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1. Cruise Summary
Ship: R/V KAIYO
Institute: Japan Marine Scienceand Technology Center
Chief scientist: Yoshifumi Kuroda, JAMSTEC (Palau-Kavieng)
Chief scientist: Kentaro Ando, JAMSTEC (Kavieng-Guam)
Co-Chief scientist: Djoko Hartoyo, BPPT
Cruise code: K9505
Project title: Tropical Ocean Climate Study (TOCS)
Period: 30June1995 - 26 July 1995
Port of call: Palau, Republic of Palau (27-30 June1995)

Kavieng, Papua New Guinea (14 -16July 1995)

Guam, United States of America.(26-27 July 1995)
Purpose:
The purpose of this cruise was to observe physical oceanographic
conditions in the western tropical Pacific for better understanding of
ocean-atmosphere interaction and its affects on the ENSO phenomena
(El Nino/Southern Oscillation) and climate change. The cruise was
carried out under the research program of Tropical Ocean Climate
Study (TOCS) at the 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. Mr.Djoko Hartoyo, Ali Alkatiri (BPPT) and Lt.
Ibrahim Lakoni (Security Officer) participated in the cruise.
During this cruise recoveries and deployments of meteorological and
oceanographic buoys as part of the TAO array were conducted by
Pacific Marine Environmental Laboratory (PMEL) of National Oceanic
and Atmospheric Adminisjcration (NOAA), USA. Mr. David Zimmerman
and Ms.Anne Nimershiem of PMEL participated in the cruise for the
moorings during Kavien-Guam leg.

Observation summary:

The following measurements were completed: 50 CTD (Conductivity-
Temperature-Depth profiler) casts, 58 upper air soundings (Omega
sonde), continuous ADCP (Acoustic Doppler Current Profiler)
measurements, two recoveries and four deployments of subsurface
current meter buoys. Two recoveries, four deployments and one repair
of TAO surface buoys were also carried out.



Observation results

The western Pacific area is a "crossroad" of many current systems such as
the Mindanao Current, North Equatorial Countercurrent, South Equatorial
Current, Equatorial Undercurrent, and New Guinea Undercurrent, and exhibits
very complicated sea conditions. In TOCS K9505 cruise we intended to
observe these boundary currents and equatorial currents in a total way as
much as possible. During the period of observation, easterly winds was
dominant in equatorial Pacific, and the sea-surface-temperature (SST)
anomaly was +0.5C from TAO. Further, there was anomalous rain in the
western Indonesia even though the Indonesia was usualy in the dry season.
Hence, the equatorial area was in a La Nina-like‘,condition.

On the equator the homogeneous temperature layer existed up to 70m to
80m between 138E-148E, which is deeper than usual detpth there. Further,
salinity stratification developed in the homogeneous temperature layer so
that the distinct barrier layer was formed. A thin salinity minimum layer
was found from 142E to146E between the homogeneous temperature layer
and thermocline. The shipboard ADCP showed that the South equatorial
current flowed in the surface layer at about 0.5m/s.

In this cruise we have found the origin of the Equatorial Undercurrent (EUC)
near 139E, which was shown by the shipboard ADCP. Further, EUC is also
seen around equator (st. 35) in the meridional temperture and density
sections along 142E (0.0 - 2.5S) because there was thermostad (or
pycnostad) at about 220m deep. There was a salinity maximun (more than
35.5psu) at about 180m dee;p in the thermocline layer. Desolved oxygen (DO)
also showed almost homogeneous value in this layer (about 3.4ml/l). Below
this, however, there was a DO minimum layer at about 400m, which is
probably advected from further east (we have observed low-oxygen layer in
our past TOCS cruises).

The New Guinea Undercurrent is seen around sts. 29 & 30 along 142E. It
has been found that the current has a deep structure extending more than
500m deep. The core of the current (at 200m deep) has a salinity maximun
of 35.5 psu, which is similar value to that of EUC; DO at this depth was
about 3.5ml/l, which is slightly larger. Further, there was a DO maximum at
500m deep, indicating the Antarctic Intermediate Water advected by the
deep New Guinea Undercurrent.



In the Indonesian EEZ, observation has rarely been made and the data have
not been accumulated. This cruise may be characterized as the one being
made during a dry season of the Indonesian monsoon, while other cruises
(e.g. JAMSTEC WOCE) in this region were made during the wet season.
Relatively fresh water (less than 34.8psu) was observed at the stations
near Mindanao; the water is originated in the mid-latitude of the North
Pacific, and is advected by the Mindanao Current. At the other stations in
the Indonesia EEZ, however, salinity maximum has the value of about
35.2psu; a lot of interleaving structures were observed, which implies that
water mass formation due to mixing is active in this area. The density
section along 2N shows that the current close to Halmahera Is. flowed
northward in the upper 250m, while southward below 250m. The latter is
one of descoveries of this cruise. This undercurrent could occur due to a
baroclinic response to the anomalous easterly winds in the western
equatorial Pacific. Further, this undercurrent may prevent the Antarctic
Intermediate water (AIW) from being advected further north toward
Mindanao, where AIW has been often observed previously.

From the TS analysis it has been found that the thermocline water near
Indonesia (from st. 6 to 16) is contained within an envelope between the
water mass from the North Pacific and a relatively saline water mass with
the maximum salinity of 35.2psu. There are a lot of interleaving structures
within the envelope, implying that the mixing occurs between the two water
masses. Further, the saline water was advected up at least to 6N, which can
be seen from the TS property at st.1.

From the time series of t'emperature and salinity obtained from moored
CTD between Morotai and Talaudo have shown that relatively low-
temperature and low-salinity water existed during the wet season of the
Indonesian Monsoon. We have found that the water has the similar properties
to those near Mindanao. This fresh water property was also found in the
previous (WOCE) cruises along the sections between st. 4 and st.12. This
implies that the water outflowed from the Indonesian seas. On the other
hand, relatively high-temperature and high-salinity water existed during
the dry season. Therefore, there are distinct seasonal variabilities of water
properties in the western Pacific.

We maintain six ADCP moorings in the western equatoirial area at present



(in which four moorings are deployed during this cruise), so as to study
variabilities of EUC in the western end of the Pacific where EUC originates,
and to study effects of these variabilities on the generation and dissipation
of the warm pool . Further, relationship betwen variabilities of EUC and the
New Guinea Undercurrent will be explored using these ADCP moorings.

Finally, we would like to thank Captain Tanaka and crew members of
"KAIYO" for an exellent support during TOCS K9505. It is their support that
made this research successful.



2. List of Shipboard Instruments

(1) CTD (Conductivity-Temperature-Depth profiler)
SBE 9-11plus system, Sea Bird Electronics, Inc, USA
for 6800m depth

(2) Shipboard ADCP (Acoustic Doppler Current Profiler)
a. JLN 610, Japan Radio Co. Ltd
(125kHz, 6 m bin width, 3 depth layers of 20m, 50m and 80m)
b. VM-ADCP, RD Instruments, USA S
(75kHz, 16m bin length, Nominal range 560m starting 30m depth)

(3) Upper air soundings (Omega sonde)
Digi CORA MW11 Vaisala, Finland
Omega Sonde Rs-80N
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Zonal temperature section along 6N (127E-130E) Zonal salinity ‘section along 6N (127E-130E)
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NNW~SSE temperature section (6N,127E-28,129E) NNW-SSE salinity section (6N,127E-2S,129E)
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Zonal temperature section along 2N (129E-138E) Zonal salinity section along 2N (129E-138E)
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Meridional temperature section along 138E (2N-EQ) Meridional salinity section along 138E (2N-EQ)
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Zonal temperature section along EQ (138E~149E)
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Meridional temperature section along 142E (EQ-2.58) Meridional salinity section along 142E (EQ-2.5)
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NW-SE temperature saection (EQ,147E - 2S,150E) NW-SE salinity section (EQ,147E - 25,150E)
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Dissolved Oxygen Measurement

T.Shiribiki and K.Komine
Sanyo Techno Marine,Inc.,Japan

Objective :
Measurement of dissolved oxygen using DO meter with correction of the Winkler titration.
Comparison of DO meter data corrected by the Winkler titration with CTD-DO data .

Instruments:
DO Meter ; TOA Portable Dissolved Oxygen Meter Model DO-25A
Titrator  ; Metrohm Model 716 DMS Titrino / 10ml of titration vessel
Detector ; Pt Electrode / 6.0401.100
Software ; Data acquisition / Metrohm , METRODATA / 6.6013.000
Endpoint calculation / it was written in NS8BASIC / MS-DOS(NEC)

Methods : ,

The samples for DO Meter were collected from 5-liter Niskin water samplers into 100ml
D.O.glass bottles. In each cast, several samples for the Winkler titration were collected into
calibrated BOD flasks (ca,180ml)(see Green and Carritt 1966). During sampling,
3-bottle-volume of sample water was overflowed and sampling water temperature was
measured during sampling.

After the sampling, the samples were immediately measured by D.O.Meter with salinity
correction. Before the measurement, the DO Meter was adjusted to 0-100%(see TOA DO Meter
operation manual ).

The samples for the titration method were analyzed within 2 hours. The D.O. values were
obtained by Metrohm piston buret of 10m! with Pt Electrode using whole bottle titration in the
laboratory controlled temperature (ca,22C).

We corrected the values of the’DO Meter with calibration factors. The factors were a linear
regression line based on the Winkler titration Value vs DO Meter Value.

The standardizations have been done everyday before the sample titration. An analytical
method was done according to the WHP Operations and Methods(Culberson,1991).

Reproducibility:
(1) DO Meter Value
142 pairs of samples were analyzed as replicates taken same Niskin bottle.
Difference of replicates samples was an average of 0.008 ml/l, and standard deviation
(2 sigma) of 0.016 ml/l (0.35% of D.O. maximum in this cruise )
(2) Winkler Titration Value
In the same way, 71 pairs of samples were analyzed. Difference was an average of 0.011
ml/l, and standard deviation (2 sigma) of 0.022 ml/1 (0.46% of D.O. maximum in this cruise ).



Results :
(1) DO Meter Value Correction
Linear regression line was obtained by 237 pairs of DO Meter - Winkler data. (Fig. 1)
Formula : Y = 0.111 + 0.988 X X (n=237)
R = 0.997
Y : Winkler value (ml/l) X : DO Meter value (ml/l)
All data in table 1 were corrected by this formula.
(2) CTD-DO Sensor Value correction )
In the same way, linear regression line was obtained by 516 pairs of CTD-DO Sensor - Meter

data.(Fig. 2)
Formula : Y = -0.734 + 1.297 X X (n=516)
R =0.971
Y : DO Meter value (ml/) X : CDT-DO value (ml/))
(3) Contour

Contours in Fig.3 were made from corrected dissolved oxygen data in Table 1.
Linel1:Sinl1,2,3,4
Line2:Stn4,5,6,7,8,9, 10, 11
Line 3 : Stn 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21
Line 4 : Stn 21, 22, 23, 24, 25
Line 5 : Stn 30, 29, 31, 32, 33, 34, 35
Line 6 : Stn 25, 26, 27, 28, 35, 36, 37, 38, 39, 40
Line 7 : Stn 40, 41, 42

Reference : :

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

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

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

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

203-206.

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

S.Kitagawa and K.Taira(1993) Measurements of dissolved oxygen by an electrode method,
Umi no Kenkyu(in Japanease), 2, 15-18.

TOA Electronics Ltd.(1991) DO-25A Portable Dissolved Oxygen Meter Operation Manual,
Tokyo, 29
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Table 1-1 Dissolved Oxygen

K9505 SIN. 1 K9505 SIN. 2 K9505 STN. 3 K9505 STN. 4 K95 05 SIN. 5§
6 N 130° E 6 N 129° E 6° N 128 E 6 N 1277 E 5° 26.7TN 127" 20F
Dep. (db) 0,(ml/1) Dep. (db) 02:(ml/1) Dep. (db) 02(ml/1) Dep. (db) 0-(ml/1) Dep. (db) 0:(ml/1)

0 4.49 0 4.56 0 4.48 0 4. 43 0 4.48
25 n.d. 25 4.64 25 4.52 24 4. 65 25 4.54
50 n.d. 50 4.63 50 4.77 49 4. 74 49 4.77

100 n. d. 101 4.02 99 3.76 100 4.11 100 4.01
150 3.21 150 3.60 149 3.36 150 3. 13 150 2.97
199 3.15 200 2.89 200 2.45 200 3. 08 © 199 2.53
249 3.02 251 2.79 251 1.94 250 2. 66 251 1. 90
300 2.03 300 2.50 300 . 1.74 300 2. 16 301 1.98
349 2.65 349 2.45 249 2.37 348 1. 86 351 2.35
399 n.d. 399 2.51 399 2.54 399 1. 96 400 2. 36
500 n.d. 501 2.44 499 2.25 502 2. 16 500 2.61
751 n.d. 752 2.19 750 2.59 750 2. 37 749 2.55
1001 2.19 1004 2.08 1002 2.43 1002 2.23 1003 2.34

K9505 SIN. 6 K9505 SIN. 7 K9505 SIN. 8 K9505 STN. 9 K9505 SIN. 10
4" 53.0N 127 40E 4" 20. 0N 128° E 3" 46.6N 128" 20E 3" 13. 38 128" 4(F 2° 40.0N 129° E
Dep. (db) Qa(ml/1) Dep. (db)  0.(ml/l) Dep. (db) 0.(ml/1) Dep.(db) 0:(ml/1) Dep. (db) 0:(ml/1)

