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1. Cruise Summary

Ship : R/V KAIYO

Institute : Japan Marine Science and Technology Center (JAMSTEC)
Chief Scientist : Kunio Yoneyama / JAMSTEC

Cruise Code "~ K9606

Project Title : Tropical Ocean Climate Study (TO0CS)

Period : Jul. 7, 1996 - Aug. 5, 1996

Ports of call : Koror, Republic of Palau (Jul. 2- 7, 19986)
Kavieng, Papua New Guinea (Jul. 23-25, 1996)

Guam, United States of America (Aug. 5- 8, 1996)

Purpose

The purpose of this cruise was to observe physical oceanographic
conditions in the tropical western Pacific for better understanding of
atmosphere-ocean interaction and its affect on the ENSO(E1l Nino/Southern
Oscillation) phenomena and global climate change. The cruise was carried
out under the research program of the Tropical Ocean Climate Study(T0CS)
at Japan Marine Science and Technology Center. The program is supported
by the Science and Technology Agency of Japan. The cruise was conducted
as a joint cruise between BPP Teknologi, Indonesia and JAMSTEC.

During this cruise recoveries/deployments of the mete6r§logical and
oceanographic buoys (ATLAS) as part of the TAO-array were also conducted
by Pacific Marine Environmental Laboratory (PMEL) of the National Oceanic

and Atmospheric Administration (NOAA), USA.

Observation Summary :

The following measurements were completed ; 48 CTD (Conductivity-
Temperature-Depth profiler) casts, 78 upper air sounding by radiosonde,
continuous ADCP (Acoustic Doppler Current Profller) measurements, and 4
recoveries and 4 deployments of subsurface ADCP Toorlngs Six recoveries,

1 deployments and 4 repairs of ATLAS buoys were qlso carried out.
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Preliminary results

During this TOCS cruise, easterly surface wind and westward current
dominated along the equator (between 3'S and 1"N), and the sea surface
temperature was much higher than wusual. These results indicate that
so-called "La Nina”"-like condition still remains in the tropical western
Pacific ocean. °

The sea surface temperature was above 29'C (almost close to 30°C)
all over the observation area of this cruise. The isotherm depth of 28'¢C
was laid between 100m and 120m, and that of 20'¢C was between 180m and
200m. These values are as same as or deeper than that of the last two
TOCS cruises (K9505:Jul. 1995 and K9601:Jan. -Feb. 1996) that both also
showed La Nina phase. .

Intertropical Convergence Zone(iTCZ) well developed along the 10'N
latitude line where easterly surface wind flow into. During this period,
four tropical depressions had developed from the ITCZ and they seemed to
relate to the existance of the easterly wave.

Along the equator (3'S~1'N),z the South Equatorial Current flowed
westward in the surface layer at about 1 kt (west of 145" E) and 0.5 kt
(east of 145°E). The North Equatorial Countercurrent can be seen between
2'N and 6'N lines. |

From the CTD observation (See Section 4), we observed the following
features. ‘
In this observed area, high salinity area (>35.4 PSU) intruded from the
southern hemisphere into the equator between 100db and 250db as previous
cruises reported. Near the surface, much lower salinity area(< 34.0 PSU)
existed in the northern hemisphere where much rain were observed.
On the equator homogeneous temperature léyer existed %rom sea surface to
about 80m between 138'E and 145'E as same as one year ago cruise (K9505).
Below the 200 db, D.0. values in the northern hemisphere are lower than
that in the southern hemisphere. Especially, very low D.0. value region
(<2.0 ml/l)\intruded from north to the equator between 200db and 500db
depth along the 13?'E line. This tendency cannot Pe seen along the 156'F
line (cf. weak along the 147'E). ¢

)
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From the atmospheric sounding and satellite images (See Section 5
and appendix 2), we can mention as follows.
The ITCZ was very active and the easterly wind was dominant whole this
cruise near the surface. Some cloud clusters can be traced by satellite
images. For example, cloud cluster which was observed near 165" E between
the equator and 5'N on July 14 moved westward at phase speed of about
6m/s and merged into more large cloud mass.
In the west of 147'E (or before July 16), esterly was dominant at whole
altitude in the troposhpere with the maximum speed at around 700hPa. On
and east of 147°'E (or after July 16), westerly was dominant in the
surface layer and eaeterly was dominant above 800hPa. Some cases showed
the dryness above the 0'C layer (or 500hPa level). During this whole
period, however, they did not show- strong dry air layer in the lower

troposhere.

In this cruise, we recovered four subsurface ADCP (Acoustic Doppler
Current Profiler) moorings (See Section 8).
Two mooring sites of (2.5'S, 142'E) and (2'S, 142" E) are designed and
deployed to evaluate the influence of the New Guinea Coastal Under
Current onto the warm water bool region. In the 200m layer, both sites
showed constant westward flow of -40cm/sec for 2'S site and -50cm/sec
for 2.5°S site, respectiely. On the other hand, in the 50m layer, they
showed the seasonal changes of the zonal component of the éu;rent. The
westward flow (about -40cm/sec) was dominant in the boreal summer, while
the eastward flow (40~50cm/sec) was dominant in the boreal winter.
At the (0,156"E) site where is located in the warm water pool, it showed
different features from the sites above mentioned. In the 50m layer, the

westward flow (-20cm/sec) was dominant -before November 1995 and after

June 1996. The eastward flow of about 30cm/sec appeared from December
1985 through January 1996. In the 120m lavyer, zonal current component
showed the seasonal changes ; eastward flow (20cm/sec) was dominant in

the boreal gummer and westward flow (- 30A/~600m/sec) was dominant in the
boreal winter. The Eqatorial Under Current (407J500m/sec) can be seen

through this deploying period in te 200m layer. %
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2. List of Shipboard Instruments

(1) CTD (Conductivity-Temperature-Depth profiler)
SBE9-11 plus system,Sea Bird Electronics,inc.,USA for 6800m depth

(2) Shipboard ADCP (Acoustic Doppler Current Profiler)

a. JLN610,JAPAN Radio Co.Ltd.

(125khz,6m bin width,3 depth layers of 20m,50m and 80m)

b. VM-75, RD Instruments, USA

(75khz, 16m bin length, Nominal range 560m starting 30m depth)

(3) Upper air sounding (Omega sonde)
Digi CORA MW 11 Vaisala, Finland
Omega Sonde Rs-80N

(4) Dissolved Oxygen

TOA Portable Dissolved Oxygen Meter Model DO-2 5A
Metrohn Model 716 DMS Titrino / 10ml of titration vessel
Pt.Electrode / 6.0401.100

SBE13,Sea Bird Electronics,Inc.,USA

(5) Bottom Salinitty
Guildline Autosal model 8400B
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3. Observation Sites K9606 TOCS Cruise
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4.CTD Cast
4.1 CTD Sites

Figure in this page shows CTD Sites.
Pressure,salinity,temperature and dissolved oxygen were
measured in each sites from sea surface to 1000m depth except
stations C01,C29,C33,C36 and C37 (to 3000m).

<Insturuments and software>
CTD Instruments : Sea-Bird Electronics,Inc.,model
SBEOplus CTD underwater unit S/N 09p8010-0319

SBE11plus CTD deck unit S/N 11p8010-0307

Pressure sensor S/N 41223

Temperature sensor S/N 031465

Conductivity sensor S/N 041174

Dissolved Oxygen sensor S/N 130311
Software : Sea-Bird Electronics,Inc., model

SEASOFT Ver.4.207

The seawater-samples for an electrode method , Winkler
method and Autosal were collected by 5 liter Niskin water
samplers in 50,100,150,200,250,300,400,500,600,800, 1000m
depth.
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St. Tim.
CO1  08{Jug-96 07:50
C02  08-Jun-96 16:00
Co3 OQ—Ju%% 00:03
04 09Junt96 0730
CO5  09-Jun‘96 14:40
CO06  09-Jun-96 21:10
co7  10- J'un-96 06:08
CO8  10-Jun-96 10:10
C09  11-Jun-96 03:50
Cl10  11-Jun-96 07:15
Cl1  11-Jun-96 11:20
CI2  11-Jun-96 20:00
CI3  12-Jun-96 02:22
Cl4  12-Jun-96 08:39
C15  13-Jun-96 12:03
C16  13-Jun-96 23:09
C17  14-Jun-96 03:30
CI18  14-Jun-96 07:41
CI19  14-Jun-96 11:32
C20  14-Jun-96 15:28
C21  14-Jun-96 22:26
€22 15-Jun-96 05:04
C23  15-Jup-96 11:45
C24  15-Jun-96 18:33
C25  16-Jun-96 06:43
C26  16-Jun-96 08:34
C27  16-Jun-96 12:31
C28  16-Jun-96 17:06
C29  16-Jun-9621:02
c30  17- Jgn 96 03:22
C31 17- Jun 96 09:28
C32  17-Jun-96 13:06
C33  17-Jun-96 22:31
C34 18- .n.gn -96 05:48
C35  19-Jun-96 04:08
C36  19-Jun-96 23:44
C37  20-Jun-96 08:43
C38  21-Jun-96 20:02
C39  22-Jun 96 03:05
C40 26- Jim 96 07:50
C41  27-Jun-96 07:52
C42  28-Jun-96 02:50
C43  28-Jun-96 09:19
C44  29-Jun-96 01:19
C45  30-Jun-96 07:56
C46' 30-Jun-96 22:27
C47  31-Jun-96 05:29
C48  01-Aug-9601:03

Latitude

06°45.800'N
06°00.000'N
05 00. 287'N

02 59.710N
02°27.031'N
01°30.177'N
00°59.917'N
00°02.400'S
00°30.064'S
00°59.871'S
00°00.036'S
00°00.036'S
00°00.003'N
02°27.146'S
02°01.115'S
01°29.867'S
01°00.306'S
00°30.262'S
00°00.026'N
00°00.135'S
00°00.121'S
00°00.121'S
00°00.087'S
01°39.920'S
01°29.879'S
01°00.128'S
00°30.045'S
00°17.511'S
00°00.925'N
00°30.146'N
01°00.052'N
02°00.326'N
03°00.045'N
04°57.428'N
05°58.514'N
04°29.961'N
00°00.118'S
00°00.004'S
04°58.433'S
04°00.021'S
01°58.644'S
00°59.930'S
00°02.068'N
00°59.841'N
02°03.088'N
02°59.978'N
05°00.816'N

=9 hFvs

Longitude
137°40.000'E
_137°00.000'E

137°00.544°E |
137°00.000'E

136°59.200'E
137°24.236'E
137°14.773'E
137°29.777'E
138°01.000'E
137°59.437'E
137°59.653'E
138°59.708'E
139°59.536'E
140°59.661'E
141°57.539'E
142°00.018'E
141°59.993'E
141°59.720'E
141°59.750'E
141°59.671'E
142°59.713'E
143°59.758'E
144°59.788'E
145°56.592'E
146°59.695'E
146°59.815'E
146°59.447'E
147°15.062'E
147°26.452'E
146°55.231'E
146°59.704'E
146°59.826'E
146°59.531'E
146°59.857'E
147°03.020'E
147°27.423'E
147°30.414'E
148°59.754'E
149°59.987'E
156°00.573'E
156°00.069'E
155°59.852'E
155°59.817'E
156°09.588'E
155°59.980'E
156°01.558'E
156°00.214'E
156“04.692'15

/

ADC? (021’(’6{4 Ii]ﬁgi‘%&{ﬁ"
Lf\f\g{;u
Crbote Uk 3
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4.3 Profiles (Temperature Salinity,D.O.,sigma-theta)
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Pressure (db)

Pressure (db)

along Equator

Temperature (degC)
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4.5 Bottle Salinity

Station 4
Niskin  Pressure Salinity (PSU) Difference
(db) CTD AUTOSAL (CTD-AUTOSAL)
1 1001 34,5416 34,5568 -0.0152
2 800 34,5275
3 600 34,5302 34,5395 -0.0093
4 499 34,5512 34.5600 -0.0088
5 399 34,5814 34,5925 -0.0111
6 349 34,5995 34.6004 -0.0009
7 300 34,5774 34,5680 0.0094
8 250 34,5607 34,5395 0.0212
9 199 34,9318 34,9462 -0.0144
10 150 35.1287 35.1009 0.0278
11 101 35.2098 35.0984 0.1114
12 51 34.6019 34.6051 -0.0032
Station 35
Niskin  Pressure Salinity (PSU) Difference
(db) CTD AUTOSAL (CTD-AUTOSAL)
1 1001 34,5384 34,5537 -0.0153
2 800 34,5259 34.5392 -0.0133
3 601 34.5360 34,5462 -0.0102
4 501 34,5565 34,5665 -0.0100
5 402 34,5830 34,5891 -0.0061
6 350 34,5934 34.5972 -0.0038
7 301 34,5899 34,5926 -0.0027
8 250 34,5827 34,5842 -0.0015
9 201 34,6256 34,5934 0.0322
10 150 34,7096 34,6763 0.0333
11 101 34,6151 34.6390 -0.0239
12 50 34,0595 © 34,0329 0.0266
Station 44
Niskin  Pressure Salinity (PSU) . Difference
(db) CTD AUTOSAL (CTD-AUTOSAL)
1 1016 34.5337  34.5495 -0.0158
2 800 34,5229 34,5381 -0.0152
3 598 34.5438  34.5548 -0.0110
4 499 34.5756 345912 -0.0156
5 399 34,6982  34.7001 -0.0019
6 347 34,7926  34.8061 -0.0135
7 297 34.8868 34.8805 0.0063
8 251 35.1501  35.1177 0.0324
9 203 35.6114 355284 0.0830
10 152 353175 35.2362 0.0813
11 100 353823 353126 0.0697
12 50 35322  35.3272 . -0.0052
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Salinity (PSU) Diff.(CTD-AUTOSAL)
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Station Pressure Salinity (PSU) Difference

# (db) CTD AUTOSAL (CTD-AUTOSAL)
1 miss fire
2 1001 34.5303 34.5457 -0.0154
3 leak — Em—
4 1001 34.5416 34.5568 -0.0152
5 1015 34.5439 34.5602 -0.0163
6 1005 34,5384 34.5525 -0.0141
7 1001 34.5418 34.5570 -0.0152
8 999 34.5371 34.5521 -0.0150
9 1019 34.5373 34.5532 -0.0159
" 10 1003 34,5345 34.5506 -0.0161

11 1000 34.5283 34.5534 -0.0251
12 1003 34.5367 34.5501 -0.0134
13 1029 34.5390 34.5546 -0.0156
14 1008 34.5405 34.5560 -0.0155
15 1000 34.5309 34.5457 -0.0148
16 1009 34.5414  34.5562 -0.0148
17 1008 34,5387 34.6383 -0.0996
18 1002 34.5347 34.5519 -0.0172
19 1022 34.5409 34.5561 -0.0152
20 1001 34.5373 34.5527 -0.0154
21 leak e E—
22 1000 34.5355 34.5514 -0.0159
23 1020 34.5380 34.5540 -0.0160
24 1003 34.5378 34.5529 -0.0151
25 1005 34.5347 34.5504 -0.0157
26 1004 34.5395 34.5553 -0.0158
27 1022 34,5377 34.5535 -0.0158
28 1001 34.5350 34.5501 -0.0151
29 1001 34,5374 34.5516 -0.0142
30 1003 34,5423 34.5551 -0.0128
31 1005 34.5363 34.5517 -0.0154
32 1018 34.5416 34.5558 -0.0142
33 1007 34,5460 34.5623 -0.0163
34 1001 34.5415 34.5455 -0.0040
35 1001 34.5384 34.5537 -0.0153
36 1002 34.5380 34.5495 -0.0115
37 1000 34.5392 34.5523 . -0.0131
38 1007 34.5380 34.5523 -0.0143
39 1001 34.5372 34.5510 -0.0138
40 1000 34.5221 34,5385 -0.0164
41 1000 34.5313 34,5489 -0.0176
42 1000 34,5311 34.5478 . -0.0167
43 1004 34.5325 34,5488 - -0.0163
44 1016 34.5337 34,5495 ¢ -0.0158 -
45 1002 34.5335 34,5515 -0.0180
46 1007 34.5412 34.5570 -0.0158
47 1005 34.5354 34.5515 -0.0161
48 1001 34,5399 34.5537 -0.0138
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4.6 Dissolved Oxygen Measurement
K.Komine and M.Aihara
Sanyou Techno Marine, Inc., Japan

Objectives:
Mesurement of dissolved oxygen using D.O.meter with correction of the Winkler titration.
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 Totrino/ 10ml of titration vessel
Ditector ;Pt Electrode/ 6.0401.100
Software ;Data acquisition/ Metrohm,METRODATA/ 6.6040.100

Methods :

The samples for D.O.meter were collected from S5-liter Niskin water samplers into 100ml
D.O. glassbottles. In each cast several samples for the Winkler titration were collected into
caribrated BOD flasks (ca, 180 ml)(see Green and Carritt 1966). During sampling, 3-bottles
-volume of sample water was overflowed and sampling water temperature was measured.

