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Abstract

Seven research dives and two test dives were conducted using ROV Crambon at five locations off
Sanriku during NT15-E04 cruise from November 9 to 23, 2015.

The ROV dive CRB17 was conducted around a depth of 300 m off Minamisanriku for a mapping of
bentic organisms, mainly ophioroids using a bottom mapping camera system. Total number of 4157
photographs was taken aroud dense aggregation of ophiuroids. The ROV dive CRB18 was conducted around
a depth of 300 m off Ohtsuchi for verifying a large acoustic anormaly (ca. 70 m in length) that was
discovered using a sidescan sonar in the previous cruise in March 2015. A large, sunken ship was discovered
at a depth of 286 m, where many Pacific cods inhabited. The ship seemed to be sunken far before the
Tohoku earthquake because of the shape and condition of the ship. Three dives (CRB19, 20 and 22) were
conducted at a base of cliff where assemblage of sunken debris was occasionally reported by fishermen after
the earthquake at depths between 400 and 500 m off Sendai Bay. Small assemblage of sunken debris was
sparsely discovered but the total amount of the debris was almost the same as that of other locations during
these dives. The ROV dive CRB21 was conducted around a depth of 900 m off Kuji for visualizing a
massive structure recorded using a PDR by Tohoku National Fisheries Research Institute. A large, sunken
ship was discovered at a depth of 882 m, where many rockfish inhabited. The ship seemed to be sunken far
before the Tohoku earthquake because of the shape and condition of the ship. Many fishing gears were
tangled up with the ship. The ROV dive CRB23 was conducted off Minamisoma at a depth about 300 m to
observe the relatively “low fishing-activity” area after the earthquake. Number of Pacific cod seemed larger
and the size seemed smaller (younger) than that of the “high fishing-activity” areas. Three-dimensional

mosaic mappings of the seafloor were conducted using the stereo camera system.
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1-1. Research group
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2. Dive survey results

2-1. Dive list

Start(JST) Latitude Longitude Depth
Dive# site Remarks
End(JST) N) (E) (m)
CRB 17 off Tateyama 14:45 )
Test dive 35-00.50 139-50.00
-C-TEST 15:36
CRB 17  offIshinomaki 8:44 )
Test dive 38-18.12 141-18.88 37.6
-D-TEST 11:00
off
L 8 :30 Wood fall
Minamisanriku
CRB 17 38-33.74 141-56.86 292.7
. @8 : 54
12 110
off Ohtsuchi 8:20 Sunken ship
CRB18 39-23.68 142-10.87 292.6
13:00 @9:58
off Sendai Bay i
8:09 Landing
CRB19 37-55.31 142-00.43 541.5
. @9 - 00
12 : 02
off Sendai Bay .
13:02 Landing
CRB20 37-55.31 142-00.11 534.7
_ @13 43
16 : 12
ff Kuji
on B 815 Suniken ship
CRB21 40-20.95 142-24.96 881.8
. @12 : 04
16 1 19
off Sendai Bay i
8 :30 Trawling trace?
CRB22 37-54.33 141-53.66 406.5
. @12 * 53
14 143
off .
. 8:25 Landing
Minamisouma
CRB23 37-12.53 141-40.45 301.2
15 : 28 @s - 30




2-2. Preliminary results

Dive number: CRB#17
Date: November 12, 2015

Site: Off Minamisanriku
Landing: 38°33.4574°N, 141°56.7737’E, 289.7m
Chief observer: Yoshihiro FUIIWARA (JAMSTEC)

Main purpose: Mapping of benthic fauna off Minamisanriku

Payload equipment:
- Transponder (from Shinseimaru) 1
- Bottom mapping camera system 1
Dive Report:

The first ROV Crambon dive during NT15-E04 was conducted around a depth of 300 m off Minamisanriku. A dense
aggregation of ophiuroids was observed in this area as shown in previous dives (Fig. 17-1). A bottom mapping was
conducted using a bottom mapping camera system. A large-mouth tunicate was observed to be eaten by the ophiuroids and a
relatively large nudibranch was collected.

EMBTE:

ALBI OBMBAEZE=EH, RN 30mMR TERELc. COMIULBED "7 5 LRy BRAETE
BUIU7DERET, BELARICEBEOFY VY /N\IJEERTIBEZE> TWe (R17-1). ZOH
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Dive log:

Time Dep. Pos. Pos. Description
JST) (m) Lat Lon
8:13:22 |0 0 -0 N |0 -0 E | BV&RERE K—REY
8:19:14 |0 0 -0 N [0 -0 B kTR
8:20:18 | 0 0 -10 N |0 -10 BK
ERBlES 05
8:26:18 | 0 38 - 133.8 N | 141 - | 565 E|YVh—&A
8:27:31 |0 38 - 1338 N | 141 - 1565 E | Bfinks
8:29:04 |0 38 - 133.8 N | 141 - | 565 E | RE20m
8:29:52 | 0 38 - 133.8 N | 141 - | 565 E [ ZRE30m
8:30:52 | 0 38 - 1338 N | 141 - | 565 E | RE45m
8:31:26 | 0 38 - 1338 N | 141 - 1565 E|CRB K~IIRVENST
8:31:50 | 0 38 - 133.8 N | 141 - | 565 E [ ZRE50m
8:32:08 |0 38 - 1338 N | 141 - | 565 E |Hed2 10
8:32:39 | 60.2 |38 - 33.4355 | N | 141 - 1567338 | E | RE 6 0m
8:32:42 | 60.2 |38 - 1334355 | N | 141 -1 56.7338 | E | CRB M 2RV
8:33:46 | 66.8 |38 - 133.4392 [N | 141 - 1567318 |E | FRE7 9m
8:34:58 | 70.4 |38 - 133.4384 | N | 141 - 1567292 |E | RE100
8:35:46 | 70.4 |38 - 133.4384 | N | 141 - 1567292 |E | EE115
8:36:50 | 118.6 | 38 - 133.4397 [N | 141 - 1567274 |E | EE 135
8:37:38 | 118.6 | 38 - 133.4397 [N | 141 - 1567274 |E | RE150
8:38:24 | 118.6 | 38 - 133.4397 | N | 141 - 1567274 |E | RE160
8:39:04 | 118.6 | 38 - 133.4397 [N | 141 - 1567274 |E | RE175
8:41:35 | 2262 | 38 -133.434 | N | 141 - 156735 |E |FEE235
8:42:47 | 250.6 | 38 - 33.4364 | N | 141 - 1567383 |E | RE250
8:43:29 | 254.5 | 38 -133.438 [N | 141 - 1567383 |E | RE260
8:44:07 | 254.5 | 38 -133.438 [N | 141 - 156.7383 | E | RZ L1 H
8:44:25 | 273.6 | 38 -1 33.4414 | N | 141 -156.7438 |E | mE15m
8:45:00 | 281 |38 - | 33.4445 | N | 141 -156.7486 | E | RZIL1H T=< SA
8:4529 | 280 |38 -1 33.4458 | N | 141 -156.7527 |E | RE280 =mE7
8:46:16 | 285.4 | 38 -133.446 | N | 141 - 1 56.7595 | E | ‘BIERR
8:46:44 | 286.4 |38 - 133.4495 | N | 141 - 156.7623 | E | BEESREHAAZ ON
8:47:37 | 287.6 | 38 - 33.4545 | N | 141 -156.7675 |E | 7 EE T
8:48:19 | 288.7 | 38 - 33.4562 | N | 141 - 567719 |E | AV EXVF v U
8:48:40 |289.7 |38 - 133.4574 | N | 141 -156.7737 |E | BE BEWE JFTENTEH
8:49:03 |289.3 | 38 - 133.458 [N | 141 - 156.7761 |E | #—U 7
8:49:46 | 287.7 | 38 - 33.4598 | N | 141 - 156.7807 | E | >4
8:50:44 | 287.4 | 38 - 33.4663 | N | 141 - 156.7869 | E | \NFTHATY
8:51:26 | 287.5 | 38 - 33.4679 | N | 141 -156.7909 |E | LZhEZ77ILR




Time Dep. Pos. Pos. Description
JST) (m) Lat Lon

8:52:15 | 289.8 | 38 33.4711 | N | 141 - 56.7912 | E | IN&EWSXHFZ?

8:52:29 |290.5 |38 33.4721 | N | 141 - 156.7938 | E | BIEEIZ /1 X T OFF
8:54:20 | 289.5 | 38 33.4761 | N | 141 - | 56.8051 | E | LogPC FHit#

8:54:32 | 289.6 | 38 33.4765 | N | 141 - | 56.8051 | E | LK

8:55:21 |292.1 | 38 33.4771 | N | 141 - 1568101 |E |1V EYFv Y

8:57:20 | 289.1 |38 33.481 | N | 141 - 156.8099 | E | BIEERZE AT ON

8:57:26 | 289.9 |38 33.4803 | N | 141 - 156.8093 |E | X>4' 1O

8:59:07 |290.1 |38 33.4808 | N | 141 - 156.8053 | E | INEWTH'S

9:00:53 | 291 |38 3348 | N | 141 -156.7968 |E | E b T

9:01:26 |289.4 |38 33.4799 | N | 141 - 156.7957 | E | IN&EWT 'S

9:01:57 | 289.8 |38 33.4793 | N | 141 - 1567923 |[E | LZ7hETFILR

9:02:09 |290.9 |38 33.4793 | N | 141 - 567922 |E | AV EXYF v Y

9:03:35 |289.9 |38 33.476 | N | 141 -156.785 |E | /NEWTHYS

9:05:13 | 292.7 |38 33.4817 | N | 141 - 156791 |E | AVFYFvIDOMNED
9:07:12 | 288.1 |38 33.4699 | N | 141 - 1567863 |E | L7 ET7FILR

9:08:36 | 291.1 | 38 33.4703 | N | 141 -|56.7878 |E | A VXY F v ¥

9:10:53 | 288.3 | 38 33.4635 | N | 141 -156.7845 |E | 7EE NT Bz EIFTW3
9:12:32 | 288.4 | 38 33.4681 | N | 141 - 156.7863 | E | EDA YV F Y F v I %W
9:13:49 | 289 |38 33.4776 | N | 141 - 1567936 |E | 7T ?

9:13:59 | 288.9 |38 33.4788 | N | 141 - 156.7963 | E | INEWT 'S

9:15:07 | 289.7 |38 33.4813 | N | 141 - 1567975 |E | ¥X¥ 5

9:15:35 | 288.4 |38 33.4866 | N | 141 -1 56.8041 |E | AVEVFv Y

9:16:07 | 288.7 | 38 33.4905 | N | 141 -156.8031 |E | ¥—U7 3ZhA

9:16:58 |290.2 | 38 33.4946 | N | 141 - 1568125 |E | # O

9:17:18 |290.3 | 38 33.497 | N | 141 -1 56.8145 | E | INEWT 'S

9:17:51 | 293 |38 33.4997 | N | 141 - 1568192 | E | /IhN&WRF'S

9:18:51 |290.5 | 38 33.5012 | N | 141 - 156.8215 | E | BMISED WD THRICHAMNS
9:19:13 | 290.5 | 38 33.5019 | N | 141 - 1568186 |E | 1VEYF v

9:20:52 | 291 |38 33.498 | N | 141 -1 56.8287 | E | fiEATET—U T ?

9:21:49 |290.9 |38 33.498 | N | 141 - 56.8277 |E | #—U 7

9:22:32 | 290.2 | 38 33.4963 | N | 141 - 156.8264 |E | A XY

9:24:32 | 290.5 | 38 33.4927 | N | 141 - 568252 |E | #—U7

9:24:56 | 290.9 |38 33.4905 | N | 141 - | 56.8253 | E | Log {21k

9:25:10 | 291.6 | 38 33.4897 | N | 141 - 156.8251 |E | B f¥tk

9:28:49 | 291.4 |38 33.4821 | N | 141 -156.8234 |E | EEDFDOHHIVEL R TLIFTWVS
9:29:48 | 292 |38 33.4798 | N | 141 - 568213 |E | 7oA VEERTFIIEEND
9:30:47 | 291 |38 33.4798 | N | 141 - 156819 |E| Y KRAY

9:31:10 | 291.8 | 38 33.4784 | N | 141 - 1568169 | E | £EDA YV FVF v 7
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Time Dep. Pos. Pos. Description
JST) (m) Lat Lon

9:32:32 | 290.2 | 38 33.4743 | N | 141 - | 56.8 E|HAXY AYFVYFvY
9:34:01 | 288.9 |38 33.474 | N | 141 - 156.7984 | E | INEWT 'S

9:34:20 | 289.5 | 38 33.4727 | N | 141 -156.796 | E | /NEWTHYS

9:35:28 | 288.9 | 38 33.4748 | N | 141 -156.776 |E | ¥—=U7 3Zh

9:36:00 | 287.6 | 38 33.4761 | N | 141 -156.7699 | E | NSWIEFZ hEWIHT T
9:36:30 | 288.1 |38 33.4767 | N | 141 -1 56.7649 | E | 1A X

9:37:01 | 287.7 |38 33.4754 | N | 141 - 1567583 |E | A7 H=Z H#—=U7F
9:38:46 | 287.4 | 38 33.4741 | N | 141 - 1567538 |E | ¥—U7F &R

9:39:22 | 287.4 | 38 33.4741 | N | 141 -1 56.7538 | E | Log Pc Fv 7Fv—HJEEIC
9:39:31 | 288.1 | 38 33.4756 | N | 141 -156.7548 | E | ®mE 1 mic

9:40:37 | 287.5 | 38 33.4803 | N | 141 -156.7588 |E | # O

9:41:23 | 289 |38 33.4907 | N | 141 -156.7628 |E | 74 "—K280
9:41:30 | 289 |38 33.4907 | N | 141 - 1567628 |E | X7 5

9:42:48 | 289.1 |38 33.5094 | N | 141 - 156.7706 | E | >4

9:43:21 | 290.1 |38 33,5112 | N | 141 -156.771 |E | /hN&WRF'S

9:44:29 | 290.7 | 38 33.5108 | N | 141 - 567683 |E | ¥—UTF TV

9:45:35 | 289.6 | 38 33.5003 | N | 141 - 1567708 |E | W= +~ 3

9:45:59 | 290.9 |38 33.4995 | N | 141 - 156.7696 | E | >4

9:46:22 | 289.3 | 38 33.497 | N | 141 -156.7668 |E | EY oV DEZ—)LO=
9:49:40 | 288.4 | 38 33.4791 | N | 141 -156.7621 | E | OLAFRICAVFVFv D
9:50:26 | 286 |38 33.4689 | N | 141 - 156.7616 | E | IN&EWT 'S

9:51:06 | 285.1 |38 33.467 | N | 141 - 156.7625 | E | >4

9:52:00 | 287.8 |38 33.4635 | N | 141 - 1567741 |E | #—=U7 3ZhA

9:53:25 | 287.5 | 38 33.4622 | N | 141 - 1567914 |E | #—=U7 3ZhA

9:54:35 | 289 |38 33.4652 | N | 141 -156.7939 |E | 75 AF VI TH
9:55:23 | 286.6 | 38 33.4687 | N | 141 - 1568057 |E | ¥—UF¥ XT7A4H=
9:57:19 | 290.8 | 38 33.4788 | N | 141 -1 56.8226 | E | INEWT 'S

10:02:32 | 288.1 | 38 33.4672 | N | 141 - 156.8064 |E | 7 EE T

10:08:19 | 287.9 | 38 33.4821 | N | 141 - 1567905 |E |5 ? O34%?

10:12:42 | 289.4 | 38 33.4774 | N | 141 -156.773 |E | VEELT

10:14:37 | 287.4 | 38 33.4809 | N | 141 -|56.7728 |E | A VXV F v Y

10:15:29 | 288.6 | 38 33.484 | N | 141 - 156.7763 | E | BEH

10:15:50 | 287.8 | 38 33.4873 | N | 141 - 1567768 |E | #—U 7

10:17:22 | 288.2 | 38 33.4899 | N | 141 - 1567799 |E | ¥¥ 5

10:23:32 | 290 | 38 33.4853 | N | 141 - 56812 |E | A1VFVFv Y

10:24:47 | 289.3 | 38 33.4826 | N | 141 - | 568147 |E | AV EXYFvI7?
10:26:12 | 291.2 | 38 33.4849 | N | 141 - 156813 |E | ¥—JFHK