0 4.51 0 4.53 0 n.d. 0 4.57 0 4.50
24 4.61 24 4.63 24 4.54 25 4. 52 25 4.58
50 4. 65 50 4.63 50 4. 54 T 52 4. 48 50 4.45
99 4.13 100 3.38 98 3.26 100 3. 15 100 3.17

150 3.24 151 3.67 149 3.87 149 3. 26 149 3.17
196 2.98 200 3.04 199 3.19 201 3. 17 200 3.51
250 2.82 250 2.75 249 3. 05 249 317 250 3.39
301 2.79 300 2.64 300 2.75 299 2. 99 300 2. 86
351 2.77 348 2.54 350 2. 68 349 2.70 349 2.44
400 2.71 401 2.63 399 1.92 400 2.13 399 2.11
501 2.72 499 2.48 499 2.39 499 2. 43 500 2. 14
790 2.39 749 2.09 749 . 2.08 750 2. 46 750 2.14
1001 2.16 1001 2.04 1000 2.12 1007 2. 22 1001 2.29

K9505 STN. 11 K9505 STN. 12‘. K9505 STN. 13 K9505 STN. 14 K9505 STN. 15
2 N 129° E 2 N 129" 20E 2° N 130° E 2 N 131° E 2 - N 132 E
Dep. (db) 0.(ml/1) Dep. (db) 0.(ml/1) Dep. (db) 0:(ml/1) Dep. (db) _0.(ml/1) Dep. (db) 0:(ml/1)

0 4.54 0 4.48 0 ¢ 4.54 0 4. 61 0 4.53
25 4. 47 24 4.51 25 ° 4.56 25 4. 62 25 4.59
50 4.38 50 4,20 50 4.53 50 4. 37 50 4.57
99 3.17 100 3.18 100 3.47 100 3. 34 100 3.72

149 3.16 150 3.14 150 3. 14 149 3.15 150 3.24
199 3.17 200 3.20 200 3.35 199 3. 35 200 3.35
250 3.18 250 3.15 250 3.23 250 3.18 250 3. 15
300 2.93 299 .01 300 n. d. 300 3. 08 300 2. 86
350 2. 67 349 2.68 350 2. 06 350 2. 65 350 314
400 2.59 400 2.10 400 2.19 400 2. 67 399 2.95
500 2.18 500 2.32 500 2. 16 500 2. 64 500 2.89
749 2.21 749 2.34 750 2.15 749 2. 45 749 2.31
1003 2.27 1000 2.16 1001 2. 14 1001 2. 29 1001 2.27
n.d. = No Data



Table 1-2 Dissolved Oxygen

K9505 STN. 16 K9505 STIN. 17 K9505 STN. 18 K9505 STN. 19 K9505 STN. 20
2 N 133 E 2 N 184° E 2° N 135" E 2 N 136" E 2° N 1877 E
Dep. (db) 0:(ml/1) Dep. (db) _0:(m1/1) Dep. (db)  0:(ml/1) Dep. (db) 0:(ml/1) Dep. (db)  0:(ml/D)

0 4.43 0 4.43 0 4.50 0 4. 49 0 n.d
25 4.49 25 4.47 25 4. 56 25 4. 64 25 4.39
50 4.51 50 4.43 50 4.53 50 4. 62 50 4.41

100 3.73 100 3. 64 100 3.72 100 3. 80 160 3. 60
150 3.7 150 3.22 150 3.33 150 3. 85 150 3. 26
200 3. 40 200 3.22 200 3. 35 200 3.37 199 3.28
249 3.13 250 3.14 249 3.35 250 3. 41 250 3.32
300 2.94 300 2.95 300 3.33 300 3.29 300 3.27
350 3.01 350 3.12 350 3.28 350 3.09 348 2.84
400 2.70 400 3.02 400 2.98 400 2. 81 400 2.83
500 3.05 500 n.d. 499 2.72 500 2. 78 501 2.60
750 2.36 750 2.438 749i 2.41 750 2. 66 750 2.07
1001 2.21 1060 2.01 1002 2.20 1001 2. 29 1002 2.23

K9505 STN. 21 - K9505 SIN. 22 K9505 SIN. 23 -K9505 STN. 24 K9505 SIN. 25
2 N 138 E 1" 30 N 138 E 1° N 138 E 0" 30 N 138° E 0 N 138 E
Dep. (db) 0:(ml/D) Dep. (db) 0:(ml/1) Dep. (db) 0.(ml/1) Dep. (db) 0:(ml/1) Dep. (db) 0:(ml/1)

0 4.53 0 4.50 0 4.45 0 4. 45 0 n.d.
24 4. 61 25 4.55 25 4.51 25 4. 50 25 4. 45
50 4.63 50 4.58 49 4. 37 50 4. 46 50 4.45

100 3.91 100 4.03 99 3. 56 100 3. 43 100 3.37
149 3.30 149 3.24 150 3.25 150 3.28 149 3.25
200 3.30 200 3.31 200 3.33 200 3. 30 199 3.30
250 3.24 250 3.36 250 3. 36 250 3. 37 249 3.35
300 3.29 300 3.25 300 3. 04 300 3.23 300 3.29
350 2.43 349 2.76 350 2.176 350 3. 04 350 3.15
400 2.72 400 2.79 400 n. d. 400 2. 65 400 3.17
500 1.93 500 2.45 499 2.35 501 2. 63 500 2.64
750 2.12 750 2.05 749 n.d. 751 2. 66 750 2.15
1000 2. 14 1001 2.24 1002 2.30 1001 2. 31 1001 2.27

K9505 STN. 26 K9505 STN,; 27 K9505 STN. 28 K9505 STN. 29 K9505 STN. 30
0 N 139 E 0 N 140° | E 0° N 141° E 2° 30 N 142° E 2" 40 N 1427 E
Dep. (db)  0-(ml /1) Dep. (db) 0:(ml/1) Dep. (db) 0.(m1/1) Dep. (db) 0:(ml/1) Dep. (db) 0:(ml/1)

0 n.d. 0 4.41 0 4. 45 0 4, 46 0 4.52
25 4.50 25 4.45 25 4,52 25 4. 47 25 4.52
50 4.48 50 4.43 50 4.52 50 4. 47 50 4.53

100 3.37 100 3.36 100 3.37 99 3. 63 100 4.02
150 3.28 151 3.36 151 3.25 150 3.57 150 3.67
200 3.32 - 200 3.32 200 3.35 201 3. 47 200 3.56
249 3.35 250 3.31 250 3.37 250 3. 47 250 3.56
299 3.27 300 3.34 300 3.39 300 3.40 299 3.52
349 3.18 350 2.76 350 2.53 350 3. 52 350 3.60
400 2.61 400 2.59 400 2.53 400 3. 64 400 3.67
500 2.69 500 2.99 500 2.79 500 3.55 500 3.78
750 2.23 750 2.29 750 2.26 750 3. 46 749 3.36
1000 2.28 1001 2.30 1001 2.35 1002 2. 70 1002 2. 86
n.d. = No Data



Table 1-8 Dissolved Oxygen

K860 STV, 81 KB60o §TN. 32 K806 §TN, 83 KB608 STN. 84 K86 .08 STN. 86

r N 142" ¢ 1* 30 N 142° ¢ 1 N 142° E 0° 30 N 142 B 0 142°  E
Dep.(db) 0:(ml/1) ~ Dep.(db) 0:(ml/1)  Dep.(db) 0:(ml/1)  Dep.(db) 0:(ml/1)  Dep. (db) 02(nl/1)
0 n.d. 0 4.47 0 4.50 0 4.50 0 4.52
25 4.56 25 4.55 25 4.48 25 4.55 25 4.39
50 4.54 76 4.54 51 4,44 50 4. 42 50 4.28
100 3.93 S 101 3.80 100 3. 34 100 3. 65 100 3.52
150 3.43 150 3.38 150 3.47 150 3. 29 150 3.33
200 3.48 200 3.47 200 3.38 200 3. 48 200 3.47
250 3.50 250 3.35 250 3.55 250 3.49 250 3.47
300 3.55 300 3.04 300 3.08 300 3. 02 300 3.381
350 2.56 350 2.59 350 2.47 350 2.59 351 2.59
399 3.08 400 2.58 400 2.75 399 2. 33 401 2.56
499 3.56 500 3.65 500  3.45 500 3. 42 499 2.77
750 2.53 750 2.48 750, . 2.30 750 2. 29 750 2.42
1001 2. 64 1001 2.47 1001° 2. 41 1001 2. 41 1001 2.46
K9505 STN. 36 K9505 STN. 87 K9505 STN. 38 K9505 STN. 39 K95 05 STN. 40
0 143 E 0 144° E 0 145° E 0 146° E 0 1477 E
Dep. (db) O.(ml/1)  Dep.(db) 0s(ml/1)  Dep.(db) 02(ml/1)  Dep.(db) 0:(ml/1)  Dep. (db) 0.(al/1)
0 4. 45 0 4,36 0 4.48 0 4. 43 0 4.36
25 4.35 25 4.43 25 4.51 25 4. 46 25 4.27
50 4.34 49 4.44 49 4.49 ’ 85 3. 91 50 4.27
100 3.17 100 3.30 90 4.07 100 3. 37 100 3.44
150 3.31 150 3.39 150 3. 34 150 3. 27 150 3.16
198 3.38 200 3.23 200 3.33 200 3. 20 200 3.13
250 3.45 249 3.30 250 3.35 250 3. 33 250 3.12
299 3.23 300 3.05 300 3.13 300 3 14 300 2.87
350 2.72 350 2.74 350 2. 62 350 2. 28 351 2.17
400 2.41 400 2.29 400 2.71 400 2. 74 400 2.37
500 2.97 501 2.99 500 2.97 500 2. 84 499 2.77
749 2. 39 750 2.23 750 2. 16 751 2. 95 750 2. 14
1003 2.43 1000 2.50 1001 2.37 1000 2. 42 1001 2.24
K9505 STN. 41 K9505 STN, 42 K9505 STN. 43 K9505 STN. 44
I S 148° S0E 2 S 150° E 2 S 156" E 1 S 156° E
Dep. (db) 0:(ml/1) Dep. (db) Oz(mI}I) Dep. (db) 0.(ml/1) Dep. (db) 0:(ml/1)
0 4.45 0 4.46 0 4.39 0 n. d.
25 4.54 25 4,54 49 4.44 25 4. 69
50 4.57 49 4.51 99 3. 96 50 4. 68
99 3.53 99 3.61 149 3.18 100 3.35
150 3.27 149 3.49 176 n.d. 151 3. 24
200 3.30 199 3.46 200 2.63 200 3.35
250 3.33 249 3.53 250 2. 64 250 3.13
299 3.24 299 3.47 299 2.22 300 2. 50
350 2.719 350 2.84 349 2.03 350 2. 36
400 2.58 400 2.78 399 2.24 401 nd
500 3.04 500 2,66 500 3.12 500 2. 90
750 2.59 750 3.01 750 371 . 750 2. 48
1002 2.39 1002 2.65 1000 3.02 1000 2. 37

n.d. = No Data



SBE SEA-BIRD ELECTRONICS, INC.

1808 136th Place N.E., Bellevue, Washington 98005 USA
ICCCCCC Telephone: (206) 643-9866 Telex: 292915 SBEI UR Fax: (206)643-9954

DISSOLVED OXYGEN SENSOR CALIBRATION: S/N 130311 10 March 1995

Sensor type:
Beckman, Module S/N 3-07-19

Sensor Current

2.4477 E-7

m
b -5.3850 E-10 N

o

The use of these constants in a linear equation of the form

I=mV +b
willyield DO sensor membrane current as a-function of sensor output voltage.

Sensor Compensation Temperature

k
c

8.9224
-7.0145

hn

The use of these constants in a linear equation of the form

T=kV+c¢
will yield membrane temperature as a function of temperature channel voltage with a
maximum error of about 0.5 deg C. The correction to dissolved oxygen resulting from
the use of this calibration should be sufficient to achieve the precision of which the sensor
is capable. ;

SEASOFT Coefficients based‘ on Oxfit Calibration Results

Soc 2.2105

Boc -0.0399
tcor -0.033 (nominal)

pcor 1.50e-4 (nominal) 6)\ q(; 046 e __l
tau 2.0 ~ (nominal)

wt 0.67 (nominal)

barometer = 976.167 mB

Twater = 7.545 deg C

Tcomp = 7.368 deg C

Isat = 0.560 uA

lair = 0.715 uA

Izero ' 0.018 uA
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5. Meteorological Measurements

5.1 Atmospheric Sounding

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

pool”area.

Method

¥e observed vertical profiles of pressure, temperature, relative humidity, and
wind speed/direction by VAISALA DigiCORA MW 11 Automatic Radiosonde Set.
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 JAMSTEC), and Radiosonde(RS80).

The range of measured parameter by RS8( and these accuracy is the follows ;

Parameter Range Accuracy
Pressure 1060 - 3 ~ hPa 0.5 hPa
Temperature -90 - +60 deg-C 0.2 deg-C
Relative humidity 0 - 100 % 3 %
¥ind speed 0 - 180 m/s 0.5 m/s

¥e launched the balloon every 6 hours at 00Z, 06Z, 12Z, and 18Z during two weeks
from 6 JUL "95 to 12 JUL 95 and from 17 JUL '95 to 23 JUL ' 95, and obtained 58

sounding data. Table 5-1 shows Radiosonde Launch Log.

Preliminary Result .

Fig.5-1 shows the EMAGRAM and Wind profile with sounding time (YYMMDDTT UTC)
and position.