After the sampling D.O.meter with salinity correction. Before measurement, the D.O.meter
was ajusted to 0-100%(see TOA D.O.meter operation manual).

The samples for the titration method were analyzed within 2 hours, Before the
measurement, the D.O.values were obtained by Metrohm piston buret of IOml with Pt
Erectrode using whole bottle titration in the laboratory controlled temperature (ca,22 " c)

The vaules of the D.O.meter were corrected with calibration factors. The factors were
linear regression line based on the Winkler titration value vs D.O.meter Value.

The standerdizations have been done every day before the sa{mple titration.

We refered to the WHP Oparations and Methods(Culberson,1991).

Reproducibility:
(1) D.O.meter Value
143 pairs of samples were analyzed as replicates taken same BNiskin bottle.
Difference of replicates samples were an average of 0.009 ml/ 1, and standard deviation
(2 sigma) of 0.024 ml/ 1 (0.52% of D.O. maximum in this cruise).
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(2) Winkler Titration Value '
In the same way, 84 pairs of samples were analyzed. Difference was an average of 0.005
ml/ 1, and standared deviation (2 sigma) of 0.009 ml/1(0.19% of D.O. maximum in this cruise).

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

Linear regressmn line was obtained by 343 pairs of D.O.meter-Winkler data, (Fig.4.6.1)
All D.O.meter data were corrected by this formula, and corrected D.O. data were Shown
in Table.4.6.1.

Formula : Y = 0.086 +0.990 x X (n=343)
R =0.999
Y : Winkler Value ( ml/ 1) X: D.O.» meter Value (ml/1)

(2) CTD-D.O. Sensor Value correction

In the same way, linear regression line was obtained by 709 pairs of CTD-D.0.Sensor
-corrected D.O. data. (Fig.4.6.2, Fig.4.6.3) In this cruise CTD-D.O. Sensor’s
tune was wrong, compare CTD upcast,d"own cast. Niskin water samplers usually collected

sea water when CTD was upcast.

Fomula : Y = 0347 + 1.092 x X (n=1709)
R =0.989
Y : Comrected D.O. Value ( ml/ 1) X :CTD-D.O. Sensor Upcast Value (ml/1)

Fomula : Y = 0.072 + 1.065 x X (n = 709 )
R = 0.965

Y : Corrected D.O. Value ( ml/1 ) X :CTD-D.O. Sensd’r Downcast Value ( ml/ 1)

(3) Contour

Contour in Fig.4.6.3 were made from corrected dissolved oxygen data in Table.6.5.1
Equator Line : Stn  9,12,13,14,20,21,22,23 24, 30,38,39
137E Line  : Stn 11,10,9,8,7,6,5,4,3,2,1
142E Line : Stn 15,16,17,18,19,20 f;’
147E Line : Stn 25,26,27,28,30,31,32,33,34,37,35,36
I56E Line  : St 40,41,42,43,44,45,46,47,48
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(4) Vertical plofiles
Vertical plofiles in Fig.4.6.4.were made from corrected D.O. data in Table.4.6.1

(5) Comparison of CTD D.O. Sensor and corrected D.O.data
In Fig.4.6.4, upcasting and downcasting with corrected D.O. data.

Root mean squares for each depth were also calucurated and shown Table.4.6.2.

(6) Comments

D.O. consentrations largely decreased from 4.4 ml/ 1 to 3.4 ml/ I near 100db depth along
the equator,

Below the 200db depth, the D.O. values i in the hemisphere are much lower than that in
the southern hemisphere.

The intrusion of the low D.O. region (< 2.0 ml/ 1) from north to south can be found
between 200db and 500db along the 137 E line.

This tendercy becomes weak in the eastern observation lines. (147 ' E,156' E)

Reference :

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

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

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

Horibe,Y.,Y.Kodama and K. Shigehara(1972) Errors in samphng procedure for the
determination of dissolved oxygen by Winkler method,]. 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 ditermination 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 Dissolved Oxygen meter Oparation Manual,
Tokyo,29
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Fig4.6.1 D.O. meter - Winkler
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Corrected D.O. (ml /1)

Corrected D.O. (ml /1)

[ ——y=0

.34749 + 1.0915x R= 0.9889

T

1 i i " i 1 i i 2 N 1 " i . i ]

1 2 3 4

CTD D.O. (Up) (ml/1)
|Fig4.6.2 (1) CTD D.O.(Up) - Corrected D.O.™

¥y =0.072017 + 1.0648x R= 0.96534

1 2 3 4
CTD D.O. (Down) (ml/1)
Fig4.6.2 2) CTD D.O.(Down) - Corrected D.O.
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Table.4.6.1 (1) Corrected D.O. data

Stn. 1 Stn. 2 Stn. 3 Stn. 4
6-45N 137-40E 6N 137E 5N 137E 4N 137E
Depth(db) D.O.(mi/) Depth(db) D.O.(mi/) Depth(db) D.O.(mln) Depth(db) D.O.(ml/1)

4.47 4.41 nd. n.d.
50 4.73 51 4.62 49 4.61 51 4.56
100 3.61 101 3.97 101 4,08 101 4.11
150 3.49 150 3.13 153 3.58 150 3.38
201 2.40 200 2.27 200 2.59 199 3.35
251 1.82 250 1.74 253 1.53 250 2.73
304 1.57 300 1.55 303 1.38 300 1.60
350 1.64 -, 350 1.73 349 1.35 349 1.40
399 1.66 400 2.08 398 1.62 399 1.55
499 1.81 500 1.92 500 1.90 499 1.94
602 1.97 600 2.24 601 2.24 600 2.24
802 1.86 800 1.96 781 3.89 800 2.54
1002 3.30 1001 2.00 993 2.00 1001 2.14
Stn. 5 St 6 Stn. 7 ~ Stn. 8
3N 137E 2-30N 137-30E 1-30N 137-15E 1IN 137-30E
Depth(db) D.O.(ml/) Depth(db) D.O.(ml/) Depth(db) D.O.(ml/1) Depth(db) D.O.(ml/)
n.d. 4.48 0 4.47 4.48
50 4.60 50 451 . 51 4.47 50 4.47
100 4.00 99 3.93 .99 3.87 101 4.26
155 3.21 150 3.30 153 3.30 152 3.25
201 3.30 201 3.27 201 3.31 200 3.27
252 3.14 251 3.12 251 3.48 249 3.40
303 2.45 301 2.83 301 3.49 300 3.45
350 2.02 349 3.28 350 3.19 349 3.30
400 1.90 400 2.01 400 3.15 400 3.19
503 2.19 500 2.00 502 3.51 500 3.18
603 2.04 601 . 2.46 5 594 2.53 601 2.48
801 2.35 800 2.37 799 2.41 801 2.38
1015 2.17 1005 2.20 1001 2.25 999 2.36
Stn. 9 Stn. 10 Stn. 11 Stn. 12
0 138E 0-30E 138E 1S 138E 0 139E
Depth(db) D. o (ml/) Depth(db) D.O.(mi/) Depth(db) D.O.(mln) Depth(db) D.O.(ml/)
0 .39 0 n.d. 4.42 4.45
49 4 27 50 4.48 50 4.38 50 4.51
103 3.52 102 3.59 101 3.46 101 *3.76
148 3.09 149 3.19 149 3.27 151 © 329
199 3.11 199 3.18 199 3.35 200 3.30
250 3.20 249 3.34 250 3.46 250 3.43
302 3.25 301 3.49 301 354 302 3.44
354 3.19 352 3.43 352 3.45 350 2.92
402 3.16 401 3.22 402 3.30 400 2.90
499 3.34 499 344 502 354 500 3.36
598 3.27 - 600 3.68 602 362 = 600 2.53
798 3.17 802 3.05 800 3.08 ¢ 801 2.93
1019 2.20 1003 2.40 1000 2.56 1003 2.34
Stn. 13 Str. 14 Stn. 15 Stn, 16
0 140E 0 141E 2-30S 142E 2S 142E
Depth(db) D.O.(ml/1) Depth(db) D.O.(mi/1) Depth(db) D.O.(ml/1) Depth(db) D.O.(ml/)
4.45 4.42 4.43 4.39
48 4.45 50 4,42 49 nd. " 50 4.40
101 402 99 3.48 100 409 . 101 3.75
152 3.23 151 3.19 149 333 149 3.04
200 3.32 200 3.32 198 3.37 ( 200 3.07
251 3.39 251 3.39 249 359 250 3.36
301 3.42 300 2.92 300 364 % 302 3.43
351 2.97 349 3.09 350 3.66 351 3.45
400 2.57 400 3.13 400 367 401 2.97
496 3.57 500 3.46 500 3.75 500 3.61
598 2.58 600 2.24 600 372 < 601 3.59
799 2.39 800 2.47 800 3.28 -+ 801 2.81
1029 2.31 1008 2.30 1000 2.66 1009 2.29
n.d.=NO DATA
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Table.4.6.1 (2) Corrected D.O. data

Stn. 17 Stn. 18 Stn. 19 Stn. 20
1-30S 142E 1S 142E 0-30S 142E 0 142E
Depth(db) D.O.(ml/) Depth(db) D.O.(ml/l) Depth(db) D.O.(ml/l) Depth(db) D.O.(ml/1)

4.51 4.47 4.45 4.40
50 4.52 51 4.45 51 4.47 50 4.47
101 3.65 100 3.77 100 3.57 100 3.88
149 3.23 152 3.14 151 3.17 151 3.18
195 2.96 <200 3.32 201 3.32 201 3.31
250 3.39 250 3.34 251 3.41 249 3.39
299 3.42 " 300 3.28 300 3.25 300 2.86
351 3.52 . 350 3.30 350 3.26 350 3.29
400 312 ¢ 401 3.01 400 3.09 401 2.79
500 3.57 500 3.07 500 3.50 499 3.34
600 3.47 601 345 600 2.75 598 3.26
800 2.88 801 2.47 799 2.39 799 2.36
1008 2.63 1002 2.39 1022 2.31 1001 2.33
Stn. 21 Stn. 22 Stn. 23 Stn. 24
0 143E 0 144E 0 145E 0 146E
Depth(db) D O.(ml) - Depth(db) D.Q.(ml/1) Depth(db) D.0.(ml/1) Depth(db) D.O.(ml/1)
4.39 0 n.d. 4,50 0 4.42
50 4,44 50 4.46 50 4.57 50 . 4,27
100 3.99 99 366 100 3.86 100 3.58
151 3.15 150 3.14 - 149 3.23 150 3.12
201 3.30 200 3.24 201 3.33 200 2.94
248 3.33 250 343 250 3.51 250 3.36
299 3.21 300 3.37 300 3.49 301 3.30
349 3.18 350 2.97 350 3.24 350 3.03
400- 2.66 400 3.07 400 3.07 400 2.52
499 2.91 500 2.89 . 500 2.96 500 2.75
600 2.48 600 2.38 600 2.86 601 2.91
799 2.63 800 2.63 - 801 2.42 799 nd.
1008 2.38 1000 2.34 1020 2.39 1003 2.27
Stn. 25 Stn. 26 Stn. 27 Stn. 28
1-40S 147E 1-308 147E 1S 147E 0-30S 147-15E
Depth(db) D.O.(ml/1) Depth(db) D.O.(ml/) Depth(db) D.O.(ml/) Depth(db) D.O. (ml/1)
4,43 4,49 0 450 4.41
50 4.43 50 4.47 50 4.56 50 4.52
100 3.66 100 3.69 100 3.95 100 3.75
149 3.14 149 3.12 150 3.14 150, "321
200 291 199 3.00 201 3.17 200 3.21
251 2.78 250 2.98 251 3.12 251 3.39
299 3.17 301 3.26 300 3.17 299 3.37
348 3.21 351 3.04 351 284 350 3.14
399 2.94 398 2.91 401 291 401 2.56
501 2.95 500 3.00 501 3.09 500 2.85
602 2.92 600 3.00 601 291 ! 599 2.89
800 2.57 800 2.74 800 264 ° 800 2.37
1005 2.38 1004 2.33 1022 2.35 1001 2.27
Stn. 29 Stn. 30 Stn. 31 Stn. 32
0-17S 147-30E 0 147E 0-30N 147E iN 147E
Depth(db) D.O.(ml/) Depth(db) D.O.(ml/1) Depth(db) D.O.(ml/l) Depth(db) D.O.(ml/1)
0 4.43 0 4.49 4.44 0 4.44
49 4.39 50 4.37 50 428 50 4.50
100 3,55 101 4.06 100 3.62 100 3.64
151 3.09 151 3.22 150 320 150 3.18
200 3.21 t202 3.16 201 3.16 202 3.19
250 3.38 249 341 249 3.43 } 250 3.43
300 3.42 299 345 299 3.27 ; 298 3.16
350 3.13 349 2,97 349 301 ! 318 3.14
402 2.53 400 2.56 398 2.45 399 2.50
505 3.00 500 3.43 500 272 s 499 2.55
599 2.89 600 2.64 599 2.84 600 2.35
801 2.52 799 2.55 801 2.27 ", 800 2.34
1001 2.24 1003 2.28 1005 2.25 “t 01018 2.24
n.d.=NO DATA
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Table.4.6.1 (3) Corrected D.O. data

Stn. 33 Stn. 34 Stn. 35 Stn. 36
2N 147E 3N 147E 5N 147E 6N 147-30E
Depth(db) D.O.(ml/1) Depth(db) D.O.(mi/1) Depth(db) D.0O.(mlA) Depth(db) D.O.(ml/)
0 4.38 n.d. 4.50 0 n.d.
49 4.38 48 4.51 50 4,59 51 4.59
101 3.36 99 435 101 3.93 100 3.85
150 3.18 149 3.28 150 3.19 150 3.25
201 3.23 199 3.40 201 2.33 199 2.29
250 3.06 251 2.55 250 1.65 249 2,12
299 2.85 300 2.13 301 1.44 300 1.56
350 278 . 349 243 350 1.58 348 1.47
399 2,57 399 2.74 402 1.63 400 1.55
497 2.73 501 2,61 501 1.83 500 1.67
599 2.27 599 1.83 601 1.92 600 1.70
nd. nd. 802 2.26 800 1.80 799 1.72
1007 2.23 1001 2.07 1001 2.06 1002 1.86
Str. 37 Stn. 38 Stn. 39 Stn. 40
4-30N  147-30E 0 149E 0 150E 58 156E
Depth(db) D.O.(ml/) Depth(db) D.O.(ml/1) Depth(db) D.O.(ml/1) Depth(db) D.O.(ml/1)
4,54 0 4.46 4.43 n.d.
51 4,61 52 4,51 51 4.53 50 4.52
100 4.09 100 408 100 4.00 100 4.02
150 3.22 150 3.31 - 149 3.29 150 3.15
201 2.88 202 3.27 200 3.27 200 2.80
251 1.87 251 3.29 251 3.25 249 2.03
300 1.27 301 3.26 302 3.20 300 2.23
350 1.40 350 2.87 351 3.07 350 2.34
400 1.56 400 2.64 399 2.61 401 2.34
501 1.70 498 3.01 500 3.05 501 2.54
602 1.82 599 2.30 600 221 600 2.44
800 1.92 800 2.60 . 800 2.37 799 2.96
1000 1.99 1007 2.24 1001 2.22 1000 2.58
Stn. 41 Stn. 42 Stn. 43 Stn. 44
4S 156E 28 156E 1S 156E 0 156E
Depth(db) D.O.(my/1) Depth(db) D.O.(mi/) Depth(db) D.O.(ml/1) Depth(db) D.O.(ml/1)
0 4.47 4.28 0 4,53 0 4.49
50 4.59 50 4.60 51 4.59 50 4.58
100 4,00 100 4,09 101 4,04 100 3.92
151 3.18 150 3.61 151 3.19 152 . ¥3.31
202 2.65 200 2.89 200 2,62 ' 203 294
250 2.12 250 3.03 249 3.09 251 3.36
299 1.96 299 2.76 300 2.74 297 3.23
351 2.50 350 2.59 349 264 347 3.05
401 2.45 400 2.63 399 2.66 399 2.58
501 2.51 501 2.61 500 2.69 499 2.57
600 2.57 600 3.04 599 225 i 598 2.37
800 2.47 800 2.98 798 257 *¢ 800 2.24
1000 2.39 1000 2.37 1004 232 1016 2.25
Stn. 45 Stn. 46 Stn. 47 Stn. 48
1N 156E 2N 156E 3N 156E 5N 156E
Depth(db) D.O.(ml/D) Depth(db) D.O.(mlN) Depth(db) D.O.(ml/1) Depth(db) D.O.(m/1)
0 4.44 n.d. 0 n.d. 4.46
49 4.28 49 4.47 49 449 | 51 4.56
101 3.73 98 4.38 99 4.27 100 3.77
151 3.28 151 3.15 149 321 152 3.30
200 3.27 200 3.30 201 280 201 2.75
245 3.17 250 2.74 250 253 | 251 1.44
298 2.95 300 2.83 300 275 | 297 1.24
350 2.75 350 2.38 352 263 349 1.26
400 2.60 401 2.50 399 2.49 400 1.29
500 2.60 505 2.59 499 2.54 E 504 1.30
601 2.05 597 2.53 599 2.38 602 1.41
799 2.35 799 2.13 801 1.92 799 1.74
1002 2.25 1007 2.06 1005 2.10 - 1001 2.05
n.d.=NO DATA
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Table.4.6.2 Comparison of CTD D.0O.Sensor and D.O. data

Niskin Depth rms

- No. (db) CTD (Up) CTD (Down)
1 1000 0.496 0.466
2 800 0.581 0.355
3 600 0.609 0.227
4 500 0.615 0.211
) 400 0.557 0.172
6 350 0.587 0.183
7 300 ; 0.574 0.214
8 250 - 0.538 0.260
9 200 0.509 0.290
10 150 0.508 0.313
11 100 0.664 0.469

12 50 0.767 0.552
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5. Meteorological Measurements

Objectives : To promote our understanding about the air—sea interaction over the "warm water

pool" area.
5.1 Atmospheric Sounding

Method

We observed vertical profiles of pressure, temperature, relative humidity, and wind speed/

direction by using VAISALA DigiCORA MW 11 semi— Automatic Radiosonde System. The system

consists of Main processor (MW11), Local VLF Antenna (CAS11B/CAA21), UHF Telemetry
Antenna (RB21), Microdisk Recorder (MF12), Ground Check Set (GC22), printer (EPSON LX—
1050), Balloon Launcher (ASAP), and Radiosonde (RS80— 15N).

