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1. Cruise Summary

Ship : R/V KAIYO

Chief Investigator  : Leg 1 : Norifumi Ushijima (JAMSTEC)
Leg 2 and 3 : Yuji Kashino (JAMSTEC)

Co-Chief Investigator : Ikhsan Wahyono (BPPT)

Cruise Code : KY00-06

Project Title : Tropical Ocean Climate Study
Period : August 20, 2000 — October 1, 2000
Ports of call : Yokosuka (Japan)

Chuuk (Federal State of Micronesia)
Kavieng (Papua New Guinea)
Koror (Republic of Palau)

Institute : JAMSTEC (Japan Marine Science and Technology Center)
BPPT (Badan Pengkajian dan Penerapan Teknologi)
University of Hawaii
University of Philippines
MWJ (Marine Work Japan Co. LTD)

NME (Nippon Marine Enterprise Co. LTD)
RD Instruments Co. Ltd
SEA Co. Ltd

Purpose: The purpose of this cruise is to observe currents, temperature, salinity
etc., in the western equatorial Pacific to understand the ENSO (E1 Nino/Southern
Oscillation) phenomena. Because El Nino is occurred with migration of the warm water
pool in the western equatorial Pacific, variability of the warm water pool is focused in
this study. Additionally, a sea water flow from the Pacific to the Indiaﬁ Ocean in the
Indonesian Seas, i.e., the Indonesian Throughflow is also focused because this flow

might be related to the warm water pool variability.

Observation Summery :

(Leg 1)
A TRITON buoy at 5N, 147E was recovered.
One CTD cast using SBE 911 plus was conducted until 1000m depth to check
temperature, salinity values derived from CT sensors of the TRITON buoy. |
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These observations were conducted in the Micronesia EEZ.

(Leg 2)
A TRITON buoy at ON, 147E was recovered.
Six TRITON buoys at 8N, 5N, 2N, ON, 2S and 5S along 156E were repaired.
An ADCP buoy at ON, 147E was recovered and re-installed.
One current meter provided by Ocean Research Institute (ORI, Tokyo
Univ.) was installed in this mooring at 700m depth at this site.
Eight CTD casts were conducted near TRITON buoys until 1000m depth to check
temperature, salinity values derived from CT sensors of the TRITON buoy.
CTD sensors test for ARGO float was conducted at CTD casts comparing with SBE
911 CTD.
Sea water at 1000m depth were sampled by Niskin bottles at CTD casts to check
CTD salinity.
20 XCTD casts were conducted along 156E line to measure vertical profiles of
temperature and salinity
Current along the cruise track was measured by a shipboard ADCP from 30m
depth to 800m depth.

These observations were conducted in the open sea, Micronesia EEZ and Papua New
Guinea EEZ.

(Leg 3)

Two TRITON buoys at ON, 138E and 2N, 138E were recovered.

Two ADCP buoys at 2-30S, 142E and 6-48N, 126-42F were recovered and
re-installed.

One current meter provided by Ocean Research Institute (ORI, Tokyo Univ.)
was installed in the mooring at 2-30S, 142E at the depth of 700m.

70 CTD casts were conducted using SBE 911 plus and Sontek Lowered ADCP
(LADCP) to measure vertical profiles of temperature, salinity and current until
2000m depth

Sea water at 400m, 500m, 600m, 700m, 800m and 1000m depths was sampled by
Niskin bottles at CTD casts to measure dissolved oxygen concentration at the
intermediate layer, and to check CTD salinity.

19 XCTD casts were conducted along 156E line to measure vertical profiles of
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temperature and salinity
Current along the cruise track was measured by a shipboard ADCP from 30m
depth to 1000m depth.

These observation were conducted in the open sea, Papua New Guinea EEZ,
Micronesia EEZ, Indonesian EEZ, Palau EEZ and Philippines EEZ and territorial

water.

Preliminary Results

This KY00-06 cruise has been carried out under the end of a La Nina stage.
Weather and sea state were almost good for CTD observations and buoy works. In
particular, it is very quite in the Philippine Sea, where is usually rough sea state
during winter.

This TOCS cruise is the first cruise for TRITON buoy maintenance using R/V
Kaiyo. Basically, TRITON buoys are maintained by R/V Mirai, but Kaiyo is used for
this purpose because of limited Mirai ship time.

Because of good weather and sea state during this cruise, maintenance works of
the TRITON buoys were successfully finished. Four TRITON buoys were recovered and
six were maintained during this cruise. Altough almost buoys along 156E line had some
problems maybe due to vandalism before this cruise, they revived through this
maintenance works. In particular, it was excellent work to recover the underwater
cable of TRITON #4 at ON, 156E by divers in spite of sharks’ appearance. We strongly
hope that these works will contribute to improvement of the TRITON buoy system.

Three ADCP buoys were replaced during this cruise. These buoy works also did
well except for lost of rotor of ORIs’ (Ocean Research Institute, Tokyo University)
current meter installed at 700m depth at ON, 147E because rope twined the current
. meter. Top (ADCP float) and bottom (acoustic releaser) of this buoy came up to the sea
surface very nearly due to weak current and probably it resulted in this twining,

It is notable that the ADCP buoy at and 6-48N, 126-42E near Mindanao
(Philippines) was recovered successfully: there is the current axis of the Mindanao
Current, which supplies source water of the Indonesian Throughflow. Because no time
series observation results of the Mindanao Current has published, data from this
mooring will be largely contribute to study of the low-latitude western boundary
current and Indonesian Throughflow.

Following troubles occurred during CTD, XCTD and LADCP observations:

(1) Flaw of CTD wire was found during CTD observation at 5N, 147E (Leg 1). We cut
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the wire with length of about 1300m. Until next TOCS cruise, CTD wire should be

maintained.

(2) Connectors of cable and battery of LADCP were broken during Leg 2. Although
they were fixed, spare should be taken.

(3) Data from CTD primary sensors became bad at St.100 (8-00N, 126-52E). Because
secondary sensors were available, we used data from the secondary sensors and
replaced primary sensors for spare sensors. After this cruise, these sensors should
be fixed and calibrated.

(4) On-board computer for XCTD (IBM-PC) sometimes suddenly shut down and XCTD
data was lost then. This computer should be checked and it seems better to use
another computer.

(5) Two XCTD probes were not good: these probes did not work after they launched to
the launcher. We will send these probes to the maker (Tsurumi Seiki Co. Ltd) and
ask them to check.

In spite of above troubles, observations using CTD, XCTD and LADCP were
successfully and will give us interesting results such as the distribution of water
masses in the southernmost Philippine Sea and current structure of the Mindanao
current.

A New shipboard ADCP with frequency of 38kHz was installed to RIV Kaiyo during
the last Kaiyo’s maintenance in the dock from this March to April. This ADCP firstly
worked from this cruise. Scientists of University of Hawaii and technicians of RDI Co.
Ltd and SEA Co. Ltd checked its performance and data. Their results show that the
new ADCP worked very well and measured currents until 1000m depth. Because of this
deep measurement range, it become possible to measure currents intermediate layer
such as the Mindanao Undercurrent, which was not clear during this cruise.

Thus, we can say that TOCS KY00-06 cruise finished successfully.
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2.List of Instruments

(1) CTD (Conductivity-Temperature-Depth profiler)
SBE9-11 plus system, Sea-Bird Electronics,Inc.,USA
CTD Fish for 10,500m S/N 09P8010-0319
St.001-St.106

C-Sensor S/N 041045 (Primary)

S/N 041174 (Secondary)
T-Sensor S/N 031462 (Primary)

S/N 031465 (Secondary)
P-Sensor S/N 41223

St.107-St.118

C-Sensor S/N 041174 (Primary)

S/N 040960(Secondary)
T-Sensor S/N 031465 (Primary)

S/N 031207 (Secondary)
P-sensor S/N 41223

* Observing CTD in St.106, We found that C-sensor (S/N041045) and T-

sensor (S/N031462) is broken. So We changed C-sensor (S/N041045) and T-

sensor (S/N031462) to C-sensor (S/N 040960) and T-sensor (S/N 031207) after observed
in St.106.

(2) Shipboard ADCP (Acoustic Doppler Current Profiler)
Ocean Surveyor,RD Instruments,USA

(3) LADCP (Lowered Acoustic Doppler Current Profiler)
Sontek dual ADP-250 LADP System
S/N C117,C118

(4) Salinity
Guildline Autosal Model 8400B

(5) Dissolved Oxygen
D.O.meter:TOA portable Dissolved Oxygen Meter Model DO-25A
Titrater:Metrohm Model 716 DMS Titrino/10ml of titration vessel
Detector:Pt Electrode/6.0401.100
Software:Data acquisition/Metrohm, METRODATA/6.6040.100
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Participants List

Yuji Kashino

Japan Marine Science and Technology Center (JAMSTEC)
2-15, Natsushima, Yokosuka, Kanagawa, 237 Japan

Phone : +81-468-66—-3811

Norifumi Ushijima |JAMSTEC
Yoshifumi Kuroda JAMSTEC
Yasushi Takatsuki |JAMSTEC

Peter Hacker

Dept.of Oceanography Univ.of Hawaii
1000 Pope Road. Honolulu 96822, U.S.A

Phone : +1-808-956-7894

Eric Firing

Univ.of Hawaii

Darry Symonds

RDINSTRUMENTS
9855 Businessark Ave, San Diego, CA, 92131

Phone : +1-858-693—-1178

lichsan Budi Wahyon

Agency for the Assesment and Application of Technology
Badan Pengkajian dan Penerpan Teknologi (BPPT)
Directorate of Technology for Natural Resources Inventory
New Building, 19th Floor

JL. M.H.Thamrin NO.8 Jakarta 10340 Indonesia

Phone : +62-21-316-9731

Agus Cahyadi

BPPT

Jaka Prastya

Indonesia Navy / Hydrography
JL. Pantai Kuta V/1 Jakarta Indonesia

Phone : +62-21-3451878,3814473,3814474

Jayvee B.Udarbe

Marine Science Institute Univ. of the Philippines
Diliman, Quezon City 1101, Philippines

Phone : +632-922-3959

Chikara Shimoda

SEA Corporation
IU Building 4F, 2-23, Chiohama, Ichikawa—city, Chiba, Japan

Phone : +81-047-356-4661

Ikumasa Terada

Nippon Marine Enterprises, Ltd. (NME)
14-1, Ogawa—cho, Yokosuka, Kanagawa, 238 Japan

Phone : +81-468-24-4611

Yui Hasimoto

NME
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Atuo Ito Marine Works Japan Ltd. (MWJ)
Live Pier Kanazawahakkei 2F, 1-1-7, Mutsuura, Kanazawaku,
yokohama, Kanagawa, 236 Japan

Phone : +81-45-787-0041
Masayuki Fujisak MWJ
Takeo Matsumot|MWJ
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Hiroshi MatsunagMWJ

Kentaro Shiraish MWJ
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R/V KAIYO Crew Menbers

Captain

Chief Offcer
Second Offcer
Third Offcer

Jr Third Offcer
Chief Engineer
First Engineer
Second Engineer
Third Engineer
Third Engineer
Chief Radio Offcer
Second Radio Offcer
Third Radio Offcer
Boatswain

Able Seaman

Able Seaman

Able Seaman

Able Seaman

Able Seaman

Able Seaman

No.1 Oiler

Oiler

Oiler

Oiler

Oiler

Chief Steward
Steward

Steward

Steward

Steward

Fusao Saito
Masayosi [shiwatari
Masaaki Kikuchi
Yoichi Goto
Daisuke Sasaki
Toshiichi Hirose
Minoru Tsukada
Yosinobu Hiratsuka
Kazuhito Yoshiura
Masaya Sumida
Masahiro Aimono
Hidehiro Ito

Jun Suenaga
Makio Nakamura
Mikio Ishimori
Susumi Kanzaki
Yasuyoshi Kyuki
Yutaka Sato
Tadahiko Toguchi
Takashi Kiyohara
Akira Terai

Moriji Takahashi
Kazuaki Nakai
Masaru Kitano
Hiroshi Yamamoto
Kiyotoshi Teranishi
Teruyuki Yoshikaaw
Tadayuki Takatsu
Shinsuke Tanaka
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3-3



4. Hydrographic Measurements



4.1 Cite Map .
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4.2 Cast table f
42.1 CTD f
St. Date Time(GMT) Latitude Longitude
- 001C |  26-Aug-00 20:57 05-01.0683N 146-58.2654E
. 002C | 31-Aug-00 23:41 08-00.5845N 156-56. 9063Eﬂ
WOO§Q | 01-Sep-00 - 20:34 04-58.1762N ___156-04.9167E
~010C ~ 02-Sep-00 4:58 04-00.0016N 156-00. 04685_
~014C 02-Sep-00 23:35 01-57.3685N 157-57.3609E
018C 03-Sep-00 | ~ 22:09 _00-01.1623S |  155.58.1085E
022C 04-Sep-00 2 22:52 | 01-59.7876S | 155.59.8523E
028C 05-Sep-00 | 19:51 04-57.5831S | 156-00.5514E
029C |  08-Sep-00 06:22 00-00.2556S 147-00.2190E
. 030C | 14-Sep-00 02:09 00-00.0630N 146-59. 8743E i
~ 035C 15- -Sep-00 1:49 00-00.0020N 141-59. 8878E i
~ 036C 15-Sep-00 5:30 00-29.9885S 141-59.9587E
- 037C 15-Sep-00 9:18 01-00.0288S 141-59.9209E 7
038C 15-Sep-00 12:57 01-29.9873S 141-59.8927E
- 039C 15-Sep-00 16:40 02-00.0530S 141-59.8702E
_040C 16-Sep-00 6:04 02-29.3792S 141-57.3021E
041C | 15-Sep-00 22:41 02-43.0441S 142-00.0315E
042C | 17-Sep-00 144 0 01-15.0209S 137-59.9406E
- 043C [ 17-Sep-00 4:09 01-00.0562S 137-59.7298E
O44C 17-Sep-00 8:47 00-30.0023S 137-59.8483E
B 0459_ | 17-Sep-00 ~21:00 00-04.6662N | 138-01.7032E
046C | 18Sep00 | 417 00-29.9790N | 137-59.9704E
047C 18-Sep-00 | 7:34 01-00.0162N _ 137-59.9790E
048C ~ 18-Sep-00 |  11:01 01-30.0188N _137-59.9972E
049C ~ 18-Sep-00 22:40 02-03.6247N 138-03.5447E
050C 19-Sep-00 05:51 02-30.0208N 138-00. 0212E -
051C 19-Sep-00 09:16 03-00.0734N 138-00. 0652E
~052C 19-Sep-00 12:50 03-29.9900N 138-00. 0660E
~ 053C 19-Sep-00 16:14 03-59.9660N 138-00.0592E
_______ 069C 21-Sep-00 11:01 00-56.9507N 129-44.9837E
070C 21-Sep-00 14:35 01-24.0093N 129-30. OOOOEW
071C | 21-Sep-00 18:31 01-50.9796N  129-15.0284E
072C 21-Sep-00 | = 21:47 02-18.0152N 128-59. 9339E |
073C 22-Sep-00 _1:15 02-44.9456N 128-44.9998E
074C 22-Sep-00 4:40 03-12.0389N 128-30.0079E
075C 22-Sep-00 8:18 03-38.9589N 128-14.9799E
076C 22-Sep-00 | 11:12 04-05.9803N 127-44.9892E
077C 22; Sep-00 (1428 | 04-32.9390N | 127 44 9892E
078C 22-Sep-00 17:55 05-00.0080N ] 127-29.9791E
079C 22-Sep-00 21:33 - 05-27.0012N  127-14.9862E
080C 23-Sep-00 | 0:58 05-53.9922N - 127- (_)WQ ‘09459E,
081C ~ 23-Sep-00 3:22 06-07.9644N 126 51.9790E
082C ~ 23-Sep-00 5:35 06-20.9979N 126-45.0175E _
083C | 23-Sep-00 7:38 06-29.9542N 126-39.9988E
~ 084C 23-Sep-00 9:38 06-38.9850N 126-35.0229E o
085C | = 23-Sep-00 20:55 06-48.6704N 126-42.8083E
086C 24-Sep-00 5:22 06-51.0090N 126-27.9761E
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087C 23-Sep-00 20:59 06-48.6704N 126-42.8083E
088C 24-Sep-00 7:34 06-59.9946N 126-30.0437E
089C 25-Sep-00 7:45 06-59.9645N 126-37.0899E
090C 25-Sep-00 5:51 06-59.9942N 126-43.9917E
091C 25-Sep-00 4:00 07-00.0021N 126-52.0312E
- 092C © 25-Sep-00 2:01 06-59.9637N 127-00.0573E
093C 25-Sep-00 0:05 07-00.0257N ~ 127-10.0355E
094C 24-Sep-00 22:09 06-59.9792N ~ 127-20.0145E
- 095C © 24-Sep-00 19:58 06-59.9563N 127-29.9998E
- 096C | 24-Sep-00 17:28 06-59.9732N 127-45.0740F
- 097C 24-Sep-00 14:54 07-00.0007N 127-59.0618E
~ 098C 27-Sep-00 4:59 07-59.9726N  126-36.0158E
099C  27-Sep-00 | 2:48 07-59.9577N ~ 126-44.0600E
100C 27-Sep-00 0:52 07-59.9615N 126-52.0116E
101C 26-27-Sep-00 122:56 _07-59.9550N | 127-00.0394E
102C 26-Sep-00 21:02 07-59.9396N | 127-09.9839F
103C © 26-Sep-00 19:02 07-59.9400N 127-20.0242E
104C 26-Sep-00 16:55 07-59.9683N 127-30.0094E
105C 26-Sep-00 14:37 07-59.9709N 127-45.0128E
106C 26-Sep-00 12:04 08-00.0054N 127-59.9866E
~107C 27-Sep-00 22:57 10-00.0204N 126-11.9881E
108C 28-Sep-00 0:52 10-00.0237N 126-20.0472E
109C 28-Sep-00 2:36 10-00.0010N 126-27.9862F
110C 28-Sep-00 4:30 ~ 10-00.0333N  126-35.9984F
111C 28-Sep-00 616 09-59.9789N 126-43.9985E
112C ~ 28-Sep-00 8:14 09-59.9991N 126-52.0091F
 113C | 28-Sep-00 10:09 09-59.9866N 126-59.9568E
_114C | 28-Sep-00 | 12:16 10-00.0159N | 127-10.0071E
115C | 28-Sep-00 14:11 09-59.9920N | 127-19.9932E
116C | 28-Sep-00 16:05 10-00.0124N  127-29.9965E
117C 128-Sep-00° 18:32 10-00.0244N 127-44.9590E
118C 28-Sep-00 20:50 09-59.9924N 128-00.0018E
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4.2.2 XCTD

St. Date Time(GMT) Latitude Longitude
003X 01-Sep-00 03:54 07-29.9693N 155-59.9770E
004X 01-Sep-00 06:44 06-59.9316N 156-00.0056E
005X 01-Sep-00 09:33 06-29.9692N 156-00.0000E
006X 01-Sep-00 12:25 05-59.9764N 156-00.0001E
007X 01-Sep-00 15:18 (05-29.5838N 156-00.0274E
009X 02-Sep-00 02:03 04-29.9773N 156-00.0222E
011X 02-Sep-00 08:37 03-29.8734N 156-00.0035E
012X 02-Sep-00 11:29 02-59.9848N 156-00.0027E
013X 02-Sep-00 14:19 02-29.9815N 156-00.0303E
015X 03-Sep-00 03:38 01-29.9835N 156-00.0025E
016X 03-Sep-00 06:38 00-59.9937N 156-00.0035E
017X 03-Sep-00 09:35 00-29.9795N 156-00.082E
019X 04-Sep-00 02:33 00-32.9692S 156-00.0199E
020X 04-Sep-00 05:05 01-00.0242S 155-59.9774E
021X 04-Sep-00 07:59 01-30.0546S 155-59.9909E
023X 05-Sep-00 03:02 02-30.0254S 155-59.9843E
024X 05-Sep-00 05:50 03-00.0354S 155-59.9735E
025X 05-Sep-00 08:34 03-30.0148S 156-00.0011E
026X 05-Sep-00 11:23 04-00.0073S 155-59.9977E
027X 05-Sep-00 14:10 04-30.0147S 155-59.9849E
031X 14-Sep-00 07:35 00-00.0046S 145-59.9410E
032X 14-Sep-00 12:01 00-00.00818 144-59.9807E
033X 14-Sep-00 16:36 00-00.0151N 143-59.9749E
034X 14-Sep-00 21:07 00-00.0076N 142-59.8877E
054X 19-Sep-00 20:48 03-47.6528N 137-27.1713E
055X 19-Sep-00 22:48 03-36.0002N 136-55.9928E
056X 20-Sep-00 1:31 03-23.9939N 136-23.9893E
057X 20-Sep-00 4:18 03-11.9705N 135-51.9403E
058X 20-Sep-00 7:02 03-00.0059N 135-20.0014E
059X 20-Sep-00 9:49 02-48.0002N 134-48.0047E
060X 20-Sep-00 12:44 02-35.5656N 134-14.8548E
061X 20-Sep-00 15:17 02-23.9881N 133-43.9919E
062X 20-Sep-00 17:55 02-11.9726N 133-11.9813E
063X 20-Sep-00 20:31 02-00.0240N 132-39.9987E
064X 20-Sep-00 23:03 01-48.0024N 132-07.9942E
065X 21-Sep-00 1:39 01-35.9968N 131-36.0082E
066X 21-Sep-00 4:15 01-23.9944N 131-03.9760E
067X 21-Sep-00 6:58 01-12.0119N 130-31.9777E
068X 21-Sep-00 9:40 01-00.0102N 129-59.9987E
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4.3 Plofile
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4.5 Bottle Salinity

To confirm the difference the conductivity sensors of CTD from data of salinity measurements

by using Guildline Autosal Salinometer model 8400B.

1. Salinity Sample Collection

Seawater samples were collected from the variable layer(1000m, 700m, 400m, 250m, 225m,
200m, 175m, 150m, 125m, 100m, 50m, 30m, 10m) in leg. 2 and the deepest layer (2000m) in
leg. 3 of Niskin Sampling Bottle. The bottles in which the salinity samples were collected and
stored were 250 ml Phoenix brown glass bottles with screw caps. Each bottles were rinsed three
times and filled with sample water. Salinity samples were stored in the same laboratory as the

salinity measurement was made.

2. Instruments and Method

The salinity analysis was carried out by a Guildline Autosal Salinometer model 8400B, which
was modified by addition of an Ocean Science International peristaltic-type sample intake pump.
Data of the salinometer was collected simultaneously by a personal computer. A double
conductivity ratio was defined as a median of 31 readings of the salinometer. Data collection was
startded after 5 seconds and it took about 10 seconds to collect 31 readings by a personal
computer.

The salinometer was operated in the airconditioned ship's laboratory at a bath temperature of 24
deg C.

3. Standard Sea Water

Autosal model 8400B was standardized onry before sequence of measurements by use of
IAPSO Standard Seawater batch p137 whose conductivity ratio was 0.99995 (salinity=34.9980
psu). After the standardization, 8400B was monitored by 2-3 SSW ampules before and after the

measurements for samples.
Leg. 2- 31samples

Leg. 3- 39samples

4. Result
The average of difference between CTD and AUTOSAL is 0.010 psu(leg. 2) and 0.004 psu

(leg. 3). The standard deviation is 0.0192 (leg. 2) and 0.0022 (leg. 3).
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Salinity Data Comparison between CTD and AUTOSAL (Leg.2)

Bath Temg 24
Station |Bottle |2R offset 2R(cor)  |Smeasure
002C 97| 1.97733 0 1.97733 34.5543
oosc |-
010C 98| 1.97737 0 1.97737 34.5551
010C 99| 1.97738 -1 1.97737 34.5551
018C 112| 1.97731 -1 1.97730 34.5537
022C 113 1.97647 -1 1.97646 34.5372
022C 114| 1.97647 -2 1.97645 34.5370
022C 115 1.97646 -2 1.97644 34.5368
014C 111
014C 110
014C 101 1.97645 -2 1.97643 34.5366
014C 108{ 1.98296 -2 1.98294 34.6645
014C 107| 1.98521 -2 1.98519 34.7087
014C 106] 2.01102 -2 2.01100 35.2166
014C 105
014C 104| 2.02082 -2 2.02080 35.4097
014C 103| 2.01855 -2 2.01853 35.3650
014C 102 1.97247 -2 1.97245 34.4585
014C 109| 1.96769 -2 1.96767 34.3647
014C 100/ 1.96702 -2 1.96700 34.3515
028C 116 1.97692 -2 197690 34.5459
028C 117| 1.97575 -2 1.97573 34.5229
028C 118] 1.98450 -3 1.98447 34.6946
028C 119] 1.99885 -3 1.99882 34.9768
028C 120] 2.00424 -3 2.00421 35.0829
028C 121] 2.01341 -4 2.01337 35.2633
028C 122| 2.03872 -4 2.03868 35.7626
028C 123 2.03609 -4 2.03605 35.7106
028C 124) 2.01870 -3 2.01867 35.3677
028C 125 1.98970 -3 1.98967 34.7968
028C 126 1.97182 -3 1.97179 34.4455
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Difference of Salinity Data between CTD and AUTOSAL (Leg.2)

Station Bottle |Pres(CTD) | Temp(CTD) |Sal(CTD) Sal(Bottle) | Diff(CTD-Btl)
002C 2| 1000.0 44806 | 34.5518 | 34.5543 -0.0025
008C 2/ 1001.1 44982 | 34.5536 -

010C 7 998.8 4.5314 | 34.5528 | 34.5551 -0.0023
010C 7 998.8 4.5314 | 345528 | 34.5551| -0.0023
014C 2| 1000.9 4.5638 | 34.5489 -

014C 2| 1000.9 4.5638 | 34.5489 - :
014C 3 700.0 5.8543 | 34.5339 | 34.5366 -0.0027
014C 4 399.3 9.2572 | 34.6619 | 34.6645 -0.0026
014C 5 199.1 15.6049 | 34.7183 | 34.7087 0.0096
014C 6 173.6 | 21.0196 | 35.3204 | 35.2166 0.1038
014C 7 148.3 | 26.7320 | 35.3704 -

014C 8 124.3 | 27.4595| 35.3981 | 35.4097 -0.0116
014C 9 98.5| 28.4515| 35.3585| 35.3650 -0.0065
014C 10 49.8 | 29.6828 | 34.4730| 34.4585 0.0145
014C 11 30.1 20.6652 | 34.3634 | 34.3647 -0.0013
014C 12 10.3 | 29.6735| 34.3462 | 34.3515 -0.0053
018C 1| 1000.3 45562 | 34.5501| 34.5537 -0.0036
022C 11 1001.4 46990 | 345329 | 34.5372 -0.0043
022C 2, 10014 4.7008 | 34.5329 | 34.5370 -0.0041
022C 3| 10014 47026 | 34.5330 | 34.5368 -0.0038
028C 2| 1001.3 4.3468 | 34.5441 | 34.5459 -0.0018
028C 3 701.0 9.6707 | 34.5204 | 34.5229 -0.0025
028C 4/  400.2 9.2501 | 34.6899 | 34.6946 -0.0047
028C 5 2495 12.6816 | 34.9728 | 34.9768 -0.0040
028C 6 225.0 13.9278 | 35.0905 | 35.0829 0.0076
028C 7! 2003 15.8124 | 35.2753 | 35.2633 0.0120
028C 8 1752 | 20.8082| 35.7732 | 35.7626 0.0106
028C 9 150.1 23.8774 | 35.6998 | 35.7106 -0.0108
028C 10 100.5| 26.8571| 35.3530| 35.3677 -0.0147
028C 11 50.6 | 29.2484 | 34.7876 | 34.7968 -0.0092
028C 12 10.1 29.2265 | 34.4402 | 34.4455 -0.0053
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Salinity Data Comparison between CTD and AUTOSAL (Leg.2)

