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1. Cruise Summary

Ship: R/V KAIYO

Institute: Japan Marine Science and Technology Center
Chief Scientist: Yoshifumi Kuroda, JAMSTEC

Co-chief Scientist: Djoko Hartoyo, BPP Teknologi
Cruise: K9402 :

Project Title: Tropical Ocean Climate Study (TOCS)
Period: April 22-May 8, 1994

Summary:
The purpose of this cruise was to observe physical oceanographic conditions
in the western tropical Pacific to achieve a better understanding of

( ocean-atmosphere interaction affecting on the ENSO phenomena (EI Nino/

Southern Oscillation) and climate change. The cruise was carried out under
the research program of Tropical Ocean Climate Study (TOCS) at Japan
Marine Science and Technology Center. The program is supported by Science
and Technology Agency of Japan. The cruise was conducted as a joint
research cruise with BPP Teknologi, Indonesia and JAMSTEC.  Mr.Djoko
Hartoyo (BPPT) and Colonel Nico Pattiasina (Security Officer) participated
in the cruise. This cruise was also designed for recoveries and deployments
of meteorological and oceanographic buoys (TAO array) which were
conducted by Pacific Marine Enviromental Laboratory (PMEL) of National
Oceanic and Atmospheric Administration (NOAA), USA. Messrs. Kevin Kinsey
and Timothy Nesseth (PMEL) participated in the cruise for the moorings.

,— In this cruise, 29 points CTD (Conductivity-Temperature-Depth profiler), 31

points XBT(eXpendable Bathy Thermometer) casts, and one recovery and two
deployments of subsurface current meter buoys of JAMSTEC were completed.
Two recoveries and three deployments of TAO buoys were carried out
successfully.
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3. XBT Observations

¥BT Observation Sites

St. # Time (UTC) Position SST(*C) Surface Current
YYMMDDHHMM Lat. Long. Set (") Drift(kt)
X01 9404230931 10° 00N, 145" 40EF 28.3 298 0.5
X02 231237 09" 30N, 145" 53E 28.5 281 1.5
X03 231535 09" 00N, 146° 02E 28. 8 321 0.8
X04 231841 08" 29N, 146° 14E 28.7 145 0.8
X05 232129 08" 00N, 146" 22E 29.0 09 0.3
X06 240029 07" 30N, 146° 34E 29. 2 314 0.2
X07 240345 07" 00N, 146° 39E 29.5 48 1.1
X08 240713 06° 30N, 146" 43E 29.5 74 1.0
X09 241045 06" 00N, 146" 49E 29.1 29 0.6
X10 241419 05" 30N, 146° 56E 29.1 121 0.7
X11 250559 04° 59N, 147" 01E 30. 7 92 1.7
X12 250840 04° 30N, 147  01E 29.17 47 1.1
X13 251124 04" 00N, 147  00F 29.7 82 1.6
X14 251404 03" 30N, 147" 00E 29.8 79 1.6
X15 251637 03" 00N, 147" 00E 29. 8 142 1.0
X16 251910 02° 30N, 147" O0E 29.8 117 0.4
X17 260819 01° 56N, 147  03E 30.0 242 0.3
X18 261056 01" 30N, 147 02E 30.0 243 0.7
X19 261324 01°00N, 147°01E 29.5 256 1.6
X20 261707 00" 30N, 147° 00E 29.5 236 0.6
X21 280456 00° 03N, 1467 00F 30.0 43 0.9
X272 05050956 00" 30N, 136" 58E 29.5 208 0.5
X23 051356 00" 55N, 137" 00E 29.3 105 0.6
X24 051859 01° 29N, 137° 00E 29.3 131 0.6
X725 052249 01°58N, 137  00E 29.6 206 0.3
X26 060302 02" 30N, 137  00E 29.8 162 0.9
X217 060555 02°57N, 137" 00E 29.6 169 0.7
X28 060954 03" 29N, 137" 00E 29.6 121 0.6
X29 061221 03" 55N, 137" 00E 29. 2 84 2.1
X30 061714 04" 30N, 137  00E 29.1 89 1.1
X31 062052 04" 56N, 137  00E 29.6 77 1.5
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4. CTTD Observations

St. #

c01
c02
c03
c04
c05
c08
co7
c08
c09
€10
c11
c12
c13
C14
c15
c16
c17
c18
c19
c20
c21
c22
023
C24
c25
c26
c27
c28
c29

CTD Observation

Time (UTC)
YYMMDDHHMM

9404250457
260743
280346
280954
290417
290604
292327
300245
300505
301019
301331

05011021
011551
012108
020355
020924
021241
021635
022302
030353
031027
031620
032259
051023
051437
062307
060621
061254
062129

S

05°
01
00°
00°
or’
00°
00°
01"
01"
02’
02’
00’
00°
00°
00°
00°
00°
00°
00°
00°
00°
00°
00°
00°
01"
02’
03’
04°
05°

ites

Position

Lat.

