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1. Cruise Information

o Cruise ID: NT14-05

e Name of vessel: R/V Natsushima

e Title of the cruise: Biological Research in Off Hatsushima and Earthquake Research in Off Bousou
e Title of proposal:

1) Transmission and distribution analysis of intracellular bacterial symbiont from Calyptogena clams
2) Development for the latest ocean bottom seismic and tilt measurements

e Cruise period: April 2, 2014 ~ April 8, 2014

e Ports of call: from Sumitomo Juko (April 2, 2014) to Sumitomo Juko (April 8, 2014)

e Research area: Off Hatsushima, Sagami Bay and Off Boso

e Research Map
NT14-05 Nav Track
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Cruise track of R/V Natsushima (NT14-05)
2. Researchers
o Chief scientist:
Tetsuro Ikuta
Department of Marine Biodiversity Research

Japan Agency for Marine-Earth Science and Technology (JAMSTEC)

e Representative of the science party:

Proposal 1:



Tetsuro Ikuta
Department of Marine Biodiversity Research
Japan Agency for Marine-Earth Science and Technology (JAMSTEC)
Proposal 2:
Hajime Shiobara
Ocean Hemisphere Research Center, Earthquake Research Institute
University of Tokyo
e Onboard scientists
Proposal 1:
Takao Yoshida
Department of Marine Biodiversity Research

Japan Agency for Marine-Earth Science and Technology (JAMSTEC)

Yoshihiro Takagi
Department of Subsurface Geobiological Analysis and Research

Japan Agency for Marine-Earth Science and Technology (JAMSTEC)

Takashi Toyofuku
Department of Marine Biodiversity Research

Japan Agency for Marine-Earth Science and Technology (JAMSTEC)

Yukiko Nagai
Department of Marine Biodiversity Research

Japan Agency for Marine-Earth Science and Technology (JAMSTEC)

Yui Aoki
Department of Marine Biodiversity Research

Japan Agency for Marine-Earth Science and Technology (JAMSTEC)

Genki Ozawa
Department of Marine Biodiversity Research

Japan Agency for Marine-Earth Science and Technology (JAMSTEC)

Kanae Igawa
Department of Marine Biodiversity Research

Japan Agency for Marine-Earth Science and Technology (JAMSTEC)



Kaoru Kaihotsu
Department of Marine Biodiversity Research

Japan Agency for Marine-Earth Science and Technology (JAMSTEC)

Akihiro Tame
Marine Works Japan Ltd.

Makoto Sugimura

Enoshima PFI Ltd.

Saki Tominaga
Enoshima PFI Ltd.
Proposal 2:
Hajime Shiobara
Ocean Hemisphere Research Center, Earthquake Research Institute

University of Tokyo

Aki Ito

Department of Deep Earth Structure and Dynamics Research
Japan Agency of Marine-Earth Science and Technology (JAMSTEC)




3. Observation

e Overview of the cruise

In this cruise, two proposals participated. To investigate these objectives, we planned to two dive days at
Sagami Bay and one dive and one operation day at Off Bouso (seven days in total). During the cruise,
several biological samples, such as Calyptogena clams, Bathymodiolus mussels, tubeworms, etc., and
segiment by H-type cores were collected. Detailed analyses of these samples will be performed after the
cruise. We also retrieved ocean bottom seismometers for the latest broadband seismic and tilt

measurements and for areas of the ultra deep sea.
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e Dive report

1) Summary of the HPD Dive #1641

Date: April. 04, 2014

Site: Off Hatsushima, Sagami Bay

Landing: 35°00.924°N, 139°13.432’E, 955 m (10:42)
Leaving: 35°00.948°N, 139°13.310’E, 860 m (17:13)

Purpose:
Collection of Calyptogena clams, Bathymodiolus mussels, tubeworms, and sediments
Induction of spawning of Calyptogena clams

Sampling of seawater

Payload Equipment:

Incubation box x1

Egg incubation sampler x1

Suction sampler (multiple canister & single canister)
Sample box x1

H-type core x2

Scoop sampler x1

CCD camera

Animal trap

Niskin water sampler

Kumade sampler

Dive Summary

iSampling of Calyptogena clams and Bathymodiolus mussels with the suction samplers. Setting of the
animal trap. Sampling of sediments with the H-type corers. Incubation of Calyptogena colonies with the
incubation box, and collection of their eggs into the egg incubation sampler. Sampling of Calyptogena
clams with the Kumade sampler. Sampling of seawater with the niskin samplers.