Slope(mea 1.000202

Slope(Med 1.000203 0.0000
. Offset -0.0004

Station|Bottle | Pres(CTD) | Temp(CTD)|Cond(CTD) |Cond(s.d.)|Sal(CTD) |Sal(Bottle) |Diff(CTD-Bt)|Cond(Bottle) | deltaC Slope C(corr.)  |deltaC(corr) |S(corr) Sdiff(cor)
028C| 10 100.5 | 26.8571 | 5.555516 | 0.000271 | 35.3530 | 35.3677 | -0.0147 | 5.557572 |-0.002056 | 1.000442 | 5.556245 |-0.001327 | 35.3582 | -0.0095
014C 8 124.3 | 27.4595 | 5.627028 | 0.001475 | 35.3981| 35.4097 | -0.0116 | 5.628666 |-0.001638 | 1.000362 | 5.627771 |-0.000895 | 35.4034 | -0.0083
028C 8 150.1 | 23.8774 | 5.288850 | 0.003746 | 35.6998 | 35.7106 | -0.0108 | 5.290276 |-0.001426 | 1.000345 | 5.289525 |-0.000751 | 35.7049 | -0.0057
028C| 11 50.6 | 29.2484 | 5.726588 | 0.000313 | 34.7876 | 34.7968 | -0.0092 | 5.727927 |-0.001339 |'1.000304 | 5.727352 |-0.000576 | 34.7929 | -0.0039
014C| .9 98.5 | 28.4515|5.726362 | 0.000229 | 35.3585 | 35.3650 | -0.0085 | 5.727296 |-0.000934 | 1.000233 | 5.727126 |-0.000170 | 35.3638 | -0.0012
028C| 12 10.1| 29.2265 | 5.671823 | 0.000138 | 34.4402 | 34.4455 | -0.0053 |5.672597 -0.000774 | 1.000207 | 5.672576 |-0.000022 | 34.4454 -0.0001
014C| 12 10.3 | 29.6735|5.704989 | 0.000111 | 34.3462 | 34.3515| -0.0053 | 5.705769 |-0.000780 | 1.000207 | 5.705748 |-0.000021 | 34.3514 | -0.0001
028C| 4 400.2 9.2501 | 3.726327 | 0.001047 | 34.6899 | 34.6946 | -0.0047 |3.726775 |-0.000448 | 1.000228 | 3.726684 |-0.000091 | 34.6936 | -0.0009
022C 11 10014 | 4.6990 | 3.322695 | 0.000114 | 34.5329 | 34.5372| -0.0043 | 3.323069 |-0.000374 | 1.000233 | 3.322970 |-0.000098 | 34.5361 -0.0011
022C| 2| 10014 4.7008 |3.322856 | 0.000092 | 34.5329 | 34.5370| -0.0041 |3.323214 |-0.000358 | 1.000228 | 3.323131 {-0.000083 | 34.5361 -0.0010
028C 5 249.5 | 126816 |4.073938 | 0.009497 | 34.9728 | 34.9768 | -0.0040 |4.074351 |-0.000413 | 1.000200 | 4.074366 | 0.000015 | 34.9769 0.0001
022C 3 10014 | 4.7026 | 3.323026 | 0.000059 | 34.5330 | 34.5368 | -0.0038 | 3.323355 |-0.000329 | 1.000220 | 3.323301 |-0.000054 | 34.5362 | -0.0006
018C 1) 10003 | 4.5562 |3.311410 | 0.000100 | 34.5501 | 34.5537 | -0.0036 |3.311718 |-0.000308 | 1.000214 | 3.311683 |-0.000035 | 34.5533 | -0.0004
014C 3 700.0 5.8543 | 3.413400 | 0.000434 | 34.5339 | 34.5366 | -0.0027 | 3.413634 |-0.000234 | 1.000186 | 3.413694 | 0.000059 | 34.5373 0.0007
014C| 4 399.3 9.2572 | 3.724248 | 0.000204 | 34.6619 | 34.6645| -0.0026 | 3.724502 |-0.000254 | 1.000176 | 3.724605 | 0.000103 | 34.6656 0.0011
002C| 2| 1000.0| 4.4806 | 3.304800 | 0.000130 | 34.5518 | 34.5543 | -0.0025 | 3.305020 |-0.000220 °1.000188;| 3.305072 | 0.000052 | 34.5549 0.0006
028C 3 701.0 5.6707 | 3.395698 | 0.000049 | 34.5204 | 34.5229 | -0.0025 | 3.395918 |-0.000220 | 1.000183"| 3.395988 | 0.000070 | 34.5237 0.0008
o10C, 7 998.8 4.5314 | 3.309361 | 0.000067 | 34.5528 | 34.5551 | -0.0023 |3.309560 |-0.000199 | 1.000181 | 3.309633 | 0.000073 | 34.5559 0.0008
o1toc| 7 998.8 4.5314 1 3.309361 | 0.000067 | 34.5528 | 34.5551 | -0.0023 | 3.309560 |-0.000199 | 1.000181 | 3.309633 | 0.000073 | 34.5559 0.0008
028C 2| 1001.3 | 4.3468 | 3.292304 | 0.000028 | 34.5441| 34.5459 | -0.0018 | 3.292447 |-0.000143 | 1.000165 | 3.292573 | 0.000126 | 34.5473 0.0015
014C| 11 30.1 | 29.6652 | 5.707469 | 0.000682 | 34.3634 | 34.3647 | -0.0013 | 5.707657 |-0.000188 | 1.000103 | 5.708229 | 0.000572 | 34.3685 0.0039
028C 6 225.0 | 13.9278 | 4.206412 | 0.000249 | 35.0905| 35.0829 0.0076 | 4.205595 | 0.000817 | 0.999901 | 4.206867 | 0.001272 | 35.0947 0.0119
014C 5 199.1| 15.6049 | 4.328837 | 0.019465 | 34.7183 | 34.7087 0.0096 | 4.327757 | 0.001080 | 0.999843 | 4.329317 | 0.001559 | 34.7227 0.0140
028C 8 175.2 | 20.8082 | 4.977579 | 0.001552 | 35.7732 | 35.7626 0.0106 | 4.976265 | 0.001314 | 0.999816 | 4.978190 | 0.001925 | 35.7781 0.0156
028C 7 200.3 | 15.8124 | 4.411484 | 0.000178 | 35.2753 | 35.2633 0.0120 | 4.410150 | 0.001334 | 0.999788 | 4.411980 | 0.001830 | 35.2797 0.0164
014C| 10 49.8 | 29.6828 | 5.726293 | 0.001110 | 34.4730 | 34.4585 0.0145 | 5.724158 | 0.002135 | 0.999697 | 5.727057 | 0.002899 | 34.4781 0.0197
014C| 6 173.6 | 21.0196 | 4.943172 | 0.000640 | 35.3204 | 35.2166 0.1038 | 4.930242 | 0.012930 | 0.997465 | 4.943776 | 0.013535 | 35.3252 0.1086
008C 2| 1001.1 4.4982 | 3.306573 | 0.000134 | 34.5536 - - -
014C| 2| 1000.9| 4.5638|3.311999 | 0.000583 | 34.5489 - - -
014C} 2| 1000.9| 4.56383.311999 | 0.000583 | 34.5489 - - -
014C 7 148.3 | 26.7320 | 5.546674 | 0.001969 | 35.3704 - - -
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Salinity Data Comparison between CTD and AUTOSAL (Leg.3)

Bath Temg 24

Station | Bottle 2R offset | 2R(cor) | Smeasure

030C 145| 1.97729 0] 1.97729 345535 345535
035C

036C 146] 1.97718 0 1.97718 345514 345513
037C - 147 1.97699 0 1.97699 345476 34.5475
038C 148 1.97700 0 1.97700 345478 34.5478
039C 149 1.97708 0 1.97708 34.5494 345494
040C 150/ 1.97687 0 1.97687 34.5453 34.5453
042C 151 1.97592 0 1.97592 34.5266 34.5266
043C 152| 1.97581: 0 1.97581 34.5245 34.5245
045C 153] 1.97728 0 1.97728 34.5533 34.5533
047C 154) 1.97765 0 1.97765 34.5606 34.5606
049C 155] 1.97724 0 1.97724 34.5525 34.5525
051C 156| 1.97723 0 1.97723 345523 34.5523
053C 157, 1.97730 1 1.97731 34.5539  34.5537
070C 158| 1.97706 1 1.97707 345492  34.5490
072C 159 1.97743 1 1.97744 345565  34.5563
074C 160; 1.97723 1 1.97724 345525  34.5523
076C 161 1.97728 -1 1.97727 34.5531 34.5533
078C 162 1.97725 -1 1.97724 34.5525 34.5527
080C 163 1.97704 -1 1.97703 34.5484  34.5486
082C 164| 1.97693 -1 1.97692 34.5463 34.5464
084C 165| 1.97642 0 1.97642 345364 34.5364
086C 166 1.97725 0 1.97725 345527 345527
088C 0

090C 170| 1.97697 0 1.97697 34.5472 34.5472
092C 169 1.97710 0 1.97710 345498  34.5498
095C 168 0

097C 167{ 1.97636 0 1.97636 34.5353 34.5353
098C 0

099C 174; 1.97690 -1 1.97689 34.5457 34.5459
101C 173| 1.97691 -1 1.97690 34.5459 34.5461
104C 172 1.97715 0 197715 34.5508 34.5508
106C 171) 1.97710 0 1.97710 34.5498 34.5498
107C 175, 1.97684 -1 1.97683 34.5445 34.5447
109C 176| 1.97644 -1 1.97643 345366 34.5368
111C 177 1.97765 0 1.97765 345606 34.5606
113C 178 1.97799 1 1.97800 34.5675 34.5673
116C 179, 1.97685 2 1.97687 34.5453 34.5449
118C 180 1.97702 3 1.97705 34.5488 34.5482
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Difference of Salinity Data between CTD and AUTOSAL (Leg.3)

Station |Bottle |Pres(CTD) |Temp(CTD) Sal(CTD) |Sal(Bottle) |Diff(CTD-Bt)
030C 2 1001.6 4.5211 | 345506 | 34.5535 -0.0029
035C 2 1000.0 44993 | 34.5477 -

036C 2 1000.1 44602 | 345490 34.5514 -0.0024
037C 2 1000.6 4.7436 | 34.5437 | 34.5476 -0.0039
038C 2 1000.0 4.6679 | 34.5456 | 34.5478 -0.0022
039C 2 999.3 43975 | 345469 | 34.5494 -0.0025
040C 2 997.9 44846 | 345412 | 34.5453 -0.0041
042C | 2 1000.1 4.7457 | 34.5237 | 34.5266 -0.0029
043C 2 898.5 47779 | 345207 | 34.5245 -0.0038
045C 2 999.0 44634 | 345509 | 34.5533 -0.0024
047C 2 998.8 44767 | 345516 | 34.5606 -0.0090
049C 2 998.3 45205 | 345492 | 34.5525 -0.0033
051C 2 999.8 45460 | 34.5488 | 34.5523 -0.0035
053C 2 999.3 45264 | 345510 | 34.5539 -0.0029
070C 2 998.8 4.8235 | 34.5464 | 34.5492 -0.0028
072C 2 1000.1 4.4240 | 34.5537 | 34.5565 -0.0028
074C 2 1000.6 46494 | 345488 | 34.5525 -0.0037
076C 2 999.7 47878 | 34.5446 | 34.5531 -0.0085
078C 2 999.8 | ' 46696 | 34.5501| 34.5525 -0.0024
080C 2 998.8 4.9460 | 34.5438 | 34.5484 -0.0046
082C 2 999.7 47499 | 345431 | 34.5463 -0.0032
084C 2 958.0 5.0386 | 34.5319 | 34.5364 -0.0045
086C 2 999.8 45914 | 345519 | 34.5527 -0.0008
088C 2 700.4 6.1610 | 34.5316

090C 2 1003.4 46096 | 34.5439| 345472 -0.0033
092C 2 999.5 46385 | 345459 | 34.5498 -0.0039
095C 2 1002.1 48238 | 34.5395

097C 2 1000.3 47785 | 345302 | 34.5353 -0.0051
098C 2 607.7 7.0500 | 34.5169

099C 2 999.4 46338 | 345378 | 34.5457 -0.0079
101C 2 1002.4 46599 | 34.5435| 34.5459 -0.0024
104C 2 1001.6 44782 | 345482 | 34.5508 -0.0026
106C 2 1001.0 45588 | 34.5447 | 34.5498 -0.0051
107C 2 999.7 48494 | 345375 | 34.5445 -0.0070
109C 2 999.0 45455 | 345322 | 345366 -0.0044
111C 2 998.2 42481 | 345527 | 34.5606 -0.0079
113C 2 999.3| 3.9315| 345586 | 34.5675 -0.0089
116C 2 1002.0 47902 | 345379 | 34.5453 -0.0074
118C 2 999.3 47170 | 34.5409 | 34.5488 -0.0079
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Salinity Data Comparison between CTD and AUTOSAL (Leg.3)

Slope{mea 1.000220

Slope(Med 1.000204 -0.0006

Offset -0.0004
Station) Bottle| Pres(CTD)| Temp(CTD)| Cond(CTD)| Cond(s.d.)| Sal(CTD) Sal(Bottle)| Dif(CTD-Bt)| Cond(Bottle)] deltaC Slope C(corr.) l|dettaC(corr)| S(corr) | Sdiff(cor)
030C 2/ 10016 4.5211 | 3.308380 | 0.000019 | 34.5506 | 34.5535| -0.0029 |3.308627 |-0.000247 | 1.000196 | 3.308656 | 0.000028 | 34.5538 0.0003
035C 2/ 1000.0 4.4893 | 3.306118 | 0.000020 | 34.5477 0.000121 | 3.306393 34.5509
036C 2] 1000.1 4.4602 | 3.302748 | 0.000173 | 34.5490 | 34.5514 | -0.0024 | 3.302954 |-0.000206 | 1.000184 | 3.303022 | 0.000068 | 34.5522 0.0008
037C 2| 10006 4.7436 | 3.327567 | 0.000027 | 34.5437 | 34.5476 | -0.0039 |3.327913 |-0.000346 | 1.000224 | 3.327847 |-0.000067 | 34.5469 -0.0008
038C 2/ 1000.0 4.6679 | 3.320963 | 0.000066 | 34.5456 | 34.5478 | -0.0022 |3.321154 |-0.000191 | 1.000178 | 3.321241 | 0.000087 | 34.5488 0.0010
039C| . 2 899.3 4.3975 | 3.296957 | 0.000028 | 34.5469 | 34.5494 | -0.0025 | 3.297171 |-0.000214 | 1.000186 | 3.297230 | 0.000059 | 34.5501 0.0007
040C 2 997.9 4.4846 | 3.304160 | 0.000043 | 34.5412 | 34.5453 | -0.0041 | 3.304508 |-0.000348 | 1.000226 | 3.304435 |-0.000074 | 34.5444 -0.0009
042C 2| 1000.1 4.7457 | 3.326004 | 0.000135 | 34.5237 | 34.5266 | -0.0029 | 3.326263 |-0.000259 | 1.000198 | 3.326283 | 0.000021 | 34.5269 0.0002
043C 2 898.5 4.7779 | 3.324260 | 0.000083 | 34.5207 | 34.5245 | -0.0038 | 3.324589 |-0.000329 | 1.000219 | 3.324539 |-0.000050 | 34.5239 -0.0006
045C 2 999.0 4.4634 | 3.303155 | 0.000033 | 34.5509 | 34.5533 | -0.0024 |3.303362 |-0.000207 | 1.000184 | 3.303430 | 0.000067 | 34.5541 0.0008
047C 2 998.8 4.4767 | 3.304388 | 0.000038 | 34.5516 | 34.5606 | -0.0090 |3.305162 [-0.000774 | 1.000355 | 3.304663 |-0.000499 | 34.5548 -0.0058
049C 2 998.3 4.5205 | 3.308064 | 0.000028 | 34.5492 | 34.5525 | -0.0033 |3.308348 |-0.000284 | 1.000207 | 3.308340 |-0.000009 | 34.5524 -0.0001
051C 2 999.8 4.5460 | 3.310365 | 0.000079 | 34.5488 | 34.5523 | -0.0035 |3.310669 |-0.000304 | 1.000213 | 3.310641 |-0.000028 | 34.5520 -0.0003
053C 2 999.3 4.5264 | 3.308781 | 0.000175 | 34.5510 | 34.5539 | -0.0029 |3.309035 |-0.000254 | 1.000198 | 3.309057 | 0.000022 | 34.5542 0.0003
070C 2 998.8 4.8235 | 3.334864 | 0.000016 | 34.5464 | 34.5492 | -0.0028 |3.335107 |-0.000243 | 1.000193 | 3.335145 | 0.000038 | 34.5496 0.0004
072C 2| 10001 4.4240 | 3.299938 | 0.000056 | 34.5537 | 34.5565 | -0.0028 |3.300172 |-0.000234 | 1.000192 | 3.300212 | 0.000040 | 34.5569 0.0005
074C 2| 10006 4.6494 | 3.319610 | 0.000016 | 34.5488 | 34.5525 | -0.0037 |3.319935 |-0.000325 | 1.000218 | 3.319888 |-0.000047 | 34.5520 -0.0005
076C 2 999.7 4.7878 | 3.331558 | 0.000020 | 34.5446 | 34.5531| -0.0085 |3.332298 |-0.000740 | 1.000342 | 3.331838 |-0.000460 | 34.5478 -0.0053
078C 2 999.8 4.6696 | 3.321493 | 0.000016 | 34.5501 | 34.5525| -0.0024 |3.321701 |-0.000208 | 1.000183 | 3.321771 | 0.000071 | 34.5534 0.0008
080C 2 998.8 4.9460 | 3.345583 | 0.000112 | 34.5438 | 34.5484 | -0.0046 | 3.345986 |-0.000403 | 1.000240 | 3.345866 |-0.000120 | 34.5470 -0.0014
082C 2 999.7 4.7499 | 3.328047 | 0.000021 | 34.5431| 34.5463 | -0.0032{3.328318 |-0.000271 | 1.000202 | 3.328327 | 0.000009 | 34.5464 0.0001
084C 2 958.0 5.0386 | 3.351085 | 0.001323 | 34.5319 | 34.5364 | -0.0045 |3.351481 |-0.000396 | 1.000237 | 3.351369 [-0.000111 | 34.5352 -0.0013
086C 2 999.8 4.5914 | 3.314671 | 0.000148 | 34.5519 | 34.5527 | -0.0008 |3.314746 |-0.000075 | 1.000143 | 3.314948 | 0.000202 | 34.5551 0.0023
088C 2 700.4 6.1610 | 3.440908 | 0.000425 | 34.5316 0.000116 | 3.441211 34.5350
080C 2| 10034 4.6096 | 3.315758 | 0.000085 | 34.5439 | 34.5472| -0.0033 |3.316047 {-0.000289 | 1.000208 | 3.316035 |-0.000012 | 34.5471 -0.0001
092C 2 999.5 4.6385 | 3.318348 | 0.000036 | 34.5459 | 34.5498 | -0.0039 |3.318677 |-0.000329 | 1.000220 | 3.318626 |-0.000051 | 34.5492 -0.0006
095C 2! 1002.1 4.8238 | 3.334439 | 0.000083 | 34.5395 0.000120 | 3.334720 34.5428°
097C 2| 1000.3 4.7785 | 3.329512 | 0.000220 | 34.5302 | 34.5353 | -0.0051 |3.329943 |-0.000431 | 1.000250 | 3.329792 |-0.000151 | 34.5335 -0.0017
098C 2 607.7 7.0500 | 3.516249 | 0.000170 | 34.5169 0.000114 | 3.516567 34.5204
098C 2 999.4 4.6338 | 3.317221 | 0.000028 | 34.5378 | 34.5457 | -0.0079 |3.317901 |-0.000680 | 1.000326 | 3.317498 |-0.000403 | 34.5410 -0.0047
101C 2 10024 4.6599 | 3.320167 | 0.000046 | 34.5435| 34.5459 | -0.0024 |3.320371 |-0.000204 | 1.000182 | 3.320445 | 0.000074 | 34.5467 0.0009
-104C 2] 10016 4.4782 | 3.304344 | 0.000040 | 34.5482 | 34.5508 | -0.0026 |3.304569 |-0.000225 | 1.000189 | 3.304619 | 0.000050 | 34.5514 0.0006
106C 2| 1001.0 4.5588 | 3.311196 | 0.000113 | 34.5447 | 34.5498 | -0.0051 |3.311641 |-0.000445 | 1.000255 | 3.311472 |-0.000169 | 34.5478 -0.0020
107C 2 999.7 4.8494 | 3.336451 | 0.000058 | 34.5375| 34.5445| -0.0070 |3.337053 |-0.000602 | 1.000300 | 3.336732 |-0.000321 | 34.5408 -0.0037
109C 2 999.0 4.5455 | 3.308853 | 0.000180 | 34.5322 | 34.5366 | -0.0044 | 3.309233 |-0.000380 | 1.000236 | 3.309129 |-0.000104 | 34.5354 -0.0012
111¢C 2 998.2 4.2481 | 3.284127 | 0.000193 | 34.5527 | 34.5606 | -0.0079 |3.284801 |-0.000674 | 1.000327 | 3.284398 |-0.000403 | 34.5559 -0.0047
113C 2 999.3 3.9315 | 3.256589 | 0.000057 | 34.5586 | 34.5675| -0.0089 |3.257343 |-0.000754 | 1.000354 | 3.256854 -0.000489 | 34.5617 -0.0058
116C 2| 1002.0 4.7902 | 3.331289 | 0.000042 | 34.5379 | 34.5453 | -0.0074 |3.331930 |-0.000641 | 1.000313 | 3.331569 |-0.000361 | 34.5411 -0.0042
118C 2 999.3 4.7170 | 3.324901 | 0.000037 | 34.5409 | 34.5488 | -0.0079 | 3.325588 |-0.000687 | 1.000327 | 3.325180 |-0.000408 | 34.5441 -0.0047



e1-G-¥
SALINITY (PSU)

Difference of Salinity Data vetween CTD and AUTOSAL (Leg.3)

35.8000 0.0000
4 1 ~0.0010
35.6000
4 -0.0020
A
35.4000 = 4 & A 4 o
A A 3
& 4 A {1 -0.0030
A )
A & n
& [
35.2000 A A 3 ~
4 A 4 -0.0040
, . N
A —o— Sal(CTD)
35.0000 & x -0.0050 | = Sal(Bottle)
a Diff(CTD-Btl)
4 —0.0060
34.8000
A 41 -0.0070
34.6000 A
-0.0080
A ¥
34.4000 y
a 4 —0.0090
342000 1 { i 1 1 L { 1 1 L L 1 | t i t 1 1 Il I 1 1 1 i | 1 1 ' i { L Il i i ] 1 i i __001 00
O O O L LH O O L O O O DL L L O L L L W
& F P K F S TS S T EF W

STATION



4.6 Dissolved Oxygen Measurement
K. Akizawa and T. Ohama "

V' :Marine Works Japan, LTD.

Objectives:

Measurement of dissolved oxygen (below D.O.) using D.O. meter corrected by the Winkler
titration processed to the WHP Operations and Methods(Culberson,1991).

Comparison of D.O. meter data corrected by the Winkler titration with CTD D.O. data.

Instruments:

D.O. meter ; TOA Portable Dissolved Oxygen Meter Model DO-25A
Titrator  ; Metrohm Model 716 DMS Titrino/ 10ml of titration vessel
Detector  ; Pt Electrode/ 6.0401.100

Software ; Data acquisition/ Metrohm, METRODATA/ 6.6040.100

Methods :

We sampled seawater by the 12 piston Niskin water samplers (Go 1015) during CTD upcast.

The water was sampled from the 5-liter Niskin bottles into 100ml D.O. glass bottles for D.O.
analysis. In several casts, seawater for the Winkler titration was also calibrated by BOD flasks
(ca, 180 ml) (see Green and Carritt 1966).

D.O. glass bottles were washed using two bottles of seawater, then seawater was
collected in the bottles with measuring water temperature. D.O. was measured by the
D.O. meter with CTD salinity for correction within 30 minutes after it was collected.
(We have done the 0-100% calibration of the D.O. meter before the measurement.).
(see TOA D.O. meter operation manual).

The samples for the titration method were analyzed within 2 hours. These samples were
analyzed by Metrohm piston burette of 10ml with Pt Electrode. The standardizations were
performed every day before the sample titration.

The data from the D.O. meter was corrected with calibration factors. The factors were

decided by linear regression based on the Winkler titration values vs. D.O. meter values.

Reproducibility:
(1) D.O. meter Value
85pairs of samples were analyzed as replicates taken by the same Niskin bottle. The average

and standard deviation (2 sigma) of difference of replicates were 0.018ml/l and 0.026ml/l
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(0.498% of D.O. maximum (5.21ml/l) in this cruise) .

(2) Winkler Titration Value
46pairs of samples were analyzed. The average and standard deviation (2 sigma) of
difference of replicates were 0.003ml/l and 0.004ml/l (0.11% of D.O. maximum (3.706ml/1) in

this cruise) .

Results:
(1) Correction of D.O. meter Values

Linear regression line shown below was obtained form 133 pairs of D.O. ’meter-WinkIer
data (Fig4.6.1).

All D.O. meter data were calibrated by this formula (Corrected D.O. data were Shown in
Tables4.6.1-1~3).

Formula: Y= 0.0904 +0.7111 X X (n=133)
R =0.9914
Y : Winkler Value (ml/1) X : D.O. meter Value (ml/1)

(2) CTD-D.O. Sensor Value correction
Linear regression line shown below was obtained from 251 pairs of CTD D.O. Sensor and
corrected D.O. data. (Fig.4.6.2)

For upcast :Y = 02077 +1.0014 X X (n=251)
R =0.989
Y : Corrected D.O. Value (ml/1) X : CTD-D.O. Sensor Upcast Value (ml/1)

(3) Contour plots
Contour plots in Figs.4.6.3-1~3 were made from corrected dissolved oxygen data in
Table4.6.1~3.

142 E Line : Stn C35,C36,C37,C38,C39,C40

138 E Line : Stn C42,C43,C45,C47,C49,C51,C53
Mindanao-New Gguinea Line  : Stn C70,C72,C74,C76,C78,C80,C82,C84,C86
7 N Line : Stn C88,C90,C92,C95,C97

8 N Line : Stn C98,C99,C101,C104,C106

10 N Line : Stn C107,C109,C111,C113,C116,C118
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(4) Vertical profiles
All vertical profiles in this cruise are shown in Figs.4.6.4-1~6. These profiles were derived
from corrected D.O. data in Tables.4.6.1-1~3.

References :

Culberson,C.H. (1991) Dissolved Oxygen, in WHP Operations and Methods, Woods
Hole.,pp1-15

Culberson,C.H.,G.Knapp,R.T.Williams and F.Zemlyak (1991) A comparison of
methods for the determination of dissolved oxygen in sea water (WHPO
91-2),Woods Hole.

Green,E.J. and D.E.Carritt (1966) An Improved lodine Determination Flask for
Whole-bottle Titrations, Analyst, 91, 207-208.

Horibe, Y., Y.Kodama and K.Shigehara (1972) Errors in sampling procedure for the
determination of dissolved oxygen by Winkler method,J. Oceanogr. Soc, Jpn., 28,
203-206.

Murray,N.,J.P.Riley and T.R.S.Wilson (1968) The solubility of oxygen in Winkler
reagents used for determination of dissolved oxygen, Deep-Sea Res., 15, 237-238

S.Kitagawa and K.Taira (1993) Measurement of dissolved oxygen by an electrode
method,

Umi no Kagaku (in Japanese), 2, 15-18.TOA Electronics Ltd. (1991) DO-25A Portable
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Fig.4.6.4-3-b Vertical plofiles
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Fig.4.6.4-4-a Vertical plofiles on 7N Line.
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Fig.4.6.4-5-a Vertical plofiles on 8N Line.
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Fig.4.6.4-6-a Vertical plofiles on 10N Line.
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Table4.6.1-1 Corrected D.O.data

Stn. C35 Stn. C36 Stn. C37
ON 142E 0-30S 142E 1S 142E
Depth D.O. D.O. Depth D.O. D.O. Depth D.O. D.O.