0ON,
56N,
01N,
21N,
27N,
00S,
308,
00s,
308,
00S,
308,
0ON,
00N,
00N,
008,
00S,
308,
458§,
00N,
00N,
00N,
00N,
01N,
30N,
00N,
00N,
00N,
00N,
00N,

Long.

147
147°
146°
146°
143°
142°
142°
142°
142°
142°
142°
141°
140°
139°
138°
137°
137
136
136
135°
134°
133
132°
137
137°
137°
137°
137°
137

00E
03E
58E
00F
03E
00E
00E
00E
00E
00E
00E
00E
00E
00E
00E
00E
00E
56E
00E
09E
00E
00E
01E
00E
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6. JAMSTEC ADCP Moorings
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RECORD OF MOORING gas wo. s0a28-00n147

Name of Parts S/N,#8%H, %0 | No. of P. | Time(D) Note Time (R) Note
ADCP S/N 1220 , 1 23:58
CTD S/N 1284 1 23:59
WIRE ROPE 50 m 1 00:04
PLASTIC BUQY ABS CT-608B 3 X 2 00:09 Yy ) VB BT
WIRE ROPE 200 m 1 109~:17
WIRE ROPE 200 m 1 :17~:21
KEVLER ROPE 1010 m 1 128~ :40
KEVLER ROPE 1010 m 1 :41~:58
KEVLER ROPE 500 m 1 :53~01:
KEVLER ROPE 1010 m 1 :10~:23
GLASS BALL 2040-17V 10 01:33 B U 724 % 5 B
A.R. S/N 663 1 01:34
A.R. S/N 665 1 01:34
NYLON ROPE 150 m 1 :34~:38
CHAIN 10 m 1
SINKER KR 1.53 ¢ 1 01:49
N 7Ya-b % B
GLASS BALL KICHI 2305
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RECORD OF MOORING gas wo. sss01-ooniazs

Name of Parts S/N,FE¥H. 2 | N/P Time (D) Note Time (R) Note
ADCP S/N 1224 1 03:06 Bith 03:02
CTD S/N 1285 1 03:07
WIRE ROPE 50 m 03:07-03:09
PLASTIC BUOY | ABS CT-608B | 3 x2 03:15
WIRE ROPE 50 m 03:16-03:18
WIRE ROPE 50 m 03:18-03:20
WIRE ROPE 50 m 03:21-03:26
WIRE ROPE 200 m 03:27-03:33
KEVLER ROPE 1010 m 03:37-03:51
KEVLER ROPE 1010 m 03:53-04:09
KEVLER ROPE 500 m 04:10-04:17
GLASS BALL 2040-17V 10 04:24
A.R. S/N 664 04:24
A.R. S/N 667 04:25
NYLON ROPE 135 m 04:25-04:31 | 200mfffizE
CHAIN 10 m 04:34
SINKER JKH 1.53 t 04:36

ROPE 15m CUT
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0 142°E
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WIRE
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- SCIENTIST,S CRUISE REPORT
SHIP R/V KAIYO
CRUISE K-94-02
PROJECT ~ TOGA,TOCS
DATES APRIL 22-MAY 8,1994
SCIENTIST KEVIN KINSEY,NOAA/PMEL

TIMOTHY NESSETH,NOAA/PMEL
R/V Kaiyo arrived Apra Harbor Guam, for loading PMEL’S Mooring systems
20 April,94 at 1330 Pier(v-6).With the assistance of Miss Ruby Santo’s
Island Cargo,Co. I was able to get our container cleared through customs
and delivered to the Coast Guard Base. Danzas Corporation/Seattle Operations
was to have all shipping services arrainged by the time we arrived in Guan.
Customs was not cleared and Sealand would not deliver container, because of
an error in papervork.Miss Ruby Santo’s arranged for a trucking company
to deliver the container, and would bill Danzas for the mix up. Loading.
"~ commenced at 1330 and with the helpful personnel the Coast Guard offered
we had the container emptied an the ship loaded by 1445 20 April 94.