The southeast trade wind dominated on the western side area of 147F at the
first half period form 6 to 12 JUL. Near the sea surface, wind speed was around
5 m/s. And they have two type vertical profiles. One is the parabolic shear type

of its center located at about 600 hPa level on the west side aria of 142E
longitude line, and other is the liner shear one on the eastern area. Above 600
hPa, there is some dry air. From 1800 8 JUL to 0600 9 JUL and form 1200 to 1800

10 JUL, as we were covered with the advanced cumulonimbus, atmospher of lower

layer was very wet.



On the equator, the inversion layer exists near the 550 hPa level (i.e. 0 deg-C
or melting layer). It was already reported by TOGA-COREA, therefore the
existence of this 0 deg-C layer inversion may be common occurrence feature over
the equatorial Pacific ocean in all the year.

At latter half period from 17 to 23 JUL, the vertical profiles of the
atmospheric was similar the first period one on the southern side area of 5N.

On the equator, 156E, we observed very weak westerly wind at the surface layer.
Northeast trade wind was very weak on the nothern side area of 5N. So it was

not found the typical inversion layer at this aria.



Toble 5-1

Radio Sonde Launch Log Sites

No.

01
02

Time (UTC)
YYMMDDTT
94070600
940706 06
94070612
94070618
84070700
940707 06
94070712
94070718
94070800
940708 06
94070812
94070818
94070900
94070906
94070912
94070918
94071000
94071006
94071012
94071018
94071100
94071106
94071112
94071118
94071200
94071206
94071212
94071218
94071300
94071700
94071706
94071712
94071718
94071800
94071806
94071812
94071818
94071900
94071906
94071912
94071918
94072000
94072006
94072012
94072018
94072100
94072106
94072112
94072118
94072200
94072206
94072212
94072218
94072300
94072306
94072312
94072318
94072400

Position
lat.

[=]
S
[=3
[}
DLV ZVNYWZZZZZZZ 2D ZZ

o

no

W

o
LEZRZZZ2ZZZZRZZZRZZZ2ZZZZZUOUOULZUOUDNDUNLYL VY

Long.
129
130
131
132
133
134
135
136
137
138
138
137
138
138
139
140
141
141
142
141
141
142
142
142
143
144
145
146
147
155
156
155
155
156
156
156
156
156
156
156
156
156
156
156
155
156
156
156
156
156
155
154
153
152
151
150
149
148

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

Surface
Press. Temp. RH W.D. ¥.S.
(hP) (DEG-C) (%) (deg) (m/s)
1008.0 30.9 70 232 3.8
1006. 3 26.3 17 104 6.5
1007.2 27.7 80 110 7.0
1006. 8 27.9 79 091 8.5
1008. 2 30.0 74 068 6.5
1006. 8 29.4 70 090 4.5
1009.1 28.4 77 072 5.0
1008. 1 27.8 178 078 3.5
1010.1 30.4 70 099 6.3
1007.9 29.6 73 090 3.0
1009. 4 27.5 90 139 7.1
1008.0 27.8 18 100 4.3
1010.6 26.5 83 164 2.4
1008. 2 26.5 80 075 6.5
1009. 8 26.6 89 090 4.6
1008. 7 26.3 91 329 3.0
1010. 4 30.1 66 136 3.0
1006. 8 28.9 79 292 1.4
1009. 5 26.4 82 000 6.5
1008. 8 25.8 84 174  12.1
1011.0 27.0 80 287 2.3
1007.3 28.1 69 233 2.3
1009.9 27.4 82 000 1.5
1008. 3 26.5 83 009 4.9
1010. 2 29.1 66 064 3.6
1008. 2 26.7 80 021 8.5
1010.1 28.4 178 036 3.0
1008. 4 27.7 178 calm 0.0
1Q10.3 34.0 47 165 4.0
1011.6 30.1 63 149 4.0
1008.5 34.2 50 150 4.0
1011.0 28.4 178 153 5.0
1009. 3 27.4 76 127 5.0
1011.6 27.9 170 051 1.5
1009. 2 34.2 51 124 1.2
1011.6 27.5 80 160 4.0
1010.2 26.6 82 148 1.8
1011.9 33.3 43 101 2.0
1009.5 30.0 63 080 1.0
1011.5 27.9 75 267 0.3
1009.5 26.9 82 139 2.0
1011.6 35.9 41 068 2.5
1008. 5 33.9 48 100 5.0
4010.2 27.5 15 110 5.0
1008.7 26.9 78 095 5.0
1010.3 30.6 60 125 6.0
1007.8 29.4 65 125 4.2
1011. 1 28.1 76 124 6.7
1009. 4 27.1 79 091 3.8
1011.4 30.6 65 065 3.0
1008. 4 30.8 60 037 4.7
1012.3 24.7 92 069 4.8
1010.2 27.4 178 338 1.2
1011.2 28.4 77 320 2.9
1008.3 29.5 74 346 4.5
1010. 4 27.6 81 335 6.6
1008.7 27.8 80 342 4.5
1010. 1 26.6 86 004 5.0

Max Aititude

(hPa)

(m)

21, 888
24, 607
22, 806
22, 383
23,579
24, 146
23, 450
21,329
23, 392
22,402
22,761
21,569
23, 590
22,915
23,316
23,711
23,711
22,169
22,181
19, 692
22,459
23, 399
19, 665
19, 761
21, 246
23, 167
21,313
22,900
23, 261
21, 632
22, 148
22,217
21, 061
22,197
22, 883
21,581
21,158
22, 635
22,518
21, 252
20, 999
22, 248
21, 413

21, 160

21, 063
22, 247
22,438
22,408
22,168
21, 829
21,768
20, 865
20, 557
23,217
21, 434
20, 787
21, 295
18, 814

Cloud

Amount Type

9
6

ot
o

D NSO NN WO = U N 0 00N WD O 00~ <D i i O N O o W LR © SN N Wy W ©

—
oo

Cu
Cu, Ac
Cu, Sc
Cu, S¢
Cu
Cu
Cu

Ci, Cu
Cu, Cb
Cu, Ac

Cb

Cu, Ns
Se, Cu, Cb
Cu, Cb
Cb

Cu, Ci
Cu, Cb

Cb

Cb, Cu, Sc
Cb, Cy, Sc, Ci
Cu, Ac
Cu, Ac
Cu, Ci
Ci, Cu
Cu, Cb
Cu, Cb, Ci
Cu, Ac

Cu

Cu, Ci
Cu, Ci, Ac
Cu, Ci
Cuy, Ci

Cu

Cu, Ci

Cu
Cu, Ac
Cu
Cu, Cb
Ci

Cu, Ci
Ac, Cu, Ci
Cu

Cb, CU
Cu, Cb, Ci
Cb, Cu, Ac
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9.2 Surface Meteorological Measurments

Fe observated several parameter of surface meteorological every.4 hours fronm

Palau to Kavieng and form Kavieng to Guam (Fig. 5-2 and Table5-2),
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Table 5-2 Surface Meteorological Mesurements

Time Position W.D. W.S. Weather Press. Dry Temp. Wet Temp. Sea W.T. RH
UTC Ship’s T.  lat. Long. (deg) (w/s) (hP) (DEG-C)  (DEG-C)  (DEG-C) (%)
95 JUN 30 3 JUN 30 12 PALAU be 1010.2 31.5
7 16 N E c 1008.9  27.5 29
11 20 N E be 1009.7  27.0 27
15 24 N E be 1010.5 28.0 29
19 JUL 1 4 N E be 1008.7 28.0 29
23 8 N E c 1010.2  27.8 28
JUL 1 3 12 N E c 1010.0  26.2 28
7 16 6 0N 130 0 E 125 3.0 c 1008. 2 27.8 29
11 20 6 ON 129 3 E 41 1.8 be 1008.1  27.8 28
15 24 6 I N 129 T7E 61 1.1 be 1010.2  28.0 25.0 29 78
19 2 4 5 49 N 128 19 FE 122 2.1 be 1008.8 27.4 25.2 29 85
23 8 6 ON 127 46 E 132 2.4 be 1008.7  27.7 25.1 29 82
2 3 12 5 55 N 126 60 E 110 5.0 be 1010.1  31.6 25.8 29 63
7 16 5 26N 127 21 E 110 5.0 be 1008.2  29.0 25.4 30 74
11 20 4 53 N 127 41 E 105 8.0 c 1006.7 27.5 25.5 29 85
15 24 4 33 N 127 36 E 96 4.3 bc 1010.0 28.0 25.2 29 80
19 3 4 4 5N 127 33 E 86 4.4 be 1008.3  27.4 25.2 29 83
23 8 4 4N 127 30 E 130 3.6 be 1009.3  27.9 24.9 29 78
3 3 12 3 39 N 127 55 E 126 5.3 be 1009.0 28.4 25.4 28 78
7 16 3 Il N 128 26 E 130 2.5 be 1006.9 28.4 25.8 28 81
11 20 3 12 N 128 22 E 125 5.0 be 1007.7  27.9 25.2 29 80
15 24 3 14N 128 20E 135 5.0 be 1009.2  27.8 25.4 28 82
19 4 4 3 12N 128 27 E 135 2.0 be 1007.7  27.6 25.0 29 81
23 8 3 14N 128 29 E 158 1.3 be 1008.7 27.6 24.6 28 78
4 3 12 3 14N 128 29 E 181 2.7 be 1008.5 29.4 25.0 28 70
7 16 3 I3 N 128 27 E 267 2.6 be 1006. 9 33.2 30.0 29 80
il 20 3 23 N 128 3 E 273 2.5 be 1007.8 27.0 24.9 29 84
15 24 3 30N 127 53 E 260 5.0 c 1009.0  28.0 25.6 28 82
19 5 4 3 27 N 127 53 E 295 2.5 c 1007.2 26.2 25.3 28 93
23 8 3 40 N 127 55 E 332 5.0 c 1009.1 25.7 24.6 28 91
5 38 12 4 18 N 128 2 E 330 1.0 c 1009.0 27.8 24.4 28 76
7 16 3 4N 128 22 E 254 6.8 c 1006.7  25.2 24.1 28 91
11 20 3 14 N 128 40 E 240 4.0 c 1007.3  26.0 24.5 29 88
15 24 2 43 N 128 58 E 138 4.5 c 1008.5 27.2 24.8 29 82
19 6 4 3 1IN 129 0E 174 L5 be 1008.0  27.2 25.0 29 84
23 8 2 ON 129 20 E 200 3.0 c 1008.2  28.0 26.0 29 85
6 3 12 2 ON 130 0E 180 2.0 be 1008.0  30.4 25.8 29 70
7 16 2 ON 130 36 E 94 6.5 be 1005. 4 29.0 25.4 29 74
11 20 2 ON 131 12 E 85 10.0 c 1006. 9 25.9 25.0 29 86
15 24 2 ON 131 56 E 90 9.5 c 1008. 2 27.0 26.2 29 94
19 7 4 3 ON 132 33 E 107 10.6 c 1006. 7 26.4 24.5 29 85
23 8 3 ON 133 10 E 75 8.5 be 1008. 0 28.4 25.1 29 77
7 38 12 2 0N 133 53 E 93 6.5 be 1008. 1 29.6 25.4 29 71
7 16 2 0N 134 30 E 92 4.5 be 1006. 3 30.4 25.6 29 68
11 20 2 ON 135 8 E 69 6.4 be 1008.3  27.8 25.4 29 83
15 24 2 ON 135 52 E 78 4.5 be 1010.0 27.2 25.6 29 88
19 8 4 2 0N 136 32 E 8 4.0 be 1008.3  26.2 24.5 29 87
23 8 2 0N 137 10 E 9 5.0 be 1009.0 28.2 25.4 29 80
8 3 12 2 0N I37%7E 90 6.5 be 1009.1  30.2 26.4 29 74
7 16 1 28 N 138 0 E 86 4.8 be 1007.3  29.6 25. 4 29 71
11 20 0 50 N 138 0 E 120 6.3 be 1008. 8 28.8 25.6 29 78
15 24 0 14 N 138 3 E 102 6.5 be 1009. 2 29.0 25.4 29 74
19 9 4 0 18 138 6 E 115 5.0 be 1008.0 28.8 26.0 29 80
23 8 0 1S 138 2E 25 4.0 be 1009.3  29.2 25.2 29 72
9 3 12 0 08§ 138 22 E 87 2.2 c 1010.0 27.4 25.4 29 85
7 16 0 ON 139 2E 79 6.0 0 1006.9  26.7 24.0 29 80
1L 20 0 0SS 139 4 E 8% 6.0 be 1008.9  28.5 25.6 29 80
15 24 0 ON 140 19 E 7t 2.1 be 1010.0  28.6 25.6 29 79
19 10 4 0 0SS 14 O0OE 180 2.1 be 1008.0  27.0 25.6 29 89
23 8 0 40 S 141 16 E 127 1.6 be 1009.0 27.8 26. 1 29 87
10 3 12 I 23S 141 35:E 124 3.2 be 1008.6  29.6 25.6 29 73
7 16 2 9SS 141 52 E 7 3.2 be 1006.8 29.1 25.6 29 76
11 20 2 40 S 142 0 E 60 0.5 be 1010.2 28.2 26.0 29 84
15 24 2 288 142 0E 90 2.0 be 1010.5 25.8 25.2 29 95
19 1L 4 2335 142 O0E 166 7.1 r 1008.9  25.6 24.0 29 87
23 8 2 26 S 142 58 E 330 1.7 c 1010.5  26.7 24.5 29 83
1L 3 12 2 0SS 142 ' E 245 4.5 be 1009.2  29.2 25.4 29 74
7 16 1 28S 142 0E 233 2.3 be 1007.3  29.6 25.4 29 71
11 20 0 55 S 142 0 E calm 0.0 be 1009.2  27.7 24.8 29 79
15 24 0 16 S 142 1 E 315 7.1 c 1010.1  27.0 25.6 29 89
19 i2 4 0 18§ 142 28 E 7 4.5 be 1008. 2 27.0 25.0 29 85
23 8 0 0SS 143 2E 37 4.5 be 1009.3  29.6 25.1 29 69




