U RE A
12:35:27 | 428 | 37 | 58.0462 | N| 142 | 1.8989 | E TINEEOT
12:36:06 | 427 | 37 | 58.0550 | N| 142 | 1.8780 | E 7= 2 L
12:37:22 | 426 | 37 | 58.0771 | N| 142 | 1.8466 | E 7
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12:37:32 | 424 | 37 | 58.0816 | N| 142 | 1.8393 | E AIXTF X
12:37:43 | 423 | 37 | 58.0839 | N| 142 | 1.8358 | E JEG|Z D5 &R
12:38:11 | 424 | 37 | 58.0918 | N| 142 | 1.8254 | E AIXTF X
12:38:27 | 422 | 37 | 58.0972 | N| 142 | 1.8188 | E Vo R=
12:39:11 | 422 | 37 | 58.1106 | N| 142 | 1.7978 | E AIXTF X
12:40:21 | 421 | 37 | 58.1263 | N| 142 | 1.7721 | E TINEN
12:41:23 | 421 | 37 | 58.1376 | N| 142 | 1.7628 | E =
12:42:40 | 418 | 37 | 58.1500 | N| 142 | 1.7540 | E TINEN
12:45:32 | 417 | 37 | 58.1819 | N| 142 | 1.7347 | E AIFXLF X
12:46:09 | 416 | 37 | 58.1884 | N| 142 | 1.7306 | E AIFXLF X
12:46:37 | 417 | 37 | 58.1938 | N| 142 | 1.7254 | E WA D720
12:47:00 | 416 | 37 | 58.1961 | N| 142 | 1.7232 | E F—=YTEh=
12:47:47 | 416 | 37 | 582026 | N| 142 | 1.7180 | E 1= DR R 7%
12:48:03 | 416 | 37 | 582056 | N| 142 | 1.7153 | E AIXTF X
12:48:31 | 415 | 37 | 582128 | N| 142 | 1.7107 | E H2—=07
12:48:53 | 415 | 37 | 582158 | N| 142 | 1.7084 | E bhFERERH =T
12:49:32 | 415 | 37 | 582227 | N| 142 | 1.7023 | E F—=YT7Eh=
12:49:54 | 414 | 37 | 582252 | N| 142 | 1.7000 | E 2 =7
12:51:40 | 413 | 37 | 582500 | N| 142 | 1.6820 | E S EEDF & TR
12:52:47 | 413 | 37 | 582642 | N| 142 | 1.6711 | E JER| I
12:53:28 | 411 | 37 | 582746 | N| 142 | 1.6646 | E Z—=I7
12:53:45 | 411 | 37 | 582779 | N| 142 | 1.6618 | E JEE5 | B
12:54:05 | 410 | 37 | 58.2836 | N| 142 | 1.6564 | E JER| I
12:54:57 | 410 | 37 | 582964 | N| 142 | 1.6475 | E JEG| Z B
12:55:11 | 410 | 37 | 58.3006 | N| 142 | 1.6444 | E JEG| Z B

T
12:55:46 | 409 | 37 | 58.3092 | N| 142 | 1.6373 | E JEG| Z B
12:56:02 | 410 | 37 | 583131 | N| 142 | 1.6333 | E AIXTF X
12:56:10 | 409 | 37 | 583143 | N| 142 | 1.6320 | E H2—=07
12:56:22 | 408 | 37 | 583168 | N| 142 | 1.6294 | E JEE5 | B

VEY &4
12:57:13 | 408 | 37 | 583291 | N| 142 | 1.6207 | E A

=FV L ehT
12:57:56 | 407 | 37 | 58.3421 | N| 142 | 1.6095 | E AH A
12:58:17 | 407 | 37 | 58.3478 | N| 142 | 1.6052 | E =
12:58:59 | 406 | 37 | 583596 | N| 142 | 1.5960 | E H2—=07
12:59:12 | 408 | 37 | 583645 | N| 142 | 1.5917 | E AT VAT AT R B A
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12:59:29 | 406 | 37 | 583672 | N| 142 | 1.5894 | E INSWAYR L F v IH 2 T
13:00:18 | 406 | 37 | 583760 | N| 142 | 1.5812 | E H=
T
13:02:21 | 404 | 37 | 58.3984 | N| 142 | 1.5617 | E A =T
H—=I7
13:03:23 | 404 | 37 | 58.4081 142 | 15501 | E =
13:04:08 | 402 | 37 | 58.4157 142 | 1.5458 | E 2—=I7
13:04:28 | 401 | 37 | 58.4218 142 | 1.5418 | E T T3
JER| X
ARy F—=YT
F=UT H=
13:05:12 | 401 | 37 | 58.4288 | N| 142 | 1.5371 | E JES | B
JEE 5 | Z B
FAXZ
13:06:05 | 401 | 37 | 58.4407 | N| 142 | 1.5297 | E ToOPNE =T
13:06:28 | 401 | 37 | 58.4452 | N| 142 | 1.5271 | E JEG| Z B
13:07:07 | 400 | 37 | 58.4517 | N| 142 | 1.5234 | E JEG| Z B
13:07:15 | 399 | 37 | 58.4526 | N| 142 | 1.5232 | E Z—=UT J=
13:08:03 | 400 | 37 | 58.4614 | N| 142 | 1.5158 | E HobRYF L FHIEN
13:08:39 | 399 | 37 | 584706 | N| 142 | 1.5119 | E BE—)T
13:09:07 | 399 | 37 | 584754 | N| 142 | 1.5092 | E JER| I
13:09:14 | 399 | 37 | 584771 | N| 142 | 1.5078 | E 2—=I7
13:09:24 | 399 | 37 | 58.4816 | N| 142 | 1.5055 | E AT VAT AT 1L
13:10:00 | 399 | 37 | 58.4877 | N| 142 | 1.5019 | E H2—=07
13:10:37 | 398 | 37 | 58.4942 | N| 142 | 1.5008 | E 8 FHEIE
13:11:34 | 398 | 37 | 58.4968 | N| 142 | 1.5020 | E ATV NAZEEE—NEEE
13:14:31 | 399 | 37 | 58.5014 | N| 142 | 1.4986 | E Z—=U7 S1=
13:15:33 | 401 | 37 | 58.5022 | N| 142 | 1.4970 | E K 385m
TUITT
13:18:12 | 400 | 37 | 58.5020 | N| 142 | 1.4976 | E HaTRE
13:21:06 | 400 | 37 | 58.5025 | N| 142 | 1.4967 | E B %
13:23:04 | 400 | 37 | 58.5024 | N| 142 | 1.4964 | E DO FHHIBAAs s
13:25:34 | 400 | 37 | 58.5011 | N| 142 | 1.4971 | E DO FHHIBAAs EfEE L
13:28:28 | 400 | 37 | 58.5013 | N| 142 | 1.4971 | E DO FHUIBH AR JE)E
13:31:40 | 399 | 37 | 58.5009 | N| 142 | 1.4970 | E DO FHHl#& T
13:32:56 | 400 | 37 | 58.5012 | N| 142 | 1.4964 | E AT—TH BE Xv=6
13:40:49 | 399 | 37 | 58.5006 | N| 142 | 1.4970 | E FToULA—RICEEEST
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13:41:13 | 399 | 37 | 58.5006 | N| 142 | 1.4978 | E I Ui
13:44:25 | 399 | 37 | 58.5014 | N| 142 | 1.4963 | E JE R 5%
Eh T WADEZA Ty~ AR
13:59:23 | 400 | 37 | 58.5012 | N| 142 | 1.4959 | E
R g T2 R
9 FITIMIT THLEBRLE, AT LAk
14:04:55 | 396 | 37 | 58.5014 | N| 142 | 1.4952 | E 384m
HE—RIC
14:13:39 | 396 | 37 | 58.5597 | N| 142 | 14514 | E H2—=I7
AIX
14:14:21 | 394 | 37 | 58.5694 | N| 142 | 1.4405 | E Z—=I7
TUITT
AIX
14:16:42 | 392 | 37 | 58.5957 142 | 1.4199 | E A
14:20:21 | 391 | 37 | 58.6376 142 | 13913 | E INEWAY R F 2T
14:20:57 | 391 | 37 | 58.6442 142 | 1.3868 | E RTAH =
=07
14:21:29 | 390 | 37 | 58.6512 | N| 142 | 1.3825 | E HAR
14:22:36 | 389 | 37 | 58.6635 | N| 142 | 1.3732 | E LU =7
14:23:33 | 388 | 37 | 58.6696 | N| 142 | 1.3685 | E FIET VR
14:23:41 | 389 | 37 | 58.6708 | N| 142 | 1.3663 | E H2—=I7
14:24:28 | 388 | 37 | 58.6782 | N| 142 | 1.3628 | E T
14:24:46 | 387 | 37 | 58.6806 | N| 142 | 1.3607 | E FIEF VR
FAHT?
14:26:06 | 387 | 37 | 58.6948 | N| 142 | 1.3515 | E AR I AT
14:26:54 | 387 | 37 | 58.7013 | N| 142 | 1.3479 | E AIF
14:27:41 | 387 | 37 | 58.7088 | N| 142 | 1.3429 | E RUAIT=
14:30:15 | 385 | 37 | 58.7408 | N| 142 | 1.3194 | E RTAH =
14:31:16 | 384 | 37 | 58.7505 | N| 142 | 1.3139 | E PRIER T LU CRERR
14:33:14 | 384 | 37 | 58.7758 | N| 142 | 1.2954 | E RO =, TVIT7
234
14:35:30 | 384 | 37 | 58.8025 | N| 142 | 1.2770 | E FIET VR
14:35:52 | 384 | 37 | 58.8078 142 | 1.2723 | E RIAH =
14:36:09 | 384 | 37 | 58.8116 142 | 12702 | E Z—=I7
JvA
14:36:51 | 383 | 37 | 58.8211 | N| 142 | 1.2639 | E FIEF VR
Z—V7
14:37:35 | 382 | 37 | 58.8329 142 | 12551 | E INEWAY R F I EE L
14:39:21 | 381 | 37 | 58.8573 142 | 1.2358 | E B0,

70




14:40:06 | 380 | 37 | 58.8668 | N| 142 | 1.2284 | E FIET VR
14:41:51 | 382 | 37 | 58.8852 | N| 142 | 1.2157 | E H2—=07
14:42:54 | 380 | 37 | 58.8953 | N| 142 | 1.2086 | E FIET OB
14:43:19 | 380 | 37 | 58.9019 | N| 142 | 1.2032 | E RTAH =
14:43:37 | 380 | 37 | 58.9062 | N| 142 | 1.1998 | E AR TebT | AT
14:44:09 | 379 | 37 | 589156 | N| 142 | 1.1929 | E 2 —VT  RUA
14:44:34 | 379 | 37 | 58.9233 | N| 142 | 1.1882 | E Z—=I7
14:44:50 | 380 | 37 | 58.9294 | N| 142 | 1.1846 | E Ji3—_ BIETVHR
14:46:20 | 379 | 37 | 58.9318 | N| 142 | 1.1833 | E AH A
14:47:18 | 378 | 37 | 58.9403 | N| 142 | 1.1753 | E FIETVERZ W
14:47:35 | 379 | 37 | 58.9421 | N| 142 | 1.1707 | E FEFVHh
14:47:49 | 378 | 37 | 58.9438 | N| 142 | 1.1665 | E 2T A
14:48:25 | 378 | 37 | 58.9498 | N| 142 | 1.1599 | E 2T A
s & U THERR . RDES72b D8l
14:50:26 | 376 | 37 | 58.9605 | N| 142 | 1.1474 | E
22, RITAAT-LEA
14:51:40 | 370 | 37 | 58.9594 | N| 142 | 1.1497 | E JEERT I TET,
14:51:47 | 370 | 37 | 58.9594 | N| 142 | 1.1497 | E H2—=07
14:52:30 | 370 | 37 | 58.9698 | N| 142 | 1.1394 | E ZTA
14:53:05 | 373 | 37 | 58.9828 | N| 142 | 1.1292 | E 2 =7
14:53:22 | 373 | 37 | 58.9884 | N| 142 | 1.1234 | E ZXTA2
14:53:55 | 373 | 37 | 58.9993 | N| 142 | 1.1136 | E ZUA
Z—=IT RAUA
14:54:34 | 374 | 37 | 59.0170 | N| 142 | 1.0984 | E Z—=I7
14:54:51 | 376 | 37 | 59.0248 | N| 142 | 1.0935 | E ZUA
14:55:00 | 375 | 37 | 59.0263 | N| 142 | 1.0906 | E ZTA
14:59:06 | 376 | 37 | 59.0845 | N| 142 | 1.0451 | E ZTA
14:59:17 | 375 | 37 | 59.0854 | N| 142 | 1.0469 | E fRilE LT, B IR
15:05:00 | 382 | 37 | 59.1270 | N| 142 | 1.0162 | E HIE
i o rEehT 3EK, =r~
15:18:25 | 380 | 37 | 59.1272 | N| 142 | 1.0185 | E
T CEE
B _EOIEENT WRWEET, =7
15:30:53 | 380 | 37 | 59.1271 | N| 142 | 1.0171 | E
~ U IRCEIR
15:34:33 | 382 | 37 | 59.1274 142 | 1.0171 | E REFIT IR
15:39:20 | 380 | 37 | 59.1275 142 | 1.0180 | E FRa T BRI
DO ##ll DO2.5 R 368
15:41:40 | 379 | 37 | 59.1268 142 | 1.0183 | E TEISE b
15:45:00 | 381 | 37 | 59.1261 142 | 1.0159 | E WIS b vEE2n
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15:48:04

378

37

59.1236

142

1.0168

DO R T, 1E¥EKT

15:49:35

377

37

59.1237

142

1.0167

HEERBALh
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Dive Report HD#1816

Date: May 09, 2015

Site: Off Toni, Sanriku Depth: 758-599m

Landing (Lat., Long., Time, Depth):  39°10.025°N, 142°17.985’E, 08:03, 799m
Leaving (Lat., Long., Time, Depth):  39°10.361°N, 142°17.580’E, 12:59, 779m
Pilot: Yosuke Chida Co-Pilot: Yuta Sakakibara

Observer: Yoshitaka Watanabe (JAMSTEC)

Theme: Researches on marine ecosystem dynamics off Sanriku

Purpose:

1.

vk wn

Sampling snow crabs for Bio-tracking observation

Stereo mosaic mapping using a stereo camera 3D mapping system
Sediment core sampling using MBARI corers

Biological sampling using a suction sampler

Measurement of dissolved Oxygen using a DO sensor

Payload Equipment:

1.

A

Slurp gun

Seven bottles canister

Stereo mapping camera system
Large box

Eckman barge inside the large box
MBARI core x6

DO Sensor

I ]
‘, IR

R



Sampling Points and Markers:

Time Position Depth (m) Events
08:13-  39°10.025°N, 142°17.985’E 799 MBARI core sampling (yellow, green), and
08:25 DO measurement
09:24  39°10.046°N, 142°17.860’E 790 Observation of debris
09:30  39°10.046°N, 142°17.831’E 791 Sampling a crab with suction sampler (box)
09:51 39°10.027°N, 142°17.771’E 787 Sampling a crab with suction sampler (box)
10:05 39°10.037°N, 142°17.841’E 790 Sampling a crab with suction sampler (box)
10:28 39°09.951°N, 142°17.869’E 789 Sampling a crab with suction sampler
(#1 canister)
10:47  39°09.941°N, 142°17.712’E 781 Sampling a crab with suction sampler (box)
11:12 39°10.101°N, 142°17.640’E 781 Sampling a crab with suction sampler (box)
11:42 39°10.200°N, 142°17.262’E 763 Observation of debris
12:16  39°10.341°N, 142°17.233’E 767 Sampling a crab with suction sampler
(#2 canister)
12:20  39°10.341°N, 142°17.233’E 767 Sampling a crab with suction sampler
(#3canister)
12:31 39°10.348°N, 142°17.292’E 769 Sampling a crab with suction sampler

(#4 canister)
12:58  39°10.361°N, 142°17.580°E 779 Sampling a crab with suction sampler

(#5 canister)

Dive Summary

This dive was performed around same area as HPD#1813, in order to mainly sample snow crabs to be
targets of the Bio-tracking system. At the landing point, two sediment sampling with MBARI corers and
DO measurement close the surface of and under the bottom were conducted. Data collection with stereo
camera 3D mapping system was carried out about 100 meters westward along the bottom of the canyon.
After that we concentrated to sample snow crabs. However there were fewer individuals than found in
HPD #1813. Considerable number of individuals which we found in this dive were small and unformed.
Finally only 10 individuals were sampled in four hours, and that is much fewer than we expected. Some
sampled individuals were unformed or seemed right after ecdysis. As other remarks, two site of debris

were found and there were a lot numbers of Japanese ivory shells.
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Dive Log

Time Dep. Alt.
Pos. Lat Pos. Lon Description Remarks
(sT) | (m) (m)
[ENN
7:17:21 0 0 | 0.0000 |[N| 0 0.0000 | E Ik %810
m
7:28:39 0 0 | 0.0000 |N| © 0.0000 | E LB AR
7:32:09 | 94 | 39 | 10.0341 | N| 142 | 18.0302 | E 100m
7:39:50 | 178 | 39 | 10.0243 | N| 142 | 18.0534 | E A5 —FH> ON
7:42:43 | 254 | 39 | 10.0227 | N| 142 | 18.0604 | E AT
7:45:07 | 325 | 39 | 100113 | N| 142 | 18.0434 | E 1 F~TAlT T
7:46:40 | 382 | 39 | 100112 | N| 142 | 18.0470 | E AG—=T I AKRANMEZ —
7:49:22 | 466 | 39 | 10.0052 | N| 142 | 18.0320 | E AT
7:53:27 | 602 | 39 | 9.9932 | N| 142 | 18.0087 | E fa
8:01:15 | 805 | 39 | 10.0088 | N| 142 | 17.9888 | E| 2.0 | MR 796
8:03:49 | 809 | 39 | 10.0248 | N| 142 | 17.9849 | E T 799
8:11:26 | 809 | 39 | 10.0238 | N| 142 | 17.9832 | E s a7 EAE
8:15:23 | 809 | 39 | 10.0232 | N| 142 | 17.9860 | E kT ERAE
8:17:26 | 809 | 39 | 10.0241 | N| 142 | 17.9830 | E DO FHlIBA%E e
8:19:00 | 809 | 39 | 10.0249 | N| 142 | 17.9834 | E DO FHAIBA4S v E
. HeFEY
8:22:12 | 809 | 39 | 10.0221 | N| 142 | 17.9845 | E DO FHHIBA%G viEE T
5. 5cm
8:25:32 | 809 | 39 | 10.0237 | N| 142 | 17.9844 | E DO FHlll#& T
8:26:35 | 809 | 39 | 10.0221 142 | 17.9843 | E B AU
8:27:28 | 807 | 39 | 10.0262 142 | 17.9846 | E AT VLA IATHEE—R
VEY M4
8:28:36 | 808 | 39 | 10.0301 | N| 142 | 17.9834 | E =3
8:28:56 | 808 | 39 | 10.0317 | N| 142 | 17.9819 | E F~a
8:29:58 | 808 | 39 | 10.0334 | N| 142 | 17.9747 | E FE AT AR AR
T
8:30:56 | 807 | 39 | 10.0368 | N| 142 | 17.9675 | E T2
8:31:21 | 808 | 39 | 10.0362 | N| 142 | 17.9657 | E Varz
8:31:29 | 808 | 39 | 10.0370 | N| 142 | 17.9646 | E H=
8:31:53 | 807 | 39 | 10.0353 | N| 142 | 17.9637 | E H=AT LA 5
8:32:52 | 807 | 39 | 10.0358 | N| 142 | 17.9619 | E TAR A
8:33:12 | 808 | 39 | 10.0379 | N| 142 | 17.9603 | E XY S
8:34:18 | 807 | 39 | 10.0413 | N| 142 | 17.9583 | E U2
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8:34:53 | 808 | 39 | 10.0434 | N| 142 | 17.9558 | E 7
8:36:26 | 806 | 39 | 10.0373 | N| 142 | 17.9456 | E T
8:37:21 | 806 | 39 | 10.0393 | N| 142 | 17.9369 | E Byags
8:37:54 | 806 | 39 | 10.0420 | N| 142 | 17.9311 | E T
8:38:29 | 806 | 39 | 10.0423 | N| 142 | 17.9266 | E U Yaggl
8:39:02 | 806 | 39 | 10.0441 | N| 142 | 17.9203 | E Vars xFY
8:39:25 | 806 | 39 | 10.0454 | N| 142 | 179173 | E H=
8:40:15 | 805 | 39 | 10.0437 | N| 142 | 179129 | E XFY U
8:40:38 | 805 | 39 | 10.0467 | N| 142 | 17.9095 | E T2 T
8:42:19 | 805 | 39 | 10.0491 | N| 142 | 17.9058 | E V=
8:48:16 | 804 | 39 | 10.0486 | N| 142 | 179110 | E VEY M4
8:51:02 | 804 | 39 | 10.0439 | N| 142 | 179104 | E A =R

T ATVLANATEEE—
8:56:52 | 805 | 39 | 10.0447 | N| 142 | 179118 | E .
8:59:04 | 806 | 39 | 10.0453 | N| 142 | 179107 | E A=Y TV T "4
9:05:36 | 805 | 39 | 10.0555 | N| 142 | 179142 | E F=a AR