R/V KAIY0 departed Apra Harbor,Guam on April 22 at 1500, en route to
5N,147E,arriving there 0600 April 25 (average speed 11.0 kts)

Recovery Operations-5N 147E

The Atlas buoy’s position was determined to be 4.96N 147.02E AT 0600

(using GPS,radar range and bearing) at 0617 the release was fired with

no problems. It was evident the buoy was vandalized,BMY was missing and

the ring on the tower was cracked,along with a crack in the mast.The entire
recovery lasted 3hrs 12min.There was a considerable ammount of long line

at the 200m pod dowm to approximately 450m.

" Recovery procedures:

A long nylon-wire rope tag line was affixed to the buoy.The tag line was
mounted on a gypsy head affixed to the side of the Kaiyo’s aft anchor winch
(port side)The buoy was drawn toward the ship by the tag line,in the
conventional manner,through Strategically placed blocks on the gallows and
the deck,and lifted out of the water with the wire rope portion of the tag
line.The load was then transferred to a wire rope pendant previously attached
to,two of the buoy’s padeye’s and swung on board using the crane arm welded
to the top of the gallows. The mooring cables(thermistor and nilspin) were
hauled aboard in the conventiongl manner, after the gallows crane and the
ships articulated crane drew the detached buoy aside. Nylon was reeled onto
empty spools with the use of g reeling machine and the thermistor cable
was reeled on by hand in our normal manner.
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Deployment Procedures:

Buoy deployment at 5N 147E was performed at 1130 that same morning. After
assembly on deck, we were immediately able to put the buoy over the side,

by putting the fist grips together down to the 150m pod (note that the pods -
can get very hot lying on deck). Thereafter,deployment procedures were much
the same as is practiced on N.0.A.A ships-but for slipping nylon line through
a bitt on deck. A U-shaped fairlead (rollers on the three arms)on the transom
permitted good control of the lead of the line as it was passing over the side
All chain and the release at the bottom of the mooring was passed over

the side via this route.The release of tag lines from the buoy or anchor

was effected with snap hooks eliminating the line from getting snagged on
chain or other parts of the buoy,anchor. During the entire deployment of the
nylon,down to the point of anchor drop tension was maintained for proper .
~eployment by the cheif officer. Complete time of mooring operations from
“-the time at which thermistor cable/nilspin entered the water took 2hrs 29min.
The Kaiyo performs all mooring operations bow into the wind and current.

Other Atlas deployments

2N 147E Was successfully completed April 26 at 01.50.081N 147 00.574E
Total time 2hrs 29min. 0O, 147E Was successfully completed APRIL 27 at
0 00.162N 147 04.233E Total time 2hrs 29min

Other Atlas recovery

Drifter from 2n 147e,located at 0 00.30N 141 5%.940F. This buoy had been

vandalized,a fishing boat picked up the buoy and cut the tygon tubing with a
- hacksaw then cut the nilspin with bolt cutters just below the termination
__of the boot. Pictures were taken of the damage. Total recovery lasted 20min.
The Kaiyo now has the deck unit set up in the meeting room and passes the
transducer through the portside porthole, so that you dont have to work out
in the elements, and makes it a lot more comfortable than getting rained on.

ADCP MOORING SITES

Deployed ADCP 0.01.229S 146 58.249F, Deployed ADCP 0 00.033S 141 59.150E

CTD’S & XBT’S

CTD’S succeeding mooring operations were uneventful. CID’S & IBT’S were
performed at buoy site’s and throughout our track line. Tim and I
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stood CTD watches after buoy work was completed, to observe their operations.
CTD used was a SEABIRD-9+,SEACAT,Measuring,pressure,salinity and temperature
no water bottles were used, except on the first cast of the cruise and the
last cast of the cruise. XBT’S, started at 5N 147 and were conducted at
intervals of .5 degree down to 0 147.