The surface data were measured by using handy humidity and temperature meter
(YOKOGAWA 2451—01), shipboard Aneroid barometer (YANAGI type 8A) and wind speed/
direction meter (OGASAWARA).

We launched the radiosonde with balloon every 6 hours at 00Z, 06Z, 12Z, and 18Z from 9th JUL

96 to 22nd JUL *96 and from 27th JUL ’96 to 2nd AUG ’96. So we obtained 78 sounding data.
Table 5—1 shows Radiosonde Launch Log.

Preliminary Results

Fig.5—1 shows the EMAGRAM and wind profiles with sounding time (YYMMDDTT UTC) and
position,

The easterly wind almost dominated on the west side area of 147E,

On the 147E line, we observed the westerly wind near the surface at the northern side of 2N.

On the 156E line, there was westerly wind from surface to 350 hPa at the southern side of 2S,
and the atmosphere was dry. On the other hand, at the northern s1de of ZS on the 156E line, the

easterly wind existed at the lower layer. :
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Table 5-1 Radio Sonde Launch Log Sites

Surface

No. Time(UTC) Position Press. Temp. RH W.D. W.S. Max Altitude Cloud

YIMIDITT lat. Long. (hP) (DEG-C) (%) (deg) (m/s) (hPa) (m) Amount Type
01 96070900 05 00 N 137 00 E 1009.2 282 81 110 5.0 424 21,635 2 Cu,Sc
02 96070906 04 19 N 137 01 E 1005.8 29.0 76 083 5.6 419 21,688 9 Cu,Se,Ns
03 96070912 03 27 N 137 06 E 1007.5 285 75 075 6.2 54.0 20,137 3 Cu,Sc
04 96070918 02 47 N 137 07 E 1007.0 27.0 84 098 6.7 588 19,638 9 Cu,Ns
05 96071000 02 26 N 137 24 E 1008.6 297 71 095 72 351 22,733 3 Cu,Cs
06 96071006 01 37 N 137 16 E 1005.0 293 74 111 4.1 34.9 22,798 7 Cu,Ac
07 96071012 00 59 N 137 29 E 1008.3 283 77 105 6.1 80.2 17,813 0
08 96071018 00 19 N 137 51 E 1005.3 271 77 013 1.4 48.4 20,786 1 Sc
09 96071100 00 02 S 137 59 E 1008.5 29.0 79 042 5.2 33.5 24,609 9-  CuSc,Chb
10 96071106 00 10 S 138 00 E 1005.9 269 87 144 6.7 49.1 20,702 9 Cu,Sc,Cb
11 96071112 01 00 S 138 00 E 1008.3 269 89 340 5.0 40.5 21,914 0
12 96071118 00 21 S 138 40 E 1006.5 277 85 026 6.3 450 21,250 2 Cu,Cb
13 96071200 00 01 S 139 26 E 1008.8 245 93 100 9.6 593.0 4,511 10 Sc
14 96071206 00 00 S 140 21 E 1006.6 283 73 101 4.7 31.7 23,340 2 Ci,Ac
15 96071212 00 18 S 141 07 E 1009.5 277 80 120 4.4 449 22,143 1 Cs
16 96071218 01 29 S 141 35 E 1007.7 28.5 77 088 5.8 44,7 21,286 1 Cb
17 96071300 02 29 S 141 58 E 1011.2 29.0 76 060 3.0 349 24421 3 Cb,Ac,Cs
18 96071306 02 05 S 141 59 E 1006.7 287 176 104 4.6 40.5 21,877 7 Cb,Cu,Si
19 96071312 02 01 S 141 59 E 1009.8 283 83 080 5.0 76.5 18,123 2 Cb,Cu
20 96071318 02 00 S 141 S8 E 1007.6 283 80 092 54 40.2 21,918 1- Cu
21 96071400 02 01 S 142 00 E 1009.6 294 75 070 5.0 383 24,808 2 Cu,Ac
22 96071406 01 23 S 141 59 E 1006.3 285 79 041 11.0 434 21451 8 Ns,Cb,Cu,Ci
23 96071412 00 34 S 142 00 E 1008.8 272 83 054 6.0 Unknown Unknown 1 Ac,Sc
24 96071418 00 00 S 142 08 E 1006.6 28.1 81 080 5.9 40.7 21,845 3 Cu,Cb
25 96071500 00 00 S 143 00 E 1009.1 302 68 090 6.5 29.5 26,976 2 Cb,Cu,Ac
26 96071506 00 01 S 144 00 E 1006.3 275 86 105 6.0 36.8 22,469 4 Cb,Cu,Ac
27 96071512 00 00 S 144 57 E 1008.5 286 73 097 8.0 452 21,220 0+ St
28 96071518 00 00 S 145 47 E 1007.4 282 75 078 4.9 448 21,250 1 Cu
29 96071600 00 34 S 146 20 E 1006.1 291 71 105 55 293 23,890 1- CuCi
30 96071606 01 26 S 146 54 E 1005.8 287 73 102 5.7 312 23,505 2 Cu,Cb,Ac
31 96071612 01 13 S 147 00 E 1009.3 270 85 Calm 0.0 41.1 21,820 2 As
32 96071618 00 30 S 147 15 E 1007.3 275 91 75 5.0 42,9 21,535 Unknown Unknown
33 96071700 00 18 S 147 25 E 1008.9 29.0 75 109 52 482 23,119 7 Sc,Cb,Ci
34 96071706 00 02 N 146 55 E 1006.1 29.0 72 136 9.1 334 23,099 9 Cu,Sc
35 96071712 00 40 N 147 00 E 1008.3 27.0 83 132 2.5 439 21,418 0
36 96071718 01 26 N 147 00 E 1006.7 284 78 239 5.0 72.5 18,410 9 Unknown
37 96071800 02 00 N 147 00 E 1010.1 274 82 205 3.0 32.6 26,269 10 Cu,Sc
38 96071806 02 54 N 147 00 E 1007.2 254 88 250 7.6 443 21,341 10- Ns,Sc,Cu
39 96071812 03 32 N 147 02 E 1009.6 264 84 261 6.5 33.2 23,136 4 As,Sc
40 96071818 04 28 N 147 01 E 1007.4 272 80 283 4.1 33.7 23,015 4 Cu,Sc
41 96071900 04 S8 N 147 04 E 1009.2 290 74 236 2.0 23.6 25,255 7 Cu,CiAc
42 96071906 04 57 N 147 04 E 1007.4 313 59 244 3.8 Unknown Unknown 8 Sc,Cu,Ac
43 96071912 05 37 N 147 20 E 1009.1 285 76 281 32 81.1 18,000 0 .
44 96071918 05 54 N 147 27 E 1007.4 274 80 265 4.5 49.9 20,620 4 Cu
45 96072000 06 00 N 147 28 E 1009.7 258 84 120 2.0 335 25520 10 Cu,Sc
46 96072006 05 12 N 147 30 E 1007.1 27.6 80 244 7.5 28.6 24,050 10 Cu,Sc
47 96072012 04 29 N 147 33 E 1010.7 276 85 280 50 450 21,226 2 Cs
48 96072018 03 38 N 147 48 E 1008.6 27.1 83 154 9.1 314 23,442 1 Ac
49 96072100 02 50 N 148 03 E 1011.2 29.0 73 209 4.0 31.5 23,474 2 Cu,Cb,Ac,Ci
50 96072106 02 01 N 148 20 E 1007.7 228 170 097 1.0 394 22,053 4 Cu,Cb,Ci
51 96072112 01 13 N 148 35 E 1010.5 28.6 74 100 2.7 35.37722,762 4 Cu,Sc
52 96072118 00 23 N 148 52 E 1008.8 286 74 070 8.4 547 20,071 1 Cu
53 96072200 00 00 S 149 22 E 1010.5 294 68 068 8.4 30.6 26413 2 Cu,Sc
54 96072700 05 00 S 155 59 E 1011.2 283 71 035 20, 305 26,296 7 Ac,Cu
55 96072706 04 28 S 156 01 E 1008.0 280 71 328 20. 445 21,336 1 Cu
56 96072712 03 34 S 155 57 E 1010.2 277 75 Calm 0.0 41.6 21,737 1 Ac,Cs,Cu
57 96072718 02 27 S 155 49 E 1008.6 274 176 247 1.9 49.7 20,614 1 Ac
58 96072800 02 01 S 155 48 E 1010.0 289 69 140 2.7 40.1 21,953 2 Cu
59 96072806 01 43 S 156 01 E 1006.5 29.6 69 230 2.9 354 22,738 7 Cu
60 96072812 00 54 S 156 00 E 1009.8 272 178 183 4.4 514 20,466 2 Cu
61 96072818 00 09 S 156 04 E 1007.5 251 86 293 8.9 41.1 21,781 10 Se,Cu
62 96072900 00 00 S 156 06 E 1010.2 299 70 210 3.0 29.0 24,010 10- Sc,Ac,Cu
63 96072906 00 01 S 156 03 E 1005.9 282 71 190 45.- 351 22,736 8 Cu,Ac,Sc
64 96072912 00 01 S 156 03 E 1009.4 280 78 190 25, 385 22,228 7 Ac
65 96072918 00 01 S 156 02 E 1006.9 282 74 180 4.0, 403 21,923 3 Cu
66 96073000 00 01 N 156 12 E 1009.2 284 74 235 4.0 41.5 24,106 3 Cu
67 96073006 00 32 N 156 05 E 1006.9 29.1 76 247 6.8 ] 22.1 25,659 6 Cu,Ac,Cb,Ci
68 96073012 01 24 N 156 01 E 1010.0 28.5 78 250 76 ( 313 23524 10- CuSc
69 96073018 02 01 N 156 00 E 1008.9 253 90 310 4.0 7 327 23217 10 Ns,St,Sc
70 96073100 02 03 N 156 02 E 1011.1 267 80 180 5.0 31.2 ¢ 26,319 9 Se,Cu
71 96073106 03 00 N 156 00 E 1008.7 27.8 80 205 9.0 1289 15,108 10 Su,Cu
72 96073112 03 50 N 156 02 E 1011.8 273 92 131 80 ' 1361 14,844 10 As,Ns,Cu
73 96073118 04 45 N 156 03 E 1009.5 264 87 052 7.1 357 22,682 10 Ns,Sc,As
74 96080100 04 59 N 156 06 E 1011.6 28.0 79 095 3.5 ' 254 24,835 3 Se,Cu
75 96080106 05 21 N 155 33 E 1009.3 29.5 73 182 2.8 - 259 24,693 7 Cu,Cb,Ac
76 96080112 06 07 N 154 32 E 1012.8 271 85 205 7.5 51.8 20,451 3 Ac,Sc,Cu
77 96080118 06 51 N 153 31 E 1010.0 26.5 86 215 9.8 38.8 22,189 8 Ac,Cb,Cu
78 96080200 7 31 N 152 35 E 1011.3 286 76 205 6.5 21.6 27,998 10 Se,Cu
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5.2 Surface Meteorological Measurements

We observed some surface meteorological parameters (pressure, dry bulb temperature, wet bulb temperature,
dewpoint temperature, sea surface temperature, relative humidity, wind speed/direction, cloud amount and
weather) every 3 hours from Palau to Guam via Kavieng. The parameters were recorded by officer and crew
of R/V KAIYO according to the Ship's Weather Observation Reports.

Fig.5-2 and Table 5-2 show results of the observation.
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Fig 5-2 Surface Meteorological Mesurements
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Table 5-2 Surface Meteorological Mesurements

