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1. Cruise Summary

Ship . R/V KAIYO
Chief Investigator . Kentaro Ando /JJAMSTEC
(Japan Marine Science and Technology Center)
Cruise Code : KY9810
Project Title . Tropical Ocean Climate Study
Period . August 15, 1998 - September 11, 1998
Ports of call : Guam, U.S.A.

Truk (Chuuk), Federated States of Micronesia
Koror, Republic of Palau
Institutions . JAMSTEC
MW/J (Marine Works Japan)
NME (Nippon Marine Enterprise)
PMEL (Pacific Marine Environmental Laboratory), U.S.A.
BPPT
(Badan Pengkajian dan Penerapan Technologi), Indonesia

Purpose:

The purpose of this cruise is to observe the physical oceanographic and atmospheric
conditions in the tropical western Pacific for better understanding of the air-sea interaction and the role
of the western Pacific to the ENSO (E! Nino/Southern Oscillation) phenomena and global climate

change.

Observation Summary:

The TOCS (Tropical Ocean Climate Study) group in Japan Marine Science and Technology
Center (JAMSTEC) and Badan Pengkajian dan Penerapan Technologi (BPPT) of Indonesia conducted
36 CTD (Conductivity, Temperature and Depth) casts, current measurement by shipboard ADCP (see
session 4 & 5). The three subsurface ADCP mooring systems at ON156E 2.5S142E and ON138E were
recovered and deployed during this cruise, and one subsurface ADCP mooring at 28142E were
recovered (see session 6). The 6 ADCPs are now being moored in the surveyed area (ONI65E,
ON156E, ON147E, ON142E, ON138E, 2.5S142E).

The TAO (Tropical Atmosphere and Ocean) project group in Pacific Marine Environmental
Laboratory/National Oceanic and Atmospheric Administration (PMEL/NOAA) and the TOCS group in
JAMSTEC conducted 1 visit, 2 repairs, 7 recoveries and 6 deployments of ATLAS (Automated
Temperature Acquisition System) buoys along the 156E, 147E and 137E meridional lines. The details
are described in session 7 in this report.

Preliminary Results (by Kentaro Ando):

According to the monthly mean TAO data in the end of August 1998, rather large negative

SST anomaly (1-2.5C lower than usual) is found in the central-eastern Pacific. This is one of
characteristics found during the La Nina phenomena. The wind over the tropical Pacific shows strong
easterly wind from 110W to 150E, which will induce strong upwelling near the equator and bring cold
water from below. Even in the western Pacific, the westward (eastérly) wind anomaly (about 2m/s) is
found in the last August. The 20 degree C isothermal depth also shows quite shallow depth (30
meters and more) compared to climatology in the entire tropical Pacific, showing that rather great heat
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redistribution occurred in the past several months in the entire Pacific. This cruise is conducted under
rather anomalous climatological condition (La Nina). I believe that the data obtained in this cruise
will contribute to describe this La Nina phenomena in 1998 and the climatological shift from the
1997-98 strong El Nino in the tropical Pacific.

The preliminary data from this cruise shows that the sea surface temperature (SST) along the
ship truck shows 29-30 C (Section 4). The warm water more than 28 C along 156E became thicker
than in the former Summer cruise (KY9709). Although the CTD stations along 156E are only 7 (8N,
5N, 2N, ON, 1S, 2S and 5S), temperature and density sections along 156E suggest that the NECC
(North Equatorial Counter Current) and NEC (North Equatorial Current) are seemed to be very weak
during the cruise, and warm waters seemed to be accumulated from 5N to 8N than usual. Near the
equator of 156E, the equatorial upwelling is found to be stronger than in KY9709, caused by
anomalous easterly wind over the survey area. Surface current velocity from the moored ADCP data
(raw data) at ON156E shows that the surface 50 meter current was eastward from day 1 to day 150
(August 1997 to December 1997) and westward from day 150 to 250 (January 1998 to April 1998),
and then eastward again from day 250 to 360 (May 1998 to July 1998). During August 1998, the
current at 50 meters was westward again. In the summer 1997, eastward current related to the El
Nino was dominated, then due to the ending of El Nino, the current at 50 meters changed to westward.

During day 100 - 150, the eastward Equatorial Undercurrent became stronger (see Figure 6-5 and
6-6) probably due to the phase shift from El Nino to La Nina, then after day 150, the current at 50
meters was also changed to westward. 1 could speculate the reason of strong eastward current at 50
meters during day 100-150 that the EUC would come up to 50 meters depth. More detailed analysis
will be done in future especially on the surface current variability due to the phase change from El
Nino to La Nina.

The density and temperature sections along 142E shows the meridional inclement due to the
NGCUC (New Guinea Coastal Under Current) , and surface warm water above 28C is found down to
70-100 meters. Surface salinity was higher than in KY9709, suggesting shortness of rainfall. The
time series data of surface current (50 meters) at 2.5S142E from the moored ADCP shows that,
basically, westward current was dominated from August 1997 to August 1998 except for day 200-300.
In the deeper layers (100 meters and 150 meters) , the current is rather stable with periodical variation
of about 20-40 days, except for the day 170-200 event. Before and after the day 170-200 event at 100
meters and 150 meters, the westward mean current seemed to be changed (weak after day 170-200

event) .

Along 138E and 137E, the surface temperature is more than 30 at north of 1N, showing
highest temperature in our cruise track. The salinity depth section along 138E shows rather
complexed from south of 3N, suggesting water mass mixing between north Pacific origin and south
Pacific origin waters. Along equator, same kind of mixing was found west of 146E, and temperature
inversions are often found. The time series data of surface current (50m) at ON138E (Fig.6-13)
shows the periodical variability (20-40 days) in both N-S and E-W components. Also, at 150m
depth, surface current shows 20-40 days variation. Looking at these two time series, there seems to
have no relation each other. More detailed analysis will be needed, however, the role of eddies near
the equator will be important to the formation of water masses and variability of current in the western

Pacific.

We could observe the ocean structure and current in the western Pacific during the 1998 La
Nina. The moored and shipboard ADCP data and the CTD casts during past TOCS cruises may
prevail us variability in the western Pacific during the 1997-98 El Nino and the 1998 La Nina.
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R/V Kaiyo. We could conduct many CTD casts and all mooring works (ADCP and ATLAS) that was
scheduled. This cruise will not be success without their help. The instruments (CTD, ADCP, Water
Sampler, Releasers) and mooring system (Kevler and Nylon ropes) used during the cruise were all
managed, set up, operated, sometimes repaired and maintained by the technical staffs from Marine
Works Japan (MWJ) and Nippon Marine Enterprise (NME). Each section in this report were also
written by the staffs (see Section 9).



2. List of Instruments

(1) CTD (Conductivity - Temperature - Depth profiler)
SBE 9-11 plus system, SN 0240, Sea Bird Electronics, Inc., USA
CTD Fish for 6,800m ( TOCS Group )

Data of Calibration

T-sensor SN 1207 (09-May-1998)
C-sensor SN 0960 (08-May-1998)
P-sensor SN 43435 (11-Jul.-1996)
DO-sensor SN 130257 (09-Jul.-1997)

(2) Water Sampler
« Carousel S/N 329833, Sea Bird Electronics, Inc., USA

(3) Shipboard ADCP (Acoustic Doppler Current Profiler)
VM-75,RD Instruments, USA
(75kHz,16m bin length, Normal range 560m sterting 30m depth)

(4) Bottom Salinity
- Guild Line Autosal Model 8400B, S/N60132, GUILDLINE INSTRUMENTS, CANADA.