FF
9:08:07 | 803 | 39 | 10.0449 | N| 142 | 179139 | E FFY
9:10:25 | 803 | 39 | 10.0393 142 | 17.9068 | E T =% A,

B, VTV T HRBHD, BT
9:12:18 | 805 | 39 | 10.0377 | N| 142 | 17.9087 | E

Lz
9:13:44 | 802 | 39 | 10.0369 | N| 142 | 17.9050 | E A
9:15:16 | 802 | 39 | 10.0375 | N| 142 | 17.8961 | E XFY
9:20:31 | 801 | 39 | 10.0441 | N| 142 | 17.8638 | E 1= A, 791
9:22:09 | 803 | 39 | 10.0448 | N| 142 | 17.8635 | E T =k, MR
9:23:08 | 802 | 39 | 10.0466 | N| 142 | 17.8590 | E I3 =72 HF
9:26:37 | 801 | 39 | 10.0441 | N| 142 | 17.8449 | E FFV
9:27:20 | 800 | 39 | 10.0478 | N| 142 | 17.8348 | E HI=F8
9:30:29 | 800 | 39 | 10.0450 | N| 142 | 17.8327 | E A=k 1
9:35:07 | 799 | 39 | 10.0553 | N| 142 | 17.7938 | E FFV
9:35:48 | 798 | 39 | 10.0512 | N| 142 | 17.7859 | E AL
9:36:30 | 796 | 39 | 10.0510 | N| 142 | 17.7771 | E XFY
9:38:35 | 798 | 39 | 10.0603 | N| 142 | 17.7560 | E XFY
9:39:00 | 796 | 39 | 10.0583 | N| 142 | 17.7493 | E Y400 TR§ TR
9:40:01 | 797 | 39 | 10.0636 | N| 142 | 17.7398 | E XFY
9:43:42 | 796 | 39 | 10.0736 | N| 142 | 17.7352 | E XFY
9:46:13 | 797 | 39 | 10.0506 | N| 142 | 17.7593 | E XFY
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9:47:17 | 796 | 39 | 10.0419 | N| 142 | 17.7641 | E FFY
9:48:05 | 796 | 39 | 10.0358 | N| 142 | 17.7627 | E FFY
9:48:29 | 796 | 39 | 10.0312 | N| 142 | 17.7647 | E FFY
9:49:05 | 796 | 39 | 10.0304 | N| 142 | 17.7645 | E W H)
9:49:56 | 796 | 39 | 10.0280 | N| 142 | 17.7723 | E H=FR
9:51:50 | 797 | 39 | 10.0272 | N| 142 | 17.7710 | E A=k 2
9:53:14 | 797 | 39 | 10.0300 | N| 142 | 17.7821 | E XFV AU T
9:55:40 | 799 | 39 | 10.0363 | N| 142 | 17.8013 | E =F R,
9:57:11 | 799 | 39 | 10.0358 | N| 142 | 17.8033 | E T =k, MR
10:02:09 | 799 | 39 | 10.0362 | N| 142 | 17.8358 | E N
10:03:25 | 801 | 39 | 10.0372 | N| 142 | 17.8403 | E =F R,
10:06:00 | 802 | 39 | 10.0395 | N| 142 | 17.8450 | E A=4wh 3#H
h=, BEDELDD, AT L
10:09:49 | 801 | 39 | 10.0422 | N| 142 | 17.8463 | E )
AN e s
THE Varg EEREFICED
10:11:01 | 801 | 39 | 10.0467 | N| 142 | 17.8584 | E
X
10:15:14 | 804 | 39 | 10.0360 | N| 142 | 17.8796 | E J%EhT | BhT
10:18:09 | 803 | 39 | 10.0111 | N| 142 | 17.8885 | E TrE ehT . JEENT
10:18:47 | 802 | 39 | 10.0053 | N| 142 | 17.8910 | E NATABER T HAT
10:20:33 | 802 | 39 | 9.9907 | N| 142 | 17.8906 | E Vagg N AHA
10:26:09 | 801 | 39 | 9.9513 |N| 142 | 17.8877 | E FFY
10:26:27 | 799 | 39 | 9.9491 |N| 142 | 17.8799 | E FTUFEIEL 2 VayT
10:27:05 | 799 | 39 | 9.9507 |N| 142 | 17.8680 | E =, Fr= AL — UYL TYT
10:31:17 | 798 | 39 | 9.9512 |N| 142 | 17.8558 | E FFY
10:32:29 | 799 | 39 | 9.9525 |N| 142 | 17.8418 | E RATTAZ N
10:32:39 | 798 | 39 | 9.9507 | N| 142 | 17.8370 | E fabLu
10:33:27 | 798 | 39 | 9.9492 | N| 142 | 17.8325 | E E RNt
NATTA, VagZ T DI
10:34:45 | 796 | 39 | 9.9408 | N| 142 | 17.8215 | E DN, RALD T A VT
%)
FlEEE, i TRATARZL N,
10:37:19 | 795 | 39 | 9.9371 |N| 142 | 17.8008 | E
VAFGRT TS
10:38:20 | 794 | 39 | 9.9337 | N| 142 | 17.7921 | E FFY
10:39:30 | 794 | 39 | 9.9326 | N| 142 | 17.7793 | E BIRENSNA T A LGP
10:39:48 | 794 | 39 | 9.9332 |N| 142 | 17.7748 | E FFY
10:41:08 | 794 | 39 | 9.9308 |N| 142 | 17.7559 | E FFY
10:43:11 | 791 | 39 | 9.9276 | N| 142 | 17.7277 | E PSATTAD U758 %
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10:44:41 | 791 | 39 | 9.9390 | N| 142 | 17.7153 | E H=FE, I3
10:49:24 | 791 | 39 | 9.9462 |N| 142 | 17.7028 | E FFY
10:49:42 | 791 | 39 | 9.9481 | N| 142 | 17.6973 | E RATADI T TSI
10:50:32 | 790 | 39 | 9.9496 | N| 142 | 17.6882 | E vags Fwa
REOEMHD, 7EENT 1T
10:54:46 | 789 | 39 | 9.9807 |N| 142 | 17.6821 | E .
INATAETDUIEZ D,
100mfRV o724 300°1Z2— A%
10:58:13 | 790 | 39 | 10.0092 | N| 142 | 17.6805 | E
0%
11:01:15 | 792 | 39 | 10.0526 142 | 17.6885 | E NATAYTND
11:02:32 | 793 | 39 | 10.0721 142 | 17.6947 | E Fa
A
11:03:12 | 794 | 39 | 10.0823 | N| 142 | 17.6993 | E a—2% 30001295
XF
11:06:24 | 794 | 39 | 10.0908 142 | 17.6719 | E INATA W72
11:07:29 | 793 | 39 | 10.0958 142 | 17.6662 | E T
VEY 4
11:10:08 | 792 | 39 | 10.1019 | N| 142 | 17.6374 | E HI=F8
11:12:32 | 792 | 39 | 10.1006 | N| 142 | 17.6392 | E H=/vh 6ILH
11:13:51 | 791 | 39 | 10.1039 | N| 142 | 17.6263 | E XFY
11:16:47 | 789 | 39 | 10.1136 | N| 142 | 17.5957 | E HORTAH =5 fy A —
ALK
11:18:48 | 788 | 39 | 10.1209 | N| 142 | 17.5704 | E XFY
11:20:54 | 787 | 39 | 10.1289 | N| 142 | 17.5370 | E XFY
11:21:31 | 786 | 39 | 10.1297 | N| 142 | 17.5290 | E Fa
11:21:42 | 786 | 39 | 10.1296 | N| 142 | 17.5237 | E FFY
11:23:04 | 785 | 39 | 10.1357 | N| 142 | 17.5033 | E FFV
11:23:19 | 785 | 39 | 10.1368 | N| 142 | 17.5003 | E FFY
11:24:38 | 784 | 39 | 10.1406 | N| 142 | 17.4807 | E VEY 4
11:25:13 | 783 | 39 | 10.1421 | N| 142 | 174732 | E FFV
11:27:36 | 782 | 39 | 10.1489 | N| 142 | 17.4400 | E FFY
11:29:08 | 780 | 39 | 10.1532 | N| 142 | 17.4211 | E XFY
11:29:49 | 781 | 39 | 10.1552 | N| 142 | 17.4138 | E FFU2
11:31:22 | 780 | 39 | 10.1614 | N| 142 | 173916 | E XFY
11:34:57 | 777 | 39 | 10.1887 | N| 142 | 173393 | E XFY
11:35:36 | 777 | 39 | 10.1886 | N| 142 | 173299 | E XFY
11:35:57 | 777 | 39 | 10.1885 | N| 142 | 173261 | E XFY
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11:38:57 | 774 | 39 | 10.1921 | N| 142 | 172933 | E V=N
11:39:08 | 774 | 39 | 10.1926 | N| 142 | 17.2919 | E =3
11:40:43 | 772 | 39 | 10.1964 | N| 142 | 172725 | E FFY
11:41:50 | 771 | 39 | 10.1995 | N| 142 | 17.2638 | E HFAI FFV
11:43:14 | 771 | 39 | 102012 | N| 142 | 172596 | E AHa
11:44:24 | 771 | 39 | 10.2049 | N| 142 | 172457 | E S N e N/
11:45:08 | 771 | 39 | 10.2094 | N| 142 | 172372 | E FFY
oz
11:47:16 | 770 | 39 | 10.2191 | N| 142 | 172137 | E FFY
11:48:44 | 771 | 39 | 10.2290 | N| 142 | 17.1938 | E FFY
11:49:25 | 769 | 39 | 10.2313 | N| 142 | 17.1857 | E T vaxs
11:49:46 | 770 | 39 | 102349 | N| 142 | 17.1819 | E HI=F8
11:52:27 | 766 | 39 | 102322 | N| 142 | 17.1863 | E T =ikE
11:53:29 | 768 | 39 | 102363 | N| 142 | 17.1801 | E Varz
11:55:34 | 771 | 39 | 102634 | N| 142 | 17.1840 | E EoLAs
11:58:31 | 772 | 39 | 102975 | N| 142 | 17.1769 | E HI=F8
12:04:10 | 774 | 39 | 103058 | N| 142 | 17.1855 | E =L ~HAD
12:11:25 | 777 | 39 | 103451 | N| 142 | 17.2233 | E PTNZHH 2 KOFL 2
12:12:27 | 776 | 39 | 103402 | N| 142 | 172239 | E pecle
H=F L, o THBNR, BTl
12:13:20 | 776 | 39 | 103423 | N| 142 | 172321 | E
T ERID
A=Y TV TR, FIEL, F
12:14:37 | 777 | 39 | 103417 | N| 142 | 172305 | E ¥ SRS HEANS I TODD Rl
o FAMAA L TATIZES
F Y= AL —TH = DHEINS LT
12:15:32 | 777 | 39 | 103407 | N| 142 | 172321 | E
DT EERER
H=FE R, WoTe AEELTZ, Y
12:17:221 | 777 | 39 | 103418 | N| 142 | 172349 | E
DIENDDERFD
12:20:221 | 777 | 39 | 103422 | N| 142 | 172361 | E N=DYr TV T HR DD
A=Y TV T, B D
12:21:04 | 777 | 39 | 103419 | N| 142 | 172353 | E
b ?3 FEX Y= AT —ITHEN
PSNHI=HFE R, NESTETRL
12:21:59 | 777 | 39 | 103417 | N| 142 | 172384 | E
12:23:02 | 777 | 39 | 103437 | N| 142 | 17.2455 | E T 23 2=3 JLHAHDNTND
12:25:06 | 779 | 39 | 103493 | N| 142 | 17.2740 | E fa
12:25:32 | 779 | 39 | 103496 | N| 142 | 172778 | E AWK Ttz
H=FH? T T B> THIE,
12:26:40 | 780 | 39 | 103493 | N| 142 | 17.2926 | E

HWORIENLDEFFO
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12:29:15 | 779 | 39 | 10.3486 | N| 142 | 17.2908 | E T
12:30:19 | 779 | 39 | 103484 | N| 142 | 172929 | E H=DY TV T ERID
PV TR 2 BEEL CHLAE
12:30:43 | 780 | 39 | 10.3493 | N| 142 | 17.2919 | E
% T
Fry = A —R— ADF|T T =)
12:32:08 | 779 | 39 | 10.3490 | N| 142 | 172939 | E HDOERER, TIUK->T 4 Hxv
Z AL — TR
12:35:07 | 780 | 39 | 10.3548 | N| 142 | 17.3197 | E B =R INED ST D TAL—
12:37:16 | 781 | 39 | 103567 | N| 142 | 17.3421 | E WEESE N Z 7 BT N %<l oT- 2
12:38:12 | 781 | 39 | 10.3558 | N| 142 | 17.3563 | E Fwz?
12:40:34 | 784 | 39 | 103609 | N| 142 | 17.3914 | E FFT?
12:41:20 | 784 | 39 | 103591 | N| 142 | 174012 | E K&7pehT
12:43:01 | 783 | 39 | 10.3586 | N| 142 | 17.4250 | E FFT?
O= T OIEE IR, Th
12:48:47 | 787 | 39 | 103596 | N| 142 | 17.4941 | E
P DAENEE A E NN
12:51:07 | 786 | 39 | 10.3583 | N| 142 | 17.5167 | E HPD i %51 %
12:53:55 | 788 | 39 | 10.3560 | N| 142 | 17.5617 | E JECNT IR I T
H=FE R NSV, YT
12:55:10 | 788 | 39 | 10.3576 | N| 142 | 17.5786 | E RS DIDEE, WODBFENDLD
ZRFD
H=Y TV TR, 5 FFXr=A
12:58:19 | 789 | 39 | 10.3597 | N| 142 | 17.5805 | E
A — TR,
12:59:16 | 789 | 39 | 10.3605 | N| 142 | 17.5852 | E B VB VA T
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Dive Report HD#1817

Date: May 11, 2015

Site: Off Ohtsuchi, Sanriku Depth: 972-973m

Landing (Lat., Long., Time, Depth): 39°19.971°N, 142°27.013°E,12:25, 973m
Leaving (Lat., Long., Time, Depth): 39°19.947°N, 142°26.959’E, 12:56, 972m
Pilot: Shigeru Kikuya Co-Pilot: Yosuke Chida

Observer: Kazumasa Oguri

Theme: Researches on marine ecosystem dynamics off Sanriku

Purpose:

1. Recovery of anti-trawling lander system deployed off Ohtsuchi, ca. 1000 m water depth.

Payload Equipment:
1. Slurp gun
2. Seven bottles canister

3. Recovery hooks

Sampling Points and Markers:

Time Position Depth Events
(m)

12:25  39°19.971°N, 142°27.002°E 981  Landed
12:31  39°19.950° N, 142°26.970’E 981  Lander was found
12:37  39°19.947° N, 142°26.960’E 983 Lander recovery started
12:37  39°19.947° N, 142°26.960’E 983  Lander was hooked up
12:56  39°19.942°N, 142°26.962’E 983  Left

Dive Summary

Lander system deployed during NT14-11 cruise was recovered. By this dive, ADCP, CTD, dissolved
oxygen and turbidity data for 10 months in 1 hour interval were successfully obtained. 1284 pictures and 45

movies (5 minutes) taken on the sea floor were also recorded.
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Dive Log

Time Dep. Alt.

Pos. Lat Pos. Lon Description Remarks
(JST) | (m) (m)
11:32:06 | 0 | 0 | 0.0000 [ N| 0 0.0000 | E| 0.0 | Hang up
11:35:53 | 0 | 0 | 0.0000 | N| 0 0.0000 | E K
11:46:18 | 0 0 | 0.0000 |N| 0 0.0000 | E T BA A
11:47:52 | 37 | 39 | 199762 | N| 142 | 27.0434 | E 40m
11:57:10 | 207 | 39 | 19.9758 | N| 142 | 26,9987 | E 200m
12:00:53 | 312 | 39 | 19.9757 | N| 142 | 27.0185 | E 300m
12:12:58 | 716 | 39 | 19.9672 | N| 142 | 27.0168 | E 700m
12:21:48 | 979 | 39 | 19.9751 | N| 142 | 27.0135 | E IR
12:22:07 | 981 | 39 | 19.9748 | N| 142 | 27.0194 | E 7
12:23:45 | 981 | 39 | 19.9754 | N| 142 | 27.0154 | E 24
12:24:01 | 980 | 39 | 19.9725 | N| 142 | 27.0139 | E R—~—CHER
12:24:15 | 981 | 39 | 19.9726 | N| 142 | 27.0118 | E =S
12:25:19 | 981 | 39 | 19.9687 | N| 142 | 27.0120 | E VEY 4
12:25:27 | 981 | 39 | 19.9708 | N| 142 | 27.0099 | E XK 970m
12:26:41 | 981 | 39 | 19.9662 | N| 142 | 27.0018 | E T AT TR
12:27:21 | 982 | 39 | 19.9605 | N| 142 | 26.9916 | E VEY M4
12:27:36 | 981 | 39 | 19.9589 | N| 142 | 26.9889 | E =N
12:27:48 | 981 | 39 | 19.9570 | N| 142 | 26.9864 | E A2
12:28:10 | 982 | 39 | 19.9557 | N| 142 | 26.9845 | E VEY M4
12:28:39 | 982 | 39 | 19.9532 | N| 142 | 26.9803 | E =3
12:28:47 | 982 | 39 | 19.9525 | N| 142 | 26.9807 | E o Vatwa g8
12:30:15 | 981 | 39 | 19.9515 | N| 142 | 269738 | E VEY 4
12:30:52 | 981 | 39 | 19.9509 | N| 142 | 26.9700 | E 7
12:31:16 | 981 | 39 | 19.9499 | N| 142 | 26.9695 | E T — R
12:34:48 | 983 | 39 | 19.9469 | N| 142 | 269592 | E T — Bl
12:37:21 | 983 | 39 | 19.9467 | N| 142 | 26.9601 | E EeZ4 VLN IR L
12:43:51 | 983 | 39 | 19.9456 | N| 142 | 26.9586 | E RGBT ZET
12:43:56 | 983 | 39 | 19.9456 | N| 142 | 26.9586 | E JEENT 1 RIEIND
12:51:48 | 982 | 39 | 19.9426 | N| 142 | 26.9599 | E Ty IBROITET
12:55:27 | 983 | 39 | 19.9416 | N| 142 | 269622 | E m—777L
12:56:14 | 983 | 39 | 19.9421 | N| 142 | 26,9619 | E e € 972m

% EFE1330
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Dive Report HD#1818

Date: May 11, 2015

Site: Off Ohtsuchi, Sanriku Depth: 722-728m

Landing (Lat., Long., Time, Depth): 39°18.556’N, 142°18.343°E, 15:44, 728m
Leaving (Lat., Long., Time, Depth): 39°18.569°N, 142°18.316’E, 17:02, 726m
Pilot: Shigeru Kikuya Co-Pilot: Yosuke Chida

Observer: Shinji Tsuchida

Theme: Researches on marine ecosystem dynamics off Sanriku

Purpose:
1. Releasing 16 snow crabs glued with a small pinger at the bio-tracking area off Ohtsuchi.
2. Measurement calibration of the stereo mapping camera system by taking photos of the tagged crabs.

