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Shipboard Log & Ship Track(NT06-06) ���

Date Time Comment.1 Comment.2 

Position/Weather/Wind/Sea 

condition (Noon) 

03,Apr,06 13:00 ������ �  04/03 12:00(JST) 

�  14:00 ÏeÐ³ÑúÒ� "Ñ� Yokosuka Shinko 

�  
14:00-14:30 

HPDû@x��¶<

�@2¯ü �  Blue Sky 

�  
14:30-15:15 

�i×d�ýi@2¯

ü� �  SE-2(Light breeze) 

�  16:54 XBT % 
35-02.1181N  139-22.0443E  

D=1830m �  

�  18:00 ����� 	
� �  �  

�  �  � � �  �  

04,Apr,06 6:30 ����� �  04/04 12:00(JST) 

�  ����� HPD���� �  Fine but Cloudy 

�  8:11 Ç<� � � South-4(Moderate breeze) 

�  8:25 �������� �����
�� 35-00.200N  

139-13.549E  D=1195m� Sea Slight 

�  11:23  !"#� �  �  

�  13:13 HPD���� �  �  

�  13:16 Ç<� �  �  

�  13:33 �����$�� �����
�� 35-00.191N  

139-13.557E  D=1196m� �  

�  17:44  !"#� �  �  

�  17:50 ����� 	
� � � �  

�  �  � � � � �  

05,Apr,06 6:30 ;��{Ç� � � 04/05 12:00(JST) 

� � 8:18 HPD���� �  Fine but Cloudy 

�  8:22 Ç<� �  South-4(Moderate breeze) 

�  8:37 �����$%� �����
�� 35-00.175N  

139-13.558E  D=1195m� Sea Slight 

�  12:10  !"#� �  �  

�  &%$���� ��'(� �  �  

�  �  þ��*�;�Õ�� � � �  

�  �  ����	
� � � �  

�  �  � � �  �  

06,Apr,06 6:30 ;��{Ç� � � 04/06 12:00(JST) 

� � 8:16 HPD���� �  Fine but Cloudy 

�  8:21 Ç<� �  ESE-2(Light breeze) 

�  8:36 �����$%� �����
�� 35-00.190N  

139-13.520E  D=1187m� Sea Slight 

�  10:48  !"#� �  �  

�  11:00 ÏeÐµ®� �{��� �  �  

�  16:00 ,6� �Ñ� �  �  

�  �  � � �  �  

�
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Shipboard Log & Ship 

Track(NT06-12)  

Date Time Comment.1 Comment.2 

Position/Weather/Wind/Sea 

condition (Noon) 

24,Jun,06 15:06 

�����IÅ�

Ñ"Ñ�   

 15:30 

í¼;�N@�D

EX�   

 16:00 ;��{���   

25,Jun,06 7:30 í¼�{Ç�  06/25 12:00(JST) 

 8:12 HPD)   35-05N,139-06E 

 8:17 Ç<�  *��

 8:30 ;�§�  NE-3 

 9:43 Çw� D=1191 +,��%�

 11:24 -�� D=1174  

 12:02 ./�   

 12:15  !"#�   

 13:27 ���   

 13:31 Ç<�   

 13:45 ;�§�   

 14:34 Çw� D=1198  

 15:14 úw� D=1175  

 15:58 �¯�   

 16:10  !"#�   

  01234567�   

26,Jun,06  JAMSTEC8 NT06-129#  

�
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P�� �=� FGÂ�       

QR� <S� T,Û�  Uc� Vå� T,¾�  WK� X|� T,¾�

�Y� Z[� ,�Â�  Y � \[� ,�Â�    
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$���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:  6.3 m   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. 
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• 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 LtdÝ 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 
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  Optics system : F1.8, M type total reflection prism 

  Lens : F1.8, 5�(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 (�3) 

  Horizontal resolution : 750TVL 

  Lowest-light intensity : 5Lux @ F1.4 

  Lens : 5.5mm�77mm, 12�, 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/1image 

 Laser scale : 4 point green laser(3 mW), 10 cm�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 
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 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�5 

(8) CTD/DO 

 Type : CTD Sensor ; SBE19 , DO Sensor ; SBE43 (made by Sea Bird, Inc) 

�

� � � �

�

�� � ���� �n������@sB� �

�

�
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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 

H2O2–luminol chemiluminescence (CL) method. 

Micro-diaphragm pumps 

 The original Mn analyzer design (Okamura et 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, 

MFTD-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 �l /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 �l/m. 

Apparatus 

Concentrations and grades of CL reagents (pH5 buffer, H2O2, 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 �l/min, shows detection range up to 10 �M 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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Figure 1. Schematic diagram of the micro-diaphragm pump. White arrow, reagent or sample flow; 

rigid arrow, flow direction. 

 

 

 

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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