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1. Cruise Information

e Cruise ID: NT12-16

e Name of vessel: RV NATSUSHIMA

e Title of the cruise: Study of the giant squid, Architeuthis dux, off Ogasawara

e Title of proposal (If there are no scientific proposals, it is not necessary to fill this section for exception)

Study of the giant squid, Architeuthis dux, off Ogasawara

e Cruise period: June 26 — July 3, 2012
e Ports of call: Yokosuka, JAMSTEC wharf

e Research area was off Ogasawara islands and is shown in Figure 1.
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3. Scientific Research
- Purpose, Objectives, background

The giant squid is the most well known sea monster, the leviathan or the kraken. It is one of the
most mysterious animals in the world but it is a really existing large cephalopod, Architeuthis dux, with
2-2.5 m long mantle with 2 long feeding tentacle of more than 15 m. Sperm whales are known to feed
sometimes on this large animal and traces of the sucker are often found on the whale skin. It is thought to
live from 500 m to 1500 m depth in the ocean. In recent years, records of the observation of the giant
squid have been accumulated in the sea around Ogasawara, island, where whale watching of sperm
whales is a popular tourism. Several years ago, Kubodera and Mori succeeded to get photopictures of a
living A. dux attacking on a bait on a fishing line equipped with a deep-sea camera off Ogasawara island
(Kubodera and Mori, 2005).

For this cruise, we prepared a mooring system with a bait (dead red squid), a pseudo-bait (squid
shaped bait) and a trigger-deep-sea camera. In this cruise, by deploying this mooring system, we tried to
get movie pictures of the giant squid and to capture the living giant squid. We also used an active sonar
system, quantitative fish detector, for obtaining the signal (reflected sonar) of the giant squid. XCTD is

also employed to get depth profiles of the environmental parameters, salinity, temperature and density.

The Mooring system
The mooring system has a weight of 185 kg, a double releaser system, 1100 m rope, the second

(upper) releaser, three fishing gears to get the giant squid (Figures 2 and 3).

Quantitative fish finder (echo sounder)
We used a quantitative fish finder (QFD) of Simrad ER60, which was equipped on the
RV-Natsushima. It has two channels of sound waves, 38 kHz and 120 kHz.

Research results

The mooring system, fishing gears and the trigger camera.

The mooring system was successfully deployed at the position of 26-27.400N, 142-30.282E,
depth of 1880m, at17:00 on June 28" . It was left for 2 days and recovered at 17:00 on June 30™ (Figure
4). Three fishing gears were attached to the upper part of the mooring system (Figure 5). In the morning

of the 2™ day (June 30™), neither squid nor fish was caught by any of the fishing gears (Figure 6).

Hyper dolphin divings.
Dive # 1396. At 8:30 on July 29, the dive of HPD started and went to take a look of the mooring system.
Howver, nothing was captured by the fishing gears (Figure 6). We took a close look of the trigger system



of the trigger camera and found out that the trigger was not released yet (Figure 7). After observing the
mooring system, the HPD kept the depth (700 m) and went away from the mooring system (HPD should
be more than 1 nautical mile away from the mooring system). It dived to the bottom and observed
organisms on the sea-floor (Figure 9). The dive log is shown in table 1.

The sea-floor seemed to be made of lava like rocks, which were covered with thin layer of whitish marine

snow like materials. Some organisms observed on the sea floor are shown in Figure 10.

Dive #1397. At 8:00 on July 30", the HPD dive was started to go and see the mooring system.
Unfortunately, nothing was trapped by the fishing gears on the mooring system. Then we tried to release
the trigger of the camera (Figure 8). We used one arm of the HPD to grab the pseudo-bait, which is
connected to the camera, and pulled it (Figure 8B). One of two lights of the camera was turned on (Figure
8C), but the other light did not. The HPD left the mooring system with the light kept on.

After the camera was recovered, we checked the movie recorded by the camera. Unfortunately, nothing
except some plankters and a tiny jelly fish was recorded. We thought the camera recorded HPD. But it
was out of the photograph frame and was not recorded.

The dive log of HPD dive #1397 is shown in Table 2.

After checking the mooring system, the HPD moved 1 nautical mile away from this system, and started

the survey of marine organisms and environments near on the sea-floor in this area (Figure 11). We found

many sponges, cnidarians, echinoderms and some fish (Figure 12) on the sea floor of this area.