(db) (mi/)  (pmol/kg-sw) (db) (ml/l)  (umol/kg-sw) (db) (ml/l)  (pmol/kg-sw)
400 - - 400 3.041 132.36 400 3.052 132.80
499 - - 600 3.418 148.70 601 3.077 133.83
599 - - 701 2.405 104.60 700 2.384 103.67
700 2.359 102.58 799 2.352 102.27 801 2.345 101.96
800 2.323 101.02 899 2.316 100.71 901 2.323 101.02
901 2.277 99.00 1000 2.401 104.41 1001 2.337 101.63

1000 2.366 102.87
Stn. C38 Stn. C39 Stn. C40
1-30S 142E 28 142E 2-30S8 142E
Depth D.O. D.O. Depth D.O. D.C. Depth D.O. D.O.

(db) (ml/l)  (umol/kg-sw) (db) (ml/l)  (umol/kg-sw) (db) (ml/)  (pmol/kg-sw)
400 3.767 163.91 399 3.795 165.15 400 3.749 163.14
500 3.440 149.65 500 3.795 165.14 497 3.461 150.56
600 3.212 139.72 599 3.738 162.63 596 3.767 163.84
701 2.270 98.72 699 2.640 114.80 698 2.953 128.41
801 2.323 101.02 800 2.359 102.57 799 3.105 135.04
901 2.217 96.37 900 - — 901 2.956 128.54

1000 2.249 97.76 999 2.533 110.13 998 2.512 109.20

Stn. C42 Stn. C43 Stn. C45

1-158 138E 18 138E ON
Depth D.O. D.O. Depth D.O. D.O. Depth D.O. D.O.

(db) (ml/l)  (umol/kg-sw) (db) (mi/l)  (pmol/kg-sw) (db) (ml/l)  (umol/kg-sw)
398 3.685 160.38 399 3.642 158.25 399 3.383 147.18
501 3.646 158.62 502 3.681 159.97 501 3.155 137.25
601 3.646 158.59 600 3.575 155.34 600 3.177 138.16
700 3.429 149.14 698 3.436 149.32 700 2.778 120.83
800 3.177 138.14 798 3.397 147.62 800 2.501 108.75
900 2.963 128.85 897 2.842 123.52 900 2.288 99.46

1000 2.935 127.60 999 2.266 98.53

Stn. C47 Stn. C49 Stn. C51

IN 138E 2N 138E 3N 138E
Depth D.O. D.O. Depth D.O. D.O. Depth D.O. D.O.

(db) (ml/l)  (umol/kg-sw) (db) (ml/l)  (umol/kg-sw) (db) (ml/l)  (umol/kg-sw)
499 3.539 153.96 397 2.359 102.62 398 2.014 87.62
600 2.544 110.63 500 2.629 114.36 500 2.302 100.13
699 2.288 99.48 598 2.160 93.93 600 2.295 99.80
800 2.451 106.59 701 2.412 104.89 700 2.170 94.38
899 2.352 102.25 796 2.323 101.01 800 2.373 103.18
999 2.273 98.84 898 2.309 100.39 900 2.309 100.39

998 2.298 99.92 1000 2.291 99.61

Stn. C53 Stn. C70 Stn. C72

4N 138E 1-24N 129-30F 2-18N 129E
Depth D.O. D.O. Depth D.O. D.O. Depth D.O. D.O.

(db) (ml/)  (umol/kg-sw) (db) (ml/l)  (pmol/kg-sw) (db) (ml/ly  (umol/kg-sw)
399 2.110 91.68 400 2.800 121.81 399 2.643 115.02
498 2.181 94.78 500 2.295 99.83 499 2.423 105.40
598 2.067 89.83 600 2.302 100.13 600 2.224 96.72
699 1.605 69.75 700 2.241 97.48 699 2.174 94.54
799 1.975 85.82 800 2.252 97.93 799 2.245 97.62
898 2.131 92.61 898 2.409 104.72 899 2.131 92.66
999 2.074 90.14 999 2.295 99.77 1000 2.032 88.33
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Table4.6.1-2 Corrected D.O.data

Stn. C74 Stn. C76 Stn. C78
3-12N 128-30E 4-06N 128E 5N 127-30E
Depth D.O. D.O. Depth D.O. D.O. Depth D.O. D.O.

(db) (ml/l)  (umol/kg-sw) (db) (ml/l)  (umol/kg-sw) (db) (ml/)  (pmol/kg-sw)
400 1.737 75.56 400 1.690 73.55 400 1.587 69.06
500 2.231 97.04 500 2.103 91.47 500 2,074 90.24
599 2.209 96.10 600 2.074 90.22 601 2.067 89.91
700 2234 97.17 700 2.042 88.82 700 2.003 87.12
800 2323 101.02 800 1.989 86.49 799 2.096 91.12
899 2273 98.85 894 2.032 88.33 899 2.259 98.23

1001 2.160 93.89 1000 2.085 90.65 1000 2.057 89.41

Stn. C80 Stn. C82 Stn. C84

5-54N 127E 6-21IN 126-45E 6-39N 126-35E
Depth D.O. D.O. Depth D.O. D.O. Depth D.O. D.O.

(db) (ml/1)  (umol/kg-sw) (db) (ml/l)  (umol/kg-sw) (db) (ml/)  (pmol/kg-sw)
399 1.961 85.30 400 1.783 77.56 400 1.829 79.48
499 1.840 80.03 500 2.124 92.40 501 1.961 85.20
600 2.103 91.46 600 1.968 85.58 599 2.046 88.91
699 2.021 87.89 699 2.042 88.82 699 1.921 83.50
800 2.195 95.46 800 2.217 96.38 797 2.089 90.76
899 2.138 92.97 899 2.252 97.92 898 2.145 93.23
999 2213 96.22 1000 2.170 94.36 958 2.000 86.90

Stn. C86 Stn. C88 Stn. C90

6-5IN 126-28E N 126-30E 7N 126-44E
Depth D.O. D.o. Depth D.O. D.O. Depth D.O. D.O.

(db) (ml/l)  (umol/kg-sw) (db) (ml/l)  (umol/kg-sw) (db) (mli/)  (umol/kg-sw)
400 2.185 94.95 400 2.234 97.11 396 1.843 80.22
500 1.932 83.96 500 2.067 89.84 497 1.882 81.90
599 1.911 83.04 599 2.174 94.47 598 1.918 83.43
699 2.085 90.61 700 2.181 94.78 698 2.035 88.52
800 2.124 92.30 799 2.295 99.79
900 2.131 92.61 898 1.982 86.17

1000 2.156 93.69 1003 2.117 92.04

Stn. C92 Sta. C95 Stn. C97

N 127E 7E 127-30E 7N 128E
Depth D.O. D.O. Depth D.O. D.O. Depth D.O. D.O.

(db) (ml/1l)  (umol/kg-sw) (db) (ml/)  (umol/kg-sw) (db) (mi/l)  (umol/kg-sw)
400 1.758 76.39 399 1.715 74.54 399 1.594 69.28
500 2.153 93.54 499 1.875 81.49 501 1.797 78.09
600 2.010 87.36 598 1.897 82.42 600 2.110 91.69
687 1.971 85.66 699 2.060 89.52 700 2.057 89.37
800 2.089 90.76 800 2.124 92.31 801 2.067 89.83
900 2.153 93.54 901 2.117 92.00 901 2.138 92.92
999 2.145 93.23 1002 2.149 93.39 1000 1.971 85.66

Stn. C98 Stn. C99 Stn. C101

8N 126-36E &N 126-44E 8N 127E
Depth D.O. D.O. Depth D.O. D.O. Depth D.O. D.O.

(db) (ml/)  (umol/kg-sw) (db) (ml1l)  (umol/kg-sw) (db) (ml/l)  (umol/kg-sw)
400 2.483 108.06 400 2.078 90.31 399 1.662 72.22
501 2.003 87.14 502 2.117 91.99 499 1.697 73.77
604 2.039 88.67 603 1.889 82.11 599 1.989 86.43

700 2.067 89.83 699 2.046 88.91
799 2.138 92.92 799 1.975 85.82
900 2.074 90.14 900 2.010 87.36
999 2.039 88.60 1002 2.131 92.61
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Table4.6.1-3 Corrected D.O.data

Stn. C104 Stn. C106 Stn. C107
8N 127-30E 8N 128E 10N 126-12E
Depth D.O. D.O. Depth D.O. D.O. Depth D.O. D.O.

(db) (ml/l)  (umol/kg-sw) (db) (ml/)  (umol/kg-sw) (db) (ml/l)  (umol/kg-sw)
400 1.754 76.25 401 1.921 83.60 400 2.259 98.34
500 1.761 76.55 500 1.968 85.59 500 1.833 79.73
600 1.818 79.02 600 1.953 84,96 600 2.245 97.66
702 1.847 80.25 701 2.145 93.30 700 2.064 89.76
800 1.833 79.64 801 2.181 94.84 800 2.345 101.96
901 1.946 84.58 903 2.252 97.92 900 2.053 89.27

1002 2.113 91.84 1001 2.217 96.37 1000 2.206 95.91

Stn. C109 Stn. Cl11 Stn. Ci13

10N 126-28E 10N 126-44E 10N 127E
Depth D.O. D.O. Depth D.O. D.O. Depth D.O. D.O.

(db) (ml/l)  (umol/kg-sw) (db) (ml/)  (umol/kg-sw) (db) (ml/)  (pmol/kg-sw)
400 1.829 79.49 400 1.690 73.46 401 1.697 73.77
499 1.712 74.39 499 1.769 76.86 502 1.761 76.55
599 1.825 79.33 600 2.060 89.52 600 2.032 88.29
700 1.961 85.20 700 2.060 89.52 699 1.950° 84.73
799 1.946 84.58 801 2.074 90.14 800 2.103 91.38
899 1.975 85.82 899 2.131 92.61 901 2.167 94.16
999 2.010 87.36 998 2.185 94.93 999 2.170 94.31

Stn. Cl16 Stn. C118

10N 127-45E 10N 128E
Depth D.O. D.O. Depth D.O. D.O.

(db) (ml/f)  (umol/kg-sw) (db) (mli/l)  (umol/kg-sw)
399 1.744 75.78 399 1.769 76.86
502 1.904 82.73 498 1.726 75.00
601 2.032 88.29 599 1.875 81.49
701 1.953 84.89 700 2.202 95.70
799 2.110 91.69 799 2.174 94.47
899 2.081 90.45 899 2.181 94.78

1002 2.142 93.08 999 2.174 94.47
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5. Shipboard ADCP



5.1 OCEAN SURVEYORII

PERFORMANCE REPORT
By Darryl Symonds, RDI
&
Chikara Shimoda, SEA Corp

I. Introduction
The R/V Kaiyo, owned and operated by members of the Japanese Institute JAMSTEC invited Darryl
Symonds of RD Instruments (RDI) and Chikara Shimoda of SEA Corporation (SEA Corp) to attend the
Third Leg (LEG3) of their TOCS Cruise. The intention of their visit was to evaluate the performance of
the 38kHz Ocean Surveyor (OS-II) ADCP installed on the R/V Kaiyo.

LEG3 started on 13 September in Kavieng, Papua New Guinea and ended on 1 October at Palau Island.
The Map on the following page shows the entire route of LEG3. Much of this cruise track allowed
measurements of the Equatorial Undercurrent, and the Mindanao Current (part of the Western Boundary
Curreants).

LEGS3 included many stations that allowed for casts of a CTD rosette with 1 or 2 Sontek ADPs installed on
the rosette, the recovery of 2 JAMSTEC Triton Buoys, and the recovery of 2 RDI BroadBand Blue-Water
(BBBW) 150kHz ADCPs.

The following performance report will discuss the setup and performance of the OS-IL. This report will not
deal with any of the actual science the data will be used for. But, it is understood that the data is intended
and will be used by others for the latter purpose. This report will present information that supports the
OS-II as a reliable, robust, reasonable, and accurate shipboard current profiling device.

Before continuing it is important to understand all of the “major parts” that make up the OS-II System, as
each of these “major parts” must be in good working order for the OS-II System as a whole to complete its
function. Therefore we shall describe these “major parts” of the OS-II System.

Major Parts Description:

The RDI OS-II System as provided from the factory consists of both an operational hardware package (the
38kHz Transducer, Transducer Cable, and 38kHz Electronics Chassis) and a Data Acquisition Software
package (VMDAS program). To support the OS-II Hardware and Software SEA Corp. installed a UPS
backup system for “clean and reliable power” and a PIIT 600MHz Computer to operate the VMDAS
program and other RDI software products.

In addition to the above pieces specific data from the vessel must be supplied. The R/V Kaiyo supplied
heading from the vessel’s 360:1 synchro gyro to the OS-II electronics chassis. Differential corrected GPS
Navigation data is supplied from the R/V Kaiyo through a serial cable connection and the NMEA data
strings $GPGGA, and $GPVTG.
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II. Reliability
All shipboard systems require them to be reliable. For the purpose of this Report and specifically for the
OS-1I Acoustic Doppler Current Profiler (ADCP) reliability is defined as the ability to continuously operate
and collect data autonomously (without user attention) and does not have explainable or unexplainable
stoppages.

The OS-II System was in operation during the entire time of LEG3 of the TOCS Crunise. This was a total of
18 days. During that time, other than to do special testing of the OS-II System, at no time was there need
for input by an operator. At no time did the DAS fail to collect data from the OS-II hardware, the R/V
Kaiyo vessel input of gyro heading or navigation data. The OS-1I operated flawlessly and was 100%
reliable during the cruise.

III. Robustness
All shipboard systems must be robust. For the purpose of this Report and specifically for the OS-II
Acoustic Doppler Current Profiler (ADCP) robustness is defined as the ability to collect data through
changing sea conditions, ship speeds, and water features.

The ship speed while in transit was normally 14knots. While on station the vessel could be seen drifting as
slow as 0.2knots and as fast as 2knots. This, as is expected, depended on the winds and surface current
speeds.

The LEG3 of the TOCS Cruise provided for exceptional weather and sea conditions. Although, it cannot
be said that the seas were “flat” the seas were very calm and only long period swells were ever seen or
sensed throughout the cruise. Therefore there were no changing sea state conditions.

Most of LEG3 was in water deeper than 1,500 meters. Across this track the concentration levels of
suspended backscatter material (required to receive signals back) in the water column appeared to be fairly
uniform. That is to say no noticeable difference in backscattering levels were noted during the cruise other
than the normal diurnal migration of plankton and other sea life. Note, the backscatter in water depths of
less than 1,500 meters were very rarely traveled over once leaving Papua New Guinea and prior to Palau
Island and so are not mentioned here.

The water features (water current velocity) did change dramatically over the cruise track. Some features
such as the Equatorial Undercurrent or Mindino Current showed currents as high as 200cm/sec and as low
as Scm/sec.

The OS-IT ADCP consistently profiled to greater than 1000 meters with 16 meter depth cells throughout the
cruise. The entire profile of the current magnitudes and direction were consistent whether the vessel was
on station or moving at speeds greater than 14 knots. The 1000 meter profiling range exceeds RDI’s
specifications. The fact that this range was obtained and the currents were unchanged from when on station
to when moving all assure that the OS-IT ADCP is a robust system.

Figure 1 is provided to illustrate the ability of the ADCP to measure the same currents whether on station or
moving and when traveling in different directions. This figure shows a contour plot of the east/north
components through a time when the vessel was both in motion and on station. No noticeable variance in
the current vectors can be seen during these changes in vessel speed.
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Figure 1 — Contour plot indicating no changes in the velocity components with changing ship speed.

IV. Setup
The setup of any ADCP is based on the requirements of the science to be studied, the environment in which
data is being collected, and the capabilities of the ADCP to satisfy those requirements. A balance between
these, sometimes opposing, requirements is always required. As an example, the need for the highest
vertical resolution possible is, generally, in conflict with obtaining the maximum range out of the system.
That is, if you want to have high vertical resolution then you want to use small depth cells (bins). However,
the smaller the depth cell is then the less energy you place in the water. Resulting typically in less range.
So a balance between these 2 requirements must be made.

In addition to requirements listed above the setup of the system must align the ADCP transducer to the
vessels gyro (which is typically the centerline of the vessel). The installation of the transducer was done so
that the transducer alignment would be at an angle of 45°. Data collected prior to the TOCS Cruise was
analyzed by RDI Engineers and it was determined that the actual transducer alignment to the vessel is
43.28°. Data collected prior to LEG3 of the TOCS Cruise (i.e. LEG1 and LEG2) were collected using a
transducer alignment angle of 45°. This data must be reprocessed before the files STA and LTA can be
used for research studies. This reprocessing can be done through the RDI VMDAS program which
originally collected the data.

The first data sets (LEG3001-LEG3006) collected during LEG3 of the TOCS were collected using the 45°
transducer alignment angle. The data from files LEG3005 and LEG3006 (these are the first files to contain
data in water deep enough to collect ADCP data) have been reprocessed using the RDI VMDAS program.
The new STA, LTA, LOG, and VMP (the reprocessed setup file) have been copied to the ADCP data
collection computer. All other data files (LEG3007 and greater) collected during the cruise used the

transducer alignment angle of 43.28° and, therefore, require no reprocessing for this correction.
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In addition to the transducer alignment angle there are several other parameters that must be setup. The
OS-1I 38kHz ADCP can be setup to collect data in either or both the narrow bandwidth profiling mode
(providing the maximum range possible), and in the broad bandwidth profiling mode (providing an
increased vertical resolution). The setup choice for this leg of the TOCS Cruise was narrow bandwidth
profiling mode and 16meter depth cells. This setup met the requirements of the scientists. However, to
determine if there was another possible setup that would provide even more information 2 different tests
were carried out. The following reviews each of these tests.

Range Test ‘

During the cruise the second RDI BBBW150 ADCP was recovered at Station 90. The water at this
location was over 3000 meters deep. This made it an excellent location for range testing. At this station,
we used a total of 3 different setups to discover the maximum profiling range of the OS-II ADCP.

1. Setup 1—One-hundred 16 meter bins — This matches the setup we used during the rest of the
cruise with the exception we went from 75 bins to 100 bins.

2. Setup 2 — Sixty 32 meter bins ~ This doubles both the transmit and bin size over setup 1. Which
will place more energy into the water.

3. Setup 3 ~ One-hundred 16 meter bins and 32 meter transmit pulses — This is a special setup that is
not normally done. Typically the user will only setup the bin size and the OS-1IT ADCP will
automatically set the transmit pulse equal to that. However, for this setup we commanded the OS-
1I to override the transmit pulse with a 32 meter pulse. This, like Setup 2, was done to increase the
energy into the water.

Each setup was run for a 15 minutes. Averages of 1 minute and 5 minutes were collected during each of
these 15 minute periods. The range obtained in all 3 setups was greater than 1000 meters at the 25% good
data point. However, it was discovered that when using 32 bins the range to the 75% good data point
decreased to just less than 1000 meters.

Data obtained by both the OS-II ADCP and the Sontek ADP confirmed that below 1,000 meters there is a
dramatic reduction in backscattering material. The reduction in range found with the 32 meter bins is most
likely the result of the larger averaging depth cells moving into this weaker backscatter area. This would
result in a Jower signal to noise ratio and in turn a lower percentage of good data points in the furthest
ranges.

The following table presents the results obtained by averaging the three 5-minute averages during each
setup. all on station in water over 3000 meters deep. Ranges give are for the bin that is closest to the
percent good threshold indicated without going under the value shown.

S Range in Meters
etup
75% Good 50% Good 25% Good
16m bin/xmit 1071 1119 1188
32m bin/xmit 959 1076 1162
16m bin/32m xmit 1063 1111 1165

Table 1. Range versus Depth Cell (bin) Setup

Vertical Resolution Test

The OS-11 38kHz ADCP can be setup to collect data in either or both the narrow bandwidth profiling mode
(providing the maximum range possible), and in the broad bandwidth profiling mode (providing an
increased vertical resolution). A test was performed in which the OS-II ADCP was setup to collect both
narrow bandwidth and broad bandwidth pings at the same time. The narrow bandwidth profiling setup
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used 16meter bins to allow for the 1000 meters of profiling range. While, the broad bandwidth profiling
setup used 8 meter bins to allow for high vertical resolution.

The data collected for this test was done while traveling at 14knots for approximately 1.5 hours. The data
was averaged in 1 minute, 5 minute, 10 minute, 15 minute, and 100 minute intervals using the VMDAS
program. Each of these averages starting with the same start time of 20September2000 at 01:51:37 were
output into TEXT files using the RDI WINADCP program. The TEXT files were then read into
Microsoft™ EXCEL™ where the components for East (U), North (V), and Vertical (W) for each averaging
interval and profiling mode were plotted and attached as Figures 2-11.

The BB Mode profiled 800 meters with 8 meter bins. Comparing the short term 1 or 5 minute averages of
the BB Mode pings to the NB Mode pings allows one to see more shear structure in the water. It is also
apparent that the standard deviation of the BB Mode pings is lower than the NB Mode pings. Which
allows for viewing this higher resolution profiling in short time periods. This is best seen by viewing the
comparison of Figure 2 and 3 with Figures 6 and 7 (and then again with figures 8-11). Figures 2 and 3
show that the short average of the NB pings results in a much noisier signal but does show the same trends
as the lower noise signal found in the BB pings. Increasing the averaging interval to 5 minutes shows
already a greatly decreased noise in both the NB and BB pings. Averaging still longer and soon the 2
modes are virtually identical and have about the same noise characteristics. However, with the longer
averaging intervals we have smoothed the velocity estimate because of both the velocity variability in both
time and space (we are moving at 14 knots when collecting this data).

BB & NB Modes 1 Minute Avg (14 Pings) Comparison

0 160 320 480 640 800 960 1120

Velocity mm/sec

Depth Meters

Figure 2 — Comparison of a 1minute average of the East component measured with an
8 meter Broad Bandwidth (BB) Depth Cell to a 16 meter Narrow Bandwidth (NB) Depth Cell
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BB & NB Modes 1 Minute Avg (14 Pings) Comparison
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Figure 3 — Comparison of a 1 minute average of the North component measured with an
8 meter Broad Bandwidth (BB) Depth Cell to a 16 meter Narrow Bandwidth (NB) Depth Cell

BB & NB Modes 5 Minute Avg (14 Pings) Comparison
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Figure 4 — Comparison of a 5 minute average of the East component measured with an
8 meter Broad Bandwidth (BB) Depth Cell to a 16 meter Narrow Bandwidth (NB) Depth Cell
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BB & NB Modes 5 Minute Avg (68 Pings) Compatrison
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Figure 5 — Comparison of a 5 minute average of the North component measured with an
8 meter Broad Bandwidth (BB) Depth Cell to a 16 meter Narrow Bandwidth (NB) Depth Cell

BB & NB Modes 10 Minute Avg (136 Pings) Cdmparison
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Figure 6 — Comparison of a 10 minute average of the East component measured with an
8 meter Broad Bandwidth (BB) Depth Cell to a 16 meter Narrow Bandwidth (NB) Depth Cell
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BB & NB Modes 10 Minute Avg (136 Pings) Comparison
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Figure 7 — Comparison of a 10 minute average of the North component measured with an
8 meter Broad Bandwidth (BB) Depth Cell to a 16 meter Narrow Bandwidth (NB) Depth Cell

BB & NB Modes 15 Minute Avg (204 Pings) Compatison
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Figure 8 — Comparison of a 15 minute average of the East component measured with an
8 meter Broad Bandwidth (BB) Depth Cell to a 16 meter Narrow Bandwidth (NB) Depth Cell
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BB & NB Modes 15 Minute Avg (204 Pings) Compatrison
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Figure 9 — Comparison of a 15 minute average of the North component measured with an
8 meter Broad Bandwidth (BB) Depth Cell to a 16 meter Narrow Bandwidth (NB) Depth Cell

BB & NB Modes 100 Minute Avg (1369 Pings) Comparison
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Figure 10 — Comparison of a 100 minute average of the East component measured with an
8 meter Broad Bandwidth (BB) Depth Cell to a 16 meter Narrow Bandwidth (NB) Depth Cell
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Figure 11 — Comparison of a 100 minute average of the North component measured with an
8 meter Broad Bandwidth (BB) Depth Cell to a 16 meter Narrow Bandwidth (NB) Depth Cell

V. Velocity Accuracy and Reasonableness
In the Setup Analysis it was shown that both the NB and BB modes agreed very well with each other. Each
of these modes is completely independent using entirely different transmit pulses and processing methods.
Although this is very suggestive of collecting accurate and reasonable data it does not have validation from
an outside source.

During the cruise there were 2 sources for independent comparisons. These included current profiles
measured by RDI’s BBBW 150kHz ADCPs and also data collected by Sontek’s ADP installed on the CTD
rosette. Comparing data from the shipboard system to each of these systems presents unique issues, which
do not necessarily warrant an absolute comparison. However, it is possible to compare the data from each
of these systems to the OS-II ADCP and verify if that the data being collected is reasonable.

OS-II ADCP to BBBW 150kHz Comparison :

The BBBW 150kHz s/n 1224 was deployed at latitude 2 30 South and longitude 142 00 East (Station 40).
In order, to compare to data collected from this data point it was necessary to find OS-II ADCP data that
was collected at this location, for a time interval long enough to remove the short term uncertainty, and
close to a time when the BBBW 150kHz ADCP was measuring data.

The BBBW 150kHz ADCP was setup to measure currents for 32 seconds at the beginning of each hour.
The system was deployed approximately 250 meters below the surface looking up. Reviewing the data
collected with the OS-II ADCP revealed only one time when the R/V Kaiyo was stationary for a period of
time that would allow a sufficient number of pings to allow for a reasonable comparison. Regrettably, this
time was 1 hour after the BBBW ADCP had been recovered.

Therefore, in order to make a comparison possible a trend of velocity as measured by the BBBW ADCP
was required. To accommodate this the 6 hours prior to the recovery of the BBBW ADCP were plotted
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against the single data point from the OS-II ADCP which was for the hour following the last data point of
the BBBW ADCP. All of this data was exported into TEXT files using RDI’s WINADCP program. The

data from both systems was then imported into Microsoft™ EXCEL™ where the components for East ),
North (V), and Vertical (W) were plotted onto individual graphs. These graphs are contained in Figure 12
through Figure 14.

The OS-II ADCP although not exactly like the BBBW ADCP data does show the same trends as the
BBBW ADCP and given that this data is taken 1 hour later it is believed that it provides very reasonable
agreement. The result is that the OS-II ADCP as well as the BBBW ADCP do appear to measuring the
same currents and features.

OS-II ADCP to a lowered ADP Comparison

The Sontek ADP was mounted on a CTD rosette and collected data at many stations while at the same time
the OS-II ADCP collected data. The data from the ADP at Station 30 and Station 35 were plotted on to a
graph by Eric Firing and then this graph was given to us for use in performing a comparison.

The R/V Kaiyo remained at each Station for over 1 hour. The time for casting at each of these stations was
approximately 1 hour. The OS-II ADCP data was averaged in 30 minutes intervals (with VMDAS) during
both Station 30 and 35. The 30 minute average that coincided with half way through each cast was plotted
with the WINACP and then used to compare to the graphs provided by Eric Firing,

Figure 15 is the comparison at Station 30 and Figure 16 is the comparison at Station 35. In these figures,
we are able to see the similarities in both the shears and shapes of the features throughout the water column.
Although the magnitudes of these features are not exactly the same the similarities in the data provides
enough reassurances that the data from the OS-II is providing reasonable data and that the 2 instruments are
measuring the same currents and features.

East {U):Velocity Comparison of
BB BW150 (16 Pings) 8 OS NB Mode (100 Pings)
. . v e 2%

0 160 320° 480 640 960

300 i i ' i 300.

20 200

100 100

o o

100, “400
g 2200 200
£ w0 %0
%’ 400 400
§ 600 -£00
$00

760, 700
500 400

900

4000
“Depth Meters
Figure 12 - Comparison of East Component of OS-II 38kHz ADCP to
BBBW 150kHz
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VI. Summary and Conclusions
The OS-II System has proven itself to be reliable and robust by its continued autonomous operation without
stopping. It is performing to all of its specifications and in the case of range is exceeding its specifications.

