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1. Cruise Summary

Ship : R/V KAIYO
Chief Investigator : Kunio Yoneyama (Leg—1)
Kentaro Ando (Leg—2)
(Japan Marine Science and Technology Center)

Cruise Code . KY9709

Project Title . Tropical Ocean Climate Study
Period :August 2, 1997 — August 29, 1997
Ports of call : Guam, U.S.A.

Truk (Chuuk), Federated States of Micronesia
Koror, Republic of Palau
Institutions . JAMSTEC
MW] (Marine Works Japan)
NME (Nippon Marine Enterprise)
PMEL (Pacific Marine Environmental Laboratory)
BPPT (Badan Pengkajian dan Penerapan Technologi)
GODI (Global Ocean Development Inc.)

Purpose :

The purpose of this cruise is to observe the physical oceanographic and
atmospheric conditions in and over the tropical western Pacific for better
understanding of the air—sea interaction and its relation to the ENSO(EI]
Nino/Southern Oscillation) and global climate change.

Observation Summary :

The TOCS (Tropical Ocean Climate Study) group in Japan Marine Science
and Technology Center (JAMSTEC) and Badan Pengkajian dan Penerapan
Technologi (BPPT) of Indonesia conducted 47 CTD/DO (Conductivity, Temperature
and Deptl/ Desolved Oxygen) casts, current measurement by shipboard ADCP and
77 upper air soudings by radiosonde. The four subsurface ADCP mooring lines at
ON156E, 2S5142E, 2.55142E and ON138E were recovered and deployed during this
cruise. The 7 ADCPs are now being moored in the surveyed area (ON165E,
ON156E, ON147E, ON142E, ON138E, 25142E, 2.55142E).

‘ The TAO project group in Pacific Marine Environmental Laboratory
(PMEL/NOAA) and the TOCS group in JAMSTEC conducted the 2 repairs, 4
recoveries, 5 deployments of ATLAS buoys along the 156E, 147E and 137E line.
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Preliminary Results (by Kentaro Ando) :

According to the TAO data in the end of August, rather large positive SST
anomaly is found in the eastern Pacific. This is one of characteristics found during
the El Nino phenomena. The westerly wind burst, which is also thought to be
associated with the El Nino, has occured from the mid of July in the central Pacific.

Associated with this westerly burst, strong northward wind was observed during
the first leg (see Section 5). After the mid of August, the wind over the western
Pacific has moderated, however, rather anomalous ocean surface layer ( lower SST
and higher SSS than usual) was observed. The data obtained in this cruise may
prevail the condition in the developing stage of this large El Nino phenomena in
1997.

The preliminary data from this cruise shows that the sea surface
temperature (SST) along 156E shows 28 29 C, and the SST in the western section
(142E and 138E) shows 29 30 C (Section 4). The SST along 156E is lower than
usual, showing the warm water was moved to eastward. The warm water more
than 29 C 1n the western sections (138E and 142E) is rather shallow (20 40m),
which may be caused by the local shortwave (solar) radiation after the July August
westerly wind burst. The surface salinity shows lowest (less than 33.6) at 5N156E,
at which latitude (5N 10N) cloud band of ITCZ are found from 130E to 180E from
* GMS images (see Appendix 2). Along the equator, SSS is low (34.4) in the
western sites (138 142E) and high (34.6) in the estern sites (147 156E).
However, strong east west SSS front, which i1s usually found in normal year is, not
found from the data, suggesting the lack of rainfall in this year.

During the cruise, the surface current along the equator was weak but
eastward except for the current at ON156E. The current data at ON156E from
shipboard ADCP shows the strong east wouthward surface current during the
leg 1 (Section 6), which is caused by the July August westerly wind burst. (As
the current data from the moored ADCP at ON156E does not show this responce,
the data need to be checked. (Page 7.11 7.13)) The ocean responce to this
westerly wind burst was not apearent at 25142E and 2.55142E from both shipboard
ADCP and moored ADCP data during the cruise (Section 6). The current data
from the moored ADCP was almost westward during the period of the July August
westerly wind burst (Section 7). Conversely, during the winter 1997, the eastward
surface currents developed at 2S 2.5S 142E, which showed its maximum
(approximately 1.5m/s) in March 1997 when the strong westerly wind burst
occured. The eastward currents was observed down to 100 m during December
1996 and March 1997.
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We could observe the atmospher and ocean in the western Pacific during
the developing stage of El Nino 1997. The moored and shipboard ADCP data and
the CTD casts during KY9709 and K9702 (January—February 1997) cruises may
prevail us variability in the western Pacific during developing the 1997—98 El Nino.

Acknowledgement :

We would like to express our special thanks to Captain Hyodo and his
crew members of R/V Kaiyo. In spite of the shortness of this cruise, we could
conduct rather large number of CTD casts and all mooring works (ADCP and
ATLAS) scheduled from the first time. This cruise will not be success without
their help.

The instruments (CTD, ADCP Water Sampler etc.) and mooring cables
used during the cruise were set up, operated and sometimes repaired by staffs from
Marine Works Japan, Nippon Marine Enterprize and Global Ocean Development Inc.

Each section in this report were also written by the staffs (Section 11).
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2.List of Instruments

(1) CTD (Conductivity-Temperature-Depth profiler)
-SBE9-11 plus system,Sea Bird Electronics, Inc., USA
CTD Fish for 10,500m(TOCS Group)
Date of Calibration
Primary: T-sensor SN1462 (29-Mar-1997)
C-sensor SN1045 (25-Mar-1997)
Secondary: T-sensor SN1465 (29-Mar-1997)
C-sensor SN1174 (25-Mar-1997)
P-sensor SN41223 (24-Sep-1993)
DO-sensor SN130311 (03-Sep-1996)

(2) Shipboard ADCP (Acoustic Doppler Current Profiler)
VM-75,RD Instruments, USA
(75kH z,16m bin length, Normal range 560m starting 30m depth)

(3)Atmospheric Sounding
-Radio Sonde System, DigiCORA MWi1, VAISALA, Finland

(4)Dissolved Oxygen
-TOA Portable Dissolved Oxygen Meter Model DO-25A
‘Metrohn Model 726DMS Titrino/ 10ml of titration vessel
-Pt.Electrode/ 6.0401.100
-SBE13,Sea Bird Electoronics, Inc., USA

(5)Bottom Salinity
-Guildline Autosal Model84008B

(6)PCO2 and TCO-
The MRI CO:2 Measuring System
-The MRI Coulometric TCO: Measuring Systen



3. Observation Sites K9709 TOCS Cruise
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4.2 CTD Cast Table

| St. | Date | Time(GMT)
CO01 |05 Aug.’97 23:25
C02 | 06 Aug.’97 05:00
C03 06 Aug.’97 10:30
C04 |06 Aug.’97 23:43
C05 |07 Aug.’97 05:28
C06 |07 Aug.’97 11:20
C07 |08 Aug.’97 00:51
C08 |08 Aug.’97 04:00
C09 |08 Aug.’97 07:29
C10 {08 Aug.’97 10:48
C11 109 Aug.’97 06:22
C12 109 Aug.’97 09:30
C13 |09 Aug.’97 12:42
| Cl14 |09 Aug.’97 16:00
C15 {10 Aug.’97 04:53
C16 |11 Aug.’97 05:53
C17 |11 Aug.’97 11:02
C18 |11 Aug.’97 16:30
C19 |12 Aug.’97 09:30
C20 |12 Aug.’97 16:05
C21 |12 Aug.’97 22:40
C22 |13 Aug.’97 05:00
C23 |19 Aug.’97 07:23
C24 119 Aug.’97 13:05
C25 |19 Aug.’97 18:53
C26 |20 Aug.’97 00:25
C27 |20 Aug.’97 06:19
C28 |21 Aug.’97 02:40
C29 |21 Aug.’97 07:52
C30 |22 Aug.’97 01:40
C31 |22 Aug.’97 04:53
C32 |22 Aug.’97 08:08
C33 122 Aug.’97 11:17
C34 122 Aug.’97 16:38
C35 122 Aug.’97 21:51
C36 |23 Aug.’97 03:08
C37 |23 Aug.’97 10:21
C38 |23 Aug.’97 13:36
C39 |23 Aug.’97 15:37
C40 |23 Aug.’97 17:32
C41 |23 Aug.’97 19:28
C42 |23 Aug.’97 21:20
C43 |24 Aug.’97 00:26
C44 |24 Aug.’97 03:27
C45 {27 Aug.’97 01:33

Latitude

07°
07°
05°
04°
03°
02°
01°
01°
01°
00°
00°
00°
01°
01°
02°
04°
03°
03°
00°
00°
00°
00°
00°
00°
00°
00°
00°
02°
01°
01°
01°
00°
00°
00°
00°
00°
00°
00°
00°
00°
00°
00°
01°
01°
02°

58.722'N
00.006’N
59.839°N
57.554°N
59.949’'N
59.960’N
59.884’N
30.088°N
00.065°'N
29.911'N
01.131°S
30.017°S
00.054°S
29.923’S
01.191°S
58.991°S
59.873°S
00.067S

00.154°'N
00.015°S
00.111°S
00.119’S
00.643’S
00.012°S
00.003’'N
00.161°S
00.043’N
27.000°S
59.954°S
29.966°S
59.960°S
30.053°S
00.099°'N
00.070°S
00.084’S
00.084°'N
59.932°S
29.958’S
14.968’S
00.062’S
14.894°N
29.972°N
00.052'N
30.140°'N
26.105°'N

Longitude

155°
156°
156°
156°
156°
156°
156°
155°
156°
156°
155°
156°
156°
156°
156°
155°
156°
156°
155°
154°
152°
152°
146°
145°
144°
144°
142°
141°
141°
142°
141°
141°
142°
140°
140°
138°
137°
138°
137°
137°
137°
137°
138°

137°

137°

59.649'E
00.016’E
59.897°E
13.638’E
00.216'E
00.127'E
01.065°E
59.960°E
00.000°E
00.075’E
59.963’E
00.038'E
00.006'E
00.025'E
00.387'E
59.768’E
00.021'E
00.021'E
00.049'E
00.049°E
59.981'E
00.008’E
59.520°E
59.824°E
59.975°E
00.023°E
59.894°E
58.648’E
58.851'E
00.139°E
59.930'E
59.920'E
00.053'E
59.883'E
00.029'E
59.867'E
59.838’E
00.038'E
59.979’E
59.909°E
59.996'E
59.959'E
00.742'E
59.963’E
24.027'E

|




St. Date Time(GMT) Latitude Longitude
C46 27 Aug.’97 11:10 04° 00.034'N 136° 59.931'E
C47 27 Aug.’97 16:30 05° 00.029'N 137° 00.010'E



4.3 CTD Profiles
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4.4 CTD sections

K9709 CTD 156E (Temperature)

50 —

100-

150 —

200--

250+

300

Depth (db)“

350 —

400 —

450 ~

500 -

Latitude {(deq)

K9709 CTD 156E (Salinity)

50 —

100 —

150 ——
T 35.4 =

34.6 i
200 ~ —35.0

250 - 34.6
- rd

Depth (db)

Latitude



Depth @b )

Depth (db)

100
150
200 -
250 1
300
350 -

4007

450

500 —~

26.5

K9709 CTD 156E

(Stgma-t}

2105

|
g

250

300

350

400 —

450 —

Latitude

K9709 CTD 156E (Oxygen)

500

17

Latitude

W A




(db)

Depth

(db)

Depth

K9709 CTD 142E (Temperature)

K9709

50~

100 —

150 —

200~

250 -

Latitude

CTD 142E (Sigma-t)

Latitude

(db)

Depth

(db)

Depth

18

K9709 CTD 142E (Salinity)

o] SH
—3

100 =g 350

150 — 77"
55
200 o ~=
250 35.277\,
300 A /\J\
\\/34 8
350 -
400
450
3.6\
500 — \ A l
0 -1 -2
Latitude

K9709 CTD 142E (Oxygen)

50 —|

1004 SN
200 — >a\—/(

400 —

450 —

500

Latitude



(db)

Depth

{db )

Depth

K9709 CTD 138E

{Temperature)

o\ ¢

450 -
500 b r . ==

5 4 3 2 1 0 -1

Latitude
K9709 CTD 138E {(Sigma-t)
- 21.5
I a— 1.