3. Collecting animals to elucidate its distribution patterns

Payload Equipment:

1. Slurp gun

2. Seven bottles canister

3. Stereo mapping camera system

4. Large box include alive snow crabs
5. MBARI core x6

6. DO Sensor
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Sampling Points and Markers:

Time Position Depth Events

(m)
16:19  39°18.557° N, 142°18.294’E 722 Crabs with pinger released
16:34  39°18.565° N, 142°18.297°E 725  Crabs with pinger released
16:58 39°18.569’N, 142°18.316’E 726  Ophiuroids sampling, Canister#3
16:59 39°18.569°N, 142°18.316’E 726  Mud slurping, Canister#4
17:00 39°18.569°N, 142°18.316’E 726 ~ Mud slurping, Canister#5

Dive Summary

We landed at the center of bio-tracking area which deployed and calibrated at May 9". Then we opened

two packs included snow crabs with pingers and released to the bottom. We examined to take crab photos

by the stereo mapping camera system for the calibration of the estimated data by the comparison with the

measured carapace width. Before the leaving bottom, ophiuroids and mud samples were collected by the

slurp gun in a short time.
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Dive Log

Time Dep. Alt.
Pos. Lat Pos. Lon Description Remarks
(JST) (m) (m)
15:02:16 | 0 0 | 0.0000 | N| 0 0.0000 | E K
15:14:24 | 0 0 | 0.0000 | N| 0 0.0000 | E BB 4f
15:17:43 | 102 | 39 | 18.5684 | N| 142 | 18.3497 | E 100m
15:29:22 | 308 | 39 | 18.5615 | N| 142 | 183759 | E 300m
15:32:01 | 400 | 39 | 18.5677 | N| 142 | 18.3685 | E AT
15:32:18 | 410 | 39 | 18.5688 | N| 142 | 183712 | E 400m
15:32:52 | 428 | 39 | 18.5712 | N| 142 | 18.3683 | E AT
500m, A2 b=y 7 10FE A~
15:35:07 | 504 | 39 | 18.5748 | N| 142 | 18.3668 | E
THE)
15:38:56 | 604 | 39 | 18.5475 | N| 142 | 183712 | E 600m
15:42:06 | 706 | 39 | 18.5482 | N| 142 | 18.3608 | E 700m
HEEMRGR, RNV T L TT IA A
15:44:13 | 737 | 39 | 18.5562 | N| 142 | 18.3459 | E 728m
k
INA NIRRT SN, A
15:45:32 | 738 | 39 | 18.5566 | N| 142 | 18.3443 | E ]
2
15:47:45 | 738 | 39 | 18.5587 | N| 142 | 183427 | E ATV A AT — NI E
15:49:19 | 738 | 39 | 18.5570 | N| 142 | 18.3436 | E T vars
15:54:30 | 738 | 39 | 18.5577 | N| 142 | 183275 | E Vargsg ehr
15:55:08 | 738 | 39 | 18.5580 | N| 142 | 18.3307 | E B A EE B i
15:57:19 | 738 | 39 | 18.5575 | N| 142 | 18.3336 | E RWEED LTS
16:00:43 | 738 | 39 | 18.5550 | N| 142 | 183314 | E EHDOT —ALTTFOOHE DT
16:02:50 | 738 | 39 | 18.5553 | N| 142 | 18.3303 | E AV VN s AN ATED
16:05:58 | 738 | 39 | 18.5535 | N| 142 | 183210 | E 1 JCRET
16:07:32 | 738 | 39 | 18.5521 | N| 142 | 183205 | E XF1
16:10:00 | 738 | 39 | 18.5545 | N| 142 | 183093 | E 2VCEET
WO TREND -« IREMELTF
16:13:16 | 737 | 39 | 18.5548 | N| 142 | 183034 | E
M C,
16:19:30 | 736 | 39 | 18.5614 | N| 142 | 182905 | E —REARMET ! !
H=DERE DN/ FEL
16:21:05 | 735 | 39 | 18.5633 | N| 142 | 18.2876 | E ]
TR 5281292
16:22:16 | 735 | 39 | 18.5647 | N| 142 | 182933 | E DURTE, DATEEIEE—RIC
XF1, 7THE, v sEER
16:23:11 | 737 | 39 | 18.5669 | N| 142 | 18.2969 | E )
a2
16:28:32 | 739 | 39 | 18.5712 142 | 182964 | E R EZE B hf
16:32:16 | 737 | 39 | 18.5665 142 | 182943 | E JEFH L fik
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16:34:24 | 737 | 39 | 18.5642 | N| 142 | 182969 | E s T ! !
B =B RN T LI
16:39:02 | 736 | 39 | 18.5665 | N| 142 | 18.2969 | E )
T AT s~
16:51:57 | 736 | 39 | 18.5670 | N| 142 | 183022 | E HHESS 3 DT p—~— %R
ATV F AT T — Rk
16:52:18 | 736 | 39 | 18.5674 | N| 142 | 18.3026 | E
-
16:55:22 | 736 | 39 | 18.5676 | N| 142 | 183152 | E EELTEEEZTT
16:56:37 | 738 | 39 | 18.5669 | N| 142 | 183147 | E I ERE
16:58:23 | 738 | 39 | 18.5681 | N| 142 | 183140 | E SITAELIZIZY T
16:59:21 | 738 | 39 | 18.5677 | N| 142 | 183143 | E P = e AN/
17:00:34 | 738 | 39 | 18.5685 | N| 142 | 183165 | E 5ERX =Ty
17:02:05 | 738 | 39 | 18.5672 | N| 142 | 183177 | E BEIE 720
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Dive Report HD#1819

Date: May 12, 2015

Site: Kamaishi Canyon off Sanriku ~ Depth: 546-573m

Landing (Lat., Long., Time, Depth): 39°14.825°N, 142°14.300’E, 08:59, 550m
Leaving (Lat., Long., Time, Depth): 39°14.832°N, 142°14.217°E, 11:21, 551m
Pilot: Yosuke Chida Co-Pilot: Tetsuya Ishizuka

Observer: Yoshihiro Fujiwara (JAMSTEC)

Theme: Researches on marine ecosystem dynamics off Sanriku

Purpose:

5. Stereo mosaic mapping around sunken tsunami debris on the bottom of the Kamaishi Canyon using a
stereo mapping camera system

6. Sediment core sampling at the debris using MBARI corers

7. Biological sampling around the debris using a suction sampler

Payload Equipment:

1. Suction sampler

2. Seven-bottle canister

3. Stereo mapping camera system
4. Sample box

5. MBARI corers x6

6. DO sensor
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Sampling Points and Markers:

Time Position Depth (m)

Events

10:01- 39°14.830°N 546
10:58 142°14.196’E

Stereo mapping, sediment core sampling beside debris

(yellow, red, blue), biological sampling

11:09 39°14.832°N, 551
142°14.217°E

Core sampling 26 m away from the debris (red/blue,

green, white)

Dive Summary

Stereo mapping was conducted around the sunken tsunami debris, primarily at a car bumper, in the
Kamaishi Submarine Canyon at a depth of 547 m. The number, type and position of debris varied from
those observed during the NT14-11 cruise. One car bumper was discovered at the same location where two
bumpers were observed during NT14-11. The number of organisms attached to the bumper was increased
since the last year and the dominant species were ophiuroids and feather stars. Three sediment cores were
collected beside debris using MBARI core samplers. Suction sampling was also conducted around the

debris at the same location. Three background sediment cores were collected 26 m east from the bumper

location.
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Dive Log

Time Dep. Alt.

Pos. Lat Pos. Lon Description Remarks
(IST) | (m) (m)
8:14:58 | 0 | 0 | 0.0000 |N| 0 | 0.0000 | E UM
8:18:47 | 0 | 0 | 0.0000 |N| 0 | 0.0000 |E K
8:30:32 0 0 | 00000 |[N| 0 | 0.0000 |E TR
8:33:28 | 80 |39 | 14.9442 | N | 142 | 142769 | E ANZANE A
8:34:31 | 99 |39 |14.9341 | N | 142 | 142734 | E 100m
8:45:40 | 373 |39 | 14.8802 | N | 142 | 14.2546 | E AG—T Xy =AY ——[F
8:49:31 | 506 | 39 | 14.8444 | N | 142 | 14.2832 | E 500m
8:51:02 | 545 |39 | 14.8383 | N | 142 | 142922 | E W RR 535m
8:52:35 | 548 |39 | 14.8351 | N | 142 | 142942 | E YR ) =TS
8:56:33 | 562 |39 | 14.8261 | N | 142 | 14.2982 | E HIE 556m
8:56:56 | 562 |39 | 14.8253 | N | 142 | 14.2990 | E AT VAT AT —R
8:57:50 | 561 |39 | 14.8267 | N | 142 | 14.2999 | E Uyn
8:58:14 | 562 |39 | 14.8263 | N | 142 | 14.2989 | E B VLA b KEA
9:01:23 | 562 |39 | 14.8257 | N | 142 | 142999 | E Nt 0V VAN AT A (RS
9:02:03 | 560 |39 | 14.8253 | N | 142 | 14.2960 | E B TornFxTY
9:07:23 | 563 |39 | 14.8250 | N | 142 | 14.2969 | E 7=
9:08:52 | 570 |39 | 14.8176 | N | 142 | 14.2919 | E H=
9:09:48 | 573 | 39 | 14.8157 | N | 142 | 14.2896 | E Z—=I7

7T oNRE REL SmTAT LA
9:10:15 | 573 |39 | 148134 | N | 142 | 142885 | E
<~ Bl

9:10:48 | 573 |39 | 14.8143 | N | 142 | 14.2820 | E AIFXLF X
9:11:28 | 573 |39 | 148150 | N | 142 | 142784 | E RTAH=:2
9:11:49 | 572 |39 | 148153 | N | 142 | 142767 | E it
9:12:20 | 573 |39 | 14.8148 | N | 142 | 142699 | E MW ATH
9:12:32 | 573 |39 | 148159 | N | 142 | 142676 | E XFV
9:13:11 | 571 |39 | 148178 | N | 142 | 142651 | E 43 ¥FY
9:13:56 | 571 |39 | 14.8177 | N | 142 | 142590 | E T =H=
9:14:37 | 571 |39 | 148177 | N | 142 | 14.2595 | E XY H—UT
9:14:49 | 571 |39 | 14.8206 | N | 142 | 14.2553 | E XFY
9:15:11 | 571 |39 | 148179 | N | 142 | 142522 | E RIAH=2 AV F v
9:15:49 | 569 |39 | 14.8212 | N | 142 | 14.2543 | E =3
9:16:19 | 570 | 39 | 14.8227 | N | 142 | 14.2504 | E EhT 2
9:16:58 | 569 | 39 | 14.8222 | N | 142 | 14.2501 | E =
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9:17:15 | 568 |39 | 14.8240 | N | 142 | 14.2481 | E H2—=07

9:17:33 | 569 |39 | 14.8242 | N | 142 | 14.2451 | E SNy

9:17:43 | 569 |39 | 14.8229 | N | 142 | 14.2430 | E AR F ¥

9:18:23 | 568 | 39 | 14.8240 | N | 142 | 14.2384 | E ¥FY

9:18:52 | 568 |39 | 14.8238 | N | 142 | 14.2358 | E XFY FFY

9:19:42 | 568 |39 | 14.8213 | N | 142 | 14.2329 | E FFY

9:19:53 | 568 |39 | 14.8232 | N | 142 | 142321 | E o—

9:20:11 | 567 |39 | 14.8227 | N | 142 | 142315 | E AR 11

9:21:10 | 567 |39 | 14.8238 | N | 142 | 142320 | E a7 e\ IR ST
9:21:35 | 567 |39 | 14.8239 | N | 142 | 14.2304 | E FFY

9:22:04 | 566 |39 | 14.8253 | N | 142 | 142293 | E TR T

9:23:10 | 566 | 39 | 14.8266 | N | 142 | 142270 | E VX T Xy ZF—=YT A3
9:23:18 | 565 |39 | 14.8262 | N | 142 | 14.2253 | E FFY

9:23:55 | 565 | 39 | 14.8288 | N | 142 | 14.2227 | E A

9:24:26 | 565 |39 | 14.8273 | N | 142 | 142192 | E H2—=07

9:24:27 | 565 |39 | 14.8273 | N | 142 | 142192 | E XFY FFY

9:25:10 | 562 | 39 | 14.8307 | N | 142 | 142177 | E FWTA A

9:25:42 | 563 |39 | 14.8303 | N | 142 | 14.2151 | E FFY

9:25:45 | 563 |39 | 14.8303 | N | 142 | 142151 | E XFY U7
9:26:39 | 562 |39 | 14.8316 | N | 142 | 142157 | E XFY U7
9:26:48 | 560 |39 | 14.8322 | N | 142 | 142141 | E AR F v

9:27:09 | 561 |39 | 14.8320 | N | 142 | 142164 | E A2

9:27:28 | 560 |39 | 14.8342 | N | 142 | 142131 | E BRI TR
9:27:37 | 561 |39 | 14.8320 | N | 142 | 14.2147 | E ZexE =07
9:28:44 | 559 |39 | 14.8323 | N | 142 | 142138 | E PhF

9:29:17 | 560 | 39 | 14.8294 | N | 142 | 142134 | E AR TF X AR TR
9:29:19 | 561 |39 | 14.8261 | N | 142 | 142132 | E FFY FFY REOM
9:30:05 | 564 |39 | 14.8263 | N | 142 | 142121 | E II72FY

9:30:16 | 564 |39 | 14.8253 | N | 142 | 142114 | E H—U7 AH=a
9:30:44 | 563 |39 | 14.8266 | N | 142 | 142125 | E Z—=UT BHF
9:31:33 | 563 |39 | 14.8240 | N | 142 | 142123 | E AIXTF X PhF
9:31:55 | 564 |39 | 14.8224 | N | 142 | 14.2129 | E =

9:33:48 | 561 |39 | 14.8242 | N | 142 | 142082 | E UIVE P EA
9:33:54 | 560 |39 | 14.8244 | N | 142 | 142062 | E LT Z—=UT FFV
9:34:27 | 562 |39 | 14.8233 | N | 142 | 142040 | E AR F ¥

9:34:36 | 562 | 39 | 14.8244 | N | 142 | 14.2050 | E ¥FY

9:34:46 | 562 | 39 | 14.8258 | N | 142 | 14.2062 | E I s
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9:34:56 | 563 | 39 | 14.8252 | N | 142 | 14.2051 | E XFY XFY FFY AU~
9:35:22 | 563 |39 | 14.8236 | N | 142 | 142038 | E SN
9:35:54 | 563 | 39 | 14.8252 | N | 142 | 142014 | E RN F
9:36:49 | 562 | 39 | 14.8264 | N | 142 | 142044 | E HFUHD
9:36:55 | 562 | 39 | 14.8271 | N | 142 | 142051 | E XFV
9:37:24 | 562 | 39 | 14.8281 | N | 142 | 14.2063 | E RN =T
9:37:45 | 561 |39 | 14.8292 | N | 142 | 14.2067 | E XFY
9:38:09 | 560 | 39 | 14.8300 | N | 142 | 14.2098 | E RS
9:38:27 | 561 |39 | 14.8300 | N | 142 | 14.2102 | E RUA
9:39:17 | 560 | 39 | 14.8304 | N | 142 | 14.2107 | E =T FXFT
9:40:40 | 561 |39 | 14.8295 | N | 142 | 142071 | E XY H—UT
9:41:18 | 561 |39 | 14.8259 | N | 142 | 142094 | E VLU DETET
9:41:32 | 560 |39 | 14.8256 | N | 142 | 142120 | E 23 ?
9:41:52 | 561 |39 | 14.8227 | N | 142 | 142110 | E ROFHF FI%0
9:42:33 | 561 |39 | 14.8261 | N | 142 | 142104 | E F VR
9:43:23 | 561 |39 | 14.8256 | N | 142 | 14.2055 | E XFV
9:43:35 | 561 |39 | 14.8254 | N | 142 | 142039 | E RN F
9:44:18 | 559 | 39 | 14.8274 | N | 142 | 14.1997 | E 43 #—U7
9:44:24 | 561 |39 | 14.8260 | N | 142 | 14.1988 | E =3
RENWIIFEFEY TN NRuo—H
9:46:20 | 566 |39 | 14.8139 | N | 142 | 14.2039 | E AN R Z DD TOoLKDIESTVS? | 546.5m
BRI BN T ROUIVE M ET D
9:49:09 | 558 | 39 | 14.8296 142 | 14.1957 | E 2 E
9:49:51 | 559 |39 | 14.8285 142 | 14.1961 | E IRMADE S TN
9:53:04 | 557 |39 | 14.8316 | N | 142 | 14.1965 | E HLFHNI3D v v IR
9:57:12 | 556 |39 | 14.8323 | N | 142 | 14.1977 | E 7=
10:01:35 | 557 |39 | 14.8287 | N | 142 | 14.1940 | E 3D v T RE S
W= VIZe = RAVE, =
10:02:34 | 557 |39 | 14.8312 | N | 142 | 14.1951 | E a, FFY, =FV kT, UIVH S
FEMIEZ,
10:06:44 | 557 |39 | 14.8314 | N | 142 | 14.1944 | E EE 2.0m THFvLY
B EEE A IR L, 72T bid L
10:21:49 | 557 | 39 | 14.8305 | N | 142 | 14.1956 | E
INTFBEHERD,
AL T | T ORI EAE(
10:25:44 | 557 | 39 | 14.8304 | N | 142 | 14.1985 | E
AT %7 BT —RIT
10:28:40 | 560 | 39 | 14.8261 142 | 14.1965 | E RUAIT=
10:29:48 | 561 | 39 | 14.8268 142 | 14.1943 | E HIE
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10:30:25 | 559 |39 | 14.8294 | N | 142 | 14.1944 | E JEINBIEE TR 85
U JEENT Ee—L =
10:35:24 | 560 | 39 | 14.8290 | N | 142 | 14.1937 | E
RoObOICIaTERBERADIND
JEE LT~ B, o
EY N
10:41:06 | 560 | 39 | 14.8297 | N | 142 | 14.1965 | E XFOTVS
10:45:19 | 561 |39 | 14.8280 | N | 142 | 14.1955 | E WA TR
10:50:17 | 561 | 39 | 14.8295 | N | 142 | 142010 | E FRa T BRI
10:53:49 | 559 | 39 | 14.8300 | N | 142 | 14.1940 | E FaT BRI
AG—TFH LTI RN I EAE, 13E
10:58:23 | 560 | 39 | 14.8284 | N | 142 | 14.1945 | E
Fy =AY —
11:00:07 | 560 | 39 | 14.8288 | N | 142 | 14.1964 | E % LA
11:01:47 | 558 |39 | 14.8316 | N | 142 | 142019 | E FFY
11:02:05 | 559 | 39 | 14.8338 | N | 142 | 142004 | E LBIHLF
11:02:53 | 557 |39 | 14.8338 | N | 142 | 142075 | E VarZ
11:03:58 | 558 | 39 | 14.8347 | N | 142 | 14.2162 | E BEIZip> TR
11:05:00 | 561 |39 | 14.8295 | N | 142 | 142188 | E XFU XTV
11:05:50 | 562 | 39 | 14.8336 | N | 142 | 142165 | E BHIETD
11:06:36 | 563 | 39 | 14.8307 | N | 142 | 142164 | E T XRTFU AN, FTFY
11:08:46 | 563 |39 | 14.8321 | N | 142 | 142201 | E IR TERIE
11:13:16 | 562 | 39 | 14.8327 | N | 142 | 142157 | E BT BRI, o Thy—El,
11:16:53 | 562 | 39 | 14.8317 | N | 142 | 142155 | E FEa T BRI
11:20:02 | 562 | 39 | 14.8325 | N | 142 | 142151 | E EEVE S
11:20:31 | 561 | 39 | 14.8328 | N | 142 | 14.2152 | E TEFERT L ATUKS 551m
11:221:11 | 562 | 39 | 14.8328 | N | 142 | 14.2148 | E 4
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Dive Report HD#1820

Date: May 14, 2015

Site: Kamaishi Canyon off Sanriku ~ Depth: 774-805m

Landing (Lat., Long., Time, Depth): 39°14.717°N, 142°18.778’E, 11:08, 805m
Leaving (Lat., Long., Time, Depth): 39°14.211°N, 142°18.497’E, 15:02, 775m
Pilot: Tetsuya Ishizuka Co-Pilot: Yuta Sakakibara

Observer: Yumiko Yara (JAMSTEC)

Theme: Researches on marine ecosystem dynamics off Sanriku

Purpose:

7. Three dimension mosaic mapping using the stereo camera system.

8.  Water sampling above seafloor using two Niskin bottles.

9. Sediment sampling by MBARI cores.

10. Measurement of environment factors using a DO and REDOX sensors.

11. Biological and sediment sampling using a suction sampler.

Payload Equipment:

8. Slurp gun

9. Seven bottles canister

10. Stereo mapping camera system
11. Large box

12. MBARI core x6

13. DO sensor

14. REDOX sensor

15. Niskin water sampler
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Sampling Points and Markers:

Time Position Depth Events

(m)
11:56 39°14.715°N, 142°18.514’E 790 Niskin bottle sampling Green
12:09 39°14.715°N, 142°18.514°E 792 MBARI core sampling Red/Blue
12:14 39°14.715°N, 142°18.514’E 792 MBARI core sampling Yellow
12:20 39°14.715°N, 142°18.514’E 792 MBARI core sampling Red
12:21 39°14.715°N, 142°18.514°’E 792 DO measurement
12:42 39°14.715°N, 142°18.514°’E 792 REDOX measurement
13:05 39°14.715°N, 142°18.514°E 792 Biological slurping, Canister#1
13:06 39°14.715°N, 142°18.514°E 792 Sediment slurping, Canister#2
13:08 39°14.715°N, 142°18.514°E 792 Sediment slurping, Canister#3
14:04 39°14.211°N, 142°18.497°E 774 Niskin bottle sampling Red
14:19 39°14.211°N, 142°18.497°E 775 MBARI core sampling Blue
14:23 39°14.211°N, 142°18.497°E 775 MBARI core sampling White
14:27 39°14.211°N, 142°18.497°E 775 MBARI core sampling Green
14:38 39°14.211°N, 142°18.497°E 775 DO measurement
14:39 39°14.211°N, 142°18.497’E 775 REDOX measurement
14:53 39°14.211°N, 142°18.497°E 775 Brittle star slurping, Canister#4
14:57 39°14.211°N, 142°18.497°E 775 Sediment slurping, Canister#5
14:58 39°14.211°N, 142°18.497°E 775 Sediment slurping, Canister#6

Dive Summary

We visited a bacterial mat site of Kamaishi Submarine Canyon again. Data collection with stereo camera
3D mapping system was carried out from the landing point of a depth of 805m to west. Many red snow
crabs (Chionoecetes japonicus) were observed at the place where we moved from the landing point to west
a little. There were more than 30 crabs per 1 frame at its peak, but most was a small juvenile crab. When
moreover we moved to west, the biomass decreased suddenly, and small patches of white discoloration mat
were observed. This place seemed to be the clearest discoloration spot. Water sampling with Niskin bottle
was performed at the discoloration spot of water depth 790m where we moved to west from there. In
addition, the sediment sampling with MBARI corers and the biological sampling with a suction sampler
(‘slurp gun’) were performed. At the end, the sediment sampling with MBARI corers and the biological

sampling with a suction sampler ("slurp gun’) were performed at the place of water depth 775m where we

moved to 1000m south from there.
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Dive Log