Echo sounder (Quantitative Fish Finder) signals of a large animal moving in the deep.
Before getting the photographic images of squid or equivalent animals, we used the quantitative
fish finder (QFF: echo-sounder) to catch the HPD (Figure 13). The upward moving HPD was detected at
the bottom (over 1600 m depth) until it moved up to shallower depth of 900 m where it dissapeared from
the detection range of the QFD (Figure 13). The mooring system was also detected and some of their
componetns (the upper buoys, lower buoys and the trigger camera with the pseudo-bait) clearly
recognized (Figure 14). The signals of transponder of the RV Natsushima were also detected and clearly
distinguished from background noises (Figure 15). The HPD generated enormous noises, which was
clearly detected when it entered the water (Figure 16). These data indicate that when we try to get signals
from deep-sea animals, we should avoid to use HPD at the same time. We then tried to catch signals of
animals in the area with the eco-sounder (Figure 17). The signals were obtained and thought to indicate
some single freely swimming animals in the deep. If we postulate them as signals from a squid, the size of
the animal was calculated from the signal intensities based on the reported parameters (Benoit-Bird et al.

2008). They were estimated to be about 5 m long, which is roughly equivalent to that of the giant squid.



XCTD data

XCTD analysis was undertaked off Ogasawara and the data are shown in Figures 18-25.

Detailed Sea-floor map made by SeaBat system
Before the NT12-16 cruise, we did not have a detailed sea-floor map of the study area (Figure 26). So that,
we surveyed the A area by using the SeaBat and obtained the detailed sea-floor map (Figure 27).

Future study plans

In NT12-16 cruise, we failed to get images or samples of live giant squid, Architeuthis dux. However, we
realized that the echo-sounder, Quantitative Fish Finder, was a powerful tool to find large animals in the
deep (even deeper than 1000 m). In the next time, if you get a chance to work on the giant squid, we
survey the animal in the deep-sea with the echo-sounder before deploy any type of fishing gears such as
the mooring system. The mooring system may be a good method to fish the squid but we need more

fishing gears and have to find better place to eploy it.
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Table 1. Dive log of the HPD Dive #1396.

Dive Log of . .
HPD Dive £1396 Area Name: Off Hahajima, Ogasawara 2012/6/29th
Time (JST) ]z‘:‘g' ;:) (}II:ZE 1;‘;; i?; Description Remarks
12627321N; 142302171
08:40 0 0 2633 13.3 313 Hik
08:54 0 0 260 88 564 bt ek
08:57 60 0 318 33 34
09:02 100 0 40.6 13 401 A10N:142.30.286
09:07 200 0 86 91 171
09-12 306 0 146 1022 1158 manupilator positional change
09:17 450 0 140 145 102 26.27.344;142.30.188
0820 504 0 137 1703 849
0024 391 0 131 2137 341 jellyfish?
09:25 616 0 132 2418 3. Jelly?
00:28 700 ] ] 256.6 112 white plankton
09-31 700 0 3 2133 19 jellyfish, salpas, shrimp
09:33 700 0 0 2052 266 salps?
09:36 700 ] 20 1322 22 jellvfish
09:38 700 0 20 1333 23 shrimps
09:48 700 ] 51 68 51 approaching to jizging tags
0951 700 0 30 63 31 ctenophore CCD cameta
09:54 716 0 36 62 40 fish, eel
00-56 2 o 40 63 60 ctenophoreCCD
10:00 740 0 40 40 il line found
1002 737 3 42 35 salps
10:04 123 0 40 41 4 buoys, stream check
1011 736 37 3 33 salps/ jelly?
10:14 748 0 i1 40 6 top tags, squid food
10:17 730 ] 74 28 il light flashing
1021 738 0 73 32 34 2nd light. 2nd jigging
1036 78 0 7 39 i 3rdlight, camera
1029 87 0 136 27 48 camera appraoching
10:42 3 0 230 it 1 long jellyfish
10:52 9 o 350 25 151 moving lkm at the same hizht
10-54 676 332 3 172 detail observation: ctenophore
11-17 674 0 2 136 a7 red shrimps
11:33 633 ] 338 403 226 jellvfish
11:37 660 0 340 443 272 ctenophore CCD camera
12:10 663 730 -590 triple jelyfish
12:14 666 730 610 Start to descent for bottom
1222 826 800 536 Aprive at Edvent mark No. 4
12:31 114 ] 360 798 -646 intermediate size squid?
123 1400 ] 337 801 -662 depth
12:49 1745 61 338 809 643 approaching to the bottom
12:52 1809 1 1 789 546 bottom, sand, rock
12:55 1810 0 3 792 648 wooad?
1301 1811 13 351 864 529 sponges
13:12 1820 1 330 o34 -642 sea urchin
1322 1822 0.7 331 951 641 sea pen?
1329 1824 3 357 1028 4571 sponge. Shrimp
G5as 1815 s 1 1061 “eie cora.l—‘nuepm_fpspmmua:mspan_e
13:54 1814 1 80 1038 621 coral?
13:56 1817 13 81 1057 -384 sokodara eyeless?
14-01 1824 08 80 1073 =331 sponge strange shape in box
14:19 1825 0 62 1054 =541 purple jelly fish observation
14:32 1824 ] 7 1057 -472 starfish
14:40 1813 13 IE} 1038 -343 fish
14:43 1813 3 70 107 =313 eel, observation
14:50 1817 0 71 1077 -327 sed anemone
1455 1816 0 72 1003 -200 sea pen’?
15:00 1810 0.5 70 1063 -262 Sea aremone, res shrimp
15:04 1806 0.3 67 1079 -107 statfish with spongze, sampling
- < < sponge, starfish, sea pens, itoashi shrimps
1516 1805 03 68 1084 235 [fmg&a} seam}ﬁj? P
1522 1800 12 68 1084 -233 sponge pink bristle star
1523 1708 0.3 69 1068 -223 red fish, sampling
15:39 1781 1 ) 1103 -142 coral pink, sea anemone
15:42 1777 13 70 1113 -120 stalked beautifl coral sea anemone
1549 1752 1 80 1117 -46 sponge, kairoudouketsu,
16:00 731 0.8 60 1143 62 sea cucumber. observation sampling
16:12 1732 0 24 1078 3 finish fo survay