The site location: 35°00.948°N, 139°13.310°E, 860m
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2) Summary of the HPD Dive #1642
Date: April 05, 2014
Site: Eastern Off Bousou Peninsula

Target: 34°59.79°N, 140°50.02°E, 1364m

Purpose:
Recovery of the BBOBST-NX for long-term tilt measurement

Payload Equipment:

Remote commander for the SI2 acoustic transponder

Dive Summary

All events were at the target position of the BBOBST-NX was deployed in 2013.
Time is in JST.

1 Stopped the recording of the BBOBST-NX during approaching by the remote commander (11:46).

1 Found the BBOBST-NX (12:36), and landed for the operation (12:40).

1 Extracted the sensor unit from the sediment (12:50).

1 Started to connect the recovery rope (12:59).

1 Finished the connection and left the sea floor (13:29).
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3) Summary of the HPD Dive #1643

Date: April. 06, 2014

Site: Off Hatsushima, Sagami Bay

Landing: 35°00.931°N, 139°13.445’E, 955 m (08:07)
Leaving: 35°00.924°N, 139°13.426’E, 949 m (10:10)

Purpose:
Collection of Calyptogena clams, Bathymodiolus mussels and tubeworms.

Sampling of seawater

Payload Equipment:

in situ sample treatment system x1

Suction sampler (multiple canister & single canister)
Sample box x1

H-type core x2

Scoop sampler x1

CCD camera

Niskin water sampler

Kumade sampler

Dive Summary

1 Sampling of seawater with the niskin sampler. Sampling of Calyptogena clams and Bathymodiolus
mussels with the suction samplers. Sampling of tubeworms into the sample box. Sampling of
Calyptogena clams and Bathymodiolus mussels with the in situ sample treatment system.

The site location: 35°00.928°N, 139°13.433’E, 957m

1 Sampling of Calyptogena clams Bathymodiolus mussels with suction sampler. Sampling of seawater
with the niskin sampler.

The site location: 35°00.924°N, 139°13.426’°E, 949m

12



2 7 )V Box

5RiE %
AT
5

3% Box H3{

H

\
B AR
H¥y * | F
|~

A7=TH>

[
[

Payload of HPD#1643

13



1. 08:07 Wik D S4om 4+
(35-00. S3IN 139-13, MSE) -4
2. 08:16 D 95T =A% K (1K) 2
(35-00. m 139-13. 4336) -
=
28,38 % r= z;: tun -
AR EBOX =
ABXy Ay Lt“l -
5By =28 A MIEE "
AR IO
RN
WAEART
Fa—FO—LRA
3. 10:06 b 94m MICR 1= 27 I SR
(35-00. 924N 139-13. 426E)
10:06 =A% ARK (K-1E)
10:10 MEE D= Si5m
3
! |
I T }
35" 00. 800N
NAR—=FLT7 43000
#1643 DIVE
20148 04H06H
FH 4 P A1 B
L 1.1 5 00
| I | L | 1 —+ B L D-GPS(Skyfix-XP Trimble SPS751)
[ 150m BIMF. WGS-84 DATUM (HE3 IR
B ORE. BEO1AROR. 0IREFLET, F B 1488, 3m/s (D=1000m)
13913.10E 1391315 13971320 1391325 1391330 139°1335E 1391340 1391345 139°13.50E 1391355 139713.60°E 13913 65E 139"13.70°E
35°0110N 5 i o ¥
1 5 1/3000
: i .
1 35-MB1 L 98107 i b= ::-m ! —
1 H2pt B B0 -355m | (35-00.93IN 139-13. 4451
35°01.05N - — =t A 2 08:18 D= 0FTm =A% LERA (R 1AR) —
\ (35-00. 9288 l.’l@-l.’l 4338)
i o, ey - 0827 4
1 Yuhdbn Yh4anz- 08:32
1 D=805m 084
1 08151
1 .ﬂ‘ w10 s
y 1 Vo
801000 prrTeS A w0 ﬁmi-!mxn Ly
] D=796n & e’ 00:30 AR
i r D=905n :32/ WAGEARET
] . 1 w37 F o T — AR
1 HER 3. 10705 D= 9a0m BAE 4 =2 8BRS
] D=950m (35-00. 924N 13013, 426E)
‘0095 f; Zak oA (1R b
350095 N L] ] wmwr&lhwm
| v ! ! g
; i 3 2 &
1 =
] £ / / /
35°00.90N - —
sumen’ pera-osy
4 HYPER-DOLPHIN
35700.35°N ‘ TOOVRIR IR
] 271
| ?ﬁf‘!‘ﬁ? £ SAGAML-WAN
1 |HATSUIS HIMA-CK |
] -852m
35°0080N /
¥ 1 [CHAKUTE!
35°00.75N ] i
FU_IVDU
] batun
35°00.70N ~ i e
1391390E 1393AFE 130M1320F 1391325F 1301330 13901335E 130M340E 1301345 1301350F  10M3SFE 201360F BOIIESE 139M1370F