Using 16 meter depth cells in NB mode is sufficient to obtain the maximum range. Aad, if higher vertical
resolution is required then the BB mode can be enabled allowing for 8 meter depth cells. Enabling the BB
pings will increase the ping time from 2.41 seconds (NB ping only) to 4.42 seconds. This results in a
decrease of the total number of pings possible in a given time period to approximately half to what can be
obtained when only one profiling mode is enabled. This relates to an increase in the standard deviation by
a factor of 1.4 for either mode. However, the BB mode even with the smaller 8 meter bins will still have a
factor of 2-3 lower standard deviation than the NB mode within the same averaging interval. Overall, this
results in being able to use the OS-1I ADCP to gather both deep data and high vertical resolution
simultaneously from a single instrument.

The reasonableness of the data is confirmed by four separate comparisons.
1. The OS-1I NB modes measure the same currents when on station and in motion
2. The OS-II NB and BB processing modes.
3. The OS-1138kHz ADCP to BBBW 150kHz ADCP.
4. The OS-1138kHz ADCP to the Sontek ADP.

While it is true that each of these comparisons is not conclusive in itself, the fact that all 4 are giving such
good comparisons that there can be little doubt that the OS-II is reporting reasonable and accurate
information.

During most of the cruise firmware version 23.05 was installed in the OS-II electronics chassis. Version
23.07 was installed the evening of 28 September 2000 (GMT). The only change to the firmware code is to
provide on more level of processing for the NB profiling mode and to allow serial firmware downloads in
the future. All other processing and basic routines are exactly the same in version 23.07 as they were in
version 23.05. The last 2 days of the cruise provided data to confirm that the operation and performance of
the system was unchanged but this upgrade.

The OS ADCP was able to obtain bottom track information from depths beyond 1,700 meters. This data
agreed well with the navigation data being collected at the same time.

In conclusion, the OS-II 38kHz ADCP is reliably performing to its specification, the setup of the system as
used by JAMSTEC is good, and the data being collected can be used with confidence in regards to its
reasonableness, accuracy, and reliability.
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Table 2. Data Files Used in Creating the Included Figures

File Name Description

LEG3015 ** VMDAS OS-1I data file used to estimate the maximum shear measured
LEG3006 *.* VMDAS OS-1I data file used to create figure 1

LEG3011_*.* through | VMDAS OS-II data files used to create Table 1

LEG3014 *.*

LEG3009 ** VMDAS OS-1I data file used to create the figure2 — figure 11

LEG3006_*.* VMDAS OS-II data file and BBBW Self-Contained data set to create figure 12 —
and 0025142.* - figure 14

LEG3006 *.* VMDAS OS-1I data file used to create figures 15 and 16

Data Files Description and Location
Collected During LEG3 of the TOCS Cruise

LEG3001_000000 ==> Original Real Time Data collected using a 45 degree misalignment. Data collected
dock side and in very shallow water <20 meters. NB Mode, 16m bins, 10m blank. INI file Ensemble
interval set to 3 seconds.

STA ==> 1 minute averages

LTA ==> 60 minute averages

VMO ==> Copy of the VMDAS INI setup used when collecting data

LOG ==> Log of the ADCP setup command transaction

Start Time ==> 13Sep2000 02:02:27

End Time ==> 13Sep2000 02:39:12

Start Pos ==> 2 35 05S : 150 47 18E

End Pos ==> 2 35 05S : 150 47 18E

LEG3002_000000 ==> Original Real Time Data collected using a 45 degree misalignment. Data collected
dock side and in very shallow water <20 meters. NB Mode, 16m bins, 16m blank. INI file Ensemble
interval set to 3 seconds.

STA ==> 1 minute averages

LTA ==> 60 minute averages

VMO ==> Copy of the VMDAS INI setup used when collecting data

LOG ==> Log of the ADCP setup command transaction

Start Time ==> 13Sep2000 02:40:42

End Time ==> 13Sep2000 02:41:23

Start Pos ==> 2 35 05S : 150 47 18E

End Pos ==> 2 35 05S : 150 47 18E

LEG3003_000000 ==> Original Real Time Data collected using a 45 degree misalignment. Data collected
just as we are leaving dock side and in very shallow water <20 meters. NB Mode, 16m bins, 10m blank.
INI file Ensemble interval set to 3 seconds.

STA ==> 1 minute averages

LTA ==> 60 minute averages

VMO ==> Copy of the VMDAS INI setup used when collecting data

LOG ==> Log of the ADCP setup command transaction
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Start Time ==> 13Sep2000 02:43:23

End Time ==> 13Sep2000 05:28:52

Start Pos ==> 2 35 058 : 150 47 18E

End Pos ==>23820S : 15039 17E

LEG3004_000000 ==> Original Real Time Data collected using a 45 degree misalignment. Data collected
just as we are leaving dock side and in very shallow water <20 meters. NB Mode, 16m bins, 10m blank.
INI file Ensemble interval set to 3 seconds.

STA ==> 1 minute averages

LTA ==> 60 minute averages

VMO ==> Copy of the VMDAS INI setup used when collecting data

LOG ==> Log of the ADCP setup command transaction

Start Time ==> 13Sep2000 05:29:48

End Time ==> 13Sep2000 05:34:37

Start Pos ==> 2 38 23S : 150 39 09E

End Pos ==> 2 38 38S : 150 38 16E

LEG3005_000000 ==> Original Real Time Data collected using a 45 degree misalignment. Data from start
of Leg 3 (leaving Papua New Guinea) and prior to station 30. Contains both bottom track (to >1400
meters) and navigation data. NB Mode, 16m bins, 16m blank. INI file Ensemble interval set to 3 seconds.
STA ==> 1 minute averages

LTA ==> 60 minute averages

VMO ==> Copy of the VMDAS INI setup used when collecting data

LOG ==> Log of the ADCP setup command transaction

Start Time ==> 13Sep2000 05:35:12

End Time ==> 13Sep2000 13:00:20

Start Pos ==> 2 3839S : 150 38 11E

End Pos ==> 138 58S : 14923 42E

File LEG3005_000_000000==> This is LEG3005_000000 data that has been reprocessed to use a 43.28
misalignment angle. These files are recommended for use instead of the LEG300_000000.STA/LTA files.
STA ==> 1 minute averages

LTA ==> 60 minute averages

VMP ==> Copy of the VMDAS VMO setup used when creating this data set

LEG3006_000000 ==> Original Real Time Data collected using a 45 degree misalignment. Data from
prior to station 30 and just after station 40. Contains only navigation data BT is shutoff at this point to
collect as many pings as possible. NB Mode, 16m bins, 16m blank. INI file Ensemble interval set to 3
seconds.

STA ==> 1 minute averages

LTA ==> 60 minute averages

VMO ==> Copy of the VMDAS INI setup used when collecting data

LOG ==> Log of the ADCP setup command transaction

Start Time ==> 13Sep2000 13:01:21

End Time ==> 16Sep2000 03:35:55

Start Pos ==> 138515 : 14923 31E

End Pos ==> 228 49S : 141 55 55E

File LEG3006_000_000000==> This is LEG3006_000000 data that has been reprocessed to use a 43.28
misalignment angle. These files are recommended for use instead of the LEG300_000000.STA/LTA files.
STA ==> 1 minute averages

LTA ==> 60 minute averages

VMP ==> Copy of the VMDAS VMO setup used when creating this data set
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Special Note

Although LEG3001 - LEG3006 all require reprocessing to rotate velocities to an alignment angle of 43.28
degrees instead of the 45 degree alignment angle used to original collect the data only the data from files
LEG3005 an LEG3006 contain data in water deep enough to contain useful data.

LEG3007_000000 ==> Original Real Time Data collected using a 43.28 degree misalignment. NB Mode,
16 meter bins, 16 meter blank. Data starts just after station 40. Contains only navigation data BT is shutoff
at this point to collect as many pings as possible. INI file Ensemble interval set to 3 seconds.

STA ==> 1 minute averages

LTA ==> 60 minute averages

VMO ==> Copy of the VMDAS INI setup used when collecting data

LOG ==> Log of the ADCP setup command transaction

Start Time ==> 16Sep2000 03:40:35

End Time ==> 20Sep2000 01:40:21

Start Pos ==> 2 28 48S : 141 56 07E

End Pos ==> 3 23 32N : 136 22 52E

LEG3008_000000 ==> Original Real Time Data collected using a 43.28 degree misalignment. Data
collected to see what the shortest possible VMDAS ensemble interval can be accomplished with single ping
OS NB ADCP ensembles. NB Mode, 16 meter bins, 16 meter blank, 100 raw ensembles average to 2.41
seconds per ensemble. Contains only navigation data BT is shutoff at this point to collect as many pings as
possible. INI file Ensemble interval set to 1 seconds.

STA ==> 1 minute averages

LTA ==> 60 minute averages

VMO ==> Copy of the VMDAS INI setup used when collecting data

LOG ==> Log of the ADCP setup command transaction

Start Time ==> 20Sep2000 01:42:44

End Time ==> 20Sep2000 01:46:43

Start Pos ==> 3 23 23N : 136 22 28E

End Pos ==> 3 23 06N : 136 21 39E

LEG3009_000000 ==> Original Real Time Data collected using a 43.28 degree misalignment. This file
contains both NB Profiling Mode, 16 meter bins, 16 meter blank and BB Profiling Mode 8 meter bins, 16
meter blank. Although both profiling modes are included in this data file, only the BB profile data is
accessible for the VMDAS and WINADCP programs to read. Contains only navigation data BT is shutoff
at this point to collect as many pings as possible. INI file Ensemble interval set to 2 seconds.

STA ==> 1 minute averages

LTA ==> 60 minute averages

VMO ==> Copy of the VMDAS INI setup used when collecting data

LOG ==> Log of the ADCP setup command transaction

Start Time ==> 20Sep2000 01:51:37

End Time ==> 20Sep2000 03:32:19

Start Pos ==> 3 22 46N : 136 20 42E

End Pos ==>3 15 08N : 136 00 48E

File LEG3009_000_000000==> This is identical to LEG3009_000000 except now the NB profile data is
accessible for the VMDAS and WINADCP programs to read and the BB profile data is not.
STA ==> 1 minute averages

Performanée Report 5-1-19 00/10/01



LTA ==> 60 minute averages
VMP ==> Copy of the VMDAS VMO setup used when creating this data set

LEG3010_000000 ==> Original Real Time Data collected using a 43.28 degree misalignment. NB Mode,
16 meter bins. Contains only navigation data BT is shutoff at this point to collect as many pings as possible.
INI file Ensemble interval set to 2 seconds.

STA ==> 1 minute averages

LTA ==> 60 minute averages

VMO ==> Copy of the VMDAS INI setup used when collecting data

LOG ==> Log of the ADCP setup command transaction

Start ==> 20Sep2000 03:37:01

End ==> 23Sep2000 23:42:21.80

Start Pos ==> 3 14 47N : 135 59 49E

End Pos ==> 6 47 22N : 126 42 19E

LEG3011_000000 ==> Original Real Time Data collected using a 43.28 degree misalignment. NB Mode,
16 meter bins and 100 bins. Used to determine the maximum range possible while on station. Contains
only navigation data BT is shutoff at this point to collect as many pings as possible. INI file Ensemble
interval set to 2 seconds.

STA ==> 1 minute averages

LTA ==> 60 minute averages

VMO ==> Copy of the VMDAS INI setup used when collecting data

LOG ==> Log of the ADCP setup command transaction

Start ==> 23Sep2000 23:47:58

End ==> 24Sep2000 00:03:00

Start Pos ==> 6 47 21N : 126 42 18E

End Pos ==> 6 47 09N : 126 42 13E

LEG3012_000000 ==> Original Real Time Data collected using a 43.28 degree misalignment. NB Mode,
32 meter bins and 60 bins. Used to determine the maximum range possible while on station. Contains only
navigation data BT is shutoff at this point to collect as many pings as possible. INI file Ensemble interval
set to 2 seconds.

STA ==> 1 minute averages

LTA ==> 60 minute averages

VMO ==> Copy of the VMDAS INI setup used when collecting data

LOG ==> Log of the ADCP setup command transaction

Start ==> 24Sep2000 00:06:52

End ==> 24Sep2000 00:21:56

Start Pos ==> 6 47 02N : 126 42 11E

End Pos ==> 6 46 59N : 126 42 06E

LEG3013_000000 ==> Original Real Time Data collected using a 43.28 degree misalignment. NB Mode,
16 meter bins, and 32 meter transmit pulse with 100 bins. Error in the NB transmit command caused this
file to be aborted and no data was collected.

STA ==> N/A

LTA ==> N/A

VMO ==> Copy of the VMDAS INI setup used when collecting data

LOG ==> Log of the ADCP setup command transaction

Start ==> N/A

End ==> N/A

Start Pos ==> N/A

End Pos ==> N/A
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LEG3014_000000 ==> Original Real Time Data collected using a 43.28 degree misalignment. NB Mode,
16 meter bins, and 32 meter transmit pulse with 100 bins. Used to determine the maximum range possible
while on station. Contains only navigation data BT is shutoff at this point to collect as many pings as
possible. INI file Ensemble interval set to 2 seconds.

STA ==> 1 minute averages

LTA ==> 60 minute averages

VMO ==> Copy of the VMDAS INI setup used when collecting data

LOG ==> Log of the ADCP setup command transaction

Start ==> 24Sep2000 00:31:28

End ==> 24Sep2000 00:46:32

Start Pos ==> 6 47 12N : 126 42 07E

End Pos ==> 6 46 43N : 126 42 13E

LEG3015_000000 ==> Original Real Time Data collected using a 43.28 degree misalignment. NB Mode,
16 meter bins with 75 bins. Contains only navigation data BT is shutoff at this point to collect as many
pings as possible. INI file Ensemble interval set to 2 seconds.

STA ==> 1 minute averages

LTA ==> 60 minute averages

VMO ==> Copy of the VMDAS INI setup used when collecting data

LOG ==> Log of the ADCP setup command transaction

Start ==> 24Sep2000 00:51:04

End ==> 28Sep2000 20:36:06

Start Pos ==> 6 47 44N : 126 42 14E

End Pos ==> 959 60N : 127 58 55E

Special Note
INSTALLED VERSION 23.07 FIRMWARE AT THIS TIME. ALL FILES PREVIOUS TO THIS POINT
USED FIRMWARE VERSION 23.05. ALL FILES FORWARD USED FIRMWARE VERSION 23.07.

LEG3016_000000 ==> Quick Test of the new firmware version 23.07 to be sure nothing had changed
while we are on station. Original Real Time Data collected using a 43.28 degree misalignment. NB Mode,
16 meter bins with 75 bins. Contains only navigation data BT is shutoff at this point to collect as many
pings as possible. INI file Ensemble interval set to 2 seconds.

STA ==> 1 minute averages

LTA ==> 60 minute averages

VMO ==> Copy of the VMDAS INI setup used when collecting data

LOG ==> Log of the ADCP setup command transaction

Start ==> 28Sep2000 21:26:13

End ==> 28Sep2000 21:31:14

Start Pos ==> 10 00 03N : 128 00 06E

End Pos ==> 10 00 03N : 128 00 07E
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LEG3017_000000 ==> Original Real Time Data collected using a 43.28 degree misalignment. This file
contains both NB Profiling Mode, 16 meter bins, 16 meter blank and BB Profiling Mode 8 meter bins, 16
meter blank. Although both profiling modes are included in this data file, only the BB profile data is
accessible for the VMDAS and WINADCP programs to read. Contains only navigation data BT is shutoff
at this point to collect as many pings as possible. INI file Ensemble interval set to 2 seconds.

STA ==> 1 minute averages

LTA ==> 60 minute averages

VMO ==> Copy of the VMDAS INI setup used when collecting data

LOG ==> Log of the ADCP setup command transaction

Start Time ==> 28Sep2000 21:35:06

End Time ==> 28Sep2000 02:35:08

Start Pos ==> 10 00 03N : 128 00 07E

End Pos ==> 901 36N : 127 40 17E

File LEG3017_000_000000==> This is identical to LEG3017_000000 except now the NB profile data is
accessible for the VMDAS and WINADCP programs to read and the BB profile data is not.

STA ==> 1 minute averages

LTA ==> 60 minute averages

VMP ==> Copy of the VMDAS VMO setup used when creating this data set

LEG3018_000000 ==> Original Real Time Data collected using a 43.28 degree misalignment. NB Mode,
16 meter bins with 75 bins. Contains only navigation data BT is shutoff at this point to collect as many
pings as possible. INI file Ensemble interval set to 2 seconds.

STA ==> 1 minute averages

LTA ==> 60 minute averages

VMO ==> Copy of the VMDAS INI setup used when collecting data

LOG ==> Log of the ADCP setup command transaction

Start ==> 29Sep2000 02:38:57

End ==> 30Sep2000 10:48:59

Start Pos ==> 9 01 42N : 127 40 14E

End Pos ==> 7 47 36N : 133 23 46E

LEG3019_000000 ==> Original Real Time Data collected using a 43.28 degree misalignment. NB Mode,
16 meter bins with 75 bins. BT is enabled. Data collection halted so that the maximum bottom track depth
to track could be changed to 2000 meters. This would allow for the maximum depth to track the bottom to.
INI file Ensemble interval set to 2 seconds.

STA ==> 1 minute averages

LTA ==> 60 minute averages

VMO ==> Copy of the VMDAS INI setup used when collecting data

LOG ==> Log of the ADCP setup command transaction

Start ==> 30Sep2000 10:53:14

End ==> 30Sep2000 10:54:51

Start Pos ==> 7 47 34N : 133 24 13E

End Pos ==>7 4731N: 133 24 13E
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LEG3020_000000 ==> Original Real Time Data collected using a 43.28 degree misalignment. NB Mode,
16 meter bins with 75 bins. BT is enabled. Data collection with the maximum bottom track depth set to
2000 meters. This would allow for the maximum depth to track the bottom to. INI file Ensemble jnterval
set to 2 seconds. Bottom track was detected and locked onto at depths greater than 2000 meters.

STA ==> 1 minute averages

LTA ==> 60 minute averages

VMO ==> Copy of the VMDAS INI setup used when collecting data

LOG ==> Log of the ADCP setup command transaction

Start ==> 308ep2000 10:57:36

End ==> 10ct2000 00:47:37

Start Pos ==> 7 47 26N : 133 24 43E

End Pos ==> 719 48N : 134 27 25E
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OS-II 38kHz ADCP Command File

The following is a copy of the OS-II 38kHz ADCP Command File KATYODEFAULT.TXT The ADCP
Command File provides the commands and setup for the ADCP when not bottom tracking along LEG 3 of

the TOCS cruise. This command file was used for most of the cruise. The section on Data File

Descriptions details any differences to this setup shown here.

; ADCP Command File for use with VmDas software.

; ADCP type: 38 Khz Ocean Surveyor

; Setupname:  default

; Setup type:  Low resolution, long range profile(narrowband)

; NOTE: Any line beginning with a semicolon in the first
; column is treated as a comment and is ignored by
; the VmDas software.

» NOTE: This file is best viewed with a fixed-point font (eg. courier).
; /

; Restore factory default settings in the ADCP

crl

; set the data collection baud rate to 38400 bps,

; no parity, one stop bit, 8 data bits

; NOTE: VmDas sends baud rate change command after all other commands in
; this file, so that it is not made permanent by a CK command.
cb611

; Set for narrowband profile mode, single-ping ensembles,

; seventy-five 16 meter bins, 16 meter blanking distance

WPO

NP00001

NS1600

NF1600

NNO75

; Disable single-ping bottom track,

; Set maximum bottom search depth to 1700 meters

BP00O

BX17000

; output velocity, correlation, echo intensity, percent good
ND111100000

; 1.25 seconds between bottom and water pings

TP000125

; 1.5 seconds between ensembles

s Since VmDas uses manual pinging, TE is ignored by the ADCP.
; You must set the time between ensemble in the VmDas Communication options
TE00000150

; Set to calculate speed-of-sound, no depth sensor,

; external synchro heading sensor, use internal

; transducer temperature sensor

EZ10200010

; Output beam data (rotations are done in software)

EX00000

; Set transducer depth to 5 meters

ED00050

; save this setup to non-volatile memory in the ADCP

CK
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5.2 Data acquisition

Shipboard ADCP measurements were conducted from Aug.30 to Sep.11
(Leg.2 ; Chuuk - Kevieng) and from Sep.13 to Oct.2 (Leg.3 ; Kevieng - Palaw) .

R/V Kaiyo mounts Narrow Band ADCP instrument

(38kHz, 30 degree beam

angle) that manufactured by RD Instrument. The configurations were set as

follows.

PC (personal Computer) time
Depth cell length

Number of cell

Ping per ensemble

Time per ping

Time per ensemble

: GMT

> 16m

: 50

01

1 1.25sec
1 2.00sec

During Leg.2 cruise, the ADCP measurements were started from Aug.30. On
Sep.1, The trouble that motion of our computer’s mouse pointer became slow,
And we stopped the ADCP measurements. Because we thought that this trouble is
dat to large max size of deployment files (about 1400MB), we changed it to 10MB
and restarted the ADCP . After that, the similar trouble was not happened until

end of Leg.2.

Shipboard ADCP measurements were conducted from Aug.30 to Sep.11 (Leg.2 ;
Chuuk - Kevieng) and from Sep.13 to Oct.2 (Leg.8 ; Kevieng - Palau) . R/V Kaiyo
mounts Narrow Band ADCP instrument (38kHz, 30 degree beam angle) that
manufactured by RD Instrument. The configurations were set as follows.

ADCP
PC (personal Computer) time
Application

Leg2

Aug.30 23:47—Aug.31 14:51
Mode

Depth cell length

Blanking Distance

Number of cell(bin)

File Size

FileName_FileNo

Sep.1 23:21 —Sep.10 08:57
Mode

Depth cell length

Blanking Distance

Number of cell(bin)

File Size

FileName_FileNo

: Ocean Surveyor
: GMT
: VM-DAS

: Water Tracking(Narrow Band)

: 16m

1 16m

: 50

1 1.4G

: Leg2001_000000.* —

Leg2001_000000.*

: Water Tracking(Narrow Band)

: 16m

1 16m

: 50

: 10MB

: Leg2_1001_000000.*

Leg2_1001_000049.*
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<NOTE>
Sep.1 23:15

During Leg.2 cruise, the ADCP measurements were started from Aug.30. On
Sep.1, The trouble that motion of our computer’s mouse pointer became slow, and
we stopped the ADCP measurements. Because we thought that this trouble is due to
large max size of deployment files (about 1400MB), we changed it to 10MB and
restarted the ADCP . After that, the similar trouble was not happened until end of
Leg.2.

Leg3

Sep.13 05:35 —Sep.13 13:00

Mode : Bottom Tracking(Narrow Band)
Depth cell length 1 16m

Blanking Distance :16m

Number of cell(bin) : 65

File Size : 10MB

FileName_FileNo : leg3005_000000*

Sep.13 13:01 —Sep.16 03:36

Mode : Water Tracking(Narrow Band)
Depth cell length ! 16m

Blanking Distance :186m

Number of cell(bin) 1 65

File Size : 10MB

FileName_FileNo : 1leg3006_000000.* —1eg3006_000011.*

Sep.16 03:40 —Sep.20 01:40

Mode . Water Tracking(Narrow Band)
Depth cell length 1 16m

Blanking Distance :16m

Number of cell(bin) 1 75

File Size : 10MB

FileName_FileNo : 1leg3007_000000.* —1eg3007_000011.*

Sep 20 01:42 —Sep20 01:46(TEST DATA)

Mode : Water Tracking(Narrow Band * Broad Band)
Depth cell length :NB16m BB 8m

Blanking Distance :NB16m BBS8m

Number of cell(bin) :NB 75m BB 100

File Size : 10MB

FileName_FileNo : leg3008_000000.*

Sep20 01:51 —Sep.20 03:32(TEST DATA)
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Mode

Depth cell length
Blanking Distance
Number of cell(bin)
File Size
FileName_FileNo

Sep.20 03:37 —Sep.23 23:46
Mode

Depth cell length

Blanking Distance

Number of cell(bin)

File Size

FileName_FileNo

Water Tracking(Narrow Band * Broad Band)
:NB16m BB 8m

:NB16m BB 8m
:NB 75m BB 100
: 10MB

: leg3009_000000.*

Water Tracking(Narrow Band)
: 16m

:16m

175

: 10MB

: leg3010_000000.* — leg3010_000023.*

Sep.23 23:47 —Sep.24 00:03 (TEST DATA)

Mode

Depth cell length
Blanking Distance
Number of cell(bin)
File Size
FileName_FileNo

Sep.24
Mode
Depth cell length
Blanking Distance
Number of cell(bin)
File Size
FileName_FileNo

Water Tracking(Narrow Band)
: 16m

:16m

1 100

: 10MB

: leg3011_000000.*

00:06 —Sep.24 00:23 (TEST DATA)

Water Tracking(Narrow Band)
: 32m

1 16m

1 60

: 10MB

: 1leg3012_000000.*

Sep.24 00:31 —Sep.24 00:49 (TEST DATA)

Mode

Depth cell length
Blanking Distance
Number of cell(bin)
File Size
FileName_FileNo

Sep.24 00:50 —Sep.28 20:36
Mode
Depth cell length

Water Tracking(Narrow Band)
1 16m

116 m

: 100

: 10MB

: leg3014._000000.*

Water Tracking(Narrow Band)
: 16m
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Blanking Distance : 16 m

Number of cell(bin) : 75
File Size : 10MB
FileName_FileNo . leg3015_000000.* —leg3015_00000029.*

Sep.24 00:50 —Sep.28 20:36

Mode : Water Tracking(Narrow Band)

Depth cell length : 16m

Blanking Distance »16m

Number of cell(bin) 175

File Size : 10MB

FileName_FileNo : 1eg3016_000000.* —1leg3015_00000029.*

Sep.28 21:35 —Sep.29 02:38(TEST DATA)

Mode : Water Tiacking(Narrow Band * Broad Band)
Depth cell length : :NB 16m BB 8m

Blanking Distance :NB16m BBS8m

Number of cell(bin) : NB75m BB 100

File Size : 10MB

FileName_FileNo : 1leg3017_000000.* —1leg3017_000001.*

Sep.29 02:38 —Sep.

Mode : Water Tracking(Narrow Band)
Depth cell length 1 16m

Blanking Distance 1 16m

Number of cell(bin) 2 75

File Size : 10MB

FileName_FileNo : 1leg3018_000000.*

<NOTE>

Sep.16 03:15

We changed the “EA(Transforms)”45 to 43.28 . (EA is Angle of Transducer
setting. ) This is fix value of Kaiyo. .
Data before changing should be calculate this error at analysis.

Sep.28 21:20
We installed New Version of Farm Wear in ROM(Read Only Memory) .
Ver 23.05 — Ver23.07
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4.6 Dissolved Oxygen Measurement
K. Akizawa and T. Ohama

" :Marine Works J apan, LTD.

Objectives:

Measurement of dissolved oxygen (below D.O.) using D.O. meter corrected by the Winkler
titration processed to the WHP Operations and Methods(Culberson,1991).

Comparison of D.O. meter data corrected by the Winkler titration with CTD D.O. data.

Instruments:

D.O. meter ; TOA Portable Dissolved Oxygen Meter Model DO-25A
Titrator  ; Metrohm Model 716 DMS Titrino/ 10m! of titration vessel
Detector  ; Pt Electrode/ 6.0401.100

Software ; Data acquisition/ Metrohm, METRODATA/ 6.6040.100

Methods :

The 12 piston Niskin water samplers (Go 1015) sampled sea water during CTD upcast.

The water samples for D.O. were sampled from the 5-liter Niskin water samplers into 100ml
D.O. glass bottles. In several cast, water samples for the Winkler titration were also sampled to
calibrated BOD flasks (ca, 180 ml) (see Green and Carritt 1966).

During sampling, water corresponded to three times of D.O. bottles was used to flush, and
then water temperature was measured during sampling. After the sampling, we analyzed D.O.
with salinity correction within 30 minutes. (Before measurement, the D.O. meter was adjusted
to 0-100% (see TOA D.O. meter operation manual).

The samples for the titration method were analyzed within 2 hours. These samples were
analyzed by Metrohm piston burette of 10ml with Pt Electrode. The standardizations have been
performed every day before the sample titration.