Table 2. Dive log of HPD #1397 dive

Dive Log of Area Name: Off Hahajima, Ogasawara 2012/6/30th
. Dep. Alt Head Pos. Pos .
Time (JST) (m) (m) (Deg) Xm +m Description Remarks

2627 430N, 142.30.284E

07:47 0 0 170 0 0 surface of water

08:00 0 0 0 0 0 start to survay

08:24 523 ] 332 -136 17 reflective flash for planktons?

0823 122 0 4 -82 3% reflective flash for planktons?

08:20 720 0 13 -60 43 fish

08:33 720 0 33 3 44 stranze salps?, big image

08:34 720 0 63 4 49 line buoy

083 127 0 78 10 33 fluorescent ctenophore

08:42 139 0 18 13 33 first squid food.

08:43 173 0 10 8 64 jelly fish ced

08:43 783 0 78 10 62 Ind jigging, camera, with big jellyfish

08:57 172 0 92 8 63 3rd jizging

09-00 134 0 30 9 63 again squid food,

0909 788 0 38 2 70 ing capture

09:13 780 0 180 9 37 big ctenophore with hyper photo

09:25 728 0 4 5 30 big jelyfish, buoy

10:04 690 0 13 1920 44 moving to research point

10:11 687 0 33 1018 46 moving to deep: 26,27 97IN: 142.30.279

10221 147 0 44 1031 37 fish

10:43 1055 0 3 1031 73 fish

11:02 1744 33 60 979 83 reach the botom, long sea pen?

11:14 739 0.7 64 079 o0 fish. sokodara? eso?

11:17 1730 1 61 000 123 spongze beds, stripe rocks

11:22 1723 ] 62 1036 155 red ankou, again, sampling loss

113 1710 1 61 1072 213 mushroom sponge

11:41 1706 0 60 1093 234 more sand bottom

11:48 1702 0.7 71 1137 286 sea pen, rock cliff, brittle star,

11:37 1700 0 74 1134 308 sea urchin

12:00 1698 sponge, asteroid

12:03 1698 echinoderms

12:08 1697 Zorgomnian

12:12 1698 sponge and Nematocarcinus sheimp

12:20 1698 1170 350 two sponge sampling

12:23 1697 1180 330 tripod fish observing, sandy bottom

12:33 1397 o1 fish, sampling, long fish

12:43 1695 0 59 1180 412 sea pen. sponge, sea pen, shrimp sampling

12:54 1693 0/7 70 1196 444 sponge sampling, shrimp,

1311 1664 0.7 30 1213 503 sponge

13:34 1693 0.7 157 1302 423 fish (eel) observation, sampling

343 1064 0.7 162 1273 443 leave bottom

14:03 1521 ] 3 1170 520 1500m survay

14:10 1501 122 178 1157 331 jellyfish, salps,

14:20 1408 0 186 1110 313 jelly ball

14:23 1408 0 174 1100 300 finish to survey
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Figure 1. Map of the studied area. In the A-area, we deployed the mooring system and made observations

of the sea-floor.

HPD should not enter
this sphere

Figure 2. Schematic drawing of the mooring system for the giant squid.
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Figure 3. Detailed drawing of the mooring system. Left: the upper part of the morring system. The upper
releaser is connected to the lower part of the mooring sytem (Right). Rigt: Lower part of the mooring

system having a double releaser and a set of lower buoy.
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Figure 4. The mooring system floating on the sea surface when it was recovered. Two floating

systems (upper float and lower float) are seen.

Pseudobait

Covered .
with dead LTk

z ’ -
= %

Figure 5. Three fishing gears and the trigger camera pictured on their recoveries.

