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1. Cruise Summary

Ship: R/V Kaiyo

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

Cruise: K93-07

Project Title: Tropical Ocean Climate Study

Period: Leg1 December 4, 1993 (Guam) -December 12,1993 (Rabaul)
Leg2 December 15,1993 (Rabaul)-December 30,1993 (Majuro)

Summary:

The purpose of this cruise was to observe physical oceanographic
condition in the western tropical Pacific for better understanding of ocean-
atomosphere interaction affecting on climate change. The cruise was
carried out under the research program of Tropical Ocean Climate Study at
Japan Marine Science and Technology Center (JAMSTEC). The reserach cruise
was conducted by JAMSTEC and the research program is founded by Science
and Technology Agency, Japan. This cruise was also designed for recovery
and deployment of meteorological and oceanographic buoys (TAO Array)
which are conducted by Pacific Marine Environmental Laboratory (PMEL) of
National Oceanic and Atmospheric Administration (NOAA), USA.

In this cruise, 29 points CTD (temperature and salinity), 75 points
XBTmesurements, and 2 recovery and one deployment of subsurface
currentmeter buoys were completed. Recovery of eight PMEL's surface buoys
and deployment of seven those were carried out succesfully.
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3. XBT

X01
X02
X03
X04
X05
X06
X07
X08
X09
X10
X11
X12
X13
X14
X156
X16
X17
X18
X19
X20
X21
X22
X23
X24
X25
X26
X27
X28
X29
X30
X31
X32
X33
X34
X35
X36
X37
X38
X39
X40

Time (UTC)
YYMMDDHHMM

9312051102
051403
051659
051954
052228
060007
060351
060615
060851
061127
061359
061633
060912
061147
070005
070916
071128
071527
071748
072128
072358
081355
081606
081945
090625
090941
091335
091727
092059
092327
100146
100530
100759
160501
160735
160926
161509
162050
162324
170150

Position

Lat.

12
11
0
10°
10°
09°
08
08"
08"
07"
07"
06
06°
05°
05°
04’
04’
03°
03’
02
02
01
01°
00°
00°
00°
00°
01’
02’
02
02
03"
03"
04
04’
04’
03’
02’
02
02’

00N,
30N,
OON,
29N,
00N,
30N,
58N,
30N,
OON,
30N,
00N,
30N,
00N,
30N,
05N,
30N,
05N,
30N,
03N,
31N,
01N,
30N,
03N,
30N,
02S,
308,
58S,
308,
018,
308,
578,
308,
58S,
598,
2178,
043,
308,
598,
308,
03S,

XBT Observation

Long.

145°
145°
145°
145°
145°
145°
146°
146°
146°
146°
146°
146°
146°
146°
146°
147
147
147
147°
147
147
147
147
147
146°
146°
146
146°
146°
146°
146°
146°
146°
156°
156°
156°
156°
156°
156°
156°

00E
12E
25K
35E
45E
56F
08E
19E
32E
41E
458
59E
54E
58E
59E
01E
00E
00E
00E
00E
00E
00E
00E
00E
55E
32E
03E
O1E
00E
00E
00E
00E
00E
02E
00E
00E
01E
00E
00E
00E
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Sites

X41
X42
X43
X44
X45
X46
X47
X48
X49
X50
X51
X52
X53
X54
X556
X56
X57
X58
X59
X60
X61
X62
X63
X64
X65
X66
X67
X68
X69
X70
X71
X72
X73
XT4
X75

Time (UTC)
YYMMDDHHMM

9312170824
171120
171838
180042
190619
200249
200606
200857
201528
202215
210020
210230
210543
210759
211326
220411
220955
221603
222204
230405
231022
231645
232247
240837
250726
251018
2561309
251556
260425
260648
260858
261416
261954
262208
280029

Position

Lat.

01
01
00°
00°
00°
00°
00°
00°
o1
02°
02
02
03’
03
04
04
04
03
03
02
02
01’
01°
00°
00°
00°
o1
o1’
02
02
02
03’
04’
04
05°

318,
018,
308,
01§,
01N,
01N,
31N,
58N,
29N,
04N,
30N,
58N,
29N,
58N,
29N,
59N,
28N,
54N,
22N,
48N,
13N,
36N,
01N,
29N,
00N,
30N,
00N,
30N,
02N,
30N,
57N,
30N,
03N,
30N,
02N,

Long.