6. Shipboard ADCP Velocity Map
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DEPLOYMENT & RECOVERY

MOORING No. Q5 6708~ pp /38=

K&

PROJECT . TS TIME
AREA RECORDER D) | V. KupspAa
POSITION 0° 138°F (R)
DEPTH 3G/ O0m
PERIOD Q.5ul, @95 A NAVIGATION SYSTEM : - \W§ § §4-
No.of DAYS “ 370 '
LENGTH : 3425 m  DEPTH of BUOY 288 m  BUOYANCY : kg
ACOUSTIC RELEASER
TYPE BENTHOS  open,  [TVEE BENTHOS  \jtfom
SN 492 | SN £63
RECEIVE F. (3.0 kHz | RECEIVEF. 3.0 kHz'
TRANSMIT F. Kt.0 kHz | TRANSMITF. . \2 kHz
ENABLE C. = ENABLE C. C
RELEASE C. D RELEASE C. R
BATTERY 2 srenrs BATTERY 2 years
TEST on DECK Olc TEST on DECK 6
DEPLOYMENT _
DATE & Ry 1998 pTc SHIP [calyo ~ CRUSENo. Q65 C
WEATHER (. CONDITIONS /24 g8s DIR.OfWIND oo  VEL.of WIND Qsw/s
DEPTH 3{uo m DEPTHofAR. 37 56 m  DESCEND.RATE 2297m/s BUOY
POS. of STRT  1° 4/ 290 ¥ /32 °0)314= =235 HOR.RANGE m :
POS. of DEP. & o/ 20p¢’ 18 0.9 123§ ISINKER 72 :$9 DISAPPEAR.
POS. of MOORING 5 ° /205, 138" o0f.707 E LANDING >3:23
NOTE . . vt TIME S/R DEPTH
Local Tiue : q?b\ky 9§ o06:38 sk S NP 23/
Crre? 1S~ T 2507 S| :a$2/ J71 X
Rin 22140 ' Bl 67 1%/ T
HEL 2y i L 527 2380
23 o 376 2
240y 2784
RECOVERY
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

C mww»wwm




7

TIME RECORD

MOORING NO. : 35070 R- 00 13RE

DEPLOYMENT RECOVERY (Pote : )
START : 2| ‘2532 START :
o FivisH @ D'ZLSCT F(MVISH:
[TEMS S e, TIME MELS
AbcP  |I2201 2(:
WIRE w232 o
ABS Buoy | 3 2|42
7 3 2142
WIRE LOmi2[:43 - 2]:45
1 200 w|2 143 ~ 2] 50
KEVLER lo(ow]2]352 ~ 22107
l olowf2:69 ~22: 2
v (00 wlo2: T ~ 22:47
Class BALL | 10 | 22152
AR, ' 22:%2 £42
t | 272 53 663
Y Lo Q- 22:53~2:54
SiukKeER 22;: 589

L.T. Cooam é?ﬁ-lv 59 M@k 3‘1(0 "~
IS 290 AN Lo




| <

d:K}:>DO¢<:[}:>DO¢cmDOb—~———ﬁobwm*@d@mbod

ADCP
S/N 1225

CTD SBEI!6
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
CT608B

NYLON 3.3m

—O DOCICDDDOb————ctOD Op———aODOd

oO———oPOoGo—

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

WIRE -
11mm x 200m

RING 19mm
SHACKLE 18mm
RING 19mm

WIRE
LUmm x200m

RING 19mm
SHACKLE 18mm
SWIVEL BS103

SHACKLE 18mm.

RING 19mm
SHACKLE 16mm

KEVLER
12mm x 1010m

SHACKLE 16mm
RING 19mm
SHACKLE 16mm

KEVLER
12mm x 1010m

B2eeeE

PE__B=Dodarbod:

bodarbdto—m— o podang

@)

&g/

S1.«CKLE 16mm
SWIVEL BS103

SHACKLE 18mm
RING 19mm
SHACKLE 16mm

KEVLER

12mm x 1010m

SHACKLE 16mm

' SHACKLE 18mm

SWIVEL BS103

SHACKLE 18mm
RING 19mm
SHACKLE {6mm
BENTHOS
GLASS BALL
2040-17V x 10ps.

CHAIN
13mm x 8m

SHACKLE 16mm
RING "19mm

SHACKLE 18mm
SWIVEL BS103
SHACKLE {8mm

RING 19mm
SHACKLE 16mm

BENTHOS
AR.

S/N 692
SHACKLE 16mm

N

bod O“MODOCT.WD@CP“@W

bod

CHAIN
16mm x Sm
SHACKLE 16mm

BENTHOS
AR.
S/N 663

SHACKLE 16mm

" CHAIN

16mm x 2.0m

SHACKLE 18mm
RING 19mm
SHACKLE 18mm

NYLON
16mm x 9%4m

SHACKLE 18mm

RING 19mm
SHACKLE 20mm

CHAIN
16mm x 5m

SHACKLE 20mm
RING 19mm
SHACKLE 18mm

CHAIN

1émmx25mx2

=— SHACKLE 18mm x 2

RAIL ANCHOR

0

3910m

138" E




DEPLOYMENT & RECOVERY
MOORING NO-Q;O?[ D- ZE‘S KD

PROJECT TOCS TIME
AREA RECORDER (D) Koroo s
POSITION 2’ ~30S (R)
DEPTH 3940 m
PERIOD NAVIGATION SYSTEM : -h/& & §4_
No.of DAYS A
LENGTH : m  DEPTH of BUOY : m  BUOYANCY : ke
ACOUSTIC RELEASER
TYPE BepTrog TYPE BevTies
SN . AU SN bod
RECEIVE F. 2.0 kHz | RECEIVEF. 2.0 kHz'
TRANSMIT F. 14S kHz |TRANSMIT F., a0 kHz
ENABLE C. G. 4 ENABLE C. D
RELEASE C. = RELEASE C. C
BATTERY 2 vear BATTERY 2senye
TEST on DECK ok TEST on DECK ok
DEPLOYMENT ,
DATE 10 3y 1335 4Te SHIP KcA{Yf0  CRUSENo. [a6nc
WEATHER |, ,| ~ CONDITIONS §&% " & ¢ DIR. of WIND IS0 VEL.of WIND  \p.
DEPTH ¢34 m DEPTHofAR. 3545 m  DESCEND. RATE 2./]m/s BUOY
POS. of STRT 2" 22 40/ & /%) 89922F =1:10 HORRANGE m
POS. of DEP. ") 2§, 479 1) 38350 220 oSINKER 22:09 DISAPPEAR. 372 2|
POS. of MOORING 55" 52 {235 /e) 68 282 LANDING »> o
NOTE SHaik Locel 06210 If Nuly 7% TIME | S/R DEPTH
I3 Mylom Bopo Sl geeg| e | 7077
- S| 1y 12/ 2
‘ Bl 736 1354
i Ll =222 2¥)2
. 214 5b 2538
300 R0 |ER
RECOVERY 30:3). 5230 by SSBL
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
3dm. NUylon (lofm

C o w»wwm




TIME RECORD

MOORING ND. ‘4567 (0- 25842 E

DEPLOYMENT RECDVERY (Date : )
START : 21:CA START :
FIVISH: D2 109 EIvIsH: |
LTEMS SV et TIME MEMO TIME MEMp
ApcP |IIST] 2(: 1] “1Zan
kW\R“E 5Dm ~ 2[113
ABS Bf] 3 | 2(: 13
Z 3 20 14
WIRE 200 w2114 ~ 2] 1R
' 200 wi{ 21120 ~2] 1 22
KEVLER 1000 §2[1 4 ~2]:33
I ([ccomi2] 135~ 21 46
y 500wl 2 4R ~2| : 54
lass gatl | 1o [zl 5@
A. R. 694 | ==22:00 ('cf%:
'. 664 | 2422200 | K2
DM LlonN 1\34,,122:00 ~22: 02
A CHoR 22:09

oS ider + 34om
= BT

RN




Lo L

LOOCOrPPodte OO phod e Pos— g OPemsmemmmen (fOD O

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
1lmm 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
CT608B

w:boctcmabobo#——-—qob Op————aODPoOd

o0——oDPOd o

SHAC E 26mm
RING 19mm
SHACKLE 18mm
RING 19mm

WIRE
11mm 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
12mm x 1010m

SHACKLE 16mm
RING 19mm
SHACKLE 16mm

KEVLER
12mm x 1010m

0
i
i
o
0
@
RS

SHACKLE 16mm .

SWIVEL BS103

SHACKLE 18mm
RING 19mm
SHACKLE 16mm

KEVLER
12mm x 505m

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

BENTHOS
GLASS BALL
2040-17V x 10ps.

CHAIN
13thm x 8m

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

SHACKLE {6mm

BENTHOS
AR.

S/N 694
SHACKLE 16mm

DOG e PO O 0 DO mmmmmmee P @ onf oo

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

SHACKLE 20mm
RING 19mm
SHACKLE 18mm

CHAIN
16mm x2.5m x2
—

[®]

= SHACKLE 20mm x 2

RAIL ANCHOR

25 S,142° E
3436m




DEPLOYMENT & RECOVERY
- MOORING No. 9507 ||-257/42&

PROECT _ 7P7 S TIME
AREA RECORDER (D) Rupoda
POSITION oo & /(> £ (R)
DEPTH 3609
PERIOD NAVIGATION SYSTEM : wW<g 8¢
No.of DAYS
LENGTH: 3227/ 'm  DEPTH of BUOY : 275 m  BUOYANCY : kg
oPPER ACOUSTIC RELEASER BoTTOM
TYPE Bonthe TYPE Banthof
SN 4 (24 SN . §6S
RECEIVE F. 13.0 kHz | RECEIVEF. 13, D kHz'
TRANSMIT F. 1>, ¢ kHz |TRANSMITF., 14D kHz
ENABLE C. B ENABLE C. F
RELEASE C. A RELEASE C. 2
BATTERY 2yeard BATTERY 2 yours
TEST on DECK v TEST on DECK v
DEPLOYMENT _
DATE Uowly 4 o1:33 1 SHIP kalyeo ~ CRUSE No. K9¢ps
WEATHER |. ~ CONDITIONS DIR.of WIND WS  VEL.of WIND /, 7 7
DEPTH 34 o4 m DEPTHofAR. 34 m  DESCEND. RATE m/s  BUOY
POS. of STRT 02" 00, /94N [¥/° §$T.084 & o/3HOR RANGE m
POS. of DEP. 0/° 59 9935 /4>° 0 0. ctoie O2:3BINKER : DISAPPEAR.
POS. of MOORING  2°0@ 099  Ju/ " &9 90% & LANDING
NOTE I JFuly9s 193 { shavt TIME | K 8/R |44 DEPTH
7154 ' S| 0236 o3 hy
£;5%1> S| 0239481 76 | j47]
07—\0:;3035 . 1 S Zi’?z -iég
[€2-p0537 5)‘” ' " 02 Lo |33k
3:01
RECOVERY

DATE SHIP CRUSE No.
WEATHER CONDITIONS | DIR. of WIND © VEL.of WIND
START of RELEASE - : FINISH of RELEASE :
POS. of DISCOVERY ° . t ASCENDING RATE m/s
DIRECTION o, DISTANCE m
NOTE TIME S/R DEPTH

S

S

B

L

7.28




TIME RECORD

MOORING NO:9507 (] - ZSIADE

PEPLOYHMENT RECOVERY (Dote: )
START : O] : 3\ START :
FINISH:5D : 3 FINISH :
[TEMS  [S/WNek| TIME MEMO TIME MEMO
ADCP 4 | of:33  |CTPI2X
WIRE Sowm | ~01 35
ABS BuoYy 3 ol 36
“ 3 ol 134
WiRE 200m |01 3T~ o4O
Z 20001142 ~0[: 44
kevLER  |locomol:44 ~ol: §R
" (0COw[62:00 ~02: A
" 5o |02:10~02:t6 |$BY
u 200wm [62: 1T~ 02 : 20
Glass BALL | o |027 2%
£ b 639 |02 : 25 (3.5 B, A
: 665 | 02 :25 o F.p
Nvlon Q0w |02:35~02:26
AN CH R 02 :3)

=
Dﬁp‘kl\cg‘u)dér '36(@ wy
Nylen Cot: (Om (100w AS)




Lz-L

dambod

4 OD

opod L OC0OrPot D) D)prPod e bon

ADCP
S/N 1154

CTD SBE16
S/N 1288

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
CT608B
NYLON 3.3m

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

-Obodarho p—m-——doDOPb—m— ¢

Podaowpbo—m 7 —o0Pod0

WIRE
11mm x200m

RING 19mm
SHACKLE 18mm
RING 19mm

WIRE
11mm x200m

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

KEVLER
12mm x 1010m

SHACKLE 16mm
RING 19mm
SHACKLE 16mm

KEVLER
12mm x 1010m

SHACKLE 16mm
SWIVEL BS103

SHACKLE 18mm
RING 19mm

SHACKLE 16mm

PE@B=Podampod g@@@@ DO¢0:§150¢°“——0DO¢ o——o

KEVLER
12mm x 505m

SHACKLE 16mm
RING 19mm
SHACKLE 16mm

KEVLER
12mm x202m

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

BENTHOS
AR.