Time Position W.D. W.S. Weather Press. Air Temp. Wet Temp.  SST DewP.T. RH Cloud
UTC Ship's T. lat, Long. (deg-C) (m/s) (hP) (deg-C)  (deg-C)  (deg-C) (deg-C) (%) Amount
PALAU
95JUL 8 OJUL 8 9 6 45N 137 41 B 130 20 b 1008.6 29.2 25.2 29 23.5 73 3
3 12 6 45N 137 39B 125 40 b 1006.8 34.1 263 29 235 54 3
6 15 6 46 N 137 42 E 130 30 be 1006.0 324 27.6 29 25.9 70 4
9 18 6 47N 137 39E 100 20 be 1005.3 295 257 30 244 74  unknown
12 21 6 37N 137 29E 131 46 be 1008.7 29.2 253 29 23.8 73 3
15 9 0 6 8N 137 8E 135 46 be 1008.3 28.2 25.5 29 24.5 80 3
18 3 S SIN 137 0OE 104 4.1 be 1005.7 28.2 26.0 29 252 84 unknown
21 6 515N 137 OR 97 50 be 1007.8 282 252 29 24.0 78 3
9 0 9 5 ON 137 1E 125 51 be 1009.0 28.8 252 28 24.0 74 3
3 12 "4 42N 137 2E 120 52 be 1007.2 29.4 26.0 29 24.8 77 4
6 15 4 13N 137 OE 60 15.8 q 1005.6 272 25.8 29 25.5 89 9
9 18 3 54N 137 0OE 65 10.0 o 1006.3 27.8 25.4 29 24.5 82 10
12 21 3 24N 137 OE 16 6.2 [ 1007.5 28.8 253 29 24.0 75 10
15 10 0 3 ON 137 OE 40 10.0 q 1008.5 29.0 25.0 29 23.5 2 10
18 3 2 42N 137 12E 98 6.7 o 1007.0  unknown unknown 29 unknown inknowunknown
21 6 2 27TN 137 24E 95 6.0 c 1007.5 28.7 25.6 29 24.6 78 8
10 0 9 2 26N 137 24 E 108 6.0 c 1008.2 29.6 26.2 29 25.0 76 8
3 12 2 2N 137 20E 98 6.2 c 1006.4 29.6 26.0 29 24.8 75 8
6 15 1 30 N 137 1SE 111 4.1 c 1005.0 29.0 26.8 29 264 84 8
9 18 1 11 N 137 24 E 90 45 be 1005.3 294 25.8 29 24.7 76 6
12 21 0 58 N 137 29E 105 6.3 c 1008.3 28.8 24.8 29 233 72 8
15 11 0 037N 137 41 E 57 5.7 c 1008.0 28.6 25.0 29 23.7 5 8
18 3 0 13N 137 54 E 13 14 c 1005.3 21.0 244 29 23.6 80 unknown
21 6 0 1S 138 1R 40 3.0 c 1006.8 219 243 29 23.0 74  unknown
i1 0 9 0 1S 138 OE 42 5.2 c 1008.5 29.4 25.1 29 25.1 7 8
3 12 0 0S 138 1E 50 32  be 1007.6 31.9 26.2 29 242 64 7
6 15 0178 138 0E 144 6.7 o 1005.9 26.5 254 29 252 90 unknown
9 18 0 40S 137 59E 80 3.0 c 1006.5 27.6 255 29 24.8 84 8
12 21 1 0S 137 59E 340 5.0 c 1008.3 27.6 25.6 28 24.9 85 8
15 12 0 039S 138 21E 0 43 b 1007.8 28.0 254 28 24.5 80 2
18 3 0 15S 138 45E 26 6.3 c 1006.5 27.8 25.8 29 253 85 unknown
21 6 0 0S 138 54E calm 0.0 c 1007.5 26.5 24.5 29 23.8 85 8
12 0 9 0 18 139 33E 100 9.6 r 1008.8 252 24.0 29 23.5 90 9
3 12 0 0S 139 59B 190 4.5 c 1007.9 282 25.0 29 23.8 78 8
6 15 0 0S 140 31E 75 4.7 c 1006.5 31.5 25.4 29 233 61 8
9 18 0 0S 141 OE 90 40 be 1007.9 28.6 254 29 24.3 72 7
12 21 0288 141 11E 120 42  be 1009.8 27.8 25.5 29 247 83 7
15 13 0 1 38 141 25E i 60 be 1009.2 28.4 25.5 28 24.4 80 6
18 3 1 38S 141 38E 88 56 be 1007.7 28.2 26.0 28 253 84 unknown
21 6 2 13S 141 52B 155 10.0 r 1009.3 24.8 23.4 28 223 89 10
13 0 9 2 288 141 S6E 110 3.0 be 1010.3 289 26.2 28 25.0 81 6
3 12 2278 141 58E 115 39  be 1008.8 29.0 26.0 28 25.0 79 6
6 15 1 598 141 59E 104 46 be 1006.7 28.7 25.6 29 244 78 8
9 18 2 0SS 142 OE 75 8.0 c 1007.8 284 25.8 28 249 82 unknown
12 21 2 1S 141 S8 E 80 50 be 1009.8 283 26.0 28 252 83 6
15 14 0 2 0S 141 59E 93 50 be 1010.0 28.2 26.0 28 252 84 6
18 3 2 0S 142 2E 95 50 be 1007.7 278 262 28 25.7 88 3
21 6 2 0S 141 58E 65 6.0 bc 1008.8 282 . 254 28 24.3 80 5
14 0 9 2 1S 141 S9R 70 50 be 1009.9 29.4 25.6 28 24.3 74 5
3 12 1 3S 142 OE 52 8.6 c 1008.7 28.0 25.8 28 25.0 84 8
6 15 1158 142 OERE 37 55 be 1006.5 29.5 26.6 29 25.5 80 6
9 18 0578 141 59E 90 45 be 1007.8 286 + 256 29 24.6 78 6
12 21 030S 142 OE 52 50 be 1009.2 282 25.0 ,.~~_29 23.8 77 6
15 150 0 4SS 142 OE 54 6.1 be 1008.7 28.5 252 - 29 24.0 76 5
18 3 0 0 142 16 E 79 52  be 1006.6 28.4 25.8 29 25.0 80 unknown
21 6 0 O 142 47 E 75 55 be 1007.3 288 1 252 28 23.8 75 3
15 0 9 0 0 143 7E 90 65 be 1009.5 300 = 2538 29 243 72 3
3 12 0 0 143 38 E 69 7.6 c 1008.2 277 i 260 29 254 87 8
6 15 0 0S 144 1E 109 43 be 1005.6 29.0 26.2 29 252 80 4
9 18 00 144 32 B 90 70 be 1006.7 294 25.2 29 23.7 72 3
12 21 0 0S 145 OE 97 8.0 be 1008.5 28.6 24.4 29 229 72 3
15 16 0 0 0S 145 25E 90 73 be 1008.9 28.6 24.7 29 232 73 3
18 3 0 0S 145 S6 E 87 55 be 1007.3 284 24.8 29 23.7 75 unknown
21 6 0 14S 146 8E 105 20 be 1008.3 28.5 253 29 24.1 77 unknown
16 0 9 0 42S 146 25 B 105 56 be 1008.9 29.6 25.4 28 24.0 71  unknown
3 12 1 9S8 146 41 E 127 56 be 1007.2 30.6 25.8 29 24.0 68 3
6 3 15 1 35S 146 54 B 91 6.5 be 1005.8 300 ‘7 246 29 26.0 64 3
9 18 130S 147 OB 85 50 bc 1007.2 29.0 ;. 250 29 239 73 unknown
12 21 1 58S 147 0B calm 00 be 1009.3 2716 250 29 24.0 81 3
15 17 0 0468 147 7B 101 76  be 1008.4 28.0 255 29 24.6 82 s
18 3 0 308 147 1S E 56 5.6 c 1007.0 275 z 254 29 24.8 84 unknown
21 6 0 18S 147 26 B 90 5.0 c 1008.4 282 { 254 29 243 80 8
17 0 9 0 178 147 28 B 109 52 c 1008.5 29.8 g 26.2 29 25.0 75 8
3 12 0 0S 146 S9E 154 7.0 c 1007.6 29.4 258 s, 29 24.6 75 8
6 15 0 3N 146 5B 153 40 ¢ 10059  30.5 260 29 24.4 7 9
9 18 027N 146 59 E 25 5.0 o 1007.0 282 ., 254 29 24.5 80 10
12 21 049N 147 OERE 132 2.5 c 1008.3 28.6 25.6 29 24.5 79 9
15 18 0 1 10N 147 OE 206 36 be 1007.8 284 252 29 239 77 7
18 3 1 33N 147 OE 233 3.5 o 1006.8 284 252 29 23.7 77 unknown
21 6 2 ON 147 OERE 350 35 o 1008.0 28.3 - 252 29 23.6 77 10
18 0 9 2 ON 147 OER 190 8.0 q 1009.8 26.9 25.0 29 243 86 10
3 12 225N 147 0OE 175 8.9 r 1008.3 25.5 25.0 29 24.8 96 10
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6 15 3 ON 147 OB 250 7.6 o 1007.2 27.0 24.8 29 243 83 10
9 18 3 1IN 147 2E 315 11.0 o 1008.3 27.0 25.0 28 243 84 10
12 21 3 40N 147 1E 261 7.5 o 1009.8 26.4 244 29 23.7 85 10
15 19 0 4 9N 147 1B 268 78  be 1008.7 26.8 24.6 29 23.8 83 7
18 3 436N 147 1B 2719 28  be 1007.4 272 248 29 24,0 82 unknown
21 6 4 58N 147 2E 250 1.0 be 1008.7 29.0 25.4 29 242 74 4
19 0 9 4 5TN 147 2B 235 1.0 be 1009.2 303 254 29 23.6 67 5
3 12 4 57N 147 3B 270 20 be 1007.8 31.0 254 29 23.4 64 5
6 15 5 ON 147 2B 244 3.8  be 1007.4 30.7 254 29 23.6 65 5
9 18 521N 147 12E 280 30  be 1007.8 28.6 252 29 23.8 75 6
12 21 5 43N 147 22E 285 3.0 be 1009.3 28.6 25.0 29 23.7 75 4
15 20 0 5 54N 147 27EB 270 25  be 1008.8 28.0 24.5 29 232 75 5
18 3 5 55N 147 27E 210 6.2 o 1007.5 262 25.2 29 24.8 92 unknown
21 6 5 55N 147 26E 30 4.0 r 1009.3 25.0 24.0 29 22.6 92 10
20 0 9 .5 58N 147 27E 0 2.0 r 1009.8 25.8 244 29 23.9 89 10
3 12 5 41N 147 28E 233 6.7 o 1007.7 27.6 25.0 29 24.1 81 10
6 15 S 4N 147 30B 244 57 o 1007.1 283 254 29 24.3 79 10
9 18 4 30N 147 31 B 285 5.0 c 1008.9 215 25.4 29 24.7 84 8
12 21 4 25N 147 34 E 287 40 be 1010.7 28.0 25.2 29 242 80 6
Time Corr. 15 21 0 3 59N 147 42B 256 46 be 1009.6 28.0 24.8 29 23.6 77 5
18 4 3 34N 147 49E 236 4.8 be 1008.5 27.1 25.0 29 24.8 84 unknown
21 7 3 9N 147 57TE 250 45 be 1009.7 28.6 25.0 28 239 - 74 5
21 © 10 243N 147 6E 195 36 be 1011.0 28.6 252 29 24.6 76 4
3 13 2 18N 148 14 E 148 26 be 1009.2 30.0 254 29 23.8 69 4
6 16 1 54 N 148 22E 97 1.0 be 1007.7 29.1 249 29 23.4 7 4
9 19 1 31N 148 30E 20 3.0 c 1009.5 282 252 29 24.0 79 unknown
12 22 1 6N 148 37E 69 57  be 1010.8 28.5 249 29 24.4 75 4
15 22 1 0 41 N 148 45E 7 6.7 be 1009.3 28.8 24.6 29 23.0 71 unknown
18 4 0 16N 148 S4 E 70 84 be 1008.8 28.8 24.4 29 22.1 70 unknown
21 7 0 0S 149 ORE 70 70 be 1010.0 28.2 26.2 28 25.5 85 4
22 0 10 0 0 149 30E 83 72 be 1010.3 29.2 25.6 29 244 75 3
3 13 0 0 150 0OE 74 78  be 1008.7 30.8 25.6 29 23.7 66 3
6 16 021S 150 SE 104 62 be 1008.0 29.0 25.0 29 235 72 4
9 19 058 150 12E 110 45 be 1009.3 28.5 24.8 29 23.7 74 s
12 22 1208 150 19E 137 4.1 be 1011.0 28.6 24.8 28 234 74 4
15 23 1 1 508 150 27E 162 5.1 b 1009.8 27.6 24.6 29 23.5 78 0
18 4 2178 150 34E 158 4.1 be 1009.2 26.8 24.0 29 229 80 unknown
KAVIENG
25 3 13 2 408 151 9E 92 44  be 1008.0 304 26.0 29 244 71 unknown
6 16 2 558 151 40E 95 40 be 1007.7 30.6 26.0 29 24.4 70 unknown
9 19 311§ 152 12E 110 6.0 b 1008.9 28.8 25.7 29 24.6 79 1
12 22 3 40S 153 OE 104 5.5 b 1010.3 272 25.2 29 244 85 1
15 26 1 345S 153 10E 85 47  be 1009.6 275 24.6 29 23.4 80 3
18 4 3 50S 153 44E 64 1.7 be 1009.2 27.0 25.2 29 24.4 86 unknown
21 7 3548 154 20E 55 30  be 1010.2 28.1 25.0 29 23.9 78 3
26 0 10 3 58S 154 53E 24 3.0 be 1011.8 25.8 23.6 28 22.8 84 7
3 13 4 238 155 21 E 168 2.8 o 10105 258 24.7 28 24.3 91 10
6 16 4 488 155 47E 198 4.6 o 1009.3 28.8 26.2 29 253 81 10
9 19 4 588 156 0OE 220 2.0 o 1011.0 24.0 23.8 28 23.7 97 10
12 22 4 578 155 S9E 150 25 c 1011.8 24.8 23.6 28 232 91 9
15 27 1 4 568 155 STE 250 1.8 T 1011.0 24.8 24.0 28 24,1 94 10
18 4 4 578 155 S6E 70 2.1 c 1009.8 24,7 24.2 29 24.0 96 unknown
21 7 5 0S8 156 OE 50 1.0 be 10104 258 246 28 24.0 91 5
27 0 10 5 0S8 155 59E 40 3.0 b 1010.8 282 246 28 23.3 74 2
3 13 4 488 156 OB 326 13 be 1009.3 29.3 24.6 28 22.9 68 3
6 16 4 18N 156 OB 317 1.5  be 1007.7 29.2 25.0 28 23.5 71 3
9 19 3578 15 OE 160 1.0 be 1009.2 282 , 240 29 224 71 unknown
12 22 3 23S 155 S6E  calm 0.0 b 1010.3 27.8 . 242 .29 22.8 74 2
15 28 1 2 508 155 51 E 320 2.3 be 1009.3 278 242 7 729 229 74 unknown
18 4 2 18N 155 48 B 247 1.9 be 1008.6 276 24.2 29 22.9 76 unknown
21 7 2 0S 155 46EB 270 50  be 1010.3 274 1 239 29 22,6 75 5
28 0 10 2 0S 155 S8E 140 2.7 be 1010.0 323 | 266 29 24.6 64 3
3 13 1 59N 156 OE 170 33 be 1007.2 323 . 281 29 26.9 73 4
6 16 1 33N 15 0E 230 29  be 1006.3 30.0 254 29 23.8 69 4
9 19 1 ON 156 OE 250 40  be 1008.3 28.2 25.0 29 239 77 3
12 22 046N 156 1E 189 32 be 1010.0 28.5 25.0 29 23.7 75 3
15 29 1 024N 156 3E 210 34  be 1008.3 284 25.0 29 237 76 3
18 4 0 3N 15 4B 293 8.9 q 1007.7 25.0 23.8 29 233 91 10
21 7 0 IN 15 SE 270 4.0 c 1008.9 27.2 24.6 29 237 81 8
29 0 10 0 1IN 15 SE 190 4.0 c 1009.5 29.0 254 29 23.8 74 8
3 13 0 0 156 4B 180 5.1 c 1007.5 29.0 254 29 23.8 74 8
6 16 0 IN 15 4E 180 5.1 be 1006.9 290 .-252 29 23.7 73 6
9 Y19 0 0S 15 3E 210 4.0 c 1008.1 292 | 252 29 23.5 73  unknown
12 22 0 18 15 2B 190 2.5 be 1009.7 282 '' 246 29 233 74 6
15 30 1 0 18 156 2E 180 3.1 c 1008.2 286 ' 254 29 243 76 10
18 4 0 1S 15 1E 180 40  be 1006.9 28.0 v 24.6 29 232 76 3
21 7 0 IN 15 4E 200 3.0 be 1008.7 28.0 ? 24.2 28 22.7 73 3
30 0 10 0 IN 15 10E 220 50  be 1009.2 28.6 [ 244 28 229 7 4
3 13 0 11N 15 8E 240 4.0 be 1008.2 30.0 1254 .28 23.9 63 4
6 16 0 41N 156 3B 247 6.9 be 1007.1 29.2 26.0 f-29 24.9 78 4
9 19 1 4N 156 0E 240 8.0 o 1008.8 28.5 255 29 244 80 10
12 22 1 3N 15 O0OE 264 5.9 o 1010.2 29.0 1253 29 23.8 74 10
15 31 1 2 2N 156 2E 265 9.3 o 1008.4 272 25.7 29 252 87 10
18 4 2 1N 155 0E 310 75 r 1008.9 24.5 23.8 29 23.5 86 10
21 7 2 1IN 156 2E 180 6.0 o 1010.3 25.5 .23.8 29 23.1 80 10
31 0 10 21N 15 2E 221 6.0 c 10115 27.0 24.0 29 22.9 78 9
3 13 2 339N 156 1E 218 8.2 o

1009.9 274 24.5 29 234 79 10
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7.0 o 1010.6 28.2
9.0 r 1011.9 27.8
58 o 1010.7 257
5.9 [ 1009.5 263
5.0 c 1010.9 26.8
35  be 1011.9 28.0
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6. JAMSTEC ADCP MOORING

To get the knowledge of physical process in the western equatorial
pacific.In this cruise (K96-06) , we recovered four ADCP mooringat (O °
'N,138" E), (2.5° §,142° E), (2" S,142° E) and (0" N,156° E), and deployed
four ADCP mooring at the same place.

Instrument:
ADCP

Distanceto first bin:17.5m

Pings per ensemble:16

Time per ping:2.00s

Bin length:8.00m

Sampling Interval:3600s
- Serial Number:1225 (Mooring N0.950708-00N138E)
- Serial Number:1155 (Mooring No.950710-2.5S142E)
- Serial Number:1154 (Mooring No.950711-02S142E)
- Serial Number:1224 (Mooring No.950719-00N156E)
- Serial Number:1221 (Mooring No.960711-00N138E)
- Serial Number:1152 (Mooring No.960713-2.5S142E)
- Serial Number:1153 (Mooring No.960713-02S142E)
- Serial Number:1151 (Mooring No0.960729-00N156E)

CTD

SBE-16

Sampling Interval:1800s

- Serial Number:1280 (Mooring No.950708-00N138E)
- Serial Number:1287 (Mooring No.950710-2.5S142E)
- Serial Number:1288 (Mooring No.950711-02S142E)
- Serial Number:1278 (Mooring No.950719-00N156E)
- Serial Number:1279 (Mooring No.960711-00N138E)
- Serial Number:1284 (Mooring N0.960713-2.5S142E)
- Serial Number:1285 (Mooring No.960713-02S142E)
- Serial Number:1286 (Mooring No.960729-00N156E)

CTDis mounted ADCP buoy with the ﬂgme.

k
!
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Deployment:

Four ADCP mooring were deployed at (0° N,138" E), (2.5
S,142° E), (2" S,142° E) and (0" N,156° E). The moorings were
planed to make the ADCP buoy placed at about 270m. When
we deployed, we adjusted length of the nylon rope at (2.5°
S,142° E),and (2° S,142° E) . Because the bottom depth of
poirits were shallower than that of our plan. After we released
the anchor, we monitored depth of the acoustic releaser (Fig.6-
1,2). The descent rate was about 2.4m/sec. After the mooring
lated, we calibrated each position of the mooring.

Results of calibration

» Mooring No0.960711-00N138E

Lat: 0" 01.236N Long:138° 01.795E
» Mooring N0.960713-2.5S142FE

Lat: 2.5° 28.114S Long:141° 57.242E
- Mooring N0.960713-2S142E

Lat: 1" 59.9085S Long:141° 59.704E
» Mooring No0.960729-00N156E

Lat: 0" 00.027N  Long:156" 05.414F

Recovery

We recovered four ADCP moorings which were deployed on
Jul.1995 (K95-05).