The data from the D.O. meter were corrected with calibration factors. The factors were

decided by linear regression based on the Winkler titration value vs. D.O. meter Value.

Reproducibility:
(1) D.O. meter Value
85pairs of samples were analyzed as replicates taken by same Niskin bottle. The average
and standard deviation (2 sigma) of difference of replicates were 0.018ml/l and 0.026ml/l
(0.498% of D.O. maximum (5.21ml/l) in this cruise) .
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(2) Winkler Titration Value
46pairs of samples were analyzed. The average and standard deviation (2 sigma) of
difference of replicates were 0.003ml/l and 0.004ml/1 (0.11% of D.O. maximum (3.706ml/1) in

this cruise) .

Results:
(1) Correction of D.O. meter Values

Linear regression line listed below was obtained form 133 pairs of D.O. meter-Winkler data
(Fig4.6.1).

All D.O. meter data were calibrated by this formula (Corrected D.O. data were Shown in
Tables4.6.1-1~3).

Formula:Y = 0.0904 +0.7111 X X (n=133)
R =0.9914
Y : Winkler Value (ml/1) X :D.O. meter Value (ml/1)

(2) CTD-D.O. Sensor Value correction
Linear regression line listed below was obtained from 251 pairs of CTD D.O. Sensor and
corrected D.O. data. (Fig.4.6.2)

For upcast Y= 02077 +1.0014 X X(n=251)
R =0.989
Y : Corrected D.O. Value (ml/1) X : CTD-D.O. Sensor Upcast Value (ml/1)

(3) Contour plots
Contour plots in Figs.4.6.3-1~3 were made from corrected dissolved oxygen data in

Table4.6.1~3.

142 E Line : Stn C35,C36,C37,C38,C39,C40

138 E Line : Stn C42,C43,C45,C47,C49,C51,C53
Mindanao-New guinea Line : Stn C70,C72,C74,C76,C78,C80,C82,C84,C86
7 N Line : Stn C88,C90,C92,C95,C97

8 N Line : Stn C98,C99,C101,C104,C106

10 N Line : Stn C107,C109,C111,C113,C116,C118
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(4) Vertical profiles
All vertical profiles in this cruise are showed in Figs.4.6.4-1~6. These data were used from
corrected D.O. data in Tables.4.6.1-1~3.
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reagents used for determination of dissolved oxygen, Deep-Sea Res., 15, 237-238

S.Kitagawa and K.Taira (1993) Measurement of dissolved oxygen by an electrode
method,
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6. LADCP



6. Lowered ADCP

Instrumentation and methods

A Sontek dual ADP-250 lowered acoustic Doppler profiler system was mounted on the rosette
throughout the cruise. The underwater part of the system consists of a rechargeable battery
pack, two Doppler profilers (ADP in Sontek terminology, more widely known as ADCPs),
and cables connecting each ADP to the battery. A third short cable is connected to the
battery unit; the other end is connected to a longer deck cable providing charging power and
communications when the instrument is on deck, and covered with a dummy plug when the
instrument is deployed. Data is recorded internally in the 80-Mbyte recorder in each ADP.
The underwater system is rated for use to 6000 m depth.

The two ADPs (serial numbers C117 and C118) transmit at 250 kHz, with four beams at 30-
degree angles from the vertical, and at 90-degree intervals of azimuth. The instruments are
identical except for the orientation of the compass and tilt sensor. One ADP was mounted at
the top of the rosette frame, looking up. Its transducer elements were completely above the
top ring of the frame. The other instrument was mounted above and inside the bottom ring of
the frame, next to the CTD, looking down, but with its axis tilted inward about 10 degrees to
avoid interference from the bottom ring of the frame.

The Sontek ADPs use incoherent (narrow bandwidth) signal processing and feature shaded
transducers for reduced sidelobes in their beam patterns. They are designed to ping at nearly
the maximum possible rate as limited by the travel time to the last depth cell. Lowered ADP
cabling and circuitry allow the two instruments to ping synchronously; this is essential to
prevent interference between them.

The calculation of absolute velocity profiles requires accurate position fixes at the start and
end of each cast. These were provided by the Kaiyo’s differential GPS (DGPS) system.
NMEA GGA messages were logged continuously at 5-s intervals throughout the cruise
(excluding the transit back to Palau) via a serial line to the LADCP processing PC. The
logging process (running under Linux) writes the fixes to files with a uniform naming
convention, and with one file per day; this facilitates automated processing of the LADCP
profiles.

Although each Sontek ADP includes a good pressure sensor, it is advantageous to use the
depth estimate from the CTD for the final LADCP profile. For this purpose, 1-second time-
averaged CTD profiles were used. The CTD and LADCP time series are synchronized in the
LADCP software by matching their respective vertical velocity estimates.

The ADP system was prepared for each station by sending a set of commands using the
Sontek program sonterm, unplugging the charger, disconnecting the deck cable, and
dummying and securing the end of the short underwater cable that remains connected to the
battery pack. The entire process takes about 5 minutes. A script was used to modify the
command files for each station; only the deployment name needed to be changed. At the end
of each station, the system was reconnected, charging commenced, and the data were dumped
from each ADP in turn, using the Sontek program sonrec. Serial communications was via
RS-485, with data downloading at 115,200 baud. Typical raw data file size from each 2000-



m cast was 6 MB for each instrument.

With one exception, the instrument setup was identical for all stations, and the only difference
between the two instruments was that the up-looker was designated the master and the down-
looker the slave. Commands were sent first to the slave (instrument number 1) and then to
the master (number 2), at which point both began to ping. Setup parameters include 8-m
blanking interval, 8-m cell size, 16-m ping length, 20 depth cells, and maximum ping rate,
which was just under 3 pings per second. The only exception was station 40, for which 16-m
cells were used. Data were recorded in beam coordinates. :

Data processing was done using software developed at the University of Hawaii and available
via anonymous ftp or web browser (see http://currents.soest.hawaii.edu ). The
general method is described by Fischer and Visbeck (1993). The UH implementation
includes routines written in C, Perl, and Matlab, and runs under Windows or Unix. It is
designed for automated processing of many profiles at a time, and for flexibility with respect
to editing and other processing parameters. The system handles data from RDI as well as
Sontek profilers. At the end of this cruise a method for blending data from the up-looker and
down-looker was implemented, including using the shear measurement between the respective
first depth cells of each instrument. Although the method needs to be refined, it is still yields
better profiles than the previous method of processing the data from the two instruments
separately, so it had been used to make the plots in this report.

Results

Profiles were obtained from both instruments on all stations except 85, 86, and 88, when
cable and connector failures blocked communications with the instruments. There were no
other hardware or software problems, and data downloading was flawless.

Acoustic scattering is extremely weak below about 1000 m in the region of this cruise. It is
better closer to the equator than in and north of the NECC. Conditions are marginal for
lowered ADCP profiling, and data below about 1500 m are particularly suspect. At present,
the comparison between the LADCP profiles and the corresponding on-station shipboard
ADCP data is mixed; some profiles compare very well, others show disturbing discrepancies,
sometimes in the shear, sometimes as a general offset. More work is needed to track down
the causes of the discrepancies (which are almost certainly dominated by error in the LADCP,
not the shipboard ADCP), and correct them where possible. Nevertheless, it appears that we
have useful information on most stations. Use of the shear between the up-looking and
down-looking instruments helps considerably in these low scattering conditions.

Maps and Sections

The preliminary LADCP currents are displayed here as vector maps of currents in 250-m
layers starting at 500—750 m and ending with 1500—1750 m, and as contoured sections. The
most interesting feature is the energetic set of deep eddies immediately to the east of
Mindanao. The pattern is mapped most thoroughly by the shipboard ADCP; the LADCP
indicates that the strong velocities seen in the shipboard data from 500—1000 m actually
extend down to 2000 m or more in much of the region near Mindanao. The complete
circulation pattern is not entirely clear, but inspection of the vector maps suggests that there
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are two cyclonic deep eddies, one centered near 8N, 128E, and the other slightly north of
10N, 127E. As on KY9909, deep southward flow is found below the Mindanao Current; but
the present cruise indicates that this was most likely not part of a long western boundary
current, or even a meridionally elongated recirculation, but rather the western side of a
cyclonic eddy as in the sections on this cruise. The temporal variability of these eddies
remains to be determined.

On the equatorial sections, a striking feature is the predominance of deep westward flow near
the equator, reminiscent of what we saw on the WOCE P10 section. The eastward flow
below 800 m and between 2N and 3N on the 138E section is suggestive of the northern
intermediate countercurrent previously seen on sections to the east.

The northwestward diagonal section from IN to Mindanao includes a nearly zonal subsurface
jet between 2N and 3.5N, with maximum eastward current near 200 m.

References
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7. ADCP Moorings



7.ADCP MOORING

(1) Objectives

The purpose is to get the knowledge of physical process in the western equatorial pacific. In this cruise
(K'Y00-06), we recovered four subsurface moorings at (00-147E), (2.5S-142E) and (Mindanao 7N-127E), and
deployed four ADCP mooring at the same place.

(2) Parameters
* Current profiles
* Echo intensity

* Pressure, Temperature and Conductivity

(3) Methods
The mooring consists of a top float, instruments, ropes which length is about 4000m, some additional floats,

two releasers and sinker. Two instruments are mounted in the top float for observation. One is ADCP (Acoustic
Doppler Current Profiler) to observe current profiles upward. The another one is CTD to observe P, T, S at top of the
mooring and Current Meter (RCM Doppler Current Meter) for Conductivity, Turbidity, Pressure and Oxygen
measurements is fasten on each moorings at 700m depth. At Mindanao, there is one more Current Meter at 400m
Depth. Details of the instruments are as follows.
1) ADCP
Self-Contained Broadband ADCP 150 kHz (RD Instruments)
Distance 1o first bin: 8m
Pings per ensemble: 16
Time per ping: 2.00s
Bin length: 8.00m
Sampling Interval: 3600s
Recovered ADCP
+ Serial Number : 1152 (Mooring N0.991116-00147E)
« Serial Number : 1224 (Mooring N0.991115-255142E)
« Serial Number : 1221 (Mooring N0.991024-7N127E)
Deployed ADCP
+ Serial Number : 1151 (Mooring No.000908-00147E)
» Serial Number : 1155 (Mooring N0.000916-255142E)
+ Serial Number : 1150 (Mooring No.000924-7N127E)
2) CID
SBE-16 (Sea Bird Electolonics Inc.)
Sampling Interval: 1800s
Recovered CTD
+ Serial Number : 1286 (Mooring N0.991116-00147E)
+ Serial Number : 2611 (Mooring N0.991115-255142E)
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+ Serial Number : 1281 (Mooring N0.991024-7N127E)
Deployed CTD
* Serial Number : 1279 (Mooring N0.000908-00147E)
- Serial Number : 1288 (Mooring N0.000916-25S142E)
7 Serial Number: 1276 (Mooring No.000924-7N127E)
3) Current Meter
RCM-8 (AANDERAA Instruments: These belong to Tokyo University)
Recovered Current Meter
» Serial Number : SDCM0034 (700m) (Mooring N0.991116-00147E)
+ Serial Number : SDCM0036 (700m) (Mooring N0.991115-25S142E)
Deployed Current Meter
- Serial Number : 7413  (700m) (Mooring No.000908-00147E)
+ Serial Number : 4054U (700m) (Mooring N0.991116-00147E)
RCM-9 (AANDERAA Instruments)
Temperature range: low
Recording: 60mins
Conductivity range: 0~74mS
Channel: 7ch
Recovered Current Meter
- Serial Number : 355  (400m) (Mooring N0.991024-7N127E)
« Serial Number : 357  (700m) (Mooring N0.991024-7N127E)
Deployed Current Meter
- Serial Number : 541  (400m) (Mooring No.000924-7N127E)
+ Serial Number : 542  (700m) (Mooring No0.000924-7N127E)

(4) Deployment:

Four ADCP mooring were deployed at (00-147E), (2.5S- 142E) and (7N-127E). The moorings were planed
to make the ADCP buoy placed at about 270m.

After we dropped the anchor, we monitored depth of the acoustic releaser (Fig.7-1~7-3).The descending
rate was about 2.6m/sec.

Each position of the mooring was showed below.

Resulis of calibration
- Mooring No.000908-00147E

8th Sep. 2000 Lat: 00" 00.0605N  Long: 147 04.1982E  Depth: 4480m
- Mooring No0.000916-25S142E

16th Sep. 2000 Lat: 027 28.8488S  Long: 141° 57.8547E  Depth: 3448m

- Mooring No.000924-7N127E(Mindanao)
24th Sep. 2000  Lat: 06" 49.5946N  Long: 126 42.7476E  Depth: 3440m
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(5) Recovery
We recovered three ADCP moorings that were deployed on Oct.-Nov.1999 (K99-09). We monitored depth
of acoustic releaser after we released the anchor (Fig.7-1~7-3). .
After the recovery, we uploaded ADCP and CTD data into a computer, and then raw data were converted
into ASCII code. Results were shown in the figures on following pages. Fig.7-4~7-6 shows CTD depth,
temperature and salinity data. Fig.7-7~7-15 shows the velocity data (eastward and northward component) at

50m(26bins), 100m(20bins) and 150m(14bins) depth and no corrections are done for all plotting data.

(6) Data archive

The velocity data will be reconstructed using CTD depth data. The all data will be Archived by the member
of TOCS project at JAMSTEC and will be submitted to TAO project office as a component of TAO current meter
array after the quality check.
All data will be submitted to DMO at JAMSTEC within 3 years after each recovery.
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(5) Recovery

We recovered three ADCP moorings that were deployed on Oct.-Nov.1999 (K99-09). We monitored depth
of acoustic releaser after we released the anchor (Fig.7-1~7-3).

After the recovery, we uploaded ADCP and CTD data into a computer, and then raw data were converted
into ASCII code. Results were shown in the figures on following pages. Fig.7-4~7-6 shows CTD depth,
temperature and salinity data. Fig.7-7~7-12 shows the velocity data (eastward and northward component) and no

corrections are done for all plotting data.

(6) Data archive

The velocity data will be reconstructed using CTD depth data. The all data will be archived by the member of
TOCS project at JAMSTEC and will be submitted to TAO project office as a component of TAO current meter array
after the quality check.

All data will be submitted to DMO at JAMSTEC within 3 years after each recovery.
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DEPLOYMENT & RECOVERY

MOORING No. 0209368 - poN (¢7E

PROJECT FoeS vy o TIME VANV
AREA #f i d58 38x RECORDER (D) | k AkiZp W A
POSITION (p©° - |40 E (R)
DEPTH ABDFH m
PERIOD NAVIGATION SYSTEM :
No.of DAYS
LENGTH : m DEPTH of BUOY : m BUOYANCY : kg
ACOUSTIC RELEASER
TYPE BENTHOS (Upper ) TYPE BENTHOS (Lower )
S/N G S/N 403 ‘
RECEIVE F. /1. 0 kHz |RECEIVE F. 13.0 kHz
TRANSMIT F. 3.5 kHz |TRANSMIT F. 4. R kHz
~~ "NABLE C. A ENABLE C. F
" wELEASE C. G RELEASE C. E
BATTERY BATTERY
TEST on DECK TEST on DECK
DEPLOYMENT
DATE 08. Sep. 2000 SHIP KAIYO CRUISE No. kKY00-06
WEATHER CONDITIONS DIR. of WIND VEL. of WIND
DEPTH ¢¢&® m DEPTHof AR ¢Xe¢’7 m DESCEND. RATE m/s BUOY
POS. of STRT 00 "0[.q886N [47 °p2. 8605 E HOR.RANGE m
POS. of DEP. 00 ° (0.04265 147° 04,2011 E SINKER 05 : |7 DISAPPEAR.
POS. of MOORING  » “po.cde & - /4% 041982 LANDING 05:45
NOTE TIME S/R DEPTH
ciT BT FAEE o K. NOND-7°F [40mab |3
(02w 1% ’fégﬁ . S
'//*/ﬁ’}h"{)\ﬁ‘?f, di'e }m; 7°9"1 ﬁ‘ﬁﬁéﬂﬁﬂ‘ﬁ% "FH-1z. . |B
o pelenser Depth : 4300 L
PoS. & 00-00.05318 , |47-04. 2070 E
RECOVERY
DATE SHIP CRUISE No.
WEATHER CONDITIONS DIR. of WIND VEL. of WIND
START of RELEASE FINISH of RELEASE :
POS. of DISCOVERY ’ : ASCENDING RATE m/s
DIRECTION ) DISTANCE m
NOTE TIME S/R DEPTH
S
S
B
L
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DEPLOYMENT & RECOVERY

MOORING No. 99| | -0ONI4TE
PROJECT ( To CS B F S TIME UTC
AREA AL W,f- #E N RECORDER (D ) 'To /A
POSITION ©- 1aE (R)
DEPTH 4§ OD wa
PERIOD 3E0 NAVIGATION SYSTEM : 3 S 8F
No.of DAYS
LENGTH : m DEPTH of BUOY : m BUOYANCY : kg |
ACOUSTIC RELEASER
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ENABLE C. ENABLE C. A
" "LEASE C. =y RELEASE C. D
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DEPLOYMENT
DATE _|& Nov. (399 SHIP {AlYO CRUISE No. k19909
WEATHER ¢ CONDITIONS DIR. of WIND VEL. of WIND
DEPTH 44%7| m DEPTHof AR. 4287m DESCEND. RATE ms BUOY 23:44
POS. of STRT 00 00,638 |47 03.79E  HORRANGE m
POS. of DEP. OO0 0.0I838  MY°0C402E  SINKER 1. (9 DISAPPEAR, | :37
POS. of MOORING ()Y 00, 0kN  W7°pS. 297 & LANDING | :4T
NOTE TIME S/R | DEPTH
)
s
B
L
RECOVERY _
DATE 07, $op. 2000 SHIP KA| YO CRUISE No. k}'0p - 06
WEATHER CONDITIONS DIR. of WIND |14 dog.  VEL.of WIND |[|. () m /s
START of RELEASE 23 3p FINISH of RELEASE 29 34
POS. of DISCOVERY 00 "00.8BN /47 ° 04.9496 E ASCENDING RATE Vs
DIRECTION (40 ° DISTANCE 80 m Depth : 4270 m
NOTE TIME S/R DEPTH
_73:30_;'7;4;;.1,,;@/‘:,*} 2%:3% PELEASEMRS44 S
23230 ENABLE {32 3£4% 2236, ety S
BUEL FEEL (5388.9% ) 1357 sheug B
23:33 FA2RT5-9- A3 ug 23738 L7994 L
2357 . BEIET. Lo 5y o i
cn [Pt 4201800 Bho
o \ £%5 6rr(’i4/}’b”")



TIME RECORD

MOORING NO..GM G - ooNIETE |

DEPLOYMENT RECOVERY (Date: 00.09.08)
start : 2343 START : 0] :06
FINISH : Oy (0\ FINISH : g : 49
ITEM S/N etc. T IME MEMO T IME MEMO
ADCP 115> 0/ 06 - |AE
A DN . N
ADcp eTD 1284 22‘44‘ 012 1) oN deck
V/LRE | SP o (2244~ 145 01:13~ 0/ 24
\ 4 ol = /6 A=er
-\BS JW”D?/ zx3 23: 46 0/ = 20 on_deck
WIRE 200w [22:47 __23: 5p 0/ 24 ~g)io9
KEWER CK2-070 | /89 mv |22:54 ~23:EQ 0/:28 ~p]:49
) pee B ' 0/ 30 FEZY
GLASS  BALL 3ps 002 n/3232 owe del
—«—;"‘\-;’\Nl}{i:{’s,f?‘ﬁé\ Sbetippxg O:<o 9" 0/ 2 32 Set 1)
‘ LT A
KEVLER <KL =215 | 90w~ |610¢ ~ 0213 0142 ~p): 58|45«
KEVLER <Ko =13 | G&7wn [0 l‘f—«@:zq, 0/ 58 ~a2ys5
KEVLER (Kb — 14> 3_671»«&_ O: 26,\0; N p2: /5 ~ 02:2?
KEVLER (K&~-of > | ) S e (D136 apy42 02:29 ~(2:35
KEVLER CK = ¢ > {’oém o‘\é‘LZmo:éféf 02:35~p2:3¢8
KEVLERCKI-03 | BE m |5:94 ~ 0:4£ 02:38 ~92:43
N h A \ 02> 38 S
LiASS BALL (2 ps /103 o 4 o8 decl
e N ; 02 <38 D77
BENTHos AR | 2579 |ays59) /108 p2: 42 ot deck
' S, . ‘ j2: 38 . Setny
% {}‘5:"53 /3 05 ' 02 4_2 oN p{%’r/é’
. ~SDf e
Ml N e v Jast /309
ANCHOR (& /219
K Recovery Noteg - - ’Fg,*?r?é&% 3 l00:29 1FEROier-in9g 0P 54 N
\E,‘JAEL“ }') 23:30 % 7k [oo:z0 HIECRBTEI o353 , "‘7;?2\;;:’ o N
/ TR 23030 RIS FHT0046 < K10 -2] b 1277 &t /
\\ TR R . é’/%?éé?w coris_ LERI PPN U o o T e
N PR 2338 ?l%éﬁ%éif')ﬁ?ﬁ*ooﬁa X v B o BECLF /\——/
- X T %b\mw -
— ——
?3%?}%ﬂ\io:aﬁ‘— (k(o-2) 1% . 7*% ) 779 R
T =N 3 « K1o-7) a FEVLER D=0 b8 Fv—
‘ O 44 \r\..D L J\Q%i‘.zsx af‘z“\) x%\zg;f:f:@!\ d\‘7{b>b‘?{)¥- jg\z ?OU’\ 25 b TV }'/'
: iﬁ)i::" r‘%’i [\&DSW‘\ - 4‘4‘{70%« e 7°p AT FH 5 ’i’a(TJc'l]—'T‘: .
[ S0l ek
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€¢-L

PG Pt a0 PO G P OF——-Tr O P ocscccoe Fap DO

2.558-142 (Summer) '00

FLOAT (F-01)
ADCP S/N 1155

CTD SBE16 S/N 1288

SHACKLE 7/8
RING 19mm
SHACKLE 5/8

SWIVEL AB102
SHACKLE 5/8

CHAIN
13mm x 3.0m

SHACKLE 5/8
RING 19mm

WIRE
10mm x 50m

RING 19mm
SHACKLE 5/8

SWIVEL AB102

SHACKLE 5/8
RING 19mm
SHACKLE 7/8

ABS BUOY CT608B
NYLON 2.2m

SHACKLE 7/8
SHACKLE 7/8

ABS BUOY CT608B
NYLON 2.2m

SHACKLE 7/8
SHACKLE 7/8

ABS BUOY CT608B
NYLON 2.2m

SHACKLE 7/8
RING 19mm

SHACKLE 5/8
RING 1Smm

0
a
-
54
0
T
153
0
tal

o—o ﬁ@b@@DOQO——ODOCﬁ-

WIRE
10mm x 200m

RING 1Smm
SHACKLE 5/8

SWIVEL AB102

SHACKLE 5/8
RING 19mm
SHACKLE 5/8

KEVLER (K2-01)
12mm x 174m

SHACKLE 5/8
RING 19mm
SHACKLE 5/8

BENTHOS
GLASS BALL 3ps.

CHAIN 13mm x 3.0m

SHACKLE 5/8

RING 1Smm
SHACKLE 5/8

VECTOLAN
12mm x 10m

SHACKLE 5/8
RING 1Smm
SHACKLE 5/8

SWIVEL AB102

SHACKLE 5/8
SHACKLE 5/8

RING (SUS) 19mm

CURRENT METER
Ru-1 S/N 4054U
(700m),

VECTOLAN 1.5m

© PO o pOG o——0pOd

PO ——opdo—oD Jd ©

KY00 )6 Deployment

SHACKLE 5/8
RING 19mm
SHACKLE 5/8

KEVLER (K10-04)
12mm x 961m

SHACKLE 5/8
RING 19mm
SHACKLE 5/8

SWIVEL AB102

SHACKLE 5/8
RING 19mm

SHACKLE 5/8

KEVLER (K10-05)
12mm x 961m

SHACKLE 5/8
SHACKLE 5/8

KEVLER (K5-05)
12mm x 464m

SHACKLE 5/8
SHACKLE 5/8

KEVLER (K1-04)
12mm x 86m

SHACKLE 5/8
RING 19mm
SHACKLE 5/8

I
!
;
E

SHACKLE 5/8
RING 19mm
SHACKLE 5/8

SWIVEL AB102

E§
SHACKLE 5/8 £
RING 19mm
SHACKLE 5/8
NYLON
l6émm x 176m
BENTHOS .
GLASS BALL
3
Pal
3

2040-17V x 12ps. SHACKLE 5/8
RING 19mm
CHAIN (USED) SHACKLE 5/8

13mm x 8.0m
CHAIN

13mm x 5.0m
SHACKLE 5/8
RING 19mm

SHACKLE 5/8

SWIVEL BS103
SHACKLE 5/8

SHACKLE 5/8
RING 19mm
£ ) SHACKLE 5/8 x 2

CHAIN
13mm x 2.5m x 2
1al

RING 19mm

SHACKLE 5/8 £} SHACKLE 5/8 x 2
BENTHOS A.R. 0 0 [ ANCHOR 1.8t
S/N 694 E.C.=C

13/13.5kHz R.C.=B

SHACKLE 5/8

CHAIN
13mm x 5.0m

SHACKLE 5/8

BENTHOS A.R.
S/N 676 E.C.
13/15 kHz R.C.=F

I
g

25°S, 142°E

KR 3,448 m
SHACKLE 5/8 #E:3,118.6m
CHAIN
13mm x 2.0m
Attention!:

Wing of Current Meter has bended




DEPLOYMENT & RECOVERY

MOORING No. 200 F (6 285 (§eE.