S/N 689
SHACKLE 16mm

CHAIN
16mm x Sm

SHACKLE 16mm
BENTHOS

AR.

S/N 665

SHACKLE 16mm

CHAIN
16mm x 2.0m

SHACKLE 18mm
RING 19mm
SHACKLE 18mm

NYLON
16mm x 90m -

SHACKLE 18mm
RING 19mm
SHACKLE 20mm

CHAIN
16mm x Sm

SHACKLE 20mm
RING 19mm
SHACKLE 18mm

CHAIN
16mm x2.5mx2

PO eemsossose PO O—————0 DO coscmmmmn C__D=f eomoonece

S = ——JSHACKLE 20mm x 2

RAJL SINKER

2° S142° E
3609m




DEPLOYMENT & RECOVERY
MOORING No. 4507 19- 05156 &

PROJECT Tp g TIME
AREA Westeyn Pactbic RECORDER (D) | Audy  4%1/4.
POSITION  O°As, [54°E : (R) ‘
DEPTH 1457,,
PERIOD  [vyoal . NAVIGATION SYSTEM : W/ 4.5 $4
No.of DAYS
LENGTH: /4% & m  DEPTH of BUOY : 270 m BUOYANCY : kg
ACOUSTIC RELEASER
TYPE Bouthos (Upper> | TYPE Benthos  (Lower)
S/N . §io SN 667
RECEIVE F. /3.0 kHz | RECEIVEF. | /3.0 kHz'
TRANSMIT F. [3.5 kHz | TRANSMIT F. /4.6 kHz
ENABLE C. C. ENABLE C. &
RELEASE C. B RELEASE C. "
BATTERY 2yeens BATTERY 2yeors
TEST on DECK ves TEST on DECK yes
DEPLOYMENT ~
DATE 9§/07/18 SHIP kZiyp CRUSE No. k9&06
WEATHER bc CONDITIONS aly, . DIR.of WIND SSE VEL.of WIND /.
DEPTH /75% m DEPTHofAR. /7744 m  DESCEND. RATE m/s BUOY
POS. of STRT ~ o 00,3205 ; /$6°02./77E  HOR.RANGE m
POS. of DEP. 2 ° pp.ow-s - /452 ° of- 05| E SINKER a% :3¢ DISAPPEAR.
POS. of MOORING 45 ° om0, pio 5 168" 0 &, 733E. LANDING =): 4K
R
NOﬁT{Enusu 690 LB\ 125 KHaa 155 4 op s = W sl
21334 3n
S| 2/09 £72
B| 2/: 5% 2a/s o/
; Lioriagss [ 4o
z/:1¢bi/o 1726
T 20:47: 53 ol /12
RECOVERY

DATE " SHIP CRUSE No.
WEATHER CONDITIONS DIR. of WIND VEL. of WIND
START of RELEASE - : -7 FINISH of RELEASE :
POS. of DISCOVERY * ‘ ° o ASCENDING RATE ~ m/s
DIRECTION ° DISTANCE . m
NOTE TIME S/R DEPTH

C o v wn

0



4

TIME RECORD

MOORING NQ:050719 - DoIELE

DEPLOYMENT RECOVERY (Dote :
|START : 20: 53 START :
FINISH: 2|: 3% FINISH :
ITEMS |S/Nek| TIME MEMO TIME MEMO
Abcp 1224 20:58 [CT0g

WIiRE 50m | 2057+ 2 TR

ABS BuoY ¥ 2| 2o0:xQ

Iy 32 Y
l 2 t
WIRE 200 m| 1R~ 2| O

y 200w 2[.03 ~ 2] :65

KEVLE R (00w |21:07 - 9« 425,

Glass BaLL | (o 212 24

AR leoo | ap b > g
Z 667 | 3.8 |'*°
LY Lon RoPE | (bom [2/2 282/ 36

AU CHOR 2/ 2

4
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g
|
0
|
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§

ADCP
S/N 1224

CTD SBE16
S/N 1278

SHACKLE 18mm
RING 19mm
SHACKLE 18mm
SWIVEL BS103

SHACKLE 16mm

CHAIN
13mm x 3.0m

SHACKLE 16mm
RING 19mm

WIRE
10mm x 50m

RING 19mm
SHACKLE 18mm
SWIVEL BS103
SHACKLE 18mm
RING 19mm
SHACKLE 26mm
ABS BUOY
CT608B

NYLON 33m
SHACKLE 26mm

RING 19mm
SHACKLE 26mm

ABS BUOY
CT608B

!

O bodaobho P———————3OPOP—aODO¢

Podamhod 0—

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
12mm x 1010m

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

2000@
B

@/

e D @B G D @ D O em b ¢

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 690
SHACKLE 16mm

CHAIN
16mm x 5m

SHA(;KLE 16mm

BENTHOS
AR

S/N 667
SHACKLE 16mm

CHAIN
16mm x2.0m

PO e DOGO———0PO(

N

SHACKLE 18mm
RING 19mm
SHACKLE 18mm

NYLON
16mm x 160m

SHACKLE 18mm
RING 19mm
SHACKLE 20mm

CHAIN
16mm x 5m

SHACKLE 20mm
RING 19mm
SHACKLE 18mm

CHAIN
16mm x2.5mx?2

0 O _JSHACKLE 20mm x 2

RAIL ANCHOR

0" 156" E
1957m




DESCENDING SPEED OF ACOUSTIC RELEASER ’

DEPTH (m)

-500

-1000

-1500

-2000

-2500

-3000

-3500

-4000

K9505-00138E-D

lIII[ILIl]IIllIIIII[IIIIIIIIIIIIII]III

<

600 900
TIME (SEC)

DEPTH (m)

-500

-1000

-1500

-2000

-2500

-3000

-3500

K95056-2. 55142E-D

LIS T U Y O

{ ! [ 1 L |

o

300

600 900
TIME (SEC)

1500

7. 31




SBE SEA-BIRD ELECTRONICS, INC

1808 - 136th Place NE, Bellevu¢, Washington 98005 USA
Telephone: (206) 643-9866 FAX: (206) 643-9954 Telex: 292915 SBEI UR

~Service Report

SBE Job Number: 11634 Date:_23 March 1995

" Customer: EMS

Customer Identified Problem: ' .
1. Calibrations required for SBE 16 SEACAT, s/n 167423-1284.
Calibrate temperature, conductivity, and pressure sensors.

2. Calibrations and repairs required for SBE 16 SEACAT, s/n 167423-1285.
Calibrate temperature, conductivity, and pressure sensors.
Investigate possible pressure sensor problem. Customer claims the pressure sensor jumped 100 meters after
the first month of deployment.

3. Calibrate SBE 3 temperature sensors, s/n 1207 and 1523.
4, Calibrate SBE 4 conductivity sensors, s/n 960 and 1148.
5. Calibrate SBE 13 DO sensor, s/n 130257.

Problems Found:

1. There were no problems found.

i

Repairs Performed:
1. Calibrations performed on SBE 16 SEACAT, s/n 167423-1284.
Calibrated temperature, conductivity, and pressure sensors.

2. Calibrations and repairs performed on SBE 16 SEACAT, s/n 167423-1285.
Calibrated temperature, conductivity, and pressure sensors.
Tested and inspected pressure sensor and pressure sensor plumbing. '

3. Calibrations and modifications SBE 3 temperature sensors, s/n 1207 and 1523.
Post calibrated sensors.
Installed thermistor terminal modifications
Recalibrated temperature sensors.

4. Calibrations performed on SBE 4 conductivity sensors, s/n 960 and 1148.
Post calibrated sensors.



THERMISTOR

CABLE |

| NILSPIN

500m | WIRE ROPE

. 700m
MOORING LENGTH = ‘ - WATER DEPTH
985 x WATER DEPTH — 4500m
NYLON LENGTH= NYLON
MORING LENGTH- = 6.5 REELS

766m

I ACOUSTIC RELEASE

NYLON
50m

‘ CHAIN 10m

e
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SUMMARY REPORT

Djoko Hartoyo and Ali

INTRODUCTION

1. Background

The Tropical Ocean Climate Study cruise have been carried out by Research Vessel
KAIYO in Tropical Western Pacific within and outside Economic Exclusive Zone Indonesia
on July 1995. 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 April Sth, 1995 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 phenomena. This mechanism is very important to predict anomaly of
ENSO. The long purpose for this study that the data base could be process with numeric
modeling to make clear the mechanism of ENSO phenomena.

3 Time duration and field -

Tropical Ocean Climate Study cruise was done on July 1st, 1995 to July 27th, 1995.
The area consists as Pacific Ocean, Indonesia EEZ Northern Irian and Talaud long 2.40
South to 5.00 degree North and 127.00 to 156.00 degree East.

SURVEY ACTIVITY

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

Fifty stations CTD including the 5 liter -- 45 stations rosette water sampler with SBE
9 plus CTD were used in TOCS cruise. 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 and Current (Woce) Moorings

Four-subsurface moorings were deployed at (0, 138E), (2.30°S, 142 E), (2 S, 142 E),
(0, 156 E). Two-subsurface moorings were recovered at (4.1N, 127.30 E) and (3.10 N,
128.27E). We have tried to recover one from two WOCE moorings at 3.27 N, 127.52 E with
tangle system, unfortunately the recovery was failed. 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, one CTD SBE 16 at just below the ADCP. Two
Benthos Acoustic releases used to release ADCP buoy from sinker on the recovery.

3. Atmospheric Sonde

Fifty-eight of atmospheric sonde were done every 6 hour to measure for upper air
temperature, wind speed and direction, humidity and pressure of air. The sensor omega
launched to air with balloon that contain Helium gas, the data transmitted real time to
receiver at the container on board

4. Dissolved Oxygen Measurement

Measurement of dissolved oxygen was done on 45-positions in CTD station with
direct measurement by sensor that be attach on CTD system and water sampler with
Carpenter method automated potentiometric titration and Electrode measurement.



S. ATLAS and PROTEUS Surface Buoys

Four-surface buoys were deployed at (0,147 E), (2S,156E), (0,156E), (2N,156E), (SN,
156E) and two ATLAS buoys have recovered at 2S, 156E and SN, 156E, one ATLAS buoy
and one Proteus buoy recovery were failed at 2S, 156E and 0,156E. The ATLAS moorings
are designed to obtain surface meteorological data and subsurface water temperature.

CONCLUSION

The recovery and deployment of ADCP subsurface buoys and ATLAS surface buoys
have finished succesfully, unfortunately two recoveries of WOCE buoys were failed. Fifty
stations CTD sampling including water sampling for dissolved oxygen and Salinity were
measured every one degree along 127 to 156 East Longitude and 6 North to 2.30 South
Latitude.

SUGGESTION

We found the important data during the TOCS cruise, unfortunately some important
location like Northern Sulawesi didn't include in this observation. We would like to suggest
to JAMSTEC and BPPT could discuss concerning wide observation in Indonesian Water of
course with Baruna Jaya Research Vessel. Just information, the fourth of Oceanographic
and Fisheries Research Vessel Baruna Jaya will arrive to Jakarta from France on December
1995
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Time Table K9505

30/06/95 Local Time (-9=UTC)
0800-1100 Loading PMEL buoy gear
1300 Depart Palau
ADCP measurements started
1500 Safety education
1800 General meeting
01/07/95 Local Time (-9=UTC)
1100 Fire drill
1540-1653 06-00.373N,130-00.061E CTDO1 CTD measurement started
02/07/95 Local Time (-9=UTC)
Continuation of CTD measurements
03/07/95 Local Time (-9=UTC)
0558-0812 Recovery WOCE ADCP mooring at 4-1.2N,127-30.6E
1500-1652 Recovery WOCE ADCP mooring at 3-10.7N,128-27.3E
04/07/95 Local Time (-9=UTC) )
0556-0637 Marker buoy recovery at 3-12.6N,127-52.87E
- 0746-1054 Test for recovery operation by a towed line
1110-1140 Safety meeting
1302-1623 Recovery operation by a towed line at 3-12.2N,128-26.8E
(No recovery, failed)
05/07/95 Local Time (-9=UTC)
0553-0626 Marker buoy recovery at 3-27.7N,127-52.8E
Continuation of CTD measurements
06/07/95 Local Time (-9=UTC)
0836 Started atmospheric sounding at 2N,129-20E
Continuation of CTD measurements
07/07/95 Local Time (-9=UTC)
Continuation of CTD measurements and atmospheric sounding along
2N
08/07/95 Local Time (-9=UTC)
Continuation of CTD measurements and atmospheric sounding along
2N and 138E
09/07/95 Local Time (-9=UTC)
0635-0759 Subsurface ADCP mooring deployment at 0-01.2S,138-01.9E
(Depth=3910m)
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Continuation of CTD measurements and atmospheric sounding along
10/07/95 Local Time (-9=UTC)
Continuation of CTD measurements at 2-40S, 2-30S along 142E and
atmospheric sounding