After the recovery, we uploaded ADCP and-CTD data into a
computer, then raw data were converted into ASCII code.
Results are shown in the figures on following pages. Fig.6-3~6
shows CTD depth data every half year. Fig.6-7~ 61 shows the
velocity data ( eastward and northward component ) at 50,
120 and 200m depth every three months.

Y

T — -
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DEPLOYMENT & RECOVERY
MOORING No.Q5 6708~ pp /38
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DEPTH 28/ Om _
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No.of DAYS " 370 ’ ‘
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SIN (G2 | SN £6.3 "
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POS. of MOORING 5 ° /5 ¢y of /32" o/.507 E LANDING >3:33
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Loced. Thue = GTuly 95 06:35 slat S —
. A0 0 73
CLLU‘Y‘M IS/\Z\CT 25C S :a§;2 /77 W
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2} 300 362 R
12600y 3275%
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PATE  ,p Guly 1995 i, SHIP KA1 yo  CRUSENo. g . 28
WEATHER CONDITIONS , ¢ 724 DIR.of WIND , 5, ¢ VEL. of WIND S, 0wl
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3075 oy S z-q L3 32517
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TIME RECORD
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I 200 w21 143 ~ 2] 1 50 22:/7 e 22: 7]
VEVLER Io(om 2] 352 ~ 22107 225/ 2223
v lolowf22:59 ~ 22: 28] 23297 ~ 23303
v (0[O wl2: A ~ 22 47 22:00 ~ 23:22 T
SlASS BALL (O § 22:82 2¥:23
AR, I 22:52 £42 23: 23
2 l 27253 663 23124 zf;ﬂ;f%?m
LY Lo Q4-w, 22:53~2:54 .
SINKER 22: 59 ;

LT Cwam @P*r)m 5{ Woié\f 30 w
SIS 290 AT go g

775 E; 73FR At
& & );? EFE3R.

PENTHOS GUASS T 4 37 1T ) ¢
‘f"f’(z?:oq)

FM} ¢ sa}. B

6-64



§9-9

{}:{)$O¢(]:[>Do¢cmDor———~—ﬂobwmxm¢@$DO¢@i:I:E

ADCP
S/N 1225

CTD SBE16
S/N 1280

SHACKLE 18mm

RING 19mm ~
SHACKLE 18mm
SWIVEL BS103

SHACKLE 16mm

CHAIN
13mm x 3.0m

SHACKLE 16mm
RING 19mm

WIRE
1imm x 50m

RING 19mm
SHACKLE 18mm
SWIVEL BS103

SHACKLE 18mm
RING 19mm

SHACKLE 26mm -

ABS BUOY
.CT608B

NYLON 3.3m

SHACKLE 26mm
RING 19mm
SHACKLE 26mm

ABS BUOY
CTe608B

NYLON 3.3m

o
0
at
if
0
A
T
0
i
&
0
A
?

O———o0DPO¢o—

SHACKLE 26mm
RING 19mm
SHACKLE 18mm
RING 19mm -

WIRE
11mm x 200m

RING 19mm
SHACKLE 18mm
RING 19mm

- WIRE

11mm x 200m

RING 19mm
SHACKLE 18mm
SWIVEL BS103
SHACKLE 18mm
RING 19mm
SHACKLE 16mm

KEVLER
12mmx 1010m

A "\
§

SHACKLE 16mm
RING [9mm
SHACKLE 16mm

KEVLER
12mm x 1010m

Podaobd 6————0 p odaDd

BB BB
EIEEIESIEIIE

@

PE__B=Podambod:

ACKLE 16mm
SWIVEL BS103

SHACKLE 18mm
RING 19mm
SHACKLE 16mm

KEVLER

12mmx 1010m

SHACKLE 16mm
SHACKLE 18mm
SWIVEL BS103
SHACKLE 18mm
RING 19mm
SHACKLE 16mm
BENTHOS
GLASS BALL
2040-17V x 10ps.

CHAIN
13mm x 8m

SHACKLE 16mm
RING 19mm

SHACKLE 18mm
SWIVEL BS103

SHACKLE 18mm

RING 19mm

SHACKLE 16mm

BENTHOS
AR.

S/N 692
SHACKLE 16mm

PE__D=¢

PO essemee DO O—————0DO¢

N

CHAIN
16mm x 5m

SHACKLE 16mm
BENTHOS

AR.
S/N 663

SHACKLE 16mm

CHAIN
16mm x 2.0m

SHACKLE 18mm
RING 19mm
SHACKLE 18mm

NYLON
16mm x 94m

SHACKLE 18mm
RING 19mm
SHACKLE 20mm

CHAIN
16mmx Sm

SHACKLE 20mm
RING 19mm
SHACKLE 18mm
CHAIN
16mmx2.5mx2

O

RAIL ANCHOR

o

138° E
3910m

— SHACKLE 18mm x 2



DEPLOYMENT & RECOVERY
MOORING No. 960711 - 00138E

PROJECT . T o ¢ & TIME
AREA RECORDER (D) | M Tuyzisar
POSITION ~ 9° |3R°E (R)
DEPTH 3 9,0
PERIOD (1 Tdy 1996 ~ . NAVIGATION SYSTEM :
No.of DAYS ,
LENGTH : m  DEPTH of BUOY : m  BUOYANCY : ke

ACOUSTIC RELEASER
TYPE BENTHOS (upper, |TYPE BENTHOS ¢ bittm)
SN 7 19 S/N 63|
RECEIVE F. (3.5 kHz | RECEIVEF. /2.0 kHz'
TRANSMIT F. ) kHz |TRANSMIT F. e kHz
ENABLE C. = ENABLE C. %
RELEASE C. D RELEASE C. B
BATTERY 2 Yeake BATTERY 2 Yeara
TEST on DECK p K TEST on DECK o f

DEPLOYMENT

DATE 11 July 1996 OHIP KAIYo CRUSENo. 54,4

- : QU
WEATHER ([, d CONDITIONS 02m 7dmé DIR.of WIND gy,  VEL.of WIND (o A
DEPTH 9do4m DEPTH of AR. 3727 ™  DESCEND.RATE 2.2 mfs BUOY oo (¢

POS. of STRT (° e 37 9%z HOR.RANGE m
POS. of DEP.  j ° 5/ ¥oc 138" oy ¥ _SINKER ) :4| DISAPPEAR, o/ Lo
POS. of MOORING - °./ 1346 128 of 29¢E LANDING > : ¢
NOTE TIME S/R DEPTH
TBVER S|,/
gﬁzéml: AR tr EFEH TR 2 B " Er R B iGF e ls : ’;1/— éii’?j
oq;‘ﬁi: WE A S %LUW"SZT\E'IEW” BZ‘./:,Q,7 /5}75[
ML REG BT Gk 7k B e 0 BR Fin 2 e | ML C vl 2/o8. 8
FJOCr a0 eBR I3 2H) Ky B R E P o 08 2 & oJ-00 | * 29779
R E, | 0207 1677/
RECOVERY . 4
DATE : SHIP CRUSE 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

!
y

O w v w
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e’

TIME RECORD

MORING N0, P600// = pp /28 E

VA
—

tee ottt

(!(((((l((l.((l((!!((((((((\tl((((!(!!?
DEPLOYMENT RECOVERY (Date: )
START 00:/3 START
FINISE : o/ + ¢/ FINISH :
ITEM /N etc. TIME MEMO TIME MEMO
ADCP: /22 ADCP <1
ADCP £ ¢ TD CTD - /279 00 |6 cTOR){d 1.
LwIRE gbn« 001§~ 00:18
: CT603B
ABS BULOY 2B 0020
9 " o0 T D
" n DO v D
Vimm X
W1l RE 200 m| op:20 ~ 90:28
“ . 00328 ~ gp*32
' /2 mm X HKE
KE VL ER CE5Imused) m:32~00:5 ] |93
are
“ ” 70:5 1~ gl:03 | M%A
Lmm X % 9504
KEVLER Sbm ) al:09 ~01)0
Pamm ¥ . '%@yon
H EVLER Y P ) g 212~ 01 1] 147-D
GLASS BALL |0 ps. pli21 NEW
AR 7/ 9 V)20
- g 6>/ 0):23 [

' semm X —
_NYtoN 178 0]:28~ pl:32 ~ =
RAICALICHOR | 1. Etm ol 4) -

!
U P-alBE 7. BDRIRINETRE. i
TURE 6 L ko EFR AL
T40Y 73 > nGy, |
‘;\f'i‘fﬁ H R[\HA!CI'
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OOPE 0P BEOOP DOTEPPO bt o oot

138

ADCP
S/N 1221

CTD SBE16
S/N 1279

SHACKLE 26mm
RING 19mm

SHACKLE 18mm
SWIVEL BS103.
SHACKLE 16mm

CHAIN

13mm x 3.0m
SHACKLE 16mm
RING 19mm

WIRE .
11mm x 50m

RING 19mm
SHACKLE 18mm
SWIVEL BS103

SHACKLE 18mm

RING 19mm
SHACKLE 26mm

ABS BUOY

CT608B
NYLON 2.2m-

SHACKLE 26mm

SHACKLE 26mm
ABS BUOY

CTGO8B
NYLON 2.2m
SHACKLE 26mm
SHACKLE 26mm

ABS BUOY

CT608B
NYLON 2.2m

0 POdoohor——iobor—aobod

ODPod 00—

SHACKLE 26mm

RING 19mm
SHACKLE 18mm
RING l9mm'i.

WIRE X
1lmm x 200m

RING 19mm
SHACKLE 18mm
RING 19mm

WIRE
11mm x 200m
RING 19mm
SHACKLE 18mm
SWIVEL BS103
SHACKLE 18mm
RING 19mm
SHACKLE 16mm

KEVLER (USED)
12mm x 984m

~

SHACKLE 16mm

R‘I'I\\JG 19mm
SHACKLE 16mm

KEVLER (USED)
12mm x 984m

bodar)dod 6——oPodto—m—obodand

&

29998
Bl

octxs

bodampod

$" CKLE 16mm
SWIVEL BS103

SHACKLE 18mm
RING 19mm
SHACKLE 16mm

KEVLER (NEW)
12mm x 505m

SHACKLE 16mm
RING 19mm
SHACKLE 16mm

KEVLER (USED)
12mm x 484m

SHACKLE 16mm
RING 19mm
SHACKLE 18mm

SWIVEL BS103

SHACKLE 18mm

RING 19mm
SHACKLE 16mm

BENTHOS
GLASS BALL

2040-17V x 10ps.

CHAIN
13mm x 8m

SHACKLE 16mm
RING 19mm

SHACKLE 18mm
SWIVEL BS103
SHACKLE 18mm

RING 19mm
SHACKLE 16mm

PO essosmmsme DG O0——0 PO e DE[ I DD GG~ [Dn

/ \ CHAIN

BENTHOS

AR.
S/N719 EC=E
14.0kH Rrc=p

SHACKLE 16mm
SHACKLE 16mm

CHAIN
16mm x 5m

SHACKLE 16mm
SHACKLE 16mm

BENTHOS

AR.

S/N 631E.C.=C
13.5kH R.C=B
SHACKLE 16mm

CHAIN
16mm x 2.0m

SHACKLE 18mm
RING 19mm

SHACKLE 18mm
NYLON

16mm x 175m

SHACKLE 18mm
RING 19mm
SHACKLE 18mm

CHAIN

16mm x 5m .

SHACKLE 18mm
RING 19mm
SHACKLE 18mm

__16mmx 2.5mx 2

LM

SHACKLE 18mm x 2

RAIL ANCHOR

0" 138°
3910m

E




DEPLOYMENT & RECOVERY
MOORING NO.C{\§O[7( D- 2\5/8 KOT=.

WEATHER )

CONDITIONSy3,, .05 DIR.-0fWIND 5 Qp®  VEL of WIND b wm /s

PROJECT TOCS TIME
AREA RECORDER (D) Yorop e
POSITION 2’ ~3DS  42E ® | Eoirenl:
DEPTH AL e '
PERIOD [0 July A48 ~ 19 ., 9L NAVIGATION SYSTEM : WES sl
No.of DAYS ' '
LENGTH : " m  DEPTH of BUOY : m  BUOYANCY : ke
ACOUSTIC RELEASER
TYPE BeEpTros, TYPE BEuTiios
S/N LAl S/N £ bA
RECEIVE F. 2.0 kHz | RECEIVE F, 2.0 kiz'
TRANSMIT F.| 4T kHz |TRANSMIT F. 140 kHz
ENABLE C. G, 4 ENABLE C. D
RELEASE C. E RELEASE C. C
BATTERY 2 oncs BATTERY 2 yeaye
TEST on DECK ol TEST on DECK ok
DEPLOYMENT
DATE 10 3oy 1955 yTe SHIP. kAo CRUSENo. atnd
WEATHER [, | CONDITIONS 5¢7. " s'¢ DIR. of WIND |50 VEL. of WIND | am
DEPTH J¢3& m DEPTHOfAR. 3545 m  DESCEND RATE 2.]m/s  BUOY
POS- of STRT 02" 28 40/ ' /%) 57m00E =\: 10 HOR.RANGE m
POS. of DEP. )’ >, L6785 1) 483598 332 woSINKER 27:0Y DISAPPEAR. 5~ : 2|
POS. of MOORING  p3” 2¢ 4235 Ju, ¢p 2572 LANDING ; > 30
NOTE  Siah Locel 06010 11 Tul, 7% TIME | S/R DEPTII
[ 3 o }\)/{m\_ Dpf,o SZZ/LQ-/? - ///7
- N /A 12/ 2
Bl 1734 (386
Ll 2¢)2 ¢
24 §6 2538
L 3000 R | Ee
RECOVERY : 30:3) Y220 b’/ SSBL
DATE |9 .. ly (996 SHIP L AIND  CRUSENo. KQ40 4

|START of RELEASE - 5 : 3 FINISH of RELEASE 22 3)
POS. of DISCOVERY ;) ° .o BES 1Y) TS 8 )E ASCENDING RATE m/s
DIRECTION 298 DISTANCE ~ 8Zd '™ (Aude )
NOTE TIME | S/R DERFH:
B% U./!OV‘ pﬂ()*‘? S }
w52 F. ‘ ’ S },'/ /
shm vz iEred B s
AN B H AT L - &
£
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TIME RECORD

MOORING ND. :A567(0- 2542 E

amyeYred

DEPLOYHENT RECDVERY (Date: 960712 )
START : 21 :CA START : 23207
FviSH: D2 109 FIVISH: 50 1 28 (460M13) e
LTEMS S/Me%a_ TIME MEMO TIME ' WME Mp
ADCP ST 2(:1\] ety 2313
WA R‘E 5D m ~ 213 23: 17~ 23:19
ABS Bl 3 2113 23: 20
y 2 21 14 23 20
WIRE  |ooowlzl: 14 ~ 2113 2306 ~o3:29 VigrdF
. 200v§2[:20 ~2 1 22 2330 ~ 23:34
1000 2] 2} ~2]:33 2% 336~ 2304
[cComi2] 135~ 2| 4f 2 *96 ~ 00: |4
y Eoow 2[:4€ ~2|: 54 06+ |7~ o0:2Y
Glass Ball | 1ozl 54 0o : 26
A. R. 694 | 222100 }j%: 0012 6
64 1 2r:22:00 | K0 2 6
DY Llon V34022100 ~22: 02 B
AN CHOR 22:09 -
Rpd, of Witer - 5;4.%?,“ o By Tt 5 naETEL
22:3;’1’;)%9
RIDYEN .
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daoDod:

1.-9

“COOCOPpode O)O(Ophod e Dop—— g op

ADCP
S/N 1155

CTD SBE16
S/N 1287

SHACKLE 18mm

RING 19mm
SHACKLE 18mm
SWIVEL BS103

SHACKLE 16mm

CHAIN

13mm x 3.0m
SHACKLE 16mm
RING 19mm

WIRE
IImm x 50m

RING 19mm
SHACKLE 18mm
SWIVEL BS103
SHACKLE 18mm
RING 19mm

SHACKLE 26mm_

B e

"ABSBUOY

CT608B
NYLON 3.3m

SHACKLE 26mm
RING 19mm
SHACKLE 26mm

ABS BUOY
CT608B

ODOCIOZDDODOb—“qu Op————aobhod

oO—ohOodo—

SHACKLE 26mm
RING 19mm
SHACKLE 18mm
RING 19mm

WIRE
1imm x 200m

RING 19mm
SHACKLE 18mm
RING 19mm

WIRE
1imm x 200m

RING 19mm
SHACKLE 18mm
RING 19mm
SHACKLE 18mm
SWIVEL BS103
SHACKLE 18mm
RING 19mm
SHACKLE 16mm

KEVLER
2mmx 1010m

\"\
A

SHACKLE 16mm
RING 19mm
SHACKLE 16mm

KEVLER
12mm x 1010m

@ Podaopod———o0 DO Dang

&

BOE®
EIE)

[ ==

PEBebPodadbod

SHACKLE 16mm

SWIVEL BS103

SHACKLE 18mm
RING 19mm
SHACKLE 16mm

KEVLER
12mmx 505m

SHACKLE 16mm
RING 19mm
SHACKLE 18mm
SWIVEL BS103
SHACKLE 18mm
RING 19mm
SHACKLE 16mm

BENTHOS
GLASS BALL
2040-17V x 10ps.