156°
156°
157"
157"
156°
153"
154°
154°
155°
156°
156°
156°
156°
156
156°
156°
156°
158’
159°
160°
161°
162°
162°
164°
165°
165°
165°
165°
164
165°
165°
165°
165°
165°
165°

22E
44E
09E
31E
00E
58E
30E
5TE
29E
00E
00E
00E
01E
00E
00E
04E
59E
00E
01E
01E
00E
00E
58E
00E
02E
00E
00E
00E
59E
00E
00E
00E
00E
00E
01E
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4, CTD Profiles
CTD Observation Sites
Time (UTC) Position
YYMMDDHHMM Lat. Long.

Co1 9312070535 04" 56N, 147" 04E
Co2 071200 04" 00N, 147 00E
€03 071815 03°00N, 147°00E
Co4 081015 02°00N, 147°00E
C05 081630 Ol'OON, 147°00F
C06 090533 00°02S, 146°57E
Cco7 091408 01°00S, 146°00E
C08 092018 02°00S, 146°00E
€09 100210 03°00S, 146°00E
C10 100815 04°00S, 146°00E
Cl1 160400 05°00S, 156°02E
Cl2 160951 04°00S, 156°00E
Cl13 162000 03°00S, 156°00E
C14 170234 01°59S, 156°01E
C15 171135 01°00S, 156" 45E
Cl6 180100 00° 00N, 157°31E
C17 180517 00°00N, 156°01E
C18 200033 00°0IN, 153"57E
C19 200924 01°00N, 155°00E
C20 202123 02°01N, 156°01E
C21 210243 03" 00N, 156°00E
C22 210815 04" 00N, 156°00E
C23 220310 05°00N, 156°02E
C24 232310 01°00N, 163°00E
C25 250631 00°0IN, 165°02E
C26 260318  02°018Y 165 00F
C217 260921 03°00N, 165°00E
C28 261905 04" 00N, 165°00E
C29 272257 05°03N, 165°00E
PO1 182001 00°00S, 156°01E
P02 241905 00°01S, 164°59E
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+ Water Sample

+ Water Sample

+ Water Sample
0 - 300 db
0 - 300 db
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RECORD OF MOORING

B No.930423-00_147E

Name of Parts| S/N.fE¥5.% INo. of P.| Time(D) Note Tine(R) Note
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. ' e AT B
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iire B 231237
ire Rope 994 93 1 ~ 2347
Q}: 43
Kevler Rope Jolom v 3 ~ 00 : 49
00: 43 ”
Nylon Rope 330 m ~00: &/
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7.

PMEL TAO—-Array Buoys

Time Table for ATLAS & PROTEUS Buoys' Deployment, Recovery and Repair

Dec.
14:
15:

Dec.
10:

14:
19:
21:

Dec.
05:
10:
13:
14:

Dec.

13:

Dec.
12:

Dec.

06

12:

07
00
00

08
00

00
25
25

16
55
55
23
48

17
22

18
26

19
126
25

1993 Local Time (-10=UTC)
ATLAS buoy repair started (5N, 147E)
ATLAS buoy repair ended, wave height 2.5-2.8m

1993 Local Time (-10=UTCY

2N, 147E ATLAS buoy search

Release command sent but no buoy come up(02°00.702N, 147°09. 306E)
ATLAS buoy deployment started

ATLAS buoy sinker let go (01°59.228N, 146 59. 743E)

ATLAS location confirmed (02°00.274N, 147" 00. 508E)

1993 Local Time (-10=UTC)

- 08:52 ATLAS buoy recovery (5S, 156E)

ATLAS buoy deployment started

ATLAS sinker let go (05°00.030S, 156°01. 984E)

ATLAS location confirmed (05°00.100S, 156 01.623E, depth=1499m)

1993 Local Time (-10=UTC)
- 15:23 ATLAS buoy repaired (tube, meteorological instruments,

raingauge, sea surface thermometer) (01°58.88S,156°00.12E)

1993 Local Time (-10=UTC)
- 16:33 ATLAS buoy recovery (00°00.551S,157°30.914E, depth=2211m)

1993 Local Time (-10=UTC)

- 09:40 PROTEUS buoy recovery

- 15:01 PROTEUS buoy deployment
(00°00.413N,156°01. 786E, depth=1965m)
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Dec.
06:

Dec.
06:

Dec.
06:
10:

14:

Dec.
06:
13:

Dec.
06:
10:

Dec.
13:

Dec.
06:

20
00

21
18

22
15
33

08

25
21
10

26
06
55

27

23

28
05

1993 Local Time (-10=UTC)
- 12:41 Searching ATLAS buoy’s underwater portion
Release command worked, but buoy did not come up to surface