ADCP TEST

During the cruise we conducted ADCP tests to calibrate their instruments.
After some adjustments with the beam pattern, they felt comfortable enough
to deploy the moorings. Future site’s for ADCP deployments O .755,0,1N 137E.
0 132E

R/V KATYO PERSONNEL

__.he Kaiyo personnel were capable professionals,uniformly gracious in
supporting our work. Kaiyo’s complement is 27(7 on deck,4 licensed engineers
3 mates,and Master) I would like to thank everyone on board for making our
Stay aboard the Kaiyo very pleasant. The ship handling was superb where there
was no time lost during mooring operations, so that when we were ready to
drop anchor the ship was in position. The food on the ship was excellent
very well prepared, and enough to eat so you didn’t go away hungry, better
than authenic restaurants I have dined at around the country. Yoshifumi
Kuroda’s skills were vital in this mission’s success. Yoshifumi Kuroda was
most helpfull in working with the captain to track down and recover the
drifter from 2N 147E, by adjusting the cruise track to make this possible
and complete the mission to it’s fullest. Koichi Takao was very helpfull
with setting up the tube’s and working with us to solve some hardware
~difficulties, running the Atlas program. Captain Hitoshi Tanaka was on the
__ridge during all operations, making sure that they went very smoothly,

and with his professional manner all operations were fully succesfull.

Chief officer Eiko Ukekura operated all recovery and deployment evolution
on the stern, making sure they were handled with care and safety. Chief
radio operator Hideyuki Akama handled all our comms between PMEL & Kaiyo

on a daily basis and to make sure all faxes were expedited to me right away.
I can’t express my appreciation to the crew of the Kaiyo in words alone.
Thank You for a succesful cruise, and from all of us at PMEL keep up the
outstanding work vou continue to perfrom for this program.

Thank You”
Kevin Kinsey NOAA/PMEL
Timothy Nesseth NOAA/PMEL
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8 . Participants List

Position

Name

Address

Chief Scientist

Yoshifumi Kuroda

Japan Marine Science & Technology Center
2-15 Natsushima-cho, Yokosuka, Kanagawa,

Security Officer

Nico Pattiasina

Scientist Kunio Yoneyama 237, JAPAN
Phone : +81-468-66-3811
Co-chief Djoko Hartoyo BPP Teknologi-
Scientist Bld. 18FL., JL.M.H., Thamrin No. 8,

Jakarta, 10340, Indonesia
Phone : +62-21-3140958
SEHIDRO

JL. Pantai Kuta V/I, Ancol, Jakarta Utara

Indonesia
Phone : +62-21-684810 (ex. 308)

Technical Staff

Technical Staff

Kevin J. %kﬁﬁyath¢f

Timothy M.éKinseyf

g S et

Pacific Marine Environmental Laboratory
7600 Sand Point Way, N.E., Seattle,
Washington, 98115, U.S.A.

Phone : +1-206-526-6728

Technical Staff

Technical Staff

Technical Staff

Technical Staff

Koichi Takao

Tadashi Iwata

Hiroshi Yamamoto

Atsuo Ito

Nippon Marine Enterprises Ltd.
14-1 Ogawa-cho, Yokosuka, Kanagawa,

238, JAPAN
Phone @ +81-468-24-4611

Trainee Yasuhiro Nakamura
Engineer Ken Yoshikai Ishikawajima-Harima Heavy Industries Ltd.
Tokyo Shipyard
2-1-1 Toyosu, Koto-ku, Tokyo, 135, JAPAN
Phone @ +81-3-3534-2765
Engineer Yukihiro Kawano Mitsubishi Heavy Industries Ltd.

Shimonoseki Shipyard & Machinery Works
6-16-1 Hikoshima-Enoura-cho,
Shimonoseki, Yamaguchi, 750, JAPAN

Phone @ +81-832-66-0096
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KAIY0 Crew Members

Captain

Chief Mate
Second Mate
Third Mate
Chief Engineer
First Engineer
Second Engineer
Third Engineer
Chief Radio Officer
Boatswain
Deckhand
Deckhand
Deckhand
Deckhand
Deckhand
Deckhand

No. 1 Qiler
Oiler

Oiler

Oiler

Qiler

Chief Steward
Steward
Steward
Steward
Steward
Trainee (R/0)

Hitoshi Tanaka
Fiko Ukekura
Kazunori Fujihara
Takafumi Aoki
Toshihiro Kimura
Minoru Tsukada
Kiyonori Kajinishi
Kazuhiro Chiba
Hideyuki Akama
Takami Hayashi
Katsumi Nishizaki
Ichiro Oba