11/07/95 Local Time (-9=UTC)
0610-0710 Subsurface ADCP mooring deployment at 2-28.6S,141-58.2E
(Depth=3436m) :
1033-1131 Subsurface ADCP mooring deployment at 2-00.0S,141-59.9E
(Depth=3609m)
Continuation of CTD measurements and atmospheric sounding along
the equator
12/07/95 Local Time (-9=UTC)
Continuation of CTD measurements and atmospheric sounding along
the equator
13/07/95 Local Time (-9=UTC)
0800-0930 ATLAS surface buoy repair at 0,147E
0815 Last atmospheric sounding at 0,147E in the first leg
Continuation of CTD measurements
14/07/95 Local Time (-10=UTC)
0559-0635 Last CTD measurement at 2S,150E in the first leg
1300 Arrived at Kavieng
15707795 Local Time (-10=UTC)
Bunkering
16/07/95 Local Time (-10=UTC)
0900 Departed Kavieng
1300 General meeting |
17/07/95 Local Time (-10=UTC)
1000 Started first atmospheric sounding (sonde) for the second leg
(every six hours)
1400-1800 ATLAS surface buoy recovery at 2S,156E
18/07/95 Local Time (-10=UTC)
0600-0900 ATLAS buoy deployment
0900 CTD 43 (2S,156E), first measurement for the second leg started
Continuation of atmospheric sounding by sonde
1944-2104 Seabeam for bottom topography & shipboard ADCP calibration
19/07/95 Local Time (-10=UTC)
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0600-0615 PROTEUS (0,156E) recovery trial - stacked
0630-0745 JAMSTEC ADCP (0,156-05E) deployment
0815-0830 Retrial of recovering PROTEUS - failed
0930 1200 ATLAS deployment (0,156-10E)
Continuation of CTD measurements
Continuation of atmospheric sounding by sonde
1330-1350 Retrial of recovering PROTEUS
20/07/95 Local Time (-10=UTC)
0600-0615 ATLAS (2N,156E) recovery trial - surface buoy not found
position confirmed
0800-1000 ATLAS (2N,156E) deployment
1100 Preparation meeting for recovery
1300 Retrial of recovering the ATLAS
‘ Continuation of atmospheric sounding by sonde
21/07/95 Local time (-10=UTC)
0900-1700 Continuation of CTD measurements at 3N and 4N
Continuation of atmospheric sounding by sonde
22/07/95 Local Time (-10=UTC)
0600-0830 Recovery of the 5N ATLAS
1030-1200 Deployment of the 5N ATLAS
1300-1430 Last CTD cast and washing wire
Continuation of atmospheric sounding by sonde
23-24/07/95 Local Time(-10=UTC)
Cruising to GUAM
1000 Last atmospheric sounding
25/07/95 Local Time(-10=UTC)
1300 Arrival at GUAM

i
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Page #1 - tentiont

Tuesday, July 25 12:57 AM 1995

T rc{0) LUO) | ro(6070)] LY60-70)| rc(8080)| LY8O-90)| rc(100) | Li100) | re(120) | wa(120) [ re(130) | L4(130) | ro(140) | Lt(40) | re(150) | Li150) | re(ieo) | L(160) c(170) | L(170)

0} 000001 0.0000[ 0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0000| 0.0000] 0.0000 ] 0.0000 1 0000000000 T 05550 T—5.3000 0.0000 ] 0.0000

1] 10000 0.11111) 200000092593 166.67 0079365 | 142.86| 0.071225| 128.21| 0.055556 | 100.00 | 0.047081| 84.746 | 0.038052|  68.493 [ 0.028785 | 51.813 | 0019290 | 34722 | 0.0096956 | 17452

2] 20000| 022222| 40000] 0.18519] 333.33| 0.15873| 28571 0.14245| 25641 0.11111| 200.00 | 0.094162| 16949 | 0.076104 | 136.99|0.057571 | 103,63 | 0038580 | 66442 | 0.015391 34.904

3} 30000| 033333| 600.00| 0.27778| 500.00| 0.23810| 428.57| 0.21368| 38462 | 0.16667 | 300.00| 0.14124| 25424| 0.11416] 20548 0.086356 | 15544 | 0.057870 1 10417 0.029087 | 52.356

4] 400.00] 044444| B800.00| 0.37037| 666.67| 0.31746] 57143| 028490 | 512.82| 0.22222| 40000 0.18832| 338.98| 0.15221| 27387 0.11514] 20725 | 0.077160| 136.89| 0.036782| 69.608

5] S00.00] 055556| 10000) 0.46296| 833.33| 0.39683| 714.29| 0.35613| 641.03| 0.27778] 50000 0.23540| 423.73| 0.19026| 34247| 014393] 25007 | 0.096451 | 173.61 1 0.048478 87.260

6] 600.00| 066667| 12000 055556| 1000.0| 0.47619| 857.14| 0.42735| 769.23| 0.33333| 600.00| 0.28240| 50847 | 0.22831| 41096 047271 310881 011574 20833 0.058173 |  104.71

7} 70000| 077778| 1400.0] 0.64815] 1166.7| 0.55556] 1000.0| 0.49858 | 897.44 | 0.38889| 700.00| 0.32957| 593.02| 0.26636| 479.45| 020150 362.69| 0.13503| 343.06| 0.067869 122.16

8] 80000| 088889] 1600.0] 0.74074| 13333| 0.63492| 11429| 056980 | 1025.6 | 0.44444| B00.00| 0.37665| 677.97| 0.30441| 54795 0.23028| #1451 0.15432 | 27778 0077564 | 139.62

9] 90000 10000| 18000 0.83333| 1500.0| 0.71429] 12857| 0.64103| 1153.8| 050000| 90000 0.42373| 762.71| 034247| 61644 025007 | 46632| 01731 312501 0087260 157.07

10] 10000] 1.1111] 2000.0| 0.82593| 1666.7| 0.79365| 14286 0.71225| 1282.1| 0.55566| 1000.0] 0.47081| 847.46| 0.38052| 68493 0.28785] 51813 | 019200 34722 0.096956 | 17452
11} 110001 1.2222| 22000| 1.0185| 1833.3] 0.87302| 1571.4] 0.78348| 14103| 0.61111| 11000| 0.51789| 932.20| 0.41857| 75342 | 0.31664| 569.95| 0.21219| 38754 0.10665 | 191.97
12] 12000| 1.3333] 2400.0] 1.1111] 2000.0] 0.95238| 17143| 085470| 1538.5| 0.66667| 1200.0| 0.56497| 1016.9| 0.45062| 821.92| 034542| ©21.76] 023148 41667 0.11635| 20942
18] 13000| 1.4444] 26000 1.2037| 21667| 1.0317| 1857.1| 092593 1666.7| 0.72222| 1300.0| 0.61205| 1101.7| 0.49467| 89041\ 0.37421| 67358 025077 | 25139 0.12604 | 226.88
141 14000 1.5556| 28000) 1.2963] 2333.3]| 1.1111] 20000| 0.89715| 17949 0.77778| 1400.0] 0.65913| 11864 0.53272| 958.90| 0.40299| 72539 | 027006 486.11 0.13574 | 24433
15] 15000| 1.6667] 30000| 1.3889] 2500.0] 1.1905] 21429| 1.0684| 1923.1| 0.83333| 1500.0| 0.70621| 1271.2| 057078 102741 04317781 777201 0.2855 | 52083 0.14543| 26178
16§ 16000| 1.7778| 32000| 1.4815| 2666.7| 1.698| 2285.7| 1.1396| 20513 | 0.88889] 1600.0| 0.75330| 1355.9| 0.60883] 10959 | 0.46056| 829051 030864 | 53556 0.15513 | 279.23
17] 17000) 1.8889) 34000 15741| 2833.3] 1.3492| 24286| 1.2108| 21795 0.04444| 1700.0| 0.80038| 14407 | 0.64688| 11644 048985 | 88083 | 032793 59028 0.16482| 296.68
18] 1800.0) 20000] 3600.0| 16667 30000| 14286| 25714 1.2821] 2307.7| 1.0000| 1800.0| 0.84745| 15254] 0.68493| 12329) 051813| 93264 | 0.34752| 625.00 0.17452| 314.14
19] 19000| 21111 3800.0| 1.7593| 3166.7| 1.5079| 27143| 1533 24359 1.0556]| 1900.0| 0.80454| 16102| 0.72298| 13014 | 0.54602| 98445 036651 639.72 0.18422 | 331.59
20§ 20000| 22222] 4000.0| 1.8519| 33333| 1.5673| 2857.1| 14245 2564.1| 11111 20000| 094162 16949] 0.76104| 136991 0575711 10363 | 038580 65448 0.19391| 349.04
211 21000] 23333| 42000] 1.9444] 3500.0| 1.6667| 3000.0| 1.4957| 26923 | 1.1667] 2100.0| 0.98870| 1779.7| 0.79%09] 14384 | 0.60449| 108811 G.40508 | 72917 0.20361| 366.49
22] 22000 24444| 44000| 20370| 3666.7| 1.7460| 31429] 15670 | 28205| 1.222| 2200.0| 1.0358| 18644| 0.83714] 15068 | 0.63328 | 113951 022438 763.89 0.21330 | - 383.94
23] 23000] 25556| 46000] 2.1296] 3833.3| 18254 32857| 1.6382| 2948.7| 1.2778] 23000| 1.0829| 1849.2| 0.87519] 15753 | 0.66206 | 11917 | 044367 798.61 0.22300 | 401.40
24} 24000 26667| 48000 22222] 4000.0| 19048| 34286| 1.7094| 3076.9| 1.333| 2400.0| 1.1209| 2033.9] 091324] 16438 | 069065 124351 0.462%6 833.33 0.23269| 418.85
2| 25000) 27778| 50000] 23148| 4166.7| 1.9841| 35714| 1.7806| 32051 | 1.0889| 2500.0| 1.1770| 2118.6] 095129] 17123 | 071963 1253 | 048225 | 865.08 0.24239| 436.30
26| 26000] 28889| 52000] 24074| 43333| 2.0635| 37143| 1.8519| 3333.3| 1.4444| 26000| 1.2241| 2203.4| 0.96335] 17808 | 074842 13472 050154 502.78 0.25208 | 453.75
27] 27000] 3.0000| 54000| 25000] 4500.0| 2.1429| 3857.1| 1.9231| 34615] 1.5000| 27000| 1.2712| 2288.1] 1.0274| 18493 | 077720 13990 0.52083 | 937.50 0.26178 | 471.20
281 28000] 81111| 56000] 25926| 4666.7| 22202| 4000.0| 1.9943| 3589.7 | 1.5556] 2800.0| 1.3183| 23728| 1.0654] 19178 | 0.80899 | 14508 | 054072 972.22 0.27148 | 488.66
29} 29000) 8.2222| 58000 2.6852] 48333| 23016| 41429| 2.0655] B717.9| 1.6111| 2900.0| 1.653| 2a57.6] 1.1035| 19863 | 0.83477 | 150261 0.55541 1006.9 0.28117| 506.11
S0§ 30000| 33333 6000.0] 2.7778| 50000] 23810| 4285.7| 2.1368| 38462 1.6667| 80000| 1.4124| 25424| 1.1416| 20545 | 0.86356 | 15544 0.57870 | 10417 0.29087 | 52356
1] S1000] 34444| 62000] 28704| 5166.7| 24603| 44286| 22080| 30744 | 1.7222] 31000| 1.4595| 2627.1] 1.1796] 21233 | 0.88234] 16052 059793 | 10764 0.30056 | 541.01
82] 82000) 35556| 64000| 2.9630| 53333| 25307| 45714| 22792| 41026] 1.7778| 32000| 1.5068] 2711.9] 1.2177] 219151 092113 18380 0.61728 | 11111 0.31026 | 558.46
931 93000| 86667| 66000] 3.0556| 55000 26190| 47143| 23504| 4280.8] 1.8333| 33000| 1.5537| 27966| 1.2557] 22603 | 0491 17095 0.63657 | 11458 0.31995| 575.92
4] 34000| 3.7778| 68000 3.1481| 5666.7| 26984 4857.1| 24217| 4350.0| 1.8889| 34000| 1.6008| 28814| 1.2938| 23288 | 0978701 17617 0.65586 | 1180.6 0.32965| 593.37
95} 395000) 38889| 70000| 3.2407| 56333| 27778| 5000.0| 24929| 4487.2| 1.9444] 3500.0| 1.6478| 2966.1| 13318 23973 | 1.0075| 18135 0.67515| 12153 0.33934| 610.82
%61 06000 40000| 72000] 3.3333| 6000.0| 28571| 51429| 25641| 46154 2.0000]| 36000| 1.6949] 30508| 1.3699| 24658 | 1.0063 | 13653 0.69444 | 12500 0.34904 | 6268.27
87} 87000] 41111] 74000 34259| 6166.7| 2.9965| 5285.7| 2.6358| 47436 2.0556| 87000| 1.7420| 31356] 14079 25342 | ioest| 191711 071 373 | 12847 0.35874 | 645.72
981 08000] 4.2222| 76000] 3.5185| 6333.3| 3.0159| 54286| 2.7066| 4671.8| 2.1111] 38000] 1.7891| 32203| 14460 26027 | 1.0938 | 19689 0.73302| 13194 0.36843 | 663.18
89] 99000 4.3333| 78000| 3.6111| 65000 3.0852| 55714| 27778| 50000| 2.1667| 39000| 1.6362| 8305.1| 14840| 26712 | 11228 20207 0.75231| 13542 0.37813| 680.63
40] 40000] 44444]| B80000| 3.7037| 66667 3.1746| 57143| 2.8490| 5128.2| 22203| 40000| 1.8832| 33898| 15221 2737 | 11514 20725| 0.77160| 13889 0.38782| 698.08
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Page #1 - *tentiont

Tuesday, July 25 12:57 AM 1995

T rc{0) LiO) | re{60-70)) Ly80-70) | rc(80-80) | Lti80-90)| rc(100) | Li(100) re(20) | Ly120) | r(130) | L130) | re(140) [ Lirdo) [ re(iso) | Lyiso) | rerte0) L1(160) c(170) | Ly{170)