3. Observation Sites K9810 TOCS Cruise
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4.2 CTD Casts Table

Date Time(GMT) Latitude Longitude
17 Aug.'98 23:38 07°59911'N 155° 59.982'E
19 Aug:'98 02:18 04° 58.162'N 156° 03.832'E
20 Aug.'98 01:40 01° 58.604'N 156° 00.411'E
21 Aug.'98 00:58 00° 01.032'S 156° 09.733'E
23 Aug.'98 01:06 02° 00.986'S 156° 00.866'E
24 Aug.'98 01:01 05°01.149'S 155° 58.500'E
25 Aug.'98 00:21 01° 00.079'S 155° 59.900E

26 Aug.'98 04:11 00° 00.004'N 155°00.133"
26 Aug.'98 09:28 00° 00.000'N 153° 59.910E
26 Aug.'98 14:37 00° 00.026'S 153°00.106'E
26 Aug.'98 20:04 00° 00.068'S 151°59.970'E
02 Sep.'98 02:26 04° 57.063N 147° 00.238'E
03 Sep.'98 04:48 00° 00.047N 146° 58.824'E
03 Sep.'98 11:01 00° 00.042'S 146° 00.030'E
03 Sep.'98 16:20 00° 00.023'S 145° 00.026'E
03 Sep.'98 21:40 00° 00.123'N 144° 00.111'E
04 Sep.'98 03:06 00° 00.025'N 143° 00.096'E
04 Sep.'98 08:56 00°30.010'N 142° 00.126'E
04 Sep.'98 12:05 00° 00.249'N 141°59.931'E
04 Sep.'98 15:10 00° 29.964'S 141° 59.884'E
04 Sep."98 18:11 00° 59.908'S 141° 59.833'E
04 Sep.'98 21:16 01°30.018'S 141°59.871'E
05 Sep.'98 00:32 02° 00.898'S 141°59.955E
05 Sep.'98 03:37 02°29.906'S 141° 59.940'E
06 Sep.'98 20:55 00° 00.035'S 141° 00.088'E
07 Sep.'98 02:20 00° 00.021'N 140° 00.100'E
07 Sep.'98 07:48 00° 00.005'S 139° 00.106'E
08 Sep.'98 00:56 00° 01.690'S 138° 01.850E
2 08 Sep.'98 04:20 00° 29.989'N 137° 59.978'E
3 08 Sep.'98 07:18 00° 59.848'N 137° 59.963'E
C31 08 Sep.'98 10:14 01°29.830'N 137° 59.902'E
C32 08 Sep.'98 13:19 01°59.930'N 138° 00.085'E
C33 08 Sep.'98 22:54 02°25.900'N 137°24.75TE
C34 09 Sep.'98 02:50 03°00.041'N 137° 00.117E
C35 09 Sep.'98 08:05 03°59.876'N 137° 00.137E
C36 09 Sep.'98 21:23 05° 00.032'N 136° 59.928'E




4.3 CTD Profiles
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4.4 CTD Sections
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4.5 Bottle Salinity
T. Shiribiki and A. Ito
Marine Works Japan, LTD.

Objective:
Comparison of CTD Salinity data with directly measured data.

Instrument:
Guild Line Autosal Model 8400B / S/N60132

Methods:

The Niskin water samplers (Carousel) sampled sea water at 1000db. We collected water
sample from the 5-liter Niskin water samplers into 250ml glass bottles. Before analysis, water samples
left more than 24 hours for adapting room temperature in special room(room temperature was about 24
degC). After all CTD observations sites was finished, we analyed water samples. The standardizations
have been performed before analysis.

Results:

Unfortunately, we could not analyze water samples in this cruise because the condition of
Autosal was so bad. Then, we will analyze at JAMSTEC with good condition Autosal after this cruise.
That bad condition was that:

Sub-standard seawater salinty values were comparatively stable, but in standardizations
standard water values was not stable, so it was not performed well. And we used 8 standard water
bottles for standardizations and cross check, however all was not performed well.
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5. Shipbord ADCP

R/V Kaiyo mounts the VM(Vessel-Mounted)-NB(Narrow-Band) ADCP (Acoustic Doppler Current
Plofiler) manufacutured by RD Instrument. The serial number of transducer is 501 of the frequency 7

7KHz and the 30degreebeam angle. The ADCP was setas listed below.

Depth Cell Length : 16m

No. of Depth Cell : 64

Average Time : 600 sec

Tilt misalignment : 0.0

Pitch offset : 0.0 '
Roll offset : 0.0
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6. JAMSTEC ADCP MOORING

To get the knowledge of physical process in the western equatorial pacific. In this cruise
(K'Y98-10), we recovered four subsurface ADCP moorings at(00-156E),(2.5S-142E),(2S-142E),
and (00-138),and deployed three ADCP mooring at (00-156E),(2,5S-142E)and(00-138E).

Instrument:
1) ADCP
Distance to first bin : 8m
Pings per ensemble : 16
Time per ping : 2.00s
Bin length : 8.00m
Sampling Interval : 3600s
Recoreved ADCP

- Serial Number :
- Serial Number :
- Serial Number :

- Serial Number :

Deployed ADCP

- Serial Number :
- Serial Number :

- Serial Number :

2) CTD
SBE-16
Sampling Interval : 1800s
Recoreved CTD

- Serial Number :
- Serial Number :
- Serial Number :

- Serial Number :

Deployed CTD

- Serial Number :
- Serial Number :

- Serial Number :

1223 (Mooring No0.970809-00156E)
1225 (Mooring No.970821-25S142E)
1220 (Mooring No0.970821-2S142E)
1222 (Mooring No0.970824-00138E)

1150 (Mooring No0.980825-00156E)
1151 (Mooring No.980906-25S142E)
1154 (Mooring No0.980907-00138E)

1278 (Mooring No.970809-00156E)
1280 (Mooring No0.970821-25S142E)
1282 (Mooring No0.970821-2S142E)
1283 (Mooring No.970824-00138E)

1284 (Mooring No0.980825-00156E)
1276 (Mooring No0.980906-25S142E)
1275 (Mooring N0.980907-00138E)
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Deployment :
Three ADCP mooring were deployed at (00-156E), (2.5S- 142E)and (00-138E) .
The moorings were designed to moor the ADCP at about 270m. After we dropped the anchor,
we monitored depth of the acoustic releaser (Fig.6-1 ~ 6-2). The descending rate was about 2.4m/sec.

Each position of the mooring were showed below.

Results of calibration
- Mooring N0.980825-00156E

Lat: 0" 00.003N  Long: 156 * 00.126E
- Mooring No.980906-25S142E

Lat: 2" 28.065S Long: 141 * 58.683E
- Mooring N0.970824-00138E

Lat: 0 ° 01.154S  Long: 138 * 01.851E

Recovery

We recovered four ADCP moorings which were deployed on Aug.-Sep.1998 (KY98-10).

We monitored depth of acoustic releaser after we released theanchor.(Fig.6-1 ~ 6-2) After the
recovery, we uploaded ADCP and CTD data into a computer,then raw data were converted into ASCII
code. Results were shown in the figures on following pages. Fig.6-3 shows CTD depth .

Fig.6-4 ~ 6-15 shows the velocity data ( eastward and northward component) at 50m(23bins for
00-156E ADCP,23bins for 2.5S-142E, 25bins for 2S-142E, 23bins for 00-138E), 100m(17bins for
00-156EADCP,17bins for 2.5S-142E, 18bins for 2S-142E, 17bins for 00-138E) and 150m(11bins for
00-156E ADCP,11bins for 2.5S-142E, 12bins for 2S-142E, 11bins for 00-138E) depth.
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DEPLOYMENT & RECOVERY

MOORING No. 980625  — oo 56k

PROJECT  TDCS TIME UTC
AREA Western Pacific. RECORDER(D) | T, Shiribrlr
POSITION O IS&°E (R)
DEPTH A » -
PERIOD 2T Aug. 28w NAVIGATION SYSTEM: WG S £
No.of DAYS
LENGTH : m DEPTH of BUOY : m BUOYANCY : kg
ACOUSTIC RELEASER
TYPE Benthos (Uever) TYPE Ben+hos {Lower )
SN 662 SN £32
RECEIVE F. '3 kHz |RECEIVEF. (20 kHz
TRANSMIT F. 1385 kHz |TRANSMIT F. 4. 0 kHz
 1ENABLE C. Ie; ENABLE C. - E
{_ RELEASE C. A : RELEASE C. ‘
BATTERY 2 years, BATTERY Zyaare
TEST on DECK TEST on DECK
DEPLOYMENT o
DATE 28 Aug. 99 SHIP LAIY() - CRUISE No. KYZE/0
WEATHER b CONDITIONS (\@n-9w. DIR. of WIND /g0  VEL of WIND 3 m froc
DEPTH [Q4{ m DEPTH of AR. /803 m DESCEND. RATE 2.5  m/s
POS. of STRT O 0Q002IN |55 54 034F  HORRANGE m .
POS.of DEP.  (0° 00 053N 56 °00.162F SINKER 23 :O'} DISAPPEAR. 23 : [{) F imar
POS. of MOORING ) Q0N IS Q0. D2bE LANDING 33 :19 Wy
NOTE TIME S/R DEPTH (1
Fih- £ Nylen 125 —s loo., EE S| 23107 2777 e
£33 2B wWre) — : 205w
£E =9 S| 22 &8 3374y
Dot 1861 m B| 2313 S
Ll 23\ (4 (428 |,
2319 - [P0} j/?
RECOVERY
DATE SHIP CRUISE No.
WEATHER CONDITIONS DIR. of WIND - VEL. of WIND
START of RELEASE : FINISH of RELEASE
POS. of DISCOVERY ° ( Time )
DIRECTION DISTANCE m ASCENDING RATE m/s
NOTE TIME S/R DEPTH
S
S
B
L
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TIME RECORD