10:29:46 | 286.7 | 38 33.4817 | N | 141 - 567923 | E | A1 XY
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Time Dep. Pos. Pos. Description
JST) (m) Lat Lon
10:31:03 | 288.3 | 38 33.4851 | N | 141 - 567832 |E | ¥¥'Z
10:31:50 | 288.7 | 38 33.4884 | N | 141 - 156.779 |E | 7
10:32:02 | 287.5 | 38 33.4873 | N | 141 - 1567797 |E | #—=U 7
10:33:16 | 287.8 | 38 33.4874 | N | 141 - 156.779 | E | X5 5
10:34:31 | 289.3 | 38 33.4957 | N | 141 - 1567772 |E | #—=U 7
10:34:45 | 289.3 | 38 33.4957 | N | 141 - 1567772 |E | R7AH=
10:36:39 | 288.9 | 38 33.4975 | N | 141 - 156.7662 | E | AATF 2 AN T FIRY
10:37:08 | 289 | 38 33.4965 | N | 141 - 156.7657 | E | RVICUEE N TEEND
10:42:23 | 290.5 | 38 33.4964 | N | 141 -156.7654 | E | AFTF7 I RVICAD
10:48:46 | 289 | 38 33.4975 | N | 141 -156.766 |E | AATFRY, YZETHSNT S
10:50:10 | 291 | 38 33.4971 | N | 141 - 156.7663 | E | AA T FIRY, REFWVTRHRL
10:52:02 | 289.1 | 38 33.4985 | N | 141 -156.766 |E | AA T FIRVYORE?7H? £+ v F?
AATFRY 1 BFET TV R
10:54:54 | 288.6 | 38 33.4962 | N | 141 - | 56.7646 | E | 290
10:56:37 | 289.4 | 38 33.4963 | N | 141 -156.7704 | E | X7 H=
10:57:02 | 289.5 | 38 33.4973 | N | 141 - 156.769 | E | X7 A I ={%EEH
10:59:12 | 288.3 | 38 33.4972 | N | 141 - | 56.7702 | E | X7 A SF Z$REEH
11:01:43 | 289 | 38 33.4975 | N | 141 - 567719 |E | A4 X >
11:02:21 | 288.2 | 38 33.4972 | N | 141 - 56.7688 | E | 11 A
11:04:30 | 289 | 38 33.4988 | N | 141 - 1567711 |E | X% 5
11:05:15 | 288 | 38 33.497 | N | 141 - 567719 |E | 9273
11:09:05 | 291 | 38 33.4984 | N | 141 - 567719 |E | V2D Y L—HY—-REUT3?
11:11:18 | 290.3 | 38 33.4985 | N | 141 - 567719 |E | 9273
VIV, JEENTYITUVT
11:17:34 | 291.5 | 38 33.5008 | N | 141 - | 56.7722 | E | 3R 290
11:19:18 | 289.8 | 38 33.5005 | N | 141 -156.7766 |E | hA X Bl 41 VYFVFv D
11:20:43 | 291.1 | 38 33.501 | N | 141 -156.778 |E | ¥—U7
11:22:55 | 290.4 | 38 33.499 | N | 141 - 156.7816 | E | A X >
11:24:02 | 288.5 | 38 33.4976 | N | 141 -156.7809 |E | Y% 5
11:24:29 | 288.7 | 38 33.4944 | N | 141 -156.78 |E|¥—U7
11:27:19 | 289.1 | 38 33.4841 | N | 141 - 1567828 |E | 7 EE T
11:28:13 | 290.8 | 38 33.4804 | N | 141 - 56.7845 |E | #—U 7
11:31:01 | 289.7 | 38 33.474 | N | 141 -1 56.7845 |E | AFXF7 =
11:33:07 | 289.8 | 38 33.4813 | N | 141 -156.799 |E | X%
11:34:01 | 288.9 | 38 33.4793 | N | 141 - 156.8046 | E | ¥¥Z
11:35:18 | 289.5 | 38 33.4775 | N | 141 - 156.8082 | E | AR, X&' Z
11:36:10 | 290 | 38 33.4774 | N | 141 -156.8058 |E | S XkFThHA
11:39:15 | 289.7 | 38 33.4756 | N | 141 -156.8068 |E | S X+ THAX—LA
11:39:46 | 288.9 | 38 33.4766 | N | 141 - 156.8043 | E | B8
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Time Dep. Pos. Pos.
JST) - Lat Lon Description
11:46:48 | 285.6 | 38 33.4689 | N | 141 - 1567887 |E | L7 hET7FILR
11:47:00 | 287.8 | 38 33.4695 | N | 141 - | 56.7912 L7777 ILRAX—LA
INATA, BAXY AVFVFv Y,
11:49:27 | 288.6 | 38 33.4763 | N | 141 - 1567912 |E | 7 EE T
11:51:15 | 290.3 | 38 33.4778 | N | 141 - 1567928 | E | _#% &2
11:54:38 | 289.2 | 38 33.4831 | N | 141 - 156.7982 | E | f&
12:00:59 | 290 | 38 33.4914 | N | 141 - 1567852 |E | ¥—UTFPAVFVFvY
12:02:41 | 289 | 38 33.4908 | N | 141 - 1567784 |E | ¥—UTFPAVFVFv7
12:03:27 | 289.2 | 38 33.4886 | N | 141 - 156.7781 | E | KEHDIZAD _LEB
12:03:54 | 289 | 38 33.4848 | N | 141 - 1567762 |E | XF 5
12:06:02 | 288.5 | 38 33476 | N | 141 - 1567734 |E | KEHDT VERB, —BEK
12:09:54 | 287.9 | 38 33.4645 | N | 141 - 156.7681 |E | X% 5
12:12:58 | 287.6 | 38 33.4705 | N | 141 - 156.7516 |E | AL A
12:13:53 | 286.8 | 38 33.4634 | N | 141 - |56.7447 |E | A VXY F v I%WN
12:14:39 | 287.7 | 38 33.4632 | N | 141 - 567492 |E | ¥¥ 5
12:16:08 | 287.4 | 38 33.461 | N | 141 - 1567612 |E | ¥X¥ 5
12:18:27 | 286.4 | 38 33.4654 | N | 141 - 156.7816 |E | X% 5
12:21:36 | 290 | 38 33.4773 | N | 141 - 156.7973 | E | AAALICERE
12:22:37 | 288.2 | 38 33.4817 | N | 141 -156.7942 | E | N5 T1EYS
12:24:00 | 289 | 38 33.4912 | N | 141 - 156.7935 | E | 90 EICEE
12:24:45 | 287.8 | 38 33.4867 | N | 141 - 156.8 E|/XqOy h@EBEATE2L—
12:27:29 | 288.4 | 38 33.4801 | N | 141 - 156.8106 | E | 0.3 /v N THRSAICMEIT TEERA
12:28:59 | 289 | 38 33.4795 | N | 141 -1 56.7986 | E | 11 X
12:30:26 | 288.5 | 38 33.4771 | N | 141 - 1567853 |E | ¥—UTFPAVFVFvY
12:31:48 | 288.3 | 38 33.4738 | N | 141 - 156779 |E | YT T ERA
N ZDeTIC7EENTS oD
12:33:21 | 289.4 | 38 33.4739 | N | 141 - 1567749 |E | 2 ?7EBHONnTS?
12:34:27 | 288.1 | 38 33.4749 | N | 141 - 156.7677 |E | X¥Z
12:36:06 | 286.8 | 38 33.4714 | N | 141 - 156.7595 |E | R T ENA KXY
12:36:45 | 287 | 38 33.4728 | N | 141 -156.7569 |E | L7 T 7 7ILR
12:37:37 | 287 | 38 33.4736 | N | 141 - 1567551 |E | ¥ —UTFPAVYFVFvY
12:38:35 | 288.4 | 38 33.4805 | N | 141 - 156751 |E | ERNE/AVYFYFVI?
12:40:01 | 288 | 38 33.491 | N | 141 - 567443 |E | AA XY A1VYFVF v Y
12:43:41 | 287.7 | 38 33.5006 | N | 141 - 156.7125 | E | &
12:43:49 | 287.7 | 38 33.5006 | N | 141 - 567125 |E | =Y FAVYFVF v Y
12:47:20 | 284.5 | 38 33.5269 | N | 141 - 1567021 |E | ¥—=UFPAVYFVFvY
VUN—TAV—R270XTLIFT
12:50:17 | 287.9 | 38 33.5558 | N | 141 - | 56.7004 655,
12:53:30 | 287.1 | 38 33.5643 | N | 141 - | 56.6943 JA4V—R270&95%
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Time Dep. Pos. Pos.

JST) - Lat Lon Description

12:54:44 | 286.9 | 38 33.5621 | N | 141 - 156.6904 | E | £

12:54:55 | 286.5 | 38 33.5634 | N | 141 -1 56.6886 | E | 270 EICEREZ &5

12:56:15 | 287.1 | 38 33.5568 | N | 141 -1 56.6804 |E | AVEXYFvIDTY

12:56:43 | 285.3 | 38 33.5496 | N | 141 - 1566646 |E | ¥—UTFPAVYFVFvIERYT T

12:57:04 | 286.2 | 38 33.5486 | N | 141 - 156.6612 | E | LICHERZ &5

12:57:27 | 285.8 | 38 33.5472 | N | 141 - 1566613 |E | ¥—UTFPAVYFVFvY

12:59:19 | 285.3 | 38 33.5583 | N | 141 -1 56.6539 |E | ¥—UFAVYFYF vy

13:04:48 | 281.9 | 38 33.5965 | N | 141 - 156.6398 |E | EELE® T,

13:06:18 | 284.2 | 38 33.5971 | N | 141 -156.6271 |E | LE/NSWIHS

13:06:36 | 285.2 | 38 33.5988 | N | 141 - |56.6278 |E | ¥—UFAVYFVF v Y

13:08:04 | 286.4 | 38 33.6124 | N | 141 - 1566256 |E | ¥—UTFPAVFVFvY

13:11:35 | 288.8 | 38 33.6348 | N | 141 -156.6126 |E | Y75

13:12:08 | 288.4 | 38 33.636 | N | 141 -156.6106 | E | ENWafa, Y RAY

13:14:11 | 287.5 | 38 33.6345 | N | 141 - 156.604 |E | A1 A

13:14:52 | 286.5 | 38 33.6296 | N | 141 - 156.5994 | E | B>y 300§ 7

13:15:27 | 286.8 | 38 33.6257 | N | 141 - 1565914 |E | >y auoR?EREL THE

13:17:44 | 286 | 38 33.6324 | N | 141 - 156.5876 | E | IN&EWT 'S

13:19:30 | 285.9 | 38 33.6419 | N | 141 -156.5916 |E | R7AH=

13:22:01 | 283.2 | 38 33.636 | N | 141 - 156.5627 | E | /NEWSF S, PRAY

13:22:51 | 286.1 | 38 33.6404 | N | 141 - 1565571 |E | ¥ —=UTFPAVYFVFvY

13:23:19 | 286.1 | 38 33.6404 | N | 141 - 156.5571 | E | INEWT 'S

13:23:59 | 282.9 | 38 33.6523 | N | 141 - 1565494 |E | ¥—UTFPAVFVFvY

13:25:06 | 285.4 | 38 33.6725 | N | 141 - 1565439 |E | ¥—UTFPAVFVFvY

13:25:32 | 283.9 | 38 33.678 | N | 141 - | 56.5394 | E | JLAE@E

13:25:58 | 286.4 | 38 33.6838 | N | 141 - 156.5401 | E | IN& WIS

13:26:08 | 284.3 | 38 33.685 | N | 141 - 1565357 |E | ¥—UTFPAVYFVFvY

13:31:37 | 286.3 | 38 33.681 | N | 141 - 565333 |E | ¥¥ 5

13:33:04 | 283.7 | 38 33.6778 | N | 141 - 565119 |E | Y%=

13:33:14 | 284.7 | 38 33.6799 | N | 141 -1 56.5105 |E | INSWRF S, ¥XFZ

13:34:36 | 285.4 | 38 33.6813 | N | 141 -156.5019 | E | L—Y—FHY

13:35:15 | 288.5 | 38 33.6853 | N | 141 - 1565015 |E | =Y FPAVYFYF vy

13:35:37 | 284.7 | 38 33.6872 | N | 141 - 156.4997 | E | INEWT 'S

13:36:42 | 285.3 | 38 33.6953 | N | 141 - 156.5025 | E | NSWIFZ, IhNaWvdZ

13:37:39 | 284.8 | 38 33.7049 | N | 141 - 564945 |E | hA AV 5 T —

13:38:17 | 288.3 | 38 33.7057 | N | 141 - 156.4943 | E | INEWT 'S

13:39:21 | 287.1 | 38 33.7133 | N | 141 - | 56.4878 | E | INEWT 'S
INEWIEFZ, INSWIFTZ, W

13:39:29 | 286.7 | 38 33.7134 | N | 141 - 1564884 |E | ¥¥ 5

14




Time Dep. Pos. Pos. Description
JST) (m) Lat Lon
INEWIEFZ, INSWIFTZ, W
13:41:59 | 283.5 | 38 33.7196 | N | 141 - 1564737 |E | X5 5
13:45:07 | 281.4 | 38 33.713 | N | 141 -1 56.4561 | E | INEWT 'S
13:46:33 | 285.8 | 38 33.7336 | N | 141 - 156.4503 | E | INEWT 'S
13:47:24 | 284 | 38 33.7452 | N | 141 - 1564419 |E | # O
13:48:49 | 285.2 | 38 33.7461 | N | 141 - 1564393 |E | HoEYZY
13:49:01 | 285.2 | 38 33.7461 | N | 141 - 156.4393 | E | BIE
13:50:46 | 281.6 | 38 33.7479 | N | 141 - 1 56.4376 | E | 7 HFICMIF THERE
13:54:03 | 284.3 | 38 33.7519 | N | 141 - 1564539 |E | ¥—UTFPAVYFVFvY
T—IT7AIFXVFvo, XTAH=,
13:56:45 | 282.7 | 38 33.7662 | N | 141 - | 56.4875 | E | INEWT 'S
14:03:09 | 285.4 | 38 33.7705 | N | 141 - 156.5048 | E | 70 EICANERE
14:03:36 | 283.6 | 38 33.7726 | N | 141 - 1565043 | E | THhWERF, YXTZERT?
14:07:31 | 283.5 | 38 33.7798 | N | 141 - 156.5129 | E | ¥ RAYDEL
14:09:36 | 286.5 | 38 33.7819 | N | 141 - 156.5359 | E | INEWT 'S
14:11:06 | 578.7 | 38 33.8111 | N | 141 - 1565379 |E | Y% 5
14:13:10 | 287.7 | 38 33.8012 | N | 141 - 565413 |E | VOY S
14:16:56 | 287.7 | 38 33.7941 | N | 141 - 156557 |E | V¥ X¥7Z
14:26:44 | 293.8 | 38 33.8168 | N | 141 -156.6197 |E | =7 Hh=
14:28:04 | 299.3 | 38 33.8202 | N | 141 - 156.6593 |E | Y% 5
14:33:44 | 584.9 | 38 33.8186 | N | 141 -1 56.6611 | E | YT TRE—
14:34:39 | 584.9 | 38 33.8186 | N | 141 - 56.6611 |E | #—U 7
14:36:39 | 310.8 | 38 33.8729 | N | 141 -156.69 |E|&¥—U7
14:38:25 | 286.8 | 38 33.8398 | N | 141 - 156.6902 | E | ¥+ £40
14:39:39 | 287.9 | 38 33.8501 | N | 141 - 156.6995 |E | Y% 5
14:39:58 | 287.9 | 38 33.8501 | N | 141 -156.6995 |E | X7 H=
14:40:23 | 287.9 | 38 33.8501 | N | 141 - 156.6995 |E | Y% 5
14:40:42 | 292 | 38 33.8653 | N | 141 - 56.7187 |E | #—U 7
14:41:38 | 291.7 | 38 33.8686 | N | 141 - 1567219 |E | Y% 5
14:42:10 | 291.7 | 38 33.8686 | N | 141 - 1567219 |E | Y% 5
14:42:31 | 291.7 | 38 33.8686 | N | 141 - 56.7219 |E | ¥+ %40
14:44:55 | 288.9 | 38 33.8821 | N | 141 - 567388 |E | Y& 5
14:46:12 | 288.5 | 38 33.8791 | N | 141 - 567377 |E | ¥—=VU7F7 W=
14:48:58 | 287.1 | 38 33.8756 | N | 141 - 156.7497 | E | BfREBENTDTHS
14:51:12 | 289.8 | 38 33.8711 | N | 141 -156.796 |E | ¥—U7
14:52:04 | 290.5 | 38 33.8729 | N | 141 - 156821 |E|¥—=U7
14:52:40 | 290 | 38 33.8745 | N | 141 - 156.8307 |E | ¥—U 7
14:52:55 | 289.8 | 38 33.8749 | N | 141 - 1568314 |E | VEE N TR > TS 1
14:54:11 | 290.3 | 38 33.8758 | N | 141 - 1568394 |E | Y55
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Time Dep. Pos. Pos. Description
JST) (m) Lat Lon

14:55:45 | 289 | 38 33.8795 | N | 141 -156.839 |E | Y% 5

14:59:21 | 292.3 | 38 33.8845 | N | 141 - 156.8239 | E | &t FATHS
15:00:53 | 289.5 | 38 33.8853 | N | 141 - 1568215 |E | ¥—=U7F %
15:01:08 | 289.5 | 38 33.8853 | N | 141 - | 56.8215 |E | A

15:02:28 | 289.5 | 38 33.8853 | N | 141 - 56.8215 |E | Y% 5

15:04:03 | 283.4 | 38 33.901 | N | 141 - 567673 |E | #—U 7

15:06:04 | 287.6 | 38 33.9153 | N | 141 - 567585 |E | #—U 7

15:06:21 | 287.6 | 38 33.9153 | N | 141 - 56.7585 |E | Y& 5

15:07:41 | 283.5 | 38 33.9242 | N | 141 - 156.7683 |E | #—U 7

15:08:23 | 587.2 | 38 33.9514 | N | 141 -156.7904 | E | v =

15:08:41 | 587.2 | 38 33.9514 | N | 141 -156.7904 |E | ¥¥ 5

15:11:43 | 288.1 | 38 33.9501 | N | 141 - 156.8001 |E | #—U 7

15:12:39 | 287.8 | 38 33.9662 | N | 141 - 156.7905 |E | X&' 5

15:13:01 | 287.8 | 38 33.9723 | N | 141 - 1567841 |E | X% 5 F—U7F
15:13:21 | 291.4 | 38 33.9781 | N | 141 -1 56.7868 |E | #—U 7

15:13:55 | 290.3 | 38 33.9792 | N | 141 -1 56.7879 | E | LK

15:19:06 | 290.1 | 38 33.9828 | N | 141 -156.797 |E | ¥—U7

15:20:10 | 292.6 | 38 34.0005 | N | 141 -156.797 |E | ¥—U7

15:20:18 | 292.6 | 38 34.0005 | N | 141 -156.797 |E | X744 H=2
15:20:30 | 291.5 | 38 33.9992 | N | 141 -156.7992 |E | ¥—VUF XT7A4H=
15:20:52 | 291.5 | 38 33.9992 | N | 141 - 1567992 |E | #—U 7

15:21:45 | 290.6 | 38 34,0121 | N | 141 - 1567928 |E | #—U 7

15:22:04 | 290 | 38 34.0138 | N | 141 - 1567924 |E | ¥—VUF7 XT7A4H=
15:22:21 | 290.6 | 38 34019 | N | 141 - 1567908 |E | Y% 2

15:22:44 | 290.1 | 38 34.0219 | N | 141 - 567843 |E | ¥ —U 7

15:23:34 | 291.4 | 38 34.0317 | N | 141 -156.778 |E |EHAZ DIV
15:24:04 | 292.7 | 38 34.034 | N | 141 - 1567742 |E | ¥—VUF7 XT7A4H=
15:24:18 | 292.1 | 38 34.0338 | N | 141 - 1567736 |E | ¥—UF7 XT7A4H=
15:24:32 | 292.6 | 38 34.0344 | N | 141 - 156.7747 | E | #%

15:24:42 | 290.3 | 38 34.0359 | N | 141 - 1567698 |E | YV RAYDESR
15:24:51 | 292.9 | 38 34.0361 | N | 141 - 156.7706 |E | X&' 5

15:28:22 | 289.3 | 38 34.035 | N | 141 - 156.7648 | E | HINR T >V )\A
15:29:21 | 289.3 | 38 34.035 | N | 141 - 156.7648 | E | AlBEDLWW\Y TS
15:30:59 | 289.3 | 38 34.035 | N | 141 - 1567648 | E | ¥V H—EZLITHEA E—7UIBEE
15:46:39 | 0 0 0 N [0 -10 E | ZELt

15:52:35 | 0 0 0 N [0 -10 E|mbLf

15:54:56 | 0 0 0 N |0 -0 E|BINET

15:55:16 | 0 0 0 N |0 -0 E | Log REFELE

16




Dive track:

38'34.40'N

38°34.20'N

38°34.00'N

38°33.80'N

38°33.60'N

38'33.40'N

38°33.20'N

141°55.40'E 141°55.60'E 141°55.80'E 141°56.00'E 141°56.20'E 141°56.40'E 141°56.60'E 141°56.80'E 141°57.00'E 141°57.20E 141°57.40E 141°57.60'E
7HHHH\\\\HH\H\HHHH\\\HHHHH\HH\H\\H\HH\HHHHH\HHH\HHH\HHHHHH\HHHH\\HHHHHHHH\HHHH\HHH\HHHHH\HHHH\\HHHHH\HHH\HHHHHHH\HHH\HHHHHH\\H\HH\’
1 ‘ ‘ ” ‘ ‘ ‘ / ‘ E s 1/10000
i O
] 1. 08:48 D= 289m #JE A=l.4m ﬂ‘ E
] (38-33. 459N 141-56. 775E) £ —
08:48 JEE DT F
— 2. 10:55 D= 290m 41/ PRAE (L1 f4) L L
] (38-33. 497N 141-56. 768E) 5
] 3. 11:18 D= 290m P30y « JELby FR4E L
] (38-33. 499N 141-56. 772E) E —
a 4. 15:31 HEEE D=289m £
1 (38-34. 040N 141-56. 768E) / / / [
5 \4\ e
1 4 3
] & o r [
| l | | I f
] @ e 9 m ¥ « E
z ; : g B m.? neg @ g g
1 | | % 1 L L
] . L
] ° '~ 4o E
1 o of £ E
1 o F =
] ° o & £ E
- E
1 oo F
] © E
] P F(s-11-)
] g- . [ |(NT15-E04)
] 19 | ’ £
] o v ] i E |crameon
] o 16| 5 E
] M§% F |crB17
E ] / / F [SANRIKU-OKI
] F (CHAKUTEI
] C : D=
4 = [RITEI
] E : D=
] [ [FUJYOU
] [ [pATUM
] [ [(WGS-84)
141°55.40' 141°55.60'E 141°55.80'E 141°56.00'E 141°56.20'E 141°56.40'E 141°56.60'E 141°56.80'E 141°57.00' 141°57.20E 141°57.40E 141°57.60'E

XY ORIGIN 38-33.800N 141-56.500E
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Dive photo (selected):




2-2. Preliminary results

Dive number: CRB#18

Date: November 16, 2015

Site: Off Ohtsuchi

Landing: NA (see the original record)

Chief observer: Shinji Tsuchida (JAMSTEC)

Main purpose: ldentifying the anomaly found by the side scan sonar off Ohtsuchi

Payload equipment:
- Transponder (from Shinseimaru) 1
- Bottom mapping camera system 1
Dive Report:

The second dive of this cruise was conducted around a depth of 300 m off Ohtsuchi. At this point, a huge anomalous shade
(around 70m in length) was found by the side scan sonar in the previous cruise, March 2015. Here, we identified it as a
sunken ship heading to SSW (Fig. 1). A funnel near the stern (Fig. 2), cabin entrance and large pulley-like thing near bow
were observed. Numerous animals covered the surface and lots of cod gathered the side and inside the ship (Fig. 3). Dead
barnacle shells covered the bottom and lots of snails were found nearby the ship (Fig. 4). Unfortunately we could not find
out the name of ship.