OJ 0.0000]- 0.0000] 6.6000 | 0.0000] 0.0000] 0.000] —0.0000 0.0300 0.0000] 0.0000] 0.0000 ] 0.0000] 0.0000| 0.0000] _0.0000] 0.0000] 0.0000] 0.0000 T 3-0000 0.0000| _ 0.0000

1] 10000| 0.11111] 200.00]0.092593| 16667 | 0.079365 | 142.86] 0.071225 | 12821 0055556 100.00 ] 0047081 | 84.746 | 0.038052 | _66.493 | 0.028785 | 51813 0019290 | 34722 0.0096%56 17.452

2] 20000| 022222 400.00| 0.18519| 333.33| 0.15873| 265.71| 0.14245 | 25641 O11111] 20000 | 0.094162| 169.49 [ 0.076104 | 136.99 | 0.057571| 10363 | 0.038580 | 69,444 | 0.019391 34.904

3] 80000 0.33333]| 600.00| 0.27778| 500.00] 0.23810] 42857] 021368 384.62] 0.16667| 300.00| 0.14124] 254.24| 0.11416 | 20548 0.086356 | 155.44 | 0.057670 | 104,37 0.029087 | 52.356

4] 40000| 044444 800.00| 037037 66667 | 0.31746| 57143 0.284%0| Si282 022222 | 400.00| 0.18832| 338.98| 0.15221| 273.97| 0.11514| 20725 0.077160| 136.89] 0.038782 69.808

5] 500.00] 0.55556| 10000 | 0.46296| 833.33] 0.39683| 714.29] 0.35613 641.03| 0.27778| 500.00| 0.23540| 42373 0.19026| 34247 0.14393] 250,07 | 0.096451 17361 0.048478| 87.260

6] 60000] 0.66667| 1200.0| 0.55556| 1000.0| 0.47619| 857.14] 0.42735 769.23| 033333| 600.00| 0.28249| 50847 | 0.22831| 41096 0.17271] 31088] 011574 208.33|  0.058173 104.71

74 70000| 0.77778| 14000 0.64815| 1166.7| 0.55556| 1000.0] 0.49658| 89744 038889 70000 | 0.32957| 593.22| 0.26636| 479.45| 0.20150| 36269 0.13503 | 243.06 0.067869| 122.16

8] 80000] 0.88889| 16000 | 0.74074| 1333.3| 0.63402| 114291 056960 10256 | 044444| 800.00| 0.37665| 677.97| 0.30441] 547.95| 0.23028| 41451] 0.15432| 27738 0.077564] 139,62

9] 90000| 1.0000| 1800.0| 0.83333] 1500.0| 0.71429| 12857] 064103 1538 ) 050000| 900.00| 042373| 762.71| 034247 616.44| 02597 | 46632] 0.17381| 31250 0.087260| 157.07

10] 10000) 1.1111] 2000.0| 0.92593 1666.7| 0.7935| 1428.8| 071225 | 12823 055556 | 1000.0| 0.47081| 847.46| 0.38052| 684.93] 0.28785| 516.13] 0.19290] 34722 0.096556 174,52
11] 110001 1.2222] 22000| 1.0185| 1833.3| 0.87302| 1571.4] 078348 14103 061111] 11000| 051789] 932.20| 041857 75342| 0.31664| 569.95| 021219] 33194 0.10665| 191.97
124 12000] 1.3333] 24000 1.1111| 20000] 0.05238| 17143] 0.85470 1538.5] 066667 1200.0| 056497 1016.9| 0.45662| 821.92]| 0.04542| 62176| 0.23148 | 41667 0.11635| 209.42
13] 13000 14444] 26000| 1.2037| 2166.7] 1.0317| 1857.1| 0.92593| 16687 072222| 13000| 0.61205| 1101.7| 049467 | 890.41| 0.37421| 673.58] 0.25077| 45139 0.12604 | 226.88
141 14000 1.5556] 2800.0| 1.2963| 2333.3] 11111 20000| 0.99715| 15949 0.77778| 14000| 0.65913| 11864 0.53272| 958.90 | 0.40299| 72539| 027006 | 286.17 0.13574 | 24433
15] 15000 1.6667] 3000.0| 1.3889| 25000 1.1905| 2142.9] 1.0684| 19231 083333| 15000| 070621| 1271.2| 0.57078| 1027.4 | 0.43178| 77720] 0.28535 | 52083 0.14543 | 261.78
16] 16000/ 1.7778| 3200.0| 1.4815| 2666.7] 1.2608| 22857 11396 2051.3| 0.88889| 1600.0| 0.75330| 1355.9| 0.60883] 1095.9| 0.46056| 829.02] 0.30864 55556 0.15513| 279.23
17§ 17000| 1.8889| 3400.0| 1.5741| 28333] 1.3492| 242858] 1.2108 217951 0.94444| 17000 0.80038 | 14407 | 0.64688| 11644 | 0.48935| 88083 | 0.32353 550.28 0.16482] 296.68
181 18000 20000 3600.0| 1.6667| 3000.0] 14286| 2571.4] 12821 23077 1.0000| 1800.0) 0.84746| 1525.4| 0.68493| 12329 0.51813| 93264] 0.34722| 625.00 0.17452| 314.14
199 19000| 21111] 3800.0| 1.7593| 3166.7| 1.5079| 27143] 13533 24359] 10556| 1900.0| 0.89454| 16102 0.72298| 1301.4 | 0.54692| 98446 0.36651 | 63572 0.18422| 33159
20y 20000| 22222] 4000.0] 1.8519| 33333| 1.5673| 28571 14045 25641] T.0111] 20000] 0.94162] 16949 0.76104] 1369.9| 057571 10363| 0.38580 | €34 .43 0.19391| 349.04
211 21000| 23333]| 42000] 1.9444| 35000] 1.6667| 30000] 1.4957 269231 1.1667| 21000 0.98870| 1779.7| 0.79909| 1438.4| 0.60449| 1088.1| 0.40509 | 72937 0.20361| 366.49
22| 22000| 24444 4400.0| 20870 | 3666.7| 1.7460| 31428 15670 28205| 1.2222| 22000 1.0358| 1864.4| 0.83714] 15068 | 0.63328 | 11399 0.42438 763.89 0.21330 | - 383.94
23] 23000| 25556 46000 | 2.1296| 3833.3| 1.8254| 32857 16382 2948.7] 1.2778] 2300.0| 1.0829| 19492 087519] 15753 | 0.66206 | 11917| 044367 7931 0.22300 | 401.40
241 24000| 26667 4800.0| 2.2222| 40000 1.0048| 34285 17084 S0769| 1.3333] 24000 1.1299| 20339 0.91324] 16438 | 0.69085 | 12435 | 0.46296 833.33 0.23269 | 418.85
25} 25000| 27778| 5000.0| 2.3148| 4166.7| 1.0841| 35714 17306 8205.1| 1.3889| 25000| 1.1770| 2118.6] 0.95129] 17123 | 0.71963| 12953 0.45225 868.06 0.24239| 436.30
26| 26000 28889| 52000| 2.4074| 43333 2.0635| 37143| 18519 33333 | 14444| 26000 1.2241| 2203.4| 0.08%35| 17808 | 0.74842] 13472| 050154 902.78 0.25208| 45375
27| 27000/ 3.0000| 5400.0] 2.5000] 45000 2.1429| 38577 15231 S4615] 1.5000] 2700.0| 1.2712] 2288.1| 1.0274] 18493 | 0.77720| 13990] 0.52083| 83750 0.26178 | 471.20
28) 28000| 3.1111] 56000 25926] 4666.7| 2.2222] 4000.0| 79943 9569.7] 1.5556| 2800.0| 1.3183] 23729| 1.0654] 19178 | 0.80589| 14508] 0.54012| 97223 0.27148| 488.66
29) 2%000| 32222| 58000| 2.6852] 48333 2.3016] 41428 20655 3717.9| 1.6111| 29000 1.3653| 2457.6] 1.1035] 19863 | 0.83477| 15026 055947 1006.9 0.28117| 506.11
SO 30000| 33333 6000.0| 2.7778| 50000| 2.3810| 4285.7| 2.138 S8462| 16667| 3000.0| 1.4124| 25424| 1.1416] 20548 | 0.86356] 15544 | 0.57870 10417 0.25087 | 52356
S1] 31000) 3.4444] 62000 28704| 5166.7| 2.4603| 4428.6| 32080 39744 17222 31000] 1.4505| 2627.1| 1.1796| 21233 |- 0.89234 | 1606.2| 0.597%9 10764 0.30056 | 541.01
S2] 02000| 35556| 64000| 2.9630| 53333| 2.5397| 45714| 22792 41026 17778 32000] 1.5066| 27119 1.2177] 21918 | 0.92113| 16580 061728 1TiT 0.31026 | 558.46
331 0300.0| 38667] 6600.0] 3.0556| 5500.0] 2.6190| 47143| 23508 42308| 1.8333| 3300.0| 1.5537| 27966] 1.2557| 22603 | 0.9491| 17098 0.63657 1145.8 0.31995| 57592
34§ 04000| 37778] 6800.0] 3.1481| 5666.7| 2.6984| 4857.1| 24217 43590/ 1.8889| 3400.0] 1.6008| 28814 1.2938| 23288 | 0.97870] 17617 | 0.65588] 180.6 0.32965 | 593.37
35) 35000] 38889] 7000.0| 3.2407| 58333] 2.7778| 50000| 2.4529 4487.2| 1.9444] 35000| 1.6478| 29661 1.3318| 2397.3 | 1.0075| 18135 0.67515 12153 0.33%04 |  610.82
6] 06000] 4.0000] 72000| 3.3333| 6000.0| 2.8571| 51429] 2.56a1 46154] 20000 3600.0] 1.6949| 3050.8| 1.3699| 24658 | 1.0363] 18653 | 0.6944a 1250.0 0.34904 | 628.27
87§ 37000] 41111] 74000 3.4259] 61667| 2.9965| 52857] 2.6353 47436 | 20556] 3700.0| 17420 31356| 1.4079| 25842 | 1.0651| 1917.1| 071373 12847 0.35874 | 645.72
38| 38000| 4.2222] 76000 3.5185| 6333.3| 30159 54286 27066] 48718| 2.1111] 3800.0| 1.7891| 32203| 1.4460| 26027 | 1.0938 1968.9 | 0.73302| 13194 0.36843 | 663.18
39] 39000| 43333 7800.0| 3.6111| 65000| 3.0952] 55714 27778] 5000.0| 2.1667| 3900.0| 1.8362| 3305.1| 1.4840| 26712 711226 2020.7| 0.75231| 13542 0.37813| 680.63
40] 40000| 44444] 8000.0| 3.7087| 6666.7| 3.1746| 57143 284%0) S128.2] 22202 4000.0| 1.8832| 33898| 1.5221| 27397 | 11513 20725| 0.77160 | 1388.9 0.38782 | 698.08

A3, 2\



[N D 1 RICH T B EFEBRERO ST |
SFRY  ZET < vkRett BBl RE LR #T
H &
" DOXI-IZ R B BHFBRADRE
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fEAEER
DO#-f- : REBETEMREH -7 WAGFEREE D0 - 254
REBETERNESH BEED W - BHBETE
TELEE « Aho-Akk T16DMS (10 ml ¥9v¥°)
Ahu-A AEER
CTD-DO

SENSOR : SEA-BIRD ELECTRONICS, INC. SBE 13 (BECKMAN)
KBRS E : EPPENDOLFF 1000z ¢
OPTIFIX 1000 & 2
Fho-akk BV vy b aby bC 20m0 VYY)

A X
(1> DO#-4- )
JL/BR=F A ZIKFIME I CRE BT 2R R-50)
HERERT M oMER (10g/100me)
(2) VYinkler ®§ER:
MnCl2+4H20 7% (600g/12)
Nal-NaOH &#& ((Nal:600+NaOH:320g)/12)

H2S04 75K (280me/10)
Na2S82035+5H20 7&K (176g/50)
KiOs & (1.78g/52)

£ Kk :
1y e SRR B A BINE . 5 0 AV EKRBORBNE AN TH) SEKEBIE L,
HUDIZ. DOX-4-HO#H100mDD O™ /iZifk LEh & AR ICIR/KIFEDKEARIE L
BNRODOY VDERD 2 ~ 3EOEDHEKZF-N -70-8FK[AABA SN E D I3 7% L
726
O, 1HEIOEH 3 ~ 4 RO Ninkler HDE/KkAFF 72, DOE Vid. Green a
nd Carrit(1966)d &I B L BBHI80mDB O DL vAMA Uiz, Bid & FREIZERK
REOKBZUELENS, U VRERD 2 ~ 3{EDHKELI-N -T1-XH, ZDH.
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(1) DOX4-ic kB 5%r
DO#-5-D0-100%FEE. BHIA T EfT-77, 0 BIEKIE. 10%BTFHEERF M IAEHE
T\ 100%E K E UTHB0GREIN 7770 Uk BB ARSI A /A Uiz, CGERE. ik
ARE)

o WER BREBEDOL VICKANRASTNE D ITHA U A-7-%[Hix X B HIEfE
WEE LTz GEtsR AT o720 (J30%)  &477°VEIZ C T D O DT -4-%D0F-4-1Z A
FUEBSHIEEFT 572,

(2) Vinkler #i§sE
Bkt 305005 1 BRI RIE A BIA Lz,
YD DEID % £ 3 XW - 72D B 3T B T H2S04 1 meZRin LA BDK T3
T2RBRET B, RIT. T70VBIRI-7-F97° 2B LB DSEIT 7o DA FESE U7 515 5E