L ITT22.5

100 —

i

150 ~
\ 25.3\/—
200 —|

250~
26.5
300
350 -
400 —
TN
450 — 27.0
500~ \’/\
i I ¥ ! '
5 4 3 2 1 0 -1
, Latitude

19

(db)

Depth

Depth ({(db)

K9709 CTD 138E

(Salinity)

300 —
8
350  34.6 - N
400
450 346 1
500 --L, : 1 ; —
5 4 3 2 1 0o -1
Latitude
K9709 CTD 138E (Oxygen)
50 -
100+ 2.2/:..5
150 o —— gf/
200 - . /
250 - 2.0
300 ﬂ
350 /
2.2
400 2.0 5
450 2.4
.8 /
500 Ll
1 0 -1

Latitude



Depth (db)

Depth {(db)

50 —

100 —

150 —

200

250

300 —

350 —

400 —

450 —

500 -

K9709 CTD Equator (Temperature)

M\.Am;m( ~ N

~ ‘ !
138 140 142 144 146 148 150 152 154 156

longitude

K9709 CTD Equator (Salinity)

— ' /»\ /ﬁ%\\\\\jw_w‘\h, ‘ 1”///~—MN\\\%

138 140 142 144 146 148 150 152 154 156

longitude



K9709 CTD Equator (Sigma-t)
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4.5 Bottle Salinity
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4.6 Dissolved Oxygen Measurement
T. Shiribiki © and K. Komine 2

U Sanyo Techno Marine, Inc., Japan 2’ :Marine Works Japan, LTD.

Objectives:
Measurement of dissolved oxygen (below D.0O.) using D.O.meter corrected by the
WinKler titration processed to the WHP Operations and Methods(Culberson,1991).
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 12 piston Niskin water samplers (Go 1015) sampled sea water during CTD upcast.

The water samples for D.O. were sampled from the 5—liter Niskin water samplers into

100ml D.O. glassbottles. In each cast, several water samples for the Winkler titration were
also sampled to calibrated BOD flasks (ca, 180 ml) ( see Green and Carritt 1966).

During sampling, water corresponded to three times of D.O. bottles was used to flush, then

water temperature was measured during sampling.

After the sampling, we analyzed D.O. with salinity correction within 30 minutes.

(Before measurement, the D.O.meter was adjusted to 0—100% (see TOA D.O.meter

operation manual)).

The samples for the titration method were analyzed within 2 hours. These samples were
analyzed by Metrohm piston buret of 10ml with Pt Erectrode using Whole bottle titration

in the laboratory under controlled temperature (ca, 23 ° c)

The standerdizations have been performed every day before the sample titration.

The data from the D.O.meter were corrected with calibration factors. The factors were
decided by linear regression based on the Winkler titration value vs D.O.meter Value.

Reproducibility:
(1) D.O.meter Value
104 pairs of samples were analyzed as replicates taken by same Niskin bottle. The avera
geand standard deviations (2 sigma) of difference of replicates samples were 0.009 ml/ and

0.016 ml/1 (0.34% of D.O.maximum (4.655 mlA)in this cruise).

(2) Winkler Titrasion Value
61 pairs of samples were analyzed. The average and std.(2 sigma) of difference was 0.008
ml/ and 0.018 ml/ (0.38% of D.O. maximum ( 4.692 ml/1) in this cruse).



Results :
(1) Correction of D.O.meter Values
Linear regression line listed below was obtained form 352 pairs of D.O.meter— Winkler
data.(Fig.4.6.1)
All D.O.meter data were calibrated by this formula.(corrected D.O. data were Shown in
Table 4.6.1)

Formula : Y = 0.1201 + 0.9779 X X (n = 352)
R = 0.9983
Y : Winkler Value (ml/1) X : D.O. meter Value (ml/ 1)

'(2) CTD-D.O. Sensor Value correction
The two kinds of alculated polinominary regression curve for upcast and downcast were
obtained from 631 pairs of CTD D.O.Sensor and corrected D.O.data. (Fig.4.6.2)

For upcast fomula :Y = 0.7250 + 0.5217 X X 4+ 03969 X X 2 (n=631)
R = 0.9662
Y : Corrected D.O. Value (ml/1) X :CTD-D.O. Sensor Upcast Value (ml/1)

For downcast fomula : Y = 0.4680 + 0.6394 X X + 03376 X X 2 (n =631)
R =0.9144 '
Y : Corrected D.O. Value (ml/1) X : CTD-D.O. Sensor Downcast Value (ml/1)

(3) Contour plots
Contour plots in Fig.4.6.3 were made from corrected dissolved oxygen data in
Table.4.6.1
156E Line : Stn 1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,18,17,16
142E Line : Stn 33,32,31,30,29,28
138E Line : Stn 47,43 ,42,41,40,39,38,37
Equator Line : Stn 40,36,35,34,33,27,26,25,24,23,22,21,20,19,11

(4) Vertical plofiles
All vertical plofiles in this cruise are showed in Fig.4.6.4. These data were used from
corrected D.O. data in Table.4.6.1

(5) Comparison of D.O. Sensor’s value and corrected D.O. value
To compare D.O. Sensor’s value and corrected D.O. value, we calculated root mean
squares (below r.m.s.) are calculated for each depth and stations by this formula.

1
rms. = /—Hw S(Xi-~-Yi)*
X i :corrected D.O.value Y i :D.O. Sensor’s Value

The upcast and downcast r.m.s. values for each stations and depth are showed in
Fig.4.6.4 and Table 4.6.2.

- 4,24 -



(6) Comments
In all stations, D.O. concentrations is more than 4.00 m¥/l above 100m depth. -
D.O. in the western observations area along equator line is relatively higher than that in
the eastern area below 700m depth.
Along 138E and 142E sections, the latitudes of D.O. front around 600db (about 3.00ml/1)
are near 1S, and along 156E, that was near 4N. In paticular, the gradients of the D.O.
front is very higher in 138E and 142E sections than 156E .

References :

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.]. and D.E.Carritt (1966) An Improved Iodine Determination Flask for Whole— bottle
Titrations, Analyst, 91, 207—208.

Horibe,Y.,Y.Kodama and K.Shigehara (1972) Errors in sampling 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 determination 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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Table.4.6.1 (1) Corrected D.O. Data

Stn. 1 Stn. 2 Stn. 3 Stn, 4
8N 156E 7N 156E 6N 156E 5N 156E
Devth(db) D.O.(ml/)  Depth(db) D.O.(ml) Demh(db) H_Q_Q_(m__l/_ll.____Depﬂl(db) _D.O.(ml)

458 0 4.47 4.46 4.51
49 4,76 50 4.61 50 3.53 49 4.51
100 3.30 100 3.28 100 3.25 99 3.41
148 2.46 149 2.56 150 2.33 149 2.87
199 1.86 199 1.60 199 1.65 199 2.01
250 1.38 249 1.41 250 1.23 250 1.11
299 1.28 300 1.32 300 1.27 300 1.23
349 1.29 350 1.35 349 1.28 350 1.25
401 1.37 399 1.32 400 1.59 400 1.35
499 1.43 499 1.40 499 1.19 499 1.46
599 1.38 600 1.36 598 1.40 598 1.77
799 1.61 799 1.46 799 1.66 799 1.88
1011 1.90 1000 1.83 1005 nd. 1001 2.00
Stn, 5 Stn. 6 Stn. 7 Stn. 8
4N 156E 3N 156E 2N 156E 1-30N 156E
Depth(db) D.O.(ml/1) Depth(db) D.O.(ml/l) Depth(db) . D.O.(ml/) Depth(db)__D.O. ml/))
-0 4.45 0 4.47 0 4.53 0 nd.
50 3.81 48 4,30 50 451 - 49 4.50
96 3.54 99 3.08 99 3.35 100 3.22
148 3.28 150 3.28 149 3.43 149 3.44
199 2.11 199 2.73 198 2.90 198 3.08
248 1.68 248 2.59 251 2.46 249 2.78
299 1.58 300 2.40 300 2.43 299 2.24
349 1.66 348 2.61 350 2.60 349 2.47
399 1.78 400 2.63 399 2.59 398 2.58
500 1.63 499 2.73 500 2.43 500 2.47
600 1.77 598 1.93 600 2.42 599 2.19
799 2.01 798 211 800 2.23 798 2.35
1010 1.98 1007 1.93 1012 2.12 1011 . 224
Stn. 9 Stn. 10 Stn. 11 Stn. 12
IN 156E 0-30N 156E 0 156E 0-308 156E
Depth(db) D.O.(ml/)  Depth(db) D.O.(ml/) Depth(db) D.0.(ml/1) Depth(db)_&_Q,_(ml[D_
- 0 T 462 0 4,51 4.49 4.43
51 4.56 50 4.34 50 4.46 51 4,22
100 3.35 100 3.36 100 3.26 101 3.19
150 3.57 150 nd. 150 3.13 150 3.00
201 3.24 200 3.21 200 3.20 200 3.17
250 3.02 249 3.18 250 3.18 249 3.10
300 2.91 299 3.04 . 300 2.98 300 2.63
348 2.43 350 2.65 350 2.52 350 1.99
401 2.79 400 2.47 400 2.30 400 2.34
500 2.58 501 2.71 500 3.01 500 2,95
599 2.28 600 2.35 601 2.18 600 2.57
799 2.34 799 2.26 798 2.21 800 2.17
1010 2.21 1012 2.21 1009 2.12 1010 2.16
Stn. 13 Stn. 14 Stn, 15 Stn. 16
18 156E 1-30S 156E 2S 156E 58 156E
_Depth(db) D.O.(m}/l)  Depth(db) D.O.(mll)  Depth(db) D.Q.{mlA) Depth(db)_._D..Q.(mlll)._
0 447 0 4.45 0 4.44 4,58
50 4.32 .52 4,36 49 4.39 48 3.93
101 3.17 100 4.40 98 3.27 98 3.06
151 2.95 149 3.14 148 2.77 148 2.81
200 3.06 199 2.94 199 3.01 198 2.13
251 2.96 251 2.95 249 2.68 248 2.12
301 2.36 301 2.78 299 2.53 298 2.39
350 2.43 350 2.55 348 2.60 348 2.74
401 2.63 401 2.56 398 2.60 399 2.89
501 2.97 502 293 498 2.97 499 3.02
601 2.67 601 2.60 600 2.41 599 2.30
800 2.42 797 2.60 796 2.58 798 2.78
1011 2.29 1009 2.25 1010 2.30 1011 2.80
n.d=NO DATA