Time Dep. Alt.
Pos. Lat Pos. Lon Description Remarks
(JsT) | (m) (m)
10:221:15 | 0 0 | 0.0000 |N| 0 0.0000 | E =UNSY
[ERI
10:24:53 | 0 0 | 0.0000 |N| 0 0.0000 | E K
% 810m
10:36:20 | 0 0 | 0.0000 |N| © 0.0000 | E LB AR
10:40:08 | 101 | 39 | 14.8963 | N| 142 | 18.8292 | E 100m
10:42:58 | 141 | 39 | 14.8860 | N| 142 | 18.8139 | E ARG —TH 2T &
11:03:27 | 760 | 39 | 14.7404 | N| 142 | 18.8066 | E| 24.7
11:06:12 | 812 | 39 | 14.7263 | N| 142 | 18.7967 | E W
11:06:29 | 815 | 39 | 14.7224 | N| 142 | 18.7963 | E Varz
11:06:51 | 815 | 39 | 14.7208 | N| 142 | 18.7964 | E DD 1EITIADD
11:07:19 | 816 | 39 | 14.7180 | N| 142 | 18.7919 | E V=
11:07:53 | 817 | 39 | 14.7137 | N| 142 | 18.7834 | E T T
11:08:19 | 816 | 39 | 14.7178 | N| 142 | 18.7798 | E VEY M4
11:08:33 | 816 | 39 | 14.7170 | N| 142 | 18.7781 | E HIE
11:08:55 | 815 | 39 | 14.7194 | N| 142 | 18.7760 | E VEY M4
11:09:36 | 815 | 39 | 14.7204 | N| 142 | 187753 | E Vava= =t
11:09:50 | 815 | 39 | 14.7202 | N| 142 | 18.7750 | E VarZ
11:11:28 | 816 | 39 | 14.7197 | N| 142 | 187722 | E
11:11:32 | 815 | 39 | 14.7181 | N| 142 | 187729 | E T
11:11:58 | 816 | 39 | 14.7181 | N| 142 | 187723 | E AT VAN ATHREE—R
11:14:06 | 815 | 39 | 14.7180 | N| 142 | 187732 | E TFI o 4, 5P
11:14:51 | 815 | 39 | 14.7190 | N| 142 | 18.7693 | E VEY M4
11:15:39 | 816 | 39 | 14.7185 | N| 142 | 18.7689 | E 2~
11:16:02 | 815 | 39 | 14.7173 | N| 142 | 18.7678 | E Vags oy
i 2
11:18:07 | 814 | 39 | 14.7151 | N| 142 | 18.7607 | E Vags 7=
11:18:44 | 814 | 39 | 14.7158 | N| 142 | 18.7540 | E Vags 7=
11:18:59 | 814 | 39 | 14.7149 | N| 142 | 18.7549 | E VarZ
11:19:14 | 814 | 39 | 14.7130 | N| 142 | 187533 | E 7
11:19:32 | 814 | 39 | 14.7143 | N| 142 | 18.7495 | E T, T T
11:20:20 | 814 | 39 | 14.7145 | N| 142 | 18.7423 | E VRNV T
11:20:52 | 814 | 39 | 14.7126 | N| 142 | 187342 | E T Vaxs
11:21:06 | 814 | 39 | 14.7132 | N| 142 | 187327 | E 7
11:21:43 | 814 | 39 | 14.7118 | N| 142 | 18.7263 | E RE=RT A, X=XV A
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11:21:45 | 814 | 39 | 147118 | N| 142 | 18.7263 | E I, R=RXTA
11:22:02 | 814 | 39 | 14.7132 | N| 142 | 18.7212 | E V=t
11:22:23 | 813 | 39 | 147116 | N| 142 | 18.7165 | E R=RXTA Vags
11:22:51 | 813 | 39 | 147119 | N| 142 | 18.7132 | E NR=RTA Vags
11:23:25 | 813 | 39 | 147110 | N| 142 | 18.7066 | E NR=RXT A R=ATA
11:23:39 | 813 | 39 | 14.7022 | N| 142 | 18.7163 | E THE, T
11:24:26 | 812 | 39 | 14.7123 | N| 142 | 18.7050 | E R=RTA
11:24:51 | 813 | 39 | 147076 | N| 142 | 18.6999 | E NR=AXTA | R=RTUA, T
11:25:23 | 811 | 39 | 14.7148 | N| 142 | 18.6943 | E R=RTA
11:26:04 | 812 | 39 | 147110 | N| 142 | 18.6841 | E R=RTA
11:26:32 | 812 | 39 | 14.7108 | N| 142 | 18.6872 | E T Vags R=XUA
11:27:44 | 810 | 39 | 14.7127 | N| 142 | 18.6787 | E NR=RXUA Vags
11:28:04 | 810 | 39 | 14.7129 | N| 142 | 18.6765 | E Vagg N=XJA4
11:28:41 | 810 | 39 | 147102 | N| 142 | 18.6735 | E NRE=RXTA [ RE=RT A R=ATA
11:29:22 | 811 | 39 | 147119 | N| 142 | 18.6680 | E Al &Ny =1
11:29:47 | 809 | 39 | 147109 | N| 142 | 18.6619 | E NR=RUA T
11:30:33 | 809 | 39 | 14.7088 | N| 142 | 18.6579 | E NR=RT A
11:30:53 | 809 | 39 | 14.7092 | N| 142 | 18.6573 | E T Vags
11:31:16 | 810 | 39 | 14.7069 | N| 142 | 18.6529 | E NR=RXT A R=XT A
11:31:33 | 809 | 39 | 14.7079 | N| 142 | 18.6527 | E NR=RXT A R=RT A
11:31:44 | 809 | 39 | 14.7083 | N| 142 | 18.6496 | E NR=RT A R=XTA
11:31:58 | 809 | 39 | 14.7088 | N| 142 | 18.6471 | E NR=RXT A R=RXT A
11:32:09 | 809 | 39 | 14.7095 | N| 142 | 18.6467 | E NR=RXT A R=RT A
NRE=RXTA [ R=RT A R=RY
11:32:59 | 808 | 39 | 14.7080 | N| 142 | 18.6403 | E . )
A, R=XJ A R_R=ATUA
R=RAT A R=AT A R= XY
11:33:03 | 808 | 39 | 14.7080 | N| 142 | 18.6403 | E . )
A R=XT A R_R=AUA
NR=RAT A R=AT A R=AT
11:33:06 | 808 | 39 | 14.7080 | N| 142 | 18.6403 | E . )
A R=XT A R_R=AUA
11:33:17 | 810 | 39 | 14.7083 | N| 142 | 18.6382 | E HUMIZE N
11:33:33 | 807 | 39 | 14.7087 | N| 142 | 18.6347 | E NRE=RXTA [ R=RTA
NRE=RXTA [ R=RT A R=RY
11:33:47 | 808 | 39 | 14.7090 | N| 142 | 18.6325 | E . )
A R=XT A R_R=ATUA
NR=RT A R=AT A R=RT
11:34:01 | 808 | 39 | 14.7085 | N| 142 | 18.6314 | E ‘ )
A, R=AXTA  R=AT A
NR=RT A R=AT A R=RT
11:34:15 | 808 | 39 | 14.7084 | N| 142 | 18.6310 | E ‘ )
A, R=AXT A  R=AT A
11:34:31 | 808 | 39 | 14.7111 | N| 142 | 18.6284 | E NRE=RATA [ R=ZRT A R=AT
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A R=RTA | R=ATA

NR=RXT A R=AT A R=AT
11:34:47 | 808 | 39 | 14.7092 142 | 18.6223 | E . )

A R=XT A R_R=ATUA

R=RAT A R=AT A R= XY
11:34:50 | 808 | 39 | 14.7092 142 | 18.6223 | E . )

A, R=XT A R_R=ATUA

NR=RAT A R=AT A R=AT
11:34:54 | 806 | 39 | 14.7130 142 | 18.6317 | E . )

A, R=XT A R_R=AUA

R=RAT A R=AT A R=AY
11:34:57 | 806 | 39 | 14.7130 142 | 18.6317 | E . )

A R=XT A R_R=ATUA

NR=RT A R=AT A R=RT
11:35:04 | 809 | 39 | 14.7052 142 | 18.6240 | E ‘ )

A, R=AXT A  R=AT A

NR=RT A R=XT A R=RT
11:35:16 | 808 | 39 | 14.7097 142 | 18.6242 | E ‘ )

A, R=AXT A  R=AT A

NR=RT A R=XT A R=RT
11:35:22 | 808 | 39 | 14.7097 142 | 18.6242 | E ‘ )

A, R=AXT A  R=AT A

NR=RT A R=AT A R=RT
11:35:25 | 808 | 39 | 14.7078 142 | 18.6254 | E ‘ )

A, R=AXTA  R=AT A

NR=RT A R=XT A R=RT
11:35:31 | 808 | 39 | 14.7084 142 | 18.6191 | E ‘ )

A, R=AXT A  R=AT A

NR=RT A R=XT A R=RT
11:36:14 | 808 | 39 | 14.7087 142 | 18.6170 | E ‘ )

A, R=AXT A R=AT A

R=RAT A R=AT A R= XY
11:36:17 | 808 | 39 | 14.7087 142 | 18.6170 | E . )

A, R=XJ A R_R=ATUA

NR=RXT A R=AT A R=AT
11:36:23 | 807 | 39 | 14.7095 142 | 18.6164 | E . )

A R=XT A R_R=ATUA

R=RAT A R=AT A R= XY
11:36:46 | 808 | 39 | 14.7067 142 | 18.6147 | E . )

A R=XT A R_R=ATUA

R=RAT A R=AT A R= XY
11:36:49 | 808 | 39 | 14.7067 142 | 18.6147 | E . )

A R=XT A R_R=ATUA

NR=RAT A R=AT A R=AT
11:36:54 | 812 | 39 | 14.6961 142 | 18.5929 | E . )

A R=XT A R_R=AUA

R=RAT A R=RAT A R= XY
11:36:57 | 812 | 39 | 14.6961 142 | 18.5929 | E . )

A R=XT A R_R=ATUA
11:37:03 | 813 | 39 | 14.6806 142 | 18.5999 | E DO 0.6

NR=RT A R=AT A R=RT
11:37:57 | 805 | 39 | 14.7135 142 | 18.6049 | E ‘ )

A, R=AXTA  R=AT A

NR=RT A R=AT A R=RT
11:38:01 | 805 | 39 | 14.7135 142 | 18.6049 | E ‘ )

A, R=AXTA  R=AT A
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R=RAT A R=AT A R= XY
11:38:03 | 807 | 39 | 14.7105 142 | 18.5978 | E . )

A R=XT A R_R=ATUA

NR=XT A R=RAT A R_R=T
11:38:06 | 807 | 39 | 14.7105 142 | 18.5978 | E . )

A R=XT A R_R=ATUA

NR=XT A R=RAT A R_R=T
11:38:09 | 807 | 39 | 14.7105 142 | 18.5978 | E . )

A, R=XJ A R_R=ATUA

R=RAT A R=AT A R= XY
11:38:11 | 808 | 39 | 14.6994 142 | 18.6030 | E . )

A, R=XJ A R_R=ATUA

R=RT A R=RAT A R_R=RT
11:39:00 | 806 | 39 | 14.7073 142 | 18.5888 | E . )

A R=XT A R_R=ATUA

NR=RT A R=AT A R=RT
11:39:04 | 806 | 39 | 14.7073 142 | 18.5888 | E ‘ )

A, R=AXT A  R=AT A

NR=RT A R=XT A R=RT
11:39:06 | 806 | 39 | 14.7073 142 | 18.5888 | E ‘ )

A, R=AXT A  R=AT A

NR=RT A R=XT A R=RT
11:39:13 | 806 | 39 | 14.7096 142 | 18.5927 | E ‘ )

A, R=AXT A R=AT A

NR=RT A R=AT A R=RT
11:39:15 | 806 | 39 | 14.7089 142 | 18.5910 | E ‘ )

A, R=AXTA  R=AT A

NR=RT A R=XT A R=RT
11:39:22 | 806 | 39 | 14.7089 142 | 18.5910 | E ‘ )

A, R=AXT A  R=AT A

NR=RT A R=XT A R=RT
11:40:22 | 804 | 39 | 14.7073 142 | 18.5837 | E ‘ )

A, R=AXT A R=AT A

R=RAT A R=AT A R= XY
11:40:26 | 804 | 39 | 14.7073 142 | 18.5837 | E . )

A, R=XJ A R_R=ATUA

NR=XT A R=RXT A R_R=T
11:40:29 | 805 | 39 | 14.7077 142 | 18.5794 | E . )

A R=XT A R_R=ATUA

NR=XT A R=RXT A R_R=T
11:40:33 | 805 | 39 | 14.7077 142 | 18.5794 | E . )

A R=XT A R_R=AUA

R=RAT A R=RAT A R= XY
11:40:37 | 805 | 39 | 14.7078 142 | 18.5769 | E . )

A R=XT A R_R=ATUA

NR=XT A R=RXT A R_R=T
11:40:40 | 805 | 39 | 14.7078 142 | 18.5769 | E . )

A R=AT A R_R=AUA

NR=XT A R=RAT A R_R=T
11:40:44 | 806 | 39 | 14.7068 142 | 185794 | E . )

A R=XT A R_R=ATUA

NR=RT A R=AT A R=RT
11:40:46 | 806 | 39 | 14.7068 142 | 18.5794 | E ‘ )

A, R=AXTA  R=AT A

and 150PC R=XTA ZHAEK

ABIIRY, 6 6
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7= S5 _R= AT ADTFEDI1000<

11:41:18 | 804 | 39 | 14.7074 | N| 142 | 185728 | E
By,
11:42:52 | 806 | 39 | 14.7053 | N| 142 | 18.5616 | E (SRERIE: TR g0
11:43:00 | 806 | 39 | 14.7069 | N| 142 | 18.5574 | E ERARNRIOM, FIXFOMH
11:44:41 | 805 | 39 | 14.7078 | N| 142 | 18.5595 | E yags 7ra
11:46:34 | 806 | 39 | 14.7086 | N| 142 | 18.5499 | E H ISR
11:46:52 | 806 | 39 | 14.7072 | N| 142 | 18.5489 | E VEY M4
11:47:42 | 804 | 39 | 14.7074 | N| 142 | 18.5457 | E A=A o7
11:48:06 | 805 | 39 | 14.7044 | N| 142 | 18.5405 | E T vaxs
11:49:01 | 804 | 39 | 14.7084 | N| 142 | 18.5358 | E N=RT A
11:49:20 | 804 | 39 | 14.7082 | N| 142 | 18.5360 | E V=
11:49:46 | 804 | 39 | 14.7084 | N| 142 | 18.5327 | E XFY
11:50:14 | 804 | 39 | 14.7140 | N| 142 | 18.5304 | E R R AR 791m
11:51:13 | 802 | 39 | 14.7156 | N| 142 | 18.5257 | E yags 7ra
11:51:51 | 803 | 39 | 14.7160 | N| 142 | 185177 | E T
11:52:53 | 803 | 39 | 14.7170 | N| 142 | 185156 | E VA=
11:53:31 | 803 | 39 | 14.7165 | N| 142 | 185142 | E yags 7ra
11:56:03 | 803 | 39 | 14.7135 | N| 142 | 18.5154 | E PR AR BRIEHET
11:57:12 | 803 | 39 | 14.7133 | N| 142 | 185127 | E FIRE—NIZEIEX
11:58:35 | 803 | 39 | 14.7144 | N| 142 | 185112 | E V=
12:00:36 | 804 | 39 | 14.7130 | N| 142 | 185142 | E HIE
12:05:03 | 806 | 39 | 14.7148 | N| 142 | 18.5094 | E PRI R
12:06:20 | 805 | 39 | 14.7143 | N| 142 | 18.5093 | E DT
12:06:52 | 805 | 39 | 14.7161 | N| 142 | 18.5093 | E RE T IR LA
12:10:03 | 803 | 39 | 14.7194 | N| 142 | 18.5128 | E REITERIEKET
12:10:28 | 803 | 39 | 14.7201 | N| 142 | 18.5132 | E a7 BRI LA
12:12:50 | 803 | 39 | 14.7199 | N| 142 | 185146 | E WA TR
12:14:06 | 803 | 39 | 14.7210 | N| 142 | 18.5149 | E AT BRIEKT
12:14:43 | 805 | 39 | 14.7156 | N| 142 | 18.5100 | E R 7 BRIt
12:18:37 | 805 | 39 | 14.7165 | N| 142 | 185116 | E AR TR
12:19:49 | 804 | 39 | 14.7194 | N| 142 | 18.5093 | E DO FHHIBAAA
12:23:20 | 803 | 39 | 14.7205 | N| 142 | 18.5097 | E 5Fitk 122320]
12:28:26 | 801 | 39 | 14.7211 | N| 142 | 185164 | E AR T
12:29;20 | 803 | 39 | 14.7181 | N| 142 | 185180 | E 5 oyt
SO T T25H 10095281
12:34:24 | 804 | 39 | 14.7182 | N| 142 | 185145 | E
Y
12:41:01 | 803 | 39 | 14.7192 | N| 142 | 185145 | E 10 3EE7oTHRT
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12:41:47 | 803 | 39 | 14.7197 | N| 142 | 18.5137 | E LRy 2R 2B 46
12:42:47 | 802 | 39 | 14.7206 | N| 142 | 18.5140 | E AT A2
12:43:53 | 803 | 39 | 14.7191 | N| 142 | 18.5140 | E FHARET
12:46:01 | 803 | 39 | 14.7185 | N| 142 | 18.5134 | E FIEEHNB A
12:51:01 | 0 0 | 0.0000 |N| 0 0.0000 | E RIEKT
12:51:220 | 0 0 | 0.0000 |N| 0 0.0000 | E PEREHII B 45
12:56:51 | 0 0 | 0.0000 |N| © 0.0000 | E PEBEHAE T
13:01:34 | 803 | 39 | 14.7181 | N| 142 | 185122 | E LR
13:04:35 | 802 | 39 | 14.7208 | N| 142 | 185117 | E 2% Ty =[A]§
13:05:43 | 802 | 39 | 14.7212 | N| 142 | 185144 | E 2FFv=
13:06:53 | 802 | 39 | 14.7213 | N| 142 | 185149 | E 3FFv=
13:22:49 | 800 | 39 | 14.6224 | N| 142 | 18.4834 | E VagZyars
13:23:22 | 799 | 39 | 14.6167 | N| 142 | 18.4839 | E NITVT b8
13:23:44 | 800 | 39 | 14.6104 | N| 142 | 18.4828 | E Varz
13:24:50 | 801 | 39 | 14.6016 | N| 142 | 18.4762 | E VagZ 43
13:25:36 | 801 | 39 | 14.5927 | N| 142 | 18.4756 | E 7
13:26:00 | 801 | 39 | 14.5884 | N| 142 | 18.4767 | E VEY A
13:26:40 | 798 | 39 | 14.5861 142 | 18.4755 | E Va2
13:27:00 | 798 | 39 | 14.5807 | N| 142 | 18.4782 | E 8
13:28:35 | 797 | 39 | 14.5791 | N| 142 | 18.4781 | E T=
13:29:14 | 797 | 39 | 14.5732 | N| 142 | 184782 | E VEY SV
13:29:50 | 796 | 39 | 14.5666 | N| 142 | 18.4763 | E XFY
13:30:07 | 794 | 39 | 14.5652 | N| 142 | 18.4785 | E Vagsg mur XFY
13:30:21 | 795 | 39 | 14.5603 | N| 142 | 18.4772 | E THI FFU2
13:30:49 | 794 | 39 | 14.5541 | N| 142 | 184772 | E VR
13:30:57 | 793 | 39 | 14.5539 142 | 18.4778 Vag's
13:31:06 | 793 | 39 | 14.5530 142 | 184754 | E 47 TFA
13:31:26 | 792 | 39 | 14.5509 142 | 184743 | E Tra2 U
13:31:43 | 791 | 39 | 14.5487 | N| 142 | 184754 | E VR
13:31:51 | 790 | 39 | 14.5490 | N| 142 | 18.4770 | E FFV2 T
13:32:06 | 790 | 39 | 14.5441 142 | 184742 | E T s
13:32:20 | 790 | 39 | 14.5429 142 | 184747 | E U3 TFATKEN VagT
TFE3 Vagse ¥FY v
13:32:43 | 788 | 39 | 14.5368 | N| 142 | 18.4768 | E
e
13:33:14 | 787 | 39 | 14.5325 | N| 142 | 18.4749 | E FFY Ha
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13:33:34 | 786 | 39 | 14.5290 | N| 142 | 18.4747 | E XFY Uy
13:33:46 | 785 | 39 | 14.5282 | N| 142 | 18.4767 | E L
13:33:59 | 783 | 39 | 14.5270 | N| 142 | 184752 | E Fea vars
13:34:28 | 783 | 39 | 14.5209 | N| 142 | 18.4780 | E KOK: FF
13:34:51 | 782 | 39 | 14.5160 | N| 142 | 18.4760 | E XFT2 THA3 s
13:35:220 | 779 | 39 | 14.5140 | N| 142 | 184751 | E Fa

AvFga Fea FFY Vaxs
13:36:19 | 777 | 39 | 14.4991 | N| 142 | 18.4801 | E

7
13:36:39 | 776 | 39 | 14.4986 | N| 142 | 184775 | E FFV2
13:36:48 | 775 | 39 | 14.4978 | N| 142 | 18.4767 | E VEY
13:37:01 | 775 | 39 | 14.4933 | N| 142 | 18.4756 | E F~a 7oA
13:37:21 | 774 | 39 | 14.4917 | N| 142 | 184772 | E Fa
13:37:36 | 772 | 39 | 14.4889 | N| 142 | 184783 | E U2 VAR
13:37:53 | 772 | 39 | 14.4885 | N| 142 | 18.4756 | E vhy Fva 74
13:38:07 | 771 | 39 | 14.4857 | N| 142 | 184761 | E V=
13:38:14 | 772 | 39 | 14.4844 | N| 142 | 18.4756 | E 24
13:38:35 | 772 | 39 | 14.4802 | N| 142 | 18.4749 | E 7
13:38:52 | 770 | 39 | 14.4756 | N| 142 | 18.4792 | E yags yhd vy
13:39:14 | 770 | 39 | 14.4741 | N| 142 | 184752 | E DIV EZ TET
13:39:18 | 770 | 39 | 14.4737 | N| 142 | 184747 | E *FY 7
13:39:28 | 770 | 39 | 14.4716 | N| 142 | 18.4760 | E eh7
13:39:50 | 769 | 39 | 14.4682 | N| 142 | 18.4763 | E a3 7
13:40:22 | 767 | 39 | 14.4629 | N| 142 | 18.4760 | E UV VakZ 7ha =
13:40:56 | 767 | 39 | 14.4576 | N| 142 | 18.4745 | E a6 vV FTFV
13:41:15 | 767 | 39 | 14.4541 | N| 142 | 18.4780 | E VK Fva2
13:41:27 | 766 | 39 | 14.4534 | N| 142 | 184775 | E F~a
13:42:02 | 765 | 39 | 14.4485 | N| 142 | 184772 | E Fa3 xFV
13:42:12 | 765 | 39 | 14.4427 | N| 142 | 184797 | E IVH2