ZBAth U7z,
e DFHEIT. N88BASIC TR L7277 0)" 384 Tz,
BEEROEET 5770F. 1 B 1 RS 7 VORIEAEFT S BCiT - 770
BH#& ~
F—DA3/EIKEZN S 2K L. T LEBOBREBRZEEDOE T, FhFhUTOD
LI B,
Fer-E SEHE R BEREEICT 284
md/ o my/ 2 (20) %
DO #-4- 142 0. 008 0.016 0. 35(Max 4.60 )
¥inkler &% 69 0.0110 0. 0220 0. 46(Max 4. 749)
BE+E R

(1) MREEICL B D OA-)-DIEFHRABEDHIE
D OA-9-IC &k B IEFRFRIRE L WinklerMERIC L 5B FMFEREE T 1 Lic b D%,
Fig. 1IZRd . D7 -§-OFid, N=237 TH 5B, Thkb. BERGHETO—RER

RERD B LRORITIL B,
Y = 0111 + 098 x X ( N=237 )
R = 0.997

Y : Vinklerf§EEIC L AAGBEEE (n/2)
X:DO - LA BETFRAEBEMmL/ L)
CORZANT. DOSMI-OEFBIRBELMIEL/-HD%E Table | IZ5RF,

(2) CTD-DO&EDOAI-DIEFERFERE D L
CTD-DO&DOFI- (HIEEA) OIBEFRARRBEZEZ7 1/ LcbD%E. Fig. 21TR
9o D7 -J-O¥UE. N=516 THb, THhLbh. ERBHIITETO—REFEHEKD 5
ERDAUNZIL 572,
Y = -0.73¢ + 1.297 X X ( N=516 )
R = 0.971
Y : DOt KA FBHBAERE(WL/ L)
X:CTD-DODEHFBRFABRE(mL/ L)
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%72, CTD~-DO&DO-I-DIEEBREDHEDEDESHED EHHE S ERFEEIT. B
TOBOIT -7, ‘
| (CTD-DO)—(DO»-4-) | # 8 =0.227 (me/ Q)
EEERE =0.229 (me/8)
) BRI EDBEFBHRBEEDIIRAFig 3ITR U AlEAFig 415574,
Line 1: SIN. 1, 2, 3, 4
Line 2: SIN. 4, 5, 6, 7, 8 910,11
Line 3: STN. 12, 13, 14, 15, 16, 17, 18, 19, 20, 21
Line 4: STN. 21, 22, 23, 24, 25
Line 5: STN. 30, 29, 31, 82, 33, 34, 35
Line 6: STN. 25, 26, 27,28, 35, 36, 37, 38, 39, 40
Line 7: STN. 40, 41, 42
N SDIVRIE. Table NIR UCHERDBERBZBEOMEAMEH U TER L.

4) $RE7 0774vE, LFORESIZRY,
Fig.5 : CTD-DO&DOI-CGREIE)DBHFEREEE (n0/0)
Fig.6 : CTD-DO&DO-I-CRHIE) EHEEDBFBRERE (n8/0)
SIN. 4, 12, 17, 19, 25, 30, 40 O &
Fig. 7 : HE o0 . &D OX-I-(CREIE)DBETFBRABEE (n/2)
Fig.8 : CTD-DO&DOMI-(HIEEA)DBEFHAEE (n0/2)

(KFEiZ. Z7I—XVUR— b £ B2R)
BER
Culberson, C. H. (1991) Dissolved Oxygen, in WHP Operations and Methods, Woods Hole.,
ppl-15

Culberson, C. H., G.Knapp, R.T.V¥illiams and F.Zemlyak(1991) A comparison of
methods for the determimation of dissolved oxygen in seawater(WHPO 91-2),
Woods Hole.

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

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

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

S.Kitagawa and K. Taira(1993) Measurements of dissolved oxygen by an electrode
method, Umi no Kenkyu(in Japan), 2, 15-18.

TOA Electronics Ltd. (1991) D0-25A Portable Dissolved Oxygen Meter Operation
Manual, Tokyo, 29

Ad.03



K95—-05 TOCS
REMERZFICBITIMERIIONT

(1) — 7’»%%3&0&Locxf

SEFEEPIC—ERE LU/, HEDOEIWMOBEFHBEL
THLUOWEBXMOBEEAT S,

FHUNWEBEIWMOBICE., y¥—TIVOEBROBERAT IV r v +
DY FINEENBHTH S,

ADCPHR. ATLASHOEEBN 2ASH>0HE, HE, ik
NIETHBD. F—TNEBEEW->THo, dLIZEDY
HUTHORDEFENEB S TWEN, BIEN2EXDNITH b
STHENTEXEI3DTRL—-RIZEENITZ 5,
BEDBEWMOBIZEF 2 — N, BRETAZE
TEEF 2= VHN—DBETHB, ’

(2)ADCPIiTDIVT
HE. ADCPT7A4OBEBICIE. KONV y PEFHAL T
ENEENBAZZ L LHEHBEMFAZXOEHDOE NS E,

(8JATLASIZODWT
CEREBTADHEIM TR, EHOEDRN B WID T AN ENIRET
TEEZIT>T0BN, MLHAOENSNIE. fEELPTLH B,

(4)CTDIZDIVT
- CTDHORMY —TNVNESTOE5DTRBIEETN S,

(8)=XF V&K PMNIZDINT
cRIKDE. MEHNOY VIR RETNTY -2 B2 E08H -1z
DT, OV VIDKRBWNMBETH S,
CZRAFURMNOTL, EEHEBE c EAHOITLOLANR S
NBHTCORBNRBLETH 5B, :

A5, 0]



\{\\\V % -\;‘Pﬁ Lo o)




T e T o
Vi O d1TE TN
o 3 s "\'" - X

. friE e i P R N
v@?iﬂ? e LN )

TE=S 1P =5 Ji

Ab.2



ST RS2l P Rl T
MBI T Ll
Y

PP







AT

“Q'J'Hfm“‘-—-
.u’- 4 u' SRR P

{3t
ARG




3 ey,
Ty 2dlo

Ll







/ o= co N L 2 D 1 LLLIIG 60 R = 1O

[ ims ]

A /s

/
HIB T

A o,0 8

Al

/

/

s

7=

T
o, 6a

A

/

/

F!(7EJ

WG

/

[EIIE B R

» o g g

S e e e o

/

2)

rs

‘/ﬁ 68

12131

e

s

T [T T N TR R R I R TR H R ST RY:
Co i m»n,m o % I Wy i e
41 e B t44 ) 4 LT T M T HHHH DT A i et
g ] R I I R
o g gy T et R R u T
VM/I.,..;”H HH #H T e ] e e g it L
AR ity - O i D [ ! ;
=T 3§ I TR = T T
//F.r LT L] [ i <~ 4 TH 4L 1] . /IF ] N t 1
Nr, it HLEE T i t N~ N HTHHHE H LTI ] U I “.r. H L
oageg il 1) LI 4 L Tt 4 ol r+ i

O g 1 H H . N Nyl tidud 1)1 tHH H 33 Y] fod+4 ﬂ... t1] t11+4444 44 (] L $9¥)

=4 i+ [T 4o =) M eaaret LISBEIES TR T R T4 M ] M o o
= mmvww et it S o A Rt sttt e R e R s R
~on (R R e 3 SR .,mm i i o S BT R A ST R AR e
/ i o be s ”.r oo HET T ~Ji]] I et LT a8 ﬁ“ —] 1 pedad Nes a8 o ﬁx‘.u R4 M ;
ettt EiSttrens s tiaiditll o ——{11] ...i....i......‘........;l i ] e L H T .
e I [ [~ M4 ¥ e Hill] {l 1
R HHHLTTTY St LT U e HHH OO ] RRERNSRRRRENSS, o N
e it i it N Sy i H i
— x“ + § ™ $4 1] S~ I I 1] =TT g $y M
/ﬁ/ 1 x»x“. siees N Himh L =-HHim '
b LT 44 L] e N L fee e H4 111 H 11411 N
N T T T A A e I - BT 18 il
R R Sl o st @ PSSR RO i s e
pictiSNR sy ESH dehjiitraiine 5 ol SR AT T S oo R e e TR R e e iy

3 S HH TS Senat ~ T : e TR . 2 - M 3k HN TR T Sanpaniiie. H
; R S T i s s B A s St G st ;
Hinni ...AL L > 8 i I T A 1y it LT it HH D oe HH 0 .

1
t

-4
e d
it

’:
1

T
1

s

'
p por v oue &

1
’e
1

i e

R T

£
1
t
1

T 4 14

T

>
1
t

t
1

1

}
s
1
e

114
i e
7

s
-i ;I
f=14-1
oot
-t

1
>
7
7
’s
s
7
7
7
1
+

T
s

.
a
+
s

AR

-
’:
7
b
1
1
7
1
1ot
o
1+
1
;o
=
t
+1
o
T

=ESE!
EEEEELT R
EESEaE
T =+
53!
1
I.- - o -
-
i
:
S
-
=
=
T
=
=E!
EE!
{
+
=
SEEE
/
=5
=
=
PR
T
}
==
:
;

51 /78

IEIEIIE

+

f
v

e

-
=]
==
I & — o i
LT T 200y 1] 800 aggs VAR RN E R Eaa R et L RRESRERAORNRY, 3 U e a T H A s T H i !
ST R v il e {REHT R it i
R el iisandiiiiih it R R e T = I e W T R R
kbRt IR e i iR st e (R TR A A R R e R e U
s T TR e 1] e a6 Sy TR i b~y | S35 By TR N S baed i
I ipgse MH Jm H e 7 T - S T Mgy tiiggees SR [ N HH a5d op N siilin
HH LTI r.irxyvyx erd 44 1111 L i H T H 4 TH A !.; 11 HH H H M 1 1] H
Miggae gy I N AU T HH ] T T I
it : Ny M e T ”
T S a i TR H ! :
~ ~
=] ==

4
= 7
e
f =
ESSses!
iESE=S!
SEESS!

o[ LI

VSIS

- ] ey 1
R ey : i e iy m T =R R e aniiliisin ety
Tt raniiilipe H LS e TR H A e u HEETITHHE] BT H e 1] i any HpAAERYEIEEL R
e S S 5 T R I e T e e i e agninit o I
Ny it O iy ey dead o i TR am L R T e IR TR .
e R ~e T e T LS ] ;
My 1 g b T R Sy i mn, T a i
~es R T -~ A o T |
SR T A = T =, [ T
IR e T T R o T T [t
m [T . Ry e il TR T N R T PRI :
& 4l M 1 b HL S AL T T HH I THH HH H] i M1 M1 st
e TSR T e H S T TR & e e pern HH R H OO =] TR e R T T s RS e
T T S T L e T RS T T T T S e R 1 o e TR RN U e T I
Lt HEN 1¥% ey 223 = I~y U A TN TR 28 Hon 1 MU R HHH B tHH-H =1 hzof g
SRR VU TT NS apna s LA RRARE T T H AR AL T S H tH HH AT i
U T 11 ey HE T T kNI i T HTHITT .
iy i kg ] T R T HL T
HOTm e G E e R e T R T e et Ny s IR e ASRE RO gy A1 LRSS BTSL »
B s O T = R N R LR 1T ey Y 5 ey o S
TR I iy ik ] ny R e e L : :
~ # i TR ~ T Hi :
HL"“.,...”H“,:. T Tt ] _ T U T A nnEL
Hlfe po R LT T r i ieni IR S e Lu s
R AR e I R T e IR e s s g il
s R e e e R R T R s i g  hsees e L e
ithgtnisyg g g £ : o 1A TR HH TR T : ov T R T e T R R T o * tRH aplitE
T T H ST Ry He 4 R H R R RE RS R i M~ R L SR e e BT seseSHTIRT R e R T T fa e eI
i T T T . I nHHT R R T., et Sy TR TR THIHHE T .
| I T e eI T :
; T oy iy T L T R i Mty
.m T I S I
T TS i s T A i i
AT H T -] e~ 441111 ] 1 T HI111 ¢
N it i ST H..,,,“H T T '
HHIHT 0 [ O ST R R T I iy !
A =TT T A =T HE R e T :
Y H rO T O g T i
LR (LT H L ML T M TN THH T [} -+ i
S R et TSmO © SSeRE it B anniinsniitl i
HRE S R e T e e TR e TR S T R S R HHHERTT » SR e S UL
MR T SRR TR [~ S e TR =2 e TR 2259, SRR H R -
LT ‘xxxxui ) T S~ gyt gy N T it Hlnnn s ,,uix;..x HH 7 o
S IS R
LU T 4 U] SEIREE SESTEE Ml L] H .
Tl :{.H .rmf......i&:#ix ; I/GJ;...{.,I.,. f., il xxx{u Hxi ”61..... L HH &xt H i .* aaidl b




	CRUISE REPORT TOCS K9505
	CONTENTS
	1. Cruise Summary
	2. List of Shipboard Instruments
	3. Observation Sites K9505 TOCS Cruise
	4. CTD Casts
	4.1 CTD Castig Sites
	4.2 CTD Profiles
	4.3 CTD Cross Sections
	4.4 Sample Water  Salinity Measurements
	4.5 Dissolved Oxygen Measurement

	5. Meteorological Measurements
	5.1 Atmospheric Sounding
	5.2 Surface Meteorological Measurements

	6. Shipboard ADCP Velocity Map
	7. JAMSTEC ADCP Moorings
	9. Summary Report
	10. Participants List
	Appendices
	1. K9505かいよう観測航海要約
	2. Time Table K9505
	3. WOCE中層流速計係留系回収報告
	4. 「かいよう」船上における溶存酸素の分析
	5. K9505　TOCS係留作業等における問題点について
	6. ひまわり画像