Table.4.6.1 (2) Corrected D.O. Data

St 17 Stn. 18 Stn. 19 Stn. 20
48 156E 38 156E 0 155E 0 154E
Depth(db) D.O.(mlfl)  Depth(db) D.O.(mlfl)  Depth(db) D.O.(m1) Demh(db)___D__(_)_ng_
454 0 4.60 0 4.60 4.46
50 4.46 49 4.58 52 4.59 49 4.45
100 3.21 99 3.58 101 3.35 99 3.32
150 2.42 150 2.65 147 3.08 148 3.01
201 2.08 199 2.76 198 3.27 200 3.18
251 2.28 250 2.80 250 3.26 248 3.19
300 2.56 299 3.36 301 2.99 298 2,95
352 2.74 349 2.67 351 2.26 348 2.17
400 2.59 399 2.99 401 2.62 308 nd.
501 2.85 500 3.18 500 2.91 498 2.84
600 2.74 599 2.64 599 1.99 599 2.22
801 2.50 799 2.30 801 2.24 798 2.32
1011 2.22 1010 2.37 1013 2.21 1010 2.15
Stn. 21 Stn. 22 Stn. 23 Stn. 24
0 153E 0 152E 0 147E 0 146E
_Depth(db)_D.O.(mi/) D@th(db) D.O.mi))  Depth(db) D.O.(mll)  Depth(db)__D.O.(ml)
0 4.64 4.58 0 4.60 0 4.54
51 4.56 49 4.56 49 4.63 49 4.57
102 3.33 100 4.34 98 3.51 100 3.75
150 3.04 150 3.08 150 3.10 151 3.15
200 3.26 199 3.25 199 3.33 200 3.24
251 3.28 246 3.25 249 3.34 250 3.42
300 3.06 208 3.17 299 3.26 300 3.38
350 2.39 350 2.28 349 2.84 349 3.03
400 . 252 400 2.53 398 2.44 400 2.65
500 3.02 501 2.87 496 2.74 500 2.72
599 2.44 600 2.40 599 2.51 600 2.41
800 nd. 800 2.46 797 2.47 799 2.65
1011 2.21 1011 2.20 1011 2.39 1012 2.38
~ Stn. 25 Stn, 26 Stn. 27 Stn. 28
0 145E 0 144E 0 143E 2-308 142E
Depth(db) D.O.(my1) Depth(db) D.O.(mi/) Depth(db) D.O. (mi/) Depm(db)__,D_.QJggA)__
-0 461 0 4.67 456 4.56
49 4.60 49 4.67 48 4.59 48 4.63
99 3.58 98 3.26 101 3.43 99 4.38
149 3.22 150 3.35 150 3.23 148 3.45
198 3.26 200 3.38 199 3.25 200 3.31
248 3.39 248 3.34 251 3.32 248 3.42
298 3.17 299 3.21 298 3.23 298 3.54
349 2.78 348 2.78 350 2.80 350 3.58
400 2.63 399 2.74 399 2.69 400 3.66
500 2.60 500 3.03 500 2.84 499 3.52
598 2.32 600 2.46 599 2.39 599 3.45
798 2.61 800 2.52 801 2.45 799 3.38
1011 2.33 1011 2.33 1010 2.36 1011 2.82
Stn. 29 Stn, 30 Stn. 31 Stn. 32
2S 142E 1-30S 142E 1S 142E 0-308 142E
_Depth(db) D.O.mYl)  Depth(db) D.O.(ml)  Depth(db) D.O.(ml) Depth(db)__,D_.Q_,,(@[_l)_
o 453 0 4.62 0 4.58 4.52
51 4.57 49 4.64 50 4.60 50 4.51
100 4.34 99 4,47 100 4.30 100 3.73
151 3.35 150 3.01 149 3.02 150 3.10
200 3.31 199 3.13 199 3.30 200 3.35
250 3.45 249 3.52 250 3.46 250 3.41
298 3.49 299 3.55 300 3.27 300 3.21
349 3.57 349 3.45 351 2.84 350 2.76
400 3.39 399 3.69 400 2.96 400 2.61
502 3.28 499 3.52 500 3.26 500 2.76
602 3.46 600 2.75 600 3.50 600 2.40
800 2.82 800 291 800 2.94 799 2.63
1009 2.41 1010 2.39 1011 2.26 1010 2.26
n.d=NO DATA



Table.4.6.1 (3) Corrected D.O. Data

Stn. 33 Stn. 34 Stn. 35 Stn. 36
0 142E 0 141E 0 140E 0 139E
_Depth(db)_D.O.(ml/) Depth(db) D.O.(ml/1) Depth(db) D.0.(ml1) Depth(db)LOML
0 7 454 v 4.62 4.62 4.54
49 4.56 51 4.64 49 4.67 49 4,60
100 3.51 100 3.84 99 4.23 99 4.34
149 3.10 150 . 3.28 149 3.20 150 3.24
200 3.25 200 3.26 199 3.26 200 3.23
249 3.32 249 3.30 249 3.26 249 3.26
299 3.17 299 3.23 299 3.22 299 3.32
349 2.71 350 2.78 349 3.19 349 3.23
399 2.62 399 2.56 400 2.98 399 3.12
500 3.19 500 2.78 499 2.88 498 2.97
601 2.30 599 2.39 600 2.57 599 2.27
800 2.61 799 2.76 800 2.89 800 nd.
1012 2.31 1012 2.28 1012 2.30 1012 2.32
Stn. 37 Stn. 38 Stn. 39 Stn. 40
18 138E 0-30S 138E 0-158 138E 0 138E
_Depth(db)_D.O.(ml/) _ Depth(db)_D.O.(ml) _ Depth(db) D.O.(mlA) Deoth(db) D.O.(ml/)
0 T 452 0 4.58 0 4.60
51 456 51 4.61 100 4.40 49 4.63
100 4.51 100 4,24 199 3.26 98 455
149 3.13 150 3.22 300 3.42 150 3.24
200 3.28 201 3.23 399 3.32 200 3.26
250 3.45 250 3.26 499 3.62 250 3.33
300 3.34 300 3.24 599 2.33 298 3.39
349 3.41 351 3.27 799 2.84 348 3.25
400 3.54 400 343 1010 2.29 399 3.12
500 3.36 501 3.31 1010 n.d. 499 3.58
599 3.72 600 2.34 1010 nd. 598 2.28
800 3.23 800 3.16 1010 nd. 800 2.88
1012 2.30 1011 2.32 1010 n.d. 1012 231
Stn. 41 Str. 42 Stn. 43 Stn. 44
0-15N 138E 0-30N 138E IN 138E 1-30N 138E
_Depth(db)_D.O.ml/) _ Depth(db)_D.O.(ml/) Depth(db) D. o (mlfQ Depm(db)___D_;Q,.(m,l/,l)_‘
0 — 460 O 4.67 4.58
100 4,50 48 4.67 49 4.54 49 4.59
200 3.22 100 445 99 . 4,22 100 4.10
300 3.30 150 3.26 150 3.16 149 3.16
399 3.15 200 3.26 200 3.19 200 3.21
498 3.56 248 3.36 249 3.27 250 3.29
599 2.22 298 3.32 299 3.31 302 3.12
799 2.93 348 3.13 349 3.12 352 2.84
1012 2.31 397 3.14 399 2.93 401 2.74
1012 n.d. 499 3.19 499 2.75 499 2.43
1012 nd. 600 2.33 599 2.28 601 2.39
1012 nd. 799 2.89 799 2.43 801 2.39
1012 nd. 1014 2.32 1011 2.30 1011 2.32
Stn. 45 Stn. 46 Stn. 47
2-30N 137-30E 4N 137E 5N 137E
De_:Rth(db) D.0.(ml/)  Depth(db) D.O.mli)  Depth(db) D.O.(ml/1)
n.d. 0 nd. 0 4.54
50 n.d. 50 nd. 50 4.58
100 nd. 100 nd. 100 4.38
150 nd.’ 150 nd. 150 3.64
200 n.d. 200 nd. 200 2.69
250 n.d. 250 n.d. 249 2.59
300 nd. 300 nd. 299 1.87
350 nd. 350 nd. 350 1.65
400 nd. 400 n.d. 399 1.69
500 nd. 500 nd. 499 1.92
600 n.d. 600 nd. 599 2.02
800 n.d. 800 n.d. 799 2.12
1000 nd. 1000 nd. 1011 2.13
n.d.=NO DATA
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Table 4.6.2 Root mean squares for each depth

Niskin Depth  r.m.s (ml/l)

No. (db) CTD (Up) CTD (Down)
1 1000 0.11 0.11
2 800 0.14 0.11
3 600 0.13 0.10
4 500 0.16 0.13
5 400 0.15 0.13
6 350 0.16 0.13
7 300 0.17 0.15
8 250 0.18 0.17
9 200 0.18 0.17
10 150 0.20 0.19
11 100 0.26 0.25
12 50 0.31 0.30

Corrected D.O. Meter - CTD (upcast & downcast)
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5.Meteorological Measurements

objectives : To promote our understanding about the air sea interaction over the

[} 113
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
JAMSTEC), and Radiosonde (RS80). The range and accuracy of parameters measured

by the radiosonde are follows ;

Parameter Range Accuracy
Pressure 1060 — 3 hPa 0.5 hPa
Temperature 90 +60deg C 0.2deg C
Relative humidity 0 — 100 % 3 %

Wind speed 0 — 180 m/s 0.5 m/s

The surface data were measured by using handy humidity and temperature meter

(YOKOGAWA2451 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, 18Z from 5%
AUG ’97 to 14®AUG ’97 and from 18" AUG '97 to 28%"AUG ’97. So we obtained

sounding data. Table 5-1 shows radosonde launch Log.

Preliminary Result : —

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

In the earlier days of this cruise (~Aug.8), convectively active area existed in160°
E Dateline and within 10° from the equator. One outstanding phenomena was that
the tropical depression developed around ( 10° N, 160" E) on Aug.8. It grew and
moved west-northwestward, and clear eye of typhoon could be found at (18" N, 147°
E) at 00Z of Aug. 12 (see AppendixA 2, GMS IR Image).

Atmospheric sounding by radiosonde shows that westerly wind burst (WWB) occurred

- 5.01 -



in the lower troposphere(~5km) on and north of the equator during Aug.7—18. The
vertical profile shows easterly wind prevailed above 5km whose maximum speed
reached over 25m/s at about 10km. Southerly wind was also dominant south of the
equator during Aug.10—12. Although relatively moist conditions were dominant in this
whole cruise period, some extremely dry layers could be found at 700 800hPa level
while WWB occurred.
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No.

—_
QWO OTA WN =

CTOO OO AP DADNDLADREDDAEADWWWWWWWWWWNNRNPNRNNONMNNNODNN A = s = o
WN ~~ 00O AITODAARAWN—-TOOOOATIITOANARAWON—-TODOOALdODAORAWN—=-OOONDHDIOTA WN =

Time(UTC) Position
YYMMDD TT

97 08 05 00
9708 05 06
9708 05 12
97080518
0708 06 00’
9708 06 06
97 08 06 12
97 08 06 18
97°08 07 00
97 08 07 06
97080712
9708 07 18
97 08 08 00
97 08 08 06
970808 12
970808 18
97 08 09 00
97 08 09 06
9708 09 12
970809 18
97 08 10 00
9708 10 06
97 08 10 12
97081018
970811 00
9708 11 06
97 08 11 12
9708 11 18
9708 12 00
97 08 12 06
97 08 12 12
9708 12 18
9708 13 00
970813 06
9708 13 12
9708 13 18
9708 14 00
9708 18 00
9708 18 06
9708 18 12
9708 19 06
9708 19 12
9708 19 18
97 08 20 00
97 08 20 06
97 08 20 12
9708 20 18
97 08 21 00
9708 21 06
97 08 21 12
97 08 21 18
97 08 22 00
97 08 22 06

Lat..

09 18N
08 59N
08 38N
08 19N
07 59N
06 59N
05 59N
05 03N
04 58N
04 OON
03 OON
02 04N
02 OON
01 26N
00 29N
00 OON
00 01N
00 00S
00 43S
0136S
02 00S
02 01S

-03 07S

04 24S
05 00S
05 00S
04 00S
03 00S
0153S
00 41S
00 00S
00 OON
00 OON
00 00S
01 OON
02 11N
03 22N
03 59N
03 16N
02 30N
00 OON
00 OON
00 OON
00 00S
00 OON
00 49S
01 578
02 29S
02 03S
02 01S
01 58S
02 00S
01 00S

Log.
151 15€
152 24E
153 39E
154 52E
156 00E
156 00E
156 00E
156 12E
156 14E
156 00E
156 00
155 59E
156 00E
156 00E
156 00E
156 25E
156 14E
156 00E
156 00E
156 00E
156 04E
156 0OE
156 00E
156 00E
156 00
156 0OE
156 00E
156 00E
155 38E
155 13E
154 50€
153 55€
153 00E
152 00E
152 00E
152 00E
152 00E
150 36E
149 57€
149 15€
147 00E
146 21E
145 18E
144 13E
143 11E
142 40E
142 10E
141 56E
141 59E
141 59€
142 O1E
142 00E
142 00E

Radiosonde launch Log Sites

Press.