MOORING No. QRO YL -~ 00 I56F

DEPLOYMENT RECOVERY (Date: )
START : 22:26 START :
FINISH : 2+ 0% FINISH :
ITEM S/N etc. TIME MEMO TIME MEMO
ADCP e iee | 22029
WIRE 50m 92:28
ABS Buoy | 2 22 3)
2 9) 22 2
" Q 22392
WIRE 200m | 22,32~22:39
KEVLER NG m | 22:352.50 |KI049
v 188 m |22, $0w22; 55 |20
89 m | 22,56 v-2300 | K[-0F
GLASS BALL 2 {2).0p ~22"0]
BINTOS AR. |¥n662 | 23.0]
“ 692 23,01l
NYLON 95m  |210]-22:06 |jonn¥a
RAIL ANCHOR | 18t | 22,07

214 5% BF) 100

BB
Q61w AF
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lomm x 5.0m
Ll SHACKLE 16mm
d:b
Tg
1)
O
O
Q

BENTHOS A.R.
S/N 692 E.C.=
14.0kHz R.C.= D

|
[

SHACKLE 16mm

CHAIN
l16mm x 2.0m

SHACKLE 18mm
RING 19mm
SHACKLE 5/8

0 6
NYLON JKZE:1,956m
16mm x 100m FHK:1,6




DEPLOYMENT & RECOVERY

N i
MOORING No.Q/s7 s - 55/ =

PROJECT T(0O( © TIME UTC

AREA  Woriery Pocific RECORDER (D) | R . Kaneko

POSITION 0%\, IRA° E ‘ ®R) | T Shribikg

DEPTH |9h Tim :

PERIOD 4 Aujust (997 ~% kBINAVIGATION SYSTEM : WGES ¥4

No.of DAYS -

LENGTH : m DEPTH of BUOY : m BUOYANCY : kg

ACOUSTIC RELEASER

TYPE B MP'* ¢ (Upop ;  |TYPE Bertras (Lower )

SN LL N SN L6 L]L

RECEIVE F. ! 3 o kHz |RECEIVE F. 1% D kHz

TRANSMIT F. Y kHz |TRANSMITF. [H D kHz
. |ENABLE C, & ENABLE C. B
" {RELEASE C. E RELEASE C. C

BATTERY L year BATTERY PR

TEST on DECK Nk TEST on DECK Ok

DEPLOYMENT - -
DATE '94 Aug 9 SHIP KATY(Q  CRUSE No.K97-0%

WEATHER } 19 CONDITIONS 7.3 5, /. 4pDIR. of WIND /77§ ®  VEL. of WIND /p) mm/

DEPTH [%5/ m DEPTHofAR /¢ /2 m DESCEND. RATE $iG4m/s BUOY L. 56

POS. of STRT ¢4 "0¢ . G 23N /o4 0o, K7¢ E HORRANGE 20w

POS. of DEP. 00" 4C.% 2« # 7" 50 5! E SINKER  5:39 DISAPPEAR. L. 56
POS. of MOORING ¢ ° N& .03 .j N {SLO0. 226 E LANDING §:52
NOTE TIME S/R DEPTH
ch-Tooi%e B \wf 2 1956m $105:40 /63
% o . S| 054/ +5/
;_‘_v’f“ B[ 0544 995
R G P VT € S I L6528 (489
05:5/ | /P0®
RECOVERY
DATE 95 Aug. 98 SHIP ¥ ATY0 CRUSE No. K98/ 0
WEATHER be CONDITIONS Q €, 9@c DIR. of WIND {4{0®  VEL. of WIND 4 A fsoe
2 «x| START of RELEASE 20 : 24 FINISH of RELEASE 20 & 24
POS. of DISCOVERY O 000938 is5 £901LE ASCENDING RATE /9 m/s
DIRECTION OS50 ) DISTANCE 4S5 m
I&I\g%w TIME S/R DEPTH
T AR entle 2001 S| 2c.24 [694- -2
I lz‘t:;rmu ° 20‘.17 /242 ! :
. e B| 20:32 123 |
CR&.C. 20124 L| 025 2956 ‘L?
52D 32 203 9 41 ) ”
<4




TIME RECORD

HOORING No. 4171 0809 - 00 156 E

DEPLOYMENT RECOVERY (Date: 25 Aug G387 )
stagt ;Yo U4R START : 2|
FINISH : )+ 3¢ FINISH = 2., 5r)
ITEM S/N »etc. _ TIME MEMO T IME MEMO
ADCP Ry 4es L
WiRE 5om | 1:55 ’
ABS BUOY| 2 45T 20 24
“ 2 4: 50 20 e 2y
/y Z 4:57 <l
WiRE 200y 't357 ~ 5:02l i fi’%wuzgz
KEVLER | 98&ml 5:05 ~ 5=\ k(o-0p] 2123 wanug [PEC
! 202mf 5218 ~b22)lk g -05| a0 wanigy [P
i \O\m §:22 ~ 5?'1‘7L k1-ol 21" L3274
GLAYS BALL | |2 533 N 34215
AR, b7 | 5:31  |™&"e | 2.5
AR oo | 53 "™y e
NYLoN 93m|523| ~ 5334
ANCHOR | |7t 5139 L7t
1 % RREER 2028




DEPLOYMENT & RECOVERY

MOORING No. 47082 |- 2SI E

PROJECT

TOLS TIME
AREA  WpSterr “poidir RECORDER (D) | «lgne kg
POSITION  'C |4 B (R)_| Shws b-\a
DEPTH
PERIOD 2| Aug 1097~ NAVIGATION SYSTEM : ja/&Q ¥ &
No.of DAYS N o i
LENGTH : m DEPTH of BUOY : m BUOYANCY : kg
ACOUSTIC RELEASER :
TYPE BENTHOS A.R, {UPP‘ER DTYPE BENTHoS AR.(Lower)
SN 693 - SN 632
RECEIVE F. 3.0 kHz |RECEIVE F. 13.0 kHz
TRANSMIT F. LY kHz |TRANSMITF. 4. ¢ kHz
ENABLE C. = ENABLE C. D
RELEASE C. I3 RELEASE C. C
BATTERY 2 Ygars BATTERY 2 years
TEST on DECK "ok TEST on DECK 'nE
DEPLOYMENT )
DATE 2} Awa 97 SHIP JGAT YD CRUSE No. K9 709
WEATHER [)¢  CONDITIONS 3%/55mDIR. of WIND 77§  VEL.of WIND £, 7 m/c
DEPTH 36077 m DEPTHofAR.3Y&4)m DESCEND.RATE 2 8 mis BUOY 2] : 23
POS. of STRT 0] 59 9705 {4758 29/ F HORRANGE m

POS.of DEP. Of°§9Y%45S 4200, 1#3E  SINKER 22:22 DISAPPEAR, .

POS. of MOORING  02° 00 {;233 {4206 X3 E LANDING 22.: 4
NOTE AN RATY o Fr- v € T At B ut, S 2;3?3 /R I,gg“;
~CTD—H7M’~PTD(7W\)£ TR (zFov) ' g 22:2%9 iOS"Q\’7
HRAE U 0y 00, ve- 1k, [a[22:34 20624

L122:42 S/00

22<44 3 {00

RECOVERY .
DATE 5 Sep. G8 SHIP KATYD  CRUSENo. K Y95/

WEATHER ¢

CONDITIONS Q3m S, DIR. of WIND 0Q6®  VEL.of WIND 7 #1/ce,

START of RELEASE O LA FINISH of RELEASE 20 &Y
POS. of DISCOVERY 2 '00°3398 WlI'BG 623 E ASCENDING RATE /3 mis
DIRECTION —43 ° DISTANCE 700 m
NOTE ABS 7 #4s138kz TIME S/R DEPTH
S| O 58 32306
S|06:06 229332
Blog: .16 [312.8
Li06: ol £§80.7
06 27 407, §
06 3% 60.7
6.24 Ship—Foaee J

JST

{3 mf¢



TIME RECORD

MoORING No. JT0B2| - 2S |42k

DEPLOYMENT RECOVERY (Date: §R0405 )
starr : 2] 14 START :212&
FINISH : _22 :22 FINISH 22 SL
ITEM S/N etc. TIME MEMO T IME MEMO
ADCP & CTD ASTC{? ,'22%3 | 222 2149 cip n8z
WIRE Hhom [2134~ 2]: 20 21150 24 o
ABS BUOY | 2 20: 2% 21" 5¢
y 2 2125 21 5§ N5#)
" 2 2): 25 2] 56 "
WIRE (EOmM| 2|:2G~21:2% D) 57~ 212 bgfégi{&
S 100 m| 21:29~2):3] |zoWio-~223
KEVLER | [n[om| 2134~ 2k4lk j0-08) 2232224
! Q8 Tm| 2| 45 ~ 2| <56 Kl10- 07| 226124 |
/ LR m|2 (2 5T ~22 03| K5~ 02|24~ 2249
Y 202m2: 06~ 2207 k 2-Db[224P 22 5
"y 202m[ 22709~ 11| K2-07|2251 229
GTLASS BALL| [2 22:1% 2256
A.R. 693 22:14 224%
Z £32] 22 2266
NYLON | 9Am {2216 ~22113
ANCHOR 222272 |