XY ORIGIN 35-00.900N 139-13.400E

Dive track and event list of HPD#1643

14

CENTER 35-00.900N 139-13.400E




4) Summary of the HPD Dive #1644

Date: April. 06, 2014

Site: Off Hatsushima, Sagami Bay

Landing: 35°00.954°N, 139°13.384’E, 884 m (12:56)
Leaving: 35°00.966°N’ 139°13.329’E, 860 m (15:07)

Purpose:
Collection of Calyptogena clams, Bathymodiolus mussels, tubeworms, and sediments.

Sampling of seawater

Payload Equipment:

Suction sampler (multiple canister & single canister)
Sample box x1

H-type core x2

Scoop sampler x1

CCD camera

Niskin water sampler

Kumade sampler

Dive Summary
1 Retrieved the animal trap. Retrieved the egg incubation sampler. Sampling of Calyptogena clams and
Bathymodiolus mussels with the suction samplers. Sampling of sediments with the H-type corers.
Sampling of Calyptogena clams and tubeworms into the sample box. Sampling of seawater with the
niskin sampler.

The site location: 35°00.966°N, 139°13.329°E, 860m

1 Sampling of seawater with the niskin sampler.

The site location: 35°00.940°N, 139°13.416’E, 500m
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e Preliminary research reports

1) Transfer analysis of intracellular bacterial symbiont from Calyptogena clams to next generation
Tetsuro Ikutal, Takao Yoshidal, Yoshihiro Takakil, Tadashi Maruyamal, Shigeru Shimamural, Genki
Ozawal, Kazue Ohishil, Yuki Hongol, Kanae Igawal, Kaoru Kaihotsul, Yui Aokil, Ryusaku Deguchiz,
Akihiro Tame®, Saki Tominaga®, Makoto Sugimura*

! Japan Agency for Marine-Earth Science and Technology (JAMSTEC)

? Miyagi university of Education

3 Marine Works Japan, Ltd.

* Shin-Enoshima Aquarium

Objective and achievement in this cruise

Vesicomyid clams, including Calyptogena spp., form dense communities on the deep sea floor
near hydrothermal vents and seeps. These clams have vestigial digestive tracts and are nutritionally
dependent on chemoautotrophic sulfur-oxidizing symbiotic bacteria, which are harbored within their gill
epithelial cells. Calyptogena symbionts are vertically transmitted via eggs, and are transferred to the gill
epithelial cells during development. However, detailed mechanisms of vertically transmission of
symbonts and development of Calyptogena eggs are still unknown. In this cruise, we planned to collect
the Calyptogena clam’s eggs and clams at Off Hatsushima, Sagami Bay. During the cruise, Calyptogena
clams, eggs, and other Bathymodiolus bivalves were collected at several colonies. Additionally, on the
ship, we chemically induced spawning of Calyptogena eggs and tried to culture them. After dive, eggs
were fixed or incubated at 4°C for developing, and the clams and bivalves were immediately dissected,
and blood, serum, and other tissues were frozen in liquid nitrogen and stored at -80°C until used. Other

samples were also stored at -80°C. Detailed analyses of these samples will be performed after the cruise.

Future studies

* Analysis of early developmental pattern of Calyptogena clam

* Analysis of symbiont localization in Calyptogena eggs and embryos

* Analysis of expression pattern of symbiont genes in Calyptogena eggs and embryos

* Analysis of gene expression patterns of the host Calyptogena clam

2) Long-term rearing of the seep animals

Makoto Sugimural, Saki Tominagal, Yukiko Nagaiz, Takashi Toyofukuz, Kazue Oishiz, Tadashi
Maruyama®, Takao Yoshida® and Tetsuro Ikuta’

! Shin-Enoshima Aquarium

? Japan Agency for Marine-Earth Science and Technology (JAMSTEC)
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Objective and achievement in this cruise

Long-term rearing of deep-sea animals at New Enoshima Aquarium aims to establish a stable
rearing system. So far, we have successfully reared Calyptogena spp. for 153 days. However, for
establishing a stable rearing system, a lot of problems remain to be solved and more detailed information
to evaluate the water tank environment of the long-term rearing system is required. During this cruise,
Calyptogena clams and the other biological samples are collected, and brought back to New Enoshima
Aquarium. After the cruise, they will be reared in the long-term rearing system. The clams will be
dissected and fixed at regular intervals, and used for various investigations for evaluation of the rearing

system. Also, some biological samples sorted on board were photographed alive, and fixed.