Table5—1

(hPa ) [DEG-C)

1011.4
1009.1
1011.7
1008.0
1008.4
1006.8
1010.1
1008.2
1008.8
1005.8
1008.8
1008.7

10120

1007.7
10114
1009.2
1011.5
1008.7
1011.5
1009.7
1011.9
1009.5
1012.6
1010.2
10123
1009.8
1009.7
1008.8
1011.3
1007.9
1011.7
1009.6
1010.3
1006.7
1010.8
1008.7
1010.3
1008.0
1005.8
1008.2
1005.7
1007.9
1006.6
1009.1
1005.7
1007.7
10074
1009.7
1006.4
1008.4
1007.3
1010.3
1006.7

Surface
Temp. RH W.D. WS, Max Altitude  Cloud
(%) (deg) (m/s) (hPa) (m) Amount
28.3 77 79 3.5 4265 7135 8
27.8 86 180 43 646.1 3823 3
27.7 78 142 45 43.0 21665 1
25.7 83 158 3.5 28.7 24178 8
26.7 72 238 8.5 41.7 22082 8
28.0 77 270 9.0 42.3 21695 9
26.7 86 299 8.6 42.3 21750 10
26.1 87 225 5.0 5430 5193 10
28.2 77 214 71 18.7 26938 10
27.2 77 203 100 48.6 20843 7
26.7 82 221 10.5 60.1 19511 1
273 78 180 8.0 34.8 22956 10
24.0 92 266 9.2 62.2 19421 10
29.1 70 180 8.0 46.0 21208 5
27.1 75 181 10.5 29.9 23924 9
27.0 75 176  10.0 22.8 25632 10
29.1 68 191 8.0 21.1 26116 2
279 79 180 100 621.5 10876 5
273 75 185 105 35.9 22761 1
275 70 180 11.0 35.7 22770 8
28.6 68 204 148 204 26283 2
274 74 203 120 29.8 23898 9
24.7 87 137 85 5369 5317 10
271 77 223 110 29.1 24075 4
28.4 68 175 110 426 21669 4
27.7 69 158 7.0 1503 14218 9
26.7 81 151 17.5 458 21244 9
273 73 158 10.5 30.1 23856 9
276 78 191  10.5 24.5 25147 3
283 75 203 105 34.4 23033 9
26.9 82 186 10.5 26.0 24795 7
27.0 74 180 9.0 42.4 21720 0
28.5 70 175 115 28.0 24272 2
269 75 170 8.0 26.2 24710 1
25.1 81 118 3.0 30.5 23784 10
26.2 78 158 5.6 32.8 23304 10
29.1 67 144 6.5 33.5 23153 1
30.0 68 208 10.5 27.1 24496 7
28.9 72 194 8.0 26.4 24661 8
274 76 160°— 7.5 34.8 22947 2
28.6 69 145 7.0 37.8 22414 2
27.2 77 147 6.5 34.2 23054 2
26.4 90 142 7.0 27.9 24300 3
29.1 89 136 6.0 36.6 22597 5
294 72 145 5.5 37.3 22496 4
27.7 83 117 15 30.4 23758 0O+
25.7 90 94 5.3 29.3 24004 4
28.0 88 130 52 30.0 23866 3
27.9 73 92 5.0 42.0 21737 7
27.2 83 103 5.5 31.4 23577 2
27.0 84 83 3.0 30.3 23785 5
28.7 73 104 53 216 25963 8
31.5 57 118 8.5 274 24418 1

Type
Cb,Cu
Cb,Cu
N/A
Cb,Cu
Cu,Cb,Ac,Ci,Cs
Cu,Sc,Ac
N/A
Cb,Ns
Ns,As,Sc
As.Sc,Cu,Cb
As
N/A
Ns,St
Cb,Cu,As
Cs
Ac,As
Cu
Cu,Cc
As,Cu
Cu,Cs,As
Ci,Cu,Cs
Cu,As,Ns
Cb
Ac,As,Cc
Ac,Ci,Cu
As,Cs,Cc,Cu
Ac,Cs,Cc
Cs,As
Cu,Ac,Cc
Ac,Cu,Cc
As,Cb,Cu,Cs

Cu

Ac

Cc
As,AC,Cs
Ci,Cc,Cs
Ci,Cu,Ac
Ci,Cc,Cu

Ac

Ac,Cb
Cc,Cs,Cb,Cu
Cu,Sc

Cu

Cs,Cu

Cb,Cu
Cu,Cb



54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
I&!
72
73
74
75
76
77

9708 22 12
9708 22 18
9708 23 00
97 08 23 06
9708 23 12
9708 23 18
97 08 24 00
97 09 24 06
9708 24 12
9708 24 18
9708 2500
9708 25 06
9708 25 12
9708 25 18
97 08 26 00
97 08 26 06
97 08 26 12
97 08 26 18
97 08 27 00
97 08 27 06
97 08 27 12
9708 27 18
9708 28 00
9708 28 06

00 00S 142 00E
00 00S 141 OOE
00 00S 139 52E
00 14S 138 47E
00 58S 138 00E
00 04S 138 00E
00 44S 138 00E
01 17N 138 00E
00 07N 138 05E
00 03S 138 00E
0001S 137 59E
00 41N 138 16E
01 41N 138 36E
02 17N 138 52E
02 20N 138 49E
02 12N 138 06E
02 OON 137 10E
02 OON 136 59E
02 24N 137 25E
02 50N 137 O7E
04 OON 137 00E
05 OON 137 O0OE
05 40N 136 03E
06 19N 135 02E

Radiosonde launch Log Sites

1008.7
1008.2
1010.5
1006.9
1009.0
1007.8
1010.1
1006.2
1009.2
1008.8
1010.9
1008.3
1011.7
1008.8
1010.8
1007.8
1010.0
1009 2
10104
1007.5
1009.7
1007.8
1009.4
1006.7

Table5—1

285
263
29.2
30.0
283
27.0
292
30.3
283
271
29.0
320
28.1
28.7
29.7
30.2
283
28.0
290
30.9
276
2176
279
31.6

77
82
74
70
78
84
73
65
76
80
71
59
74
75
68
69
77
78
70
68
75
77
75
60

98

90
101
131

49

24
100
130

79
100
119

55

78
138
175
122
112
131
240
290
275
247
247
253

5.04 -

1.5
5.0
4.6
6.1
8.2
6.0
2.0
5.0
5.0
3.0
5.0
20
20
3.0
3.0
2.5
45
25
1.0
2.5
1.5
6.0
8.0
5.5

29.6 23974
33.0 23268
40.6 21962
30.6 23722
37.1 22536
37.4 22465
27.3 24435
27.7 24339
30.8 23713
29.2 24002
26.7 24595
304 23747
39.5 22137
34.9 22879
47.7 20965
34.8 22197
49.4 20767
34.8 22931
33.7 23139
32.1 23412
31.6 23553
39.0 22200
28.6 24126
32.0 23415
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Cb
Cu,Ac
Cu,Ac,Ci
Cu

Cu,Cb
Cs,Cu
Ci,Cu

Cs,Cu
Cs,Ci,Cu,Cb
Ci,Cc,Cu
Cu
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5.2 Surface Meteorological Measurements

We observed some surface meteorological parameters (pressure, dry air temperature,
wet air temperature, dew point temperature, sea temperature, wind speed/direction,
cloud amount and weather) every 3 hours from Guam to Chuuk and Chuuk to Palau.
The parameters were recorded by officer and crew of R/ V KAIYO according to the
Ship’s Weather Observation Reports.

Table 5—2 Fig.5 2,3 and Fig.5—4 show results of observation.



Table 5 —2 Surface Meteorological Mesurements

Time UTC

Aug 04 12
15

18

21

05 00

3

6

9

12

15

18
21
06 00

12
15
18
21
07 00

12
15
18
21
08 00

12
15
18
21
09 00

12
15
18
21
10 00

12
15
18
21
11 00
3

Ship's
time
Aug 04 22
0501

4

2

10

13

16

19

22
06 01

10
13
16
19
22
0701

10
13
16
19
22
08 01

10
13
16
19
22
09 01

10
13
16
19
22
10 01

10

16
19
22
1101

10
13

Position

Lat. Log.
10 10.3N 149 14.3E
09 50.5N 149 32.1E
09 36.1N 150 14.4E
09 26.9N 150 48.8E
09 16.6N 151 22.9E
09 06.1N 152 00.5E
08 56.7N 152 34.1E
08 47.6N 153 10.3E
08 36.6N 153 47.6E
08 26.8N 154 25.1E
08 15.7N 155 03.3E
08 05.8N 155 38.7E
07 58.7N 155 59.5E
07 22.6N156 00.3E
06 55.9N 156 00.1E
06 17.6N 156 00.0E
05 50.0N 156 02.4E
05 14.1N156 10.3E
05 04.2N 156 10.7E
04 00.0N 156 13.6E
04 57.IN 156 13.6E
04 25.6N 156 06.4E
03 59.9N 156 00.1E
03 24.7N 156 00.1E
02 59.9N 156 00.3E
02 27.5N 155 59.9E
02 04.5N 155 59.9E
01 59.9N 155 59.9E
02 00.1N156 00.1E
0141.3N156 00.5E
01 16.7N 156 00.3E
00 49.4N 156 00.1E
00 255N 156 03.8E
00 00.6N 156 26.2E
00 00.5N 156 25.4E
00 01.7S 156 27.7E
00 00.0N156 10.0E
00 00.0N 156 00.8E
00 00.1N 155 59.9E
00 2658 155 59.9E
00 53.1S 156 00.0E
01 19.15155 59.8E
014425155 59.8E
01 59.0S 156 00.4E
01 59.65156 04.0E
02 00.3S 156 00.3E
02 04.15 156 00.2E
02 40.85 155 59.7E
03 16.55155 59.7E
03 51.3S 155 58.8E
N/A  N/A
N/A N/A
04 59.35 156 00.2E
05 00.1S 155 59.4E

W.D.