BWIHTE:

g —EEH OBMAEZ REH, KRN 300m MR TRBL, ORI, 2015 F3 BICKBLIEY A FX
FrUVF—ORABEILELD, ERImBHEIKREWAME UEENMBEARARRES NI TH S, COEDIERZE
LD DN BMBAEZITofcE T3, PIEDILMTH D IHIHIAL . LILRICREZRT, MEELICHSD
BRZHELUL (K18-1, 2). MBEREHIFBEETH D, MECEDLSBEHD, XLASHWBEDOKLSA
HDEMER U e MEICREZ<DEYNHEL THD, MOFVLEDICEZHDONT INERL TV (K 18-3).
XcDAEDICIF, BEZESFEDTIVYIREDORERIEE TWe (R184). fIENEDEL, EIBHS
faia EIER TS Bh o e
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18-1. JERRDME. MEDREZEBEVR T LS ICEYNNE. KiEH, KR 300m,

18-2. FREFHETHERR L FoiifR DfEZE,




18-3. JEARENLICAER T BV Y T DKE.

18-4. SEMAEDICER L TWe 7 IV RDIERR.
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Dive log: NA (see the original record)

22



Dive track: NA (see the original record)
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Dive photo (selected):
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2-2. Preliminary results

Dive number: CRB#19

Date: November 17, 2015

Site: Off Sendai,slope of the canyon
Landing: 37°55.315°N, 142°00.435’E, 540m
Chief observer: Masaru KAWATO

Main purpose: Search for the sunken debris

Payload equipment:
- Transponder (from Shinseimaru) 1
- Bottom mapping camera system 1
Dive Report:

CRAMBON dove on the bottom of deep-sea canyon off Sendai, in order to search for the sunken debris. Fishermen have
found much debris near this site previously. ROV landed on the bottom at a depth of 540 m. The bottom was flat, muddy
floor and the current was fast. Brittle star could not be found, but some demersal fishes such as cods and eels were observed.
ROV moved toward the west, but could not find any sunken debris. About two hours later, the trouble occurred on the right

horizontal thruster. ROV left the bottom at 11:17am at a depth of 528 m.

BHIHEE:

WERDBRIESHEBERITEML, BERLEOERZEM U, COMRITEEELIERZERBL TWESE
THhole, VILRVIFRE s4m ICERELZ, EBIFETHD, BETORNIEEN > (K1), VEELT
FRBTEY, ISP 7FIOMHAEABREDEEAN S RoNnic (K2,3). 75 LRV BEANIEUBEEZEHER
Uicht, Bz HRE T2 &ETERM o o, BIHS5H 2 KfER, AKEXZRXFZICN T TILNRE L1,
AMI11:17 |TRE 528m fHETHEE, BMARZR T UK.
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X 1 EE 540m HEDE

K2 Y¥Z&ERT




M3 F-U7AVFrFvIEEER

Dive Log

Time (JST)| Dep. Pos. Lat Pos. Lon Description
(m)

8:09:24 0 37 |- 5526 N |142]- 0 E  |loglRFHEA
8:11:12 0 37 |- |5526 N 142 |- |0 E mbh
8:13:01 0 37 |- |5526 |N 142 |- |0 E BK
8:15:47 0 37 |- |5526 N 142 |- |0 E EMEEEO. 5
8:19:20 0 37 |- 5526 [N |142]- |0 E  |Bfik%
8:19:48 0 37 |- 15526 N [142]- |0 E | R5—7HYON
8:20:33 19.4 37 |- |55.4095 [N [142 |- |0.0651 |E 10m
8:21:23 19.4 37 |- |55.4095 [N [142 |- |0.0651 |E 15m
8:22:44 47.4 37 |- |55.4101 [N [142 |- |0.0866 |E 30m
8:23:00 48.7 37 |- |55.4116 |N 142 |- 10.0887 |E NZIRY 28ZH - 1o
8:23:37 48.7 37 |- |55.4116 [N |142|- 0.0887 |E T—7)L100m
8:25:12 80.4 37 |- |55.4166 [N (142 |- 0.0938 |E | —7J)L130m
8:25:26 87.7 37 |- |55.4167 [N [142]- [0.0993 |E 714t —80m
8:26:07 102.8 |37 |- |55.4141 [N |142|- |0.1043 [E 7—7)150m
8:26:30 106 37 |- |55.4136 [N [142 |- [0.1079 |E 74+ —100m
8:27:44 1158 |37 |- |55.4082 N |142 |- |0.1206 |E 74 —120m
8:29:15 1555 |37 |- |5541 N |142|- (01323 |[E | —7)L200m
8:29:45 166.5 |37 |- |55.411 N |142 |- |0.134 |E 74+ —150m
8:30:39 173.1 |37 |- |55.411 N 142 |- |0.1405 |E J714Y¥—170m
8:32:57 1957 |37 |- |55.4162 [N |142 |- |0.1766 |E
8:33:27 2148 |37 |- |55.4147 [N |142 |- |0.1807 |E
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Time (JST)| Dep. Pos. Lat Pos. Lon Description
(m)

8:34:54 2463 |37 |- [55.4129 [N |142 |- [0.1939 |E

8:35:32 2572 |37 |- |55.41 [N |142 |- |0.2012 |E |\ —TIJL310

8:36:11 266 37 |- 155408 N [142]- [0.2073 |E 747 —260

8:37:20 281.7 |37 |- |55.4057 [N |142 |- |0.2204 |E XA > PCECED

8:38:12 296.6 |37 |- |55.4036 |N  |142 - |0.2285 |E  iFEEE300

8:40:58 341 37 |- |55.3954 [N |142|- |0.2565 |E T —7JL400

8:42:32 361.6 |37 |- |55.393 N |142 - 0.2773 |E 74 Y —360

8:45:34 406.8 |37 |- |55.3887 [N |142 |- |0.3272 |E J14¥—400

8:49:42 451.6 |37 |- |55.3775 [N |142 |- |0.3846 |E T4 —440

8:53:01 478.1 |37 |- |55.3456 [N |142 |- |0.3996 |E 74 7 —480

8:55:33 509.4 |37 |- 553241 [N |142|- 04274 E |&E20

8:56:13 5233 |37 |- |55.3214 [N |142 - 0.4154 |E TJ14Y¥—510

8:57:35 5373 |37 |- |55.3163 [N [142 |- 04224 |E J14¥—520 HBHULELE

8:59:03 5384 |37 |- |55.3268 [N [142 |- 04182 |E BIERR

9:00:06 5415 |37 |- 553128 [N |142 |- |0.4347 [E Hh=

9:00:19 5415 |37 |- |55.3128 N [142 |- 04347 |E BE EE Wk

9:01:26 5453 |37 |- |55.3109 [N [142 |- 04368 |E BN

9:02:53 5444 |37 |- 553129 [N [142 |- 04382 |E V=5, EBERHE

9:08:17 5458 |37 |- |55.3047 [N |142 - |0.4407 |E XA YPC TINAAIR—I ¥ —
BEH

9:12:33 544.7 |37 |- |553055 [N |142 |- |0.4405 [E AA VPCEROff  USBIE#ERHE

9:16:14 5437 |37 |- 553062 [N |142 |- |0.4419 [E XA VPCECED

9:18:35 5457 |37 |- |55.3055 |N 142 |- 10.4416 |E KEZHLS5Y DVLIEW

9:21:05 5445 |37 |- |55.3051 [N |142 - |0.4405 |E COEFBMZRITZ

9:21:18 5448 |37 |- 553054 [N |142|- 0443 |E |&

9:21:43 544.1 |37 |- |55.3055 [N |142 - 0.4416 |E S

9:21:48 544 37 |- |55.3054 |N 142 |- 10.4423 [E BERARDNS

9:24:29 544.4 |37 |- 552971 [N |142 |- |0.444 [E 7Frad 53

9:25:11 539.4 |37 |- |55.2936 |N  |142 |- |0.4434 |E  DVLE#H

9:25:36 537 37 |- |55.2944 [N 142 |- (0445 |E A H

9:27:08 5448 |37 |- 552849 [N |142 |- |0.4384 [E N

9:28:03 541.4 |37 |- |55.2754 [N 142 |- 04311 E |AVFXVF¥I HLA

9:29:37 541.5 |37 |- |55.2658 [N |142 - 0.4136 |E s B

9:32:21 540.7 |37 |- |55.2823 |N 142 |- 10.4001 [E BEl& -7 Log PCHIE

9:32:34 542 37 |- |55.2864 [N 142 |- |0.3966 |E S

9:32:41 5419 |37 |- |55.2869 N  |142|- (0399 |E |IE

9:33:03 5447 |37 |- 552862 [N |142 |- |0.3975 [E 73

9:34:08 540.9 |37 |- |55.3021 |[N  |142 |- |0.4097 E  |Log oA
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Time (JST)| Dep. Pos. Lat Pos. Lon Description
(m)

9:39:05 543 37 |- 1552751 [N [142 |- |0.3822 |E A&

9:46:56 543.6 |37 |- |55264 N |142|- (03332 |[E |/\FHATY

9:48:28 539.2 |37 |- 552555 [N |142 |- 03139 |[E |A1 /4

9:51:56 5439 |37 |- |552557 [N [142|- (02915 |[E | Y X

9:52:39 543.1 |37 |- 55254 |N  |142|- 02889 |E |{1 7/

9:54:52 543.1 |37 |- |552565 N |142|- 02825 [E |¥—U7F

9:55:35 539.4 37 |- |552622 N [142|- 02626 [E |¥—U7F

9:56:30 540.2 |37 |- |55.2645 [N |142 - (0.2443 |E S

9:58:20 538.5 |37 |- [55.2822 |N 142 |- 10.2468 [E X7A4H=

10:03:06 537 37 |- |55.2757 [N 142 |- |0.2287 |E N

10:03:43 540.5 |37 |- |55.2637 |[N  |142 - 0.22 E ?

10:03:56 5404 |37 |- [55.2731 |N 142 |- 102174 [E FEX THULE

10:04:46 539.6 |37 |- |55.2774 [N |142 |- |0.2158 |E YBE/R /RO

10:05:55 539.4 |37 |- |55.287 |N 142 |- 02077 E |AVFVF¥Y

10:17:30 5419 |37 |- [55.2908 N |142 |- |0.1566 |E HA Ay

10:19:14 537.6 |37 |- |55.288 N [142 |- |0.1538 |E YBE/R /RO

10:21:45 536.5 |37 |- [55.2842 |N 142 |- 10.143 E 7FOd. EEL DA

10:24:39 536.5 |37 |- [55.2836 |N 142 |- 10.144 E F—U7. EEL DA

10:26:41 5352 |37 |- |55.2847 |N 142 |- 10.1443 [E EelL. F-UT7ICRIENS

10:30:27 536.7 |37 |- [55.2924 |N 142 |- 10.1296 |E A Zs|Ed o>k, ZF Ve
>

10:30:52 536.7 |37 |- 552924 [N |142 |- |0.1296 |E S

10:31:24 534 37 |- 552919 |N 142 |- 10.1313 [E HEODMESERIC7EE R T

10:31:53 536 37 |- |55.2954 |N 142 |- 10.1258 [E YATFAET VT

10:32:36 536.4 |37 |- |55.2934 [N [142 |- |0.1208 |E BERICDULIEERNT

10:32:45 5364 |37 |- [55.2934 |N 142 |- 10.1208 [E D URTICRR

10:33:18 534 37 |- 55297 [N |142|- [0.1246 [E |ZFUYEKFT

10:34:08 534 37 |- 55297 |N 142 |- 10.1246 |E AIhZE5|E S > i

10:34:29 534 37 |- |55297 [N |142|- |0.1246 |[E A H

10:36:49 5357 |37 |- |55.2962 N |142 - (0.1162 |E s B

10:38:00  [535.4 |37 |- |552965 N |142 |- [0.1195 |[E A/

10:38:13 537.1 |37 |- 552944 [N |142 - |0.116 [E S

10:40:05 539 37 |- |55.2908 N 142 |- (0.1147 |E  |YJL/S

10:40:18 537.9 |37 |- |55.2902 N |142 - [0.1129 |E TV —smEZ LT T7T4V—K
515

10:41:56 536.1 |37 |- [55.2911 |N 142 |- 10.1145 [E FOoICEHELTHAICHNS R
FRY —ICAIMMEATE?

10:42:19 5352 |37 |- |55293 N [142|- |0.1162 |E |HYX

10:43:40 5334 |37 |- [55.2892 |N 142 |- 10.1112 [E BESHRN > TRETZS
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Time (JST)| Dep. Pos. Lat Pos. Lon Description
(m)

10:45:32 5385  [37 |- |55.2854 [N [142 - 0.1059 |E | AALENMLV? UIES<ES
ENSAICES

10:54:17 5355 |37 |- |55.2889 N |142 - 0.085 |E =07

10:54:48 5357 |37 |- |55.2897 [N |142 - |0.0845 |E S

10:56:12 537.6 |37 |- |55.2864 [N  |142 |- |0.0755 |E N

10:56:39 536.6 |37 |- |55.2882 [N |142 |- |0.0736 |E =07

10:56:48 536.6 |37 |- |55.2882 [N |142 |- |0.0736 |E S

10:57:11 5357 |37 |- |55.2843 [N |142 |- |0.0691 |E N

10:57:42 533.5 |37 |- |55.2831 [N |142 |- |0.0771 [E N

10:58:20 535.1 |37 |- |55.2825 [N |142|- |0.0801 [E |&

10:58:37 5343 |37 |- |55.2824 [N |142|- 0.0801 [E |&

10:59:00 534.1 |37 |- |55.2836 N |142 - 0.077 |E ?

10:59:06 5354 |37 |- [55.2831 |N 142 |- 0.0766 |E EEZ TH UK

11:00:24 536.7 |37 |- |55.2843 [N |142 |- |0.0764 |E N

11:02:13 539.7 |37 |- |55.2635 [N |142 - (0.0745 |E N

11:03:15 5338 |37 |- 552772 [N |142 |- |0.0697 |E S

11:08:01 536.1 |37 |- |55.2809 [N  |142 |- |0.074 [E —FUYELT

11:08:51 5342 |37 |- |55.2829 [N |142 |- [0.073 [E ? BHLWALWRESEULEYPD

11:09:46 536.2 |37 |- [55.2823 |N 142 |- ]0.0695 |E NS ET > Ik

11:10:23 535.1 |37 |- |55.2838 N |142 - 0.0735 |E Evonf

11:11:54 5335 |37 |- 55286 |N  |142 |- |0.0725 [E YIERT

11:12:50 5342 |37 |- |55.2838 [N |142 |- |0.0756 |E S

11:14:00 537.2 |37 |- |55.2854 |N 142 |- 10.0642 [E DDA Z XTI TWZESIRD
T, BN B AT,

11:15:29 533.2 |37 |- |55.2848 |N 142 - 10.067 |E ABDFBELL TETWBD, HEET
HAHY/100

11:16:32 5332 |37 |- |55.2855 [N [142 |- |0.0657 |E KEEENTDHNIEE S RNWT L
7%,

11:17:14 5313 |37 |- |55.2837 [N [142 |- |0.0667 |E BUIFERS

11:19:58 529.5 |37 |- |55.2839 [N |142 |- 0.0581 |E |7 —7IL&KS500

11:20:22 527.6 |37 |- |55.2812 [N |142 - |0.0566 |E 74 7 —490

11:21:13 518.6 |37 |- |55.2802 [N |142 - [0.0629 |E 747 —480

11:21:29 5163 |37 |- 552791 [N |142 |- 0.0631 [E |7 —7J)L540

11:22:03 511.7 |37 |- |55.2777 [N |142 - 0.0599 |E 74 —470 E—2)L510

11:22:17 5082 |37 |- 552767 [N |142 |- 0.0559 |E |7 —7JL530

11:23:01 492.5 |37 |- |55.2756 [N |142 |- |0.0708 |E 7 A 7 —460

11:23:11 489.8 |37 |- |55275 |N  |142 |- |0.071 |E |\ —7IL520

11:47:22 86 37 |- 552927 |N 142 |- 10.1418 [E BEo>TWehEinsc, RET
ROVANRL — 3 >V HEE,

11:49:53 44.7 37 |- 1553027 [N [142 |- |0.1595 |E VY H—HR
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Time (JST)| Dep. Pos. Lat Pos. Lon Description
(m)
11:51:18 19.3 37 |- |55.3148 |N 142 |- ]0.171 ROV ¥ _LHERR
12:00:58 0 0 |- 10 N |0 0 mbh Lkl
12:02:39 0 0 |- 10 N |0 0 BINGET YUKy I RE->T
Ws
12:03:01 0 0 |- 10 N o 0 o741k
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37°55.80'N

37°55.60'N

37°55.40'N

37°55.20'N

37°55.00'N

37°54.80'N

37°54.60'N

141°59.00'E 141°59.20'F 141°59.40'E 141°59.60'E 141°59.80'E 142°00.00'E 142°00.20'E 142°00.40'E 142°00.60'E 142°00.80'E 142°01.00'E
1 F S: 1/10000
] . . A E
] 08:59 D= 537m HEEEHLFE » r
] (37-55. 327N 142-00. 418E) t KM
J——Z 1. 09:00 D= 540m AEE ST : JE e L —1.0
] ( 15N 142-00. 435E) & E
] 2. 10:38 D= 537m ¥BECIZZE 6 7Rl [ L
] (37-55. 294N 142-00. 116E) E
1~ 3. 11:17 W€ D= 528m g s [ |
] (37-55. 286N 142-00. 069E) E) 5° » g [
E =545 E
] & ) & P ° o o o < & F [
T T AT T e ‘
E ,s{*“ \ £
1 / \ Fas-11-)
] [ |(NT15-E04)
] & [
1 o N £
T 2 » B F |cramBoON
7 f |crB19
] |l
3 [ |SENDAIWAN-OKI
] o F
AN ’ z
E E CHAKUTEI
] L|: D=
q t |RITEI
] L] : D=
1 T [Fuyou
] l [ |pATUM
| (WGS-84)
141°59.00' 141°59.20'F 141°59.40'E 141°59.60'E 141°59.80'E 142°00.00'E 142°00.20'E 142°00.40'E 142°00.60'E 142°00.80'E 142°01.00'E

XY ORIGIN 37-55.260N 142-00.000E

CENTER 37-55.260N 142-00.000E

Yovag 241



Dive photo (selected):




2-2. Preliminary results

Dive number: CRB#20

Date: November 17, 2015

Site: Off Sendai,slope of the canyon
Landing: 37°55.315°N, 142°00.106’E, 530m
Chief observer: Masaru KAWATO

Main purpose: Search for the sunken debris

Payload equipment:
- Transponder (from Shinseimaru) 1
- Bottom mapping camera system 1
Dive Report:

CRAMBON dove on the bottom of deep-sea canyon off Sendai same as CRB19 dive, in order to search for the sunken
debris. Fishermen have found much debris near this site previously. ROV landed on the bottom at a depth of 530 m. During
diving to the bottom, a big shark was observed. After landing, CRAMBON started to move toward the west, and looked for
the sunken debris. A block of fishing gears was found on the bottom at a depth of 525 m. Before finishing the dive, a

Liponematidae species was corrected. At 15:32, CRAMBON left the bottom and finished this dive.