PROJECT To6.§ TIME wTe

AREA  Wosterin. PocTic RECORDER (D): k. Ak!Z4 WA

POSITION 2. 5°S j49°% RECORDER (R) :

DEPTH 3 440y

PERIOD NAVIGATION SYSTEM :

No. of DAYS

LENGTH : m DEPTH of BUOY : m BUOYANCY : ke
ACOUSTIC RELEASERS

TYPE BENTHOS (wpper) TYPE BENTHOS Clower )

S/N 594 S/N &6

RECEIVE F. /3.0 kHz  |RECEIVE F. /3.0 kHz

TRANSMIT F, IR kHz  |TRANSMIT F. (5.0 kHz

ENABLE C. e ENABLE C. A

RELEASE C. B RELEASE C. J=

BATTERY 2 yeors BATTERY 2 yeors

TEST on DECK Ok TEST on DECK o

DEPLOYMENT

DATE (¢, Qep. 200G SHIP kAlYo CRUISE No. kYoo - Q&

WATHER O CONDITIONS ~ <,.ootl-- DIR. of WIND VEL. of WIND

DEPTH ¢¢ ¢ m DEPTHofAR /79 m DESCEND. RATE m/s BUOY p« : /o

POS.of START 02 ° 28.7703,8 12/ ° 3. 972/E HOR. RANGE m

POS. of DEP. 02 ° DE.§1775 s $7.9/844F ANCHOR pg : 27 DISAPPEAR o3 o

POS.of MOORING A2 ° 8 ¥.8% [Gf° £7. 8647 LANDING  p4~: &%)

° TYE'F AR . BB THEE IV F 33 45N

TYT T one IS Sep. 2000 phioe (BHTY Ru-f K Gofgu

RECOVERY
DATE SHIP CRUISE No.
WATHER CONDITIONS DIR. of WIND VEL. of WIND
START of RELEASE SENDING E.C.
SENDING R.C.
FINISH of RELEASE
DISTANCE from AR. m DISCOVERY ADCP

7-24



TIME RECORD
MOORING No. 000%/6 -« 285 (¢2E

)

DEPLOYMENT 00, Sep . (6 (UT C)|RECOVERY (Date :
START : 0408 START :
FINSH: 65 227 FINISH :
ITEM S/Neto, TIME MEMO TIME MEMO
AbcP Cro. g 04:/0
WIRE 50 m |t 0Y:r0 ~vots fy
ABS Buoy ZX 3| gy /4
Wik 200m Q4 ¥ ~ 04222
KEVLER (k2-01)| 114 m 0§:28 ~ 04§
GLASS BArL | BpS |pugu
AAHNPERAARS) 49540 | pg 23¢
KEVLER (F10-04) 26 1m |04 :35 0598

FEVLER Ckio-05)| 96 [m |0%:49 ~ o5>0/
KEVLER(k5-05)| 464 m|08 102 ~ 0507
FEVLER (Ki-04)| 36wa [0g = 08 ~ 05~ 09
GLASS BALL | I2PS- | p&. g
BENTHOS AR.| 694 |p&:a/
£ 676 |08 2y
NYLON 176w | 28:2/~ 0523
ANCHOR 1.8+ | 05:27

KALNDERAA o d9tE o KR TFhEEF 340N

7-25




9¢-L

opO GO rPd-CO 0Pt OrPOdam P OfF—— OP cccccce G DO

2.55-142 (Autumn) '99

FLOAT (F-08)
ADCP S/N 1224

CTD SBE16 S/N 2611

SHACKLE 7/8
RING 19mm
SHACKLE 5/8

SWIVEL AB102
SHACKLE 5/8

CHAIN
13mm x 3.0m

SHACKLE 5/8
RING 19mm

WIRE
10mm x 50m

RING 19mm
SHACKLE 5/8

SWIVEL AB102

SHACKLE 5/8
RING 19mm
SHACKLE 7/8

ABS BUOY CT608B
NYLON 2.2m

SHACKLE 7/8
SHACKLE 7/8

ABS BUOY CT608B
NYLON 2.2m

SHACKLE 7/8
SHACKLE 7/8

ABS BUOY CT608B
NYLON 2.2m

SHACKLE 7/8
RING 19mm

SHACKLE 5/8
RING 19mm

Eg
@
g
g

ﬁ@DCLG:oDOCtO—ODOCt'

WIRE
10mm x 200m

RING 19mm
SHACKLE 5/8
SWIVEL AB102

SHACKLE 5/8
RING 19mm
SHACKLE 5/8

KEVLER (K2-07)

12mm x 187m

SHACKLE 5/8
RING 19mm
SHACKLE 5/8

BENTHOS

GLASS BALL 3ps.
CHAIN 13mm x 3.0m

SHACKLE 5/8
RING 19mm
SHACKLE 5/8

VECTOLAN
12mm x 10m

SHACKLE 5/8
RING 19mm
SHACKLE 5/8
SWIVEL AB102
SHACKLE 5/8
SHACKLE 5/8
RING (SUS) 19mm
CURRENT METER

S/N SDCM0036
(700m)

I VECTOLAN 1.5m

o——o0 pg &—OD d o

Recovery

SHACKLE 5/8
RING 19mm
SHACKLE 5/8

KEVLER (K10-09)
12mm x 985m

SHACKLE 5/8
RING 19mm
SHACKLE 5/8

SWIVEL AB102

SHACKLE 5/8
RING 19mm

SHACKLE 5/8

KEVLER (K10-22)
12mm x 960m

SHACKLE 5/8
SHACKLE 5/8

KEVLER (K5-08)
12mm x 488m

SHACKLE 5/8
SHACKLE 5/8

KEVLER (K1-06)
12mm x 100m

o
Q
al
i
7
o)

SHACKLE 5/8
RING 1Smm
SHACKLE 5/8

SWIVEL AB102

SHACKLE 5/8
RING 19mm
SHACKLE 5/8

BENTHOS
GLASS BALL

2040-17V x 12ps.

CHAIN (USED)
13mm x 8.0m

SHACKLE 5/8
RING 19mm
SHACKLE 5/8

SWIVEL BS103

SHACKLE 5/8
RING 19mm
SHACKLE 5/8

BENTHOS A.R.
S/N 719 E.C.
14/13kHz R.C.=

[
o ™

SHACKLE 5/8

CHAIN
13mm x 5.0m

SHACKLE 5/8

BENTHOS A.R.
S/N 631 E.C.=
13.5/13kHz R.C.=
SHACKLE 5/8

CHAIN
13mm x 2.0m

RING 1
SHACKL

NYLON
16mm

SHACKL
RING 1

CHAIN

SHACKL
RING 1
SHACKL

3; Cfoooomo POT O———0 PO

SHACKLE 5/8

9mm
E 5/8

X 125m

E 5/8
Smm

SHACKLE 5/8

13mm x 5.0m

E 5/8
9rmm
E 5/8 x 2

CHAIN
13mm x 2.5m x 2

ANCHOR

SHACKLE 5/8 x 2

1.8t




DEPLOYMENT & RECOVERY

MOORING No. QT ([15- 259 40

PROJECT T &0 TIME T
AREA  WecTorw \aciiic RECORDER (D) A LTO
POSITION 02" 08 [ L2 E (R)
DEPTH L 344> ua
PERIOD | NAVIGATION SYSTEM : VUG & &%
No.of DAYS
LENGTH : m DEPTH of BUOY : m BUOYANCY : kg
ACOUSTIC RELEASER
TYPE Benthos Cupper > | TYPE Bewthios  [awe~ D
S/N 7/ % S/N A3/
RECEIVE F. ks kHz |RECEIVEF. /3 kHz
TRANSMIT F. WA kHz |TRANSMIT F. /3. & kHz
ENABLE C. = ENABLE C. o
RELEASE C. D RELEASE C. E
BATTERY 2 rears BATTERY 2 Loars
TEST on DECK s TEST on DECK ok
DEPLOYMENT
DATE |S. Now., [48% SHIP KA{WwD  CRUISE No. 99049
WEATHER bC CONDITIONS Sosi~ DIR. of WIND VEL. of WIND
DEPTH 344 m DEPTHofAR. 3)3ppm DESCEND. RATE m/s BUOY O: 0
POS. of STRT? 23R, 780R  [41°59, SXoME  HORRANGE m
POS. of DEP. 20060  MILR 4348 E  SINKER [ 44 DISAPPEAR. | :S4
POS. of MOORING 2R (D (45512 E LANDING  D:03
NOTE 7-3% o) (3. MoV 399 ol:00 S0 scmanzg TIME S/R | DEPTH
S
S
B
L
RECOVERY
DATE 15. Sep. 2000 SHIP kAT Y CRUISE No. kY0 ~06&
WEATHER CONDITIONS DIR. of WIND VEL. of WIND
START of RELEASE ()} oy FINISH of RELEASE ol 16
POS. of DISCOVERY 02 285.05355 147 §8.0473E ASCENDING RATE m/s
DIRECTION 1og ° DISTANCE 1000 m
o s R A S TIME S/R DEPTH
pl224 boy7o7q Aeen )|
01:28 v o deck B

p2:47 Peleaser o dedtL

)

7-27




TIME RECORD

MOORING N0, O3 | (5. 2EQI0E

, wTC)
DEPLOYMENT RECOVERY (Date: (. Sep. |4 )
START : DO 21D START
- FINISH : [ > 44_ FINISH :
ITEM S/N etc. TIME MEMO TIME MEMO

' . ADEP 1224 0l: 24 ' AcEn

Ay " ! )T

R RS oTD 28U lf:) - BD 012§ oN deck

VWIRE S0 v |90 ~ O 3/ 01133 ~p[: 40

Ak 1, Ty 3 LD

AES oy Z¥ 3 O <32 0/ : 36 oN deck

WIRE 220w |n 20 pral 0/ 2370/ 44

RLKz2=DT2 187 wn 038 ~p2 4> 0/:46 ~ 0z 58

cal 0149 fetrs
5}‘4&@ 0/ 51 O deck
) 0/:53 ety
D 41? 0/ + 5% oN deck
02:00 02 |4

KEYLERCKID- 69| 8L e Dy B~ 7 p &

-

AT Tl - a ’ N N
= \ff!’.i’:fz’{"\!’\!i)“a_.:;) , B0 e ol o0& e‘\'ofi;'fg 02315 ~(2+28

KEVLERMKE =082 | 488 vr|o/: (9 of: D4 02:29 ~ 99237

KEVIER GG - 263 (0D r|p/ 0T of>29 02:38 ~ 2544

02:=3§ Jety
GLASS BALL 12 ps D/:33 02: 42 ON_deck
o ‘ } 02: 3? Sl €771)
BENTHeS A R, 779 o/ 3§( 02 42 o deck

0240 >/ct7}'/
# 3 .
» 5@5 ;f;f”, :':}\&/ 02 4/ 0N _decls

NYLON (23w g /226 7/0/-‘ '
uond e :k\ el
ANCHDOR Let o/ 4 éj

R ecovery Memo .
e
e

00:54 t3:a78--FET[01:04 TEEREFET &< 017 04| by 707°7 Fen])

00 35 EwejeriBiirs |o1: 11 315 |F AxET 01 < 28| 707" ondat
o -3 0o EBEAOTTIZ I e|E —AEB

00:56 Relepsett BiEME orsla " %3}?7’/1 i -

00 <56 W FEEG| 01 16 TIEREIETR
0058 M7EE )9 e TR

S s oy 13t Mov B o182 Ccume) % SPOM o2

7-28



63-L

PO GO OrPdCCOrPdUCOrPOGam P OF——HO P ccccxe Fan PO

Mindanao

FLOAT (F-12)
ADCP S/N 1150

CTD SBEl6 S/N 1276

SHACKLE 7/8
RING 19mm
SHACKLE 5/8
SWIVEL AB102

SHACKLE 5/8

CHAIN
13mm x 3.0m

SHACKLE 5/8
RING 19mm

WIRE
10mm x 50m

RING 19mm
SHACKLE 5/8

SWIVEL AB102

SHACKLE 5/8
RING 19mm
SHACKLE 7/8

ABS BUOY CT608B
NYLON 2.2m

SHACKLE 7/8
SHACKLE 7/8

ABS BUOY CT608B
NYLON 2.2m

SHACKLE 7/8
SHACKLE 7/8

ABS BUOY CT608B
NYLON 2.2m

SHACKLE 7/8
RING 19mm

SHACKLE 5/8

TN-127E (Summer) '00

l
0
g
o
]
L
a

RING 1Smm

WIRE
10mm x 50m

RING 19mm
SHACKLE 5/8

SWIVEL AB102

SHACKLE 5/8
RING 19%mm
SHACKLE 5/8

CHAIN

13mm x 3.0m
BENTHOS

GLASS BALL 3ps.

SHACKLE 5/8
RING 19mm
SHACKLE 5/8

VECTOLAN
12mm x 10m

SHACKLE 5/8
RING 19mm
SHACKLE 5/8

SWIVEL AB102

SHACKLE 5/8
SHACKLE 5/8

RING(SUS) 19mr

RCM-9  (400m)
S/N 541

VECTOLAN
12mm x 1.5m

SHACKLE 5/8
RING 19mm
SHACKLE 5/8

KEVLER (09-K3-03)
Smm x 300m

l
Q
]
°
-
l
g

KY )-06 Deployment

SHACKLE 5/8
RING 19mm

SHACKLE 5/8
SWIVEL AB102

SHACKLE 5/8
RING 1Smm
SHACKLE 5/8
CHAIN

13mm x 3.0m
BENTHOS

GLASS BALL 3ps.

SHACKLE 5/8
RING 19mm
SHACKLE 5/8

VECTOLAN
12mm x 10m

SHACKLE 5/8
RING 19mm

SHACKLE 5/8

SWIVEL AB102

SHACKLE 5/8
SHACKLE 5/8

RING(SUS) 19mm

RCM-9  (700m)}
S/N 542

VECTOLAN
12mm x 1.5m

SHACKLE 5/8
RING 19mm
SHACKLE 5/8

KEVLER (09-K10~05)
9mm x 987m

g
a
:
i
.

SHACKLE 5/8
SHACKLE 5/8

KEVLER (09~K10-10)
9mm x 1000m

SHACKLE 5/8
RING 19mm

SHACKLE 5/8
SWIVEL AB102

SHACKLE 5/8
RING 19mm

SHACKLE 5/8

KEVLER (09-K5-02)
9mm x 500m

SHACKLE 5/8
RING 19mm
SHACKLE 5/8

SWIVEL AB102

SHACKLE 5/8

RING 19mm
SHACKLE 5/8

BENTHOS
GLASS BALL

2040-17V x 12ps.

CHAIN
13mm x 8.0m

SHACKLE 5/8
RING 19mm
SHACKLE 5/8

SWIVEL AB102

SHACKLE 5/8
RING 19mm
SHACKLE 5/8

%m%goqmmmmpoq&———oDoqammmdﬂziﬁbbmmmwbﬁiiﬁb

BENTHOS A.R.
S/N 677 E.
13/14.5kHz R.

SHACKLE 5/8
CHAIN

C.
C.

13mm x 5.0m

SHACKLE 5/8

BENTHOS A.R.
S/N 712

SHACKLE 5/8
CHAIN

13mm x 2.0m

SHACKLE 5/8
RING 19mm
SHACKLE 5/8

NYLON
lémm x 160m

SHACKLE 5/8
RING 19mm
SHACKLE 5/8

CHAIN
13mm x 5.0m

SHACKLE 5/8
RING 19mm
SHACKLE 5/8 x 2

CHAIN

E.C.=
13/13.5kHz R.C.

13ram x 2.5m x 2

o

G
F

o I SHACKLE 5/8 x 2

ANCHOR 1.8t

7
K

°N, 127°E
#E-3440 m
#E:3,108.1m




DEPLOYMENT & RECOVERY

MOORING No. 000 32 % - 7 (>)E

PROJECT  Tue& TIME UTC
AREA A RECORDER (D): [<. AKIZAWA
POSITION TON (470 F RECORDER (R) :
DEPTH 2440 m
PERIOD NAVIGATION SYSTEM: WS 84
No. of DAYS
LENGTH : m DEPTH of BUOY : m BUOYANCY : kg
ACOUSTIC RELEASERS
TYPE Benthos (upper ) TYPE Benthos (bottom)
S/N 5777 S/N 7/2
RECEIVE F. /3.0 kHz RECEIVE F. /3.0 kHz
TRANSMIT F. /4. 5 kHz  |TRANSMIT F. /3. 5 kHz
ENABLE C. G ENABLE C. B
RELEASE C. E RELEASE C. A
BATTERY 2 yeors BATTERY 2 yeors
TEST on DECK Ok TEST on DECK 0K
DEPLOYMENT
DATE 24 Sep. ‘00 SHIP  KATYD CRUISE No. KY00-068
WATHER L ( CONDITIONS DIR. of WIND VEL. of WIND
DEPTH 3440 m DEPTHofAR 35,7 m DESCEND. RATE m/s BUOY pp : 47
POS. of START 6 "47.6729N 126 °42 2/38E HOR. RANGE m
POS. of DEP. 6 "4%. 706QN 126 ° 42.6M4.E ANCHOR p/ : 5@ DISAPPEAR 992 :/3
POS. of MOORING 6 40 BSEON [26 ° 42 BEERAFE LANDING p2 : 20
Mewmo
AANDERAACRCHM -G )
Sy 541 9/23 700
i,
RECOVERY
DATE SHIP CRUISE No.
WATHER CONDITIONS DIR. of WIND VEL. of WIND
START of RELEASE SENDING E.C.
SENDING R.C.
FINISH of RELEASE
DISTANCE from AR. m DISCOVERY ADCP

7-30



TIME RECORD

MOORING NO. 800924 — A//2FE (3> 9"+ )

DEPLOYMENT 24, Sep. ‘00  |RECOVERY (Date : )
START (00 : 477 START !
FINSH: 0/ : 59 FINISH :
ITEM S/N eto. TIME MEMOQ -TIME MEMO
A 7 T
WIRE 1% 50w 10047 =00:50
ABS BUDY 2x3 00 :50
WIRE Fowm | 00:50-00:53
GLASS BALL 3Sps 00 < 53
AA/?’\’EER% spse| | 00288
KEVLER(09-k3-03) 300m | 00-566-0/:05
GLASS BALL 3ps 0/ 108
ST Y WY
KEVLER (69-kp-05) 987m | 01:06-0/:2]
kEVLER(Ov’f-kID-{O) /000ma | 0] 2] —0/:37
KEYLER (04-K5-02 )] Foowe |0/ 37 —o/ <
GLASS BALL [2ps | 0/ 49
A-R . sw 677 012 3/
AR, sw 7/2 0/=51/
YLol 6om | 0/:5/-0/257
ANCHOR -8t 2/:359
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GE-L

Mindanao

SHACKLE 5/8

SHACKLE 5/8

SHACKLE 5/8

SHACKLE 5/8

SHACKLE 5/8

7N-127E (Autumn) '99 ¥Y=00-06 Recovery BENTHOS A.R.
L S/N 634 E.C.=F
RING 19mm SHACKLE 5/8 14.5/13kHz R.C.=
FLOAT (F-6) ’8’ RING 19mm
Cro Soe16 oy 1261 A omem a/ e A
10 50 - -
s v @ SWIVEL AB102 KgﬁEi(Sglﬁo 07) CHAIN

SHACKLE 7/8 A SHACKLE 5/8 13mm x 5.0m
RING 19mm RING 19mm O RING 19mm

SWIVEL AB102
SHACKLE 5/8

CHAIN

SWIVEL AB102

SHACKLE 5/8

RING 19mm
SHACKLE 5/8

CHAIN

13mm x 3.0m
BENTHOS

GLASS BALL 3ps.

SHACKLE 5/8

RING 19mm
SHACKLE 5/8

SWIVEL AB102
SHACKLE 5/8

BENTHOS A.R.
S/N 717 E.C.=D
14/13kHz R.C.=

13mm x 3.0m CHAIN RING 19mm RING 19mm SHACKLE 5/8
13mm x 3.0m SHACKLE 5/8 SHACKLE 5/8
SHACKLE 5/8 BENTHOS CHAIN
RING 19mm z;i(S:IS(LEAgI;;p& V}i:gTOLANlO KEVLER (09-K5-01) 13mm x 2.0m
mn X m
RING 19 9mm x 500m SHACKLE 5/8
WIRE o RING 19
10mm % 50m RING 19%mm 5/ SHACKLE 5/8
HACKLE
VECTOLAN SHACKLE 5/8 SHAC

RING 19mm

RING 19mm 12mm x 10m SWIVEL AB102 SHACKLE 5/8
SHACKLE 5/8 SHACKLE 5/8 SWIVEL AB102 HYLON
SHACKLE 5/8 SHACKLE 5/8 lémm x 150m

SWIVEL AB102

RING 19mm

SHACKLE 5/8

POd O OrPd-O Pt OrPOG a0 POt O P coccoseGamp PO T

SHACKLE 5/8

> PO¢ o POGO—0 DO daop OGO—0

SHACKLE 5/8 SHACKLE 5/8 RING (SUS) 19mm RINg 1 9mm RING 19mm
RING 19mm SHACKLE
SHACKLE 7/8 SWIVEL ABLOZ };{%"357(70%) 5/8 SHACKLE 978
SHACKLE 5/8 HATN
SHACKLE 5/8 BENTHOS ¢
ABS BUOY CT608B RING (SUS) 19 GLASS BALL 13mm x S5.0m
NYLON 2.2m VECTOLAN

2040-17V x 12ps.
SHACKLE 5/8

RING 19mm

12mm x 1.5m

SHACKLE 7/8

RCM-9  (400m)
SHACKLE 7/8

D

l
Q
]
:
i
l
g

S/N 355 SHACKLE 5/8 CHAIN SHACKLE 5/8 x 2
13mm x 8.0m
ABS BUOY CT608B RING 19mm CHAIN
NYLON 2.2m VECTOLAN SHACKLE 5/8 13mm x 2.5m x 2
SHACKLE 7/8 12mm x 1.5m 8’ iiﬁ?igmim -y SHACKLE 5/8 x 2
SHACKLE 7/8
/ SHACKLE 5/8 KEVLER (09-K10-06) A SHACKLE 5/8 x 1 ANCHOR 1.8t
RING 1Smm 9mm x 1010m
ABS BUOY CT608B SHACKLE 5/8 @ SWIVEL AB102 R o
NYLON 2.2m 71 N, 127 E
5 SHACKLE 5/8 r
SHACKLE 7/8 KEVLER (09-K3-02) 0 RING 19mm JKiZE:3,437m
RING 19mm 9mm x 300m SHACKLE 5/8 a SHACKLE 5/8 FHE:3,131.1m
SHACKLE 5/8 SHACKLE 5/8

o——-opOqe— ||y ®pdarnPOG e——0pOdo



DEPLOYMENT & RECOVERY

MOORING No. 27/02% - J4//27E

PROJECT 7pe S TIME UuTc
AREA NN RECORDER (D) To
POSITION 70 1R7°E (R) AKIZAWA
DEPTH o w
PERIOD (999 (0 >3 ~ NAVIGATION SYSTEM :  w&G'S 94
No.of DAYS 260
LENGTH : m DEPTH of BUOY : m BUOYANCY : kg
ACOUSTIC RELEASER ,
TYPE BenthoS CUpper D | TYPE Beurbes (botom )
SN g3 SN /7
RECEIVE F. /3.0 kHz |RECEIVEF. /20 kHz
TRANSMIT F. /&, € kHz |TRANSMITF. /S, 0 kHz
~ VENABLE C. ~ ENABLE C. )
RELEASE C. £ RELEASE C. C
BATTERY 2 Yegrs BATTERY 2 Yegts
TEST on DECK oF TEST on DECK ok
DEPLOYMENT
DATE |QQ9. (D . 22 SHIP YA\ND  CRUISE No. Yy - 09
WEATHER D CONDITIONS DIR. of WIND N VEL. of WIND '
DEPTH 2437 m DEPTHofAR 3(99% m DESCEND. RATE m/s  BUOY 22:3(
POS. of STRT £ 4940y L A2 NE HOR.RANGE m
POS. of DEP. 4972y 2042.192F  SINKER 23 :56 DISAPPEAR. OO: (O
POS. of MOORING 640900  DO6RIBE LANDING QO: 2|
NOTE TIME S/R DEPTH
S
S
B
L
RECOVERY
DATE 23. Sep. '0p SHIP kA1 Y0 CRUISE No. kYpp -06
WEATHER [ C CONDITIONS DIR. of WIND VEL. of WIND
START of RELEASE 22 /7 FINISH of RELEASE 22 /&
POS. of DISCOVERY 6 195N D6 Ao ATt E ASCENDING RATE- m/s
DIRECTION ° DISTANCE m
NOTE TIME S/R DEPTH
S
S
B
L
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{
TIME RECORD \

MOORING NO. 79/22¢ - TH 27 E (:‘;9}/7)

DEPLOYMENT RECQVERY (Date:23.Sep~ ‘o0 )
staRT : 2234 (W23 cuer . ,0:a5
FINISH : FINISH : 00:08
ITEM S/N etc. TIME MEMO TIME MEMO
AEC«D < CT’@ Qfgp//j;f 22 -2 21451 ;/:/tZ(eZk
W IRE 507  [92:34. 22137 22:51] = 23:03
ABS BUOY 23 |22 4o ié’?gf O’SZ’;Q
” 25 | 2940 % v
‘s 2 2 22 1 40 “ Y
WIRE 50m  |22:40 ~ 3204 23:03 — 22 ||
lgLosssall | 35 | 22: 42 SN on deck
RELE #38T | 22 : 4 Y, o derk
KEVLER @ W?;Zf 22:44 ~22:49 23:)] = 23:920
GLASS BALL 37 22.53 N Z:m ')
o 52387 | 22° 54 f2us0 oirderk
FEVLER @ |75 | e ooy 23:24 —23:43
O AT e a2 23543 = 33757
N K T . 23:59 ~00:06
GLASSEALL | /25 | 22 220 00 5% ot
H.R. 432 | 2% 2| 00 0% i
3 s | 233 00k o deck
N rloA /SO w |22:32 ~23:34.
ﬁ/{/Cyz/ﬂ,Q & tom 23 v U4
2314 1 181k
2242 (¥EM4 A< ) 45, 4%
G DI REmaR
22253 f, 707'f ON deck
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8. TRITON Moorings



8. TRITON moorings

8.1 TRITON Mooring Operation

(1) Personnel
Yoshifumi Kuroda (JAMSTEC): on board Leg2
Norifumi Ushijima (JAMSTEC): on board Legl
Yasushi Takatsuki (JAMSTEC): on board Leg2
Yuji Kashino (JAMSTEC): on board Leg2,3
Atsuo Ito (MW1I): Technical staff
Masayuki Fujisaki (MW1J): Operation leader
Takeo Matsumoto (MWTI): Technical staff
Toru Idai (MW1J): Technical staff
Hiroaki Muraki =~ (MWJ): Technical staff
Hiroshi Matsunaga (MWI): Technical staff
Kaori Akizawa (MWI): Technical staff
Takayoshi Seike ~ (MW1I): Technical staff
Taeko Ohama (MWI): Technical staff
Kentaro Shiraishi (MWI): Technical staff
Toru Koizumi (MWTI): Technical staff
Numayama (MWI): Diver

(2) Objectives

The air-sea interaction over the warmest sea surface temperature region in the western tropical
Pacific Ocean called warm pool affects the global atmosphere and causes El Nino phenomena. The
formation mechanism has not been well understood. Long term data sets of temperature, salinity,
currents, so on are required at fixed locations. In particular, the oceanic change to the winds in the
western tropical Pacific is important in that region of origin of El Nino and rain fall over the ocean is
also important parameter to study El Nino and Asia-Australian Monsoon. The TRITON program aims
to obtain the basic data to improve the predictions of El Nino and variations of Asia-Australian
Monsoon system.

TRITON will be integrated with the existing TAO(Tropical Atmosphere Ocean) array, which is
presently operated by the Pacific Marine Environmental Laboratory/National Oceanic and Atmospheric
Administration of the United States in cooperation with France, Chinese Taipei and Japan. TRITON is a
component of international research program of CLIVAR (Climate Variability and Predictability),
which is a major component of World Climate Research Program spomsored by the World
Meteorological Organization, the International Council of Scientific Unions, and the Intergovernmental
Oceanographic Commission of UNESCO. TRITON will also coniribute 1o the development of GOOS
(Global Ocean Observing System) and GCOS (Global Climate Observing System).

The six TRITON buoys have been successfully repaired during this R/V Kiyo cruise
(MYO00-06),and recovered four TRITON buoys.

(3) Measured parameters
Meteorological parameters: wind speed, direction, atmospheric pressure, air temperature, relative
humidity, radiation, precipitation.
Oceanic parameters: water temperature and conductivity at 1.5m, 25m, 50m, 75m, 100m,
125m, 150m, 200m, 300m, 500m 750m, depth at 300m and 750m,
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currents at 10m.
Six TRITON buoys will be recovered five month after and replaced by newbuoys. There
recovered buoys will be maintained at JAMSTEC Mutsu-Branch where is the mother port of R/V

Mirai.
(4) Instrument
1) CTD and CT
SBE-37 IM MicroCAT
A/D cycles to average : 4
Sampling Interval : 600sec
Measurement range Temperature : -5~~+35
Measurement range Conductivity : 0~+7
Measurement range Pressure : 0~full scale range
2) CRN
SonTek Argonaut ADCM
Sensor frequency : 1500kHz
Sampling Interval : 600sec
Average Interval : 120sec
3) Floating Sensor
SCTI ORG-115DX
Precipitation

PARPSCIENTIFIC. Inc. DIGIQUARTZ FLOATING BAROMETER 6000SERIES
Atmospheric pressure
Woods Hole Institution ASIMET
Relative humidity/air temperature
Shortwave radiation
Wind speed/direction
Sampling Interval : 60sec
Data analysis : 600sec averaged

(5) Locations of TRITON Buoys
Six TRITON buoys have been successfully deployed in the EEZs of Federated States of

Micronesia,Indonesia and Papua New Guinea using R/V Mirai.