CHAIN
13mmx 8m

SHACKLE 16mm
RING 19mm
SHACKLE 18mm
SWIVEL BS103
SHACKLE 18mm
RING 19mm

SHACKLE 16mm

BENTHOS
AR.

S/N 694
SHACKLE 16mm

CHAIN
16mm x Sm

SHACKLE 16mm

BENTHOS
AR.

S/N 664
SHACKLE 16mm

CHAIN
16mm x 2.0m

SHACKLE 18mm
RING 19mm
SHACKLE 18mm

NYLON
16mm x 134m

SHACKLE 18mm
RING 19mm
SHACKLE 20mm

CHAIN
16mm x 5m

POGO—————0 PO oo p @ Pxt

SHACKLE 20mm
RING 19mm
SHACKLE 18mm

bod

: CHAIN
16mmx2.5mx2

—0 O 1 SHACKLE 20mm x 2

RAIL ANCHOR

25 S,142° E
3436m




DEPLOYMENT & RECOVERY
MOORING No. @4 0713 - 2.5S 142E

PROJECT To ¢S TIME
AREA RECORDER (D) M. FUJTISAK]
POSITION — 9°. 35 & [49° E (R)
DEPTH 3436
PERIOD 13 TJuly, 199~ NAVIGATION SYSTEM :
No.of DAYS L
LENGTH : 'm  DEPTH of BUOY : m  BUOYANCY : kg
ACOUSTIC RELEASER
TYPE BENTHGS AR ypder | TYPE BENTHDS AR wotipom
S/N . D2 S/N 623
RECEIVE F. 13.0 "kHz | RECEIVEF. 12 0 kHz'
TRANSMIT F. 1 3.5 kHz |TRANSMIT F, 4. 0 kHz
ENABLE C. B ENABLE C, E
RELEASE C. A , RELEASE C. D
BATTERY 2 YeArs _ BATTERY 2 \(EARS
TEST on DECK ok TEST on DECK o b
DEPLOYMENT - '
DATE 13 Tuly 96 SHIP 04 /YD CRUSENo. A 94-p4
WEATHER ., b CONDITIONS pg-® o cr DIR. of WIND o5 ("  VEL.of WIND E, Om
DEPTH 3334 m DEPTHOfAR. $p2) m  DESCEND. RATE 2, %m/s  BUOY
POS. of STRT 12" 57 t4 S 191 ST 2E HOR.RANGE m
|POS. of DEP. (32 ° 9§, 93kS (%) $7 303E SINKER /@ ¢» DISAPPEAR. o/: ¢¢
POS. of MOORING 5 ° 28 1148 1%/ &9, 290F LANDING o3 : o
NOTE TIME S/R DEPTH
ABs ST Slo/143 52, >
610~ 1B S / o /}}/’ B
Glasshacc Blp/ -85 2063, 3
(O~ 298 (156 CBIBS + Kew 21) Lipcov] 2860, 3
180~ (60w 1
RECOVERY i
DATE SHIP CRUSE No.
WEATHER CONDITIONS DIR. of WIND VEL. of WIND.
START of RELEASE - : FINISH of RELEASE .
POS. of DISCOVERY ’ ' ° ASCENDING RATE m/s
DIRECTION ° DISTANCE ™
NOTE TIME | s/R DEPTH
_ S|
S| 4
B
L
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TIME RECORD

HOORING NO. 960713 - 2.5 S I42E

'! PLGEPLGYMENT» RFCOVERY (Date: )7
‘START 1 00140 START -
FINIH : < FINISH :
| 0143 | ]
| ! i
ITEM SN ete. TIME MEMO TIME MEMO
ADCP 115 2
| ADCP & ¢TD eTD (284 06 43
AP- 1§ Mh
w1l RE 50 w 60:40~ po: 4} IFCWT,
ARS BLOY 2 00: 47
t | 2 00:47
2& 4% 3 1
te 3 00 ‘.41'9 gﬁ;]gél
W IiRE 200w | 00:48~00:52
u 200w | 00:54~ 5058
SA L M op:o3
VSED
kv ILER ? 34w o] p4~pl: 0 410 147-C
vsSED
// 934’“4 0112 ~ 0120 |941p 142-B
NEW
700 am | 0[222 ~ o[ 5t 586
' 0° B3 ®RA
A5 BALL 72 0133 2°52 2B (e
A‘ \Z\ r] IZ. O[‘- 33
A. R £2%% ol 39
NYLUN [ 90 v 0"-3%"\« 0{‘-36 e
ANCHOR ol: 43 :
FJ1oY }
(Bom (B2) > 100w b
ABS 1
eM@FR)~> 718
LR EN S
Lo1® (P2 - 124B) o
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7.-9

L0 o0 D Go(O)OPPOGEDDO g yyomommences Fapod:

2.5s-142

ADCP
S/N1152

CTD SBE16
S/N 1284
SHACKLE 18mm
RING 19mm
SHACKLE 18mm
SWIVEL BS103
SHACKLE 16mm

CHAIN

13mm x 3.0m
SHACKLE 16mm
RING 19mm

WIRE
11mm x 50m

RING 19mm
SHACKLE 18mm
SWIVEL BS103
SHACKLE 18mm
RING 19mm
SHACKLE 26mm
ABS BUOY

. CT6Q8B - *
NYLON 2.2m
SHACKLE 26mm
SHACKLE 26mm
ABS BUQY

CT608B
NYLON 2.2m

SHACKLE 26mm

SHACKLE 26mm

ABS BUOY
CT608B

NYLON 3.3m

*®

—OPOGO——————0POGIDP =P d TP PO +———4OPOC+——1 O DO

RING 19mm
SHACKLE 18mm
RING 19mm

WIRE )
11lmm x 200m

RING 19mm

SHACKLE 18mm

RING 19mm

WIRE
11mm x 200m

RING 19mm

SHACKLE 18mm
SWIVEL BS103
SHACKLE 18mm

SACM

SHACKLE 18mm
SWIVEL BS103
SHACKLE 18mm

RING 19mm
SHACKLE 16mm

[

KEVLER(USED)
%l%mm x 984m
EAS

SHACKLE 16mm

RING 19mm
SHACKLE 16mm

KEVLER(USED)
12mm x 984m

RBRAR®® bo parod
PA@L__ Do dapdo ¢ BIEEE podawhodo—————wo0

SHACKLE 16mm
SWIVEL BS103
SHACKLE 18mm

RING 19mm
SHACKLE 16mm

KEVLER(NEW)
12mm x 505m

SHACKLE 16mm
RING 19mm

SHACKLE 18mm
SWIVEL BS103
SHACKLE 18mm
RING 19mm

SHACKLE 16mm

BENTHOS
GLASS BALL

2040-17V x 12ps.

CHAIN
13mm x 8m

SHACKLE' 16mm
RING 19mm
SHACKLE 18mm
SWIVEL BS103
SHACKLE 18mm
RING 19mm

SHACKLE 16mm

BENTOS AR.
S/N712E.C.=B
13.5kHz R.C=A

SHACKLE 16mm

DOG OO DO e Dt @ i

bod

N

CHAIN

16mm x 5m

SHACKLE 16mm
SHACKLE 16mm

BENTOS A.R.
S/N633 E.C.=E

14.0kH R.C.=D

SHACKLE 16mm
SHACKLE 16mm

CHAIN

16mm x 2.0m

SHACKLE 18mm
RING 19mm
SHACKLE 18mm

NYLON

16mm x 180m

SHACKLE 18mm
RING 19mm
SHACKLE 18mm

CHAIN

16mm x 5m

SHACKLE 18mm
RING 19mm
SHACKLE 18mm

CHAIN

16mm x 2.5mx 2

(@]

O ISHACKLE

18mm x 2
RAIL ANCHOR

25" S,142° E
3436m




DEPLOYMENT & RECOVERY
MOORING No. 9507 11-25742¢

[PrOJECT TS TIME
AREA RECORDER (D) Rupoba
POSITION o° & JUDTE (R)
DEPTH 3609 m
PERIOD [l Jul, 1085 ~ NAVIGATION SYSTEM : /&g gez
No.of DAYS .
LENGTH : 3327 "m DEPTH of BUQY : 27/? m BUOYANCY : kg
oppER ACOUSTIC RELEASER BoTToMm
TYPE Fontlod TYPE Bantf o
S/N (29 S/N £65
RECEIVE F. 13,0 kHz | RECEIVEF. (3.0 kHz'
TRANSMIT F. 1> ¢ kHz |TRANSMITE. 14D kHz
ENABLE C. R ENABLE C. F~
RELEASE C. A RELEASE C. )
BATTERY 2veary BATTERY 2 youxs
TEST on DECK v TEST on DECK v
DEPLOYMENT
DATE U ouwly, 4% ols33  UTe SHIP kalyo  CRUSE No. K9¢os
WEATHER . ~ CONDITIONS DIR.of WIND W 5w  VEL. of WIND [.7
DEPTH 34 o3 m DEPTH of AR, 34 m  DESCEND. RATE m/s  BUOY
POS. of STRT 02" o©p, 945 1%/ $T.084 & 1 3HOR.RANGE m
POS. of DEP. p/° &4 993 /42" 0 0. opo On3BINKER DISAPPEAR.
POS. of MOORING 2 0aoy Sy /u/ 89 907 £ LANDING
NOTE [\ July9y 1953\ Stavt TIME |/ 8/R ML DEPTH
71754 \ S| 0233634 {03 By
527, | S1023%45) 96 | j47]
7C}'ozj oo Blov ¢e2 2T
2081058 N Ll 403 206
H;_Z 257 £ )y Qo] Y
RECOVERY ;
DATE /g9 Ty 1996 SHIP kA | Yo CRUSENo. =96-0¢g
WEATHER L. CONDITIONS gf;if‘ DIR. of WIND / / o VEL.of WIND  &.§S ../,
| START of RELEASE - of oG FINISH of RELEASE o6 2%
POS. of DISCOVERY 55 ° 94S 14 59.463E ASCENDING RATE /, 3 s
DIRECTION Voo o - DISTANCE /.0 s d'm
NOTE R « TIME S/R DEPTII
fmnm'))\-v-f%égsjﬁllvz‘?‘; L. &®) GResDEEe:3,  |S 46120 294¢. 8
SLEE 990 0 g2 3 BB, s Dzt Slogi3s | 2436 &
T B sz i | PER, Blo6iye| BN,
Lisg-et 3/ 4
p/00] DYE, 2
0908 2.6 6.6

6-75



TIME RECORD

MOORING NO:950"1] - PSIADE

PEPLOYHENT RECOVERY (Dofe: 9400 (3 )
START : O] : =\ START : 0643
FINISH:5D - 3 FINISH: 0§+ (0
ITEMS  [SAvete] TiME MEMO | Time MEMO
ADCP |14 | oj:33 | o
WiRE Sowm | ~01:35 0657 e 9
ABS BuoYy 3 ol: 3¢ 07+ o]
y 3 of 134 07:0 |
Wi RE 200m|0[: 37~ o] 146 0'7:0% ~o7:08
2 200w [0 [:142 ~0l:1 94 6'7:09a 0713
VeV LER \0com O(:4¢ ~ of : ES 0162 0733
' (060w |62:00 ~02: A 0034 ~p]:H 0@;?,-;;/5@;@,
0 Eom[02:10~02: 16 | DB 07: 59~ 0f 106
y 200m [02: 1702 1 20 0806 ~ 0§09
Glass BALL | \© |02 24 nd (0
£ B 639 |02 : 25 (2.5 B, A 0§~ (D
v 66'S 02 :25 ko E.p 0% - (o
Ny Llon 0w, [02:25 20594 L
AN CH AR 02 : 3| T
Depio? Woter : 36 (o " f:‘”",’")').‘*}‘ CHNI A
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CTD SBE16
S/N 1288
SHACKLE 18mm
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DEPLOYMENT & RECOVERY
MOORING No. 966013~ 25 142E

PROJECT = —To ¢ s TIME
AREA RECORDER (D) | = tsak!
POSITION >SS 4R E (R)

DEPTH 2 604

PERIOD 3 Tily ‘94  —~— NAVIGATION SYSTEM :

No.of DAYS ,

LENGTH : 'm  DEPTH of BUOY - m BUOYANCY : ke
ACOUSTIC RELEASER

TYPE BENTHOS AR _(uppee)| TYPE BENTHDS A R (BotTon)

S/N 719 SIN 2

RECEIVE F. 3.0 kHz | RECEIVE F. /3,0 kHz'

TRANSMIT F. 1, D kHz |TRANSMIT F, e kHz

ENABLE C. D ENABLE C. &

|RELEASE C. c RELEASE C. | E
BATTERY 2 Yeond. BATTERY 2 Veare
TEST on DECK o A TEST on DECK ok

DEPLOYMENT
DATE 3 Ty (99¢ SHIP & (Mo CRUSENo. «Q606 I
WEATHER | CONDITIONSot.. 9¢ DIR.of WIND , g4©  VEL. of WIND S w /o
DEPTH 3404 m DEPTHOofAR. m_ DESCEND.RATE 2,5 m/s BUOY
POS. of STRT ~ | ° 9 gatg 141° 529%E HOR.RANGE m
POS. of DEP.  ,6° 4 oqtg 41 59, 9& SINKER 49 :pT DISAPPEAR. L5:/ 9
POS. of MOORING | ° 59 9p8§ 41 59, % E LANDING 25 : 3,
NOTE TIME | S/R DEPTH
200 e e 512208 0.4
APCHERBRSTE IEY s, 102 D=5 Slz2:12 L &6.9
ABS 2 | (0S5 —> (004,  |Blz1:]7 269.3
618 > 710 Lla2-72 28023
&Usss BaLL | 2z 200 39883
(0 4® ~ 12 1H 225 %) 53 9P. |
. RECOVERY : B
DATE SHIP CRUSE No.
WEATHER CONDITIONS DIR. of WIND VEL. of WIND
START of RELEASE - : FINISH of RELEASE 3
POS. of DISCOVERY ° ’ ASCENDING RATE /s
DIRECTION i ° DISTANCE ‘In
NOTE , TIME S/R DEPTH
SL
S|4
B
L
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TIME RECORD

MOORING o 960%7(3 - 2S|2E

DEPLOVYHENT REOVERY (PATE : )
START : 2|01 START »
FINISH: 22205 FilisH
L TEM _ : - |
Aﬁﬁpﬁca T 1 ME MEMo T 1 ME | MEMp
ADCP £ <TD [etD 128% 2108
WL RE GOw [2[:0(~ 2]:D2
ABs BUoOY 2 2|06
17 2 2_' .'0(7
It 3 2( N 0(7
wIRE 200w | 2| p¥~2[:12
" " 2| 4~2]-13
- Ew
KEvLER [0 [Om | 2]220 ~2|:27 “cwo
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" 50;«4 2_’338"')_[34'2 9tsb
N Ew
4 207 A z}u}g«z[:q,?
GLAST BALL | 12 2] b
AR 71 > | ;4
‘“ 3% 2]:5C
NYW—DH 100w 2|6CA2]64 "
AN CHOR 22:0C
Y
Z T )
200 ADCP FENFEIR AR 3 ¥ Pekrs b
ABS 71 6B t TR, |
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DEPLOYMENT & RECOVERY
MOORING No. 4507 19- 05154 =

PROJECT Tp ¢ &

TIME

AREA We bt Faciiic RECORDER (D) | Aufn 5471/
POSITION  O°As, (54°E (R)
DEPTH 1457,
PERIOD  |¥ TJuly 0QC ~ NAVIGATION SYSTEM : W 4.5 94
No.of DAYS
LENGTH : /47 & m  DEPTH of BUOY : Z70 m BUOYANCY : kg
ACOUSTIC RELEASER
TYPE 8@/%40{ ('U/’f*’/") TYPE B@wféof./ ( Lewad)
S/N {70 SN 687 "
RECEIVE F. /3.0 kHz | RECEIVE F. /2, 0 kHz'
TRANSMIT F. /3.5 kHz |TRANSMIT F. [t C kHz
ENABLE C. C. ENABLE C. &
RELEASE C. B RELEASE C. =]
BATTERY 2o ano BATTERY Yoo
TEST on DECK )23 TEST on DECK Jes
DEPLOYMENT
DATE 9¢/07/13 SHIP |21, CRUSE No. [~9&06

WEATHER b

CONDITIONS can, . DIR of WIND SSE VEL.of WIND /.