BHIHEE:

CRB19 &ERRICAIBFDBREESHBERICEML, BERBOERZEML . ZOMKRITREENRBRZ FK
RUTWBETH >, CRBI9 BMOBERMNA (RE 530m) ICBEELL (K1), BMEPICKERTX%Z
BA U, BER, CRBI9 EARICEANEMEL, EBEZERLL. —ROBEZEBEE (RE 525m) CEREL
o (R2), 20, EBEFIERTEGH >fc. BERICY—VUT7AVFUFv Iz | EERREL. 153277
LRy SREE U T,

34



H1 BERMGEDBE
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B2 RREULLRRDESBER




Dive Log

Time | Dep. o .

asT) | (m) Pos. Lat Pos. Lon Description
BIEA X ZBIEIE LogPc DAHTITS LS,

13:00:45 | 0 0 |-]0 N[O |-]|0 E | Log FA%A

13:02:38 | 0 37 |-| 553148 [N | 142 |-]0.171 |E| B

13:03:02 | 0 37|-1553148 [N | 142 |-|0.171 |E| RS RX%—0n

13:03:27 | 0 37|-1553148 [N | 142 |-|0.171 |E | &K

13:04:21 | 0 37 |-|553148 | N |142|-|0.171 |E| A£[E8EO. 5

13:08:37 | 0 37|-1553148 [N | 142 |-|0.171 |E| Y >HhH—F&K

13:10:37 37 |-1553148 [N | 142 |- | 0.171 | E | BB

13:14:18 37 |-|55288 |N|142|-]0.0305 |[E|o—7I)L110

13:17:12 | 107.3 | 37 | - | 55.3011 | N | 142 |- [ 0.0568 |E| 74¥—100

13:24:43 | 204.6 | 37 | - | 55.3235 | N | 142 |- |0.0849 |E| 74V —210

13:25:17 | 213.3 | 37 | - | 55.3244 | N | 142 | - | 0.0852 | E | /RA 3O

13:26:28 | 231.6 | 37 | - | 55.3269 | N | 142 | - | 0.0889 | E | /RA 3O

13:36:59 | 388 | 37 |-| 553282 | N|142|-[0.093 |E|7A4V—440

13:38:21 | 486.6 | 37 | - | 55.3205 | N | 142 | - [ 0.0973 |E | BRKETHKR 520

13:39:07 | 486.6 | 37 | - | 55.3205 | N | 142 | -] 0.0973 |E| 74¥—500 ZHHULELE

13:40:54 | 530 |37 |-|55.323 |N|142|-|0.1011 |E |BEKER

13:41:19 | 531.9 | 37 | - | 55.3225 | N | 142 | - | 0.1008 | E | SBEEZRH A On

13:43:06 | 534.7 | 37 | - | 55314 | N |142|-|0.1104 |E|&E E—7/LfERHB HED1 80

13:44:08 | 535.1 [ 37 | - | 55.3145 | N | 142 | - | 0.1059 | E | ZRICH 5|\ Fe K S R ER

13:45:31 | 534.3 | 37 | - | 553016 | N | 142 |- | 0.1152 |E |V 3d¥5

13:47:32 | 535.4 | 37 | - | 553002 | N | 142 |-]0.1043 |E|74Y¥—505

13:47:47 | 535.4 | 37 | - | 55.3002 | N | 142 | - | 0.1043 |E | &4

13:49:26 | 532 |37 |-|55.2955 | N | 142 |-]0.0837 |E| &>

13:53:35 | 531.6 | 37 | - | 55.3208 | N | 142 | - | 0.0706 |E| % O

13:54:36 | 531.6 | 37 | - | 55.3208 | N| 142 | - [ 0.0706 |E | ASHFF>oF+ o

13:56:19 | 531.2/| 37 | - [ 55.3237 | N | 142 | - | 0.0691 |E | ¥ J&8E

13:56:58 | 531.1 | 37 | - | 55.3216 | N | 142 | - [ 0.0736 | E | ¥ QI3 DD >fce EKWTo T,

13:58:11 | 530.6 | 37 | - | 55.3225 | N | 142 | - [ 0.0715 |E |V 3d¥S

13:58:51 | 530.6 | 37 | - | 55.3225 | N | 142 | - | 0.0715 |E | &>

14:04:49 | 534.4 | 37 | - | 552942 | N | 142 | - [ 0.0689 |E| ATRY—FH @AMEE>7/??

14:05:14 | 536.4 | 37 | - | 55.2909 | N'| 142 | - [ 0.0644 |E| A5 RY——B7 )L

14:07:51 | 535.3 | 37 | - | 55.2873 | N | 142 | - | 0.0691 | E | #%

14:09:48 | 534.8 | 37 | - | 55.2811 | N | 142 | - | 0.0612 | E | E> ¥ DOfft

14:10:16 | 537.8 | 37 | - | 55.2799 | N | 142 | - | 0.0579 |E | ¥ —VU7F

14:11:41 | 537.8 | 37 | - | 55.2799 | N | 142 | - | 0.0579 |E | &

14:15:31 | 533.7 | 37 | - | 552723 | N | 142 | -] 0.0633 |E| =FUYEKF
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Time | Dep. o .
asT) | (m) Pos. Lat Pos. Lon Description
14:15:59 | 534.6 | 37 | - | 55.2744 | N | 142 | - [ 0.0618 |E | RS RY—HHFBFWEZF,
14:18:44 | 533.2 | 37 | - | 552722 | N | 142 |- | 0.0607 |E| =FU>YEKF
14:19:39 | 532.2 | 37 | - | 552735 |N | 142 |- | 0.0442 |E| =FUYEKF

529.5 |37 | -|552817 | N| 142 |-|0.0263 |E TEIRE. —RE Y —ORNTRET EAE
14:21:09 >1FEW,
14:23:16 | 531.9 | 37 | - | 55.2794 | N | 142 | -] 0.0326 |E| h=
14:23:46 | 531.5 | 37 | - | 552751 [N | 142 |-]0.044 |E|H=
14:25:26 | 535.6 | 37 | - | 55.2662 | N'| 142 |- 0.0392 |E |V 3d¥5
14:25:36 | 534.3 | 37 | - | 55.2659 | N | 142 | -]0.0379 |E|¥—U7F
14:26:39 | 533.6 | 37 | - [ 55.2599 | N | 142 | -] 0.0369 |E | £+ 7F v DFAFH\A
14:27:50 | 533.6 | 37 | - | 55.2557 | N | 142 | -] 0.0369 |E| E©rNE/AYVF>V
14:28:02 | 533.7 | 37 | - | 55.2574 | N | 142 | -] 0.0345 |E| £F
14:28:40 | 532.2 | 37 | - | 55.2648 | N | 142 | - | 0.0428 |E | YATFAET VYT
14:28:49 | 532.2 | 37 | - | 55.2648 | N | 142 | - | 0.0428 |E | &>
14:29:10 | 532.4 | 37 | - | 55.2665 | N | 142 |- | 0.038 |E | Z3Z3YvhH—hBELICEE
14:30:45 | 535.3 | 37 | - | 55.2742 | N | 142 | - | 0.0262 |E | &> 4
14:31:34 | 532.8 | 37 |- | 552797 [N | 142 |- [0.0273 |E| ERAF27 (CIATIEDWVT3S
14:35:32 | 533.8 | 37 | - | 55.2704 | N | 142 | - | 0.0206 |E |[SAFSANAZRAY—DIAYEDH AL,
14:35:48 | 532.9 | 37 | - | 55.2688 | N | 142 | - | 0.0257 |E | &>
14:40:59 | 533.9 | 37 | - | 55.2346 | N | 142 |- [ 0.0229 |E |V 3d¥5
14:41:23 | 533.9 | 37 | - [ 55.2345 | N | 142 | - | 0.0234 |E | & FEEE(C
14:41:59 | 535 |37 |-|552335|N|142|-]0.0193 |E|VO¥>
14:42:47 | 533.9 | 37 | - [ 552332 | N | 142 | -] 0.0193 |E| E=Z—JLCH
14:42:59 | 532.2 | 37 | - | 55.2344 | N | 142 | - | 0.0188 |E| V%S
14:44:26 | 530.9 | 37 | - | 55.2373 | N | 142 |- | 0.0113 |E| A=
14:44:33 | 531.9 | 37 | - | 55.2344 | N | 142 | -] 0.0073 |E| h=
14:46:09 | 531.7 | 37 | - | 55.2448 | N | 141 | - | 59.9934 |E | ZF UV E KT
14:47:01 | 529.8 | 37 | - | 55.2468 | N | 141 | - | 59.9844 | E | AT FAET VT
14:47:19 | 529.4 | 37 | - | 55.2472 | N | 141 | - [ 59.9842 | E | YV O¥' 5

528.6 | 37 | - | 55.2479 | N | 141 | - | 59.9754 | E | ¥ %' 5
14:48:47
14:50:11 | 526.5 | 37 | - | 55.2454 | N'| 141 | - | 59.9691 | E
14:50:36 | 528.9 | 37 | - | 55.2449 | N | 141 | - | 59.9687 | E | ¥V A% 5
14:51:08 | 529.9 | 37 | - | 55.2415 | N | 141 | - | 59.969 |E | € NE/ AV TV F v+ ¥
14:53:54 | 532.2 | 37 | - | 55.2424 | N | 141 | - | 59.9806 | E | AT FAET VT
14:57:02 | 530.4 | 37 | - | 55.2524 | N | 141 | - | 59.9614 | E | >4
14:57:35 | 531.3 | 37 | - | 55.2517 | N | 141 | - [ 59.9527 | E | YV O¥'5
14:58:11 | 531.3 | 37 | - | 55.2503 | N | 141 | - | 59.9496 | E | VA% 5
15:02:46 | 528.1 | 37 | - | 55.2544 | N | 141 | - | 59.9233 |E | ¥ O
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Time | Dep. o .
asT) | (m) Pos. Lat Pos. Lon Description
15:02:58 | 532.2/| 37 | - | 55.2529 | N | 141 | - | 59.9219 |E | £ L D&
15:05:58 | 528.9 | 37 | - | 55.2554 | N | 141 | - [ 59.9172 | E | YV O¥' 5
15:07:53 | 527.8 | 37 | - | 55.2495 | N'| 141 | - | 59.908 XE5Z
527.8 | 37 | - | 55.2495 | N | 141 | - | 59.908 | E REMORTH N7 AOHR
15:07:56 FiLZS,
15:09:21 | 530.8 | 37 | - | 55.2473 | N'| 141 | - | 59.909 | E | B’ =B L%
15:18:52 | 525.4 | 37 | - [ 55.2452 | N | 141 | - | 59.8548 | E | IN&HDT—U 7
15:20:01 | 527.6 | 37 | - | 55.2438 | N | 141 | - | 59.8542 | E | ¥ — U 7i#&E
15:25:04 | 525.2/{ 37 | - | 55.2571 | N | 141 | - | 59.8199 | E | &
15:25:56 | 523.6 | 37 | - | 55.2539 | N | 141 | - | 59.8139 |E | ¥ %5
15:26:50 | 523.1 | 37 | - | 55.248 | N | 141 |-|59.8047 |E | YATFAET VYT
15:28:52 | 524.4 | 37 | - | 55.2495 | N | 141 | - | 59.7963 | E | AX >4 O
15:31:56 | 524.9 | 37 | - | 55.2497 | N | 141 | - | 59.7957 | E | BfE
15:45:28 | 283.3 | 37 | - | 55.2982 | N| 141 | - [ 59.8093 |E | 74V —240
15:48:28 | 224.9 | 37 | - | 55.3254 | N | 141 | - | 59.8225 |E | 74+ —180
AZEFhSTHF—Tr—TILDANTWS
16:00:14 | 32.8 |37 |-|553922 | N | 141 | -|59.8562 | E | ;% E
16:05:55 | 0 0 |-10 N[O |[-]0 E|YYh—mbLiF
16:10:23 | 0 0 |-]0 N[O |-]0 E|mbLlF
16:12:43 | 0 0 |-]0 N[O |-]0 E | B

38




6€

37°55.80'N

37°55.60'N

37°55.40'N

37°55.20'N

37°55.00'N

37°54.80'N

37°54.60'N

141°59.00'E 141°59.20'E 141°59.40'E 141°59.60'E 141°59.80'E 142°00.00'E 142°00.20'E 142°00.40'E 142°00.60'E 142°00.80'E 142°01.00'E

] F s: 1/10000
] f

1 13:26 D= 230m A< =4 A B r KM
: 325N 142-00. 085E) 5 = £ 10
] 13:41 D= 530m { A=3. 5m g E

3 (37-55. 322N 142-00. 100E) E —

] 1. 13:43 D= 530m #JE F

E (37-55. 315N 142-00. 106E) ¢ & r L

1 2. 15:09 D= 525m FELAHER ° » ’ F

; (37-55. 248N 141-59. 905E) s

] 3. 15:20 D= 523m 4 ) E [

1 (37-55 . 850E) 2545 F

] 4. 16:32 HEEEE D= 520m L -

] (37-55. 250N 141-59. 791E) L
E & © P © S RN A E 7

] /1 in) y i

b 2 Fa / ] \ E

T o F E

] 4 ¥ s 0
1 3. 92 r

] o & 5 Fas-11-)
| J P [~ [(NT15-E04)
b o E

] N N C

] 5 A 5 [ |CRAMBON

1 £ |crB20

] B

] [ |[SENDAIWAN-OKI
1 o E
AR ’ i

g CHAKUTEI

1 ElRme

] L lFusyou
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2-2. Preliminary results

Dive number: CRB#21

Date: November 20, 2015

Site: Off Kuji

Landing: NA (see the original record)
Chief observer: Hiroyuki Yokooka (IDEA)

Main purpose: 1dentifying the anomaly found by the side scan sonar off Kuji

Payload equipment:
- Transponder (from Shinseimaru) 1
- Bottom mapping camera system 1
Dive Report:

The 4th dive of this cruise was conducted around a depth of 900 m off Kuji. At this point, trawl nets have got stuck with
something after the 2011 Tohoku earthquake, and a huge acoustic anomaly (around 40m in length) was found by the side
scan sonar survey in the previous cruise. Here, we identified it as a sunken ship (Fig.1). A huge fishing net tangled (Fig.2), a
main screw consisted of four blades (Fig. 3) and a tower-like structure was observed. Numerous animals covered the surface

and lots of rockfish gathered around the ship (Fig. 4). Unfortunately we could not find out the name of ship.

BHIHEE:

e 4 EEOEBMAEZ AR, KRN mMRTERLL., JOMSRIRE, FILKFICEBESISHEICEKS
AFRBAE TEKAICIIHN G > DD D 2 E BB STTHBALE o feht, BRED S5 oD LS ICB>TciB
FiTH %, £fco JAMSTEC IC&K 2 UM RAF VY YYF—DFETH., 2R 40m ODEHNERINTWS, ZDF
DIEFREEND DR BMAEZTolcET 3, PIEDIKMTH S IHHIBALL.EITHMESIIER N (K
21-1), ZOMHEICRREDOHENH -l ZD%. MEABABENSHEPIC, ¥F2, 4, 6, 8, 2ME&EL
nieBEPEEICRUIOERIAS NI (K21-2). MEICIEAZAY—DHERTE, TAXRTIF4HHIRTH
o712 (K21-3). MAICIFAVFYF v IPITVYNARON, TV LAVRRES ORBEMHRFELTHED,
MO TPREBICIEFFIPTATTA EBONIELRENLZHER L TW e (K21-4), BESLZDEMEER
BEULTHALTWS EBbhfc, BRI SMBERERER TS BN o1
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X 21-1. EMROME. AZH, KEH 900m,

212, X EDBBMEZNICHNEBET B VIVY.




X 21-3. fRERZ R 5 —

21-4. EARRELDICEEN B BLE




Dive log: NA (see the original record)
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Dive track: NA (see the original record)

45



Dive photo (selected): NA (see the original record)
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2-2. Preliminary results

Dive number: CRB#22

Date: November 21, 2015

Site: Off Sendai

Landing: 37°54.000°N, 141°53.325’E, 871m
Chief observer: Yoshimi Takahashi

Main purpose: Observation of rubble point off Sendai

Payload equipment:
- Transponder (from Shinseimaru) 1
- Bottom mapping camera system 1
Dive Report:

Crambon dive was conducted at a base of cliff where assemblage of sunken debris was occasionally reported by fishermen
after the earthquake at depths between 400 and 500 m off Sendai Bay. No large assemblage of sunken debris was found but
some traces of bottom trawl and small pieces of fishing gears were discovered. We have found discolorations (bacteria mat,
probably) at a depth of 466 m. At the beginning of this dive, underwater filming of Crambon was conducted using a GoPro

camera installed on the cable sinker of this ROV at a depth of 40 m.

B

WEHRDOEENFICEL L EINENTVWSMRZEHEL o BMERARIOMTY 7 LRy DKPIREZTo I

EEIETYYIPY Y35, YRAVGEDEYHEZ<LEEEINL (B1). KR466m T—ENITITFY

VhOESBEBZHERE UL (K2). BEBEERRESINGL D, ESIZOHEREOTINBREDI -1
(23).
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X22-1 YRAOYDEN

X222 ZBUKLE




X 22-3 i
Dive Log

Time Dep. o .