1) TRITON recovered
Nominal location 2N,138E
ID number at JAMSTEC 12001
Number on surface float T16
ARGOS PTT number 9771
ARGOS backup PTT number 20719
Deployed date _ 25 Oct. 1999
Recovered date
Exact location 2 - 03.95N, 138 - 03.78E
Depth 4265 m
Nominal location 0,138E
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ID number at JAMSTEC 13001

Number on surface float T17

ARGOS PTT number 9772

ARGOS backup PTT number 20715

Deployed date 27 Oct. 1999

Recovered date

Exact location 0-04.32N, 138 - 02.92E
Depth 4216 m

Nominal location 0,147E

ID number at JAMSTEC 09002
Number on surface float TO04

ARGOS PTT number 11826
ARGOS backup PTT number 20713
Deployed date 29 Oct. 1999
Recovered date 9 Sep. 2000
Exact location 0 - 02.19N, 146 - 59.99E
Depth 4550 m
Nominal location 5N,147E
ID number at JAMSTEC 07002
Number on surface float T03
ARGOS PTT number 11825
ARGOS backup PTT number 3928
Deployed date 03 Nov. 1999
Recovered date 27 Aug. 2000
Exact location 5-02.56N, 146 - 57.07E
Depth 4265 m

2) TRITON repaired
Nominal location 8N,156E
ID number at JAMSTEC 01003
Number on surface float T14
ARGOS PTT number 7962
ARGOS backup PTT number 20299
Deployed date 14 Mar. 2000
Repaired date 31 Aug. 2000
Exact location 8 - 01.10N, 155 - 56.73E
Depth 4834 m
Nominal location SN,156E
ID number at JAMSTEC 02003
Number on surface float T15
ARGOS PTT number 9770
ARGOS backup PTT number 20594
Deployed date 12 Mar. 2000
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Repaired date 01 Sep. 2000

Exact location 4 -57.87N, 156 - 04.55E
Depth 3596 m

Nominal location 2N,156E

ID number at JAMSTEC 03004

Number on surface float T18

ARGOS PTT number 9792

ARGOS backup PTT number 20298

Deployed date 10 Mar. 2000

Repaired date 02 Sep. 2000

Exact location 1-57.12N,155 - 59.28E
Depth 2564 m

Nominal location EQ,156E

ID number at JAMSTEC 04004

Number on surface float T19

ARGOS PTT number 20374

ARGOS backup PTT number 20879

Deployed date 07 Mar. 2000

Repaired date 03 Sep. 2000

Exact location 0 - 01.19N, 155 - 56.64E
Depth 1950 m

Nominal location 2S,156E

ID number at JAMSTEC 05002

Number on surface float T20

ARGOS PTT number 20458

ARGOS backup PTT number 20878

Deployed date 06 Mar. 2000

Repaired date 04 Sep. 2000

Exact location 1 - 59.16S, 156 - 01.46E
Depth 1758 m

Nominal location 5S,156E

ID number at JAMSTEC 06002

Number on surface float T21

ARGOS PTT number 20384

ARGOS backup PTT number

Deployed date 03 Mar. 2000

Repaired date 05 Sep. 2000

Exact location 4 - 58.00N, 156 - 00.97E
Depth 1507
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(6) Details of repaired
We had repaired six TRITON buoys, described them details under the rist

A Repaired TRITON buoys

Observation No. [Float No. [Details
01003 T14 Changed a sensor for measure atmospheric pressure.

S/N 9977946—9871351

Lowered an antenna.

02003 T15  |Lowered an antenna.

03004 T18 Changed a sensor for measure rainfall.

S/N 9906003—9906011

Changed a sensor for measure air temperature and humidity.
S/N 99327—99333

Changed a backup ARGOS ptt. PTT No0.20298—20899
Lowered an antenna.

04004 T19 Changed a sensor for measure air temperature and humidity.
S/N 99328—98317

Changed system for deal with signals and communication system.
S/N T19E—T91E,T19S—T91S

Lowered an antenna.

05002 T20 Removed a tower for make fit meteorological sensors. S/N T20
Installed an antenna. S/N TMA99006, PWLA98009
06002 T21 Changed a sensor for measure wind speed and direction.

S/N 99336—98319, Vane No.64829—98319
Lowered an antenna.

(7) Data archive
Those hourly averaged data transmitted through ARGOS satellite data transmission system in
near real time. The real time data will be provided to meteorological organizations via Global
Telecommunication System and utilized for daily weather forecast. The data will be also distributed
world wide through Internet from JAMSTEC and PMEL home pages. All data will be archived at
JAMSTEC Mutsu Branch.
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TRITON BUOY Deployment&Recovery

mﬁﬁN Recorder _} R ii,;x‘f},
Project _ Tpcs Cruise No. M poq - ko4 Ship_M|pA| Area
BuoyNo. T o 3 PTT ; (D25 Observation No. 1062
Latitude & -0 %N Longitude 44" =8.07E Water depth $2(T m
Period ~ Days days
Deployment Recorder
Date 42.,. 5 - . Time :
Weather c Ship Direction °
Wind Direction__/ g¢ ~ Ship speed _____ knot
Wind velocity &, £ m/s Acoustic Releaser Depth_ 4[5 m
Sea conditions /14 m :
Navigation system WqS R4 Latitude  Longitude Date Time Water depth
Start Depoloyment Pos. 05° =0§.31684 4 =00 203E Q0. 1 . > 222 51: ° 437{ m
Sinker throw into the sea Pos. 05° =03 E4N 4o ~Sh S 64 4. 3 0{.:42: 4154 m
Landing in Bottom Pos. 95 ° —p2. 5t N wg 0. o ¥ u.3  p28:0TC ~m
Installed Sensor Recorder /| , <5T0
Floating Sensor S/N  Underwater Sensor S/N ‘
RAN 2443 1.5mCT /%2 150m CT /g%
7

WND 359 10mCRN__pB89 — 200mCT_.Sog 35use - 1008, {7004
SWR™ 305 25mCT__ /96

250m CT 83
HRH__ 307 50m CT 204 300mCTD /5§ = Y9409 - Qo3
BAR __ £9920 75m CT /2. 500m CT 7%
:

TMA 100m CT 7 50mCTD__ /5%
125m CT é %5

Option

Acoustic Releaser
Position Upper

| lower —
Type _ 245-A | §45-A |Position Position
SN__ P44 . 37 Time Depth Time Depth
Receive frequency ) 3.0kHz| /3.0 kHz|| :4&: Koo m / 44 Y5 M
Transmit frequency _ /3.5 kHz| /4.5 KHz|/ g4 oo M g (93! 200s M
Enable code A A / g ISR N Jg/00 m
Release code £ B Y S00n M 68 /65 m %370’@?
Battery / 53 26pp ML m Wi )
Test on deck 2| : 0f: (72)]21:05: ()| / 255 J00g M m
Recovery Recorder k. Axizauwa
Project Tocs Cruise No. kYoo - 06 Ship kalvo Area
Date 26 . Ava. 2000 ‘ Time :
Weathér-——g—__ Wind Direction __y w/___°
Sea conditions ;) 4 m (4% %) 2m Wind velocity 9 m/s
Acoustic Releaser Depth 4 28.8 M (SSBLaTE )
- Enable code trasmitting ~ :232: 5| - Release start - :23: 52
Navigation system wgS L4 Latitude  Longitude Date Time  Water depth
Discovery Pos. ° - | ° -, o i m
Direction Distance m
Recovery start Pos, 5 ° - . boN, /6 ~5695E 27Aq 'to 10043 4264 m
Recovery finish Pos. 5 —adsen_saf —41.43¢ 21h‘te 04136 4597 m
M i b L
* Enable TE5¥/E 23:5| - Eroblefs3HER 23158 5o, otk
*Release 152 F15 23:52 Sk, , 2%3:58 "“Mgmvﬁﬁu‘i
23: 54 >fik e ReleasertpyBl LFEER 00200 g%‘gﬂ’ﬁﬁﬁ*iﬁ:
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TIME RECORD

Tm'\, Pcco'd VYor it it

rL?U (3

£

. Mo.
BUOY No.: T0% DEPLOYMENT REGOVERY ) !
PTIT:  ;/99¢ DATE _7- 3 Noy. 99 DATE 27. Aug. 00 ;;;_:;g’_;;{gmw
Observatmn No.: o7pp L START 1) 99 47, START 00: 43
Posmon FINISH Y3 9/, 47 FINISH 04 : 30
- Recorder Recorder %K - R .
ITEM S/N etc TIME MEMO TIME MEMO
TRIONBUOY | TP% 27 2 8] | 0056 Ghen) AT
oT-15m /87 2218 ol:03 !
WIRE 91 A 003 22: 91 ~ ()08 01255~ 021 43 !
ORN-10m | P§9 22 4 0/ :03 (H;'Z;Zﬁ ;m #4078y AN
Cr-sm | [} ) 01:5) (1 s
CT-50m 204 22 4% 0155 \ 01729" W\
CT-75m A 22:5% 02 :02 01" 07"
CT-100m [ 22: 8¢ 02 205 i
CT-125m Lok 23703 02 :06 (gi’gmﬁ"’ 0l 2”
CT-150n /b4 13z 071 572 08 gc;,'&qm{ Los¢r
OT-200m | &7 i 233 /(2 02 : 11 PSS g r 08’
cT-250m | §hH3 237 [} 02 1 I5 [ o/ 00"
CTD-300m | /& 232 |9 02 18 0101”7
cT-500m | (9% 27 227 e ,”7 02 =25 | 59"
CTD-750m [ 577 0209 1t J;{'i D234 \or 50
NYLON ¢ A970] ﬁzoﬁ’{;p 008 - 0229 il 02:55 ~ 03: // I;lfr';;'n’)-;‘gf‘3/jéé
-PABEE 24X b0} 0:3] - 0232 03:23 ~3: 29
L PT84 |~ 10:33-0:35 03:29 ~03: 32 I
| P9g At D:35- [:34 03132 ~03:36 ity o3:50)|
| PI%S | v | 03h-pat N 03:36 ~03:43 |
L C970] B243tg] 02 2 0254 03:43 ~03:59 |
CCN()Z v L0284 1208 04:07 ~04: /%
NGgOF | P4ning| [208- [2(D 0418 ~04:23
0 980 1pxue| [2(0- [2p 04:23 np4: 29
| U 9803 |pagy/o| [ - /_u 04 : 24~ 04 25
Hao2_jfates) =) - | 04:25~04:30 o——"N
|RAETE |pgngn| |2 21 1-1:'7 L //V%;—D\
Memo for Recovery CP' 1o Gorfhd) - ‘
4'}2'&%}%7— 23 :24(% ro) o~ 1A F/ EBR1T 1} . i00:33 D) -Y-(upper ) d<iyif| 042 28 \
(Rt ) 23 < 32 G0 52 gz ooy 00:39 , 1ffgEoNdack 143y 0 -4 - lower) 5 AAN l04: 30
%)732’31'?’?’?5‘1"* LEREY J__|rode By 0oasn s N
- Release t58E 93 5, :a | 7Actny 00256, rovdeck 01211 | { 7257 R0 F&ﬁ@ﬁ*v‘ )
Enable TS 33:59,93:58] i R 7kem) pos59 \ H%m B8 P
ReleasertTREHESE: 00 -000ny o) A@ptkeny 0/:03 | ! /
TR 757 4 % 20:09 //— ' 5. %’M N Y= 'b?m\' M.._,_w_,h_"mm__'_/
- /mz IRLIN 721~ l}i‘ﬁ@ ”
R I T T AP (77707 ) -
T T T Iwm F8am R
U%‘cv’)m—-’} 7‘9 mTyE Ty D-da SR -
\E 2% -0 %%
~ T ,;’: A » = 48 02- 178y,
HBE '/f" L l{t”i" 1% vppe /0w€)~ 7. brd-
W by J T %’/‘7’7’7 % fift {?b‘r 807 | f Sm__ S35 ]

-



“fgq?v?w
—tu 1

3055 XD)
Ir

O
2CCGe0D0G680DCC

[ ]

DCO@-O(D)O@ODC

[]

O
COo—0D2C0e0>OC

2
3)

-~

35)

36)
37)

38)

39)
40)

41

~

42)

43

~

44)
45)

. 46)

47)
48)

49)

50)
51)

52)
53)

CSAYIN 2-n-7od TSTY

7yil J1IS SBI 11436
RN §25.4
7Ih -0 <70 TSE BEUT)Y

Tyi=fay Xub &L §20.5%5ys
Ye9il Z=n'-yoi TSH U7y

toIvs* §25.4
7A99% AN =704 TSH W05}y

BEHRSw 60) rvsw JIS SBW M:UM94
T¥-0~7" 95y} BS=10tf .
94¥-0-7' PR IE X 750m . E_’)@ 61) Huho-7" 4 24X 60n
M¥-0-7" 77} BSe10tf 0%

EHRey (5720) F—=U  62) vwsm JIS SBI IRURd
X9 21" =704 TST ULy on 63) YvIb Z-n-yn{ TS U5y

YAyIh R=N =704 TSHY uwsw
Toh~tzy 97V HEL 420.5%X50

FEUshy
HoIh A-N'-Tof TS IR0y
A" AB-105 .

7P A=n"~Tof TSTS IEU9}y

" 54) aaw J1S SBI Moy
§5) HMova{lo-7' 424X 60n

56) v JIS SBI DRSO
STV by JIS SBW 1rfzs

58) tmyz{tu-7° asz4.><60m;
59) vavpv JIS SBIY MR Ut24

DCG—‘O'DICG"‘OD

64) Tvh-tzy X9l aRL $20.5X5)74

HIIh 21" -Tod ST IRUS Ly
PRI 31 =704 TSI MRUShY

DCQGO

65)
66)
67

A8} —24 (No. 4

108) wPREE

Svdh 3-n" -0l TS IR0y
Tk e =704 ST BUs)y

I

.106)
107)

-

108) 7vi~Fxy Apyb dm L 420.5X 4o

109)

YRIIN Z=N =TUf TS BRUS
110)

9k A= -Vul TS 02U05hy
g Akt

A7V XN Y0 TS BEUSS)y
Y9V XN =TU{ TS BRUNS}y

111)

112)
113)

114) Tri~F2v ap9b e L $20.5X4n

115)
116)

SIIh R=n'-T00 TSI FRUSSHY
v IS SR IEUr24

117) #4usadbe-3* 4 24X 40m

c}-c,):Lceeo:c[:DDCGéODC

[ ]

' ("foo'“@)-ﬂz)"“@'? ,
68)

c
O

118)

“ytk JIS SBI ifUr24
119)

S 2N -T04 TSI DRUSHy

120) Ti-txv a9} L ¢ 20.5X5m

:c:é-eo

121)

Perih 2-n' =104 TS IRt
122)

N 2704 TSTE BRUTTLY

123) Yo —

svr0b J1S SBI BRUF22 Ul PRI R =104 TS, RSt
. N1 69) vevsw 2=n"~yo4 TSI BRUrshy .
40724 }=7" 4 20X 960m
70) Toh-tzy v} i L. 4 20.5X 575
7eorh J1IS SBHZ IR Uf22 .
YAyIh 2-n-T04 TSI IRU9LY ON | 71 va9sw a-n'<yoq TS MRSy
AA"h AB-105 :
Sl =1 =704 TSTH REUFGy § 72) Tvi-fxy M9l L $20.5X897%
PPN A-n' =704 TSI BRUSH, i
UL 73) saoon 2-n" =700 TS 121y
TYR-FY AR EEL $20.5x50v2 | 4 A I 74) yvask a-n'-yuq TS I Gshy
7yIh =N =704 TST IR U5y 75) D AN —T g (No. 5)
XY =N =704 TSTH IG5y
' b Ul 78) vaosw 2-nt-10q TSI IRarshy
VA8~ 51 (No, 1) DB verdlh 25w =704 ST U5y
Syl 21" =7ud TSI IR USHY § 78) Tri~fzv Myl L . $20.5%595
x99k 2=N'-FR{ TS IRUSLy o
U 79) %wsl x-n"-7n4 TSH SR U5y
Th=Fry b HEL 42055905 N1 80) vavsh z—n'~Tuq TSR RY9ly
O 81) a4a"n AB4105 Co
PRI X-N =704 TSH DRUFS Iy U 1O 82) vusm A=t -704 TS IRGOLy
. e 83) vxysb JISFSBIE 247
TUa-Fey MU HEL $20,5X5004 b . b
' : i 8) Hondhede' g auxouon | .
XIIN AN 704 TS IRTNG Iy : ! :

Y29 3N =704 TSHE EBRUSHY
U A8 =T 4 (No. 2)

RI9h A-n"-TO4 TS
TPV A-n =704 TS

U5 by
ISty

Toh=tar A9V L $20.5X59%
YxIIM Z-n'-Fud TSI BRUTSHy )
To=tay A99b L ¢ 20.5%X597»

Fxuhl Z-n*-yvoq TSH WSy
SRIPh R-n'-Tuf TSH BRUSLy

J# ) =7 (No, 3)

eyhh R=n-Tul TSHZ
IV A=n' =704 TS

MEUShY
U5k,

TH-F17 ML ¢ 20.5X 5977

7o X-n =704 TSH MRTSLY
7xuhl JIS SBH IRUX24

HMOvI{}o-7' ¢ 24 X 60m

o9l JIS SBR IRUf24

=

VA R o 1 &

83) w0 JISISBY wud |

I S M

86) Yrvsnv JISIERR 1Errog

87) Hosadiodr' §24x9000
88 Sewrn T1%i5m Buas |
84) vevri JIS'SBYS WU

.0
98 Famsnet? g g5y

91) Srvaw IS SBI 0%

pEgo '
x : : :
@j;_l?] lifﬁ%?k%,jgem:ﬁm Ltz
R o

-y 2 REORA D | DicBEmE 2,

iﬁ" @ FELLEF 2541 (No. 96) 1 7503 {0y
BHI @

I 2#thmmznw'ﬁ&'ti@tiﬂﬂ&ﬁfﬁ
92) verow JIS:SBIY WU | KBIFAERERT, ,
98) HoAtu” ¢ 24 x50y | .
: , \/.. [R5
94) veyoh TS5BS BEURL Y U Svrozpn .
%) vvov JIS'SBI Weuip4. / , UL S vsoon(7/-rii(15ms 1481))
. N fu i PYXYIM(T I~ R (1% 28))
96) +nvifto-y® ¢24xﬁﬁm Ul Svxwrn(r)- M (238 148))
) Tul PV IW(T )~ P (2 248))
Y 97) worw JIS SBIG 1RU4 OU  vvura GlgY > ritx)
010 98) yasow a=nt=7af TS BEvoly R A
"99) 24a*h AB-2BS A I FImyvy
Ul 100) swvom 2-n=101 T murgry | - L _1A4v)vy

N1 101) sawsn 2= =704 TSI £ W54y

G0

102) Toh~t2v 39 ML ¢20.5x4n -

U | 103) 499 3 <101 17 meisyy
N1 104) osb 2=n"~704 157 MEUSH

WLHEFH) by MW T




TRITON BUOY Deployment&Recovery

INFORMATION ' Recorder_A . [<pto
Project [OCS Cruise No. R -k06 Ship RA Area
Buoy No. T T od N4 PTT | 1 Observation No. ‘9"‘*‘“"
Latitude 0 ° -5 /99 /98 Longltude E Water depth %
Penod Days . days
Deployment Recorder A . k1o
Date 99. (0. 29 Time 0%: 20:
Weather o Ship Direction °
Wind Direction _ /72> ° Ship speed knot
Wind velocity 4,8 m/s 3 m Acoustic Releaser Depth m
Sea conditions
Navigation system g G Latltude Longitude Date Time  Water depth
Start Depoloyment Pos. 0 ° @05 /58 —$90EE #fo.29  of:op: /< m
Sinker throw into the sea Pos. o ° —§2.008 44 —18.30& 29. 5. 29 L m
Landing in Bottom Pos. 0 ° =02, /95 /#{ =30 995 00./2.29  07: 34 bm JE54p m

Installed Sensor Recorder A . kol
Floating Sensor S/N  Underwater Sensor S/N
RAN 2 15mCT 434 150m CT ALY ® 9503~ 007.008
WND ;O I0Om CRN D 200m CT & a4 of
SWR™ 330 25m CT_£ 37 250m CT"é%\_éé LHLN- O
HRH 3 0 50m CT éé 5 300mCTD £/
Nr L= 75m CT LR 500m CT éé 2
T / 100m CT E s 5,” 750m CID A //
f}{;g :%Jmm 207/3_ 125mCT_559 Option =
Acoustic Releaser ,
Position UPPRY ! lowey el .
Type ?)/J“ A YH65-A TPosition Position
SIN__ 972 2/, Time Depth Time Depth
Receive frequency __ /7. @ kHz! Af=akHz|p7: >3 /00 m o} %200 m
Transmit frequency —~#2=rkHz| /2. S kHz[ . / Spo  m ! oga <300 M
'Enablé code A = YR Lol m gy Y9 68 m
—Release code b r 30 Sfp0 Mmoo m
] .o Battery =F J000 M m
Test on deck 1o 45 PR tof 38509 m m
Recovery Recorder k. Ak(zAWA
Project_T0CS Cruise No. K{00- 06 Ship KA\ \(O Area
Date 0%.9ep. ° Time
Weather Wind Direction  [23.0 °
Seaconditions___ m Wind velocity __ 5.2 m/s
Acoustic Releaser Depth ﬁo_dr_ 4404 __m(ssplad)
Enable code trasmlttmg : (frigkes101-) Release start 9o 0h: _
Navigation system Latitude  Longitude Date Time  Water depth
Discovery Pos. () ° —0l-h68 46° -8 8 Cep 00 0’7 2NWTC) 4500 m
Direction 1300 Distance o m.
Recovery start Pos. g0 ° —g). 45 46® —5hgRE 2] :30: 4,4r7:7‘ om
Recovery finish Pos. o0 " = p0.008 17 - HE 0] 47 m

Note

Discovery Pos .

S awry, $SSBLo el 17"y - 293 %8 %

N

8-10

(et



TIME RECORD
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TRITON BUOY Deployment&Recovery

INFORMATION Recorder A.
Project _ TOCS Cruise No. MRQQ— Ship Area Akalo.
Buoy No.T__|V] PTT A 72, ObservationNo. {zop\  ~—
Latitude 00 -p¢.32W Longitude 3g° -42 926 Water depth_421p _m
Period ~ Days days
Deployment ‘ Recorder _A. Kalo
Date 09. (.26~ f{ Time :
Weather () Ship Direction °
Wind Direction | 45 Ship speed knot
Wind velocity __ (0,¢, _m/s Acoustic Releaser Depth m
Sea conditions m
Navigation system _WH5 3 ¢ Latitude Longitude Date Time  Water depth
Start Depoloyment Pos. 08 -8 57 -5 608 /7024 2233 0Te m
Sinker throw into the sea Pos.” ° - . C- /0:17. ol a3 bTe m
Landing in Bottom Pos. so =% 924 (3% -52.92. R m
Installed Sensor Recorder _A. ¥olo
Floating Sensor S/N  Underwater Sensor S/N T (40
RAN 3 m 1.5m CT éﬁ O 150m C
WND T3 10m CRNpo4 —  200m CT 453 ' VANE 070

SWR™_3/& 25mCT 250m CT__ 44 | ~L9-1g- - 930
HRH 3/ 50m CT L35 300m CTD 4[4 “SuSe - 023 .
BAR 71353 75m CT 687 500m CT £28S

TMA Qgpg.‘z 100m CT 6 34 750m CTD é kS

'P\\ﬂ“z}'?%%_«&()‘pﬁun K20 Z/\S‘ 125m CT éﬂ:g Option

Acoustic Releaser

/3.0
Position_UPPeyv | lower / /

Type _/1Position Position T
S/N  REY » 8’7%_} Time Depth Time Depth
Receive frequency _ (|, § kHz] 12-5-kHz| | A7 Q00 m 20k Moo m
Transmit frequency |3, 5 kHz| |3.C kHz \ AQ: {500 m9 :oh Aopd0 m
Enable code A A \ 1oy 2000 m 2:0% AloQ m
Release code R B \ 55 2500 m 20k Al24 m
Battery \ (% Rop) Mmoo m
Test on deck 20\ 500 m m
{ Recovery ' Recorder —
Project Toc g Cruise No, kioo-o0b Ship g_;g }0 Area
Date Vg gon. o Time .
Weather __}~ , 4 pc Wind Direction °
Sea conditions m Wind velocity m/s
Acoustic Releaser Depth __¢y¢2 m (sSBLAg)
Enable code trasmitting ;/ 36t Release start 22148 .
Navigation system - Latitude  Longitude - Date Time  Water depth
Discovery Pos. o° 3o g <5 3 E 17.99 00 /2123 Ya/z M
Direction o Distance m .
Recovery start Pos. VLGS BE 02 YIE 1Sy oo 73125 4210 m
Recovery finish Pos. 55" ¢ 704 /128 oot & [B:§p 00 D215 m
Note Recovery
B6%, 'S“igi%b"",i‘bai% Discovery Pos. S&BL #+7°L-233 04g
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TIME RECORD
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TRITON BUOY Deployment&Recovery

RO

[ INFORMATION Recorder /5%
Project 73 Cruise No, —(F/ Ship AM/RA | Area
Buoy No. PTT o Observation No. [22 |
Latitude 2 “es~(6. 04w Longitude (28 -ol. 53€ Water depth 4265 m
Period M99, 10, 25 v1e o~ Days days
Deployment 1944 Recorder Zg-o.,ﬁ
Date QQ. (0. 2 Time/gv-: 4 (25' PXIRY
Weather C Ship Direction _°
Wind Direction  UA"

Ship speed knot

Sea conditions

m Wind velocity m/s
Acoustic Releaser Depth 4, /Z.3m

Enable code trasmitting - a/127) Release start o 174 :
Navigation system ~ Latitude  Longitude Date Time  Water depth
. Discovery Pos. 3 O OSK 38 D2V E 00.Supe J§ 2203 m
Direction ;%50 Distance 320 m
Recovery.st'art Pos. 0270390t 3% =p3-32F 90.5ep (9 00 i §2: 4326 m
Recovery finish Pos. 7, DEYIM 138 D O4E . 23 45! - m
Note - Y | V& 21327 %00 7L Yo Y BN enable (BB (|
B e | 2 S o M T [P e
’ N & ) 2 3 K BT .
U Cleowyitht susoiz opRIDEA B el Cre BB A R
-2 1 £) Sibory (eox2 F &R |
AP (B :

Wind velocity A% m/s Acoustic Releaser Depth~ ¢/252 m B
Sea conditions m : 1)
Navigation system - Latitude  Longitude Date Time  Water depth
Start Depoloyment Pos. 2 ° 000N 1 -0|. 53¢ 4. 034 290 4205 m
Sinker throw into the sea Pos, ° - . C- . R m
Landing in Bottom Pos. ° —(3, Q5 g =038 99/0.28& 0235 4209 m |(yy4_ upper
: SSBLSD
Installed Sensor- o Recorder _Z,, -8y
Floating Sensor S/N  Underwater Sensor S/N 92z o2t 4394 :m
RAN _%hD0 15m CT 280442 150m CT g3 1R Soas m?
WND 214 10m CRN ~ pga 200m CT i - avse- oo | ¢
SWR™ (1 25m CT 80443 250m CT £%b Tem+ /
HRH 312 50m CT 9§o/, 300mCID— Z/2 T o1
BAR _gisgp 77357 75m CT J80464~  500m CT P "R-% 40694
. MA_ o/, 100m CT %9  750m CTD £/3
ﬁa%%% Option Z £ )‘ Z I g 125m CT (4 Option '
Acoustic Releaser
Position _wppev | \ower e
Type ! ~|Position Position
: S/N R4 . @20 .  Time Depth Time Depth
Receive frequency /3, 0 KHzZ' /2.0KHZl 52l 9000 m ;o m
Transmit frequency /4 2~ kHz| /g 2 KAz 02123 2507 m m
Enable code A A 10226 30/% m m
Release code D = 02x39 3539 m m
Battery  / Vean | 1 Vean | p2gl D 23 m m
Testondeck @ : sk | @ : .l | 0576 «32/) m m
Recovery Recorder . phaman
Project Toc.S Cruise No. kYoo -Kog Ship KAl Yo Area
Date 0., Time ™ : : .
Weather c Wind Direction ___ °
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TIME RECGORD

No, [
BUOY Mo.: }'gg DEPLOYMENT REGOVERY
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&1 5m 98 0067, 22200 00: 52 PR
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9. ARGO Sensor Test



9. CTP sensor test for ARGO Float

9.1. Participant
Yasushi Takatsuki (JAMSTEC)

9.2. Objective

ARGO is an internationally coordinated activity directed at characterizing both the
temperature and salinity structure of the mid- and upper-ocean and the advective field at
mid-depth through deployment of autonomous profiling floats. The floats are equipped with a
conductivity sensor to measure salinity in addition to the temperature and pressure sensor. We
expect to acquire both the temperature and salinity profiles with accuracy at 0.01 degC and 0.01
in PSS-78. However, conductivity sensor is not stabled compared to temperature sensor.
Therefore, we need to evaluate the accuracy and stability of the conductivity sensor used for
profiling floats. During this cruise, we get the data of CTP sensor for profiling floats and usual
CTD at the same time to estimate the in-situ accuracy of CTP sensor.