W.S. Weather Press. Dry Temy Sea W.T. Wet Temp Dew P.T. Cloud
(DEG—C) (DEG—C) (DEG—C) (DEG—C) Amount

(16deg) (m.”’s)

E
ESE
SSE
ESE

E

ESE
SSE
ESE
SE
SSE
SW
SSW
SW

WSW-

w
SW
SSW
SW
SSE
SSW
SSW

SSW
wsw
SSW
SSE

SSE

w v onoonoonnunon

)
%]
=

SSwW

40
40
45
2.8
35
42
6.5
49
45
3.2
6.1
5.4
8.5
55
75
5.7
84
5.5
2.5
8.1
5.0

12.0

12.3

12.4

114

10.7
8.0

1.3
9.2
9.5

11.0

1.2

11.0
75

10.0
78
6.2
9.0

10.0

114

1.1

1.0

110

15.3

148

13.0

13.0

1.7
8.5

11.0

11.0

15.0

12.0

11.0

be
bc
be
c
c
bc

-~ O O O

O O O O =

17

(hPa)

1011.1
1010.5
1009.6
1010.5
10114
1009.8
1009.2
1010.1
1011.7
1010.0
1009.2
10103
1011.0
1009.3
1008.2
1009.6
10111
1009.0
1009.0
1010.2
1010.3
1007.9
1007.0
1009.1
1010.6
1009.6
1010.0
10121
1013.4
10104
1009.0
1011.5
1012.6
1011.3
1011.0
1012.1
10129
1011.8
1010.2
1011.6
101238
10119
1011.0
1012.5
1012.7
1011.6
1011.0
10123
1014.0
10123
1011.5
10124
1012.6
1011.6

29.0
28.2
27.5
28.2
298
29.6
29.8
282
280
278
274
28.2
30.3
28.2
284
278
271
26.0
246
28.5
270
274
276
27.8
270
26.8
28.0
234
23.8
28.0
28.5
278
28.0
278
27.8
28.3
28.3
28.0
28.0
28.0
28.0
276
276
274
29.0
280
274
274
25.2
25.2
274
273
29.6
273

29
29
29
29
29
29
29
29
29
29
29
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
27
28
28
28
28
28
28
28
28
28
28
28
28
28
28
27
27
27 N/A
27
27
217
27
27
27
28
28

255
25.8
250
25.8
28.0
26.8
26.6
25.4
25.5
25.6
256
25.6
264
25.4
25.8
254
25.1
246
240
251
25.0
25.6
254
244
249
248
25.2
23.2
23.8
252
248
23.8
24.5
248
250
249
252
251
248
23.9
248 -
25.0
242
24.0
245
N/A
246
248
240
242
240
240
25.5
24.3

243
251
25.6
24.9
275
26.0
255
245
246
248
248
24.7
25.1
244
25.1
245
244
24.0
23.8
249
243
248
246
231
242
243
239
23.1
23.8
23.9
23.7
22.2
23.2
239
240
23.6
24.0
23.9
239
25.0
23.6
241
229
229
22.8

234
24.0
235
23.6
22.7
228
241
223

N/A

N/A

0 U 0O Moo N = O A OO NN —

_
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Table 5—2 Surface Meteorological Mesurements

12
15
18
21
12 00

12

15 °

18
21
13 00

12
15
18
21
14 00

12
15
18
21
1500

12
15
18
21
16 00

12
15
18
21
1700

12
15
18
21
18 00

16
19
22
12 01

10
13
16
19
22
13 01

10
13
16
19
22
14 01

10
13
16
19
22
1501

10
13
16
19
22
16 01

10
13
16
19
22
1701

1710
13
16
19
22

18 01

10
13

04 58.9S155 59.7E
04 24.85156 00.0E
03 54.7S 156 00.3E
03 14.9S 155 59.5E
N/A N/A

02 17.1S155 45.5E
01 43.6S155 34.7E
01 09.5S155 23.4E
00 36.3S 155 11.7E
00 04.6S 155 01.5E
00 00.1S154 41.0E
00 00.2S 154 09.5E
N/A N/A

00 00.3S 153 16.6E
00 004S152 53.2E
00 00.25152 21.3E
00 00.8N 151 59.9E
00 35.2N 151 59.9E
01 11.2N152 00.1E
0146.5N152 00.5€E
02 20.9N 152 00.3E
02 56.2N 152 00.4E
03 31.6N 152 00.1E
04 04.8N 152 00.0E
04 38.5N 152 00.0E
05 13.5N 152 00.0E
05 489N 151 59.6E
06 25.0N 152 01.8E
07 00.0N 152 04.0E
Chuuk

0551.3N151 44 4E
05 15.8N151 34.2E
04 459N151 17.0E
04 20.0N 150 54.0E
03 55.9N 150 33.0E
03 33.2N150 12.1E

SSE
SSE
SSE
SSE
SSE
SSE
SSwW

SSwW
SSw

w n nu uon

SSE -

SSE

ESE
SE
SSE
SSE
SSE
SSE

SW

S
SSwW

wsw

WNW
SSW
SSwW
SSW

100
12.9
15.0
10.0
10.5
9.8
12.8
11.0
10.5
82
11.7
2.7
9.0
12.8
13.7
1.5
85
5.6
39
4.2
5.0
5.2
7.0
5.7
36
4.6
41
55
5.0

9.5
9.6
1.3
1.7
10.5
10.0

o 0 o 0 0 0

o
(2]

be

18

10111
10121
1011.9
1010.8
1010.5
1012.0
1012.6
1010.2
1009.3
1010.4
1012.6
1012.0
1011.0
1010.8
10114
1009.4
1008.0
1010.1
10121
1010.9
1010.0
1010.6
1011.7
1010.0
1009.1
1010.1
1011.5
1009.8
1008.6

1009.2
1007.9
1007.8
1008.4
1008.5
1008.6

27.0
271
280
27.6
278
278
21.17
28.2
280
279
28.1
276
274
274
280
276
2738
274
211
276
276
284
29.8
30.0
30.2
28.0
28.0
278
278

27.2
273
26.0
26.6
290
289

28
28
27
27
27
27
217
217
27
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
27

27
27
28
28
28
28

244
24.7
249
254
246
25.2
250
25.6
254
254
25.0
244
240
241
248
246
242
245
244
242
246
25.4
254
24.8
26.8
25.6
251
254
25.6

26.5
25.7
249
246
26.2
260

236
23.8
23.5
248
234
24.3
240
246
246
245
239
234
22.7
229
235
234
22.7
234
232
22.7
234
243
23.8
239
244
24.7
240
246
25.0

26.3
25.1
246
23.9
25.2
250

DN O NN NN WO I A NN WNOOOO 9O O o © 0

S~ 0 0o



Table 5—2 Surface Meteorological Mesurements

6

9

12
15

18
21
1900

12
15
18
21
20 00

12
15
18
21
2100

12
15
18
21
22 00

12
15
18
21
2300

12
15
18
21
24 00

12
15
18
21
2500
3

16
19
22
1901

10
13
16
19
22
2001

10
13
16
19
22
2101

10
13
16
19
22
22 01

10
13
16
19
22
2301

24 01

10
13

03 11.0N 149 51.7E
02 47.5N 149 30.5E
02 244N 149 09.8E
02 00.8N 148 48.5E
01 36.5N 148 26.9E
01 10.7N 148 03.7E
00 45.4N 147 40.8E
00 19.8N147 17.1E
00 00.4N 146 59.6E
00 00.6N 146 47.7E
00 00.0N146 11.2E
00 00.1S145 47.3E
00 00.0N 145 08.0E
00 00.2N 144 40.6E
00 00.0N 144 03.2E
00 00.0ON 143 37.3E
00 00.0N 143 O1.1E
00 23.3N 142 50.4E
00 57.1S142 35.5E
01 28.0S 142 22.5E
02 05.5S 142 06.9E

02 28.0S141 55.6E
02 26.9S 141 58.6E
02 00.1S 141 59.0E
02 00.0S 142 00.0E
02 00.9S 141 58.0E
02 02.3S141 56.1E
01 58.3S5142 01.5E
02 00.0S 141 57.7E
01 48.7E141 59.9E
0121.5S 142 00.0E
00 55.0S 142 00.0E
00 28.1S 142 00.0E
00 00.3N 141 58.8E
00 00.3N 141 19.5E
00 00.0S 140 49.1E
00 00.3S 140 05.4E
00 00.4N 139 40.9E
00 00.0S 139 00.0E
00 20.9S138 39.1E
0049.6S138 11.1E
00 47.7S 138 00.0E
00 20.5S 138 00.0E
00 00.0S 138 00.0E
00 30.0N 137 59.9E
00 55.9N 138 00.0E
01 26.2N 138 00.0E
01 09.2N 138 00.0E
00 30.5N 137 59.7E
00 01.0S138 05.0E
00 02.3S138 01.9E
00 02.85138 00.6E

0001.2S138 01.7E
00 19.2N 138 08.6E

SSW

SSE
SSE
SSE
SSE
SE
SSE
SSE
SSE
SE
SE
SE
SE
SE
SE
SE
SE
ESE
ESE

SE
SE
SE
SE
ESE
ENE

ESE
ESE

ESE

ESE

ESE

ESE
SE

NE
NE

m

ENE
SE
SE

ENE

SE
ESE

8.0
7.2
7.5
8.5
7.0
5.1
6.0
6.0
5.5
5.7
6.5
8.5
7.0
7.2
6.0
7.5
5.5
6.7
7.5
5.0
5.3

5.5
6.0
5.0
5.1
6.5
7.0
5.5
8.7
5.5
5.5
8.5
8.5
1.5
40
4.0
5.1
45
40
6.1
59
6.5
4.5
55
3.6
20
2.0
5.0
5.1
3.5
40
3.0

45
25

bc
be
be
bc
bec

bc
be
bec
be
be
be
be
bc
bc
bc
bc
be

bec
bc

be

be
be

bec
be
bc

be
be

bc
bc
bc
bc
bc
bc

bc
bc
bc
bc
bc
be
bc
bc
bc
bc

bc
bc

19

1006.6
1008.4
1009.8
1009.1
1008.5
1009.1
1010.6
1008.8
10074
1007.8
1008.5
1008.9
1008.6
1009.1
1010.5
1008.8
1007 2
1007.0
1009.5
1009.7
1008.6

10110
1008.2
1008.1
1008.6
1010.0
1009.6
1008.5
1010.1
1011.3
1009.6
1007.9
1009.1
1010.6
1010.1
1009.7
10104
1011.5
10104
1008.2
1008.6
10102
1010.7
1008.7
1010.3
10115
1010.3
1007.7
1008.5
1010.8
1011.2
1010.7

10120
10114

28.8
28.2
28.0
28.0
275
27.8
28.5
28.5
280
28.2
278
28.5
28.0
28.2
29.6
28.6
28.8
28.6
285
28.1
279

284
29.5
270
278
278
282
27.8
28.2
304
31.0
28.5
28.6
28.2
292
28.3
28.2
290
29.2
28.5
28.6
28.0
28.1
280
284
30.2
29.5
29.0
28.8
28.2
28.5
278

30.2
30.8

28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
29
N/A
28
28
28

28
28
29
28
28
28
28
28
28
28
29
29
29
28
28
28
28
29
29
29
29
29
29
29
29
29
29
29
29
29
29

29
29

250
250
26.2
24.5
24.5
248
24.9
258.5
249
254
256
258.5
253
254
25.0
250
250
254
254
25.1
25.0

26.2
25.5
250
254
25.8
250
25.0
246
253
255
25.5
25.6
26.0
2563
25.2
254
26.0
258.5
252
25.2
262
25.5
254
25.2
25.6
26.0
253
25.6
26.2
252
250

254
26.0

23.5
238
256
23.2
23.4
23.7
23.6
244
23.9
24.4
248
244
246
243
234
23.7
23.6
242
245
239
239

254
24.1
243
245
251 N/A
239
24.0
234
235
23.5
244
24.5
252
23.9
239
24.2
250
243
23.8
23.9
256
239
24.6
240
240
2438
243
245
25.5
23.8
24.0

23.7 N/A
243
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Table 5—2 Surface Meteorological Mesurements

6

12
15
18
21
26 00

12
15
18
21
2700

28 00

12

16
19
22
26 01

10
13
16
19
22
27 01

10
13
16
19
22
28 01

10
13
16
19
22

00 49.8N 138 18.3E
01 19.8N 138 28.8E
01 50.8N 138 41.0E
02 15.6N 138 48.7E
02 18.1N 138 52.3E
01 21.7N 138 48.6E
02 20.5N 138 48.9E
02 16.1N 138 24.2E
02 10.5N 137 87.2E
02 05.5N 137 29.2E
01 58.3N137 02.9E
01 59.6N 136 58.1E
02 00.0N 136 58.4E
02 00.1N 137 01.2E
02 26.3N137 26.9E
02 29.7N 137 22.1E
02 53.0N137 05.1E
03 35.1N 137 00.8E
04 04.9N136 59.9E
04 43.4N13700.1E
05 05.1N 136 57.5E
05 25.8N 136 23.6E
05 46.1N 135 55.0E
06 06.8N 135 25.3E
06 24.9N 134 57.5E
06 420N 134 18.8E
07 08.9N 134 04.9E