(JST) (m) Pos. Lat Pos. Lon Description
8:26:00 0 37 |-1]54 N | 141 |-|53.67 |E | LogBith
8:30:00 0 37 |- |54 N |141|-|53.67 |E|CRB®BH LIS
8:30:50 0 37 |- |54 N | 141 |-|53.67 |E|&K
8:35:32 0 37 |- |54 N|141|-|53.67 |E|¥>vh—R0OLTS
8:36:10 0 37 |- |54 N | 141 |-|53.67 |E|&K
8:36:48 0 37 | -| 54 N | 141 |-|53.67 |E | BMbtA
8:37:23 0 37 |- |54 N |141|-|53.67 |E|Z[ME§EO. 5
8:40:35 39.7 |37 |-(53.8297 |N| 141 |-|53.734 |E| ¥ >YHhH—~EDD
8:41:45 39.5 |37 |-|53.8288 | N | 141 |- |53.7265 | E| 1 O mi&#A
8:47:17 389 |37 |-(53.8281 |N| 141 |-]53.6963 |E| VF—Ilc¥>rh—5LWKIEH D
8:48:45 36.6 |37 |-|53.8226 | N | 141 |-|53.701 |E| >¥>YHh—1H:E
8:49:20 382 |37 |-|53.8183 |N| 141 |-|53.7034 |E | ¥V H—F TODERESm
8:50:52 402 |37 |-|538117 |N | 141 |-|53.704 |E| > h—#E
8:55:52 39.4 |37 |-|53.8073 |N| 141 |-[53.6929 |E | ¥>YHhH—3mETHHIL
8:56:12 444 |37 |-|53.8194 | N |141|-|53.686 |E| v h—E%EES
8:58:44 43.9 |37 |-|53.8206 | N | 141 |-|53.6984 | E| > Ah—1FE (EL))
9:01:22 39.9 |37 |-|53.8172 | N | 141 |- |53.6922 | E | ¥ Hh—4—TILHER
9:02:37 40.7 |37 |-|53.8301 | N | 141 |-|53.7008 | E | ¥ > h—HR
9:06:17 38.8 |37 |-|53.8376 | N | 141 | - | 53.6933 | E | 7 — 7 JLI& HHER
9:06:55 38.8 |37 |-|53.8376 |N| 141 | -|53.6933 |E | ¥V h—hSET
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Time Dep. o .
(JST) (m) Pos. Lat Pos. Lon Description

9:08:16 43.4 |37 |-|53.8238 | N | 141 |-|53.698 | E | R—Y—AS5%L

9:08:39 432 |37 |-|53.8208 | N | 141 |-|53.7002 | E | 7 — 7 ILHER

9:09:47 41.9 |37 |-|53.8164 | N | 141 |-|53.7025 | E | T — 7 ILHERDIzHF LT S

9:10:45 42.8 |37 |-|53.8166 | N | 141 |-|53.7026 |E| 74T —&K30m

9:13:44 234 |37 |-|53.8122 |N|141 |-[53.6992 |E | ¥ h—ICT—TILHEWNTS

9:14:53 13.7 |37 |-|53.8073 | N | 141 | -|53.7041 | E | E—=ZILiF L

9:15:02 13.7 |37 |-|53.8073 | N | 141 | - | 53.7041 | E | B0 BN/

9:16:41 13.7 |37 |-{53.8073 | N | 141 | - | 53.7041 | E | E—2 JLiEfBEA

9:22:20 103.4 | 37 |- |53.7748 | N | 141 | - | 53.7365 | E | Z#E 100

9:28:06 228.8 |37 |-|53.7885 | N | 141 | - | 53.7392 | E | i#E2 20

9:36:37 389.3 | 37 |- | 53.8159 | N | 141 | - | 53.6983 | E | Z®E 400

9:37:04 389.3 [ 37 |- | 53.8159 | N | 141 | - | 53.6983 |E | &40

9:37:17 389.3 | 37 |- | 53.8159 | N | 141 | - [ 53.6983 |E | 74V —440

9:38:10 445 |37 |-|53.8159 | N | 141 |-|53.6983 |E| =&E20

9:38:46 451.9 | 37 |- |53.8262 | N | 141 | - | 53.6806 | E | 74 ¥ —4 45

9:39:00 4533 |37 |-|53.8269 | N | 141 |- |53.6785 |E | &E 1 2

9:39:08 455.4 | 37 |- | 53.8284 | N | 141 | - | 53.6803 | E | TEZ L)

9:39:37 459.1 |37 |-|53.8307 | N | 141 | - | 53.6803 | E | \FThA T

9:40:31 460.9 | 37 | - | 53.8315 | N | 141 | - | 53.6778 | E | [N&ELVEAZ W

9:40:47 464.3 | 37 |- | 53.8335 | N | 141 | - | 53.6768 | E | #BERE

9:40:56 464.8 | 37 |-|53.8337 |N | 141 |- | 53.6742 | E | VOA¥ S

9:41:21 466.4 | 37 | - | 53.8355 | N | 141 | - | 53.6775 | E | BEERAN XS ON

9:41:41 465.1 | 37 |-|53.8369 | N | 141 | - | 53.6749 |E | 1V F* >V F v+ 7

9:42:09 465.7 | 37 |- |53.8381 | N | 141 | - | 53.6761 | E | K&

9:42:16 466.7 | 37 |- | 53.8375 | N | 141 | - | 53.6791 | E | f&

9:43:00 466.2 | 37 |- | 53.8398 | N | 141 | - | 53.6761 | E | BERS

9:43:51 467.5 |37 |- | 53.8425 | N | 141 | - | 53.6735 | E | dtk~A@EDHS

9:44:26 468.1 |37 |-|53.8462 | N | 141 |- | 53.6714 | E | VOA¥ S

9:44:41 468.1 | 37 |-|53.8462 | N | 141 |- | 53.6714 |E | (1 /1

9:46:52 465.5 |37 |- |53.8449 | N | 141 | - | 53.6707 | E | B#80. 2./ v hTHERICEHA S

9:47:03 465.5 |37 |-|53.8449 |N | 141 | - | 53.6707 | E | \FThA TV 251+

9:-47-45 466.2 | 37 |- | 53.8522 | N | 141 | - | 53.6669 | E | AZ—7H > ON

9:48:01 465.4 |37 |-|53.8528 | N | 141 | - | 53.666 |E | @y 7U>y

9:48:07 465.4 |37 |-|53.8528 | N | 141 |- | 53.666 |E|YVO¥Z

9:49:18 466.8 | 37 |- | 53.8519 | N | 141 | - | 53.6668 | E | 1V ¥V F v+ 7

9:49:47 465 |37 |-|53.8594 | N | 141 |-|53.6561 |E| V%S

9:50:16 465 |37 |-|53.8594 | N | 141 |-|53.6561 |E | ¥ —U7F

9:50:22 465 |37 |-|53.8594 | N | 141 |-|53.6561 |E |1/
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Time Dep. o .
(JST) (m) Pos. Lat Pos. Lon Description

9:51:41 416.5 |37 |-|53.7775 | N | 141 | - | 53.655 |E |1/

9:52:12 416.5 |37 |-|53.7775 | N | 141 | - | 53.655 |E |V O¥Z

9:52:36 468.3 | 37 |- |53.8706 | N | 141 | - | 53.6643 | E | X&'

9:54:03 466.6 | 37 |- |53.871 |N | 141 |-|53.6639 |E| YV O¥Z

9:56:24 467.6 | 37 |- |53.8791 | N | 141 | - | 53.6728 | E | XT7AH=

9:57:00 467.5 |37 |-|53.8785 | N | 141 | - | 53.6762 | E | ¥ —U 7

9:57:37 467.8 | 37 |- |53.8802 | N | 141 | - | 53.6806 | E
ROV DREEREMNZEDL > TWARL  9:57
PC off 9:58

9:59:15 469.1 | 37 |-|53.8808 | N | 141 | - | 53.6916 | E | PC HBi2®) vV I4¥ >

10:00:01 467.3 |37 |-|53.8798 | N | 141 | - | 53.6917 |E | 1V F* >V F ¥+ 7

10:00:06 467.3 |37 |-|53.8798 | N | 141 | - | 53.6917 | E | HWDRDR

10:01:35 469.9 | 37 |- | 53.8839 | N | 141 | - | 53.697 | E | BESRRAXZIRE on

10:03:05 469.5 |37 |- |53.8882 | N | 141 | - | 53.6969 | E | HWD.RD&

10:03:18 468 |37 |-|53.8873 |N| 141 |-|53.6963 | E | BEZE NIJFUFIYK?

10:04:44 466.5 | 37 |- | 53.8873 | N | 141 | - | 53.6964 | E | BEZ &

10:05:02 469.5 |37 |-|53.8921 |N | 141 |- |53.6974 | E | ¥—UF, ZAR>OA?7H%7>a0?

10:07:05 468 |37 |-|53.9061 |N|141|-|53.689 |E|Va¥Z

10:07:13 465.3 | 37 |-|53.9085 | N | 141 |- | 53.6899 | E | 1 /1

10:07:24 467.5 |37 |- 539112 | N | 141 |-|53.6879 |E| IX, ¥—U7

10:07:35 467.4 |37 |-|53.9147 | N | 141 |- |53.6899 | E | YV O¥Z

10:08:03 461 |37 |-|53.9054 |N | 141 |-|53.6768 | E| V¥ S

10:08:26 465.8 |37 |-|53.9219 | N | 141 |- |53.6905 | E | VA% S

10:08:39 466.2 | 37 | - | 53.9256 | N | 141 | - | 53.6898 | E | #¥—U 7., XA H=

10:08:50 465.6 | 37 | -|53.9259 | N | 141 | - | 53.6892 | E | FBIX 71 =

10:09:06 465.1 |37 |-|53.9274 | N | 141 | - | 53.6894 | E | ¥ —U 7

10:09:12 465.1 |37 |-|53.9274 | N | 141 | - | 53.6894 | E | VA% S

10:09:24 465.1 |37 |-|53.9274 | N | 141 |- | 53.6894 | E | VA% S

10:09:37 464.5 | 37 | -|53.9327 | N | 141 | - | 53.6906 | E | 1V F* >V F v+ 7

10:09:52 464.5 |37 | -|53.9327 | N | 141 | - | 53.6906 | E | VA% S

10:10:58 463.2 |37 |-|53.9493 | N | 141 |- |53.6924 |E | A1V X VF ¥+ 7

10:11:52 461.2 | 37 |-|53.9516 | N | 141 | - | 53.6926 | E | KIcATEDWT3S
3ITEYYY3Y (10em < 5W) , I8

10 14:01 462.8 | 37 |- |53.9523 | N | 141 | - | 53.6937 | E .

10:14:52 462.8 | 37 | -|53.9523 | N | 141 | - | 53.6937 |E | EYJDIE

10:15:34 462.8 | 37 |- 53.9523 | N | 141 | - | 53.6937 | E | (RUF LAYV DIEE?

10:17:18 461.3 | 37 |-|53.9553 | N | 141 | - | 53.6922 | E | X%

10:17:50 462.5 |37 |-]53.9599 | N | 141 |-|53.694 |E|VO¥Z
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Time Dep.

(JST) (m) Pos. Lat Pos. Lon Description
10:18:39 459.6 | 37 |- | 53.9643 | N | 141 | - | 53.6919 | E | YV O¥'S
10:19:37 458.2 |37 |-|53.9765 | N | 141 | - | 53.6933 | E | VA% S
10:19:53 458.5 37 |-|53.9775 |N | 141 | -|53.6929 |E | AV FVFv I, XTAH=Z, VIAF>
10:20:11 457.8 |37 |-|53.9728 | N | 141 | - | 53.6851 | E | YV OA¥Z
10:20:20 458.1 (37 |-|53.9786 | N | 141 | - | 53.6905 | E | VA% S
10:21:07 458337 |-|53.9869 | N | 141 |-|53.6929 | E | VAF S, A1VFVFv Y
10:21:25 458.3 | 37 |-|53.9869 | N | 141 |- | 53.6929 |E | 1V FxVF+ 7
10:22:58 458.3 |37 |-|53.9869 | N | 141 |-|53.6929 |E | (V¥ >VF+4o, IILTE
10:24:19 458.3 |37 |-|53.9869 | N | 141 |-|53.6929 | E | VA% S
10:24:48 458.3 |37 |-|53.9869 | N | 141 | -|53.6929 | E | 7 =
10:27:26 456.5 |37 |- |53.9788 | N | 141 | - | 53.6861 | E | &
10:27:43 458.2 | 37 |-|53.9827 |N | 141 |- | 53.6842 |E | TE, 1 VFVF+ ¥
10:28:18 4579 |37 |- |53.9849 | N | 141 | - | 53.6841 |E | TE
10:28:34 457.9 |37 |-|53.9849 |N | 141 |- [ 53.6841 |E | ¥ —U 7, X5 Z
10:28:49 456.4 | 37 | -|53.9823 | N | 141 | - | 53.6841 | E | X T T BEH
10:29:27 457.4 37 |-|53.9829 | N | 141 |- | 53.6828 | E | 1 /1
10:29:35 457.4 |37 | -|53.9829 | N | 141 | - | 53.6828 | E | X ¥ T BEH
10:30:02 458.2 | 37 |-|53.9833 | N | 141 |- | 53.6831 |E | 1 /1
10:30:17 458.2 | 37 |-|53.9833 | N | 141 |- | 53.6831 |E | 1 /1
10:31:08 458.2 | 37 |-|53.9833 | N | 141 | - | 53.6831 |E | ¥¥'Z
10:33:14 456.5 | 37 |- | 53.9855 | N | 141 | - | 53.6823 | E | big ¥ — U 7
10:33:51 456.4 | 37 |- |53.9855 | N | 141 | - | 53.6823 | E | ¥ —U 7
10:34:19 456.4 | 37 | - | 53.9855 | N | 141 | - | 53.6823 |E | ¥ — U7
10:34:40 456.4 | 37 | -|53.9855 | N | 141 |- | 53.6823 | E | VA% S
10:34:55 456.4 | 37 | -|53.9855 | N | 141 | - | 53.6823 | E | h=#%3
10:35:05 456.4 | 37 |-|53.9855 | N | 141 |- | 53.6823 |E | # O, A1VFVF+ Y
10:36:01 456.4 | 37 | -|53.9855 |N | 141 |- |53.6823 |E |1V F¥VF+ o, YRAV
10:36:28 455537 |-|53.9916 | N | 141 |- | 53.6674 |E |1V ¥V F v o, X575
10:37:30 455537 [-|53.9916 | N | 141 |- | 53.6674 |E |1V ¥V F v o, X575
10:39:39 454.8 | 37 |- 53.9916 | N | 141 | - | 53.6666 | E | P RAUL ST
10:39:51 454.8 | 37 |- 53.9916 | N | 141 | - | 53.6666 |E | #¥—U 7, A1 VFXVF ¥ 7

454.8 | 37 |- |53.9916 | N | 141 | - | 53.6666 | E ETTIEE 453m VEAUDIECSA

10:41:02 Wd, #HE
10:42:23 454.8 | 37 |- 53.9916 | N | 141 | - | 53.6666 |E | 1V F* Y Fv IV RAY REH
10:44:43 454.8 | 37 | - | 53.9916 | N | 141 | - | 53.6666 | E | isopoda BN Z>5(C%3
10:50:27 453.7 |37 |-|53.9973 | N | 141 | - | 53.6637 |E | 1V F*VF v+ 7
10:51:11 454 |37 |-|54.0024 | N | 141 |- |53.652 |E | A1V FxVF v 7
10:51:35 454.8 | 37 |- | 54.0012 | N | 141 | - | 53.6517 | E | ¥ —U 7
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Time Dep. o .
(JST) (m) Pos. Lat Pos. Lon Description
10:51:49 454 |37 |-|54.0034 | N | 141 |-|53.6496 | E | VOA¥Z
10:53:51 452.4 | 37 |- | 54.0086 | N | 141 | - | 53.6689 |E | ¥ —UF7 2?2427
10:54:06 451.8 | 37 |- | 54.0101 | N | 141 | -|53.6728 | E| # O
10:54:45 452.6 | 37 |- | 54.0108 | N | 141 | - | 53.6716 | E | ¥ —U 7
10:55:13 451.8 |37 |- | 54.0117 | N | 141 | - | 53.6814 | E | 8H D &R
10:55:48 4517 | 37 |- | 54.0125 | N | 141 | - | 53.682 | E | &HD 10m B= LIFHKIE
10:58:14 453.7 |37 | -|54.0134 | N | 141 | - | 53.6811 | E | X T T BEH
10:58:47 4532 | 37 |- | 54.0096 | N | 141 | - | 53.6714 | E | £H D 10m B = _EIFFA
10:59:32 453737 |-|54.0132 | N | 141 | - | 53.681 | E| 74V —&K 435 E—27JLiEE 450
11:03:07 444.6 | 37 | - | 54.0506 | N | 141 | - | 53.6854 | E | 5sm &= LI REE
11:03:28 4433 | 37 |- |54.054 | N | 141 |-|53.6857 | E | S 5Ic 5m BE FIFIKE
11:04:24 442.5 | 37 | - | 54.0554 | N | 141 | - | 53.6845 | E | ROV fADFI, 3 WIbICW 5, 1,
11:05:22 442.6 | 37 | - | 54.0548 | N | 141 | - | 53.6876 | E | 714 ¥ —&K 425
11:06:51 442237 | -|54.053 |N| 141 |- 53.6885 | E | E1THEM
11:07:29 443 |37 |-|54.0558 | N | 141 | - | 53.6918 | E | BIE
11:09:03 4432 | 37 |- | 54.0552 | N | 141 |- | 53.6918 |E | AV TV F v ¥
11:14:16 4432 | 37 |- | 54.0573 | N | 141 | - | 53.6877 | E | ¥ —U 7
11:14:50 442.4 |37 | - | 54.062 | N |141|-|53.6711 |E| ZIEMEY T2 HAXV?
11:16:57 443 |37 |-|54.0631 |N | 141 |-|53.6682 |E| 3ATE
11:23:51 441.9 | 37 |- | 54.0696 | N | 141 | - | 53.6662 | E | &%
11:24:58 437.9 | 37 |- | 54.0807 | N | 141 | - | 53.6694 | E | ¥ —U 7
11:25:31 438.7 | 37 |- | 54.0816 | N | 141 | - | 53.6701 | E | ¥ —U 7
11:28:50 437.8 | 37 |- | 54.0873 | N | 141 | - | 53.6887 | E | X&'
11:29:37 437.7 37 |-|54.107 | N | 141 |-|53.6917 |E| 714V —& 420
11:30:39 432.7 |37 | - | 54.0956 | N | 141 | - | 53.7039 |E | AV ¥V F v, BEHDI?,
11:33:12 434.4 |37 |-|54.097 |N | 141 |-|53.6917 | E | BROFRIcTHA ?
11:34:38 434.4 |37 |-|54.097 |N|141|-|53.6917 |E| EROF21D, TE
11:35:42 423.5 |37 |-|54.0714 | N | 141 | - | 53.6685 | E | X&'
11:36:52 431.5 |37 |- |54.1003 | N | 141 | - | 53.6813 | E | ¥ —U 7
11:38:29 429.4 | 37 |- |54.105 | N | 141 |-|53.6663 |E | &% —UF
11:40:22 429.9 | 37 |- | 54.1089 | N | 141 | - | 53.6733 | E | 714 ¥ —&K 415
11:43:33 427.6 | 37 | - | 54.1067 | N | 141 | - | 53.6911 | E | ¥ —U 7
11:44:21 4282 |37 |-|54.113 |N|141|-|53.7011 |E | ¥ —UF
11:44:31 427.6 | 37 |- | 54.1146 | N | 141 | - | 53.7048 | E | ¥ — U 7
11:45:35 429 |37 |-|54.1174 |N | 141 |-|53.7101 |E | ¥ —UF
11:46:46 429 |37 |-|54.1174 |N | 141 |-|53.7101 |E | ¥ —UF
11:47:50 429 |37 |-|54.1174 |N | 141 |- |53.7101 |E | ¥ —=U7, X¥ 7
11:48:50 432.3 |37 |- | 54.1069 | N | 141 | - | 53.6804 | E | XTA H=, T
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Time Dep. o .
(JST) (m) Pos. Lat Pos. Lon Description

11:49:31 430.9 | 37 |- | 54.1077 | N | 141 | - | 53.6789 | E | ¥ —U 7

11:50:56 430.9 | 37 |- | 54.1077 | N | 141 | - | 53.6789 | E | 1V F* VY F ¥+ ¥

11:51:52 4252 |37 |- |54.1203 | N | 141 | - | 53.6858 |E | ¥ — U7

11:52:45 4252 |37 |- |54.1203 | N | 141 | - | 53.6858 | E | ¥ — U7

11:52:53 425237 |-|54.1203 | N | 141 | - | 53.6858 | E | B BW\WY—1U 7

11:54:25 421.8 | 37 |- | 54.1408 | N | 141 | - | 53.6927 | E | &BE

11:55:30 423 |37 |-|54.1428 | N | 141 | - | 53.6938 | E | ¥ —U 7

11:55:48 4234 | 37 |- |54.1425 |N | 141 | - | 53.6912 |E | #—U 7

11:56:19 423.8 |37 |- | 54.1458 | N | 141 | - | 53.6977 | E | 74 ¥ —& 405

11:56:48 424 |37 |-|54.1425 |N | 141 | - | 53.6929 | E | ¥ —U 7

11:58:49 423737 |- |54.1452 | N | 141 | - | 53.695 |E| 3—ZX300

11:59:22 4282 |37 |-| 541572 |N | 141 | - | 53.6744 |E | #— U7

12:00:02 422737 |-|54.1474 [N | 141 | - | 53.6877 |E | VOAF 5. ¥—U 7. XTAH=

12:00:36 4227 |37 |- | 54.1474 | N | 141 | - | 53.6877 |E | ¥ —U 7

12:01:32 4227 |37 |- | 54.1474 | N | 141 | - | 53.6877 | E | TV /XA &l

12:02:23 422.7 |37 |- | 54.1474 | N | 141 | - | 53.6877 | E | ¥ KAV

12:03:13 4172 |37 |-|5416 |N|141|-|53.6634 |E|NXTZ. EhE/AVYFVFVv D

12:04:19 418.8 |37 | -|54.1618 | N | 141 | - | 53.6626 | E | XF 5. ¥—U7F

12:05:05 418.8 | 37 |- | 54.1618 | N | 141 | - | 53.6626 | E | # O

12:08:01 418.9 | 37 |- | 54.1676 | N | 141 | - | 53.6657 |E | 1V F* VY F v+ ¥

12:09:25 419.4 | 37 |- | 54.1686 | N | 141 | - | 53.6722 | E | ¥ %5

12:10:39 419.4 | 37 | - | 54.1686 | N | 141 | - | 53.6722 | E | VY F—IcRIto b

12:11:25 419.2 |37 |- | 54.1729 |N | 141 | - [ 53.6771 |E | X&' 2. VIAF T, RIGEAT:

12:11:56 419.3 |37 |- | 54.1753 | N | 141 | - | 53.6789 | E | VA% S

12:13:06 414.9 | 37 | - | 54.1703 | N | 141 | - | 53.6705 | E | 747 —5m&ZED, 400m

12:14:26 417.2 |37 |- | 54.1794 | N | 141 | - | 53.6875 | E | ¥ RAY

12:15:01 4172137 |-|54.1794 | N | 141 | - | 53.6875 |E | ¥ —U 7. XT14H=

12:15:25 417.2 |37 |-|54.1794 | N | 141 | - | 53.6875 | E | VOA¥ S

12:16:06 416 |37 |-|54.1869 | N | 141 | -|53.7021 |E | O=

12:16:36 416 |37 |-|54.1869 | N | 141 |-|53.7021 | E | VA% S

12:17:23 416 |37 |-|54.1869 | N | 141 | - [ 53.7021 | E | BE ?#ID DAV EANH LR D,

12:19:55 4103 |37 |- |54.188 |N | 141 |-|53.6919 | E | EX Bl & ?