9.3. Methods

The target sensor is EXCELL CTD, which is designed for profiling floats and manufactured
by Falmouth Scientific, Inc. (hereafter FSI-CTD). The FSI-CTD is mounted on the plate of
multi-bottle sampler in place of the Niskin bottle in the CTD frame as shown in Figure 9-1. The
CTD sensor used as references is SBE-911plus, manufactured by Sea-Bird Electronics, Inc
(hereafter SBE-CTD). The FSI-CTD is located 1.2 m above the SBE-CTD. The spec and serial
number of the sensors are listed in Table 9-1. The data of FSI-CTD are recorded into internal
RAM during the cast and downloaded after the cast via serial interface. Due to the slow
response time of the temperature sensor on FSI-CTD, pressure and conductivity data are lagged
with the time lag of temperature sensor and its value is 1.17 seconds. All the evaluations are
done using with RAW data for FSI-CTD and RAW or pressure averaged data processed by
SEASOFT ver. 4.226 for SBE-CTD.

Comparisons are done at all CTD stations during the leg 2 of KY00-06 as shown in Table
9-2. The CTD was lowered to 1000 m depth with its descending rate of 1.0 m/s and pulled up
with its ascending rate of 1.5 my/s, typically. At station 014C and 028C, eleven Niskin bottles
were installed on the sampler and we took the water sample during the pulling up. At other
stations, only ome to four Niskin bottles were installed and nothing beside the target sensor
except station 010C. At station 010C, acoustic releaser were mounted near the target sensor in
the CTD frame, to check work well or not. At station 010C, the CTD was lowered with its
descending rate of 0.2 m/s between 100 dbar and 170 dbar depth. At station 022C, the CTD was
pulled up with its ascending rate of 0.1 m/s between 180 dbar and 120 dbar depth.

9.4. Preliminary Results

Before the data comparison, data-sampling rate of each sensor was verified. As a result,
FSI-CTD sampled 2.751 frames per one second, which is slightly smaller than 2.8 frames per
one second written in the manual. As each sensor was mounted on the same frame, we compare
the pressure data from each sensor at every second. The pressure difference between FSI-CTD
and SBE-CTD at station 022C is shown in Figure 9-2 as example. If each sensor outputs exact
value, the pressure of FSI-CTD should be 1.2 dbar smaller than that of SBE-CTD. In order to
the pressure accuracy of SBE-CTD is within 0.5 dbar, we consider that the pressure data of
SBE-CTD is exact value here. The comparisons of pressure at all the stations show that the
FSI-CTD is larger than SBE-CTD ranged from 1 to 9 dbar. The difference was increased at the
thermocline, due to the rapid temperature change. At station 014C, 022C and 028C, where
ascent rate in the thermocline is smaller than 1 m/s, the difference is within 3 dbar at the most.
As the decent and ascent rate of profiling float are order of 0.1 my/s, the pressure accuracy of



FSI-CTD would be within 2 dbar on profiling float, which is the same order of the spec.

The accuracy of the temperature and conductivity sensor is estimated as follows. At first, the
pressure of FSI-CTD is corrected with that of SBE-CTD considering with the FSI-CTD is
located 1.2m above the SBE-CTD. Next, we calculate the average temperature and conductivity
for each 1 dbar bin. Then, we compare the FSI-CTD and SBE-CTD at the same pressure bin.
Before the comparison, we also corrected the conductivity of SBE-CTD using the bottle salinity
values, which measured by “AUTOSAL” salinometer. Vertical profiles of temperature,
conductivity and salinity and these differences at station 022C are shown in Figure 9-3 and
Figure 9-4, respectively. Except the thermocline depth, temperature and conductivity differences
are almost within 0.02 degC and 0.02 mS/cm, respectively. As a result, salinity differences at
most of the deeper layer and surface mixing layer are within 0.01 in PSS-78. In the thermocline,
the differences of the temperature and conductivity between the FSI-CTD and SBE-CTD exceed
0.1 degC and 0.1 mS/cm, and salinity difference also exceeds 0.03. However, during the
reduced ascend rate observation (e.g. 180 — 120 dbar at station 022C), salinity difference is
about 0.01. At station 010C, 014C and 028C, salinity of FSI-CTD is smaller than that of
SBE-CTD about 0.06, 0.03 and 0.03, respectively. At these stations, the material such as Niskin
bottle may affect the inductive sensor to reduce the conductivity. All things considered, the
temperature and conductivity sensors are satisfying the target accuracy except the thermocline.

Figure 9-1. Appearance of target sensor and reference sensor.

9-2



Table 9-1. The spec and serial number of the sensors

Target Sensor

EXCELL CTD ECTP-202-DH (Falmouth Scientific, Inc.)

S/N 1324

Firmware Rev. 2.1
Pressure: Semi-conductor strain gauge (fully temperature compensated)
Temperature: Platinum thermometer

Conductivity: Inductive conductivity sensor

Data sampling rate: 2.8 frames/second (maximum)

|Range |resolution |precision
Temperature -2 —32 degC 0.0001 degC < +/-0.0015 degC
Conductivity 0-70 mS/cm 0.0001 mS/cm < +/-0.003 mS/cm
Pressure 0 — 2000 dbar 0.1 dbar < +/- 1 dbar

Reference Sensor

SBE-911plus (Sea-Bird Electronics, Inc.)
Pressure: Paroscientific Digiquartz sensor (S/N 41223)
Temperature:SBE-3 [Thermister] (S/N 1462, calibrated at Feb. 19, 2000)

Conductivity:SBE-4 [Conductivity cell] (S/N 1045, calibrated at Mar. 2, 2000)
Data sampling rate: 24 frames/second

IRange |resolution |precision

Temperature -2 —32 degC < 0.0002 degC < +/-0.001 degC

Conductivity 0 - 70 mS/cm < 0.0004 mS/cm  |< +/-0.003 mS/cm

Pressure 0—-10500 dbar  |< 0.06 dbar < +/- 0.5 dbar

Table 9-2. Station list
Station |Date and time (UTC) Position  |Remarks
002C  |Aug. 31 23:41 —Sep. 1 00:12  |8N, 156E
008C  |Sep.120:34-21:18 5N, 156E
010C  |Sep. 2 04:58 — 05:41 4N, 156E |acoustic releaser mounted
0.2 m/s decent (100 — 170 dbar)

014C  |Sep. 2 23:35 —Sep. 3 00:12 2N, 156E |11 Sampling bottles mounted
018C  |Sep. 3 22:09 — 22:38 Eq., 156E
022C  [Sep. 422:52 -23:32 2S, 156E 0.1 m/s ascent (180 — 120 dbar)
028C  |Sep. 5 19:51 —20:30 5S, 156E |11 Sampling bottles mounted
029C  |Sep. 8 06:22 — 06:52 Eq., 147E
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Figure 9-2. Pressure (thick line in upper panel), temperature (thin line in upper panel), pressure difference between FSI-CTD
and SBE-CTD (thick line in lower panel) and CTD descent/ascent rate (thin line in lower panel) at every one second.
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Figure 9-3. Vertical profiles of temperature (upper), conductivity (middle) and salinity (lower) for downcast (left panel) and upcast
(right panel) at station 022C. Thick line shows the FSI-CTD data and thin line shows the SBE-CTD.
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SUMMARY REPORT

Tropical Ocean Climate Study (TOCS) 2000 Autumn Cruise
Ikhsan B. Wahyono and Agus Cahyadi
The Agency for the Assessment and Application of Technology

PURPOSE

The purpose of this cruise is to observe physical oceanographic characteristic
of the ocean : such as currents, temperature, salinity, conductivity, dissolved oxygen,
pressure and sound velocity, in the western equatorial Pasific to understand the ENSO
(El Nino/Southern Oscillation) phenomena. Because El Nino is occurred with
migration of the warm pool in the western equatorial Pasific, variability of the warm
water pool is focused in this study. Additionally, a sea water flow from the Pasific to
Indian ocean in the Indonesian Seas, i.e., the Indonesian Through flow is also focused
because this flow might be related to the warm water pool variability.

TIME DURATION AND FIELD

TOCS00-06 cruise was started out on September 12", 2000 to October 2",
2000, from Kavieng (Papua New Guinea) to Koror (Republic of Palau) through
Pasific ocean, Indonesian Exclusive Economic Zone (Northern of Irian and Maluku
island) and Mindanau ocean by research vessel Kaiyo, Jamstec, Japan.

SURVEY ACTIVITY

In the autumn of 2000, we held a joint survey with Jamstec around the western
equatorial Pasific ocean. Cruise number is generally abbreviated as follow : KY00-06,
KY is the ship name KAI'YO and the number 00-06 means the sixth cruise in the
2000, conducted by Jamstec.

This cruise divided in to 3 legs but we are following only third leg. The
observation purpose of this leg are :

1. CTD Observation ,
CTD (Conductivity, Temperature, Depth) was used to observe the physical
oceanographic characteristic of the ocean to get data salinity, temperature,
pressure, conductivity and dissolved oxygen. CTD casts were until 2000 m depth,
using Sea Bird SBE —911 plus system with several sensors. These sensors
measured conductivity, temperature, pressure and dissolved oxygen. In the CTD
combination included 7 (seven) Niskin bottles (capacity 5 liter) was used to get
water sample at 400 m, 500 m, 600 m, 700 m, 800 m, 900 m and 1000 m depth.

2. XCTD (Expandable Conductivity, Temperature and Depth) observation
XCTD cast were performed to measure temperature, salinity vertical profile until
1000 m depth. Data from XCTD will be compare with data from CTD. XCTD is
new equipment oceanographic and more easier in operate system than CTD.

10-1



. LADCP (Lowered Acoustic Doppler Current Profiler) observation

LADCP equipment was fired in the CTD combination to measure current profiler.
Two acoustic doppler profilers were attached to the rosette and used for lowered
profiling. Two 250-kHz instruments were mounted at the bottom of the rossette
looking down and the top of rossette looking up. The data were dumped from the
LADCEP to a PC via a serial line (RS-422). Casts of CTD were conducted using
the Lowered ADCP by University of Hawaii to measure vertical profile of the
current until 2000 m depth.

. VM ADCP (Vessel Mounted ADCP) observation

Vessel Mounted Acoustic Doppler Current Profiler was used along the ship track
in the cruise. R/V Kaiyo was available GPS (Global Positioning System), mounts
the Narrow Band ADCP at 75 kHz frequency and 30 degree beam angle
manufactured by RD Instrument. ADCP mooring settled below the sea surface
was used to obtain the current data of the sea in a certain layer of the depth. This
data can be applied to have the knowledge of physical process in the Western
Equatorial Pacific.

. ADCP Buoy Recovery and Deployment

Two ADCP buoy mooring were recovered and deployment in the western
equatorial Pacific at 2-30S 142-00E and 6-50N 126-43E to get data physical
oceanographic for explain physical process in the ocean. Three instrument,

ADCP, CTD and current meter included in the mooring system. ADCP and
current meter was measured about current speed and direction with set up to
collect 2 seconds per ping, 8 m bin length, 16 pings per ensemble and sampling
interval 3600 seconds. The CTD SBE16 was to get data conductivity, temperature
and depth in the ocean with set up to collect data with sampling interval 1800 s.

. TRITON Buoy Recovery

Two TRITON buoy was recovered in the western equatorial Pasific at 0-O0N
138-00E and 2-00N 138-00E. The TRITON buoy was to get data oceanographic
and data air condition with many sensor i.e. CTD SBE-19 plus, current meter in
the under buoy and sensor wind speed, wind direction, short wave radiation,
relative humidity, air temperature, precipitation gauge and barometric pressure in
the upper buoy. The real time data transmission with satellite Argos system and
under water data transmission with inductive coupling data communication
method. The minimum sampling rate for all sensors will be every 10 minutes, and
hourly averaged data be transmitted in the real time. After finished TRITON buoy
recovered that all sensors TRITON is lose and only frame buoy and radar
reflector be there at 2-00N 138-00E.

. Salinity Observation

The purpose of salinity observation is comparison of CTD salinity data with
directly measured data. The instrument used Guild Line Autosal Model
84000B/S/N60132. The water sample was collected from the 5-liters Niskin water
samplers into 250 ml glass bottles at 1000 db depth. The salinity analyzed to carry
out after finished all CTD observation with water samples left more than 24 hours
for adapting room temperature in special room (about 24 degC) and
standardization have been performed before analysis.
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8. Dissolved Oxygen Observation
The purpose of oxygen observation is comparison of DO meter data corrected by
the Winkler titration with CTD DO data. Measurement of dissolved oxygen
(below DO) using DO meter corrected by the Winkler titration processed to the
WHP operations and methods. The instrument used TOA Portable DO Meter
model DO-25A.The water sample was analyzed dissolve oxygen to take at 400,
500, 600, 700, 800, 900 and 1000 meter depth.
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A. I Time Table



Time Table of TOCS KY00-06 Cruise (Time in this table is that used in R/V Kaiyo.)

Aug.20 (Sun.) Fine

10:00 Departure from Yokosuka (Leg 1)
13:00 Boat Drill

13:30 Briefing for safety life on the ship
14:00 Meeting on observations

Aug.21 Mon.) Fine / Cloudy
Cruise to TRITON Buoy #7 (6N, 147E)

Aug.22 (Tue.) Fine/ Cloudy
Cruise to TRITON Buoy #7 (6N,147E)

Aug.23 (Wed.) Fine /Cloudy
Cruise to TRITON Buoy #7 (6N, 147E)

Aug.24 (Thu.) Cloudy
Cruise to TRITON Buoy #7 (5N,147E)

Aug.25 (Fri.) Fine / Cloudy
10:00 Meeting on recovery of TRITON buoy

Aug.26 (Sat) Rainy

17.00 Arrive at 5N,147E TRITON buoy deployed point
Check TRITON buoy
17:13 Calibration of TRITON buoy location

Aug.27 (Sun.) Fine/Cloudy
06:00 CTD at St.001 (5-00N, 147-00E)
(cast depth is actually about 815m cause of wire trouble)
08:24 — 10:36 Recover TRITON buoy #7 (5N, 147E)
15:00 Meeting for CTD line treatments

Aug.28 (Mon.) Cloudy/Rainy
00:00 Ship mean time adjustment (SMT=UTC+9h -> +10h)
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01:30 ARGOS antenna test (start)

Aug.29 (Tue.) Rainy
10:00 Arrive at Chuuk

Aug.30 (Wed.) Cloudy
Fueling

Aug.31 (Thu.) Fine
10:00 Departure from Chuuk (Leg 2)
13:00 Meeting

Sep. 1 (Fri) Cloudy
05:08 —06:02 CTD wire check
08:28 — 09:21 Repair TRITON buoy #1 (8N, 156E)
09:41 - 10:12 CTD and water sampling at St.002 (8-00N, 156-00E)

13:54 XCTD at St.003 (7-30N, 156-00E)
16:44 XCTD at St.004 (7-00N, 156-00E)
19:33 XCTD at St.005 (6-30N, 156-00E)
22:25 XCTD at St.006 (6-00N, 156-00E)

Sep. 2 (Sat.) Cloudy
01:18 XCTD at St.007 (5-30N, 156-00E)
06:34 —07:18 CTD and water sampling at St.008 (5-00N, 156-00E)
08:19 — 08:50 Repair TRITON Buoy #2 (5N, 156E)
12:03 XCTD at St.009 (4-30N, 156-00E)
14:58 — 156:42 CTD, water sampling and acoustic releaser test
at St.010 (4-00N, 156-00E)
18:37 XCTD at St.011 (3-30N, 156-00E)
21:29 XCTD at St.012 (3-00N, 156-00E)

Sep. 3 (Sun.) Cloudy
00:19 XCTD at St.013 (2-30N, 156-00E)
06:08 — 09:21 Repair TRITON Buoy #3 (2N, 156E)
09:35 -10:13 CTD and water sampling at St.014 (2-00N, 156-00E)
13:38 XCTD at St.015 (1-30N, 156-00E)



16:38 XCTD at St.016 (1-00N, 156-00E)
19:36 XCTD at St.017 (0-30N, 156-00E)

Sep. 4 Mon.) Cloudy
06:02 - 07:56 Repair TRITON Buoy #4 (ON, 156E)
08:09 —08:38 CTD at St.018 (0-00N, 156-00E)

12:33 XCTD at St.019 (0-30S, 156-00E)
15:05 XCTD at St.020 (1-00S, 156-00E)
17:59 XCTD at St.021 (1-30S, 156-00E)

Sep. 5 (Tue.) Fine
07:35 - 08:37 Repair TRITON Buoy #5 (2S, 156E)
08:52 - 09:32 CTD, water sampling and test of ARGO sensors
at St.022 (2-00S, 156-00E)

13:02 XCTD at St.023 (2-30S, 156-00E)
15:50 XCTD at St.024 (3-00S, 156-00E)
18:34 XCTD at St.025 (3-30S, 156-00E)
21:23 XCTD at St.026 (4-00S, 156-00E)

Sep. 6 Wed.) Fine
00:10 XCTD at St.027 (4-30S, 156-00E)
05:51-06:30 CTD and water sampling at St.028 (5-00S, 156-00E)
07:25 - 10:09 Repair TRITON Buoy #6 (5S, 156E)

Sep. 7 (Thu.) Cloudy
Cruise to ON, 147E

Sep. 8 (Fri.) Cloudy
09:30 - 12:42 Recover ADCP buoy at ON, 147E
13:40 - 15:45 Deploy ADCP buoy
16:22 - 16:52 CTD and water sampling at St.029 (0-O0N, 147-00E)
17:34 — 19:55 Calibration of TRITON buoy location

Sep. 9 (Sat.) Cloudy / Rainy
07:31 — 11:46 Recover TRITON Buoy #9 (ON,147E)



Sep.10 (Sun.) Cloudy

Cruise to Kavieng

Sep.11 (Mon.) Fine

09:20

Arrive at Kavieng

Sep.12 (Tue.) Fine / Cloudy

Fueling’

Sep.13 (Wed.) Fine

14:00
18:00

Departure from Kavieng (Leg 3)
Meeting

Sep.14 (Thu.) Fine

00:00
09:00
11:09 — 12:06
16:35
21:01

Ship mean time adjustment (SMT=UTC+10h -> +9h)

Fire drill

CTD, LADCP and water sampling at St.030 (0-00N, 147-00KE)
XCTD at St.031 (0-O0N, 146-00E)

XCTD at St.032 (0-00N, 145-00E)

Sep.15 (Fri) Fine

01:36
06:07
10:49 — 11:52
14:30 — 15:37
18:18 - 19:23
21:57 - 23:03

XCTD at St.033 (0-00N, 144-00E)
XCTD at St.034 (0-O0N, 143-00E)
CTD, LADCP and water sampling at St.035 (0-00N, 142-00E)
CTD, LADCP and water sampling at St.036 (0-30S, 142-00E)
CTD, LADCP and water sampling at St.037 (1-00S, 142-00E)
CTD, LADCP and water sampling at St.038 (1-30S, 142-00E)

Sep.16 (Sat.) Fine

01:40 — 02:48
07:41 — 08:32
09:53 - 11:40
13:10 — 14:47
15:07 - 16:17

CTD, LADCP and water sampling at St.039 (2-00S, 142-00E)
CTD, LADCP and water sampling at St.041 (2-43S, 142-00E)
Recover ADCP buoy at 2-30S, 142E

Deploy ADCP buoy

CTD, LADCP and water sampling at St.040 (2-30S, 142-00E)

Sep.17 (Sun.) Fine

10:44 - 11:44

CTD, LADCP and water sampling at St.042 (1-15S, 138-00E)
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13:09 - 14:11
16:47 - 17:36
20:33 — 21:25

CTD, LADCP and water sampling at St.043 (1-00S, 138-00E)
CTD and LADCP at St.44 (0-30S, 138-00E)
Calibration of TRITON buoy location

Sep.18 Mon.) Cloudy / Rainy

06:00 - 07:01
07:36 —11:15
13:17 - 14:07
16:34 — 17:33
20:01 — 20:53

CTD, LADCP and water sampling at St.045 (0-00S, 138-00E)
Recover TRITON Buoy #13 (0N, 138E)

CTD and LADCP at St.046 (0-30N, 138-00E)

CTD, LADCP and water sampling at St.047 (1-00N, 138-00E)
CTD and LADCP at St.048 (1-30N, 138-00E)

Sep.19 (Tue.) Cloudy / Fine

06:58 — 07:31
07:40 - 08:41
09:06 — 12:43
14:51 — 15:40
18:16 — 19:18
21:50 — 22:43

Calibration of TRITON buoy location

CTD, LADCP and water sampling at St.049 (2-00N, 138-00E)
Recover TRITON Buoy #12 (2N, 138E)

CTD and LADCP at St.050 (2-30N, 138-00E)

CTD, LADCP and water sampling at St.051 (3-00N, 138-00E)
CTD and LADCP at St.052 (3-30N, 138-00E)

Sep.20 (Wed.) Fine

01:14 - 02:13
05:07
07:48
10:31
10:38
16:02
18:49
21:44

CTD, LADCP and water sampling at St.053 (4-00N, 138-00E)
XCTD at St.054 (3-48N, 137-28E)
XCTD at St.055 (3-36N, 136-56E)
XCTD at St.056 (3-24N, 136-24E)
XCTD at St.057 (3-12N, 135-52E)
XCTD at St.058 (3-00N, 135-20E)
XCTD at St.059 (2-48N, 134-48E)
XCTD at St.060 (2-36N, 134-16E)

Sep.21 (Thu.) Fine

00:17
02:55
05:31
08:03
10:39
13:15

XCTD at St.061 (2-24N, 133-44E)
XCTD at St.062 (2-12N, 133-12E)
XCTD at St.063 (2-00N, 132-40E)
XCTD at St.064 (1-48N, 132-08E)
XCTD at St.065 (1-36N, 131-36E)
XCTD at St.066 (1-24N, 131-04E)
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156:58 XCTD at St.067 (1-12N, 130-32E)

18:40 XCTD at St.068 (1-00N, 130-00E)
20:01 — 20:568 CTD and LADCP at St.069 (0-57N, 129-45E)
23:35 - CTD, LADCP and water sampling at St.070 (1-24N, 129-30E)

Sep.22 (Fri.) Fine
-00:37 End of observation at St.070
03:13 - 04:04 CTD and LADCP at St.071 (1-51N, 129-15E)
06:47 -07:44 CTD, LADCP and water sampling at St.072 (2-18N, 129-00E)
10:16 —11:08 CTD and LADCP at St.073 (2-45N, 128-45E)
13:40 - 12:40 CTD, LADCP and water sampling at St.074 (3-12N, 128-30E)
17:18 - 17:35 CTD and LADCP at St.075 (3-39N, 128-15E)
20:12 - 20:54 CTD, LADCP and water sampling at St.076 (4-06N, 128-00E)
23:28 - CTD and LADCP at St.077 (4-33N, 127-45E)

Sep.23 (Sat.) Fine
-00:17 End of observation at St.077
02:58 - 03:55 CTD, LADCP and water sampling at St.078 (5-00N, 127-30E)
06:33 -~ 07:24 CTD and LADCP at St.079 (5-27N, 127-15E)
09:58 —10:56 CTD, LADCP and water sampling at St.080 (5-54N, 127-00E)
12:22 - 13:13 CTD and LADCP at St.081 (6-08N, 126-52E)
14:35 —15:34 CTD, LADCP and water sampling at St.082 (6-21N, 126-45E)
16:38 —17:27 CTD and LADCP at St.083 (6-30N, 126-40E)
18:38 -19:36 CTD, LADCP and water sampling at St.084 (6-39N, 126-35E)

Sep.24 (Sun.) Fine
05:59 —06:24 CTD and LADCP at St.087 (6-50N, 126-43E)
07:17-09:08 Recover ADCP buoy at 6-47N, 126-42E
09:45 -11:20 Deploy ADCP buoy
12:42 - 13:34 CTD and LADCP at St.085 (6-45N, 126-31.5E)
14:22 - 15:19 CTD, LADCP and water sampling at St.086 (6-51N, 126-28E)
16:34 — 16:59 CTD at St.088 (7-00N, 126-30E)
23:54 - CTD, LADCP and water sampling at St.097 (7-00N, 128-00E)

Sep.25 Mon.) Fine
-01:06 End of observation at St.097
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02:28 —03:28 CTD and LADCP at St.096 (7-00N, 127-45E)
04:58 —06:04 CTD, LADCP and water sampling at St.095 (7-00N, 127-30E)
07:09 — 08:056 CTD and LADCP at St.094 (7-00N, 127-20E)
09:06 —10:02 CTD and LADCP at St.093 (7-00N, 127-10E)
11:01 - 12:10 CTD, LADCP and water sampling at St.092 (7-00N, 127-00E)
13:00 — 14:00 CTD and LADCP at St.091 (7-00N, 126-52E)
14:51 - 15:58 CTD, LADCP and water sampling at St.090 (7-00N, 126-44E)
16:45 -17:45 CTD, LADCP and water sampling at St.089 (7-00N, 126-36E)

Sep.26 (Tue.) Fine
21:04 —22:14 CTD, LADCP and water sampling at St.106 (8-00N, 128-00E)
23:37 - CTD and LADCP at St.105 (8-00N, 127-45E)

Sep.27 (Wed.) Fine
-00:32 End of observation at St.105
01:55 -03:00 CTD, LADCP and water sampling at St.104 (8-00N, 127-30E)
04:02 — 05:00 CTD and LADCP at St.103 (8-00N, 127-20E)
06:02 - 06:59 CTD and LADCP at St.102 (8-00N, 127-10KE)
07:56 — 09:04 CTD, LADCP and water sampling at St.101 (8-00N, 127-00E)
09:52 —10:568 CTD and LADCP at St.100 (8-00N, 126-52E)
11:48 - 13:01 CTD, LADCP and water sampling at St.099 (8-00N, 126-44E)
13:59 — 14:31 CTD, LADCP and water sampling at St.098 (8-00N, 126-36E)

Sep.28 (Thu.) Cloudy
07:565 -09:04 CTD, LADCP and water sampling at St.107 (10-00N, 126-12E)
09:52 —10:51 CTD and LADCP at St.108 (10-00N, 126-20E)
11:36 — 12:43 CTD, LADCP and water sampling at St.109 (10-O0N, 126-28E)
13:30 — 14:28 CTD and LADCP at St.110 (10-00N, 126-36E)
156:16 — 16:25 CTD, LADCP and water sampling at St.111 (10-00N, 126-44E)
17:14-18:13 CTD and LADCP at St.112 (10-00N, 126-52E)
19:09 — 20:18 CTD, LADCP and water sampling at St.113 (10-00N, 127-00E)
21:16 — 22:13 CTD and LADCP at St.114 (10-00N, 127-10E)
23:11 - CTD and LADCP at St.115 (10-00N, 127-20E)

Sep.29 (Fri.) Fine
-00:10 End of observation at St.115
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01:08 - 01:11 CTD, LADCP and water sampling at St.116 (10-00N, 127-30E)
03:32 —04:27 CTD and LADCP at St.117 (10-00N, 127-45E)
05:52 - 06:56 CTD, LADCP and water sampling at St.116 (10-00N, 127-30E)

Sep.30 (Sat.) Cloudy / Fine

Cruise to Koror

Oct. 1 (Sun.) Fine
10:00 Arrive at Koror
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