Fva yvH ThE oIy
13:42:29 | 764 | 39 | 14.4451 | N| 142 | 18.4836 | E

Tva gy
13:43:04 | 765 | 39 | 14.4356 | N| 142 | 18.4819 | E Fva3 YL Fwa
13:43:24 | 764 | 39 | 14.4335 | N| 142 | 18.4814 | E FFY Fea2
13:43:49 | 765 | 39 | 14.4277 | N| 142 | 184778 | E UILH TS Fva
13:44:10 | 765 | 39 | 14.4243 | N| 142 | 18.4808 | E VR
13:44:21 | 764 | 39 | 14.4223 | N| 142 | 18.4801 | E F~a Uy
13:44:50 | 765 | 39 | 14.4157 | N| 142 | 18.4823 | E U=
13:45:38 | 764 | 39 | 14.4077 | N| 142 | 18.4825 | E Fea vars xFY
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13:45:53 | 764 | 39 | 14.4051 | N| 142 | 184812 | E T
13:46:01 | 765 | 39 | 14.4032 | N| 142 | 18.4811 | E T2
13:46:17 | 765 | 39 | 14.4009 | N| 142 | 18.4790 | E TrhE Fva kbhT
13:46:44 | 766 | 39 | 143956 | N| 142 | 18.4846 | E F~a2 Fur Fwa
13:47:04 | 764 | 39 | 143955 | N| 142 | 184819 | E LT FRTFY A
13:48:00 | 766 | 39 | 143843 | N| 142 | 184843 | E yagZ 7ra ROk
13:48:19 | 766 | 39 | 143802 | N| 142 | 184853 | E FTILZERR HTE
13:48:47 | 766 | 39 | 143785 | N| 142 | 184821 | E Fea vaxs
13:49:12 | 766 | 39 | 143738 | N| 142 | 184852 | E Fva =
13:49:28 | 767 | 39 | 143722 | N| 142 | 184843 | E Vays
13:50:04 | 768 | 39 | 143627 | N| 142 | 18.4856 | E FF
13:50:35 | 769 | 39 | 143562 | N| 142 | 18.4862 | E TR A
13:50:50 | 770 | 39 | 143542 | N| 142 | 18.4847 | E THE vaxys rra
13:51:14 | 769 | 39 | 143510 | N| 142 | 18.4877 | E *TF

TrE Fea vy vass
13:52:07 | 771 | 39 | 143437 | N| 142 | 184874 | E

2
13:52:23 | 772 | 39 | 143389 | N| 142 | 18.4874 | E Vags
13:52:33 | 772 | 39 | 143378 | N| 142 | 18.4872 | E VK Fva
13:52:48 | 773 | 39 | 143334 | N| 142 | 184890 | E yars3 7va
13:53:11 | 773 | 39 | 143323 | N| 142 | 184871 | E =
13:53:34 | 774 | 39 | 143269 | N| 142 | 18.4906 | E ThE Uy ar2
13:53:47 | 775 | 39 | 143246 | N| 142 | 184902 | E UIVH T
13:54:28 | 776 | 39 | 143174 | N| 142 | 184884 | E VA2 Jea T
13:54:49 | 776 | 39 | 143151 | N| 142 | 184890 | E Fea vaxs
13:55:18 | 778 | 39 | 143058 | N| 142 | 18.4905 | E AR TF T Fva 47
13:55:48 | 779 | 39 | 142997 | N| 142 | 18.4898 | E 7F=3
13:57:48 | 783 | 39 | 142767 | N| 142 | 18.4871 | E T2
13:57:58 | 782 | 39 | 142760 | N| 142 | 18.4865 | E V2
13:58:25 | 783 | 39 | 142713 | N| 142 | 18.4863 | E T
13:58:49 | 783 | 39 | 142639 | N| 142 | 18.4882 | E *TFV
13:59:25 | 784 | 39 | 142568 | N| 142 | 18.4887 | E Vays
13:59:35 | 784 | 39 | 142572 | N| 142 | 184858 | E v
13:59:53 | 786 | 39 | 14.2548 | N| 142 | 18.4886 | E ThE vaxs
14:00:18 | 784 | 39 | 142502 | N| 142 | 18.4891 | E Vays
14:00:51 | 785 | 39 | 14.2456 | N| 142 | 18.4907 | E =
14:01:02 | 785 | 39 | 14.2459 | N| 142 | 184853 | E =3
14:01:35 | 786 | 39 | 14.2371 | N| 142 | 18.4955 | E V2
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14:01:59 | 785 | 39 | 14.2331 | N| 142 | 18.4962 | E VarZ

14:02:13 | 786 | 39 | 14.2328 | N| 142 | 18.4931 | E T

14:02:44 | 785 | 39 | 14.2271 | N| 142 | 184917 | E 7

14:03:05 | 786 | 39 | 14.2228 | N| 142 | 18.4949 | E yagsg ypra ¥FY U5
14:03:38 | 786 | 39 | 14.2149 | N| 142 | 18.4972 | E = AX U REIK

14:04:54 | 786 | 39 | 14.2102 | N| 142 | 18.4943 | E vy B TIEEEIEE N
14:06:35 | 785 | 39 | 14.2075 | N| 142 | 18.4969 | E T

14:07:03 | 787 | 39 | 14.2088 | N| 142 | 18.4954 | E R

14:07:18 | 786 | 39 | 14.2093 | N| 142 | 18.4949 | E HIJK 775m
14:07:53 | 787 | 39 | 14.2075 | N| 142 | 18.4949 | E JEENF

14:10:50 | 787 | 39 | 14.2088 | N| 142 | 18.4947 | E Mgl

14:13:18 | 787 | 39 | 14.2088 | N| 142 | 18.4961 | E TR

14:14:07 | 787 | 39 | 142090 | N| 142 | 18.4959 | E AL

14:17:54 | 787 | 39 | 142092 | N| 142 | 18.4939 | E HaTEAE

14:22:06 | 787 | 39 | 14.2086 | N| 142 | 18.4955 | E Ha 7 HRE

14:26:15 | 787 | 39 | 14.2081 | N| 142 | 18.4966 | E ka7 ERAE

14:27:02 | 787 | 39 | 14.2075 | N| 142 | 18.4952 | E JEENT D

14:28:55 | 787 | 39 | 14.2080 | N| 142 | 18.4997 | E DO FHlBHA: HE

14:30:02 | 787 | 39 | 142074 | N| 142 | 18.4951 | E DO FHl B AR

14:36:09 | 787 | 39 | 14.2078 | N| 142 | 18.4951 | E DO FHEI# T

14:36:38 | 788 | 39 | 14.2077 | N| 142 | 18.4965 | E TS T T HD

14:37:35 | 787 | 39 | 14.2079 | N| 142 | 18.4977 | E e

14:37:49 | 787 | 39 | 14.2085 | N| 142 | 18.4951 | E EIAY

14:37:59 | 787 | 39 | 14.2086 | N| 142 | 18.4955 | E 7

14:40:04 | 788 | 39 | 14.2062 | N| 142 | 18.4942 | E PRI R — I

14:40:02 | 788 | 39 | 142076 | N| 142 | 18.4951 | E REDOX #HfllBA%E HE
14:40:46 | 788 | 39 | 142061 | N| 142 | 18.4939 | E REDOX FHfllBA%L: [/
14:46:02 | 787 | 39 | 14.2085 | N| 142 | 18.4972 | E REDOX FHAKAT

14:43:27 | 787 | 39 | 14.2080 | N| 142 | 18.4970 | E 7

14:47:41 | 788 | 39 | 142082 | N| 142 | 18.4951 | E ART—T I EYREY v =4
14:51:19 | 788 | 39 | 142075 | N| 142 | 18.4936 | E ART—T T EYREXv=5
14:58:23 | 787 | 39 | 14.2082 | N| 142 | 18.4949 | E AT =TT LYEREX v =6
15:00:23 | 787 | 39 | 142091 | N| 142 | 18.4918 | E TEZERT

15:02:22 | 787 | 39 | 14.2095 | N| 142 | 18.4927 | E i P
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Dive Report HD#1821

Date: May 15, 2015

Site: Off Ohtsuchi, Sanriku Depth: 710-750m

Landing (Lat., Long., Time, Depth): 39°18.555°N, 142°18.864°E, 09:22, 750m
Leaving (Lat., Long., Time, Depth): 39°18.476°N, 142°18.319’E, 16:05, 724m
Pilot: Yuta Sakakibara Co-Pilot: Shigeru Kikuya

Observer: Yoshitaka Watanabe (JAMSTEC)

Theme: Researches on marine ecosystem dynamics off Sanriku

Purpose:

1. Tagging acoustic small pingers to Kichiji rockfish using PINGU systems
2. Deployment of an ADCP on the bottom

3. Release of snow crabs with acoustic small pingers

4. Check condition of base stations of bio-tracking system

5. Stereo mosaic mapping using a stereo camera 3D mapping system

6. Biological sampling using a suction sampler

Payload Equipment:

1. Two Pinger Attachment Gun (PINGU) systems
Acoustic Doppler Current Profiler (ADCP)
Stereo camera 3D mapping system

Suction sampler & seven-bottle canister

wok wn

Middle-size sample box
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Sampling Points and Markers:

Time Position Depth (m) Events

09:54 39°18.592°N, 142°18.655°E 731 Check of base station No. 2

10:20-  39°18.502°N, 142°18.570’E 741 Deployment of ADCP, and release of two

10:35 crabs and three Kichiji rockfishes

11:29  39°18.512°N, 142°18.540’E 739 Tagging a pinger to a Kichiji with PINGU
(No.2-2)

12:25 39°18.571°N, 142°18.473’E 734 Tagging a pinger to a Kichiji with PINGU
(No.2-4)

12:43 39°18.604°N, 142°18.444°E 727 Tagging a pinger to a Kichiji with PINGU
(No.2-5)

13:24  39°18.637°N, 142°18.361’E 714 Tagging a pinger to a Kichiji with PINGU
(No.2-7)

14:11 39°18.658°N, 142°18.302’E 706 Tagging a pinger to a Kichiji with PINGU
(No.1-2)

14:31 39°18.658’N, 142°18.302’E 705 Check of base station No. 3

14:35-  39°18.641°N, 142°18.306’E 708 Observation of rock, and leaving a pinger on

14:42 the bottom (No. 1-3)

14:11 39°18.612°N, 142°18.299’E 717 Tagging a pinger to a Kichiji with PINGU
(No.1-5)

15:15  39°18.574°N, 142°18.298’E 725 Sampling a Kichiji with suction sampler

(#1 canister)

15:25  39°18.568°N, 142°18.301’E 725 Sampling a Kichiji with suction sampler
(#2 canister)

15:40  39°18.521°N, 142°18.300’E 724 Sampling a Kichiji with suction sampler

(#3 canister)

Dive Summary

This dive is performed at Bio-tracking site mainly for tagging acoustic small pingers to Kitiji rockfishes
as targets of Bio-tracking system. At first, No. 2 (and later also No. 3) base station of the tracking system
was observed and checked to be normal condition. Then an ADCP was deployed in eastside of the
tracking site, and at same point two snow crabs and three Kichiji rockfishes, some of which were with
pingers, were released. After that, we started to tag pingers to Kichiji rockfishes with PINGU system,
which shoots a small pinger by water pressure and attaches that to a target with a needle and hook. As
result we succeeded 6 tagging out of 14 tries. At the last, three Kichiji rockfishes were sampled with
suction sampler to be other targets of the tracking system. During this dive, snow crabs were rarely
founded. A fish which has bumpy surface of the skin was found. There were both areas at one of which

there were a lot number of brittle stars and at another there were much fewer individuals. Stereo camera
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mapping was not conducted in this dive.
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Dive Log

Time Dep. Alt.
Pos. Lat Pos. Lon Description Remarks
(IsT) | (m) (m)
8:39:00 Moy B
i
8:42:17 | 0 0 | 0.0000 0 0.0000 | E Ik KR
9.5
[ERE
8:54:39 0 0 | 0.0000 0 0.0000 | E LB AR
% 750m
9:02:36 | 145 | 39 | 18.5650 142 | 18.8058 | E AG—TH T HRE
9:03:01 | 155 | 39 | 18.5657 142 | 18.8079 | E PR
9:04:09 | 177 | 39 | 18.5657 142 | 18.8083 | E TTIRERT
9:06:00 SRR TR
9:09:31 | 348 | 39 | 18.5448 142 | 18.8079 | E
9:21:00 | 748 1.7 | WA
9:21:00 | 750 IR
9:22:00 JEERNT VD
9:23:00 T
9:25:00 T
9:26:00 VAN WAV
9:32:00 Vags
9:32:00 2F AT TEITH
9:32:00 T
9:35:29 | 757 | 39 | 18.5562 142 | 18.8104 | E R
9:36:00 AIFX L TF D
9:36:00 T
9:36:00 T
9:37:00 FF
9:37:00 Vags
9:38:00 T
9:38:00 Vags
9:39:00 T
9:39:00 Vags
9:39:00 T
9:42:00 Vags
9:42:00 T
9:43:00 T
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9:44:00 FFV
9:44:00 T
9:46:00 T
9:46:00 Vags
9:46:00 T
9:47:00 T
9:48:00 JEENT £\
9:48:00 Vaa=
9:48:00 7%
9:49:00 Vags
9:53:00 No2 FEHEJRtHFR
9:57:54 | 742 | 39 | 18.5928 142 | 18.6544 | E T
9:58:00 A=~ =GR
10:02:00 | 742 BT
EZEZOY AT WERIC NV~
10:03:00
ZESANAE -
10:05:00 BaEb s
10:06:00 FFY
10:06:00 VEY M4
10:07:00 Vaa=
10:07:00 AN =N
10:08:00 XFV, 7, T
10:09:00 7
10:10:00 A
10:10:00 FFY
10:12:00 =i
10:14:00 FFY
10:15:00 IR 740m
ADCP %% &%, ROVAR—~—3
10:20:00
4%
10:25:00 H=EXF VORI A,
10:31:00 1= 2P
10:36:00 X5 3L AR
Vi O Yl (e DA AT
=B Zoo | AXTND
10:45:00
-l
10:47:00 PINGU %> ! !

114




Wfiise T | BEIBAG | 3D

10:54:00 ) .
WARRBFTF VAR
VAN AN A2 AN = i N <y i
10:55:00 )
2
TV, X TV, A DO DF—
10:57:00 )
Ay
11:00:00 Vrka
11:00:00 KRB, BIO(EEE 1B
BRI
11:02:00 IS FIC LD
11:03:00 FFUFE! !
11:04:00 7B 740m
11:12:00 SR o o o EVHEINTETZ 2 2
11:15:00 FRYE(iF, HaAD HE
11:19:00 WA, A5
11:21:00 FFUHA, B
FEERREN | L B2 — 26
11:28:00
oo
11:32:00 Yo—R
11:37:38 | 746 | 39 | 18.5239 142 | 18.5304 | E FFU2VLH L R
11:41:21 | 749 | 39 | 18.5287 142 | 18.5315 | E RERFTUNICHRELEDED
FET AN, A ITHIESST,
11:49:38 | 748 | 39 | 18.5262 | N| 142 | 18.5314 | E
EmEIZE BT
11:53:00 | 749 | 39 | 18.5298 | N| 142 | 18.5317 | E |7 511} N R E RN v
XTI AT HUALE N ND
11:57:55 | 748 | 39 | 18.5273 | N| 142 | 18.5315 | E
TAL—
11:58:29 | 746 | 39 | 18.5288 | N| 142 | 18.5353 | E Prge
12:00:53 | 747 | 39 | 18.5431 | N| 142 | 18.5210 | E XTI AALE DB NI A
12:04:47 | 746 | 39 | 18.5421 | N| 142 | 18.5222 | E BB LT o7 fi T
12:07:30 | 744 | 39 | 18.5452 | N| 142 | 18.5074 | E FFUHERH AL —
12:09:04 | 745 | 39 | 18.5553 | N| 142 | 18.4921 | E FF I AR
12:17:28 | 745 | 39 | 18.5568 | N| 142 | 18.4910 | E SR, Wt AE B
12:19:18 | 744 | 39 | 18.5619 | N| 142 | 18.4843 | E FFUHA, BE
12:19:48 | 743 | 39 | 18.5628 | N| 142 | 18.4831 | E [rENEL IR > T= D THU AT
12:20:59 | 743 | 39 | 18.5685 | N| 142 | 18.4763 | E FFUHA, BE
12:24:58 | 744 | 39 | 18.5718 142 | 184739 | E e —4
12:29:01 | 744 | 39 | 18.5710 | N| 142 | 18.4751 | E Ers i
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12:32:03 | 744 | 39 | 185712 | N| 142 | 18.4743 | E it A T B
12:37:35 | 737 | 39 | 18.6026 | N| 142 | 18.4466 | E FFUHR, BIE
12:43:39 | 738 | 39 | 18.6057 | N| 142 | 18.4448 | E 2 —s5
12:44:21 | 737 | 39 | 18.6030 | N| 142 | 18.4439 | E S
12:48:20 | 737 | 39 | 18.6030 | N| 142 | 18.4459 | E it A T B
FFUETATDOOMEDEND
12:49:59 | 734 | 39 | 18.6105 | N| 142 | 18.4342 | E
TAL—
12:51:226 | 730 | 39 | 18.6184 | N| 142 | 18.4226 | E FFUREHE L
12:58:07 | 731 | 39 | 18.6226 | N| 142 | 18.4218 | E SK2—6
12:58:48 | 731 | 39 | 18.6229 | N| 142 | 18.4242 | E A5 —TH 2 THRERY
13:03:45 | 731 | 39 | 18.6216 | N| 142 | 18.4194 | E i A= P B
13:04:36 | 730 | 39 | 18.6197 | N| 142 | 18.4204 | E HIE
13:05:35 | 729 | 39 | 18.6216 | N| 142 | 18.4158 | E FFURER
13:09:24 | 730 | 39 | 18.6232 | N| 142 | 18.4126 | E P B A
13:15:54 | 730 | 39 | 18.6254 | N| 142 | 18.4118 | E EIFENTDTRD
13:16:17 | 731 | 39 | 18.6247 | N| 142 | 18.4133 | E it A T B
13:17:38 | 727 | 39 | 18.6316 | N| 142 | 18.4010 | E FFUHKR BIE
13:19:38 | 725 | 39 | 18.6329 | N| 142 | 183830 | E fiiE
13:20:41 | 724 | 39 | 18.6353 | N| 142 | 183698 | E FFE 5
13:20:59 | 724 | 39 | 18.6373 | N| 142 | 183665 | E FFURH B
13:24:16 | 724 | 39 | 18.6355 | N| 142 | 183607 | E fH2—7
13:29:225 | 725 | 39 | 18.6370 | N| 142 | 183624 | E i A= P B
13:32:10 | 721 | 39 | 18.6459 | N| 142 | 183345 | E FFURH B
13:37:26 | 721 | 39 | 18.6439 | N| 142 | 183303 | E SK2—8
13:38:39 | 721 | 39 | 18.6445 | N| 142 | 183311 | E ]l
13:41:19 | 720 | 39 | 18.6458 | N| 142 | 18.3335 | E it A T B
13:41:36 | 720 | 39 | 18.6460 | N| 142 | 183351 | E FFUHKR BIE
13:44:23 | 720 | 39 | 18.6466 | N| 142 | 183317 | E KM 2—9
WA FBA, log Rl 1 AMiZ L BN
13:56:49 | 719 | 39 | 18.6516 | N| 142 | 183202 | E
IRLS)
XTFUFEL, log FLIEIZEEN
13:58:12 | 717 | 39 | 18.6559 | N| 142 | 183053 | E
7=
HIE, log sLBb~1 TL BN
13:59:31 | 717 | 39 | 18.6586 | N| 142 | 183050 | E
RS
14:00:33 | 716 | 39 | 18.6567 | N| 142 | 183029 | E K 1—1
v BN, log FEHERNEE EN
14:01:35 | 716 | 39 | 18.6562 | N| 142 | 183028 | E

7=
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BELIZEIEE LRI TV~
14:11:37 | 716 | 39 | 18.6580 | N| 142 | 18.3009 | E

