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Shipboard Log & Ship Track(NT06-06)

FEAETE

Position/Weather/Wind/Sea

Date Time Comment.1 Comment.2 condition (Noon)
03,Apr,06 13:00 | AFECFT iy 04/03 12:00(JST)
14:00 | AEZEECHTHERE i Yokosuka Shinko
14:00-14:30 | HPD T A & OIS
T@2 7R Blue Sky
14:30-15:15 %p\q@g@g@m@z 7 .
AN SE-2(Light breeze)
35-02.1181N 139-22.0443E
16:54 | XBT &l D=1830m
18:00 | FHifipil &
04,Apr,06 6:30 | MBS 04/04 12:00(JST)
8:07 | HPD 2V H i Fine but Cloudy
8:11 | &K South-4(Moderate breeze)
FJE 35-00.200N
8:25 | HPD#539 iRA LA 139-13.549E D=1195m Sea Slight
11:23 | HGE T
13:13 | HPD 20 1F
13:16 | &K
HJE 35-00.191N
13:33 | HPD#540 &t 44 139-13.557E D=1196m
17:44 | HGE T
17:50 | fHEifEsk EA
05,Apr,06 6:30 | UGS 04/05 12:00(JST)
8:18 | HPD 20 dH S Fine but Cloudy
8:22 | &K South-4(Moderate breeze)
FHJE 35-00.175N
8:37 | HPD#541 IEMiBA LA 139-13.558E D=1195m Sea Slight
12:10 | HGE T
~14:00 | IEMIFFI%
FER D= DI L
EIR3CRERE
06,Apr,06 6:30 | MV 04/06 12:00(JST)
8:16 | HPD D0 & 1F Fine but Cloudy
8:21 | AK ESE-2(Light breeze)
FJE 35-00.190N
8:36 | HPD#541 1B A 139-13.520E D=1187m Sea Slight
10:48 | HUGE T
11:00 | BRZEE T HEFEM
16:00 | BEHE AV




Shipboard Log & Ship
Track(NT06-12)

Position/Weather/Wind/Sea
condition (Noon)

Date Time Comment.1 Comment.2
TFoEHE Fefiy, B
24,Jun,06 | 15:06 W
AR —T «
15:30 v
16:00 T ALV B A
25,Jun,06 | 7:30 A 06/25 12:00(JST)
8:12 HPD 145 35-05N,139-06E
8:17 HPD 7K L)
8:30 WAL BH A NE-3
9:43 A D=1191 breUR|
11:24 Bl JEE D=1174
12:02 %k
12:15 BINTE T
13:27 HPD /145
13:31 HPD # 7k
13:45 WAL BH A
14:34 H K D=1198
15:14 Bl < D=1175
15:58 %k
16:10 BINTE T
BRZEE ~[0)T
26,Jun,06 JAMSTEC #% & | NT06-12 #& T
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3-1. NT06-06 i (4 3 BRAZAEHTHEHEE— 4 /6 JAMSTEC Jf#k)
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WLsRE (RIAE T L3, WEEMEE)

Hyper Dolphin Operation Team

T fuze EE g ROk CERRL T & =%t
E SEA —AEE R A ] =R WE ik S
AFE EHF =EEE L
Natsushima Crew
AR R EpES ZAfE i S L RS /57 B 3
e —HI =S
G ES KB & I =Z=0s HHEE L N Bk CAER
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ARA HOEE EBTE e A “EET

ARH B
HIF #E Fik R T B FiRF &k HiRF
FER] ik, FiRF HA i FiRF BEE W FRTF
K Kk Hik B
I\ = AT PR HERF  IEAC P JLH S B BT
AN TR GAES IS W HK HEE B

Pere KK
il & Fl e & ¥R EHE FETF A ElGER
Wl Fnzz ElEER [T I E)E=
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3-2. NTO6-12 g (6/24 P\EZREMY — 6/26 JAMSTEC THR)