12:21:49 413.1 | 37 |- | 54.2087 | N | 141 | - | 53.7005 | E | X&'

12:22:58 413.1 |37 | -|54.2087 | N | 141 |- | 53.7005 |E | KR? X%

12:24:37 412.1 |37 |- | 54.2138 | N | 141 | - | 53.7004 | E | FHilcH?

12:26:28 413 |37 |-|54.2171 | N | 141 | -|53.6982 | E | X% 5

12:27:03 411.6 | 37 |- | 54.2188 | N | 141 | - | 53.6966 | E | X&' 5. VAT S

12:27:44 412.4 |37 |- | 542211 | N | 141 | - | 53.6944 | E | ¥4 5 3L
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Time Dep.
(JST) (m) Pos. Lat Pos. Lon Description
12:30:26 4132 |37 |- | 542296 | N | 141 | - | 53.6869 | E | X & Z% L
12:31:27 413.2 |37 |- | 542296 | N | 141 | - | 53.6869 | E | 74 ¥ —5m&ZE LIF, 395m
12:32:23 413.2 | 37 |- | 54.2296 | N | 141 | - | 53.6869 | E | X&'
12:33:07 413.2 |37 |- | 542296 | N | 141 | - | 53.6869 | E | VA% S
12:34:27 413.2 | 37 | - | 54.2296 | N | 141 | - | 53.6869 | E | KR D & &
12:35:17 4132 |37 |- (542296 |N | 141 |-|53.6869 |E| =ZFU>vE 7 O—-Y>I5—-UF
413.2 | 37 |- | 54.2296 | N | 141 | - | 53.6869 | E A=) 27T =) 7eis. BeBnT
12:37:16 W3- - -
12:39:12 408 |37 |-|542638 | N |141|-|53.6723 |E| ENE/AVYFVF ¥
12:40:49 410.2 |37 |- | 542634 [N |141|-|53.673 |E| %3, ¥—UFPAVYFVFv Y
12:42:23 410.2 | 37 |- |54.2634 | N | 141 |- |53.673 |E|L7hET77ILR
12:44:16 405.5 | 37 |- | 54.2921 | N | 141 | - | 53.6626 | E | 74 ¥ —5m&ZE LIF, 390m
12:47:10 406.7 | 37 | - | 54.3007 | N | 141 | - | 53.6666 | E | E N E/ AV FVF v+ 7
12:47:54 406.7 | 37 | - | 54.3007 | N | 141 | - | 53.6666 | E | YV A%
12:48:56 404.8 | 37 |- | 54.3016 | N | 141 | - | 53.6737 |E | €N E/ AV FVF ¥ 5
374 |37 |-|54.2648 | N | 141 | - | 53.6505 | E ERE/AVIYF T NTXYTF T
12:51:50 B
12:53:02 401 |37 |-|543117 [N | 141 |-|53.6614 |E | ¥ —UFAVYFXVFv Y
12:53:42 4053 |37 |-|54.3233 |N | 141 |-|53.66 |E|Va¥Z
BOGR, BICY—UF. TVNAEL AT
12:53:50 406.4 | 37 |- | 54.3259 | N | 141 | - | 53.6587 | E e 0 ?
12:55:40 406.5 | 37 | - | 54.3296 | N | 141 | - | 53.6632 | E | \FFVF v V&
12:57:08 405.1 | 37 |- | 543369 | N | 141 |- | 53.6621 |E | EhNE/ A VXV F ¥ Y
12:58:09 401.9 | 37 | - | 54.3411 | N | 141 | - | 53.6608 | E | BE[R & A IRHEEREBEEA
12:58:41 404.5 | 37 |- | 54.3453 | N | 141 | - | 53.6636 | E | #2D B
12:59:45 405.5 | 37 | - | 54.3506 | N | 141 | - | 53.6621 | E | \FF > F v+ I
13:00:12 406 |37 |-|543533 |N|141|-|53.6621 |E | /\FFxVFrI/RZ\, VAT
13:00:51 404.9 | 37 |- | 54.3599 | N | 141 | - | 53.6602 | E | TH W& O
13:02:00 406.1 | 37 |- | 543597 | N | 141 | - | 53.6726 | E | O =
13:03:21 404.2 | 37 |- | 54.3658 | N | 141 | - | 53.6806 | E | HEXSZEW
13:03:34 403.5 |37 |-| 54365 |N|141|-|53.6778 |E| XT7AH=
13:04:14 402.2 |37 | -| 543748 |N | 141 | - [ 53.6727 |E | XFZ. F—UFPAVIFXVFv 7
13:04:39 396.7 |37 | - | 54.3602 | N | 141 | - | 53.6838 | E | ¥—UFAYVY XV F v+ 7
13:05:06 401.7 | 37 |- | 543785 |N | 141 | - | 53.672 |E | ¥ —UFPAVF¥VF 7
401.1 | 37 |- | 54.3869 | N | 141 | - | 53.6776 | E AR, I3 (ZRE?7) . BROFOS
13:05:49 SBRHD
13:08:28 402.8 | 37 |- | 54.3867 | N | 141 | - | 53.6804 | E | HWHD (A1 X ?)
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Time Dep.
Pos. Lat Pos. Lon Description
(JST) (m)
13:13:00 403.8 | 37 | - | 54.3889 | N | 141 | - | 53.6811 | E | fiEEBH
13:14:02 404.4 | 37 | - | 54.3956 |N | 141 | - | 53.6776 |E | ¥—UFPA VXY F v+
13:15:20 404.5 |37 |- | 544041 [N | 141 |-|53.678 |E| ENE/AYVYFVYF v
13:16:01 404.1 | 37 | - | 54.4063 | N | 141 | - | 53.6748 | E | SZUL\EEHR
13:17:02 402.6 | 37 | - | 544143 [N | 141 |- | 53.6729 |E| ENE/AYVYFYF v
13:17:40 402.1 |37 |- | 54415 |N|141|-|53.6732 |E| 74V —5m&Z LS. 385m
13:18:22 402.1 |37 | -] 54.4199 | N | 141 | - | 53.6726 | E | @B A vs HEX
13:19:28 392.4 (37 |-| 544082 | N | 141 | - | 53.6613 | E | ¥ %<
ThE/AVFVFVI, EZ—I)LTS,
402.7 | 37 | - | 544378 | N | 141 | - | 53.6795 | E o
13:20:46 A
13:21:47 400.6 | 37 | - | 544383 | N | 141 | - | 53.6786 | E | ¥ — U 7
ZaU9RTAIVAZR 25em B, YYD
402.3 | 37 |- | 54.4409 | N | 141 | - | 53.678 |E| __ _
13:22:11 MEES,
13:26:02 401.7 | 37 | - | 544501 | N | 141 | - | 53.6788 | E | ¥— U 7
13:27:00 400.2 | 37 | - | 54.4572 | N | 141 | - | 53.6898 TRNE/AVEYF VY
13:27:17 399.2 | 37 | - | 54.4562 | N | 141 | - | 53.6759 Y
13:28:17 399.9 | 37 | - | 54.4603 | N | 141 | - | 53.6802 [E5| =
%@&573:{5@0 /.J\é\l\o D—j?@%tﬁ
399.9 | 37 | - | 54.4603 | N | 141 | - | 53.6802 | E L
13:30:02 HB, HICIADATEN WD,
13:35:13 371.8 | 37 | - | 54.4429 | N | 141 | - | 53.6961 | E | \FF*VF v I Fl
13:35:49 399.4 | 37 |- | 544965 | N | 141 | - | 53.663 |E |V %>
13:36:57 396.2 | 37 |- | 54.5023 | N | 141 | - | 53.6612 | E | ¥ %<
13:37:03 396.2 | 37 |- | 54.5023 | N | 141 | - | 53.6612 | E | # O
13:37:42 399.2 |37 |- | 545118 | N | 141 | -|53.6641 | E | I\FE*VF v+ IR, PRAUESES
F—YUTPAIEXIFv I, I\NFTEXVFv Y
397.8 | 37 | - | 54.5208 | N | 141 | - | 53.6725 | E
13:39:40 Rl
. N\FEVFr IR TVYNARL &
397337 | -|54.5233 | N | 141 | - | 53.6715 | E _
13:40:21 N
13:40:45 397337 |- (545233 | N | 141 | - | 53.6715 | E | ¢BESApi l ot
13:46:05 398.6 |37 |-| 545382 | N | 141 | -|53.6917 |E | ¥ —UFP. 41VYXVFv Y
13:46:31 399 |37 |-|54.5394 | N | 141 | -|53.6948 |E | ¥4 <
13:47:34 391.8 |37 | -|54.5259 | N | 141 | - | 53.6933 |E | ¥ —UFPAYFXVFv
13:48:58 397.2 (37 |- | 54.5433 | N | 141 | - | 53.7 E|lEhE/AVYFYFVPI. T—UTF
13:49:57 3972 (37 |- | 545475 | N | 141 | - | 53.6966 | E | 1TV XV F v
13:50:41 397.7 (37 |- |54.5487 | N | 141 | - | 53.6942 | E | N FFVF+IFl
13:51:10 397.4 |37 |- | 545493 | N | 141 | - | 53.6938 | E | YV O%' >
13:51:53 397.6 | 37 |- | 545532 | N | 141 | - | 53.6916 |E | E R E/AYVYFVF v
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Time Dep.

(JST) (m) Pos. Lat Pos. Lon Description
13:53:16 397.7 | 37 | - | 54.5551 | N | 141 | - [ 53.6905 | E | =F U Y E T
13:54:42 398.4 [ 37 | - | 54.5617 | N | 141 | - | 53.6894 | E | KRl D B
13:55:41 397 |37 |-|54.5626 | N | 141 | - | 53.6876 | E | &R D B
13:56:00 397 |37 |-|54.5626 | N | 141 | - | 53.6876 | E | 74 ¥ —5m&E _EIF. 380m
13:58:25 398.2 [ 37 |- | 54.5723 | N | 141 | - | 53.682 | E | A58 R> TE T, 14 BFHE
14:01:13 397337 |-|54586 |N|141|-|53.6795 |E | BEODFRZ—THVEHEE
14:01:30 397.3 | 37 |- | 54.586 | N | 141 | - | 53.6795 | E | #klF 72\ |
14:03:27 396 |37 |-|54.5883 | N | 141 | - | 53.6765 | E | $ki+ 3. #&T
14:03:29 396 |37 |-|54.5883 | N | 141 | - | 53.6765 | E | BfJE
14:03:58 394.3 | 37 |- | 54.5883 | N | 141 | - [ 53.6793 | E | BEODF, ¥+ =X F¥—ICA>TL\/,
14:30:00 CRB#L
14:35:54 0 0 |-1]0 N0 |-]0 E|YYh—mbLiF
14:37:05 0 0 [-]0 N|(O [-]0 E| ¥>Yh—HI
14:41:42 0 0 -0 N|(O [-]0 E| CRB®BD LS
14:43:05 0 0 -0 N[O |-]|0 E | B
14:43:25 0 0 |-|0 N[O |-]0 E| Lo gREKT
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2-2. Preliminary results

Dive number: CRB#23

Date: November 22, 2015

Site: Off Minamisoma, Fukushima

Landing: 37°12.529°N, 141°40.458’E, 303m
Chief observer: Yumiko Yara (JAMSTEC)

Main purpose: Observation and sampling of sea creature( in particular, brittle star)

Payload equipment:
- Transponder (from Shinseimaru) 1
- Stereo mapping camera system 1
Dive Report:

In this dive, we surveyed the flat seafloor at a depth about 300m off Minamisoma, to collect benthic organisms (brittle stars
in particular) and to conduct 3D mosaic mapping of the seafloor using the stereo camera system. The seafloor was mud, the
surface was rough (due to animal activity, probably), and rocks and outcrops were sometimes observed (Fig.1). More than
20 species of creatures were observed (see a visual data and/or dive log for more information), and young Gadus
60icrocephalus was frequently observed, which was differet from northern locations (off Iwate and Miyagi) harboring
relatively large cods (Fig.2). The artificial materials such as fishing nets and the sandbags were found (Fig.3). A brittle stars

and a pyrosomatid tunicate were collected during this dive (Fig.4).

BHIHEE:

£ IS, JEENT) BEELRTLAAATICLDBERROLHIC. BE C ORICIEY 2REMIEEF
D7AGERK) 300m OFBBIRITEML fco EEIXETH D, BEEIIAMULTED (85 £WEFHICLS
HDREEBDNB) RICENEHE SN (Fig1) .20 B EDEYHERER = 1 GFHlIFARER® Dive log Z £ 8).
VT Z0HEIFE ULLBEERINE (Fig2)e ATMELTIEARBELEERKBE U (Figl), BMPICVEENT
EEAVRTZHREL (Figd)o
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Fig2 X5 2D




Fig3 fRfctE (AI¥) ZHE

Figd EINcVEEMNTEEAYRY

(BFF) MEXDAINZER
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Dive log:

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

(JST) (m) (m) | (Deg)
8:23:03 | 4662.3 |37 |- | 12.4687 | N | 141 |- | 40.2167 | E Log {RT7 IR
8:25:37 | 4662.3 |37 |- | 124687 | N | 141 |- |40.2167 |E CRB®BH LW
8:26:37 | 4662.3 |37 |- |12.4687 | N | 141 |- | 40.2167 | E BK
8:31:00 | 4662.3 |37 |- |12.4687 | N | 141 |- |40.2167 |E Yy h—mb Lk
8:31:00 |4662.3 |37 |- |12.4687 | N | 141 |- | 40.2167 | E BK
8:33:00 | 4662.3 |37 |-|12.4687 |N | 141 |- | 40.2167 |E B0
8:34:30 | 35.4 37 |- | 12,5654 | N | 141 |- | 403722 |E NZRY 2H#FE
8:47:05 |266.7 |37 |-|12.545 |N | 141 |- |40.4189 |E RE270
8:47:28 | 2747 |37 |- |12.547 |N | 141 |-|40.4227 |E |20 15
8:47:53 | 282.7 |37 |- |12.5446 | N | 141 |- |40.4287 |E |15
8:48:45 2935 |37 |- | 125408 | N | 141 |- | 404374 |E |5 714V —{E1k285
8:49:44 | 297.9 |37 |-|12.5338 | N | 141 |- |40.4447 |E BIEIREE
8:50:10 | 3023 |37 |- | 125314 | N | 141 |- | 40.4492 | E AEDH
8:50:32 | 301.6 |37 |- |12.5311 | N | 141 |- |40.4515 |E XE5Z
8:50:39 | 301.2 |37 |-|12.5308 |N | 141 |- | 404529 |E |3 BERS
8:50:50 | 300.5 |37 |- |12.5294 | N | 141 |- |40.4546 |E XE5Z
8:51:14 | 303 37 |- 125298 | N | 141 |- | 40.4584 | E aRE
8:53:11 |303.4 |37 |-|12.5234 | N | 141 |- |40.4766 |E ABHAZON
8:53:38 | 304.3 |37 |- |12.5241 | N | 141 |- |40.4806 |E XE5Z
8:53:48 | 304.7 |37 |-|12.5236 |N | 141 |- | 404817 |E EE E
8:55:50 | 304.3 |37 |- |12.5225 | N | 141 |- |40.4904 |E XE5Z
8:57:21 | 3042 |37 |- |12.5202 | N | 141 |- |40.5005 |E XE5Z
8:58:59 | 304 37 |- | 12.5124 | N | 141 |- | 40.4978 | E ABHAAZOTf f

3059 |37 |- | 125132 | N | 141 |- |40.4984 |E coasllcecs
8:59:55 TEER, DAY
9:00:12 [ 304.9 |37 |- |12.5126 | N | 141 |- | 40.4976 TITE??
9:02:13 | 304.8 |37 |- |12.5137 | N | 141 |- | 40.4984 | E S ALY (FAHAKW)
9:03:23 | 305 37 |- | 12.513 | N | 141 | - | 40.4972 XE5Z