2

The uppermost fishing gear had a pseudobait with hooks covered with a dead red squid (A). The
second one has a pseudobait with hooks (B), and the lower fishing gear had a trigger camera and a

pseudobait with hooks(C).



Figure 6. In situ photopictures of the three fishing gears and the trigger camera (June 29", the dive #
1396). A, Top-fishing gears with the pseudobait covered with dead red squid (B). C, the middle (2"
fishing gear with a pseudobait (D). E, The 3™ fishing gear equipped with the trigger camera and a
pseudobait (F).

Rubber band

N

— — - -
Figure 7. Magnified in situ photopicture of the trigger of the trigger camera. The pull trigger was securely

anchored with rubber bands and was yet to be released.



Figure 8. Triggered the trigger camera (June 30", Dive #1397). A, Before pulling the trigger. B, Grabbing
the pseudobait to trigger the camera. Note the lights were off. C. After pulling the trigger, the light was on.
D. The light was kept on and the pseudobait was hanging (arrow) still.
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Figure 9. Dive map of the HPD dive # 1396.
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Hyalonema sp.

Crossota sp. Nettastomatidae sp.

Figure 10. Some organisms found during the HPD dive #1396. They were temporarily identified
consulting with a text book (Deep-sea life-biological observations using research submaersibles. Eds.

Fujikura, Okutani and Maruyama. 2008).



142°30 10'E 142°30 20'E 142730 30'E 142°30 40'E 142°30 50'E 142°30.60°E 142°30.70'E

< 4 L
= ] d
£ ] E
Q 1 F
= E F
N q \ F
1] | E
26;38 20'N [
i E E
3 ] F
N 1 P E
=} ! . N £
4 5 E
LN \ AR '
™ ] - F
= ] t t
P ] 3 F
5 E B s
[N ] £
2 1 \ E
2608 10N F
1 2 E
] \ : E
UL
] % > e %"l L E
26:28.00N e y \ C
] 3% g
A AW :
] \ \ \ ® F
26'27 90N 3 A0 B { ( g
] ) - F
] )4 \\ E
1 \ % \ 3
2627.80N - \\ "R, "] g > \ \ \ £
] 2 F
: \ \:;a % E
1 & \ F
] 0, E
26°27.70N - \ \ \ A\ L
] \ R \ 5 i
1 [ b @, 2’3;?;‘0 % 8 r
1 % B 8 E-EN E
To. — tN R
] ) \] LTRRY E
] R :
26°27.60N \ \ \ F
1 ¢ 3
] 7 D=788m E
26°27.50N 1 09:00 D=T64m 2 F
] 09:02 D=753m F
] 09:12 E
] 09:25 E
] 2. 11:09 E
o] E F
m
. g
267.40N 1. 12:50 D=16950 2 H
8 ] (26-28. 064N, 142-30 E
i ] 5. 13:00 D=1693m # [
N 9 E
= E . 063N 142-30. 517E) £
§ ] 6. 13:45 BEEE D-16%4m F
z ] (26-28. 111N 142-30. 515E) F
A LA A M \ |
S =g = 2 o z =z 3= 1]
s B8 23 £ 2 3 3 o o
s Nt ¢ g 3 g | ‘ ‘ 2
g e <9 ¥4 : 4 & 3 < iy 8
m 3 & % n =]
I
E

Figure 11. Dive record of HPD dive # 1397 on the sea floor map.The box 1 indicates the place of the

mooring system.
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Echo sounder (Quantitative fish detector) signal
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Figure 17. Signals (arrows) obtained with the quantitative fish detector (Echo-sounder). They were
possibly from a large animal swimming in the deep-sea. Insert is the enlarged images of the part of this

figure.
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Figure 20. XCTD data taken at 26-27.1152N, 142-24.9579E.
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Figure 23. XCTD data taken at 26-34.9867N, 142-24.9704E.
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Figure 24. XCTD data taken at 26-34.9784N, 142-30.0193E.
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Figure 25. XCTD data taken at 26-34.9977N, 142-35.0607E.
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Figure 26. Detailed sea-floor map we had before NT12-16 cruise. The study area (A-region: blue region)
is the are we surveyed in NT12-16 by SeaBat.
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Figure 27. Detailed sea-floor map of the A region obtained in NT12-16 by the SeaBat.

4. Notice on Using

Notice on using: Insert the following notice to users regarding the data and samples obtained.

This cruise report is a preliminary documentation as of the end of the cruise.

This report may not be corrected even if changes on contents (i.e. taxonomic classifications) may
be found after its publication. This report may also be changed without notice. Data on this cruise
report may be raw or unprocessed. If you are going to use or refer to the data written on this
report, please ask the Chief Scientist for latest information.

Users of data or results on this cruise report are requested to submit their results to the Data

Management Group of JAMSTEC.
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