EMFITE I IO L TH D,
A BB ; Toshitaka GAMC Hin. B

FOXRFHEENTIERT R L iR e AR L2 o0 B

il

W55 Ersh ; Takashi YOHOBIKI Wz
VEVERFIC B SRS TVE 15 o ¥ — BB 7 v —7

A BZ 5 Kei OKAMURA Bt
AR = 7 BT gE R v & —

A\
‘—l i
i

FEJHE R4 ; Kozue KURTHARA BRI
ERNTiAE S 5 S Ve s AL s S

FHF ML ; Miho IDC BN E
H A R AL MR 0

e NI [NA X— KL 7 ¢ > J#EMiF— 2 ; ROV HYPER-DOLPHIN Operation Team

#EfiE (Operation Manager) T# Fn7% (Kazuhiro CHIBA)
TR (2" Submersible Staff) fiA 5L (Mitsuhiro UEKI)
AWt (2™ Submersible Staff) 1% ¥ (Tetsuya ISHIZUKA)
A+ (37 Submersible Staff) T2E P& (Katsushi CHIBA)
AWt (3" Submersible Staff) 594 1% (Shigeru KIKUYA)
A+ (37 Submersible Staff) AP ¥ (Teppei KIDO)
=Rt (3' Submersible Staff) P #H K (Yudai SAKAKIBARA)
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MErERAEM [72> L E ) FHHE ; R/V NATSUSHIMA Crew
finfz (Captain)
—S i+ (Chief Officer)
—EsiE L (2™ Officer)
—EENiE L (37 Officer)

PRBE

(Chief Engineer)

—Z2EeBI 1+ (1°' Engineer)
TEREBE+ (2" Engineer)
—EERERE L (3" Engineer)

Bk

(Chief Electronic Operator)

—EFEA+ (2" Electronic Operator)

—EFE A+ (3" Electronic Operator)

AR
AT
AT
AT
AT
AT
i
HEHS R
FERI T
FER T
FERI T
HsR 2
&l
SilEs
SilEs
SilEs
SilEs

(Boat Swain)
(Able
(Able
(Able
(Able
(Able
(Sailor)

(No. 1 Oiler)
(Oiler)

(Oiler)

(Oiler)
(Assistant Oiler)
(Chief Steward)
(Steward)
(Steward)
(Steward)

(Steward)

Seamen)
Seamen)
Seamen)
Seamen)

Seamen)

WHERRE (Training Seaman)
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H)1 182 (Hiroyoshi KIKKAWA)
L sEw] (Koji HUNAE)

INA Gk (Makoto KOTANT)

& MW (Yuji MORI)

ARZH HOEEES (Tokinori NASU)
{FiE Sy (Hidehiro ITO)

Y &S (Yusuke TAKEUCHI)
HH #Fé3 (Yoshiaki SHIRAT)
AERE &R (Takao KUBOTA)
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WErs 515
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Bl K& (Taishi HATAKEYAMA)
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4-1. R/V Natsushima

Ocean research vessel Natsushima was built as a support vessel of submersible Shinkai

2000 in 1980s. R/V Natsushima was recently reconstructed as a support vessel of ROV Hyper
Dolphin.

General information on R/V Natsushima

Length: 67.4 m Bow thruster: 1
Width: 13.0 m Maximum speed: 12 kt
Depth: 6.3m Duration: 8400 mile
Max capacity: 55 persons

Gross Tonnage: 1553 t

Main prop: 2 axis, CPP
Research equipment
(1) PDR for the recording of water depth at right below to make contour map together with
navigation data.

Maximum depth: more than 3000 m

Record Range: 200~800 m (changeable)

Frequency: 12 kHz +/-5%
Output: more than110 dB (0 dB ubar at 1 m)
Directivity: conical beam pattern
Beam width: 15 deg. +/-5 deg. (-3 dB)
Pulse width: 1, 3, 10, 30 msec

(2) XBT equipment: a free-fall probe for the measurement of vertical water temperature profile
Maximum measurable depth :1830 m
Measure range :-2 deg. - +35 deg.

(3) Navigation equipment
Position of the ship is measured by DGPS within about 3 m error. Positions of ROV and

transponder are measured by a SSBL acoustic positioning system.

(4) Laboratory

There are three laboratories at the back part of the second deck. Each room is equipped
with AC100V power supply and LAN. The video images from Hyper Dolphin and TV cameras on

deck are distributed to these laboratories as well as to every cabin.