Rl Bottem #T 2082

23k 36oSU

X% 3469
) && 12k 2056
BRI 087

ADCP 74 IR 2058 (& 1%0n)

RS ET 2126
QD 2261 1L




"DEPLOYMENT & RECOVERY

MOORING No. 980 P06 -253)42F

M w » owm

PROJECT TOCS TIME UuTceC
AREA  WeStern  Paafic RECORDER(D) | T. Shirtbrky
POSITION 02°-308 K2°© (R)
DEPTH : :
PERIOD £ Son Q9 NAVIGATION SYSTEM :
No.of DAYS
LENGTH : m DEPTH of BUOY : m BUOYANCY : kg
ACOUSTIC RELEASER
TYPE | Benthos (Usper) |TYPE Ben+thes (Lower )
SN 663 SN 644
RECEIVE F. 2.0 kHz |RECEIVEF. 13.0 kHz
TRANSMIT F. 135 kHz |TRANSMIT F. 4.5 kHz
_|ENABLE C. C ENABLE C. - G
| RELEASE C. B : RELEASE C. ‘ F
BATTERY 2 veors BATTERY - 2 yoorc.
TEST on DECK TEST on DECK
DEPLOYMENT e
DATE 6 Sep. 98 SHIP KAIYO . CRUISE No. [KY 9F-/0
WEATHER bc CONDITIONS Q3m, 4Me. DIR. of WIND Qf5°  VEL. of WIND & m/se,
DEPTH 34£3 m DEPTH of AR. 327 | m DESCEND. RATE 9} /s
POS. of STRT 02 ° 926’948 4} "56°Q%eF HOR.RANGE m
POS. of DEP. 09 28’ 0g7s | 58 1emE SINKER o4 : &3 DISAPPEAR. OS: 07
POS. of MOORING 09 °2§’0655S 4| "58 683 E LANDING og: /¢
NYOLE“%-— lE. | Sep Q8 320 (UTC) SwAr (2H@HE Mk chack) e S/R DEFTH
28 S 10662, AR, 1622, 94 S s 1) 422 N
3vs PR H-oE- % S |135¢4 (IsT) 121, 0 \
AT on 138 — 120 BB Blj3¢n Geny 2683 ‘;
- g‘éﬁ et Llwe @sm 19 | !
Depth 3453 m {1y (ISTY 2762, 2 |2 1w
[0 @GsT) 3267, & |/
RECOVERY |
DATE ' SHIP CRUISE No.
WEATHER CONDITIONS DIR. of WIND VEL. of WIND
START of RELEASE : FINISH of RELEASE :
POS. of DISCOVERY ) ° ( Time : C)
DIRECTION ° DISTANCE m ASCENDING RATE m/s
NOTE TIME S/R DEPTH



TIME RECORR

MogriNG No. Q8 O0Q 06 - 25240 F

RECOVERY (Date:

~

DEPLOYMENT Shirs Lﬂc?
sTarT : OR4-9 WTC) | srare -
FINISH: Q45§ WTC)) Fawrss
| TEM S/N etc. ” TIME 'MEN’]O‘ | TIME 'MEMO
ADCP ance sl ] 0352 wre) B
WIRE o~ |0350w0385) |'R®%
AZ2 Zyc - o8¢
b o Q35¢ J
: 2 o3 tf, 
WIRE [60m | 05T 0Q00
GLASS BALL 2ps |OU0) %@ 23
] Adupezas s [P0 10402 o 2ig o1¢
KEVLER 200m  |0AO2 N OUO® |
GLASS BALL 3ps | 0409 32823
#2| ABNDER2A (Rer) |70 10410 Sorad e
KEVLER 150w [0419 9k )s
GLASS BALL 30s  |oals fa%as
#3 | AMIDERAA (ReM) |92 |0giy Opas (e
KEVLER lsom |04 |5~y 9 :
GLASS BALL 3ps _|owmg 027) Ry
#4 | AMDERAARaW | X7 loa iy e
| KRVLER o m |0%2) ~ Q430 |
VRV LER o2 m | 0439 v~ Q40
KEVLER oom |44~ QL 4t
GLASS BALL 2ps  |QUUt "
BENTOS AR 663 loyut SR
: s9d__|oliy i
NYLON 38w |OBlb v 0452 |[Q0nEB |
RAIL ANCHOR | It | 0453

TAS-SWAL | $&pQ0 03:20 (UTC)INT 29~

OLrx 1205 p
SRIIE oK.

CT0% . oK.

05:20 (UTC) +6 FEER
PR B (3pe) Wi T BLITRA

0a) . o %5 A TR

T4 AV Q509

A& 0516

W2 S45E m

3453 mps529) UTC
6.27




OPOGL X rPd O Pt rPOdan D OF——miA O b coosoco Farp PO

2.55-142 (Summer) '98

FLOAT (F-09)
ADCP S/N 1151
CTD SBEl6 S/N 1276

SHACKLE 20mm
RING 19mm
SHACKLE 5/8

SWIVEL AB102
SHACKLE 5/8

CHAITIN
13mm x 3.0m

SHACKLE 16mm
RING 19mm

WIRE
10mm x 50m

RING 19mm
SHACKLE 5/8

SWIVEL AB102

SHACKLE 5/8
RING 19mm
SHACKLE 26mm (7/8)

ABS BUOY CT608B
NYLON 2.2m

SHACKLE 26mm (7/8)
SHACKLE 26mm (7/8)

ABS BUOY CT608B
NYLON 2.2m

SHACKLE 26mm (7/8)
SHACKLE 26mm (7/8)

ABS BUQOY CT608B
NYLON 2.2m

SHACKLE 26mm (7/8)
RING 19mm

SHACKLE 5/8
RING 19mm

O
T
()
O
i
o
fa
o
H
T
0
fal
Q

POdeo

WIRE
10mm x 160m

RING 1Smm
SHACKLE 5/8

BENTHOS

GLASS BALL 3ps. (BLUE)

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) 19mn

AANDERAA (RCM-08)
S/N 10662
(500m)

WIRE 1m

SHACKLE 5/8
RING 19mm
SHACKLE 5/8

KEVLER (K2-11)
12mm x 200m

SHACKLE 5/8
RING 19mm
SHACKLE 5/8



O
T
o
O
fal
i
19)
fal
©

£T
15

s

-
.,

o POJd o—o0

BENTHOS
GLASS BALL 3ps.

CHATIN 13mm x 3.0m

SHACKLE 5/8
RING 1Smm
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) 19mn

AANDERAA (RCM-08)
S/N 9728
(700m)

WIRE 1mr

SHACKLE 5/8
RING 19mm
SHACKLE 5/8

KEVLER (K1.5-01)
12mm x 150m

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

@D pPOFOo——0

o POd 0—o0

VECTOLAN
12mm x 10m

SHACKLE 5/8
RING 19mm

SHACKLE 5/8
SWIVEL AB102

SHACKLE 5/8
SHACKLE 5/8

RING (SUS) 19mn

AANDERAA (RCM-08)
S/N 11622
(850m)

WIRE 1m

SHACKLE 5/8
RING 19mm
SHACKLE 5/8

KEVLER (K1.5-02)
12mm x 150m

SHACKLE 5/8
RING 19mm
SHACKLE 5/8

BENTHOS
GLASS BALL 3ps. (PINK)
CHAIN 13mm x 3.0m

SHACKLE 5/8
RING 1Smm
SHACKLE 5/8

VECTOLAN
12mm x 10m

SHACKLE 5/8
RING 19mm
SHACKLE 5/8

SWIVEL AB102



Canles

]

P

o POJd o—o0

©DdJo

oD do

DO o POG ©

SHACKLE 5/8
SHACKLE 5/8

RING(SUS) 1Smn

AANDERAA (RCM-08)
S/N 94
(1,000m)