Tamotsu Otani
Sakae Sasaki
Takeshi Nishikawa
Shigeru Kikuya
Kazumi Sakamoto
Kazuhiko Tsuruoka
Mitsuo Yashiki
Tadayuki Naoe
Masanori Shiino
Kiyotoshi Teranishi
Megumu Kanayama
Hirosuke Funato
Kaoru Takashima
Yoshinobu Hasatani

Masashi lisasa
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TOCS KY9402 TIME TABLE
22/04/94 Local Time (-10=UTC)
15:15 Depart Guam

23/04/94 Local Time (-10=UTC)
08:40-15:50 ADCP intercomparison test

24/04/94 Local Time (-10=UTC)
cruising for 5N,147E

25/04/94 Local Time (-10=UTC)

07:00-09:28 04-58.356N,147-01.712E ATLAS recovery

11:28-13:58 04-59.558N,147-01.025E ATLAS deployment depth 4263m
14:56-15:37 CTD cast

~ 26/04/94 Local Time (-10=UTC)
09:32-11:58 01-59.081N,147-00.574E ATLAS deployment depth 4508m
13:23-17:28 ADCP test
17:43-18:13 CTD cast

27/04/94 Local Time (-10=UTC)

08:18-15:28 00-01.322S,146-57.687E ADCP recovery

13:15-13:21 00-00.16S,147-04.262E ATLAS deployment depth 4481m
15:57-18:55 ADCP test

28/04/94 Local Time (-10=UTC) 4
09:58-11:49 00-01.229S,146-58.258E ADCP deployment depth 4493m
13:46-14:17 CTD cast _

19:53-20:25 00-21.027N,146-00.002E CTD cast

29/04/94 Local Time (-10=UTC)
13:24-13:44 01-27.548N,143-04.214E Drifting ATLAS recovery
14:18-14:51 01-27.140N,143-03.341E CTD cast

30/04/94 Local Time (-10=UTC)

04:00-05:45 0,147E depth sounding
06:04-06:36 01-27.140N,143-03.341E CTD cast
09:25-09:58 00-30.745S,142-00.312E CTD cast
12:43-13:14 00-59.957S,141-59.875E CTD cast
15:59-16:56 01-30.002S,142-00.582E CTD cast
17:05-17:35 01-30.334S5,141-59.833E CTD cast
20:19-20:49 02-00.088S,141-59.932E CTD cast



23:31-00:00 02-30.004S,141-59.926E CTD cast

01/05/94 Local Time (-10=UTC)
13:02-14:36 00-00.033S,141-59.150E ADCP deployment depth 3394m
20:20-20:50 00-00.023N,140-59.857E CTD cast

02/05/94 Local Time (-10=UTC)

01:50-02:23 00-00.068N,139-59.943E CTD cast
07:33-08:03 00-00.035N,138-59.895E CTD cast
13:58-14:31 00-00.013S,137-59.886E CTD cast
19:26-19:55 00-00.243S,136-59.984E CTD cast
22:40-23:08 00-30.063S,137-00.014E CTD cast
23:25-02:12 0.75S, 137E Depth sounding

- 03/05/94 Local Time (-10=UTC)

02:28-03:00 00-44.971S5,136-56.234E CTD cast
09:02-09:31 00-00.131N,135-59.913E CTD cast
13:48-14:23 00-00.008N,135-08.857E CTD cast
20:27-20:56 00-00.029N,134-00.009E CTD cast

04/05/94 Local Time (-9=UTC)

01:20-07:53 00-00.020N,133-00.080E CTD cast
05:52-07:47 0,132E Depth sounding
07:58-08:29 00-01.116N,132-01.340E CTD cast
08:59-12:48 0,132E ADCP tests

05/05/94 Local Time (-9=UTC)
19:23-20:07 00-30.092N,137-00.001E CTD cast

© . 21:49-23:30 1N,137E Depth sounding

23:36-00:07 01-00.015N,137-00.003E CTD cast

06/05/94 Local Time (-9=UTC)

08:07-08:37 01-59.979N,137-00.059E CTD cast
15:18-16:00 02-59.985N,137-00.018E CTD cast
21:53-22:22 03-59.936N,136-59.980E CTD cast

07/05/94 Local Time (-9=UTC)
06:29-06:56 05-00.039N,137-00.037E CTD cast
07:00-07:07 05-00.355N,137-00.316E confirm ATLAS release location

08/05/94 Local Time (-9=UTC)
14:00 Arrived in Palau



TROPICAL OCEAN CLIMATE STUDY RESEARCH CRUISE
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BRIEF REPORT
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INDONESIA PARTICIPATE FROM THE AGENT FOR ASESSEMENT
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INTRODUCTION