PR, mP1—2
14:18:51 | 717 | 39 | 18.6583 | N| 142 | 183018 | E P A T BH

IR X 7= FAE R SR DA TR
14:21:59 | 715 | 39 | 18.6605 | N| 142 | 182932 | E o

1TEERA
14:27:34 | 711 | 39 | 18.6608 | N| 142 | 183158 | E EIL
14:30:59 | 715 | 39 | 18.6559 | N| 142 | 18.3001 | E HEHERSEEFR, T LT~
14:35:32 | 718 | 39 | 18.6402 | N| 142 | 183044 | E b2
14:35:51 | 719 | 39 | 18.6386 | N| 142 | 18.3009 | E X TF VR EEA~MTREET
14:36:23 | 719 | 39 | 18.6399 | N| 142 | 18.3008 | E 7B
14:37:11 | 720 | 39 | 18.6388 | N| 142 | 183015 | E X F I ES
14:40:20 | 721 | 39 | 18.6384 | N| 142 | 183017 | E K 1—3
14:41:57 | 721 | 39 | 18.6378 | N| 142 | 183012 | E B 1 — 3% AR E
14:43:10 | 721 | 39 | 18.6378 | N| 142 | 18.3009 | E v 1 — A% e

FEIFE LRI TV ~FHkiik, 2
14:50:01 | 720 | 39 | 18.6348 | N| 142 | 18.3027 | E

H1—4
14:52:15 | 720 | 39 | 18.6360 | N| 142 | 183045 | E BN 1 — 4% RO ~FRE
14:53:49 | 721 | 39 | 18.6375 | N| 142 | 183045 | E v 1 — 5 Y
14:56:29 | 721 | 39 | 18.6373 | N| 142 | 183026 | E P A T BH
15:01:33 | 727 | 39 | 18.6122 | N| 142 | 183001 | E X F R ED
15:05:00 | 727 | 39 | 18.6130 | N| 142 | 18.2986 | E 1-5 fnH
15:10:15 | 730 | 39 | 18.5994 | N| 142 | 182953 | E S
15:13:08 | 734 | 39 | 18.5766 | N| 142 | 18.2978 | E XTF O, AT—T T HE
15:15:30 | 736 | 39 | 18.5774 | N| 142 | 182957 | E T UL, Fr=AX—13F,
15:19:54 | 735 | 39 | 18.5703 | N| 142 | 183012 | E XTF O, AT—T T HE

AZG—T H L TRNRY, mFTIE
15:20:24 | 735 | 39 | 18.5677 | N| 142 | 183011 | E

2,

WDOXFV | AT—TH o inbkif
15:23:53 | 736 | 39 | 18.5669 | N| 142 | 18.3009 | E )

5, FEDOFFIT2HFICTAD,
15:29:00 | 735 | 39 | 18.5499 | N| 142 | 18.2969 | E Hagg b,
15:29:51 | 736 | 39 | 18.5470 | N| 142 | 183075 | E ayayya

FFT AT—T N AT NDLDGE
15:30:12 | 739 | 39 | 18.5646 | N| 142 | 182927 | E

}_:)O
15:31:39 | 736 | 39 | 18.5490 | N| 142 | 182962 | E V)—2, K,
15:34:01 | 735 | 39 | 18.5358 | N| 142 | 182945 | E XF U, KT D
15:38:30 | 734 | 39 | 18.5240 | N| 142 | 182991 | E FFUFA
15:40:29 | 735 | 39 | 18.5216 | N| 142 | 183031 | E ATG—TH TR, 3TEITAD
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15:41:58 | 734 | 39 | 18.5191 142 | 18.2984 | E FF A, KT D
15:43:03 | 736 | 39 | 18.5223 142 | 182974 | E T B REWN
15:45:37 | 734 | 39 | 18.5088 142 | 182952 | E XFUHRA,
JEENT OB D172 D, B
15:46:36 | 734 | 39 | 18.5077 142 | 182970 | E
Do), e HOHBEORE)s 2
15:47:37 | 734 | 39 | 18.5061 142 | 182972 | E FFURT B
15:52:46 | 730 | 39 | 18.4733 142 | 182906 | E Vb
15:53:53 | 730 | 39 | 18.4646 142 | 182938 | E =
15:57:39 | 733 | 39 | 18.4755 142 | 183134 | E E PR
P ABIRPICRFOR R, F—
16:01:53 | 732 | 39 | 18.4751 142 | 183169 | E ] " }
7y NER I OLIERS T,
16:05:51 | 732 | 39 | 18.4751 142 | 183170 | E e S
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Dive Report HD#1822

Date: May 16, 2015

Site: off Minami Sanriku Depth: 286-296m

Landing (Lat., Long., Time, Depth): 38°33.935'N, 141°57.181'E, 08:55, 293m
Leaving (Lat., Long., Time, Depth): 38°33.939'N, 141°56.499°E, 12:19, 286m
Pilot: Shigeru Kikuya Co-Pilot: Yosuke Chida

Observer: Christoph Plum (JAMSTEC), Yoshihiro Fujiwara (JAMSTEC)

Theme: Researches on marine ecosystem dynamics off Sanriku

Purpose:

1. Sediment core sampling outside of an area densely populated by Ophiuroids using MBARI corers.
2. Biological sampling using a suction sampler and three Eckman barges.

3. Stereo mosaic mapping of the seafloor off Minami Sanriku using a stereo mapping camera system.

4. Water samples above seafloor using two Niskin bottles.

Payload Equipment:

Suction sampler

Seven-bottle canister

Stereo mapping camera system
Sample box (long)

Three Eckman barges

Six MBARI corers

DO sensor

® NN kWD =

Two Niskin bottles
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Sampling Points and Markers:

Time Position Depth Event

09:16-09:26  38°33.935°N 141°57.181’E  296m sediment core sampling outside Ophiuroid area (core#1-4,

white, green, blue, red/blue), Niskin bottle sampling,
suction sampling
sediment sampling with Eckman barge #1, suction

10:22 38°33.949°N 141°56.919°E  292m sampling
sediment sampling with Eckman barge #2, suction

10:47 38°33.948°'N 141°56.862’E  291m sampling
sediment sampling with Eckman barge #3, suction

11:20 38°33.948°'N 141°56.731’E  289m sampling
11:51 38°33.939’N 141°56.554’E  286m sediment core sampling (core #5 red), suction sampling

12:18 38°33.939°N 141°56.499°E  286m sediment core sampling (core #6 yellow), suction sampling

Dive Summary

The study area of dive # 1822 was selected as a reference side of an area densely populated by
Ophiuroids (see dive # 1823). Qualitative sampling of the upper sediment layer was conducted to obtain
Ophiuroids and other benthic infauna by using a suction sampling device (‘slurp gun’). Additionally,
quantitative sediment samples were taken using three Eckman barges to evaluate the abundance and density
of benthic macrofauna. Four sediment cores were taken using the MARBI core samplers in order to
investigate abundance, density and diversity of the benthic meiofauna as well as the biogeochemistry
(mainly total organic carbon, nitrogen and dissolved oxygen) within the study area. Two additional
sediment cores were taken at the end of the dive to measure the total amount of Ophiuroidae skeleton
remains within the upper sediment layer. Water samples for biochemical analysis were also taken using two
Niskin bottles. In addition, 3D mosaic mapping was conducted between the sampling points to evaluate
epibenthic fauna abundance and density. In general, the abundance of epibenthic organisms seems to be
relatively high in this area compared to other study sides of the Tohoku region. Especially, the abundance

of Ophiuroids increased from the start point of the dive to its end.
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Dive Log

Time Dep. Alt.
Pos. Lat Pos. Lon Description Remarks
(IsT) | (m) (m)
8:16:00 B ki
BT
8:19:30 0 0 | 0.0000 |N| 0 0.0000 | E K ]
#300m
e
8:31:03 0 0 | 0.0000 |N| © 0.0000 | E AL B Af /K 10.
1C
8:33:19 | 28 | 38 | 33.9364 | N| 141 | 57.2231 | E 30m
8:42:48 | 220 | 38 | 33.9368 | N| 141 | 57.2045 | E RE AT KBt
8:43:19 | 229 | 38 | 33.9341 | N| 141 | 57.2036 | E AG—F W T HE R —fF
8:46:51 | 294 | 38 | 33.9450 | N| 141 | 57.1875 | E Fr=AX—[REILARV — B R 287m
8:49:23 | 300 | 38 | 33.9349 | N| 141 | 57.1936 | E PR
8:50:54 | 300 | 38 | 33.9326 | N| 141 | 57.1944 | E HhF
8:51:20 | 300 | 38 | 33.9333 | N| 141 | 57.1931 | E A7
8:51:28 | 301 | 38 | 33.9331 | N| 141 | 57.1920 | E Bze
8:52:27 | 299 | 38 | 33.9288 | N| 141 | 57.1922 | E F =AY —— BB
8:53:35 | 306 | 38 | 33.9320 | N| 141 | 57.1872 | E WA TR 293m
8:54:19 | 307 | 38 | 33.9348 | N| 141 | 57.1839 | E HhF
8:54:37 | 307 | 38 | 33.9350 | N| 141 | 57.1829 | E| 22| " A¥ HRkBilh #&
8:55:05 | 307 | 38 | 33.9348 | N| 141 | 57.1822 | E TRFLAT
8:56:01 | 307 | 38 | 33.9357 | N| 141 | 57.1787 | E A IE 295m
8:56:22 | 308 | 38 | 33.9351 | N| 141 | 57.1744 | E =T VXL TF vy
8:56:57 | 308 | 38 | 33.9341 | N| 141 | 57.1775 | E PR
AT IZIam e e N0
8:58:39 | 309 | 38 | 33.9362 | N| 141 | 57.1765 | E
niz !
9:00:17 | 309 | 38 | 33.9359 | N| 141 | 57.1765 | E A A T=_BT !
MRS INARE AT—TH
9:02:19 | 310 | 38 | 33.9377 | N| 141 | 57.1759 | E
v Ry AK—1
9:02:14 | 310 | 38 | 33.9377 | N| 141 | 57.1759 | E JEH=
9:05:47 | 309 | 38 | 33.9369 | N| 141 | 57.1758 | E A5 AVX LTI IZRDND
9:06:50 | 307 | 38 | 33.9354 | N| 141 | 57.1759 | E JEERT IR
9:07:25 | 308 | 38 | 33.9353 | N| 141 | 57.1721 | E Bk A1 A A1z & A
9:07:27 | 308 | 38 | 33.9366 | N| 141 | 57.1796 | E 7EERNTTILND
9:09:26 | 310 | 38 | 33.9399 | N| 141 | 57.1750 | E A —UTHER 5T
9:10:26 | 307 | 38 | 33.9336 | N| 141 | 57.1728 | E FRHVIBNTVDND
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9:12:37 | 307 | 38 | 33.9352 | N| 141 | 57.1768 | E Fr=AZ—1KT
9:15:18 | 308 | 38 | 33.9359 | N| 141 | 57.1760 | E Ha7 e

9:19:04 | 308 | 38 | 33.9369 | N| 141 | 57.1764 | E a7 e

9:19:00 | 307 | 38 | 33.9368 | N| 141 | 57.1771 | E HZ—=IT LA 5T
9:21:44 | 308 | 38 | 33.9368 | N| 141 | 57.1759 | E HaTEAE

9:25:10 | 308 | 38 | 33.9362 | N| 141 | 57.1764 | E REF2T

9:29:34 | 306 | 38 | 33.9358 | N| 141 | 57.1758 | E JEENTRE Fr=RAF—2%
9:31:32 | 307 | 38 | 33.9353 | N| 141 | 57.1782 | E BAERT

9:32:58 | 308 | 38 | 33.9364 | N| 141 | 57.1759 | E| 12 | {EZEK T 2HE MDY
9:35:14 | 307 | 38 | 33.9308 | N| 141 | 57.1770 | E| 1.5 | AFLABAFBEEE—R
9:35:44 | 308 | 38 | 33.9317 | N| 141 | 57.1758 | E P (TFA?)
9:36:01 | 307 | 38 | 33.9302 | N| 141 | 57.1751 | E H—U7 294
9:37:16 | 307 | 38 | 33.9291 | N| 141 | 57.1678 | E P

9:38:33 | 305 | 38 | 33.9280 | N| 141 | 57.1597 | E HoboWnWg—U7
9:39:32 | 310 | 38 | 33.9320 | N| 141 | 57.1472 | E =7

9:40:07 | 306 | 38 | 33.9295 | N| 141 | 57.1456 | E Y NDL3

9:40:35 | 305 | 38 | 33.9291 | N| 141 | 57.1418 | E =

9:41:45 | 304 | 38 | 33.9308 | N| 141 | 57.1325 | E Z—U7

9:44:08 | 305 | 38 | 33.9342 | N| 141 | 57.1132 | E S —=UTIZHh=3
9:44:45 | 305 | 38 | 33.9382 | N| 141 | 57.1100 | E H=

9:45:00 | 305 | 38 | 33.9350 | N| 141 | 57.1046 | E Z—U7

9:45:24 | 302 | 38 | 33.9342 | N| 141 | 57.1066 | E Z—U7

9:45:28 | 307 | 38 | 33.9374 | N| 141 | 57.1003 | E Z—=U7 J1=

9:46:40 | 303 | 38 | 33.9400 | N| 141 | 57.0965 | E =7

9:49:35 | 301 | 38 | 33.9394 | N| 141 | 57.0661 | E =

9:50:12 | 303 | 38 | 33.9406 | N| 141 | 57.0577 | E =

9:50:17 | 304 | 38 | 33.9415 | N| 141 | 57.0563 | E =7

9:50:41 | 302 | 38 | 33.9406 | N| 141 | 57.0529 | E =

9:50:53 | 303 | 38 | 33.9424 | N| 141 | 57.0525 | E Z—=)T =

9:51:19 | 305 | 38 | 33.9433 | N| 141 | 57.0446 | E H=

9:52:36 | 305 | 38 | 33.9449 | N| 141 | 57.0321 | E Z—U7

9:52:52 | 304 | 38 | 33.9448 | N| 141 | 57.0294 | E Z—U7

9:54:52 | 304 | 38 | 33.9463 | N| 141 | 57.0173 | E =7 291
9:55:05 | 302 | 38 | 33.9452 | N| 141 | 57.0148 | E Z—U7

9:55:33 | 305 | 38 | 33.9464 | N| 141 | 57.0083 | E 77BN FERZRN
9:57:25 | 304 | 38 | 33.9483 | N| 141 | 56.9920 | E =7

9:58:05 | 305 | 38 | 33.9483 | N| 141 | 56.9813 | E =7
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9:58:20 | 303 | 38 | 33.9478 | N| 141 | 56.9808 | E =7
9:58:37 | 304 | 38 | 33.9484 | N| 141 | 56.9746 | E =7
9:58:52 | 303 | 38 | 33.9476 | N| 141 | 56.9717 | E =7
9:59:21 | 305 | 38 | 33.9497 | N| 141 | 56.9607 | E =7
9:59:51 | 304 | 38 | 33.9476 | N| 141 | 56.9521 | E £—U73
10:00:18 | 303 | 38 | 33.9482 | N| 141 | 56.9463 | E JEENT X TETCD
10:00:58 | 302 | 38 | 33.9453 | N| 141 | 56.9422 | E HARY T WL 290
10:01:23 | 302 | 38 | 33.9467 | N| 141 | 56.9359 | E 7EENT HH T E AN
10:01:56 | 303 | 38 | 33.9493 | N| 141 | 56.9347 | E WL
10:02:16 | 303 | 38 | 33.9483 | N| 141 | 56.9342 | E =T
10:03:28 | 304 | 38 | 33.9490 | N| 141 | 56.9227 | E AT VA AATEIEE—R
10:04:15 | 303 | 38 | 33.9480 | N| 141 | 56.9202 | E T 290m
10:07:35 | 305 | 38 | 33.9498 | N| 141 | 569184 | E MEABRZD
10:17:09 | 306 | 38 | 33.9489 | N| 141 | 569175 | E Ty B
10:17:35 | 308 | 38 | 33.9524 | N| 141 | 569147 | E B AL
BN EFENT OKEED A
10:20:17 | 304 | 38 | 33.9477 | N| 141 | 569190 | E
<&
10:20:36 | 305 | 38 | 33.9485 | N| 141 | 56.9189 | E JEEMTRE Fr=AX—3F
10:22:01 | 304 | 38 | 33.9492 | N| 141 | 56.9206 | E BRARIET
10:24:49 | 304 | 38 | 33.9484 | N| 141 | 569182 | E Z—U7
10:25:25 | 303 | 38 | 33.9482 | N| 141 | 569161 | E AT VA AATRRE—R
10:27:02 | 304 | 38 | 33.9470 | N| 141 | 56.8958 | E Z—=U7 2
10:27:24 | 303 | 38 | 33.9476 | N| 141 | 56.8947 | E Z—U7
10:27:33 | 304 | 38 | 33.9476 | N| 141 | 56.8927 | E X—U7 F—UT#
10:27:59 | 304 | 38 | 33.9464 | N| 141 | 56.8866 | E =7
10:28:43 | 304 | 38 | 33.9449 | N| 141 | 56.8799 | E X—=U7 F—=UT#
10:29:03 | 303 | 38 | 33.9453 | N| 141 | 56.8742 | E Z—U7
10:29:36 | 302 | 38 | 33.9454 | N| 141 | 56.8697 | E U=
10:29:50 | 304 | 38 | 33.9474 | N| 141 | 56.8662 | E 7EERT £\
10:31:10 | 302 | 38 | 33.9469 | N| 141 | 56.8632 | E AT VA NATEETE—R
10:32:56 | 301 | 38 | 33.9467 | N| 141 | 56.8624 | E T AR UALAKIR
10:33:52 | 304 | 38 | 33.9479 | N| 141 | 56.8568 | E HIJK 290m
10:39:35 | 304 | 38 | 33.9484 | N| 141 | 56.8573 | E AN NVE R AE DTS
10:43:03 | 304 | 38 | 33.9485 | N| 141 | 56.8548 | E T Rk
10:43:12 | 305 | 38 | 33.9481 | N| 141 | 56.8556 | E Ho LU
10:45:06 | 304 | 38 | 33.9486 | N| 141 | 56.8572 | E JEENTRE Fr=RAF—4%K
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10:46:24 | 304 | 38 | 33.9484 | N| 141 | 56.8564 | E BAERET
10:47:14 | 304 | 38 | 33.9484 | N| 141 | 56.8566 | E 7EENT [T
10:48:00 | 304 | 38 | 33.9481 | N| 141 | 56.8566 | E =S
10:48:37 | 304 | 38 | 33.9491 | N| 141 | 56.8565 | E PR
10:50:06 | 302 | 38 | 33.9440 | N| 141 | 56.8526 | E AT VA DA ST —R
10:52:16 | 302 | 38 | 33.9403 | N| 141 | 56.8415 | E Z—U7
10:53:21 | 301 | 38 | 33.9409 | N| 141 | 56.8291 | E 72 & AT
10:54:10 | 302 | 38 | 33.9429 | N| 141 | 56.8209 | E 2 —UT#
10:55:07 | 301 | 38 | 33.9405 | N| 141 | 56.8108 | E =T #
10:57:25 | 301 | 38 | 33.9445 | N| 141 | 56.7883 | E 2 —UT#
10:59:13 | 303 | 38 | 33.9473 | N| 141 | 56.7686 | E Z—U7
11:00:20 | 301 | 38 | 33.9480 | N| 141 | 56.7594 | E =7 # A=
11:00:56 | 301 | 38 | 33.9460 | N| 141 | 56.7533 | E 2—=U7
11:01:09 | 300 | 38 | 33.9474 | N| 141 | 56.7552 | E i
11:01:30 | 301 | 38 | 33.9466 | N| 141 | 56.7475 | E 7EERT £\
11:04:16 | 301 | 38 | 33.9510 | N| 141 | 56.7343 | E AT VA HATEEE—R
11:04:32 | 299 | 38 | 33.9465 | N| 141 | 56.7321 | E T
11:12:32 | 301 | 38 | 33.9481 | N| 141 | 56.7305 | E Ty R
11:14:02 | 303 | 38 | 33.9482 | N| 141 | 56.7280 | E Ho AL
Ty ABE 7EENT AT
11:17:46 | 302 | 38 | 33.9493 | N| 141 | 56.7285 | E
7=
11:18:21 | 303 | 38 | 33.9485 141 | 56.7293 | E JEENTRE Fr=AF—5FK
11:19:32 | 303 | 38 | 33.9487 141 | 56.7286 | E BARIET
ST v = AL —ZENT DIEANE
11:20:37 | 303 | 38 | 33.9480 | N| 141 | 56.7291 | E
NTNWDDEFEE
AT, AT LA THEL,
11:21:19 | 299 | 38 | 33.9484 | N| 141 | 56.7281 | E
NOHFIEDBE AT
B =T DENHT-H, TEA
11:24:04 | 300 | 38 | 33.9481 | N| 141 | 56.7092 | E TLUARTBIEZ L% . MBARI T
BT 5
11:26:18 | 301 | 38 | 33.9481 141 | 56.6886 | E ~&Z
11:28:01 | 300 | 38 | 33.9469 141 | 56.6764 | E AIXLF X7 ?
YRAVDIH e AEZY), A b=
11:29:37 | 301 | 38 | 33.9453 | N| 141 | 56.6547 | E —72FHWZ THOIELVHON
RFUEEOEERICKHE TS
H—=UTAIX L F I DFE? AV
11:32:19 | 300 | 38 | 33.9433 | N| 141 | 56.6291 | E
11:33:34 | 299 | 38 | 33.9428 | N| 141 | 56.6239 | E AIXLF ¥ ?