WIRE 1m

SHACKLE 5/8
RING 19mm

SHACKLE 5/8

KEVLER (K10-17)
12mm x 1,002m

SHACKLE 1omm
SHACKLE 16mm

KEVLER (K10-18)
12mm x 1,002m

SHACKLE 1o6mm
SHACKLE 16mm

KEVLER (K2-12)
12mm x 200m

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 1S9mm
SHACKLE 5/8

BENTHOS A.R.
S/N 663 E.C.=
13.5kHz R.C.=

SHACKLE 5/8

CHAIN
lomm x 5.0m

SHACKLE 5/8

BENTHOS A.R.
S/N 694 E.C.= G
14.5kHz R.C.=F

SHACKLE 5/8

CHAIN
16mm x 2.0m

SHACKLE 5/8
RING 1S9mm
SHACKLE 5/8

NYLON
l16mm x 120m

C
B



SHACKLE 5/8
RING 19mm
SHACKLE 5/8

CHAIN
lomm x 5.0m

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

CHAIN
lomm x 2.5m x 2

O ] SHACKLE 5/8 x 2
|

RATL ANCHOR 1.8t

25°S, 142°E
JKZE:3,441m
#FHK:3,118.1m




DEPLOYMENT & RECOVERY

MOORING No.97¢821 -25S |42k

PROJECT The Q] TIME UTC
AREA ‘ RECORDER (D) .
POSITION _ 2°- 30§ [42°E (R) | Shwibiksy
DEPTH |
PERIOD 2% Aug [447~ NAVIGATION SYSTEM :
No.of DAYS )
LENGTH : m DEPTH of BUOY : m BUOYANCY : kg
ACOUSTIC RELEASER
TYPE BENTHOS A R(upper)TYPE BENTHOS A.R. (fower)
SN 691 __|SN &30
RECEIVE F, (2.0 kHz |RECEIVE F. /3.0 kHz
TRANSMIT F. 4.0 kHz |TRANSMIT F. /3. 5 kHz
- |ENABLE C. D ENABLE C. B
RELEASE C. C RELEASE C. A
BATTERY 2 Yeor & BATTERY 2 Yeors
TEST on DECK Dk | TEST on DECK ok
DEPLOYMENT -
DATE 71 Aws 1a47 _ SHPKA] YY) CRUSENo. 4709
WEATHER (. CONDITIONS 5%/ o, DR of WIND ;30  VEL. of WIND £.0 Mo,
DEPTH 3 44| m DEPTHofAR 3220m DESCEND.RATE 2.7 m/s BUOY (. 30
POS. of STRT 92" 78.032 S 4] tL. b3 F  HORRANGE m
POS. of DEP. 02 23,0595 1\l 5% . 673E SINKER ({:4§ DISAPPEAR.

210

POS. of MOORING 57 ° 7 7 Q&38 141 58 633 F LANDING
NOTE e e e TIME S/R DEPTH
Baute  RLELeE ZM250L sebie S|+ 5p 33.3
CTDa BRUMH T o Tivda &y 2TV vr e FEBR || 53 589.
.'Lth\@&i TA0v9 Tuze - At Bllligb 1[129.2
(2341 B v 0334 ) L)2:¢] o1t b
[2: 0% 3028.3%
RECOVERY
DATE & Sep, .- 98 SHIP KAIYO CRUSENo. KY98/v
WEATHER ppc  CONDITIONS 03m 4.5 DIR. of WIND [3&° VEL. of WIND 6 = /sec
START of RELEASE o] 19 FINISH of RELEASE of 2|
POS. of DISCOVERY 2 " 975853 4| ° 58’274 E ASCENDING RATE [t s
DIRECTION 20 ° DISTANCE 900 m
NOTE [@Mp4% ) -%- 52k TIME S/R DEPTH .
S/ 681 o 1EEPTREE, S | jor2¢4 (s 244,77
I — 0k e BIR Sllo:33 emy 1§ @
Bljowy () 29 o
Lib.«? @) 432.9
fo.53 (387) 213.7
lo: ¢¢ (JST) $23




TIME RECORD

MORING ¥0. 97082} - ORS |UD E

DEPLOYMENT RECOVERY (Date: 00 Qo { )
st : 0:2% START : 0204
FINISH : 4. 4q FINISH : 3. o)
ITEM /N etc. TIME MEMO TIME MEMO
ADCP BT 030 02
WiRE 50m| 02-~0%9 Q2! )4 - 02:14,
ABS BUOY 2 132 Q216
2 2 0:33 92 Ib
. 2 D33 | |o2:1b
WiRE | (50m] 0333~ 0343 021 7u-wop
. 100m| 838~ gr4sF |02: 200294
KEVLER | 988m 0% fo~ |s02 |K/0-01j02:24~02 39
4 FSBm| [:04~ 1.k /0- 05] 0239~00053
Z P83 mi [+ [4~ =20 k5~ 0]|02&3 ~o0p
202m| 1322 ~ 1225| K2- 08 |g@ggoomo3os
GLAS BAW| 12 | 1wy 0305
AR 691 1 ey | 5 0307
AR 630 | {43 |55 (0304
NYLON [38m| |23 ~ [-4%
ANCHOR | 17Tt {114
EMR 5283 E TR 0123
D)-2FE RYE 0)|9 ABS »s 0123
bottom 999~ A2. 0120 ( evbe ¥) 52 &
22422 22967 3394 |XEMRMEN VY- LT
Mot ’ SN 691 a SPRER, (97)
mﬁﬁ gg" o3 140t s B

6.33




DEPLOYMENT & RECOVERY

MOORING No. 990907 - 00I38F

PROJECT TOLCS TIME UTC

AREA  Western  Bacfic RECORDER (D) | T. Shimbrk]

POSITION ON I38E (R)

DEPTH :

PERIOD 7 Sop, 98 A NAVIGATION SYSTEM :

No.of DAYS

LENGTH : m DEPTH of BUOY : m BUOYANCY : kg

ACOUSTIC RELEASER

TYPE Benthos (Upper ) TYPE Benthos  (Lower )

S/N 634 SN 707

RECEIVE F. 3.0 kHz |RECEIVE F. 13.0 kHz

TRANSMIT F. [4-5 kHz |TRANSMITF. 4. 0 kHz

~~ENABLE C. F ENABLE C. )
" (RELEASE C. = RELEASE C. ' C
BATTERY 2 vyeors. BATTERY S years
TEST on DECK QK. TEST on DECK o,
DEPLOYMENT S

DATE 7 Sep. 98 SHIP KAIY() CRUISE No. KYGS/0

WEATHER  H¢c  CONDITIONS Q4,4 goc DIR. of WIND |OQ°®  VEL.of WIND £m/sac.

DEPTH 3Q03m DEPTH of AR. m DESCEND. RATE 2.3 m/s

POS.of STRT _ 0°00'yu08  |37°5G'RTE  HORRANGE m

POS. of DEP. 0°0)’ %38 139 ° O} Sk SINKER (:3% DISAPPEAR. Q45

POS. of MOORING O 011548 132 01'QC E LANDING | :03

NOTE : : TIME S/R DEPTH
TEEGERS] T Sep.88 2228 8 SepQ® 042 (UTC) s (93¢ @s1) ©=.% m
;“r‘_i SWAL 6 Sep. Q8 2307 (UTQ) s [q40 2
To->-0-7° o-n WAtk 155 BfR

T2 £ Nylon BE 185 ~» 160 yn B| u2 5866 m
FTES oas wre) L|%s N34
AHEBR 103 wre> 453 el 8w

Depth 3903 m oo} 35105 m
RECOVERY

DATE SHIP CRUISE No.

WEATHER CONDITIONS DIR. of WIND VEL. of WIND

START of RELEASE : FINISH of RELEASE :

POS. of DISCOVERY ° ° ( Time : )

DIRECTION ° DISTANCE m ASCENDING RATE m/s

NOTE TIME S/R DEPTH

owo»m »




TIME RE

CORD

moorING No. QR 0Q0™7 - 00 I39E

DEPLOYMENT S‘i»-'b'ild RECOVERY (Date: )
START : 222G START -
FINISH : 042 FINISH :
ITEM S/N etc. TIME MEMO TIME MEMO
ACe UG |
ADCP o oms | 2331
WIRE 5om 2399 2334
ABS BouY o 2334
» 2 2334
" 2 2334
WIRE 200m | 2334~ 2339
KEVLER Q@@ m 2337w 23¢3 | K2-02
Ny oL T
GLASS BALL 3ps  |23%34 2 BIORER
RU-1 S/udossV
AANDERAA (RCM) 2345
KEVLER AU | 2305 w235 |KJo-20
v Q76 m |2355—~ Q.93 kKlo-2)
@b 004015 |kh-22Z
THAER A
GLASS BALL 19 ps 032 -
130~ 145 kHa
RENTDS AR, 634 |0:33 . £
) 13.0 - 140
2 77 |08 33 b
NYLON 186 m |0:34 w0138 |160m %R
RAIL ANCHOR e 939
Ship Tine AN FOT SpAY qg.c4.0"