(00°00. 156N, 153°57.533E, depth=3232m, slant range=317Tm)

1993 Local Time (-10=UTC)
- 07:18 ATLAS buoy repairéd (tube, meteorological instruments,
raingauge) (02°00.321N, 156°00.617E, depth=2595m)

1993 Local Time (-10=UTC)

- 09:10 ATLAS buoy recovery (04°59.82S,156°01.14E, depth=3610m)
- 12:54 ATLAS buoy deployment

sinker let go (04°59.797N, 156°02. 846E)

ATLAS location confirmed (04°59.812N, 156" 03.694E, depth=3608m)

1993 Local Time (-11=UTC)

- 10:50 PROTEUS buoy recovery (00" 00.495S,164"59. 449E)

- 17:19 PROTEUS buoy deployment
(00°00. 127N, 165°01. 736E, depth=4400m)

1993 Local Time (-11=UTC)
- 09:15 ATLAS buoy recovery (02°03. 133N, 164" 58. 7T88E)

- 14:07 ATLAS buoy deployment (02°00.218N,164°59.185E)

1993 Local Time (-11=UTC)
- 16:35 ATLAS buoy recovery (05°01. 103N, 165 00.072E)

1993 Local Time (-11=UTC)
- 09:36 ATLAS buoy deployment (05°01.880N,165°02. 180E)
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ATLAS MOORING
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3.8 m above
water surface

Air Temperature/
Humidity Sensor

Torroidal Buoy S I\ A
2.3 m diameter — ? T

Temperature
Sensor

3/8" Wire Rope
Pressure and
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%
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(00-00.127N,165-01.736E,7k%4400m)
17:31-18:07 CID-25

1993%12H826H MAEHE (—11=UTC)
06:00 2N,165E
06:06-09:15 ATLAS Z/[HE (02-03.133N,164-58.788E)
06:06-06:12 YIVEEL(EE
06:18-06:52{F% K —
07:05-09:15 BN
5-14:07 ATLAS 74/ 5%& (02-00.218N,164-59.185E)
6-14:51 CID- 26
8-20:53 CID-27

O ~O

: 5
1
1

N — —



1993&12B278 #HhAuEz (-1 1=UTC)

06 :05 4N,165E CTD - 28

12:00 5N,165E

13:23-16:35 ATLAS 714E4 (05-01.103N,165-00.072E)
13:23-13:28 NUEEL{ES
13:40-14:08 &R —
14:08-16:35 BiNe2

1993%F12828H MARKH (—11=UTC)

06:05-09:36 ATLAS 7/45%E
(05-01.880N,165-02.180F)

09:57-10:47 CTD-29 + #k

1993%128B29H #MARE (-1 1=UTC)
09:00-16:00 CIDUAYFOHI—TNHUEY 2[@
1993%12H30H MAEx (-1 2=UTC)
09:00 vTanmA#HE

11:00 wPaODelapREsR

13:00-15:00 PMELRES/EMERERL



KY9307 TIME TABLE Kaiyo Dec 93 cruise

312,93 LOCALTIME (—10=UTQC)
10:30—-16:40 PMEL Buoy gear loarding at Coast Guard pier V4

2/93 LOCALTIME (—10=UTC)

Shift from Coast Guard pier to commercial pier for bunker
: 00 Guam depart. move east avoid tropical depression

: 15 meeting for safety ship life

0 meeting for mooring buoys

0 return to Guam due to rough sea

N = = =0 A

= NN woo N\
o
o

12,93 LOCALTIME (=1 0=UTC)

: 00 leave Guam to the south

: 00 evacuation drill

: 02 XBT-O1 started at (12N,145E) every 30 min. latitude

N = =
= w N\

6/12,/93 LOCALTIME (—10=UTC)
cruising for (5N,147E)
13:00-14:00 meeting for mooring buoys

712,93 LOCALTIME (—1 0=UTC)
10:38 5N, 147E ADCP Buoy recovery started
(Position 4-59.699N,146-58.739)

10:41 Fire command

10:46 Fired

11:00-13:15 Buoy recovered

14:00 ATLAS repair started

15 :00 ATLAS repair ended, wave height 2.5m-2.8m

15:35-16:50 CTD-01 1000m, water sampled

22:00-22:45 (CID-02

8/12,/93 LOCALTIME (—1 0=UTC)

04:15-05:00 CTD-03

1T0:00 2N, 14 7EATLAS buoy search
(02-00.702N,147-09.306E) release command sent but no buoy
come up