125




11:34:04 | 299 | 38 | 33.9419 | N| 141 | 56.6179 | E AR F X EE AT YR
11:35:15 | 298 | 38 | 33.9401 | N| 141 | 56.6092 | E &—=U7
11:35:33 | 299 | 38 | 33.9400 | N| 141 | 56.6043 | E TOEEA

—BE7 LN T OB ENEDE O
11:36:58 | 298 | 38 | 33.9409 | N| 141 | 56.5896 | E

x5
11:40:04 | 298 | 38 | 33.9387 | N| 141 | 56.5644 | E BB A-TEEL
11:40:22 | 298 | 38 | 33.9384 | N| 141 | 56.5603 | E PR, TOIVT
11:40:53 | 298 | 38 | 33.9371 | N| 141 | 56.5585 | E H—=UTLHE #E23DvIE S
11:43:29 | 298 | 38 | 33.9393 | N| 141 | 56.5566 | E 3dFESTRALHT
11:47:35 | 299 | 38 | 33.9395 | N| 141 | 56.5551 | E gl
11:49:52 | 299 | 38 | 33.9390 | N| 141 | 56.5547 | E AT THAHELE

WLETI, AT LA CBIELR
11:52:32 | 299 | 38 | 33.9389 | N| 141 | 56.5555 | E

ISHUREDBILEEITH
11:59:53 | 298 | 38 | 33.9366 | N| 141 | 56.5218 | E Z =T RT DL
12:03:18 | 298 | 38 | 33.9385 | N| 141 | 56.4990 | E BIELTEHEETTD
12:06:24 | 298 | 38 | 33.9386 | N| 141 | 56.4979 | E NAZ 5|2k D%
12:09:46 | 298 | 38 | 33.9384 | N| 141 | 56.4975 | E AT BIEE
12:12:51 | 297 | 38 | 33.9382 | N| 141 | 56.4990 | E AT THAZERSE
12:17:51 | 299 | 38 | 33.9395 | N| 141 | 56.4974 | E JERENT AT —TH L THE
12:19:54 | 298 | 38 | 33.9387 | N| 141 | 56.4985 | E M IS
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Dive Report HD#1823

Date: May 16, 2015

Site: Off Minami-Sanriku ~ Depth: 285-291m

Landing (Lat., Long., Time, Depth): 38°33.672°N,141°56.834’E, 14:29, 291m
Leaving (Lat., Long., Time, Depth): 38°33.734°N,141°56.468’E, 16:24, 285m
Pilot: Shigeru Kikuya Co-Pilot: Yosuke Chida

Observer: Shinji Tsuchida JAMSTEC)

Theme: Researches on marine ecosystem dynamics off Sanriku

Purpose:

1.

wohA w D

Sediment sampling by MBARI cores.

Biological sampling using the slurp gun

Three dimension mosaic mapping using the stereo camera system.
Quantitative benthos sampling by Eckman barge.

Water sampling near bottom.

Payload Equipment:

1.

A

Suction sampler

Seven-bottle canister

Stereo mapping camera system
Sample box

MBARI corers x6

DO sensor

Scoop sampler

127



Sampling Points and Markers:

Time Position Depth Events

(m)
14:40 38°33.672’ N, 141°56.834’E 291 MBARI core sampling Red/Green
14:43  38°33.672°N, 141°56.834’E 291  MBARI core sampling Red/Blue
14:47 38°33.672’ N, 141°56.834’E 291 MBARI core sampling White/Green
15:15 38°33.681’N, 141°56.790’E 291 Ophiuroids slurping, Canister#1
15:42  38°33.704’ N, 141°56.676’E 289  MBARI core sampling Red
15:57 38°33.716’ N, 141°56.596’E 287  Darian anemone sampling in the box
14:47 38°33.672°N, 141°56.834’E 291 MBARI core sampling Red/Yellow

Dive Summary

In this dive, we explored the site off Minami-Sanriku about 500m down to south from the previous dive
#1822. We landed at the muddy bottom 291m depth, and sampled three sediments by MBARI corers, and
dense patch of ophiuroids by slurp gun. Then, we moved to the west and found a Darian anemone about
100m in west from the landing point. Slurping the anemone, we successfully put it in the canister bottle#2.
Further around 200m in west 289m depth, we found dense white deposits on the bottom and sampled them
by the MBARI corer. At the 288m depth, around 150m in west from the last point, we found and collected
a large Darian anemone in the sample box. At the 287m depth, 50m in west from the last point, we found

dense white deposits and sampled them by MBARI corer. Around 200m in further west, we found a Darian

anemone and examined to collect by a scoop sampler, but resulted in fail to obtain.
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Dive Log

Time Dep. Alt.
Pos. Lat Pos. Lon Description Remarks
(JST) | (m) (m)
13:59:01 0 0 | 0.0000 | N| 0 0.0000 | E &K
FIERNZ NSO TAE 2 A BT &
14:29:16 | 298 | 38 | 33.6745 | N| 141 | 56.8328 | E
EEL A5
X —=UTDADFEIELNT OF
14:32:38 | 296 | 38 | 33.6732 | N| 141 | 56.8337 | E
Jr2) R
FOLZATIHARLETITRNED
14:37:10 | 298 | 38 | 33.6741 | N| 141 | 56.8327 | E B
ATERIEIAR
HRERDT HefiA, 7T X
14:39:10 | 299 | 38 | 33.6742 | N| 141 | 56.8306 | E
70
14:39:55 | 299 | 38 | 33.6751 | N| 141 | 56.8325 | E TREEDIT REERIERKE T
14:42:11 | 302 | 38 | 33.6720 | N| 141 | 56.8310 | E TRE DT LA
14:43:11 | 301 | 38 | 33.6738 | N| 141 | 56.8305 | E IREOIT R T
14:45:35 | 305 | 38 | 33.6768 | N| 141 | 56.8291 | E SRS~ IPN
Hik DO 7 FasBRIeik T, AHIZ
14:46:28 | 302 | 38 | 33.6748 | N| 141 | 56.8307 | E o )
BENDTEENT
10 ENEEIZHI RO 7 EERT 2
14:51:50 | 301 | 38 | 33.6746 | N| 141 | 56.8308 | E B
LRV DT LEHER
14:53:30 | 295 | 38 | 33.6723 | N| 141 | 56.8331 | E T COEERT
14:54:20 | 301 | 38 | 33.6720 141 | 56.8286 | E LA BR A
14:57:51 | 301 | 38 | 33.6761 141 | 56.8093 | E BT AT F
B—=DTAIFXF T, HIENE
15:02:10 | 302 | 38 | 33.6848 | N| 141 | 56.7835 | E
(ELE
FFTILIaTENNG, Rl %
15:03:48 | 301 | 38 | 33.6837 | N| 141 | 56.7826 | E
1/ N\
X —=UTDADFEIELNT OF
15:04:00 | 301 | 38 | 33.6852 | N| 141 | 56.7841 | E
Jr2) A
15:08:46 | 301 | 38 | 33.6814 | N| 141 | 56.7877 | E B —UTAIFF ¥ IR
EEL Y —ITAIX L F¥I%
15:09:28 | 303 | 38 | 33.6813 | N| 141 | 56.7921 | E B
21 )
15:12:39 | 302 | 38 | 33.6810 | N| 141 | 56.7901 | E 7B
H VT AIX L F XTI, Fr=
15:15:21 | 303 | 38 | 33.6810 | N| 141 | 56.7897 | E
AH— 2%
15:17:22 | 303 | 38 | 33.6808 | N| 141 | 56.7891 | E P A T BH
15:25:02 | 301 | 38 | 33.6872 141 | 56.7440 | E A —UT AL F ¥ IR
15:25:26 | 301 | 38 | 33.6879 141 | 56.7412 | E EIRIZ R, NBRIRb D02
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15:27:41 | 301 | 38 | 33.6896 | N| 141 | 56.7268 | E AIXTF X

15:28:51 | 301 | 38 | 33.6931 | N| 141 | 56.7160 | E F=UTAVFX L F IR, 20K

X —UT DEADEIELNT DF
JFr2) s

15:34:22 | 300 | 38 | 33.7027 | N| 141 | 56.6754 | E

15:40:25 | 301 | 38 | 33.7035 | N| 141 | 56.6772 | E HIE, V)

FRY VTR (T Yy 2
15:41:01 | 301 | 38 | 33.7031 | N| 141 | 56.6766 | E

TIR)
15:42:37 | 300 | 38 | 33.7017 | N| 141 | 56.6773 | E P TV THET
15:43:08 | 300 | 38 | 33.7030 | N| 141 | 56.6769 | E i A= P B
15:47:37 | 299 | 38 | 33.7104 | N| 141 | 56.6277 | E AR
15:49:54 | 300 | 38 | 33.7114 | N| 141 | 56.6114 | E e
15:51:12 | 300 | 38 | 33.7150 | N| 141 | 56.5967 | E X =T AT FrvIEK
15:54:25 | 301 | 38 | 33.7182 | N| 141 | 56.5953 | E TV TR MG
Yo TV THET , Ry 7 AR A H
15:57:00 | 301 | 38 | 33.7182 | N| 141 | 56.5953 | E
(2N
16:00:49 | 299 | 38 | 33.7194 | N| 141 | 56.5712 | E B =UTAIXLFXIK

=T DHADEIELNT OF
16:02:06 | 298 | 38 | 33.7208 | N| 141 | 56.5693 | E

JFr2) s

YTV TR (T 2m
16:02:26 | 300 | 38 | 33.7212 | N| 141 | 56.5704 | E

T ARE)
16:05:08 | 299 | 38 | 33.7209 | N| 141 | 56.5709 | E YTV THET /A B
16:11:03 | 297 | 38 | 33.7299 | N| 141 | 56.4949 | E A —UT AL F ¥ IR

B =T AIFX L F s, EIE, B
16:13:00 | 299 | 38 | 33.7342 | N| 141 | 56.4714 | E

(ELE
16:23:12 | 298 | 38 | 33.7333 | N| 141 | 56.4688 | E (= Lu1s
16:24:44 | 297 | 38 | 33.7328 | N| 141 | 56.4692 | E Afe €
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Dive Report HD#1824

Date: May 17, 2015

Site: Off Ohtsuchi, Sanriku Depth: 846-918m

Landing (Lat., Long., Time, Depth): 39°14.191°N, 142°22.229°E, 09:15, 918m
Leaving (Lat., Long., Time, Depth): 39°14.063°N, 142°20.284°E, 09:15, 846m
Pilot: Tetsuya Ishizuka Co-Pilot: Yosuke Chida

Observer: Shinji Tsuchida (JAMSTEC)

Theme: Researches on marine ecosystem dynamics off Sanriku

Purpose:
1. Tagging acoustic small pingers to Kichiji rockfishes using PINGU systems
2. Release of two Kichiji rockfish with acoustic small pingers

3. Three dimension mosaic mapping using the stereo camera system.

Payload Equipment:

1. Slurp gun

2. Seven bottles canister

3. Stereo mapping camera system

4. Large box including Kichiji with acoustic small pinger
5. Pinger Attachment Gun (PINGU) system
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Sampling Points and Markers:

Time Position Depth (m) Events

9:59 39°18.560°N, 142°18.269°E 722 Release of two ¢ Kichiji rockfish

11:18  39°18.563°N, 142°18.139’E 714 Tagging a pinger to a Kichiji with PINGU
(No.3-4)

11:55 39°18.577°N, 142°18.072’E 711 Tagging a pinger to a Kichiji with PINGU
(No.3-7)

12:06  39°18.579°N, 142°18.054’E 708 Tagging a pinger to a Kichiji with PINGU
(No.3-8)

Dive Summary
This dive is performed at Bio-tracking site mainly for tagging acoustic small pingers to Kichiji rockfishes

as targets of the bio-tracking system. At the first, we landed at the center of the bio-tracking area, 722m
depth, and released two individuals of Kichiji rockfish attached with a pingerto the bottom. Then, we
directed to west searching Kichiji rockfish for tagging small pingers. About 100m in west from the landing
point, 714m depth, PINGU system worked to tag a pinger to Kichiji fish. Further 100m and 200m in west,
also tagging was succeeded respectively. Through this dive, just three shooting by PINGU achieved tagging,

but five shooting was out of target.

133



vel

KY15-08 SANRIKU OKI 2015/05/17
HYPER DOLPHIN 3000 #1824 (1 J 10000 )
-1500 -1000 =500 ] 500 1000 1500
i o e |
JI N/ | )] !
1000 | f 1000
= 1
] R s / [ / / / ’ L) ;
Ak a i
- FOMER 0% E~-3 o]\ [V}
| T b=s90m _RoykouER AD 48 ) / / - ( (‘ (
[IEFRLY L
o ER/Ne. 2 |
[~ L — 1 ; ¥ HOMER |p:47 9 Sk
] r—sa40l—] L~ =730 ZEERNo. T
T~ et —1 5 / £ \ \ ( ROV HOMER] 1D:29
&0 & ! , / ( =750m J
so0| | =1 & _— / 500
B g / ]
-$7a =1 [
-5{0 ] | 1 / d E /
; i —
&,\_ ( L 10— _/.m L - . jl{o A al
i <L o . gy /" /
I e, %, : q |
’ \ TNt S DT
£ Bl L1 "1
"\ ( I - -
0 B - 0
JEEEEN. Tl =
4 &
/ /%E%nﬁa%nﬁ. oé \ B | 7.\ K \ ADGP /
. ROY HOMER /1D0: 34
o 350 D680 . [ a , D 741J ( /
7 K =) s hs ‘;;, £ ) \
2 EHEEN]. 6 L | % % \ 3
ROV HOMER T ST 5
D=700m| - \ \
—500 = . { =500
N ) ) T Bl
] 2 A BN\ L 0Es EEE T |
/ ( > ( \F}(;i HOMER\Q) 53 L ARON T4U=TH, 2H41) ;T
[740m } HIT 2K D
/ / b 2o, 7 PoTlm
RV—HOMER 52 HoLUlR D= Tl
[ T N
/ \ / —F \ \ \ \ S 1183 = Tllnm
— 10D N R P I V)
) ( / ) ——— _) \ } ‘ L2007 R 1
SNy 4 | Pl
—1500 —1000 -500 o] 500 ! 10‘00 ! ! ! ! 15|D0 ! !

XY Origin Lat 39-18. 502000 Lon 142-1% L0000E {URYLa< 25-.%.14%07N Lonm 142-19.71307=
Centesr Lat 39-13.504000N Lon 142-18 S0000E (MW Tat 39-17.85193W T 142-"7,28133F
Grid File:aread 100.grd ContourInt:lOm
Track File: 20150517 HFDAE_Nol824 .xvz Catuw WES-51 Troj LM



Dive Log

Time Dep. Alt.
Pos. Lat Pos. Lon Description Remarks
(ST | (m) (m)
8:57:17 | 0 | 0 | 0.0000 |N| 0 | 0.0000 |E SEUN
K
9:01:223 | 0 | 0 | 00000 |N| 0 | 0.0000 | E Ik AKIEEL
OB
[ERI
9:14:52 | 0 | 0 | 00000 | N| 0 | 0.0000 |E AL B A 750
m
9:21:18 | 102 |39 | 18.5943 | N | 142 | 18.3266 | E 100m
AT—=T N 2THRE Fy=AL——
9:25:38 | 145 |39 | 18.6123 | N | 142 | 18.3396 | E
5|
9:47:42 | 728 |39 | 18.5493 | N| 142 | 182811 | E Rt/
9:49:02 | 734 |39 | 18.5596 | N| 142 | 182677 | E IR
9:49:14 | 734 |39 | 18.5599 | N | 142 | 18.2687 | E HIJK 722m
9:49:50 | 732 |39 | 18.5576 | N | 142 | 182678 | E FFY
9:58:26 | 738 |39 | 18.5653 | N| 142 | 18.2668 | E v A A& R T U 2DE
10:04:23 | 734 |39 | 18.5603 | N | 142 | 18.2699 | E TR AR A
10:04:21 | 732 | 39 | 18.5560 | N'| 142 | 182751 | E 7
10:06:21 | 730 | 39 | 18.5562 | N'| 142 | 18.2658 | E AT S KiTB
10:06:31 | 733 | 39 | 18.5585 | N'| 142 | 182657 | E T
10:11:01 | 730 | 39 | 18.5513 | N'| 142 | 182621 | E EUEEE 1
10:11:06 | 733 | 39 | 18.5562 | N'| 142 | 18.2628 | E XFY
10:12:00 | 734 | 39 | 18.5593 | N| 142 | 18.2647 | E D> T E
10:12:06 | 733 | 39 | 18.5584 | N | 142 | 18.2654 | E YA AL
10:14:25 | 731 | 39 | 18.5516 | N'| 142 | 18.2489 | E o
10:17:29 | 731 | 39 | 18.5528 | N'| 142 | 18.2402 | E XFY
10:26:00 | 728 | 39 | 18.5556 | N'| 142 | 182102 | E T
10:26:14 | 726 | 39 | 18.5553 | N'| 142 | 18.2086 | E FFURR
10:27:36 | 727 | 39 | 18.5530 | N'| 142 | 182038 | E 7
10:28:00 | 728 | 39 | 18.5566 | N'| 142 | 182075 | E I
10:30:22 | 728 | 39 | 18.5579 | N'| 142 | 182087 | E SRR
10:31:02 | 727 | 39 | 18.5568 | N'| 142 | 182102 | E EN
10:32:15 | 730 | 39 | 18.5576 | N'| 142 | 18.1978 | E Il
10:34:37 | 728 | 39 | 18.5574 | N| 142 | 182062 | E B U A2
10:37:59 | 727 | 39 | 18.5541 | N| 142 | 18.1928 | E FFURH B
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10:43:06 | 724 | 39 | 18.5522 | N| 142 | 18.1810 | E RiF DTz
10:43:22 | 724 | 39 | 18.5506 | N'| 142 | 18.1827 | E T
10:47:50 | 725 | 39 | 18.5629 | N'| 142 | 18.1640 | E XFY EHE B
10:49:12 | 722 | 39 | 18.5598 | N'| 142 | 18.1749 | E A2 St
10:49:25 | 726 | 39 | 18.5635 | N'| 142 | 18.1652 | E Bk -7
10:51:00 | 725 | 39 | 18.5636 | N'| 142 | 18.1664 | E B 7 3%E
10:57:12 | 726 | 39 | 18.5642 | N'| 142 | 18.1653 | E e A2
10:57:45 | 726 | 39 | 18.5640 | N | 142 | 18.1659 | E i A= P B
11:00:27 | 724 | 39 | 18.5700 | N'| 142 | 18.1513 | E FF U
11:00:42 | 725 | 39 | 18.5682 | N | 142 | 18.1508 | E HIE
11:04:38 | 726 | 39 | 18.5713 | N'| 142 | 18.1494 | E YU A3 A
11:06:17 | 725 | 39 | 18.5700 | N'| 142 | 18.1490 | E e A7 3N
11:08:36 | 727 | 39 | 18.5718 | N'| 142 | 18.1479 | E E AR
11:09:25 | 726 |39 | 18.5703 | N | 142 | 18.1469 | E AR . WM IEF 158N
11:10:54 | 725 | 39 | 18.5622 | N'| 142 | 18.1310 | E FFURR
11:11:57 | 723 | 39 | 18.5636 | N'| 142 | 18.1292 | E I
11:13:58 | 726 | 39 | 18.5636 | N| 142 | 18.1278 | E FFUICREL G DED
11:17:33 | 725 | 39 | 18.5626 | N'| 142 | 18.1282 | E eV A, FF T
11:19:48 | 724 | 39 | 18.5634 | N'| 142 | 18.1299 | E =r s S
11:21:25 | 725 | 39 | 18.5655 | N'| 142 | 18.1233 | E =N
11:22:31 | 724 |39 | 18.5697 | N| 142 | 18.1139 | E FF U
11:23:29 | 724 | 39| 18.5703 | N | 142 | 18.1123 | E HIE
11:25:10 | 724 |39 | 18.5686 | N | 142 | 18.1130 | E FFRTFHENS
11:26:33 | 723 |39 | 18.5692 | N | 142 | 18.1125 | E KT T=F T NTBVL
11:227:16 | 725 | 39 | 18.5695 | N| 142 | 18.1150 | E FFUICREL G DED
11:27:53 | 725 | 39 | 18.5728 | N'| 142 | 18.1160 | E BV A5, FF Y LT,
11:32:05 | 724 |39 | 18.5703 | N'| 142 | 18.1147 | E v A 6%
FFURR, BIELIOELZN, KT
11:32:36 | 725 | 39 | 18.5707 | N'| 142 | 18.1156 | E
ns
xR TFUICHRHER ST, B
11:33:45 | 723 | 39 | 18.5694 | N| 142 | 18.1149 | E S EIEEIZD T, BlOF—4 vk
\ZIETE D, LB
11:34:43 | 724 |39 | 18.5728 | N'| 142 | 18.1087 | E FF U
11:35:35 | 724 | 39 | 18.5741 142 | 18.1071 | E AEIELTIEEB AR
11:36:59 | 723 | 39 | 18.5735 142 | 18.1066 | E FFUICREELEDED
FEELIOELTZ, $R O T3
11:37:42 | 724 |39 | 18.5739 | N'| 142 | 18.1067 | E

HEnian
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11:40:37 | 724 | 39 | 18.5743 | N'| 142 | 18.1065 | E

Ze[E]ixY
11:43:30 | 724 | 39 | 18.5742 | N'| 142 | 18.1062 | E (SN

X T URFE LD, BEh Qe
11:46:44 | 723 | 39 | 18.5743 | N'| 142 | 18.0914 | E

O AL —
11:49:37 | 721 | 39 | 18.5782 | N'| 142 | 18.0740 | E FF RN, HIET D,
11:55:09 | 722 | 39 | 18.5772 | N'| 142 | 18.0720 | E EU A THRSE B
11:58:47 | 719 | 39 | 18.5791 | N'| 142 | 18.0519 | E RIS
11:59:49 | 719 | 39 | 18.5777 | N'| 142 | 18.0550 | E B A 84
12:00:05 | 719 | 39 | 18.5779 | N | 142 | 18.0559 | E ZOVEER T RBEELE S
12:05:52 | 719 | 39 | 18.5779 | N | 142 | 18.0556 | E A !
12:07:08 | 719 | 39 | 18.5796 | N'| 142 | 18.0543 | E i JEE
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Dive Report HD#1825

Date: May 18, 2015

Site: Oft Futaba, Fukushima Depth: 204-214m

Landing (Lat., Long., Time, Depth): 37°29.883°N, 141°35.001’E, 08:47, 213m
Leaving (Lat., Long., Time, Depth): 37°30.024°N, 141°34.937°E, 12:32, 212m
Pilot: Tetsuya Ishizuka Co-Pilot: Yudai Sakakibara

Observer: Shinji Tsuchida (JAMSTEC)

Theme: Researches on marine ecosystem dynamics off Sanriku

Purpose:
1. Obtaining data sets of animals distribution off Fukushima.