NE
NNE
NNE
ESE

SE

S
SSE
SSE

SE
ESE
ESE

SE
NW

SSW -

WNW
WNW

WSwW
wsw
wsw
wsw

WSwW
wsw
SW

2.0
5.0
25
3.0
3.0
40
2.8
20
25
3.6
45
3.5
1.5
5.1
0.5
25
2.5
3.1
1.5
5.0
6.5
5.1
1.5
50
5.5
1.7
5.0

* weathe bc: Fine but cloudy(cloud 3 to 7)

be
bc

bc
bc
bc
be
be

1009.9
1010.7
1012.8
1011.8
10104
10114
10123
10111
1009.4
1009.6
1011.4
10113
1010.6
1010.6
1011.8
1010.6
1008.7
1009.6 N/A
1011.4
1011.1
1009.5
1009.7
1011.1
1010.6
1008.8
1008.1
10103

29.0
29.0
28.0
28.4
282
284
30.2
30.5
28.5
29.0
28.8
28.8
28.5
29.0
294
31.8
29.8

280
28.0
280
28.6
27.8
285
28.5
28.8
275

29
29
29
29
29
28
29
29
29
29
29
28
28
28
28
28
28
N/A
28
28
28
28
28
28
28
28
27

¢ : Cloudy(cloud 8 to 10)

o :Overcast(cloud10)

r :rain

q :Squalls
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25.2
25.6
26.4
24.8
250
25.2
256
254
258
26.0
26.0
254
25.2
25.6
254
255
25.6

254
248
245
248
248
25.2
26.0
25.2
258

N/A

236
238
259
23.6
239
24.0
240
23.7
243
250
250
243
238
244
240
23.1
240

245
239
23.2
234
23.7
218
25.1
239
252

N/A
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5.3 Precipitation measurement

Rain guage (RM. Young, Model 50202) was set on the compass deck and data are taken
every minutes. Data were stored onto PC (NEC, PC9801LV) through the data logger

(Eikoseiki, SOLAC T, MP—090) . Time series of rainfall rate is shown in Fig.5—5,6,7
and Fig.5—8.
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6. Shipboard ADCP

R/V Kaiyo mounts the VM-ADCP(Vessel-Mounted Acoustic Doppler Current
Profiler) . The ADCP measures the speed and direction of the current profiles using
the Doppler effect.

Instrument
Type RD Instruments VM-NB(Narrow Band)ADCP 77kHz

Data description

The current profiles obtained by ADCP on the equator from 137E to 156E show that
the Equatorial Undercurrent is found about 200m depth. The Southern Equatorial
Current is week or disappeared during this cruse. A strong vertical velocity shear is seen
in Fig.1 at subsurface layer from 150m to 300m depth.

Configuration file (for KY9709)
-COMMUNICATIONS-
ADCP GPIB
Data out COM2 4800 None 8§ 1
Navigation COM1 9600 None 8 1

Ref.out COM4 9600 None 8 1

-ADCP CONFIG.-
CFG file ADCP

Serial number 595 595
Firmwave 1710 1710
Beam angle 30 30
Frequency 77 77
System BEAM EARTH
Range switch HIGH HIGH
Orientation DOWN DOWN
Pattern CONCAVE CONCAVE
-RECORDING-
Raw ADCP Data YES
Averaged Data YES B
Navigation Data YES
-ADCP SETUP-
Depth cell Length 16m
Number of depth cells 64
Pings per ensemble 28pings
Time between pings 01.10sec
Transmit pulse length 16m
Blank after transmit 8.0m
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-PROCESSING PARAMETERS-

ADCP depth

Head offset/Mag. var.
Xducer misalignment
Sound absorption
Intensity scale factor
Speed of sound used
Salinity

Tilt misalignment
Pitch/Roll offset
Top/Btm Q method
Power curve exponent

6.0m
224.0° /0.00°
0.00°
0.025dB/cts
0.43dB/cts
Func.(t,s,d)
34.5ppt
0.00°
0.00° /0.00°
CONSTANT/POWER
0.01667

- 6. 02 -

(file name : kytm9706.cfg)



KAIEO 75K UN-HBADCP

-7 -£3

and — Horih Ueloziti

near Eq.,156E.

Profile
;JﬁﬁSTEC HHIvo 751 Uﬁ-ﬁBQDCP’

2ge Percent Bood 0
50 - .78

Fig.6-2 Zonal and meridional velocity profiles and percent good

near 5S,156E.

. Mav Data

SPACEBAR ~ STEP
88-AUG  22:86:32

" Pitch Roli Head. Temp -

ae B° 276° 29C -
Lat . 8° 1’ 4857 §
Lon  156° 24’ 17.8'° E
East " .-548.6 cn/s

. Morth N 58.4 cn/s
. Spd: - 18.6 kts - Crs:276°

Made good . 3943781 n

Length 4661923 n

o Time -~ 275 h 9 min 34 s

g9 . 8.9 n/s
Average every - OFF

CFG File
Rau Data

Rug Data  0T97891P.237
Nav Data a .

Fig.6-1 Zonal and meridional velocity profiles and percent good

- SPACEBAR - STEP
11-aUG  §7:83:42

Pitch Roll - Head. Tenmp.
8° B 365° . 28C

Lat -~ 4° 51 2.8’ §

Lon. =~ 155° §9' 59 .7°* E °
East . - 8.8 cns
Horth : 657.2 ens

. Spd: 12.8 kis Crs:. 8°
HMade goodv o 44943?5 n’

Length & 5358425 n:
Time 332 b 6 min 43 5 =

EQ 8.8 niss
g ﬁverage every. OFF'

CFG File

- Raw Data

Avg Data  0T97BB1P.286




JRMSTEC KHI?O ?SK UH—NBQDCP

- RVﬁr«ge Percent Gocd | 94
-.J

‘ § North

Déptﬁ [ml

=63
rth

5 125
East and

ol Time
lza.

[ 13-aUG
i Pitch Boll
aa ,Bo

86:24:21
Head. Temp
358° 29¢C .

8° 6 13.8" N

152° ® 6.8’ E
L. =23.2 en/s
618.6 cn/s

: Lon
{ East

: 12.8 kts Crsi358°

19892 n

v 33695 n
-2 W24 nin 44 =
' T 8.8 n¥s

OFF.

| Made édud
Length

Average every

0197882P .662

Fig.6-3 Zonal and meridional velocity profiles and percent good

near Eq.,152E.

JQHSTEC KRIYO ?SR UH—HBADCP

' 4;' Hveragp Parcent Good X}
25 . 50 - 7B

_| spa:

e RO 125 8 20
th Velocities [cmes]l (REF:NAU

Fig.6-4 Zonal and meridional velocity profiles

near Eq.,147E.

- 6. 04 -

Z Length

SPﬁCEBﬁR - STEP

? 19-AUG

Pitch Boll Head Tenp
: . 561° 296 :

Iy -4

a° @' 25. 3" N

'146° 59*.36.8°" E -
71,6 on/s

2.8 cn/s .
856636 n
~ 1946587 n .
Tine 145 h 2? m:n 16 s -

‘Lon’

East
‘North .
6.85 k

ﬂade good

“fiug ‘Data’

: i B
. 0T9?7082P.125
Nav Data. AT '

and percent good



‘ spabznén'~'815rr

JQMSTEC RQIYO 751( UN—HBF!DCP :
Pitch Roll Head. Temp

oo Hw-—raae Percent Good e a° 3° 482° 29C
25 N 50 75 -
’ . i-Lat 2°
| Lon  141° 56’ 42.2°° E
East 7 799.6 . cnv's ¢
North @ ' .148.8 cnw/s
s Crs: 34°

hy #
«Q

1128598 n
. 2806414 n.
262 h 57 min 8 s

[
s

(O]
N 4
oA AR S ik
e 1o

OFF

b | Avg Data  0T97882P.175
- -125 -53 : : ' N Dat : » ¥
and_— North Uslocities [cmss] (REF:HaUy | Ta% 7a%d ‘

Fig.6-5 Zonal and meridional velocity profiles and percent good
near 2S,142E.

- 6. 05 -



7. ADCP MOORING

To get the knowledge of physical process in the western equatorial
pacific. In this cruise (K97-09), we recovered four subsurface ADCP
moorings at (00-156E), (2.55-142E), (2S-142E) ,and (00-138) ,and deployed

four ADCP mooring at the same place.

Instrument:
1) ADCP
Distance to first bin : 8m
Pings per ensemble : 16

Time per ping : 2.00s
Bin length : 8.00m
Sampling Interval : 3600s

Recoreved ADCP

* Serial Number : 1151 (Mooring No.960729-00156E)
* Serial Number : 1152 (Mooring No.960713-25S142E)
* Serial Number : 1153 (Mooring No.960713-2S142E)
* Serial Number : 1221 (Mooring No.960711-00138E)
Deployed ADCP
* Serial Number : 1223 (Mooring No.970809-00156E)
* Serial Number : 1225 (Mooring No.970821-25S142E)
* Serial Number : 1220 (Mooring No.970821-2S142E)
* Serial Number : 1222 (Mooring No.970824-00138E)
2) CTD
SBE-16
Sampling Interval : 1800s
Recoreved CTD
* Serial Number : 1286 (Mooring No.960729-00156E)
* Serial Number : 1284 (Mgoring No.960713-25S142E)

+ Serial Number : 1285 (Mooring No.960713-25142E)

* Serial Number : 1279 (Mooring No.960711-00138E)
Deployed CTD

* Serial Number : 1278 (Mooring No.970809-00156E)

* Serial Number : 1280 (Mooring No.970821-25S5142E)

* Serial Number : 1282 (Mooring No.970821-2S142E)

* Serial Number : 1223 (Mooring No.970824-00138E)
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Deployment :

Four ADCP mooring were deployed at (00-156E), (2.5S- 142E), (2S-
142E) ,and (00-138E) . The moorings were planed to make the ADCP buoy
placed at about 270m.

After we dropped the anchor, wemonitored depth of the acoustic

releaser (Fig.7-1~7-4). The descending rate was about 2.7m/sec.

Each position of the mooring were showed below.

Results of calibration
* Mooring No.970809-00156E

Lat: 0° 00.031N Long: 156° 00.036E
+ Mooring No.970821-25S142E

Lat: 2° 47.953S Long: 141° 58.633E
* Mooring No.970821-2S142E

Lat: 2° 00.023S Long: 142° 00.013E
* Mooring No.970824-00138E

Lat: 0° 01.247S Long: 138° 01.799E

Recovery

We recovered four ADCP moorings which were deployed on Jul.1996
(K96-06) .

We monitored depth of acoustic releaser after we released the
anchor (Fig.7-1~7-4).