14 :00 ATLAS deploy started

19 :25 ATLAS sinker let go  (01-59.228N,146-59.743E)

20:13-21:04 CTID-04

21:25 ATLAS location confirmed (02-00.274N,147-00.508E)



912,93 LOCALTIME (—10=UTC)
02:30-03:10 CTD-05
08 :27 ADCP buoy recovery started
discovered at (00-01.399N,146-57.727E)
: 00 ADCP buoy deployment started
: 15 ADCP sinker let go  (00-01.406N,146-57.428E)
:33-16:17 CID-06
: 56 ADCP buoy position confirmed by SSBL
(00-01.416N,146-57.711E)

— d ed )
CrOov oy w

10/12,93 LOCALTIME (—1 0=UTC)
00:08-00:48 CTD-07
06:18-07:00 CTD-08
12:10-12:50 CTD-09
18:15-19:00 CID-10 + Water Sampling

11/11,93 LOCALTIME (—1 0=UTC)
steaming for Rabaul

12/12,/93 LOCALTIME (=1 0=UTC)
06 : 00 arraived at Rabaul port
15 :30 arrived at verth 2

13/12,/93 LOCALTIME (—10=UTC)

08:00-10:30 meeting with PMEL for mooring work during 2nd leg.
preparation for first ATLAS .
two passengers disembarked

412,93 LOCALTIME (-1 0=UTC)
five passengers embarked

—

151293 LOCALTIME (—1 0=UTC)
09 : 00 departed Rabaul

/12,93 LOCALTIME (—10=UTQC)

:10 5S, 156E arrived

:55-08:52 ATLAS buoy recovery

: 55 ATLAS deployment started

: 23 ATLAS sinker let go (05-00.030S,156-01.984F)

:00-14:37 CID -11

: 48 ATLAS location confirmed
(05-00.100S,156-01.623E, depth=1499m)

19:51-20:30 CIb-12

/

A W OO



12,93 LOCALTIME (—10=UTC)
:00-06:40 CID-13
:OO 2S, 15 6E arrived
:31-13:07 CiID-14
:22-15:23 ATLAS buoy repaired (tube. meteorological
instruments, raingage. sea surface thermometer)
buoy position (1-58.8S,156-00.12E)
21:35-22:10 CTD-15

18,/12,93 LOCALTIME (-1 0=UTC)
10:57 0. 157-30E arrived .
10:57-11:37 CID-16
12:26-16:33 ATLAS buoy recovery

(0-00.551S,157-30.914E, depth=2211m)

/93 LOCALTIME (=1 0=UTC)
0. 156E arrived
:20 CTD 300m intercomparison with mooring buoy
: 4 0 PROTEUS buoy recovery
: 01 PROTEUS buoy deployment
(00-00.413N,156-01.786E,depth=1965m)
156:13-15:55 CID-17

/12
: 01
:01-
2 6-
25-

—‘OO
(62 (e 20>

20/12,/93 LOCALTIME (—10=UTC)

06:00 0. 154E arrived

06 :00-10:20 searching ATLAS buoy's underwater portion
10:31-11:10 CID-18

11:35-12:41 searching ATLAS buoy's underwater portion

(00-00.156N,153-57.533E,depth3232m,slant range3177m)
, release command worked , but buy did not come up to surface

19:24-20:05 CTD-19

21/12,/93 LOCALTIME (—10=UTC)

06:00 2N, 156E arrived

06:18-07:18 ATLAS buoy repaired (tube, meteorological
instruments. raingage) (2-00.321N,156-00.617E,depth=2595m)

:23-08:03 CID-20

12:43-13:30 CTD-21

18:15-19:00 CTD-22

o
~



22/12,/93 LOCALTIME (—10=UTC)
06:15 5N, 156E arrived
06 :15-08:10 ATLAS buoy recovery (4-59.825,156-01.14E, 3610m)
10:33-12:54 ATLAS deployment
(sinker let go 4-59.797N,156-02.846E)
13:10-13:48 C(CID-23
14:08 ATLAS buoy position (04-59.812N,156-03.694E, depth=3608m)

23/12,/93 LOCALTIME (=1 0=UTQ)
steaming for 0,165E

24/12,/93 LOCALTIME (—1.1=UTC)
steaming for 0,165E
1T0:10-170:50 1N,763E CTD - 24

25/12,/93 LOCALTIME (-1 1=UTC)

06:00 O0,165E

06:05-06:15 CID 300m intercomparison with mooring buoy

06:21-10:50 PROTEUS buoy recovery (0-00.495S,164-59.449E)