306.2 |37 |- |12.5126 | N | 141 |- |40.4976 |E ATTRAYFYT
9:04:15 v
9:05:33 3054 |37 |-|12513 |N |141 |- |40497 |E XE5Z
9:06:10 | 304.9 |37 |-|12.5132 | N | 141 |- | 40.4959 |E XE5Z
9:07:28 3042 |37 |- |125113 | N | 141 |- | 40.4976 | E AFXFT7IDEN
9:08:00 |304.2 |37 |-|12.5102 | N | 141 |- | 40.4967 |E XE5Z
9:08:30 [ 3052 |37 |-|12.5106 | N | 141 |- | 40.4976 |E XE5Z
9:09:00 |302.9 |37 |- |12.5068 [N | 141 |- |40.499 |E ABHAZ0n
9:09:42 [303.5 |37 |-|12.5063 | N | 141 |- |40.502 |E XE5Z
9:10:02 [ 304.1 |37 |- |12.5059 | N | 141 |- | 40.5035 | E BEICIEDIE>AWN
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Time Dep. Alt. | Head
Pos. Lat Pos. Lon Description Remarks
(JST) (m) (m) | (Deg)
HAXY
9:12:15 | 3043 |37 |- |12.5023 | N | 141 |- | 40.5105 |E XE5Z
9:12:31 | 303.3 |37 |- |12.5024 [N | 141 |- |40.5115 |E AL+
9:12:42 | 304.7 |37 |-|12.5017 [N | 141 |- |40.5116 |E M DR
9:13:32 [ 304.3 |37 |- |12.4998 | N | 141 |- | 40.5124 |E N5 Z20L
9:14:26 | 304.8 |37 |- |12.4987 |N | 141 |- | 40.5121 |E WIEHA R
9:15:26 | 304.2 |37 |- |124976 |N | 141 |- |40.512 |E X5
9:16:08 |303.3 |37 |-|12.4984 |N | 141 |- |40.5101 |E AEHXATHLW
9:16:52 | 304.8 |37 |- |12.4977 | N | 141 |- | 40513 |E ABHAAZOTf f
9:17:42 3058 |37 |- |12.4987 | N | 141 |- | 405119 |E BB/ hNSWhZ
9:18:34 | 305.7 |37 |-|124976 |N | 141 |- |40.5112 |E e ZHA
9:22:46 |303.2 |37 |-|12.4971 |N | 141 |- |40.5073 |E ABHAZ0n
9:23:23 [ 304.6 |37 |- |12.4939 | N | 141 |- |40.501 |E FER
9:24:30 | 304.1 |37 |- |12.4907 [N | 141 |- |40.4901 |E HA Ay
9:24:33 (3063 |37 |- |12.4907 | N | 141 |- | 40.4883 | E BEOMLTWS
JEE R TEAVE
02456 305 37 | -] 12.4880 | N | 141 |- [ 40485 |E "
9:25:25 3042 |37 |- |124876 |N | 141 |- | 40.4796 ATY)DORFE
9:25:44 [ 305.1 |37 |- |12.4865 | N | 141 |- | 40.4789 JEERTALWS
9:26:44 | 304.1 |37 |- |124814 |N | 141 |- | 40.4757 BEZ
304.8 |37 |- | 124779 | N | 141 |- |40.464 |E 5::“7‘5%4 X7
9:28:07 a
9:30:04 | 302.3 |37 |- | 1247 N | 141 |- | 404542 | E AL+
HA XV TEDNI
303.6 |37 |- | 124694 | N | 141 |- |40.445 |E ENTBZ3LTL
9:30:30 )
9:31:00 {3029 |37 |-|12.4705 |N | 141 |- | 40.4412 FI5 58
9:31:14 [ 302.8 |37 |- |12.4705 | N | 141 |- | 40.4385 =
303.2 |37 |- | 124711 | N | 141 |- |40.4333 |E EBBRIEFASTE
9:31:27 Ly
9:32:28 | 302.9 |37 |-|124724 [N | 141 |- |40.4252 |E B35
9:33:28 | 302.6 |37 |- |124732 [N | 141 |- |40.4195 |E 2|
9:34:59 | 301.7 |37 |- |12.4764 [N | 141 |- |40.4071 |E F>< 1
9:35:06 |302.5 |37 |-|12.4769 |N | 141 |- |40.404 |E BEoHWAA AV
9:36:27 |301.5 |37 |-|12481 [N | 141 |-|40.3983 |E =
3024 |37 |- | 124783 | N | 141 |- |40.3884 |E ATAZIE s>
9:38:10 =1
9:38:35 [ 301.5 |37 |- |12.4759 | N | 141 |- | 40.3848 EAURY
9:39:54 | 302.6 |37 |-|12.4781 [N | 141 |- |40.3779 |E =
9:40:18 | 303.5 |37 |-|12.4804 [N | 141 |- |40.3774 |E F>< 1

64




Time Dep. Alt. | Head
Pos. Lat Pos. Lon Description Remarks
(JST) (m) (m) | (Deg)
9:41:16 | 303.6 |37 |-|124724 | N | 141 |- | 403754 |E NTIRE—
9:42:12  |302.2 |37 |- |12.4679 |N | 141 |- | 40.3705 | E 7
9:43:34 3029 |37 |-|12.4705 |N | 141 |- | 403665 |E a FIA¥7%8
9:44:27 3002 |37 |-|12475 |N | 141 |-|403623 |E AL+
9:50:52 [ 300.7 |37 |-|12.4948 | N | 141 |- | 40357 |E %1
9:52:59 | 301.4 |37 |- |124858 | N | 141 |- | 40.3503 |E AL+
9:58:10 |301.8 |37 |- |12475 |N |141 |- {40308 |E AL+
9:59:08 | 300.4 |37 |-|124682 | N |141 |- |40.2974 |E
10:06:18 | 301.6 |37 |- | 12.4681 | N | 141 |- | 40.2695 | E EAURY
10:06:47 |302.3 |37 |- |12.4685 | N | 141 |- | 402704 |E VAIAL 753
10:08:23 | 300.3 |37 |- | 12.4643 | N | 141 |- | 40.2747 | E EAURY
10:11:14 | 301.4 |37 |- | 12.4687 | N | 141 |- | 40.2704 | E bl
10:13:35 | 302.7 |37 |- | 12469 |N |141 |- |40.2474 |E IN—2- X FiCE
10:17:58 | 298.2 |37 |- | 124931 |N | 141 |- |40.2145 |E EAY—
10:20:43 | 300.4 |37 |- |12.4886 |N | 141 |- | 40.2105 | E BEHER
3 &8 I+ 85 ¢+ 8 H8
299.8 |37 |- | 124865 | N | 141 |- |40.2112 | E &+ 8p I35 8 8
10:24:55 &
10:26:27 | 300 37 |- | 12.4888 | N | 141 |- | 40.2061 |E AR h
10:28:20 | 301.5 |37 |- |12.488 |N |141 |- |402112 |E AOVvUr7YX
10:32:40 | 300.2 |37 |- |12.4883 | N | 141 |- | 40.2053 |E B P—
10:33:41 [299.9 |37 |-|12.488 |N |141 |- |40.1994 |E AL+
10:33:56 | 299.7 |37 |- | 12.4861 | N | 141 |- |40.1994 |E Hic
10:40:21 |298.4 |37 |- | 124811 |N | 141 |- |40.1781 |E EAURY
10:42:34 | 300.5 |37 |- | 12.4764 | N | 141 |- | 40.1636 | E EAURTVHE
2922 |37 |- |124831 |N | 141 |- |40.1587 |E AT THLBE
10:53:33 ol A
10:57:37 | 297.1 |37 |- |12.4898 | N | 141 |- | 40.1416 |E BinEE
11:04:34 | 298.5 |37 |-|124779 | N | 141 |- | 40.0955 | E
11:12:59 |294.4 |37 |- |12.4626 | N | 141 |- | 40.0551 |E %1
11:17:31 | 2963 |37 |- | 124619 |N | 141 |- | 40.0539 |E BRfA A
11:18:22 | 294.5 |37 |- |12.4582 | N | 141 |- | 40.0503 | E HAIRNEICER,
11:22:14 | 2947 |37 |- |12.4615 | N | 141 |- | 40.0281 |E BADEIVYEY ¥
2943 |37 |- | 124613 | N | 141 |- | 40.0225 |E A1 PCRISES
11:23:28 fco FBACED
11:25:22 2937 |37 |- | 1246 N | 141 |- | 40.0181 |E XE5Z
11:25:35 | 2943 |37 |- | 124586 | N | 141 |- | 40.0151 |E XA > P CiiEh
11:29:52 | 293.7 |37 |- |12.4504 | N | 141 |- | 39.9916 |E - v Ry > T
11:31:32 | 2943 |37 |- | 12.4547 | N | 141 |- |39.9875 |E ==
11:34:34 | 2938 |37 |- |124616 |N | 141 |- |39.9637 | E BT
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Time Dep. Alt. | Head L.
Pos. Lat Pos. Lon Description Remarks
(JST) (m) (m) | (Deg)
11:35:08 | 2943 |37 |-|12.4635 |N | 141 |- |39.9622 | E hLA
11:36:18 [293.7 |37 |-|12.4681 | N | 141 |- |39.9498 | E
11:37:28 2945 |37 |-|12.463 |N | 141 |- |39.9441 |E log P C FBitLED
11:38:16 [293.2 |37 |-|12.4621 | N | 141 |- |39.9438 | E IVEHT
11:44:07 2934 |37 |-]12.459 |N | 141 |- |39.9236 | E A FzE D
F—RAILHEREN
2942 |37 |-]12.4529 | N | 141 |- [39.9093 | E . AMEIAICAIL
11:46:16 HHEZ |
BEICIFRAFEFVF
2942 |37 |-|12.4727 | N | 141 |- |39.896 |E )
11:49:43 v I RIHE W,
BRR S AR E R
2925 |37 |-|12.4798 | N | 141 |- | 39.8975 | E
11:50:45 %o
BEESR, AT LY
2934 |37 |-|12.4803 | N | 141 |- | 39.8946 | E
11:55:03 T
11:59:57 | 2924 |37 |-|12.4852 | N | 141 | - | 39.8841 =28 N5 D
12:00:45 |293.1 |37 |-|12.4842 | N | 141 |- | 39.8794 +< 3
BEICIFRAFEFVF
290.8 |37 |-|12.4795 | N | 141 |- |39.8531 |E )
12:08:58 v I RIDE W,
ROV @ 90 EAMIC
293 37 |- 1124878 |N | 141 |- | 39.8578 | E
12:12:29 V=R
AlH N> DT,
290 37 |- 1124779 | N | 141 |- | 39.8593 | E .
12:16:51 EHET,
12:19:49 | 289.1 |37 |- | 12.4754 |N | 141 |- | 39.8315 | E =28,
12:22:23 12909 |37 |-|12.4727 |N | 141 |- | 39.8251 | E 5095
12:28:26 [291.3 |37 |-|12.4847 |N | 141 |- | 39.8019 | E S
12:31:17 2902 |37 |-|12.4677 |N | 141 |- |39.7871 | E S
12:33:36 [ 290.1 |37 |-|12.4785 |N | 141 |- |39.779 |E hA Xy
RKOELKSHEHEDDE
290.8 |37 |-|12.4798 | N | 141 |- |39.779 |E .
12:33:45 B
12:38:01 | 290 37 |- 1124902 |N | 141 |- [39.762 |E 5095
EBE, VIISHEH
12:38:58 | 290 37 |- 1124911 | N | 141 |- [ 39.7552 | E
12:44:07 | 2903 |37 |-|12.488 |N | 141 |- |39.7535 | E ERR
12:46:55 |288.1 |37 |-]12.4914 | N | 141 |- |39.7413 | E +< 3
12:48:13 | 287.5 |37 |-]12.4953 |N | 141 |- |39.7339 | E hLA
12:48:43 | 2889 |37 |-]12.4969 |N | 141 |- |39.7315 | E hLA
12:54:23 | 288.5 |37 |-|12.4941 |N | 141 |- |39.7056 | E 5095
12:54:40 |289.7 |37 |-|12.4953 |N | 141 |- |39.7076 | E 5=
289.9 |37 12.4992 | N | 141 39.7073 | E LRERR. REC
12:56:35 ' ) ' DNWTWBEYZRE
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Time Dep. Alt. | Head L.
Pos. Lat Pos. Lon Description Remarks
(JST) (m) (m) | (Deg)
13:00:42 290.3 |37 |-]12.4988 | N | 141 |- |39.7062 | E KEZ 50ecm < 5L,
IT¥y+1d, JXIT
289.7 |37 |- ]12.4987 | N | 141 |- |39.7053 | E ]
13:07:45 % NIV N
13:08:00 |288.7 |37 |-|12.5008 | N | 141 |- |39.7055 | E ERR
13:08:58 |289.2 |37 |-]12.5002 | N | 141 |- |39.6947 | E hLA
13:10:37 |289.4 |37 |-]12.5001 | N | 141 |- |39.6793 | E +< 3
13:11:09 | 287 37 | - | 12.4975 | N | 141 |- | 39.6749 | E EE
13:13:09 | 289.4 |37 |-|12.4996 |N | 141 |- |39.666 |E EE
13:14:18 | 288.9 |37 |-]12.5033 |N | 141 |- |39.6631 | E BE
5095, TVAY
TAFX BV
S5 > Tor A
2882 |37 |- 1125021 | N | 141 |- |39.665 |E B
Xy, TLHhZE&#
DFHfE. e RO
13:15:40 Ly,
JLhZDREE
289.4 |37 |- 1125012 | N | 141 |- | 39.6638 | E
13:28:13 HB
E—27IJL5lok5 N
2862 |37 |-|12.5192 | N | 141 |- |39.648 |E
13:35:21 5D TE,
JLAZDRMWE
3208 |37 |-|12.5184 | N | 141 |- |39.6211 |E ROBRZEET, OX
13:40:58 N
13:43:45 | 288.1 |37 |-|12.525 | N | 141 |- |39.6232 |E ERR
13:48:41 | 289 37 |- 1125169 | N | 141 |- | 39.6161 |E 5095
13:49:58 |289.2 |37 |-]12.5184 | N | 141 |- | 39.6083 | E hL+a
13:50:31 |288.7 |37 |-]12.5192 | N | 141 |- |39.6044 | E S
13:51:37 |285.8 |37 |-]12.5182 | N | 141 |- [39.5939 | E S
ININALA 2, UVF
2862 |37 |-|12.5164 | N | 141 |- |39.5924 | E .
13:52:30 HZRL ZUOXDF
13:58:55 | 289.4 |37 |-|12.5184 |N | 141 |- |39.5983 | E FIFSEN D] HY
14:01:03 | 2883 |37 |- | 12.5166 |N | 141 |- | 39.5965 | E ERR
14:01:19 | 287.2 |37 |-|12.5154 |N | 141 |- |39.595 |E BEHAAZON
14:01:34 | 287.6 |37 |-]12.5154 | N | 141 |- |39.5932 | E HA XY
HAXYDUTlIT/I
288.3 |37 |-1]12.5081 | N | 141 |- [39.602 |E
14:06:22 SR2--N\Y o JAYA
VF—. 20m%lc
288.6 |37 |-1]12.5093 | N | 141 |- [39.6039 | E .
14:12:20 TmEEDRIRH D
14:13:54 |286.8 |37 |-|12.5123 | N | 141 |- | 39.6036 | E VY h—18R
14:14:41 | 288 37 |- 1125126 | N | 141 |- | 39.5985 | E JA4Y—5m&=t
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Time Dep. Alt. | Head
Pos. Lat Pos. Lon Description Remarks
(JST) (m) (m) | (Deg)
27 5m

14:20:17 |288.5 |37 |-|12.5128 | N | 141 |- |39.5933 | E = Ky
14:20:40 |288.6 |37 |- | 125122 | N | 141 |- |39.5941 |E BE
14:20:51 | 289.1 |37 |- | 125128 |N | 141 |- |39.5929 |E ABHAAZOTf f
14:22:38 | 287.8 |37 |- | 12.5136 | N | 141 |- |39.5939 |E F>< 1
14:24:08 | 289 37 |- 12,5133 | N | 141 |- [ 39.5932 | E JEENT

289.9 |37 |- |12.5088 | N | 141 |- |39.5975 | E /fjét N
14:27:17 5
14:28:08 |289.3 |37 |- |12.5013 | N | 141 |- |39.6024 | E AL+

287.9 |37 |- |12.4936 |N | 141 |- |39.6025 |E DAL, T
14:29:07 feolc

287.4 |37 |-|12.5196 | N | 141 |- |39.5925 | E & PAXICED
14:33:48 hTtw?
14:35:44 | 289.1 |37 |- |12.5208 | N | 141 |- |39.5923 |E JEHAZ
14:36:50 | 2882 |37 |- |12.5209 | N | 141 |- |39.5939 |E LY
14:37:16 |288.1 |37 |- |12.5201 | N | 141 |- |39.5928 |E TRAY
14:38:28 | 288.5 |37 |- |12.5215 | N | 141 |- |39.5935 | E E=——JLzH
14:39:12 | 287 37 | -] 125197 | N | 141 |-{39.595 |E A%BHAAZ0n
14:39:47 |289.4 |37 |- |12.5142 | N | 141 |- |39.6024 |E >3 AL+
14:40:04 |289.7 |37 |- |12.5135 | N | 141 |- |39.6052 | E 5047
14:40:15 | 2883 |37 |- |12.5144 | N | 141 |- |39.6073 |E JEENT
14:42:15 | 287.9 |37 |- |12.5297 | N | 141 |- |39.6306 |E BE
14:42:25 | 2883 |37 |-|12.5304 | N | 141 |- | 39.6288 |E 1VFVFv Y

288.9 |37 |-|12.5296 | N | 141 |- |39.6301 |E 7EERT 27—
14:43:25 THURE
15:02:14 | 289.3 |37 |- |12.538 |N | 141 |- |39.6498 |E BERT
15:02:26 | 288.1 |37 |- |12.5387 | N | 141 |- |39.6488 |E Bt/
15:02:37 | 2883 |37 |- |12.5377 | N | 141 |- | 39.6505 |E &= LA
15:05:32 | 274.6 |37 |- | 12,5183 |N | 141 |- |39.6449 |E ABHAAZOTf f
15:21:22 | 10.7 37 |- | 12.4875 | N | 141 |- | 39.6366 |E CRB¥LE
15:21:58 | 25.1 37 |- 12.4866 | N | 141 |- [39.639 |E Yy h—mb Lk
15:22:38 | 13.6 37 |- 12.4873 | N | 141 |- | 39.6484 | E >y h—HIR
15:23:25 | 15.6 37 |- | 124862 | N | 141 |- | 39.6507 | E CRBZKM@

Kiprol2%

15.6 37 | -] 12.4862 | N | 141 |- | 39.6507 | E Tov9IIv90
15:24:39 N
15:27:30 | 15.6 37 | -] 12.4862 | N | 141 |- | 39.6507 | E CRB®BbOH LI
15:28:49 | 0 0 [-1]0 N |0 -0 E CRB#HIX

0 0 |-]0 N|O |-]0 E “ie io oo
15:29:20 PC f{=Lt
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Dive track:
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Dive photo (selected):




3. Mini Multiple corer results

Two mini multiple corer surveys were conducted off Ohtsuchi on November 11, 2015. One was at the bacterial mat site and the other as reference. One core

sample was lost due to the mechanical problem at the bacterial mat site.

No. site long (cm) slice day N E Preservation
MC01 HAND 1 Bacterial mat site, off Ohtsuchi 24 0-3 (0.5cm)3-15 (1cm) 2015/11/14 39°14.7355 142°18.5421 10% formalin
MC01 HAND 2 Bacterial mat site, off Ohtsuchi 15.7 0-3 (0.5cm)3-5 (1cm) 2015/11/14 39°14.7355 142°18.5421 10% formalin
MC01 HAND 3 Bacterial mat site, off Ohtsuchi 26 0-3 (0.5cm)3-15 (1cm) 2015/11/14 39°14.7355 142°18.5421 10% formalin
MC01 HAND 4 Bacterial mat site, off Ohtsuchi NA NA 2015/11/14 39°14.7355 142°18.5421 NA

MC02 HAND 1 Reference site, off Ohtsuchi 21.5 0-3 (0.5cm)3-15 (1cm) 2015/11/14 39°14.5143 142°18.4346 10% formalin
MC02 HAND 2 Reference site, off Ohtsuchi 21.5 0-3 (0.5cm)3-15 (1cm) 2015/11/14 39°14.5143 142°18.4346 10% formalin
MCO02 HAND 3 Reference site, off Ohtsuchi 22.5 0-3 (0.5cm)3-15 (1cm) 2015/11/14 39°14.5143 142°18.4346 10% formalin
MC02 HAND 4 Reference site, off Ohtsuchi 21 0-3 (0.5cm)3-15 (1cm) 2015/11/14 39°14.5143 142°18.4346 10% formalin
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4. Photographic mapping
The seafloor photography was performed using mapping camera systems, i.e., a monocular camera or a stereo camera

system, during all the ROV dives of this cruise. The focal length of these cameras was set to about 1 m.