DEPTH /§&¢ m

DEPTH of A.R. /764 m DESCEND. RATE m/s  BUOY

POS. of STRT o ‘00,3205 I$6°0¢. /77 E HOR.RANGE m
POS. of DEP. 2 ° pp puc- S /S oF asiT SINKER 3% :3¢ DISAPPEAR.
POS. of MOORING 1, ° ooy 0/0 S /58 0C 733F LANDING =): ¢
NOTE . TIME | -S§/R-¥~| DEPTH
T BN 69D LIV 12,5 ek TE S 2 A, sl |
[334 3n
S| 2799 £/2
B| 2/: 8% 20/
Lloriw: /s [ 4o
2204 775] s
. 2/:47: 58 el /" 2"
RECOVERY :
PATE 29 July /994 (T.5.7) SHIP K47 Y0 CRUSENo. ko7 0d

WEATHER CONDITIONS pes 4 DIR. of WIND 2%0°  VEL.of WIND o ,
|| START of RELEASE - , ¢, e FINISH of RELEASE ¢, ¢
POS. of DISCOVERY ., = B ik — o 82 E ASCENDING RATE / e(f~m/s
DIRECTION 9% " DISTANCE 47 9 m _
NOTE ‘ ' 'TIME S/R DEPTIH
77) ﬂlﬁl/i@;}}‘b,éqg’ﬁ AKK'.M/ZQ?‘ S__[ﬁ;f7 (/82,2
‘ S zonO 9824
B 20 03|’ C¥2
L 2%; X3 2 9—? 6
2009 138 . /[
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TIME RECORD

MOORING NQ:850719 - poISSE

DEPLOYMENT RECOVERY (Dute : 1994-07-29 )
START : 20: 53 START :  20:34
FINISH: 2]: 3% FINISH:  z/ 17
(TEMS [|S/Nek| TIME MEMO TIME MEMO
Aocp 1224 | 20:56 |“1Dhg 2040
WIRE 50w | 2057020 L8 20:42~ Z20:50
ABS BuoY | 3 2] 2o xg 20 46
Iy B3 2 /s
1] 2 N ‘e
WIRE 200 wm[20 1R ~ 2| O 20:80 ~ 20:$4
' 200 2[203 ~2[:0685 20: (4 ~ 20:48
KEVLE R [(00w|21:07 - 9. ¢y, 2083 ~ 21317
Glasg BALL | (6 212 24 zZ1216
AL R. Ao | 2] : 2% (2\5@,3 2116
~ 667 2/: 2% e 21218
LY Lonw RoPE| (bom |2/ 283/ 36
AN CHOR 2/ 8
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CTD SBE16
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SHACKLE 18mm
RING 19mm

SHACKLE 18mm
SWIVEL BS103

SHACKLE 16mm

CHAIN
13mm x 3.0m
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WIRE
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WIRE
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DEPLOYMENT & RECOVERY
| MOORING No. 960729 - pp /¢4 E

PROJECT 1,06 TIME
AREA  Wesrern  Pucific RECORDER @) | T. Korayama
POSITION ey jc/° E (R)
DEPTH 19¢7
PERIOD 59 5.1, /994 ~ NAVIGATION SYSTEM : v/ G gif
No.of DAYS ’ S
LENGTH: 1457 ° m  DEPTHofBUOY: g9 m  BUOYANCY ke
ACOUSTIC RELEASER
TYPE Benthos (idpper ) TYPE Benthos () auer)
S/ 716 SN bbb
RECEIVE F. /3.0 kHz | RECEIVE F. )3, 0 KHz'
TRANSMIT F. 138 kHz |TRANSMITF. s kHz
ENABLE C. c ENABLE C, >
RELEASE C. R RELEASE C. c
BATTERY 2venrs BATTERY 2 Yelrs
TEST on DECK oK TEST on DECK "~r
DEPLOYMENT

SHIP KAI‘(O

CRUSE No. k{6 — o

DATE *9¢ 7.0 23 (). T)

WEATHER  C  CONDITIONS 865 , ¢, DIR of WIND 554 °  VEL. of WIND PR

DEPTH /7900 m DEPTHOfAR. , 533, m  DESCEND. RATE m/s  BUOY
POS. of STRT 00 00.961 ¢ 166 " 035%7E 3316 HOR.RANGE m
POS. of DEP.  ,n° , c?flg “5 " of. 3?’8’,: 23> SINKER 33 :p>_ DISAPPEAR. 53 109
POS. of MOORING 00 ° 0o @75 s¢4° of. #5F LANDING 53 : 3o
NOTE %, TIME S/R DEPTH
EARIEINS 0¥ SR NIE Lol ‘\Jt/ﬂﬂqn@f’“* f= 72w, S /
VAL &ngi - 1S Zeoyy TolF T ARSI LR S 2
J) =9~ dpper. Lower R S5 44 fE B
BE EB a6 9 L) 4
M;n & = %/7
SIN-TR—NEO F y K oy 1958 m / gl
RECOVERY
DATE SHIP CRUSE No.
WEATHER DIR. of WIND

CONDITIONS

VEL. of WIND

START of RELEASE

FINISH of RELEASE

POS. of DISCOVERY

o

ASCENDING RATE

m/s

DIRECTION

DISTANCE

'm

NOTE

T e ey

"TIME

S/R

DEPTH

)
j

V)

U W »nn w
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T I{IME REcoRD

MosRING No.060728- 00156 E
DEPLOYMENT REOVERY (DaTe : D)
Swrt: 22112 Start :
_ Finich: 2310 | s h
ITeMm SH ete. T+ B MEMD TILME MEMDO
ADcCP (15| 22116 Csz%/is
WIRE 50 m 2212~ 22:1%
ABS BUOY 2 22 1%
Y 2 22 1173
“ 2 22114
WIRE 200m 122018~ 22124
L ” 200m 22124 ~22:29
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- vs 262m |22 41~ 22144 ::d‘:;'-l;“;
- z 1OV 2244 ~22:52 e ug
GLASS BALL 1O 22:52
AR 714 2252 "M% g
’ 666 22:53 14'51{5
NYLoN RoPz 10& v | 22353~ 2310\
ANCHOR 2310, ]
)
))- 0= Vpper, Lower £ 1o BRS¢ 33 19 A 1203, 02" !i
BNBIE . Upper. Lowor £12 32 3 ’ !
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CHAIN
13mmx 8m

SHACKLE 16mm
RING 19mm
SHACKLE 18mm
SWIVEL BS103
SHACKLE 18mm
RING 19mm

SHACKLE 16mm

BENTHOS AR.

SIN7i6 E.C=C
13.5kH R.C.=B

SHACKLE 16mm
SHACKLE {6mm

CHAIN
16mmx 5m

SHACKLE 16mm

PE___=D

POGO———0DPOC

boa

N

SHACKLE 16mm

BENTHOS AR.
S/IN666 E.C=F
145kH R.C=E

SHACKLE 16mm

CHAIN
16mm x 2.0m

SHACKLE 18mm
RING 19mm
SHACKLE 18mm

NYLON
16mm x 106m

SHACKLE 18mm
RING 19mm
SHACKLE 20mm

CHAIN
16mm x Sm

SHACKLE 20mm
RING 19mm
SHACKLE 18mm
CHAIN
16mmx2.5mx2

—

g =

o S _ISHACKLE

RAIL ANCHOR

0" 156" E
1957m

20mmx 2



7. NOAA/Pacific Marine Environmental Laboratory
TOCS Cruise KAIYO-96-06

Participants: Timothy Wright
Steve Kunze
Anita Lopez
Dates: July 7 to August 5, 1996
Ports: Koror,Palau - Kavieng, Papua New Guinea - Guam
Overview:

PMEL participated in a joint cruise with JAMSTEC aboard the R/V KAIYO to
service the ATLAS moorings in the western Pacific of the Tropical
Atmosphere-Ocean (TAO) array. Seven surface moorings consisting of surface
buoys with thermistor chains to 500 meters were deployed at 7N 137E, 5N 147E,
5SS 156E, 2S 156E, 0 156E, 2N 156E and 5N 156E. Six buoys were recovered from
these same sites except 2N 156E which had drifted away.

In addition, four sites were visited and repaired. Repairs consisted of a
relative humidity sensor swap at SN 137E; tube and wind sensor replacement at
2N 137E and 0 147E and a tube swap at 2N 147E. The sites at 2S, 2N and O 156E
also were fitted with rain guages and an Eppley radiation sensor.

A request was made by PMEL on August 1 to visit the 8N 156E site which had
stopped transmissions. KAIYO was unable to visit the site due to a series of
tropical depression at 10N and possible rerouting of the ship's track with
consequent delay in the arrival at Guam.

Operations:
MOORING TIME/DATE LOCATION OPERATION

ET-305 21:457/7/96 6 43.6N, 137 41.5E Recovery

ET-394 04:257/8/96 6 45.6N, 137 40.5E Deployment

ET-380 23:207/8/96 5 00.2N, 136 59.6E Repair RH

ET-379 22:337/9/96 2 26.1N, 137 24.1E  Tube Swap . ¢
ET-377 05:39 7/17/96 0 02.5N, 146 54.8E  Repair Wind-
ET-378 00:16 7/18/96 2 00.IN, 146 59.8E  Tube Swap

ET-351 20:50 7/18/96 4 58.0N, 147 01.9E Recovery

ET-398 02:37 7/19/96 4 574N, 147 02.4E  Deployment
ET-310 09:46 7/26/96 4 59.6S, 156 00.7E  Recovery

ET-399 01:10 7/27/96 4 59.85,155 59.9E  Deployment
ET-341 21:287/27//96 159.95, 155 46.4E  Recovery

ET-400 01:42 7/28/96 159.95,15559.7E  Deployment
ET-342 19:55 7/29/96 0 00.8N, 156 04.1E  Recovery

ET-402 00:18 7/30/96 0 009N, 156 09.9E  Deplayment

ET 21:20 7/30/96 201.5N, 156 01.4E  Deployment
ET-344 19:52 7/31/96 4 59.7N, 156 03.6E  Recovery

ET 00:03 8/1/96 4 59.8N, 156 04.5E Deployment?
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8. Inspection of Surface Buoy for JAMSTEC/200Hz Tomography Systems
TOCS Cruise

Participants:  Hidetoshi Fujimori
Tomoyuki Kanaizumi

Dates: July 07 to July 23, 1996
Ports: Koror(Palau) - Kavieng(Papua New Guinea)
Objectives:

The purpose of this inspection was check the surface buoy condition for 200Hz Tomography
Systems. Two systems were deployed at the points of 0.3S,147.5E and 6N,147.5E in April, 1996
for tomography observation. Tomography sound source and hydrophone array were moored about
1,000meters depth and this system has surface buoy. Surface buoy and electronics of tomography
transceiver are connected by armored cable. The surface buoy communicates to land station using
INMARSAT-C system and sends data of tomography observation. In this time confirm the surface
buoy, joint, connector and armored cable by eye to have some injured sign, fishing longline, net,

etc or not.
Results:

The inspection of the surface buoys were carried out at 17-July for No.2 and 20-July for No.1.
There were no sign of injured, fishing longline, net and so on on both buoys. Some shells and
seaweeds sticked to the housing, joint and connector of surface buoys. Amount of sticked matter
on the buoy of No.1(North side) was much than No.2(South side). Surface’buoy of No.2 was
located to the south from the Anchor of this mooring and Surface buoy of No.1 was Iocated to the
west .For this inspection work boat was used to arrive the surface buoys. To confirm the condition
of under sea part of buoys, glass boxes were used. This inspection recorded by cameras and video
tape recorder.
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Surface Buoy

Sub Floatx 10 ‘
- Ny Armored Cable A

Armored CableB 100m
2900m
Main Buoy A Weightx 10
Main Buoy B
Armored Cable C
T 25m
N
. 3 Tomography Transceiver
Acoustic Array
30m
Mooring line
about 4000m ! o
Sub Floatx 6 |
Transponder
’ | Acoustic Releaserx2 |
)
Transponder Anchor Transponder

2 0 OH z Tomography System
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Surface Buoy Position No.1

4000 -
FrOm 11"JUly Anchor
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4000

-4000 -+
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Surface Buoy Position No.2
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8.03




9.  SUMMARY REPORT
TROPICAL OCEAN CLIMATE STUDY K9606
R/V KAIYO July 7th - August 5th, 1996

Djoko HARTOYO, Ali ALKATIRI, Bugi Wiku WICAKSONO,
Mustofa and Raden TRIMANADI
BPPT-Indonesia

INTRODUCTION
1. Background

The Tropical Ocean Climate Study cruise have been carried
out by Research Vessel KAIYO in Tropical Western Pacific within
and outside Indonesia Economic Exclusive Zone on July to August
1996. This survey activity based on The Implementing
arrangement between BPPT (Agency for the Assessment and
Application of Technology) and JAMSTEC (Japan Marine Science
and Technology Center) signed in June 6th, 1996 by Shin-ichi Ishii
(executive Director JAMSTEC) and Prof. MT. Zen (Deputy Chairman
for Natural Resources Development, BPP Teknologi).

2. Purpose

The main purpose of TOCS cruise is to observe Physical
Oceanographic condition in the Western Pacific to archive a better
understanding of Ocean-atmosphere interaction affecting on the
ENSO (El Nino Southern Oscillation) phenomena and g,liwmate change
This mechanism is very important to predict the anomaly of ENSO.
The long purpose for this study that the ddta base could be
process with numeric modeling to make clear the mechanism of
ENSO phenomena.

3 Time duration and field

Tropical Ocean Climate Study K9606 cruise was done on July
7th, 1996 to August Sth, 1996, started from Palau and ended at
Guam with port call in Kavieng. The area co‘%lsists as Western
Pacific Ocean, Indonesia EE7 Northern Irian 'Jaya/ Papua New
Guinea along 5 South to 7.00 degree North and:137.00 to 156.00
degree East,
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SURVEY ACTIVITY

The Tropical Ocean Climate Study cruise activity consists as
follow :
1. CTD (Conductivity, Temperature, Depth) observation

Forty eight stations CTD including the 5 liter rosette water
sampler with SBE 9 plus CTD for 8000 meters were used in TOCS
K9606 cruise. The sensors attached on the CTD wire with two
temperature sensors, two conductivity sensors, pressure sensor,
dissolve oxygen sensor, 8 of reversing thermometer (SIS RTM)
and 4 of reversing pressure meters (SIS RPM). The CTD cast are
1000 meters depth in every stations, except at stations 01, 29, 34,
36 and 37 the cast are 3000 meters. The wire was a single
conductor 10,6 mm Steel rope manufactured by Rochester cables
and the winch was built by Tsurumi Seiki Japan.

2. Subsurface ADCP Moorings

Four-JAMSTEC subsurface ADCP moorings were recovered
and deployed at (0, 138°E), (2.30°S, 142° E), (2°S, 142°E), and (0,
156°E). The mooring system is design to obtain the variability of
the equatorial current. Each mooring was equipped with Acoustic
Doppler Current Profiler at 300 meters with buoy, one CTD SBE 16
at just below the ADCP. Two Benthos Acoustic releases with glass
balls used to release ADCP buoy from sinker on the recovery.

3. Atmospheric Sonde L e
Seventy eight of atmospheric sonde were doné’ 'e“\"'/ery 6 hour
t0 measure for vertical pressure, tefqlperature, wind
speed/direction, and relative humidity. The sensor of radiosonde
type VAISALA DigiCORA MW 11 Automatic Radiosonde Set.
Omegasonde were launched to air with balloon that contain
Helium gas, the data transmitted real time to receiver at the
container on board until 20.000 meters high.
4. Dissolved Oxygen Measurement }
The measurement of dissolved oxygen waé done on 48 CTD
stations with direct measured by sensor that be attach on CTD
System and water sampler that collected from 5-Niskin water
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samples into 100 ml Dissolved Oxygen glass bottles and samples
for Winkler titration were collected into 180 ml calibrated BOD
flasks. The sampling were collected at 1000, 800, 600, 500, 400,
350, 300, 250, 200, 150, 100, 50 meters depth in every stations.
The samples for titration method were analyzed within 2 hours.
The D.O value were obtained by Metrohm piston burette of 10 m]
with Pt Electrode using whole bottle titration in the laboratory
with temperature controlled.

5. Salinity Sampling

Sampling for salinity were done in every station, the salinity
- samples are collected just at deep layer 1000 m deep, except at
station 35 samples were collected at 12 layers. Salinity samples
are stored in 250 ml phoenix brown glass bottles with screw caps
and measured using Guildline Autosal model 8400B with constant
bath temperature.