Outreach activity
We will post a "logbook" in our WEB page to report the process of the cruise, and to enable a

lot of people to enjoy and learn about the research and research activities by watching it.

Future studies
* Improvement of the long-term rearing system
* Behavioral observation study of deep-sea animals

* Public relations activities on the research

3) Laboratory observations of Calyptrogena spp.

Yukiko Nagail, Masaaki Konishiz, Makoto Sugimura3 , Takami Nobuhara4, Tetsuro Ikutal, Takao Yoshidal,
Sachiko Kawata' and Takashi Toyofuku',

! Japan agency for Marine-Earth Science and Technology (JAMSTEC)
? Kitami Institute of Technlogy
? Shin-Enoshima Aquarium

* Shizuoka University

It is good opportunity to investigate detailed behavior of deep-sea symbiotic bivalve
Calyptogena spp in laboratory when we have freshly collected low damaged living individuals by
ROV/HOV. Even the knowledge accumulation has been enhanced by recent efforts, still many ecological
information are necessary to realize longer laboratory culture and well-designed experiments. For the
purposes, we confirm recolonization activity, respiration rates and Male/Female rate during NT14-05
cruise and afterwards.

The animal behaviors of recolonization have been recorded visually by time lapse imaging of
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GoPro HERO3 camera. Glass beakers are used as observation vessel. The specimen put on the artificial
sediment. The black smelly deep-sea sediment taken from original Capyprogena colony was put on
bottom of the beaker. Artificial glass beads (~3mm) are put on black sediment to see the motion of foot
activity. In some case, the crashed and whole silica-gel beads (~5mm) are also put on the glass beads.
These silica-gel have excellent transparency than glass beads. The character is suitable for the purpose.
The whole vessel with sediment and animal are dunk into 60-litter water bath with other captured animals
to keep nice oxygen concentration. The camera system observations were carried out from side of water
bath. The fluorescent light was lit during observation. The observation will be continued on-land
laboratory. The individuals will be put into our chemostat water bath system for hydrogen sulfide to
expect the expanding of Calyptogenas’ survival time.

The respiration rate are monitored on-board and on-land laboratory. We examine the amount of
consumed oxygen in a well-closed bottle with specimen for ~2 hours. Oxygen concentrations were
measured by PreSens optode system FiBox 3. The water temperature was kept at ~0 °C during
measurement by ice.

The cultivated seawater of respiration rate monitoring is kept for Male/Female test. We expect
Calyptogena’ s steroids would be leaked into ambient sweater. We will be able to decide the sex of the
specimen by leaked steroid if the sexual hormone is included in seawater. It might be great advantage to

design the experiment because the sex could not identified by outer morphology on this species.

4) Foraminifera (fossilizing benthic meiofauna) in cold seeps

Takashi Toyofuku', Yukiko Nagai' and Christophe Fontanier’

! Japan agency for Marine-Earth Science and Technology (JAMSTEC)

2 Laboratoire Environnements Sédimentaires, IFREMER, Centre de Brest, Technopéle de Brest-Iroise, BP
70, F-29280 Plouzané, FRANCE

Cold-seep activity is important to understand symbiosis in the seep animals and establish the
stable rearing system. Live (Rose-Bengal stained) and dead benthic Foraminifera (Eukaryota, Rhizaria)
from recent deep-sea cold seeps have been investigated in numerous cold-seep areas. An exhaustive
synthesis of the major ecological and biogeochemical observations concerning recent foraminiferal
assemblages is proposed by some previous studies (e.g. Akimoto et al., 1994; Sen Gupta and Aharon,
1994; Kitazato, 1996; Sen Gupta et al., 1997; Rathburn et al, 2000) To summarize, it seems that
foraminiferal faunas are able to thrive in cold-seep areas and can tolerate adverse geochemical conditions
prevailing there (sulfidic conditions, methane seepages). Both metabolic and habitat adaptations were
proposed to explain foraminiferal distribution in cold seepage sediment.

In this project, we would like to study benthic foraminifera collected in a cold-seep area of off
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Hatsushima. Live (Rose-Bengal stained) and dead faunas are considered. The main objective of our
investigation is to precise whether Foraminifera can be used as reliable and relevant proxies of cold-seep
activity. We work at the community level and, also, we study the shell geochemistry of both living and
dead foraminifera with the environmental properties.