UTC Q803,06 2300 Swis
IFHRNKE  Tri-ko-2 kv ITHR
015 &Y §00n, ITHR (~0:303T)

FAER 04t d

# B ocs

*S?R 390 V:).h\




OPOTLL Y rPd« X rP I« X r PO dam PO F——=-=HO D cocoocce oo PO

00-138 (Summer) '98

FLOAT (F-05)
ADCP S/N 1154
CTD SBE16 S/N 1275

SHACKLE 20mm
RING 1Smm
SHACKLE 5/8

SWIVEL AB102
SHACKLE 1o6mm

CHAIN
13mm x 3.0m

SHACKLE 5/8
RING 19mm

WIRE
10mm x 50m

RING 1Smm
SHACKLE 5/8

SWIVEL AB102

SHACKLE 5/8
RING 19mm
SHACKLE 26mm (7/8)

ABS BUOY CT608B
NYLON 2.2m

SHACKLE 26mm (7/8)
SHACKLE 26mm (7/8)

ABS BUOY CT608B
NYLON 2.2m

SHACKLE 26mm (7/8)
SHACKLE 26mm (7/8)

ABS BUOY CTo08B
NYLON 2.2m

SHACKLE 26mm (7/8)
RING 1Smm

SHACKLE 5/8

RING 1Smm

O
fal
Jl
O
fal
i
fal
o
¥
5

O POGaDOTF——-

WIRE
10mm x 200m

RING 19mm
SHACKLE 5/8

SWIVEL AB102
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7. TAO (Tropical Atmosphere - Ocean) Moorings

Douglas R. Schleiger, John C. Shanley

NOAA/PMEL

National Oceanic and Atmospheric Administration, Pacific Marine Environmental Laboratory, Seattle,
Washington  USA

Overview:

The TAO (Tropical Atmosphere - Ocean) array is a network of moored buoys which span the Pacific
Ocean consisting of approximately 70 buoys. Standard ATLAS (Automated Temperature - Line
Acquisition System) buoys measure surface wind speed and direction, air temperature, relative humidity, sea
surface temperature, and 10 discrete subsurface temperatures to 500m depth. The second type of system
deployed is the known as ATLAS II. In addition to the suite of surface sensors utilized in the Standard
Atlas system, Atlas Il adds rainfall and solar radiation measurements. Subsurface measurements are
provided by a sea surface sensor along with 10 inductively-coupled sensor modules which measure
temperature, conductivity, and pressure to depths of 500 meters. The ATLAS II utilizes newer technology
which eliminates the need for a separate temperature cable, thus simplifying the recovery and deployment
operations. The TAO array also contains 4 subsurface ADCP (Acoustic Doppler Current Profiler) moorings
and 3 surface current meter moorings with in-line mechanical current meters in the central and eastern Pacific
Ocean. All surface moorings transmit data in near real-time via the Argos satellite system. The buoys are
an integral component or the ocean observing system, and are used primarily for the prediction of El Nino
and other climatic phenomena, and for validation of Ocean General Circulation Models.

The KAIYO visited 9 mooring sites on KY-98-10 along the 156E, 147E, and 137E meridians.
Moorings were recovered at 7 sites, deployed at 6, repaired at 2, and 1 site was visited during the duration of
the cruise. Work performed was done through a joint cooperation between PMEL and JAMSTEC. The
ship departed GUAM, USA on the 15 Aug 1998 and arrived in the Republic of Palau on 11 Sep 1998. The
ship made a mid-cruise stop in Chuuk, Federal States of Micronesia from 29 - 31 Aug 1998.

With ample deck space and machinery along with the SWATH/Catamaran design, KA7YO provides
a extremely stable platform in which to conduct our mooring operations.

Summary of Cruise Work:

The KAIYO departed GUAM, USA, and proceeded directly to the 8N 156E site at which she headed
southward servicing all sites along the 156E line.  This work included 6 recoveries, 5 deployments and 1
visit. The recovery of ET435, which had been deployed at 8N 156E for over 18 months, was conducted at
this time. Recovery of this buoy had previously been missed due to inclimate weather preventing the
launching of the small boat. A visit was made to the other mooring at this site ET482. In addition to the
standard ATLAS instrumentation, Seabird Conductivity/Temperature (Seacat) recorders were deployed at
Im depth at all deployments. A capacitance rain gauge and radiometer was deployed at 0 156E were an

ATLAS II replaced the recovered standard system.
In conjunction with the TAO work performed along this line, JAMSTEC conducted CTD casts at all

the sites and performed an ADCP recovery and deployment at 0 156E.  The ship then transited to Chuuk,
Federated States of Micronesia for mid-cruise stop involving the exchange of scientific personnel, fueling and
provisioning.

The departed Chuuk the afternoon of 31 Aug 1998 and proceeded to the 147E line. A recovery and
deployment was conducted at SN 147E and a tube swap performed at 0 147E in which the replaced tubes
battery voltage had prematurely dropped. ~As before, CTD casts were conducted at all sites. ~ The KAIYO
then continued west along the equator and south down the 142E meridian before heading up to the equator on
a westward course. Additional JAMSTEC CTD casts and ADCP recovery and deployments at various
locations along this track..
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Summary of Cruise Work: (cont)

Heading north up the 137E meridian the ship continued additional CTD work for JAMSTEC then
an anemometer swap at our lone site of the 137E line 2N. Four additional CTD casts were made as we
continued on a northerly trek. The ship then made a final turn and headed for the Republic of Palau where
we arrived on 11 Sep 1998.

Acknowledgments:

We would like to extend our gratitude to Captain Hasegawa and the fine officers and crew of the
KAIYO along with the JAMSTEC, Marine Works Japan and the Nippon Marine Enterprises scientific
personnel.  Their skillful and diligent efforts were a large part in making this cruise a safe and successful
one. They also provided a pleasant environment to both work and sail under which is much appreciated.
A special thanks goes out to Chief Scientist KenTaro Ando who worked hand in hand with us in assuring that
all work was successfully completed. Also worth mentioning was the role he played as chief translator and
head food identifier during meal times. Minasan domo arigatou!



Table 1 - SUMMARY OF TAO MOORING OPERATIONS - TOCS KY98-10

SITE DATE | BUOY # |LATITUDE|LONGITUDE| MOORING TYPE OPERATION
8N 156E |18-Aug-98| ET-435 |07 -359.66N| 155 - 59.48E |STD ATLAS RECOVERY
8N 156E |18-Aug-98| ET-482 |08 -05.12N | 156 -01.17E |STD ATLAS VISIT
5N 156E {19-Aug-98| ET-464 |04 -59.24N| 156 - 03.87E |STD ATLAS RECOVERY
5N 156E |19-Aug-98| ET-501 |04 -59.37N| 156 - 03.78E |STD ATLAS (sc) DEPLOYMENT
2N 156E [20-Aug-98| ET-452 |02 -04.39N| 156 - 12.56E |STD ATLAS (sc) RECOVERY
2N 156E {20-Aug-98| ET-502 |01 -359.68N| 156 - 01.00E |STD ATLAS (sc) DEPLOYMENT
0 156E |21-Aug-98| ET-454 |00 -02.55N| 156 - 09.30E |STD ATLAS (sc) * | RECOVERY
0 156E |21-Aug-98| PM-057 | 00-00.32S | 156 - 10.07E |ATLASII (sc) * DEPLOYMENT
28 156E [23-Aug-98| ET-436 | 01 -59.44S5 | 156 - 56.22E |STD ATLAS (sc) RECOVERY
2S 156E [23-Aug-98| ET-503 | 02 -00.07S | 156 - 01.20E |STD ATLAS (sc) DEPLOYMENT
55 156E |24-Aug-98| ET-457 | 05-04.82S | 155 -359.42E |REV CATENARY (sc) RECOVERY
58 156E [24-Aug-98| ET-304 | 05-00.11S | 155 -59.10E |REV CATENARY (sc) DEPLOYMENT
5N 147E | 2-Sep-98| ET-463 |04 - 58.28N| 147 - 00.38E |STD ATLAS RECOVERY
5N 147E | 2-Sep-98| ET-505 |04 - 58.64N| 147 - 00.46E [STD ATLAS DEPLOYMENT
0 147E| 3-Sep-98| ET-483 |00-00.03N| 146 - 59.86E |STD ATLAS REPAIR (tube swap)
2N 137E | 9-Sep-98| ET-484 |02 -25.18N| 137 - 24 88E |STD ATLAS REPAIR (wind)

(sc) with seacat (1M)
# These moorings also include a radiometer and rain gauge
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8. SUMMARY REPORT

Endan Suwandana & M.Irfan

The Agency for the Assessment and Application of Technology
(BPPT)

PURPOSE

The purpose of TOCS (Tropical Ocean Climate Study) 98 cruise was to observe physical oceanographic

condition and ocean atmospheric interaction in Western Tropical Pacific, and to study further of the effect

to ENSO (EI Nino Southern Oscillation) and global climate change.