After the recovery, we uploaded ADCP and CTD data into a computer,
then raw data were converted into ASCII code. Results were shown in the
figures on following pages. Fig.7-5"~7-8 shows CTD depth, temperature
and salinity data . Fig.7-9~7-20 shows the velocity data ( eastward
and northward component) at 50m(1l6bins for 00-156E ADCP, 25bins for 2 :SS
-142E, 28bins for 25-142E, 21bins for 00-138E), 100m(10bins for 00-156E
ADCP, 19bins for 2.58-142E, 21bins for 25-142E, 15bins for 00-138E) and
150m (4bins for 00-156E ADCP, 12bins for 2.55-142E, 15bins for 25-142E,
9bins for 00-138E) depth.
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MERIDIONAL COMP (mm/sec)

1000

9
<
o

=500

-1000

00-138E 9bins

10

1 12 1 2 3 4 5 6 7
MONTH

Fig. 7-20 Time Series of Velocity (150m)




Command File of ADCP

WP00016
WD111110000
WNO040
WS0800
WEF0800

WM4
TP00:02.00
WV480

BP000

BM3

BX1200
TEO01:00:00.00
ET1000

ES35

ED3000
EZ1111111
EX11111
CF11101
WW12
TF970807000000

- 7.23 -



0C'S. | TIME
AREA _Westerfy - Pam-§ ic RECORDER () |, Ka,m,va,mw
POSITION o " je/og _ ® [P kareko.
DEPTH /9&7 m .
PERIOD. " -9 M, ,99 b NAVIGATION SYSTEM WG 3 gq-
NoofDAYS S o S : .
LENGTH : ﬁ&.j- - m . DEPTHof BUOY: .4 m BUOYANCY kg
L , } Ataumm , ‘ :
|TYPE Bam‘hga (dpper ) TYPE ' Benfho% (Lm.;er)
SN 7/6/ ‘ SN bbb
RECEIVE F. 3.0 . kHz | RECEIVEF, /2.0 kHz' |
. |TRANSMIT F| . i34 " kHz |TRANSMITF. 1y kHz
ENABLEC. . Coo. |ENABLEC, | £ '
RELEASE C. B RELEASE C. 2
| BATTERY . 2 Jears " |BATTERY 2 otz
TEST on DECK]| o TEST on DECK LAY
e T
DATE z% 72«( 25» C U, T) -  SHIP MI‘(O CRUSE No. ((75 —aé

DEPLOYMENT & RECOVERY

PROJECT

MOORING No. ?6072? 00/:65“

| WEATHER |

O

"CONDITIONS §65 o4, DIR,of WIND 530 °  VEL of WIND 3.8 ,_

|DEPTH ' 740 m DEPTHofAR. , ;33, m . DESCEND.RATE _ m/s BUOY
POS, of STRT 00700 06T & 166 " 385 E (8 HORRANGE m |
POS. of DEP. - »p° 4. aﬁx-,s 466" o0 3¥ £ >¥SSINKER 33 53 DISAPPEAR. 53 - 09
POS. of MOORING o oo, 02713 /fé 2f. f‘/?E | __LANDING 5 : 3o
NOTE EN | [ TIME | S/R | . DEPTH_
A Y 30 /vvml.@(lh ﬁ"@\*)t /n%n@ir& =wm -S| ' : /
- EfLf, %«74%—#5 (RPN A T FEAPE mm s // 4
99-9 - dpper, Louer £ 5 544 fL B 7
A &.tt%,hhﬁw’ﬂuéoéf/s {L L7
,,n w“w‘:qiuwxln /‘)SS’m // :
| my IR
- [pATE qq A“%—q — SHP kAlYO CRUSE No. quy- 0G|
| WEATHER . |y ¢, co‘NDmONS Jseclbm DIR. of WIND {1]5° VEL of WIND & 4.
START of RELEASE 2 qg FINISHofRELEASE - 2 1 4% /4
POS. of DISCOVERY ., ..", I __ASCENDING RATE }—§&m/s
DIRECTION .. ., .~ ° -~ DI_STANCE (0 ml : -
NOTE A AR ' TIME | S/R DEPTH
S| 2:%2 240‘; [300m
15122530 28%X°| []00m
. s B =57 » 700 m
e e e R R p—— 14 3= pt 300 m
3:08] IR

724 -



€
..

T IME REceRD

MooRING No.060729- 00156 E

DEP LOYMNENT

REcoVERY (Dde: 77 43 7>

Sert ¢

22112
Finteh: 2310}

gTAh’t :

308
Fiwish: 4077

ITEM

9“!#1.

T ME ME Mo T I ™E MEMo
APCP =X 2216 C;rz%/.f 3124
WIRE 50 m 2212~ 22:1% ?:Z?—vftf )
ABS BUOY 2 - 22:31% 3233
y 2 22113 333
i ” 2 22119 333
WIRE 200, |22:\8~22:24 3339@3:41
" 200m (22124 ~22:29 BCL\Lle:LfS"
KeviLeR Tlbwm [22:29 ~ 224 'fﬁ:zx; 3:LQ_‘5~3~‘58 '
P 262m |22:41~22:4( ::4.:;'.'22,“; 3:5% ~ Yot
B % 101w |22:40 ~22:52] Ly‘\‘OLf’VéL:DE
GLASS BALL 10 22:52 T 03
A.R. 714 22152 '33@_8 [f—‘ 0%
- “ 666 22:53 e e Ly=o7
NYLoN ROPE 106 m |[22353~ 2320\

ANCHOR

23101}

)= 9 Vpper. Lower £ 15 BRSE ES3 1SN L2LY, £OT
RNER. Upper. Lower 21223

35/) Q=" 5%




O EeOCr D a Y pPOd e DO bt Ommmmmme G PO

156

ADCP
S/N 1220

CTD SBE16
S/N 1282

SHACKLE 26mm
RING 19mm

SHACKLE 18mm
SWIVEL BS103~

SHACKLE {6mm

CHAIN
13mm x 3.0m

SHACKLE [6mm
RING 19mm

WIRE
10mm x S0m

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

NYLON 22m

SHACKLE 26mm

SHACKLE 26mm
ABS BUOY

CT608B
NYLON 2.2m

SHACKLE 26mm
SHACKLE 26mm

ABS BUOY
CT608B
NYLON 2.2m

o Doct'cr:obop—————-——-——qobor——«io pPod

bod ——0Dod ©

SHACKLE 26mm
RING 19mm
SHACKLE 18mm
RING {9mm
WIRE

{imm x 200m
RING {9mm

SHACKLE 18mm
RING 19mm

WIRE

1immx200m

RING {9mm
SHACKLE 18mm
SWIVEL BS103
SHACKLE 18mm
RING 19mm
SHACKLE 16mm

KEVLER(USED)
12mmx 7{6m

SHACKLE 16mm
RING 19mm
SHACKLE 16mm

KEVLER(USED)
12mmx 262m

SHACKLE 16mm
RING 19mm
SHACKLE 16mm

‘ RIS
¢ smememee DAE__ DO dam DO SEEEE POGamPOte——

--£VLER(NEW)

12mmx 101lm

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.

SIN716 E.C=C
13.5kH R.C.=B

SHACKLE 16mm
SHACKLE {6mm

CHAIN
16mm x Sm

SHACKLE 16mm

PE@__D=D

Pogo————oDpod

bod

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
16mmx Sm

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

~——JSHACKLE

RAIL ANCHOR

0" 156" E
1957m

20mm X 2



DEPLOYMENT & RECOVERY

MOORING No.870%69-p0o/&E

PROJECT T10(S TIME
POSITION  (°N , |E4° E ®)
DEPTH 145 Tm

PERIOD 4 Auwgust (997~ YNAVIGATIOI\‘I systeM: W (G S 84

No.of DAYS 7

LENGTH: m DEPTH of BUOY : m BUOYANCY : kg
: ACOUSTIC RELEASER
TYPE BenthoS (Upper ) [TYPE Bentnos (Lower)
SN : 6677 SN Y
RECEIVE F. ]3 0 - kHz |RECEIVEF. 3.0 kHz
TRANSMIT F. L oY kHz |TRANSMITF. | (LD kHz
ENABLE C. & ~ |ENABLEC. D
RELEASE C. E RELEASEC. C
BATTERY 1 year BATTERY L yeapr
TEST on DECK Dk TEST on DECK Ok
' DEPLOYMENT
DATE ‘94 Aug 9 SHIP KATY(Q  CRUSE No.Kq7-09

WEATHER pc, ~ CONDITIONS 45, [YpDIR of WIND /75 ° VEL. of WIND /p) myo

DEPTH [?4( m DEPTH of AR. 8 /2 m  DESCEND. RATE 2404 m/s BUOY 4:55

POS. of STRT (0 "00. 023N /gé 00, 878 E_HORRANGE 27"F

POS. of DEP. 00" 00. D26 N IS’ 00 05) E SINKER L:39 DISAPPEAR. L: 66

POS. of MOORING 00 ° 00 .03 | N {¢% 00.D36E LANDING 5:52
NOTE ' TIME S/R DEPTH
e-BaRe B kR 1958m 31 05:40 /63
%lE wr52 (GMT) st 22/
52F Fros UB(#2-v, Sen1) Llos 28 /489
05:5/ /P0&
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 e DISTANCE m
NOTE ' TIME S/R DEPTH
S
S
B
L

- 7.27 -



TIME RECORD

MooRING No. 7] 0809 - 00 156 E.

DEPLOYMENT RECOVERY (Date: )
start : H° 4 START :
FINISH : B 2 3¢ FINISH :
ITEM S/N etc. TIME MEMO TIME MEMO
ADCP  ERR 4s5
WiRE 50m | 455
ABS ByoY | 2 | ‘35T
" 2 42 57
Yy 2 457
WiRE 200m 4457~ 5:02
KEVLER | 48%m 5:05~ S:\Mkio-04
Y 202m| 5218 ~b:3) k205
u L0 (m] 522~ 522y ey -0
GLASS BALL | |2 53]
AR, 667 | 5:3l  |MErE
A~R. éé’-/— 5-:3( \Lh%\té;
NYLoN q3m| 53| ~ 5334
AN CHOR .7t 5239 L7t
%Ff*\ ha52
/




- 6CL -

femshploYel

1 OD

LD Opp a0 Orpd(O) e bodtembo b

00-156 (moored) '97

ADCP
S/N 12283

CTD SBE16
S/N 1278

SHACKLE 22mm
RING 19mm

SHACKLE 22mm
SWIVEL AB103
SHACKLE 18mm
CHAIN

13m x 3.0m

SHACKLE 16mm
RING 19mm

WIRE
10mm x50m

RING 19mm
SHACKLE 18mm
SWIVEL AB102

SHACKLE 18mm
RING 19mm
SHACKLE 26mm
ABS BUOY

CT608B
NYLON 2.2m

SHACKLE 26mm
SHACKLE 26mm
ABS BUOY

CT608B
NYLON 2.2m

SHACKLE 26mm
SHACKLE 26mm
ABS BUOY

CT608B
NYLON 2.2m

Obodaexhpopr—gioDod

o—oPOd o—--o0DOGO

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

WIRE
10mm x200m

RING 19mm
SHACKLE 18mm

SWIVEL AB102
SHACKLE 18mm

RING 19mm
SHACKLE 16mm

KEVLER(K10-06)
12mm x 988m

SHACKLE 16mm
RING 19mm
SHACKLE 16mm

KEVLER(K2-05)
12mm x202m

SHACKLE 16mm
RING 19mm
SHACKLE 16mm

KEVLER(K1-01)
12mmx101im

0
:
g
J

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

BENTHOS A.R.
S/N 667 E.C.=G
14.5kH R.C-=F
SHACKLE 16mm

CHAIN
16mm x5m

SHACKLE 16mm

BENTHOS AR.