13:10-17:19 PROTEUS buoy deployment
(00-00.127N,165-01.736E,depth=4400m)

17:31-18:07 CID-25

6/12,93 LOCALTIME (-1 1=UTC)

6:00 2N,165E

6:06-09:15 ATLAS recovery (02-03.133N,164-58.788E)
0:55-14:07 ATLAS buoy deployment (02-00.218N,164-59.185E)
4:16-14:51 CTD-26

0:18-20:53 CID-27

27/12,/93 LOCALTIME (—1 1=UTC)
06:05 4N,165E CTD- 28
2:00 5N,165E
13:23-16:35 ATLAS recovery (05-01.103N,165-00.072E)

28/12,/93 LOCALTIME (-1 1=UTC)
06:05-09:36 ATLAS deployment (05-01.880N,165-02.180F)
09:57-10:47 CID-29 + water sampling

29,/12,/93 LOCALTIME (—1 1=UTC)
09:00-16:00 CID winch test



30/12,/93

LOCAL TIME (=1 2=UTC)

09 :00 Majuro pirot station

11 :00 Majuro Delap pier

13:00-15:00 PMEL mooring gear unioading



PHYSICAL OCEANOGRAPHIC RESEARCH CRUISE

BRIEF REPORT

SHIP: RESEARCH VESSEL KAIYO

PERIOD:  4th to 30th DECEMBER 1993

FROM GUAM TO MAJURO VIA RABAUL

NAME: PATRICK SIMBINA

PAPUA NEW GUINEA OBSERVER

DATE: 29th DECEMBER 1993



OBJECTIVE:

To briefly outline my participation and observation as
Papua New Guinean observer in the research cruise.

INTRODUCTION:

The physical oceanographic study was done on board Japan
Marine Science and Technological Centre's JAMSTEC) research
vessel Kaiyo.

Research cruise started in Guam on the 4th of December
and ended at Majuro on the <-30th December 1993 via Rabaul.
The first leg of the cruise, from Guam to Rabaul involved
three JAMSTEC scientists and one U.S scientist from National
Oceanic and Atmospheric Administration (NOAA) and four
Japanese technical staff.

From Rabaul to Majuro the scientific team involve two
JAMSTEC scientist and the same number of Japanese technical
staff with a new NOAA scientist and three technical who
boarded the ship in Rabaul.

The research cruise involved recovery and deployment of
surface mooring operated by NOAA. Recovery of subsurface
mooring operated by JAMSTEC. CTD, XBT and sea surface
temperature observations and sea water sample collections at
different depth were done at certain locations.

PARTICIPATION:

I was appointed by Geology Department of University of
Papua New Guinea (UPNG), upon request from PNG foreign
affairs officials in Port Moresby. I have completed fours years
of a four and half-year bachelor of science program, with
majors in geology and physics.

Helped in recovery and deployment of moorings. Observed
how XBT, CTD, sea surface temperature observations and sea
water sample collections are done. This observations are
carried out by JAMSTEC scientists and technical staff.

On the second leg of the cruise, that is from Rabaul to
Majuro. I was assigned with a scientist in doing XBT and sea
surface temperature observations.



CONCLUSION:

I learned many new things and seen the importance of
physical oceanographic studies. Physical oceanographic studies
are important in studying changes in weather pattern.
Especially in understanding the tropical atmosphere-ocean
system and the events of ElI Nino.

Many new ideas and things was learned due to the
openess and friendliness of JAMSTEC and NOAA scientist,
technical staff, Captain Tanaka and crew members of research
vessel Kaiyo.

I have enjoyed the research cruise and appeal to PNG
authorites that if any such request for Papua New Guinea
participation should be taken.

ACKNOWLEDGEMENT:

I would like to thank JAMSTEC for funding my trip and
meeting all my expenses. JAMSTEC and NOAA scientists and
technical staff under Drs Yoshifumi Kuroda and Linda
Mangum. Captain Tanaka and crew members of R/V Kaiyo.
Samuel Pulup, Jimmy Ovia and Babara Age of PNG foreign
affairs, Kirk Lindly and Anna Igo of U.S embassy in Port
Moresby. And Professor Hugh.L.Davies, Head of Geology
Department at UPNG for appointing me to participate in the
research  cruise.

PNG OBSERVER.

@/gl cﬂ

Patrick Simbina,

c/o Geology Department,
University of Papua New Guinea,
P.O. Box 414,

UNIVERSITY.

National Capital District.

Papua New Guinea

Ph (675) 267395
Fax (675) 267187
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