1. Monocular camera (shooting interval: 1 second)

1.1 Number of photographs taken during each dive

Dive number Number of photos
CRB#17 4,157
CRB#18 3,454
CRB#19 1,806
CRB#20 1,371
CRB#21 5,303
CRB#22 2,760

1.2 Seafloor photo (selected)

S R CREii17

i1

il *ﬁ
#20
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2. Stereo camera ( Photography interval: 0.2 seconds )
2.1 Number of photos

Dive number Number of photos

CRB#23 32,300

1-1. 3D model reconstruction

This is image capture of 3D model reconstruction that was created by using seafloor photos.
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5. Geophysical survey results

Bathymetric data was collected by a hull-mounted multi-narrow beam mapping system SEABAT8160 aboard R/V
Natsushima. The SEABAT system has hydrophone arrays that synthesize narrow, fan-shaped beams. The width of the sea
floor mapping in a single swath is generally ca.0.7 time thelocal water depth, and the resolution of the depth measurement is
generally within 0.25 % of the water depth. The SEABAT system can collect up to 126 soundings on each ping cycle over
depths varying from 10 to 3,000 meters, providing swath width coverage up to 150°. The sound velocity profile of the local
water column, which was used for calibration of depth, was estimated from a temperature profile based on in-situ XBT
(Expendable Bathythermograph) measurements.

The mapped areas by the SEABAT system during this cruise are shown in Figure 6.
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Figure 6 The mapped areas during this cruise
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6. Scientific results

Seven research dives and two test dives were conducted using ROV Crambon at five locations off Sanriku

during NT15-E04 cruise from November 9 to 23, 2015. The main results were as follows:

A) Location: dense Ophioriod area off Minamisanriku, Purpose: visual mapping of ophiuroid distribution:
The ROV dive CRB17 was conducted around a depth of 300 m off Minamisanriku for a mapping of
bentic organisms, mainly ophioroids using a bottom mapping camera system. Total number of 4157
photographs was taken aroud dense aggregation of ophiuroids. The distribution patterns of ohioroids were
similar between this year and previous years.

B) Loation: Accoustic aormaly area 1 off Ohtsuchi, Purpose: Visualization of the anormaly
The ROV dive CRB18 was conducted around a depth of 300 m off Ohtsuchi for verifying a large acoustic
anormaly (ca. 70 m in length) that was discovered using a sidescan sonar in the previous cruise in March
2015. A large, sunken ship was discovered at a depth of 286 m, where many Pacific cods inhabited. The
ship seemed to be sunken far before the Tohoku earthquake because of the shape and condition of the
ship.

C) Location: Accoustic aormaly area 2 off Kuji, Purpose: Visualization of the anormaly
The ROV dive CRB21 was conducted around a depth of 900 m off Kuji for visualizing a massive
structure recorded using a PDR by Tohoku National Fisheries Research Institute. A large, sunken ship
was discovered at a depth of 882 m, where many rockfish inhabited. The ship seemed to be sunken far
before the Tohoku earthquake because of the shape and condition of the ship. Many fishing gears were
tangled up with the ship.

D) Location: Putative dense debris area off Senday Bay, Purpose: Observation of distribution patterns of
debris at the base of cliff
Three dives (CRB19, 20 and 22) were conducted at a base of cliff where assemblage of sunken debris
was occasionally reported by fishermen after the earthquake at depths between 400 and 500 m off Sendai
Bay. Small assemblage of sunken debris was sparsely discovered but the total amount of the debris was
almost the same as that of other locations during these dives.

E) Location: “low fishing-activity” area off Minamisouma, Puropose: Observation of “low fishing-activity”
area off Fukushima in comparison with “high fishing-activity” area off Miyagi and Iwate
The ROV dive CRB23 was conducted off Minamisoma at a depth about 300 m to observe the relatively
“low fishing-activity” area after the earthquake. Number of Pacific cod seemed larger and the size
seemed smaller (younger) than that of the “high fishing-activity” areas. Three-dimensional mosaic
mappings of the seafloor were conducted using the stereo camera system.

76



7.

1.

Proposals for the future studies

Distribution patterns of sunken marine debris after the 2011 off the Pacific coast of Tohoku Earthquake. Fujiwara,
Takahashi, Tsuchida, Kawato, Yara, Kasai, et al.

Three dimensional visualization and mapping of benthic organisms in the deep sea oft Sanriku. Tsuchida, Ishibashi, Yara,
Yamakita, Fujiwara, et al.

Stable isotopic analyses of benthic organisms in the deep sea off Sanriku. Ohnishi, Yamanaka, Takahashi, Fujiwara, et
al.

Effects of the Tohoku tsunami and subsequent sunken debris on the benthic meiofauna off T ohoku coast. Plum, Oguri,
Fujiwara, et al.

Species descriptions of polychaetes collected in the deep sea off Sanriku. Jimi, Fujiwara, et al.

Unique dietary habitat of the pom-pom anemone Liponema brevicornis collected off Minamisanriku. Fujiwara,

Tsuchida, Yamakita, Takahashi, Ohkochi, Ohnishi, Yamanaka, et al.

77



Appendix
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I. Sample list

I-1. Macro organisms: NA (see the original record)
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I-2. Sediments

See “4. Mini multiple corer results”.

80



I1. Video file log

NT15-E04 Video List of Black Magic

Dive Date File Name

CRB17 2015 11.12 20151112 081222 101944 CRBI17.mov
CRB17 2015 11.12 20151112 101944 122705 _CRBI17.mov
CRB17 2015 11.12 20151112 122705 143427 CRBI17.mov
CRB17 2015 11.12 20151112 143427 143716_CRBI17.mov
CRB17 2015 11.12 20151112 143716_155240 CRBI17.mov
CRBI18 2015 11.16 20151116 081809 081957 CRBI18.mov
CRBI18 2015 11.16 20151116 084522 084533 CRB18.mov
CRBI18 2015 11.16 20151116 084614 105335 CRB18.mov
CRBI18 2015 11.16 20151116 105335 130001 CRB18.mov
CRBI19 2015 11.17 20151117 080758 082200 _CRB19.mov
CRBI19 2015 11.17 20151117 082750 084304 CRB19.mov
CRBI19 2015 11.17 20151117 084436 105158 CRB19.mov
CRBI19 2015 11.17 20151117 105158 120218 CRB19.mov
CRB20 2015 11.17 20151117 125931 150653 CRB20.mov
CRB20 2015 11.17 20151117 150653 153806 CRB20.mov
CRB20 2015 11.17 20151117 153806 160018 CRB20.mov
CRB21 2015 11.20 20151120 080658 090556 CRB21.mov
CRB21 2015 11.20 20151120 090742 094607 CRB21.mov
CRB21 2015 11.20 20151120 _094957 115726 _CRB21.mov
CRB21 2015 11.20 20151120 115726 140455 _CRB21.mov
CRB21 2015 11.20 20151120 140455 143836 _CRB21.mov
CRB21 2015 11.20 20151120 143836 _152130_CRB21.mov
CRB21 2015 11.20 20151120 154313 161950 CRB21.mov
CRB22 2015 11.21 20151121 082656 093013 CRB22.mov
CRB22 2015 11.21 20151121 093652 114321 CRB22.mov
CRB22 2015 11.21 20151121 114321 135050 CRB22.mov
CRB22 2015 11.21 20151121 135050 144340 CRB22.mov
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NT15-E04 Video List of KiPro

Dive Date File Name

CRB17 2015 11.12 20151112 081243 150107 _CRB17.mov
CRB17 2015 11.12 20151112 150331 155411 _CRBI17.mov
CRBI18 2015 11.16 20151116 081711 125951 CRBI18.mov
CRBI19 2015 11.17 20151117 080750 120205 CRB19.mov
CRB20 2015 11.20 20151120 _080642 151612 CRB21.mov
CRB20 2015 11.20 20151120 154646 161936 CRB21.mov
CRB22 2015 11.21 20151120_000000 000000 _CRB21.mov
CRB23 2015 11.21 20151122 082314 152752 CRB23.mov
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III. CTD/DO data
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Fig. -1 CTD/DO data (CRB17)
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Fig. -2 CTD/DO data (CRB18)
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Fig. -3 CTD/DO data (CRB19)
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Fig. -4 CTD/DO data (CRB20)
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Fig. -6 CTD/DO data (CRB22)
Water Temp. (deg. C) Salinity (PSU)
0 10 20 30 28 33 38
G I S T [N T T O W N T B B | C I T SR R Y TN NN N S |

50 50

100 100

150 150
E ] E
= =
=3 =
o =
1] (]
o a

200 200

250 250

300 ¥ 300

350 350

Fig. -7 CTD/DO data (CRB23)
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IV. XBT profiles
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Fig. IV-1 XBT profiles (2015/11/10 10:11)
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TSK XBT/XCTD-SYSTEM TS-MK130 Tsurumi-Seiki CO.,Ltd (Ver. 2. 06)
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Fig. IV-2 XBT profiles (2015/11/11 10:25)
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TSK XBT/XCTD-SYSTEM TS-MK130 Tsurumi-Seiki CO.,Ltd

(Ver. 2. 06)
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Fig. IV-3 XBT profiles (2015/11/12 13:47)
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Fig. IV-4 XBT profiles (2015/11/12 21:00)
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Fig. IV-5 XBT profiles (2015/11/13 20:56)
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Fig. IV-7 XBT profiles (2015/11/16 21:01)
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Fig. IV-8 XBT profiles (2015/11/19 09:29)
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Fig. IV-9 XBT profiles (2015/11/20 22:02)
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Fig. IV-10 XBT profiles (2015/11/21 08:44)
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Fig. IV-11 XBT profiles (2015/11/21 21:00)
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V. Shipboard log & ship track

<Shipboard log>
- FHAIE/ IR/
Local A& REEER Ed
T Note Description Position/Weather/Wind/Sea

condition

Sailed out, started NT15-E04 and operation test of
CRAMBON.

11/9 12:00 (JST)

09:00 Let go all shore lines & left the yokosuka port for the Tateyama bay
research Area.
10:00 - Carried out shipboard education & training for scientists. 35-00.5N 139-50.0E
10:30
11:50 Anchored at the tateyama bay. Overcast
14:45 - Carried out the operation test of CRAMBON. @ Takeyama bay SW-5 (Fresh breeze)
15:36
16:00 Heaved anchor, left the tateyama bay. 3 (Slight)
16:06 Proceeded to the research area. 2 (Low swell long)
Visibly: §'
Proceeded to the research area and MBES mapping survey. 11/10 12:00 (JST)
19:11 Released XBT at (38-24.2632'N, 142-03.8540'E). Off fukushima
19:53 Started MBES mapping survey. @ Off 37-18.4N 141-35.3E
minamisanrikutyou
Overcast
NNW-6 (Strong breeze)
4 (Moderate)
4 (Moderate average)
Visibly: 8'
Carried out test of CRAMBON and MBES mapping survey. 11/11 12:00 (JST)
00:30 Finished MBES mapping survey. Ishinomaki bay
06:00 Arrived at the ishinomaki bay. 38-18.2N 141-18.8E
06:40 Anchored at the ishinomaki bay. Fine but cloudy
08:44 - Carried out the operation test of CRAMBON. @ Ishinomaki bay NW-5 (Fresh breeze)
11:44
13:20 Heaved anchor, left the ishinomaki bay for the ishinomaki 3 (Slight)
port.
15:00 Disembarked two scientists. 2 (Low swell long)
15:10 Embarked one scientist. Visibly: 8'
15:40 Proceeded to the research area.
19:15 Arrived at the research area.
19:25 Released XBT at (38-09.1377'N, 142-01.7283'E).
19:35 Started MBES mapping survey. @ Off
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FHAIE/ IR/

iiajl RE BLER R
T Note Description Position/Weather/Wind/Sea
condition
minamisanrikutyou
Carried out CRAMBON Dive#CRB17 and MBES mapping 11/12 12:00 (JST)
survey.
05:15 Finished MBES mapping survey. Off north-east of
kinkazan
08:20 - Carried out the operation of CRAMBON (Dive CRB17). @ Off north-east of | 38-33.5N 141-56.8E
15:54 kinkazan
16:00 Proceeded to the research area. Fine but cloudy
22:45 Arrived at the research area. NW-4 (Moderate
breeze)
22:47 Released XBT at (39-33.3986'N, 142-27.0845'E). 3 (Slight)
23:06 Started MBES mapping survey. @ Off kuji 3 (Moderate short)
Visibly: 8'
Carrie out MBES mapping survey. 11/13 12:00 (JST)
04:41 Finished MBES mapping survey. Off hachinohe port
06:00 Released XBT at (40-20.1204'N, 142-28.6843'E). 40-34.0N 141-35.0E
6:25-06:4 | Carried out MBES mapping survey. @ Off kuji Fine but cloudy
0
06:50 Left the research area. NNE-2 (Light breeze)
11:20 Arrived at off hachinohe port. 2 (Smooth)
15:10 Left off hachinohe port for the research area. 3 (Moderate short)
19:50 Arrived at the research area. Visibly: 8'
19:52 Started MBES mapping survey. @ Off kuji
Carried out the mini multiple coring and avoided rough sea. 11/14 12:00 (JST)
03:05 Finished MBES mapping survey. Off kamaishi
05:56 Released XBT at (39-25.2983'N, 142-13.7910'E). 39-14.5N 142-18.4E
06:16-06: | Carried out MBES mapping survey. @ Off kamaishi Cloudy
35
08:56-09: | Carried out the mini multiple core. @ Off kamaishi SE-5 (Fresh breeze)
50
11:32-12: | Carried out the mini multiple core. @ Off kamaishi 4 (Moderate)
20
12:40 Left the research area. 3 (Moderate short)
15:50 Arrived at the miyako port. Visibly: 7'
16:10 Anchored at the miyako port.
Avoided the rough sea. 11/1512:00 (JST)
14:50 Heaved anchor, left the miyako port for the research area. Miyako port
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FHAIE/ IR/

iiﬁjl RE BLER R
T Note Description Position/Weather/Wind/Sea
condition
14:54 Proceeded to the research area. 39-38.0N 142-59.0E
Rain
South-1 (Light air)
1 (Calm (Rippled))
1 (Low swell short or
average)
Visibly: 3'
Carried out CRAMBON Dive#CRB18 and MBES mapping 11/16 12:00 (JST)
survey.
06:30 Arrived at the dive point. Off otsuchi
08:21 - Carried out the operation of CRAMBON (Dive CRB18). @ Off otsuchi 39-23.6N 142-10.8E
13:00
13:30 Proceeded to the research area. Fine but cloudy
19:27 Released XBT at (38-25.3678'N, 142-02.6199'E). SSE-3 (Gentle breeze)
19:56 Started MBES mapping survey. @ Off 2 (Smooth)
minamisanrikutyou
3 (Moderate short)
Visibly: 8'
Carried out CRAMBON Dive#CRB19 and 20 and MBES 11/17 12:00 (JST)
mapping survey.
04:52 Finished MBES mapping survey. Off south-west of
kinkazan
06:01 Released XBT at (37-54.0330'N, 142-00.3341'E). 37-55.2N 142-00.0E
06:09-06: | Carried out MBES mapping survey. @ Off sendai wan Cloudy
46
07:00 Arrived at the dive point. WNW-3 (Gentle
breeze)
08:12-12: | Carried out the operation of CRAMBON (Dive CRB19). @ Off sendai wan 3 (Slight)
03
13:03-16: | Carried out the operation of CRAMBON (Dive CRB20). @ Off sendai wan 3 (Moderate short)
12
17:26-22: | Carried out MBES mapping survey. @ Off Visibly: 8'
49 minamisanrikutyou
Avoided the rough sea. 11/18 12:00 (JST)
06:40 Left the research area. Kamaishi port
09:00 Arrived at the kamaishi port. 39-15.5N 141-54.7E

Cloudy
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FHAIE/ IR/

iiﬁjl RE BLER R
T Note Description Position/Weather/Wind/Sea
condition
NE-4 (Moderate
breeze)
3 (Slight)
1 (Low swell short or
average)
Visibly: 6'
Recovered the SEASAW and carried out MBES mapping 11/19 12:00 (JST)
survey.
05:50 Heaved anchor, left the kamaishi port for the floating area Off otsuchi
of the SEASAW.
06:45 Arrived at the floating area of the SEASAW. 39-23.5N 142-09.4E
07:32 Recovered the SEASAW. @ Off kamaishi Cloudy
07:40 Left the floating area of the SEASAW. NNW-7 (Near gale)
09:30 Arrived at off otsuchi. 5 (Rough)
14:00 Left off otsuchi for the research area. 2 (Low swell long)
18:25 Arrived at the research area. Visibly: 6'
18:29 Released XBT at (39-49.9304N, 142-26.4280E).
18:44 Started MBES mapping survey. @ Off kuji
Carried out CRAMBON Dive#CRB21 and MBES mapping 11/20 12:00 (JST)
survey.
05:30 Finished MBES mapping survey. Off kuji
06:30 Arrived at the dive point. 40-20.9N 142-24.8E
08:16-16: | Carried out the operation of CRAMBON (Dive CRB21). @ Off kuji Cloudy
19
17:08-20: | Carried out MBES mapping survey. @ Off kuji NW-2 (Light breeze)
24
20:30 Left the resarch area for the next research area. 3 (Slight)
2 (Low swell long)
Visibly: §'
Carried out CRAMBON Dive#CRB22 and MBES mapping 11/21 12:00 (JST)
survey.
07:00 Arrived at the dive point. Off kinkazan
07:02 Released XBT at (37-57.1828N, 141-53.7436E). 37-54.1N 141-53.7E
07:10-07: | Carried out MBES mapping survey. @ Off sendai wan Cloudy
31
08:30-14: | Carried out the operation of CRAMBON (Dive CRB22). @ Off sendai wan NNW-6 (Strong breeze)
42
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FHAIE/ IR/

iiﬁjl RE BLER R
T Note Description Position/Weather/Wind/Sea
condition
15:30 Proceeded to the research area. 5 (Rough)
17:44 Released XBT at (37-41.4139N, 142-18.3421E). @ Off minami 2 (Low swell long)
souma
17:55 Started MBES mapping survey. Visibly: 7'
Carried out CRAMBON Dive#CRB23 and MBES mapping 11/22 12:00 (JST)
survey.
02:50 Finished MBES mapping survey. Off fukushima
06:00 Released XBT at (37-12.3975N, 141-43.9141E). @ Off minami 37-12.5N 141-40.0E
souma
06:08-06: | Carried out MBES mapping survey. @ Off minami Cloudy
33 souma
08:26-15: | Carried out the operation of CRAMBON (Dive CRB23). @ Off minami NE-3 (Gentle breeze)
28 souma
16:00 Left off sanriku. 3 (Slight)
2 (Low swell long)
Visibly: 7'
Disembarkation scientist group & completed NT15-E04.
11:30 Arrived at the yokosuka port. Then completed NT15-E04.
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<Ship track>

NT15-E04 Nav Track
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VI. Group portrait

LEG1

LEG2
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VII. Miscellaneous photographs
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VIII. Illustration of a sunken ship discovered during CRB18
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