2. Three dimension mosaic mapping using the stereo camera system.
3. Sediment sampling by MBARI cores.

4. Quantitative benthos sampling by Eckman barge.

Payload Equipment:

Suction sampler

Seven-bottle canister

Stereo mapping camera system
Sample box (long)

Eckman barge x3

MBARI corer x6

DO sensor

Niskin bottle x2

® NN kWD =
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Sampling Points and Markers:

Time Position Depth Events
(m)
8:33  37°29.898’N, 141°34.988’E 100  Niskin water sampling
8:54  37°29.866’ N, 141°34.996’E 214 Plankton slurping, Canister#1
10:15  37°29.888° N, 141°34.453’E 206  MBARI core sampling, White
10:18  37°29.888’ N, 141°34.453’E 206  MBARI core sampling, Red/Blue
10:20 37°29.888’ N, 141°34.453’E 206  MBARI core sampling, Green
10:24  37°29.888° N, 141°34.453’E 206  MBARI core sampling, Blue
10:26  37°29.888° N, 141°34.453’E 206  MBARI core sampling, Red
10:40 37°29.888’N, 141°34.453’E 206  Ophiuroids slurping, Canister#2
11:53  37°30.024’ N, 141°34.937°E 212 MBARI core sampling, Yellow
12:10  37°30.024’ N, 141°34.937’E 212 Eckman barge sediment sampling, Black
12:19  37°30.024’ N, 141°34.937’E 212 Eckman barge sediment sampling, Green
12:26  37°30.024’° N, 141°34.937’E 212 Eckman barge sediment sampling, Red
12:29  37°30.024’ N, 141°34.937’E 212 Ophiuroids slurping, Canister#3
12:31  37°30.024’ N, 141°34.937’E 212 Benthic animals slurping, Canister#4

Dive Summary

This is the first dive in this project to explore off Futaba in Fukushima for obtaining habitat data expected
to be under lower fishing pressure. Before the landing about 100m depth, we got a water sample by the
NISKIN. At the landing point, 214m depth, lots of euphausiids and Maurolicus fish gathered to the light of
Hyper-Dolphin and whirled up the surface of sediment. We found several individuals of pacific cods and
mackerels and fewer number of ophiuroids rather than other sites. We moved to the west, soon lots of
traces probably something dredging were observed. These traces were present on the bottom through this
dive. Around 800m in west from the lading point, sediment samples were collected by MBARI corer and
ophiuroids were captured by the slurp gun. From this point, we move to north about 200m observing

artificial trace, and then move to east. At the point 212m depth, we examined to get meio-benthos in

sediment by Eckman barge and collected ophiuroid samples.
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Dive Log

Time Dep. Alt.
Pos. Lat Pos. Lon Description Remarks
(IST) | (m) (m)
8:14:00 B ki
BT
8:18:00 #7K %210
m
8:28:00 T BA A
8:32:56 | 95 | 37 | 29.8981 | N| 141 | 34.9908 | E 100m
KEEL0
8:33:08 37 | 29.8477 | N| 141 | 34.9925 | E TAF UK R
Om
8:43:31 | 221 | 37 | 29.8882 141 | 35.0000 | E RIS
8:44:00 | 223 | 37 | 29.8885 141 | 34.9968 | E ~ X TN
KEE21
8:47:24 | 225 | 37 | 29.8826 | N| 141 | 35.0003 | E IR
3m
8:47:52 | 222 | 37 | 29.8813 | N| 141 | 35.0017 | E Y
8:48:35 | 218 | 37 | 29.8799 | N| 141 | 35.0020 | E Z AR UK IR
8:49:05 | 222 | 37 | 29.8777 | N| 141 | 35.0020 | E BAD ST AELRN
8:50:26 | 221 | 37 | 29.8752 | N| 141 | 35.0028 | E JATHFTIEFESTET
8:52:09 | 224 | 37 | 29.8709 | N| 141 | 35.0036 | E ~&Z
RG—=TH o THRE 1F TSIV
8:52:30 | 222 | 37 | 29.8727 | N| 141 | 35.0038 | E
ANV S
8:55:28 | 218 | 37 | 29.8649 | N| 141 | 349983 | E sl £z T2
8:57:51 | 221 | 37 | 29.8662 | N| 141 | 34.9982 | E Z—=UT DI DN B D
8:59:02 | 221 | 37 | 29.8664 | N| 141 | 34.9968 | E UILVH
9:01:19 | 218 | 37 | 29.8642 | N| 141 | 34.9969 | E JELRT VD
9:01:43 | 220 | 37 | 29.8644 | N| 141 | 34.9978 | E <47
TIUINAREERET X =RAH—
9:05:46 | 219 | 37 | 29.8644 | N| 141 | 349968 | E )
9:05:48 | 219 | 37 | 29.8644 | N| 141 | 34.9968 | E ~ &7t
9:06:23 | 220 | 37 | 29.8647 | N| 141 | 349976 | E HEE 23 ~[[17°)
9:07:02 | 221 | 37 | 29.8666 | N| 141 | 349971 | E AT VA AT R —R
9:08:26 | 219 | 37 | 29.8676 | N| 141 | 349933 | E ~&Z
9:09:26 | 221 | 37 | 29.8687 | N| 141 | 349933 | E AR F Xy
9:11:29 | 222 | 37 | 29.8710 | N| 141 | 349807 | E ~&Z
9:14:12 | 220 | 37 | 29.8729 | N| 141 | 34.9587 | E <47
9:14:35 | 222 | 37 | 29.8739 | N| 141 | 34.9541 | E <47
9:15:09 | 220 | 37 | 29.8728 | N| 141 | 34.9525 | E AVX T X2 BHEH
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9:16:16 | 221 | 37 | 29.8762 | N| 141 | 349389 | E ~&Z
9:16:52 | 222 | 37 | 29.8764 | N| 141 | 349364 | E AR F Xy
9:17:39 | 220 | 37 | 29.8747 | N| 141 | 349267 | E AR F Xy

WD SRIAEM S L EL O EZ
9:18:57 | 220 | 37 | 29.8762 | N| 141 | 34.9127 | E

TW5
9:19:41 | 222 | 37 | 29.8780 | N| 141 | 349061 | E AR F Xy
9:20:22 | 219 | 37 | 29.8772 | N| 141 | 34.9013 | E JER| Z D
9:20:52 | 218 | 37 | 29.8767 | N| 141 | 34.8960 | E UIVH AR T v
9:21:42 | 221 | 37 | 29.8789 | N| 141 | 34.8881 | E JER| X
9:22:04 | 222 | 37 | 29.8789 | N| 141 | 34.8857 | E AIFXLF X
9:25:33 | 216 | 37 | 29.8779 | N| 141 | 34.8568 | E 5l &PV
9:26:11 | 217 | 37 | 29.8792 | N| 141 | 34.8469 | E FlETOBE 2%
9:28:24 | 220 | 37 | 29.8812 | N| 141 | 34.8188 | E =3
9:29:05 | 219 | 37 | 29.8805 | N| 141 | 34.8122 | E IRl
9:31:07 | 216 | 37 | 29.8808 | N| 141 | 34.7879 | E ANV
9:32:02 | 218 | 37 | 29.8815 | N| 141 | 34.7765 | E AR F Xy
9:35:24 | 219 | 37 | 29.8850 | N| 141 | 34.7375 | E JER| B
9:35:39 | 216 | 37 | 29.8835 | N| 141 | 34.7357 | E AR F Xy
9:36:26 | 218 | 37 | 29.8848 | N| 141 | 34.7251 | E AIFXLF X
9:37:25 | 216 | 37 | 29.8848 | N| 141 | 34.7094 | E PN
9:37:44 | 216 | 37 | 29.8848 | N| 141 | 347042 | E fil o 1E
9:39:32 | 217 | 37 | 29.8860 | N| 141 | 34.6818 | E AVF
9:39:42 | 216 | 37 | 29.8851 | N| 141 | 34.6800 | E AIFXLF X
9:41:44 | 213 | 37 | 29.8848 | N| 141 | 34.6502 | E JER| X
9:42:06 | 217 | 37 | 29.8857 | N| 141 | 34.6469 | E AR F Xy
9:42:37 | 217 | 37 | 29.8855 | N| 141 | 34.6387 | E AIX
9:43:53 | 215 | 37 | 29.8862 | N| 141 | 34.6257 | E AR F Xy
9:44:23 | 215 | 37 | 29.8865 | N| 141 | 34.6225 | E JER| B
9:45:10 | 217 | 37 | 29.8880 | N| 141 | 34.6148 | E - IF
9:45:26 | 215 | 37 | 29.8872 | N| 141 | 34.6109 | E 24
9:45:47 | 217 | 37 | 29.8882 | N| 141 | 34.6050 | E AIFXLF X
9:46:28 | 214 | 37 | 29.8868 | N| 141 | 34.5983 | E JER| ZBh
9:46:44 | 216 | 37 | 29.8878 | N| 141 | 34.5952 | E +HF
9:46:52 | 219 | 37 | 29.8890 | N| 141 | 34.5949 | E AIFXLF X
9:47:57 | 218 | 37 | 29.8886 | N| 141 | 34.5831 | E HAAS 2 AT TF v
9:48:24 | 216 | 37 | 29.8880 | N| 141 | 34.5778 | E JER| X
9:49:18 | 218 | 37 | 29.8892 | N| 141 | 34.5702 | E AR F Xy
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9:49:44 | 215 | 37 | 29.8878 | N| 141 | 34.5651 | E JER| B

9:50:54 | 216 | 37 | 29.8886 | N| 141 | 34.5531 | E ~&Z

9:51:25 | 217 | 37 | 29.8888 | N| 141 | 34.5538 | E fiEoIE

9:51:53 | 215 | 37 | 29.8881 | N| 141 | 34.5501 | E JEF[EHFREN
9:52:38 | 215 | 37 | 29.8889 | N| 141 | 34.5457 | E JER| B

9:52:59 | 216 | 37 | 29.8897 | N| 141 | 34.5389 | E JEE 5] X B

9:53:28 | 215 | 37 | 29.8902 | N| 141 | 34.5345 | E UILVH

9:54:25 | 216 | 37 | 29.8903 | N| 141 | 34.5256 | E <47

9:54:52 | 216 | 37 | 29.8902 | N| 141 | 34.5234 | E 5| Bk

9:55:14 | 214 | 37 | 29.8888 | N| 141 | 34.5186 | E AIFXLF X
9:56:38 | 213 | 37 | 29.8892 | N| 141 | 34.5097 | E JEE G| X B

9:57:14 | 213 | 37 | 29.8898 | N| 141 | 34.5030 | E e

9:59:23 | 209 | 37 | 29.8886 | N| 141 | 34.4822 | E JER| B

10:01:24 | 213 | 37 | 29.8889 | N| 141 | 34.4607 | E JER| B

10:02:01 | 214 | 37 | 29.8905 | N| 141 | 34.4535 | E BIELTEHEETTD
10:02:20 | 214 | 37 | 29.8886 | N| 141 | 34.4533 | E T A %N
10:03:23 | 212 | 37 | 29.8878 | N| 141 | 34.4541 | E T

10:03:38 | 214 | 37 | 29.8886 | N| 141 | 34.4547 | E AIFXLF X
10:04:53 | 213 | 37 | 29.8875 | N| 141 | 34.4549 | E JELRT VD
10:06:56 | 215 | 37 | 29.8881 | N| 141 | 34.4537 | E AIELF RN ONTD
10:08:18 | 213 | 37 | 29.8871 | N| 141 | 34.4546 | E Fra9

10:08:33 | 212 | 37 | 29.8873 | N| 141 | 34.4547 | E ~47

10:08:54 | 213 | 37 | 29.8879 | N| 141 | 34.4538 | E TIUINAEBS
10:10:26 | 211 | 37 | 29.8860 | N| 141 | 34.4550 | E Hro RN TTar Zms)
10:12:18 | 216 | 37 | 29.8903 | N| 141 | 34.4527 | E s

10:13:57 | 213 | 37 | 29.8897 | N| 141 | 344521 | E Ha 7 HRE
10:17:12 | 214 | 37 | 29.8905 | N| 141 | 344522 | E REITHE
10:18:07 | 214 | 37 | 29.8899 | N| 141 | 34.4525 | E

10:19:24 | 214 | 37 | 29.8903 | N| 141 | 34.4523 | E fEa T ERAE
10:22:54 | 213 | 37 | 29.8913 | N| 141 | 344528 | E HaT A
10:25:58 | 215 | 37 | 29.8926 | N| 141 | 344521 | E IR T AL
10:27:37 | 216 | 37 | 29.8926 | N| 141 | 344522 | E AIFXLF X
10:28:37 | 213 | 37 | 29.8911 | N| 141 | 344527 | E Vi 5 B
10:28:45 | 215 | 37 | 29.8919 | N| 141 | 34.4520 | E f

10:35:11 | 215 | 37 | 29.8919 | N| 141 | 344524 | E 2FX v =TT B
10:38:04 | 214 | 37 | 29.8934 | N| 141 | 34.4508 | E Hro LB H)
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10:40:07 | 214 | 37 | 29.8936 | N| 141 | 34.4501 | E 2F/F Y=L eeh T RE
10:40:49 | 214 | 37 | 29.8941 | N| 141 | 344510 | E Fr=%3%KIZ

10:41:00 | 215 | 37 | 29.8934 | N| 141 | 34.4506 | E D FH ~FEVHBIZHD
10:42:27 | 212 | 37 | 29.8973 | N| 141 | 344517 | E AT VAN AT 505F—RIC
10:46:39 | 212 | 37 | 29.9092 | N| 141 | 34.4484 | E ~&Z

10:49:32 | 215 | 37 | 29.9252 | N| 141 | 34.4487 | E JESZEF A DT HN
10:51:34 | 213 | 37 | 29.9360 | N| 141 | 34.4525 | E AIFXLF X

10:54:06 | 213 | 37 | 29.9573 | N| 141 | 34.4529 | E AVXTF X OIS
10:54:47 | 212 | 37 | 29.9614 | N| 141 | 344532 | E <47

10:56:55 | 214 | 37 | 29.9770 | N| 141 | 34.4563 | E < H TSN
10:59:57 | 213 | 37 | 29.9969 | N| 141 | 34.4591 | E WOIFIZMHD
11:04:02 | 212 | 37 | 30.0058 | N| 141 | 34.4904 | E i

11:06:01 | 210 | 37 | 30.0103 | N| 141 | 34.5053 | E JER| B

11:06:37 | 212 | 37 | 30.0141 | N| 141 | 34.5098 | E JER| B

11:07:39 | 214 | 37 | 30.0177 | N| 141 | 34.5243 | E AR F Xy

11:07:53 | 211 | 37 | 30.0183 | N| 141 | 34.5288 | E IIVETILHE
11:08:39 | 212 | 37 | 30.0200 | N| 141 | 34.5329 | E ~&Z

11:14:02 | 215 | 37 | 30.0250 | N| 141 | 34.5839 | E 5| =Bk

11:14:52 | 215 | 37 | 30.0253 | N| 141 | 34.5915 | E Wz 5

11:16:30 | 208 | 37 | 30.0200 | N| 141 | 34.6227 | E UIVH

11:16:41 | 214 | 37 | 30.0244 | N| 141 | 34.6278 | E PN

11:19:39 | 216 | 37 | 30.0275 | N| 141 | 34.6574 | E UILVH

11:20:00 | 215 | 37 | 30.0285 | N| 141 | 34.6605 | E JER| X

11:21:11 | 216 | 37 | 30.0297 | N| 141 | 34.6727 | E vIT7

11:22:01 | 231 | 37 | 30.0285 | N| 141 | 34.6878 | E 24

11:23:51 | 214 | 37 | 30.0290 | N| 141 | 34.7095 | E AR F Xy

11:24:04 | 215 | 37 | 30.0302 | N| 141 | 34.7147 | E S5 [ Z DB

11:24:39 | 214 | 37 | 30.0300 | N| 141 | 34.7206 | E AR F Xy

11:25:54 | 215 | 37 | 30.0289 | N| 141 | 34.7360 | E DS

11:26:12 | 214 | 37 | 30.0281 | N| 141 | 347392 | E A% K2

11:26:43 | 216 | 37 | 30.0288 | N| 141 | 34.7461 | E AIFXLF X

11:26:52 | 215 | 37 | 30.0287 | N| 141 | 34.7461 | E 272

11:27:15 | 215 | 37 | 30.0290 | N| 141 | 34.7516 | E e ?

11:27:42 | 214 | 37 | 30.0286 | N| 141 | 34.7565 | E e ?

11:28:46 | 217 | 37 | 30.0310 | N| 141 | 34.7698 | E AIXLF ¥ ?
11:29:54 | 219 | 37 | 30.0328 | N| 141 | 34.7845 | E AIXLF X7 ?
11:30:07 | 218 | 37 | 30.0321 | N| 141 | 34.7866 | E 5 [ Z DB
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11:30:46 | 214 | 37 | 30.0296 | N| 141 | 34.7930 | E ke 2

11:31:05 | 216 | 37 | 30.0294 | N| 141 | 34.7821 | E AKX F X

11:31:45 | 216 | 37 | 30.0314 | N| 141 | 34.8067 | E 272

11:32:20 | 217 | 37 | 30.0313 | N| 141 | 348155 | E ke 2

11:32:30 | 216 | 37 | 30.0310 | N| 141 | 34.8193 | E AKX F X

11:32:45 | 216 | 37 | 30.0308 | N| 141 | 34.8216 | E FHUAY X F v

11:33:15 | 219 | 37 | 30.0312 | N| 141 | 34.8269 | E JE5 [ Z DB

11:33:36 | 218 | 37 | 30.0311 | N| 141 | 34.8335 | E AIFXLF X

11:33:50 | 218 | 37 | 30.0309 | N| 141 | 34.8348 | E RO

11:35:48 | 219 | 37 | 30.0300 | N| 141 | 34.8574 | E JE5 [ Z DB

11:36:226 | 216 | 37 | 30.0285 | N| 141 | 34.8640 | E JE5 [ Z DB

11:37:03 | 217 | 37 | 30.0283 | N| 141 | 34.8706 | E 272

11:38:06 | 218 | 37 | 30.0289 | N| 141 | 34.8799 | E <7

11:38:18 | 219 | 37 | 30.0295 | N| 141 | 34.8810 | E AKX F X

11:39:16 | 218 | 37 | 30.0288 | N| 141 | 34.8963 | E AKX F X

11:39:39 | 219 | 37 | 30.0290 | N| 141 | 34.9015 | E 5 [ Z DB

11:40:43 | 219 | 37 | 30.0280 | N| 141 | 349172 | E ~4Z2[t
X T AT LA R EFEET—RIT

11:44:54 | 217 | 37 | 30.0242 | N| 141 | 349299 | E
L7z

11:46:26 | 216 | 37 | 30.0247 | N| 141 | 349347 | E YXOMETEIETD

11:47:13 | 220 | 37 | 30.0249 | N| 141 | 349372 | E HEIE, Y XaElLE

11:48:16 | 219 | 37 | 30.0251 141 | 34.9363 | E <55

11:51:16 | 219 | 37 | 30.0255 141 | 34.9380 | E r—T WA D KEE
MBARI 38ERE, =27 O HHZER
N CET, AT DOZE AR T

11:52:42 | 218 | 37 | 30.0254 | N| 141 | 349346 | E
Ao TeMEIMNIT OB
|
T~ U BRIRE AR T VR Ry

11:59:12 | 221 | 37 | 30.0257 | N| 141 | 34.9364 | E MNTHEELTZT20, PBEEETT
5

12:00:51 | 217 | 37 | 30.0244 | N| 141 | 349366 | E PRIEz 5 o7

12:06:40 | 219 | 37 | 30.0257 141 | 349362 | E S PR 3PS

12:18:20 | 219 | 37 | 30.0244 141 | 349351 | E FRERVEHSERAE

12:19:45 | 221 | 37 | 30.0254 141 | 349374 | E DK

12:23:11 | 219 | 37 | 30.0255 | N| 141 | 34.9390 | E TRERETETRAE

12:27:30 | 220 | 37 | 30.0262 | N| 141 | 349364 | E 3FEF Y=/ BRE
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A/X Y= ITIVH LTI T B
12:31:41 | 220 | 37 | 30.0271 141 | 349371 | E
1
12:32:05 | 222 | 37 | 30.0270 141 | 349371 | E Xy =%[Ad
12:32:31 | 221 | 37 | 30.0276 141 | 34.9363 | E BEE 212m
12:33:08 | 217 | 37 | 30.0302 141 | 349351 | E B8NS F U
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