Surface undisturbed core samples are planned to use for foraminiferal faunal assemblage
research. Syringe subcores are inserted into each core. Each subcore will be sliced every 0.5 cm intervals
from core top to 3 cm and every 1 cm intervals for 3 to 5 cm. Sliced sediments are fixed by 50% seawater
Et-OH 0.5% rose Bengal solution. Just before sorting, we plan to wash fractions with 63 and 150 um
opening mesh. Then, every stained individual will be sorted at species level under binocular

stereo-microscope.

5) Screening for bacteria expressing p-glucosidase from seawater and sediments

Ryo Iizukal, Kazuki Nakamural, Takao Yoshidaz, Yuji Hatadaz, Yoshihiro Takakiz, Takashi Funatsu'
! Graduate School of Pharmaceutical Sciences, The University of Tokyo

? Japan Agency for Marine-Earth Science and Technology (JAMSTEC)

Objective and achievement in this cruise

Enzymes are now widely used in a wide range of industrial processes. Most of the enzymes are
of bacterial origin. Therefore, screening for novel bacterial enzymes of industrial importance is a key step
in the development of industrial processes. Furthermore, detecting bacterial catalytic activities at the
habitat is useful to understand the symbiosis. To activate these processes, we have developed a screening
method for bacteria expressing enzymes with a desired catalytic activity based on single-cell analysis. In
this cruise, we planned screening for bacteria expressing -glucosidase in seawater and sediments at Off
Hatsushima, Sagami Bay. During the cruise, seawater and sediments were collected at several spots.

Collected samples were also stored at -4°C. Screening will be performed after the cruise.

Future studies
Bacteria expressing -glucosidase will be detected, and isolated at the single-cell level. Single
isolated cells will be subjected to Phi29 polymerase-mediated whole genome amplification (WGA). Then,

it will be attempted to clone the genes encoding B-glucosidase from WGA products.

6) Development for the latest ocean bottom seismic and tilt measurements.
Hajime Shiobaral, Aki Itoz, Hiroko Sugiokaz, Takehi Issel, Masanao Shinohara'
' Earthquake Research Institute (ERI), University of Tokyo

? Japan Agency for Marine-Earth Science and Technology (JAMSTEC)
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Objective and achievement in this cruise

Generally, we have been trying to widen observation ranges in multi dimensions, such as term
of observation, period, area (depth) and strength of signal, in ERI. In this research cruise, we started
long-term observation of the next generation broadband ocean bottom seismometer with tilt-meter
function (BBOBST-NX) and of the new design ultra deep ocean bottom seismometer (NUDOBS) too.
Our final aim is to realize the spatially dense tilt observation on the sea floor and the reliable instrument
in the ultra deep water area. The research area is shown in Fig. 3-1. The position of the BBOBST-NX
(P1a) was chosen at the center of large displacement by the Boso slow slip event repeatedly occurred. We
performed the continuous observation of about one year long by deploying the BBOBST-NX and the
ocean bottom Doppler current profiler (OBDC) to get the environmental condition during the NT13-07
cruise in April 2013 (Fig. 3-2). As for the NUDOBS, it is still a prototype, but deployed in the deepest
part (P2, about 9200 m depth) of the triple junction off Boso to check the real performance of it. The
NUDOBS equips omni-directional geophones (15 Hz) and the MEMS accelerometer.

Recovery of the OBDC and the BBOBST-NX was performed on 5th April. In the early
morning, the OBDC was called and released the anchor well. With about the 55m/min. ascending speed,
it was reached the sea surface and recovered. The bottom current data for one year is obtained. The #1642
HPD dive was started soon after the recovery. The BBOBST-NX was easily found mainly by using the
acoustic transponder ranging. There was a wooden peace at the EW component of the sensor unit. The
extraction of the sensor unit from the sediment and the connection of the recovery rope system were
finished within one hour. The data of the BBOBST-NX was expected to be recorded well from the log
data. Additionally, positioning for three units of the ocean bottom seismometer with pressure gauge
(OBSP) at Pla and P1b sites were tried. But, the first OBSP deployed in 2012 at the Pla site never
answered. The second OBSP deployed in 2012 at the P1b site answered, but it was impossible to perform
the ranging due to bad sea condition. We stopped to continue the ranging and left the site.

The recovery of the NUDOBS at the P2 site was tried on 7th April from the early morning. We
started to call but never replied from the NUDOBS. So that, we sent the anchor releasing command and

waited for four hours that seemed enough time to come up to the sea surface, but it never appeared.
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Fig. 3-1. Location map.

Fig. 3-2. The BBOBST-NX and the OBDC at the P1la site in the NT13-07 cruise.

23



4. Notice on Using

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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