6. ATLAS Surface Buoys

Seven-surface ATLAS buoys were deployed and recovered
at (7° N,137° E), (5°N, 147°E), (5°N, 156°E), (5°S, 156°E), (2°S,
156°E), (0, 156°E), (2°N, 156°E). Three ATLAS repaired at (5°N,
137° E), (5°N, 147°E), (0, 156°E). Each ATLAS mooring consisting
of surface buoy with thermistor chains down to 500 meters, Sea
Surface Temperature sensor, Wind: . sensor, air
temperature/humidity sensor, data logger/transmitter and ARGOS
antenna. ATLAS moorings are designed to obtain surface
meteorological data and subsurface water temp{eratﬁ}é:

CONCLUSION

The recovery and deployment of ADCP subsurface buoys
and ATLAS surface buoys have finished succesfully, forty eight
stations CTD sampling including Niskin water sampling for
dissolved oxygen and Salinity were done along 137° to 156° East
Longitude and 7° North to 5° South Latitudé. The operations
during this cruise went absolutely well and The ship's personnel
performed in an professional manner. 3 '

/
EE N
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Time Table of TOCS K9606 Cruise

July 06 (Sat)
08:45~16:00

July 07 (Sun)

08:
10:
11:
13:
13:
15:

July 08

15
30~ 10
00~ 12

00~ 13:

20~ 15
45~ 146

:50
:10
15
: 30
;15

(Mon)

06:40~09:25

09:

00

11:14~13:26
16:30~19:37

July 09 (Tue)

00:
08
08:
09
14:
16:
20
23:

July 10

02:
06:
07:
08:
14:
15
18:
19:
20

July 11

02:
05
08:
09:
11:

12
14:
20:
20:

45~ 02:
:00~08:
38~ 10:
:04~08:
28~ 16:
30~ 17:
52~ 23:
40~00:

40~ 04
12~ 07
50~ 09
34~ 10

46~ 16:
:08~16:
00~ 18:
05~ 20:
:3b~ 21

256~ 04

:35~108

33~ 10
10~10
13~12

:50~13

38~ 16
10~21
34~ 22

00
40
00
54
03
18
00
40

(Wed)

230
:03
:20
10
26
00
45
05
:55

(Thu)

:35
025
:35
41
25

:40
:03
:05
125

Local Time (~9h=UTC) Fine
Loading the gear of PMEL buoy

Local Time (-9h=UTC) Fine
Depart Palau
Guidance for safety ship life

‘Meeting for ATLAS Buoy Recovery/Deployment

Fire Drill
ATLAS Buoy Assembly
Meeting for CTD/Radiosonde observations

Local Time (-8h=UTC) Fine

ATLAS Buoy Recovery (06" 43.896N, 137" 41. 620E)

Start surface meteorological measurement (every 3h)
ATLAS Buoy Deployment (06" 45. 149N, 137" 40. 847E) 4195m
CTD-01 (06" 46N, 137" 40E) down to 3000m

Local Time (-9h=UTC) Fine/Rain/Thunderstorm
CTD-02 (06°00N, 137" 00E)
ATLAS Buoy Repair (05° 00.2N, 136'59. 7E)
SONDE-01 (05" 00N, 137" 00E)
CTD-03 (05" 00N, 137 01E)
SONDE-02 (04" 19N, 137" 01E)
CTD-04 (04" 00N, 137" 00E)
SONDE-03 (03" 27N, 137" 00E)
CTD-05 (03" 00N, 136" 59EF)

Local Time(-9h=UTC) Fine
SONDE-04 (02" 47N, 137" 07TE)

CTD-06 (02" 27N, 137" 24E)

ATLAS Buoy Repair (02" 26N, 137" 24F)
SONDE-05(02" 26N, 137" 24E) :
SONDE-06 (01" 37N, 137" 16E)

CTD-07 (01" 30N, 137" 15E) ,
Meeting for ADCP Mooring -
CTD-08 (01'00S, 137" 30E) -
SONDE-07 (00" 59N, 137" 29E) i

ey

Local Time (-9h=UTC) Cloudy/Rain/Fine
SONDE-08 (00" 19N, 137" 51E)
ADCP Mooring Recovery (00'01.373S,138'01. 403E) 3894m
SONDE-09 (00028, 137" 59E)
ADCP Mooring Deployment (00' 01.320S,138'01.837E) 3916m
Calibration of the ADCP Mooring pdsition

— (00'01.2368,138'01.795E)
CTD-09 (00" 03S, 138" 02EF)
SONDE-10 (00" 108, 138" 00E) }
CTD-11 (01'00S, 138" 00E) Y
SONDE-11(01°00S, 138" 00E) ‘
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July 12 (Fri)

02:
05:
08:
11:
14:
17:
20:

38~04

00~05:

45~09
22~ 12
16~ 16
39~ 18
25~ 22

: 04
51
125
07
;05
127
:03

July 13 (Sat)

02:
07:
08:
09:
11

14:
15
20:

July 14

02:
06:
08:

08:
08:
12:
14:
16:
20:
20

20~ 04
27~08
27~ 10
40~ 11

15~ 11

35~ 186

00~ 17

36~ 21

23~ 04
01~07
04~ 09

09~ 108
256~ 09
30~ 13
26~ 16
41~ 17
26~ 22

132~ 21

:00
127
10
12
;b6

015
:10
57

(Sun)

:05
:05
126

252
:56
121
:00
026
: 30
122

July 15 (Mon)

00
02
07:
08:
14:
14:
20:
20:

:28~01
:29~04:
26~08:
25~ 10:

04~ 15

40~ 16:
36~22:

45~ 21

:16
14
10
10
:21
20
15
:35

July 16 (Tue)

02:
03:
08:
08:
14:
15:
17:
20:
21:

18~03:
33~04:
30~ 10:
50~ 10:
32~ 16:
43~ 16:
34~ 18:

31~ 22

31~22:

58
23
10
30
26
33
29
126
23

Local Time (-

SONDE-12 (00"

CTD-12  (00°

SONDE-13 (00

CTD-14 (00

SONDE-14 (00"

CTD-15 (00
(

SONDE-15 00°

Local Time (-

SONDE-16 (01"

9h=UTC) Rain/Fine
215, 138" 40E)
01N, 139" Q0E)

"01S,139" 26E)
00, 140'00E)

00S, 140" 21E)

"00N, 141" 00E)

225, 1417 09E)

9h=UTC) Cloudy/Fine
29S8, 141" 35E)

ADCP Mooring Recovery (02' 28.623S,141°58. 408E)

SONDE-17 (02

295, 141" 58E)

ADCP Mooring Deployment (02° 28.235S,141°57. 303E) 3336m
Calibration of the ADCP Mooring position

SONDE-18 (02"

—  (02'28.114S,141'57. 242E)
108, 141" 59E)

ADCP Mooring Recovery (02'00.474S,141'59. 663F)

SONDE-19 (02

Local Time (-

SONDE-20 (02"

01S, 141" 59E)

9h=UTC) Cloudy | Fine
00S, 141" 58E)

ADCP Mooring Deployment (02° 00.045S, 141°59. 780E) 3606m
Calibration of the ADCP Mooring position

CTD-16 (02
SONDE-21 (02"
cTD-17 (01"
SONDE-22 (01"
CTD-18 (01"
SONDE-23 (00"
CTD-19 (00"

Local Time (-

CTD-20 (00"
SONDE-24 (00"
CTD-21 (00"
SONDE-25 (00
CTD-22 (00°
SONDE-26 (00°
SONDE-27 (00"
cTD-23 (00

Local Time (-

SONDE-28 (00"
cTD-24 (00
SONDE-29 (00"

- (01°59.9088,141°59. 7T04E)
01S, 142" 00E)
01S,142" 00E)
30S, 142" 00E)
305,142 00E)
00S, 142" 00E)
34S,142' 00E)
308,142 00E)

9h=UTC) Cloudy | Shower/Fine
00, 142" 00E)

00, 142' 08E) ,

00, 143' 00E) B
00, 143" 00E) -
00, 144" 00E) 1

01S, 144" 00E)
00, 144" 57E)
00, 145" 00E)

9h=UTC) Fine/Rain
00, 145" 47E)
00, 145'57E)
348, 146" 20E)

ATLAS Buoy Assembly

SONDE-30 (01"

CTD-25 (01°
CTD-26 (01'
SONDE-31 (01"
cTD-27 (071

285, 146" 52E)

408, 147' 00E) b
308,147 00E) '
138, 147" 00E) :
00S, 146" 59E)
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July 17
02:
02:
05:
06 :
08:
08:

:22~13

13:

14:

18:

20:

22:

12

06~ 02
32~ 04
28~ 05

02~08:

23~10
47~ 08

35~ 14
13~15
28~19
30~ 22
06~ 22

(Wed)

:58
107
149
12
:03
:06
11
140
157
013
10
053

July 18 (Thu)

02:
07:
:22~10
08:
14:
14:
20:

08

July 19
02:
05:
08:
09:
13:
14:

135~ 22

20

July 20
26~ 04:
48~ 08:
20~10:
44~ 10:
55~ 13:
37~ 16
43~ 20:
:25~22:

02:
07:
08:
08:
12:
14:
17:

20

July 21
00:
03:
08:
15:
21:

24~03
33~08

30~109
30~ 16
40~ 16
24~ 22

18~03
45~08
30~ 10
48~ 11
08~ 14
26~ 16

00— 01
37~ 05
32~ 11
25~ 17
28~ 23

145
17
:04
:35
123
050
:05

(Fri)

:55
:28
: 30
137
:05
:00
:00

(Sat)

20
15
00
41
45
17
20
02

(Sun)

:00
:23
120
:05
115

July 22 (Mon)
03:23~04:50
06:02~06:47
09:20~11:01
13:02~13:55

Local Time (-9h=UTC) Cloudy

CTD-28 (00'30S, 147" 15F)

SONDE-32(00" 30S, 147" 15E)

Tomography Buoy Inspection (00 17.556S, 147" 27.129E)
CTD-29 (00 18S, 147" 26E) down to 3000m
SONDE-33 (00" 188, 147" 25E)

Tomography Buoy Re-inspection

CTD-30 (00" 01N, 146" 55E)

ATLAS Buoy Repair (00" 02. 110N, 146" 54. 990F)

SONDE-34 (00" 02N, 146" 55E)
CTD-31 (00" 30N, 147" 00F)
SONDE-35(00" 40N, 147" 00E)
CTD-32 (017 00N, 147" 00E)

Local Time(-9h=UTC) Rain | Cloudy
SONDE-36 (01" 26N, 147" 00E)

CTD-33 (02' 00N, 146" 59EF)
SONDE-37(02' 00N, 146" 59E)

ATLAS Buoy Repair (02 00.369N, 146° 59. 318F)
SONDE-38 (02" 57N, 147" 00E)

CTD-34 (03" 00N, 147 00E) down to 3000m
SONDE-39 (03" 32N, 147" 03E)

Local Time(-9h=UTC) Fine

SONDE-40 (04" 28N, 147" 01E)

ATLAS Buoy Recovery (04" 58. 737N, 147" 01.535E) 4260m
SONDE-41(04" 58N, 147" 04E)

ATLAS Buoy Deployment (04'57.369N, 147" 01.635E) 4290m
CTD-35 (04'57N, 147" 02E)

SONDE-42 (04" 57N, 147" 04E)

SONDE-43 (05" 37N, 147" 20E)

Local Time (-9h=UTC) Rain/Cloudy

SONDE-44 (05" 54N, 147" 27E) :

Tomography Buoy Inspection (06'00.060N, 147" 27.790E)
SONDE-45 (06" 00N, 147" 28E) ,

CTD-36 (05" 59N, 147" 27E) T

ATLAS Buoy Assembly 7

SONDE-46 (05" 12N, 147" 30E) i

CTD-37 (04" 30N, 147" 30E)
SONDE-47(04" 29N, 147" 33E)

-

Local Time(-10h=UTC) Fine
Time Adjustment
SONDE-48 (03" 38N, 147" 48E)
SONDE-49(02' 50N, 148" 03E)
SONDE-50(02" 01N, 148" 20F)
SONDE-51(01" 13N, 148" 35E)

Local Time (-10h=UTC) Fine h
SONDE-52(00" 23N, 148" 52E) ‘
CTD-38 (00°00, 149' 00E) 1
SONDE-53(00" 00, 149" 22E)

CTD-39 (00°00, 150° 00F) :: f
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July 23 (Tue)
07:30

July 24 (Wed)

July 25 (Thu)
08:30
10:00~10:30
11:00~11:20
13:00~13:30

July 26 (Fri)
09:40~10:40
17:48~18:43

July 27 (Sat)
05:43~08:14
09:17~11:07
09:51~11:43
13:05~14:30
15:13~16:50
17:53~18:32
21:20~22:59

July 28 (Sun)
03:15~04:50
07:23~08:50
09:26~11:12
10:35612:28
12:52~13:38
14:00~15:30
15:25~17:02
18:19~20:09
21:13~23:06

July 29 (Mon)
03:18~05:04
05:49~07:16
08:11~09:02
09:25~11:07
09:40~10:14

10:40~11:30
15:33~17:17
21:21~23:16

Local Time (-10h=UTC) Fine
Arrive at Kavieng
Bunkering

Local Time(-10h=UTC) Fine| Squall
Day Off

Local Time(-10h=UTC) Fine
Depart Kavieng

Guidance for safety ship life
Fire Drill

Meeting for Reverse Catenary ATLAS Recovery/Deployment

Local Time(-10h=UTC)

Fine | Squall / Rain

Preparation for ATLAS, CTD, and Radiosonde Observations

CTD-40 (04°58S,156"' 01E)

Local Time (-10h=UTC) Fine

ATLAS Buoy Recovery (05°00.0788S, 156" 00.

SONDE-54 (05" 00S, 156" 00F)

ATLAS Buoy Deployment (04" 59.980S, 156" 00.

ATLAS Buoy Assembly

SONDE-55 (04" 288, 156° 01E)
CTD-41 (04°00S, 156' 00E)
SONDE-56 (03" 348, 155" 57E)

Local Time(-10h=UTC) Fine
SONDE-57(02"27S, 155" 49E)

ATLAS Buoy Recovery (01°59.795S, 155" 45.

SONDE-58 (02" 018, 155" 48F)
ATLAS Buoy Deployment
CTD-42 (01°'59S, 156" 00E)
ADCP Mooring Assembly

SONDE-59 (01" 43S, 156" 00F)

CTD-43 (01°00S, 156" 00F)
SONDE-60(00'54S, 156" 01E) .
Local Time(-10h=UTC) Cloudy/Fine
SONDE-61(00'09S, 156" 04E) L

ADCP Mooring Recovery

SONDE-62 (00" 00, 156" 06E)

Calibration of the ADCP Mooring position
— (00" 00.027S, 156" 05.

ATLAS Buoy Assembly
SONDE-63(00°01S, 156" 03E)
SONDE-64 (00" 01S, 156" 03E)

LS
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(02°00.005S, 156" 00.

1y

(00" 00. 063N, 156' 04.
ADCP Mooring Deployment (00" 00.095S, 156° 05.

220E)

552E) 1523m

872E)

100E)

852E)
348E) 1958m
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July 30 (Tue)

03:
05:
09:
09:
11:
13:
15:
17:
21:

20~04:58
52~ 07:47
06~10:50
22~11:00
09~12:07
00~ 14:40
23~17:10
56~ 18:43
20~ 23:05

July 31 (Wed)

03:
06:
08:
09:
09:
16
15:
21

Aug.
03:
05:
08
09:
11
13:
15
21:

Aug.
03:
09:

Aug.
11

Aug.

Aug.
08:
13

20~ 05:04
08~07:39
27~109:18
20~10:56
30~ 10:15

00~ 17:00

29~ 16:14

17~23:14

01 (Thu)
20~04:52
50~07:39

:43~10:03

25~11:10

:03~11:59

00~14:00

21~17:10

19~ 23:00
02 (Fri)

20~ 04:55
16~11:04

03 (Sat)

00~ 11:45

04 (Sun)

05 (Mon)
00 ;

:00~15:00

Local Time (-10h=UTC) Fine

SONDE-65(00"01S, 156" 02F)

ATLAS Buoy Recovery (00° 00.601N, 156" 03. 650F)

ATLAS Buoy Deployment (00" 00. 964N, 156' 09. 452E) 1972m
SONDE-66 (00" 01N, 156° 12E)

CTD-44 (00" 02N, 156" 09E)

Preparation of ATLAS deployment
SONDE-67(00' 32N, 156" 05E)

€TD-45 (01" 00N, 156' 00F)

SONDE-68(01" 27N, 156" 00E)

Local Time (-10h=UTC) Rain/Cloudy
SONDE-69(02' 01N, 156' 00FE)

ATLAS Buoy Deployment (02° 01.523N, 156' 00. 757E) 2590m
CTD-46 (02" 03N, 156" 02F)

SONDE-70(02° 03N, 156' 02E)

ATLAS Buoy Assembly

SONDE-71 (03" 00N, 156' 00F)

CTD-47 (03" 00N, 156" 00F)

SONDE-72 (03" 50N, 156" 02E)

Local Time(-10h=UTC) Fine

SONDE-73 (04" 45N, 156" 03E)

ATLAS Buoy Recovery (04" 59.804N, 156" 03. 352E)

ATLAS Buoy Deployment (04 59. 789N, 156' 03. 652E) 3607m
SONDE-74 (04" 59N, 156" 06E)

CTD-48 (05°01N, 156" 06E)

Replacement of the gear

SONDE-75 (05" 21N, 155" 33E)
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