13



* No.2 Laboratory: equipped with two desktop PCs (windows and Mac), video tape editing
systems for copying from a digital  cam and S-VHS to S-VHS/VHS, Hi8 and DV, a color
copy machine with printer, meeting desks, chairs and a white board. You can copy.

* No.3 Laboratory: two sinks, refrigerators (-80 deg. deep freezer, an incubator, a domestic
refrigerator, an ice maker, and an ice crasher) and a Milli-Q water system (ORGANO,
Milli-QSPTOC). Sea water taps are equipped for experiments in the labotatory.

* Dry Laboratory: There are a work desk and a shelf for baggage. This room can also be used as
a cabin with 4 beds in case that there are many researchers.

In addition, a rock-cutter room is at the work deck:
* Rock-cutter room equipped with a rock cutter, two grinders, and a video player for the

description of rock samples.

4-2. Hyper Dolphin

Hyper Dolphin is 3000 m-class ROV which was built by SSI (International Submarine
Engineering Ltd, Canada) in 1999. The vehicle is made of aluminum alloy, equipped with two
manipulators, a Hi-definition super harp TV camera, and a color CCD TV camera. In addition, it is
equipped with a digital still camera, a black and white TV camera for back side monitoring, an

altitude sensor, a depth sensor (with s temperature sensor), and a sonar for obstacle avoidance sonar.

Principal specification

Length : about 3.0 m Depth capability : Maximum 3000 m
Breadth : about 2.0 m Payload weight : -100 kg ( in the air )
Height : about 2.3 m Speed in the water : 0-3 kt

Weight in the air : about 3800 kg Manipulators : 2 sets

(1) Manipulator capability
Pivot : 7 pivoted
Working load : in the water 68 kg (max outreach)
Length of arm : 1.53 m
Grasping power : 450 kg
Hoisting power : max 250 kg (vertical)
Hand opening width : right 77 mm, left 195 mm
(2) TV camera
Super Harp High-definition TV camera : 1
TV camera tube : 2/3”HD Super Harp tube, RGB3 tube

14



Optics system : F1.8, M type total reflection prism
Lens : F1.8, 5X(5.5 ~ 27.5 mm)
Field angle : 72°
Sensitivity : 2000 Lux @ F5.6(high-quality mode)
2Lux @ F1.8(high-sensitive mode)
Pan: +170° ~-170°
Tilt : +90° ~-90°
Color CCD TV camera : 1
Type : ARIES (made by Insite Tritech, Inc)
Image-taking device : 1/2” Interline Transfer, POWER HAD CCD (X 3)
Horizontal resolution : 750TVL
Lowest-light intensity : SLux @ F1.4
Lens : 5.5mm~77mm, 12X, F1.9~F16
Pan : more than 90°
Tilt : more than 90°
Black-and-white TV camera : 1
Type : EX520 (made by ELIBEX, Inc)
Horizontal resolution : 570TVL
Lowest-light intensity : 0.12Lux
Pan : 180°
Tilt : 180°
(3) Digital still camera
Type : Sea Max (DPC-7000, made by Deep Sea system, Inc)
Imaging sensor : 3.24 megapixel CCD
Lens : widest-angle~28 mm~84 mm (as 35 mm film conversion)
Still image capacity : 2MB/limage
Laser scale : 4 point green laser(3 mW), 10 cm X 10 cm sq
(4) High-definition TV camera capture
HD images can capture by mouse clic.
dpi : 2 megapixel
Left clic : 1image(single shoot)
Light clic : 8 images(serial shoot)
(5) Obstacle avoidance sonars
Type : SIMRAD MS1000
Range : 10, 20, 25, 50, 100, 200 m change

15



Detective distance : max 100 m
Transmission frequency : 330 kHz*1 kHz
(6) Altitude sonar
Type : SIMRAD MS1007
Frequency : 200 kHz
Measure range : -200 m
Accuracy : -2 m
(7) Depth sensor (with temperature sensor)
Type : made by Paroscientific, Inc
Range of measuring depth : -4000 m
Range of measuring temperature : -2-40 deg.
(8)Light
Type : Sea Arc2 (made by Deep Sea P&L, Inc)
Output power : 400 W X 5
(8) CTD/DO
Type : CTD Sensor ; SBE19 , DO Sensor ; SBE43 (made by Sea Bird, Inc)

—— G i)
Dhir—7
/ it
SRR S #
- 2 VAR
2\ y
K OER S i 2575 -
/ !
hZ=COFLEH A5 SIS IO ol
v a7 7 _;
o pe
‘ b
4 25y bl . RIO—KXFy R
vZ=Eal Y ol ’

Hyper Dolphin bB— 7 /L3
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4-3. W BRIV A B~ T v 53 BT it GAMOS

In situ Chemical Analyzer GAMOS for time—-series observation.