TIME DURATION & FIELD

TOCS 98 cruise was started out on August 15®, 1998 to September 14 1998, from Guam to Palau through

Pacific Ocean and Indonesian Exclusive Economic Zone (EEZ) in Northern of Irian Island, by Research

Vessel Kaiyo, JAMSTEC, Japan.

SURVEY ACTIVITY

TOCS 98 cruise carried out some activities during the survey as follows :

1. CTD Observation
CTD (Conductivity Temperature Depth) was used to observe physical characteristic of the ocean, such
as salinity, conductivity, temperature, pressure, and also sound velocity. This cruise had 36 CTD
stations, downcast until 1000 m by taking one water sample in that depth. Except at CTD station
number 11 downcast until 2000 m and at the last station downcast until 1500 m. This observation also

got Dissolved Oxygen data that its sensor was attached on CTD cast.

2. ATLAS Mooring
ATLAS (Automated Temperature-Lihe Acquisition System) mooring was a mooring system with a
buoy at the sea surface equipped by some sensor to measure wind speed and direction, air temperature,
relative humidity, sea surface temperature, rainfall, radiation, and 10 subsurface temperature to 500 m
depth. There were 7 standard ATLAS’s recovered, 5 standard ATLAS’s deployed, 1 new generation
ATLAS deployed and 2 station ATLAS’s repaired by replacing the tube and wind sensor respectively.
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3. Subsurface ADCP Mooring
ADCP (Acoustic Doppler Current Profiler) 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. The cruise recovered 4 mooring and

deployed 3 mooring.

CONCLUSION

All activities of the TOCS 98 cruise have been successful. It might be worked because the cooperation
between all members of TOCS 98 cruise was very good. We would like to thank JAMSTEC which have
worked out a closer cooperative program in marine research and our Deputy Chairman of Technology for

Natural Resources Development DR. Ir. Indroyono Soesilo, MSc. APU.

We really appreciate all the kindness given by Chief Scientist Mr. Kentaro Ando, Captain Hasegawa and

the crew members of Research Vessel Kaiyo, and all the members of TOCS 98 cruise.
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A.l1 Time Table of TOCS KY9810 Cruise

Aug.14 (Fri) (Guam V-berth)
08:00 - 11:00 Load PMEL's gear

Aug.15 (Sat)
09:00

10:30 - 11:30
13:00 - 14:00
14:00 - 15:00
16:45 - 17:00

Aug.16 (Sun)

Depart Guam

Guidance for Safety Life
Meeting for Leg-1
ATLAS buoy assembly
Konpira-san

13:00 - 15:30 Preparation of CTD Observation & ATLAS recovery/deployment

Aug.17 (Mon)
13:03 - 13:55

Aug.18 (Tue)

Benthos Releaser Test (9-00N, 153-46E)

06:30 - 09:04 ATLAS Recovery (07-59.66N, 155-59.48E)

09:39 - 10:11

Aug.19 (Wed)
06:28 - 08:42
09:55 - 11:55
12:14 - 12:47

Aug.20 (Thu)
07:13 - 08:39
09:48 - 11:14
11:38 - 12:06

Aug.21 (Fri)
06:29 - 08:30
09:23 - 10:37
10:56 - 11:26

Aug.22 (Sat)
Dayoff

Aug.23 (Sun)
06:30 - 08:27
09:26 - 10:43
11:04 - 11:38

CTD-01 (08-00N, 156-00E)

ATLAS Recovery (04-59.181N, 156-03.917E)
ATLAS Deployment (04-59.056N, 156-03.722E)
CTD-02 (04 - 57N, 156 - 03E)

ATLAS Recovery (02-04.466N, 156-12.527E)
ATLAS Deployment (01-59.899N, 156-00.570E)
CTD-03 (01 - 59N, 156 - 00E)

(00-02.546N, 156-09.143E)
(00-00.2618S, 156-09.650E)

ATLAS Recovery
ATLAS (New Generation) Deployment
CTD-04 (00 - 018, 156 - 09E)

ATLAS Recovery (01-59.452S, 155-56.089E)
ATLAS Deployment (01-59.908S, 156-01.233E)
CTD-05 (02 - 018, 156 - 01E)
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Aug.24 (Mon)
06:30 - 08:20
09:13 - 10:38
11:02 - 11:32

Aug.25 (Tue)
10:20 - 11:09

Aug.26 (Wed)
06:23 - 07:55
08:27 - 09:07
14:10 - 14:45
19:25 - 19:56

Aug.27 (Thu)
00:35 - 01:10
06:02 - 06:54
13:00 - 14:32

Aug.28 (Fri)
Cruising

Aug.29 (Sat)
08:00

Aug.30 (Sun)

Aug.31 (Mon)
15:00
18:00
Sep.l  (Tue)
10:00
10:30

(Wed)
- 09:38
- 11:39
- 12:58

Sep.2
07:00
10:21
12:26

Sep.3 (Thu)
14:00 - 14:30
14:45 - 15:15
21:00 - 21:32

ATLAS Recovery (Reverse Catenary)
ATLAS Deployment (Reverse Catenary)
CTD-06 (05-01S, 156-00E)

CTD-07 (01-00S, 156-00E)
Preparation for ADCP moorings

(05-04.883S, 155-59.262E)
(04-59.8178S, 155-59.735E)

Recovery ADCP mooring (0-00.09S, 155-59.914E)
Deployment ADCP mooring (0-00.127N, 156-00.126E)

CTD-08 (00-00N, 155-00E)
CTD-09 (00-00N, 154-00E)

Fine
CTD-10 (00-00S, 153-00E)

CTD-11 (00-00S, 152-00E) 2,000m and 12 bottles samples
Test for Releasers (Cable length 3,900m) & wire wash

to Chuuk

Arrive Chuuk (Pilot Station)
Fueling

Fueling etc.

Deaprt from Chuuk
Guidance for life on Kaiyo

Boat & Fire Drill
Meeting for Leg-2

Recovery ATLAS at SN147E
Deployment ATLAS at SN147E
CTDI12

Repaire ATLAS at ON147E (Swap tube)
CTD13 (ON,147E)
CTDI14 (ON,146E)
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Sep.4 (Fri)
02:20 - 02:51
07:40 - 08:10
13:04 - 13:31
18:57 - 19:25
22:05 - 22:33

Sep.5 (Sat)

01:07 - 01:35
04:12 - 04:40
07:17 - 07:45
10:30 - 10:58
13:35 - 14:05

Sep.6 (Sun)

06:58 - 08:56
11:23 - 13:07
13:50 - 15:28

Sep.7 (Mon)
06:53 - 07:21
12:20 - 12:50
17:45 - 18:14

Sep.8 (Tue)

06:54 - 08:57
09:28 - 10:38
10:57 - 11:24
14:20 - 14:48
17:20 - 17:46
20:14 - 20:45
23:18 - 23:47

Sep.9 (Wed)
08:00 - 08:37
08:54 - 09:23
12:50 - 13:19
18:06 - 18:32

Sep.10 (Thu)
07:23 - 08:48
10:00 - 10:21

Sep.11 (Thu)
09:00

CTD15 (ON,145E)
CTD16 (ON,144E)
CTD17 (ON,143E)
CTD18 (0-30N,142E)
CTD19 (ON,142E)

CTD20 (0-30S, 142E)
CTD21 (1S, 142E)
CTD22 (1-30S, 142E)
CTD23 (2S,142E)
CTD24 (2-30S, 142E)

Recovery ADCP mooring at (2S,142E)
Recovery ADCP mooring at (2-30S,142E)
Deployment of ADCP mooring at (2-30S,142E)

CTD25 (ON,141E)
CTD26 (ON,140E)
CTD27 (ON,139E)

Recovery the ON138E ADCP mooring
Deployment the ON138E ADCP mooring
CTD28 (ON, 138E)

CTD29 (0-30N, 138E)

CTD30 (1IN, 138E)

CTD31 (1-30N, 138E)

CTD32 (2N, 138E)

Repair ATLAS (2-25N,138-25E)
CTD33 (2-25N, 137-25E)
CTD34 (3N, 137E)

CTD35 (4N, 137E)

CTD36 (5N, 137E) & wash wire down to 1,500m
Post cruise meeting

Palau (Pilot Station)

10.03




A2 EFELBEIER O EENR B 12DV T (Failure on Acoustic Releaser)