Tropical Ocean Climate Study was done on board Japan Marine
Science and Technology Center’s (JAMSTEC) research vessel KAIYO. In
this cruise, the hydrographic observation was carried out using CTD
(Conductivity-Temperature-Depth Profiler) and XBT (Expendeble Bathy
Thermometer). '

Mooring work was carried out for taking care of subsurface
moorings of Japan Marine Science and Technology Center (JAMSTEC) and
surface mooring of Pasific Marine Enviromental Laboratory, National
Oceanic and Atmospheric Adminitration, USA.

Research cruise started in Guam on April 22th. 1994 and ended at

Palau on May 8th. 1994.



Scientific Goals

The purpose of this cruise is to observe Physical Oceanographic
condition in the Western Pasific to achieve a better understanding of
Ocean-atmosphere interaction affecting on the ENSO phenomena (El
Nino/Southern Oscillation) and climate change. The surface layer in the
Western tropical Pasific is characterized bay high sea surface tem-
perature which are important in driving atmospheric convection and
large scale atmospheric disturbance.

El Nino occurs when the warm pool migrates to the eastern
Pasific. In order to understant the oceanic variability in the warm pool,
it is importand to investigate the oceanic circulation and temperature
distribution in the wester Pasific. The hydrographic data and mooring
data be obtained in long years are expected to make clear the mecha-

nism of the ENSO phenomena.
CTD (Conductivity-Temperature-Deptrh)

29 positions include the 5 liters-3 positions rossete water
sampler with SBE 9 plus CTD for 6,800 meters (Secondary CTD system)
was used on this cruise. The sensors attached on the CTD wire two
temperature sensors, two conductivity sensors.

The sensors used attached on the secondary CTD system are listed
below:

- Primary temperature sensor :Model SBE 3 for 6,800 meters
S/N 031207

- Primary conductivity sensor :Model SBE 4 for 6,800 meters
S/N 040960



Pump.for primary sensor pair : Model SBE 5

S/N 050484
- Secondary temperature sensor :Model Sbe 3 for 6,800 meters
S/N 031523
- Secondary conductivity sensor :Model SBE 4 for 6,800 meters
S/N 041148
- Pump for secondary sensor pair : Model SBE 5
S/N 050863
- Pressure sensor : Digiquarters pressure sensor for
| 6,800 meters. S/N 43435
- Primary Altimeter : Benthos model 2110-1 for 12,000

meters S/N 199
The wire was a single conductor 10,6 mm steel rope manufac-
- tures by Rochester cables, and the winch was built by Tsurumi seiki

Japan.
XBT (Expendeble Bathy Thermometer)

31 positions XBT were used on this cruise. XBT’s started at 5N
147E and were conducted at intervals of .5 degree down to O 147E. The
XBT includes three component : the laucher, the recorder, and the

expendeble probe.
MOORING
Two subsurface mooring were deployed at 0, 147 E on April 28th.

1994 and 0, 132 E on May 1st. 1994. One subsurface was recovered at
0, 11747 E on April 27th. 1994. Each mooring was equipped with and



ADCP (Acoustic Doppler Current Profiler) at 300 meters, one CTD at
just bélow the ADCP. The mooring system is designed to obtain the
variability of the equatorial current system.

Three surface moorings by Pasific Marine Enviromental Labora-
tory were deployed at (5N, 147 E) on April 25th. 1994, (2N, 147E) on
April 26th. 1994, and (0, 147 E) on April 29th. 1994. Two surface
moorings were recovered at (5N, 147E) on April 25th. 1994 and (0, 147
E) on April 29th. 1994. Unfortunetely at 0, 147 E the wire was cut
possible by fishingboat. The moorings are designed to obtain surface

meteorogical data and subsurface water temperature.
CONCLUTION

The deployment of two subsurface mooring and three surface
moorings, one subsurface and two surface moorings recovery have
successfully finished.

| learned many new things and seen the important of physical
Oceanographic studies, | could practiced how to prepare and assamble
ADCP and ATLAS bouys

The spring cruise (TOCS) are important in studyng changes in
weather pattern, Especially to make clear the mechanism of the ENSO
phenomena.

| have enjoyed the research cruise with R/V Kaiyo. | expect next

cruise can participate again.
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