A submersible analyzer (GAMOS-IV) powered by micro-diaphragm pumps has been
developed to monitor time series changes of manganese concentrations in situ. The analyzer
determines the concentration of dissolved manganese in a continuous manner using a
H>Oo—luminol chemiluminescence (CL) method.

Micro-diaphragm pumps

The original Mn analyzer design (Okamura ef al., 2001) was modified to reduce both the
power and reagent requirements. Here, we created a new micro-diaphragm pump system by using a
2-way solenoid valve (TAKASAGO MLV-2) and two PTFE check valves (Flon Industry,
MEFTD-6-V) to replace the peristaltic pump. A schematic diagram of the pump is shown in Figure 1.
The stop valve was typically closed. When an electric current to the stop valve was on, the stop
valve was opened and increased the inside volume. Then, reagents or samples were sucked inside
the pump (Figure 1-1). After the electric current was turned off, the valve was closed, and the fluid
inside the pump was sent out (Figure 1-2). The wet materials in the micro-diaphragm pump were
PTFE and Perfluoro elastomer. The pump was therefore free from metal contamination. The
average power consumption at a flow rate of 60 pl /min was 0.05 watt at each pump. Five solenoid
pumps required about 1/200 of the power used by the previous standard peristaltic pump (Okamura
et al., 2001). Each pump was rated for over one million cycles, which was calculated to correspond
to 1 year of continuous operation at 10 pl/m.
Apparatus

Concentrations and grades of CL reagents (pH5 buffer, H,O,, NH4OH and Luminol
solution) were same as Okamura et. al., 2004. The analyzer operates with at a sample and reagent
flow rate of about 60 pl/min, shows detection range up to 10 pM manganese concentration, and has
a 98% response time of approximately 6 minutes (Okamura et al., 2004). The volume of reagent
tanks was 20L. Two standard solutions (0 nM and 100 nM of Mn in purified seawater) were
analyzed for 30 minutes for every 12 hours.

Connection to underwater cable

GAMOS-IV was connected to HATSUSHIMA underwater station using underwater cable
in order to send real time monitored data for the station (Figure 2). Data from GAMOS-IV was sent
to a data logger in HATSUSHIMA land station for every second. The logged data was transferred
to JAMSTEC Yokohama Laboratory via telemetry for every hour. CTD data logger (Alec electric,
TCD-02, stand-alone mode) was also attached near sample inlet of GAMOS. CTD data was logged

every 1 minute.
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s D= | o

check valve diaphragm check valve
valve

(2) Ianl
o1 | B—r=
check valve \_ ) check valve
diaphragm
valve

Figure 1. Schematic diagram of the micro-diaphragm pump. White arrow, reagent or sample flow;

rigid arrow, flow direction.

Data transfer (every hour)
Yokohama HATUSHIMA
lab. land
TJAMSTEC station | \
Data from GAMOS
Underwater cable
(every second)

HATUSHIMA

Power supply
underwater \
(Max. DC15V 1A)

station \ [
— » N GAMOS

Figure 2. Schematic diagram of remote connection of GAMOS. Electric power was supplied from
land station to GAMOS, and observed data was sent from GAMOS to land station using underwater

cable.
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Aquadopp®
2000/6000m

The most versatile ocean
current meters available

Imagine an ocean current meter without need
for recalibration, without moving parts, with the
ability to withstand fouling and with the sampling
volume moved away from the mounting structure.

These are among the factors making the Aqua-
dopp® family the most versatile ocean current
meters available.