Wl TO—0 « DpRy
FH L

1. #=

TOCS DAD CPHREZRTIE, RERZHEEIIENTHI>-OTEUHEELEELESIC 2 &
BT Tnsd, EI0F 9 A 6 HIZERL7ZADCPRHRERODEN (2.55-142E) Tix,
BEBY TROTBYEERE TR LAZT ., VB LICKDLEIRTE =, #->T, £
HOFEYHEBIIESIE TV AP0 T, BREMEZBNTT yFa=y b2 5
FHEoaw L REED, EHESREEZTo77, TORER, T7vyFa=y b b0FBa<
VRIZBERRL  BEYSMEBEHRDOAAL v F PNV EBEZTHES LA o7,

2. EBIREDROOSN-EFEBUEERIZOWNT

SEESTRREORD bNT-FEUBEEEIL., FHIFE A 21 BICREL/ZADCPH%
BZIZEY 17 TV 6O TH Y . Benthos 5 865A (S/N 691; Recive = 13.5kHz, Transmit =
13.0kHz; Enable Code = B, Release Code = A; 1= 0-142EI1Z 9652 A 17 H~974 2 A 17 H
D 1 FEFFRE, AES 2 EBOFER) THDH, REKIEIZN 3,220 m T, HRERFERIC
[To-METOEFRBIZEF THoTEVIRBENRZE > TWVA,

3. M ETHF-RHBIZHONT
ADCPRZEZEIWNE., MEIZBWTKORELZITo=,

TARAR RRs

(1)|7vyFa2=vy k5 Enable =¥ FZ&EE BERL,
#%. Ping % =18,

(2) |Release =+ > R&ZE(E, T—h (ZFEUBEEBEO THEI»G
HovYy) BMEBL2hoT,

(3) | BEBYEEBORAA vF % Test IZHVEZ | 7T —20BEH LR o72,
77 (Test T B2 &ETT—LB{EEILY Y
— ALBIZIRD,)

(4) | ERUBEEE D, BRICEDRA, £ a— X8
BEROLONR»oT,

(5) [Ny T U —%E% 5, T 2 2l Tnad 23y T
— Ry ZiEmAFED 45V Tho
7=, (BRERIL 13.5V)

(6)| Ny TV —%2FHRICBVELXZTER, 2%
BEREOREIC LT,

10.04



P

(7)|1. 9A8H, (6) L I6KM™ULERBL|V Y —RERORE (4E) By,
mt. 7 v¥=2=v b2 b Ping &5, T—=bLB YV —ZADABEIZR > T
AV

2. MEBRBEROREIC L,

(8)|1. 9A 108, (7) b l6BFMLUERBL [EERL,
%7 v¥a2=v )b Ping & &E1(E,
2. Enable =~ N%%{E%. Ping %15, BEHY.
3. Release =+ K& &E(E, T — A DMEE,
4. RERBRERORREIC L,

*! Enable Time @ 16 Bffi#:, TEYEEF AV —7E— NIZ A3,

IR ((1) ~ (6)) I2&h, NyT V—DHEBIZIZEEERTHEFIZK
EL N TV —FREO-DOFEYBESESEEI Lo 2 03007z, (6) D
AT, BEHRER 16 B TRV —7F—NIADIITR, FEEZ LT - LEE-KE
W o TN, Ny T U—NHEEINLTWEDO TRV EZE X2 7=, Enable BZF T
WARWATREENH o 72720 (7) -1L.EBZT27=0 7 —ANEBEIZ ) U—AffBIZHD, =D
FEEXARATH-m7m, BRBROPLVEL (8) -1.21To72, TORBR., TEUBES
X 16 BB AY —TE—RZATWB I ERDhoTz, BH, MRETORBRTIEAY
TYV—EBEFEHEEORRETCIEITER -T2, AvoRa—T7EZFHAKR0R 0 EICE
WTCTHIEZBY ORBEITo-EE XD,

4. %O FE
M ETORBTIIEROBENHER»-77=0, 2HEORBTHEANAY TV —DHEEE
FEHRILEEW, 207, BEUBEEZREBREOREIZL 20WE ) ILEAEE K
BLTRBE, TV —IlRVKRENAYT Y —OMEEELZHETD, £/, A—I—0OBRE
EEIZHL, EROXHEITIENEE LU,

Lk

10.05



Appendix A3
TR 1069 A 11 B

A3  Autosal D RFFIZDWT
W<l - U—2 « xRy
REIRE

AR KY9810 IZBWTEA L7ERADEKIL, Autosal DRFFIZ L Vs L TODH 21T
Dol W|iRIEZ, V7LD JAMSTEC ICBIFRE ¥ —HNOFF 2 BIF7 Autosal
T Z il (EEFRELTER EHED LRE)

ZITiE, AMOEREE»D O Autosal(SIN60132:BFFARIE 2 B)DWREEIC DWW T LTIz
NI

U —HNTOTARNT OB, KEBADRH DD % FEDR

CZOKFNE, NAOEENPLRNL TS ONRER I, EOBEEEZ LMY T 3
LZoxtiiae LB EE SR ol

- Z OB, TEELRNIZELIZDRAD NZARNORAT V VAENLERNH TN D2

CRZADKERE, A= PPV ESEEELVRNICIKERT VL RAEDROME % HER
L7mEZ A, DRYVDEDRDHDHOPERIN,

CXFEE LT, ANUEMIT EBREEERICLABEELITVERETREANRRN &
HERR L7,

R BT, RAREKEANEEISELOELIEEZ A, E—F—0 2K E LE
LARWT ERERENTZD, FlEE—Z =D 1ELNPRDPo2721D 1 KO LT
-7

b= —DREOE, NRAESELIZEORBICAT VLV RAEOTF = v 7 BITVKIR
NRERENTD, AT VLRAEORDYIZT 7o Fa—TIIKBL, £
HETHAFOEP T =R T OB LT o7,

U EOEEZEEZToTOAE, REICHHEANDEFERIIH2Y . BIE THER LXK
PRERMVEBRIEEFHAI— M ANZEEECEHTIZ 2R L, LL,
AT )% ZEROIZLTHERDERIZ RN, EFEZERNIIHL AL v
F AN LERN 2000 DBE AN RMholl b o1,

YT REE— RTCEA— b LVOFEFEE=F— L, EARNIIEAKZBELS LS 30
MSOWRZARDEBEELLZUER, BIETHILICLE, ZOFHET, fiEF 2 E
FERTFELTREGROZHER LI,

cF TS5y 2T DT —DRFNEN OO L E AN EHD
AKDEBIZITT — 5B Fa—Taxs 4 —(FRIZZT —ORNDSH > 727 OXF
ML=, THWZLVEELE,

TN EST AR, YT RE X RO 2K EERERLZEZAEHES
0.00001 12729, BEFELHELAZ U F T4 X %fToT,

CREVUESA R E, 1AEBEOBEBAKT 2K EEEDE2ABELIEIIAENIEE
BAKTI/eRAF =y 72 THHEEZESTDN, 2KDENRELE LRI ST,

FlZRT & 1.99971-1.99972-1.99688-1.99680 D L H IZHEBEMN L K& T, {7E

TARNDOHEKZZB L THEIZED Z EMR3L, ZTOERMIFEAEDOELEE KD
BETHRLNE, FERLEOIZ8AR) &F . JAMSTEC LEK, MWI SEKICZH
F— P ADOREZERL TV EW L ZARBERREBIC R o770, ERIEH
FT T4 JAMSTECIC TEHIT O Z i LT,

10.06



Station
No.
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CTD

Bottom

34.
34.
34.
34.
34.
34.
34.
34.
34.
34.
34.
34.
34.
34.
34.
34.
34.
34.
34.
34.
34.
34.
34.
34.
34.
34.
34.
34.
34.
34.
34.
34.
34.
34.
34,
34.

9530
5532
5605
5549
5512
5313
5527
5527
9568
9572
5560
5556
9550
9577
5586
5584
5536
2571
9057
5543
5558
5526
5484
5425
2496
9541
2554
5549
5576
5599
5562
5532
5598
29586
5542
5522

Auto—Sal
Bottom
No Data
34. 5558
34. 5628
34. 5564
34. 5535
34. 5347
34. 5562
34.5586
34. 5598
34. 5604
34. 5590
34.5577
34.5572
34. 5599
34. 5605
34.5623
34. 5554
34. 5592
34. 5587
34.5574
34. 5583
34.5552
34.5514
34. 5460
34.5520
34. 5563
34. 5575
34.5577
34. 5591
34.5621
34.5639
34. 5547
34. 5607
34. 5603
34. 5558
34. 5531

Diffrence
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OO OO0 000000000000 0000000000000 000O
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. 0030
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0021
0028
0015
0022
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. 0015

0009
0017

. 0016
. 0009
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Diff(Autosal-CTD)
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