The 6000m Aquadopp® is “the big brother” in
the line of Aquadopp® models. The all-titanium
mechanical housing is built to last at great ocean
depths. The overall design is the results of a testing
and verification process that has included many of
the world's largest oceanographic institutions.

Rugged and resistant, the 6000m model still retains
all the capabilities of the standard Aquadopp®. Built
from Titanium grade 2, the instrument is heavier
than the standard instrument, but at 8kg, it is still
possible to handle one or two units without any
lifting equipment.

The 2000m model is made of plastic with a metal
cylinder inside. As a result, the 2000m model is
lighter than the pure-titanium 6000m model and it
represents an affordable alternative for the deploy-
ment in intermediate waters.

Both types have a transducer sensor head made
from machined Delrin® materials with the trans-
ducers symmetrically distributed in the horizontal
plane while at the same time looking slightly up-
wards (25%).

In the deep ocean, there are fewer suspended
particles than in the zone close to the surface.
While there are significant variations across the
globe, mid-water deployments represent a real
challenge for instruments that depend on acoustic
backscatter. Considerable work has been done to
understand the factors that affect the acoustic sig-
nal strength and to improve the magnitude of the
returned echo. This work is reflected in the design
of the current electronics and 6000m transducer
design. Verified performance in the deep ocean is
well documented — see our web site for details.

¥v" No moving parts, no recalibration needed!

v" Use Diagnostic mode to measure and get

the full picture of mooring motion details.

Record all relevant parameters including

acoustic signal strength, tilt, compass, bat-

tery voltage, and status/error code.

v' Set the measurement interval, averaging
interval and exact pinging rate indepen-
dently in the deployment planning menu
included as part of the standard software.

v

v" Compass solution includes hard iron
calibration routines to remove cable and
mounting clamps effects.

¥ Inquire for other transducer configurations.

¥ Inquire for special communication options
such as acoustic or inductive modems.
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Specifications

Water Velocity Measurement

Range + 3m/s (inquire for higher ranges)
Accuracy 1% of measured value £ 0.5 cm/s
Maximum sampling

rate (output) IHz

Internal sampling rate  23Hz

Measurement Area

Measurement cell size  0.75m

Measurement cell position 0.35-5.0m (user selectable)
Default position

(along beam) 0.35-1.85m

Doppler Uncertainty (noise)
Typical uncertainty for

default configurations  0.5—1.0cm/s
Uncertainty in UV at

IHz sampling rate 1.5em/s
Echo Intensity

Acoustic frequency 2MHz
Resolution 0.45dB
Dynamic range 90dB
Sensors

Temperature Thermistor embedded in head
Range -4°C 0 40°C
Accuracy/Resolution  0.1°C/0.01°C
Time response 10 min

Compass Flux-gate with liquid tilt
Maximum tilt 30°

Accuracy/Resolution  2°/0.1° for tilt < 20°

Tilt Liquid level

Accuracy/Resolution  0.2°/0.1° for tilt < 20°

Up or down Automatic detect

Pressure Piezoresistive

Range 0-2000/6000m (standard)
Accuracy/Resolution 0.25% / Better than 0.005% of full

scale per sample

Data Communication

1o R$232, analog input, RS422 or analog
output. Software supports most
commercially available USB-RS232

converters
Baud rate 300-115200
User control Handled via Win32" software,

ActiveX® function calls, or direct
commands with binary or ASCI| data
output

Software (“Aquadopp DW?”)

Operating system Windows® 2000, XP

Functions Deployment planning, start with
alarm, data retrieval, ASCII conver-
sion. Online data collection and
graphical display. Test modes

Data Recording

Capacity (standard) 9 MB, expandable to 33, 89,0r 16|MB

Data record 40 bytes

Diagnostic record 40 bytes

Power

DCinput 9-16Vdc

Peak current 2A at 12Vdc (user adjustable)
Max consumption IHz |4 W

Avg. consumption 0.2W (0.02Hz), 0.02W (0.002Hz)
Sleep consumption 0.003W

Battery capacity 50 Wh. Extended 6000m version
has two battery packs (i.e. double
capacity)

New battery voltage 13.5 Vdc

Data collection (alkaline) 5 months at |0-min, £ 1.0cm/s noise
(10 months for double battery
version at |0-min, £ 1.0ecm/s noise)

Data collection (lithium) 15 months at 10-min, £ |.0cm/s
noise (30 months for double battery
version at |0-min, £ 1.0cm/s noise)

Connectors

Bulkhead (Impulse) LPMBH-8-FS
2000m: bronze
6000m: titanium

Cable PLPMIL-8-MP on 10m polyurethane
cable

Materials

Standard model 2000m: Delrin® and polyurethane
plastics with titanium screws
6000m: Delrin® and titanium

Environmental

Operating temperature —5°C to 45°C

Storage temperature  —15°C to 60°C

Shock and vibration IEC 721-3-2

Pressure rating 0-2000m/0-6000m

Antifouling Paint
May be applied to all surfaces

Dimensions
Cylinder Diameter: 84mm (both types)
Length: 597mm (2000m)

Length: 636mm (6000m)

Length: 756mm (Extended 6000m)
4.4kg(2000m), 8kg (6000m)

1.2 kg (2000m), 4.8kg (6000m)

Approx. weight in air
Approx. weight in water

Options
Battery Lithium batteries
Head configuration Inquire
Communication solution Inquire
&
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9. BEXM

AR - MIATEE . TRIBIRICE T 2 REMLA8IN L ilgis s —7 v, A FI#ER, 26(5),
276-280 (2004)

Iwase, R., K. Asakawa, H. Mikada, T. Goto, K. Mitsuzawa, K. Kawaguchi, K. Hirata, and Y.
Kaiho: Off Hatsushima Island observatory in Sagami Bay: Multidisciplinary long term
observation at cold seepage site with underwater mateable connectors for future use. Proc. 3rd
International Workshop on Scientific Use of Submarine Cables and Related Technologies,
Tokyo, 31-34.

FFNE= - = Wy - WIE— - AE— 0 e EREIN O RZE S 1D Bl 5 4D Bl
H~OFBIT, A FI#ER, 26 (4), 201-208.

Nakayama, E., M. Maruo, H. Obata, K. Isshiki, K. Okamura, T. Gamo, H. Kimoto, T. Kimoto and
H. Karatani: Anomalies of dissolvable iron and manganese accompanying seismic activities in
the Japan Trench. In: Marine Environment: The Past, Present and Future, ed. by
Chen-Tung Arthur Chen, The Fuwen Press, Kaohsiung, Taiwan, p. 345-355 (2002).

AT B - WS — 7 VIS ERE < IS ATRE 2 b ATt & L Akt v —, A FI#EK, 26 (5),
281-286 (2004)

Okamura, K., H. Kimoto, K. Saeki, J. Ishibashi, H. Obata, M. Maruo, T. Gamo, E. Nakayama, Y.
Nozaki: Development of a deep-sea in situ Mn analyzer and its application for hydrothermal
plume observation. Mar. Chem, 76, 17-26 (2001).

Okamura, K., H. Hatanaka, H. Kimoto, M. Suzuki, Y. Sohrin, E. Nakayama, T. Gamo, and J.
Ishibalshi (2004): Development of an in situ manganese analyzer using micro-diaphragm
pumps and its application to time series observation in a hydrothermal field at Suiyo seamount.
Geochem. J., 38, 635-642.

80



	Onboard Report of NT06-06 & NT06-12 Cruises
	目次
	1. 研究目的・経緯
	2.両航海の概要とship logs
	3. 乗船者一覧
	3-1. NT06-06航海 (4/3横須賀新港出港～4/6JAMSTEC帰港)
	3-2.NT06-12航海(6/24 熱海乗船 ～ 6/26 JAMSTEC 下船)

	4. 観測に使用した船舶・ペイロード機器の説明
	4-1. R/V Natsushima
	4-2. Hyper Dolphin
	4-3. 時系列観測用現場マンガン分析計 GAMOS
	4-4. 超音波流速計

	5. 全潜航の概要
	6. 各潜航のログ・潜航記録・潜航資料・CTD記録
	6-1. 潜航#539
	6-2. 潜航#540
	6-3. 潜航#541
	6-4. 潜航#542
	6-5. 潜航#572
	6-6. 潜航#573

	7. ・試料リスト
	8. 謝辞
	9. 参考文献