S/N 664 E.C.=D
14.0kH R.C.=C

SHACKLE 16mm

CHAIN
16mm x 2.0m

SHACKLE 18mm
RING 19mm
SHACKLE 18mm

NYLON
16mm x 93m

SHACKLE 18mm
RING 19mm
SHACKLE 20mm

CHAIN
16mm x 5m

SHACKLE 18mm
RING 19mm

SHACKLE 16mmx 2
CHAIN 16mm

godmbodﬁmﬂbod: sscsosces

S = X2.5mx2

SHACKLE 20mm x 2
RAIL ANCHOR

0° 156° E
1956m




DEPLOYMENT & RECOVERY

MOORING No. 4 07 |3 - 2.5 [42E

PROJECT -

"'TLo s

TIME
AREA A RECORDER (D) | M EUJISAKI
- |POSITION | 02‘ 30 S 4rE ® | R.EKANEEO
| DEPTH 343% R -
PERIOD 13- July \996 NAVIGATION SYSTEM :
No.of DAYS =~ . ' , ‘
LENGTH : - m  DEPTH of BUOY : _ m  BUOYANCY: ke
- ACOUSTIC RELEASER -
TYPE BENTHsS AR upper | TYPE BENTHDS AR wotoe
SN_. 912 _|sm 633
RECEIVE F. 13.0 kHz | RECEIVEF. 12 o KHz'
TRANSMIT F. 135 kHz |TRANSMITF. la.o kHz
ENABLE C. - ey  |ENABLEC. E .
| RELEASE C. _ A RELEASEC. D
BATTERY 2. Yeats BATTERY 2 YEARS
TEST on DECK ok | TEST on DECK ol
o DEPLOYMENT o
DATE (9 :3'\.\., 2496 SHIP 14/Yp CRUSENo. k94-04
WEATHER _ b - ' CONDITIONS pa-® oyec DIR of WIND _»9{~ VELofWIND £, O,

DEPTH 3334 m DEPTHofAR. 3$p2) m  DESCEND.RATE 2,Ym/s BUOY
POS.of STRT 12° 21,444 S 14l ST UE HOR.RANGE m
POS.of DEP. (39 ° 9%, 13;3 14/ $7 7036 SINKER 5/ : ¢/, DISAPPEAR. o/: ¢
POS. of MOORING . 02 _23 148 [ &7 292E LANDING 52 : o5
'NOTE o : TIME | S/R DEPTH
AR T S| o/i%3 1 52,37
e nm™ |Slpfi e TR
&LAss AacL Blp/:53 20633
(oM~ /a{@ (m?ez @%\+N,w3@) Lip2=0v 2800, 3 |
4Dy 0l 05 : 2183, ul
lgDh > (DDW‘
- - RECOVERY |
DATE "7l Aua 7977 _SHPEA1YQ CRUSENe £ G77 -0
WEATHER _C_ " CONDITIONS Vgpc QSR IROFWIND-—- 0 9 VEL. ofWIND 5 ) /s
[START of RELEASE - 2\ : 3] P‘INISH of RELEASE 2| :

POS. of DISCOVERY

. ASCENDING RATE /.2 m/s

DIRECTION - DISTANCE m .
NOTE -,-. TIME S/R. DEPTH
2] U0 Aoch"«r‘% . Slzj+3¢| © 13159
: S|2)s §§] 2570
BN Sy 331% a RE& Bi2\1 41 201\
7 5-9 &) p\ 79‘“<'t Areypr KRES Lt 2;“‘3‘1_ tl?—g;;
APCP 780 CTp B B o Jsm,@bmc\ 2274 o

- 7.

30 -



TIME RECORD

HOBRING N0. 960713 - 2.5 S 426

[omromnenT | {RECOVERY (Date: 20 /4“3 99
SIART : 00:40 START : 22:18
| (43 | 23, 33
ITEM l YN etc. I T IME MEMO TIME MEMO
| ADCP £ cTD tbﬁsll!;f? 06 43 22:7—7
w I RE 50w | p0:40~ po: 4| ?ﬁ:\;/\m 2227 238
ABS BuOY 2 001 417 2204
L \\2 00:47 22 2 3L
N 3 0048 z&ﬁﬁ'gé kI 521 3 m
W IRE 200w | 00748~0p:52 -22:35~22:39
‘ 200w | 00:54~ 5058 22: %0~ 243
SA LM ob: 03 27 43
KEVLER 7 3%w| o] pq~pl: 0 QL;;E?WC 2045~ 330}
" 089w | o119 ~ 01190 lgtts wop |Z3303~ 23:22
D00 g | o[22 ~ o[ 26 ';’;ZI 2322~ 23:32
i 0° B8 REA
GBS BALL | 7o 0133 ia ot 2333 ~23:3)
A R, 11z ol 33 23 34
A g 6%% | o0l:34 2333
N¥Y LoN (60w | o] >3%~ 0]:3¢
ANCHOR ol: 43

PEL D

(Bom (32) > 100wa
ABS o1

6P 1B

HIE

lo1® ($) - 1248

- 7.31 -




D ¢ p do(O)(phodomddo 4 ¢ OD crcmboa'@

2.55-142

ADCP
S/N1152

CTD SBE16
S/N 1284

SHACKLE 18mm

RING 19mm
SHACKLE 18mm
SWIVEL BS103

SHACKLE 16mm

CHAIN B
13mm x 3.0m

SHACKLE 16mm

RING 19mm

WIRE
11mm x 50m

RING 19mm
SHACKLE 18mm
SWIVEL BS1Q3
SHACKLE 18mm
RING 19mm
SHACKLE 26mm
ABS BUOY

CT608B
NYLON 2.2m

SHACKLE 26mm
SHACKLE 26mm
ABS BUQY

CTG608B.
NYLON 2.2m

SHACKLE 26mm

SHACKLE 26mm

ABS BUQY
CT608B

NYLON 3.3m

0POG0———0 POFIED T ¢ o

‘U’
0
Yal
T
0
A
T
G
£

Sh. _KLE 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

SACM

SHACKLE 18mm
SWIVEL BS103
SHACKLE 18mm

RING 19mm
SHACKLE 16mm

KEVLER(USED)
12mm x 984m

SHACKLE 16mm
RING 19mm
SHACKLE 16mm

KEVLER(USED)
12mm x 984m

PAEC " E=po oo ho

E:
0
a
L
0
5
i
1S
0
ial

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 RC=A

SHACKLE 16mm

CHAIN
16mm x 5m

SHACKLE 16mm
SHACKLE 16mm

BENTOS AR.
S/N633 EC=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

PO sessmsmme POG OO0 DO eomoomee Pt @[ D= D

/\ CHAIN n
. 16mm x 2.5m x 2

g 2 JSHACKLE

18mm x 2
RAIL ANCHOR

25" S,142" E
3436m




DEPLOYMENT & RECOVERY
MOORING No.970821 =25 S |42k

PROJECT TNDHC R TIME
AREA ) RECORDER (D)
POSITION  (02°- 308 [Y2°E (R)
DEPTH ,
PERIOD 7% Aug 1947~ NAVIGATION SYSTEM :
No.of DAYS '
LENGTH : m DEPTH of BUOY : m BUOYANCY : kg
" ACOUSTIC RELEASER
TYPE BENTHOS A. P(\)??‘E?)TYPE BENTHOS AR (lower )
SN 69| SN £3 o
RECEIVE F. [3.0 kHz |RECEIVE F. /3. kHz
TRANSMIT F. 4.0 kHz |TRANSMIT F. /3. kHz
ENABLE C. D ENABLE C. B
RELEASE C. C RELEASE C. A
BATTERY 2 Year S BATTERY 2 YearS
TEST on DECK " Dk TEST on DECK oK
' DEPLOYMENT
DATE 21 Awgq 1447 SHP KA] YO CRUSENo. k-07-09
WEATHER (~ "CONDITIONS €S8/}, @y DIR. of WIND /20  VEL. of WIND +.0 "Ahee
DEPTH 3 4UY| m DEPTHofAR Sz_@m DESCEND. RATE 2.7 m/s BUOY {0: 30D
POS. of STRT  02°99.038 S 14| vL. o043 F  HORRANGE m
POS.of DEP. 02" 2%.059S \uf vQ.678E SINKER {:4G DISAPPEAR.  :
POS. of MOORING 12 ° 7 7.Q53S |41 58 .633F ~ LANDING 2: {0
NOTE TIME S/R DEPTH
3440m  [HITS.SLE  2°28.4S Q/\L,éh‘%) {71 ba 33.3
Do Relbbfl e Tivda & ZFv LR YEHR |S[1]: 63 589.9
VIO TA0Y 9 T - & A Tes Bl|]|256 [1129.2
(28 1B L0388 % ) L)2:0] Zo1t.0b
[2:0% 302%.3
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
S
S
B
L

(O8]
(OS]



TIME RECORD

WORING N0. 97982 ~ RS |U2 E

DEPLOYMENT RECOVERY (Date: )
smpr : 0:2% START
FINISH : ,1:,+C? FINISH :
ITEM YN ete. TIME} MEMO TIME MEMO
ADCP |75 azgl 0230
WiRE So0m| 027~0
ABS BUoY| 2 | 6i32
/ 2 0:33
& 2 D33 i
WiRE | 150m| 0:33~ 0134/ f1me
“ 100 m| 838~ 0346
KEVLER | 988m| 0o~ |02 |K/0-0Y
v 9ERm| [:04~ 1. julkp-05
% 488 m| 2 14~ 1220 K5~0]
»/, 202m | 22 ~ |225| k2-08
GLAS BAW | 2 242
AR. . 1691 1:4r |5
A.R. 630 f2y3 ’?3‘5%*’
NYLON [38m| 1243 ~ |4y
ANCHOR | 17t | {18

- 7.34 -




Gopod

f OD

«OOrD ¢ O0r b ¢ oL OOPDOdambo b

2.55-142 (moored) '97

ADCP
S/N1225

CTD SBE16
S/N 1280

SHACKLE 22mm
RING 19mm

SHACKLE 22mm
SWIVEL AB103
SHACKLE 18mm

CHAIN

13mm x 3.0m
SHACKLE 16mm

RING 19mm

WIRE
10mm x50m

RING 19mm
SHACKLE 18mm

SWIVEL AB103
SHACKLE 18mm
RING 19mm
SHACKLE 26mm
ABS BUOY

CT608B
NYLON 2.2m

SHACKLE 26mm
SHACKLE 26mm
ABS BUOY

CT1608B
NYLON 2.2m

SHACKLE 26mm
SHACKLE 26mm
ABS BUOY

CTe08B
NYLON 2.2m

obodo

o DOCICCDDOb-—————ftODQb——————dODOQ:

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

10mm x 150m

RING 19mm
SHACKLE 18mm
RING 19mm

WIRE
10mm x 100m

RING 19mm
SHACKLE 18mm

SWIVEL AB102
SHACKLE 18mm
RING 19mm

SHACKLE 16mm

KEVLER(K10-04)
12mm x 988m

SHACKLE 16mm
RING 19mm
SHACKLE 16mm

KEVLER(K10-05)
12mm x 988m

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

KEVLER(K5-01)

CHAIN

SHACKLE 16mm

16mm x 5m

SHACKLE 16mm
BENTOS A.R.

12mm x 488m

S/N630 E.C.=B
13.5kH R.C.=A

SHACKLE 16mm

SHACKLE 16mm
RING 19mm

SHACKLE 16mm

CHAIN

16mm x 2.0m

KEVLER (K2-08)
12mm x 202m

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 A.R.

S/N681 E.C.=D
14.0kH R.C.=C

POGrmm=DO G O——————0D OGP E___D = D

™
/

SHACKLE 18mm
RING 19mm
SHACKLE 18mm

NYLON
16mm x 138m

SHACKLE 18mm
RING 19mm
SHACKLE 18mm
CHAIN

16mm x 5m
SHACKLE 18mm
RING 19mm
SHACKLE 20mm
CHAIN

d

O

— SHACKLE

18mm x 2

RAIL ANCHOR

2.5° §,142° E
3441m

16mm x2.5mx2



DEPLOYMEN T & RECOVERY
' MOORING No. %0(713 25 142E

L,

PROJECT T e LS A TIME
AREA ' T ~ 4 RECORDER ' (D) q:r.,‘ Jlsall
|POSITION - > & (40 & , R ® | kaneko
DEFTH 3404 -
PERIOD - 3 Titfy '9f —~— -~ NAVIGATION SYSTEM :
No.of DAYS o - - 4 ; - :
- |LENGTH : . m  DEPTH of BUOY : m’  BUOYANCY: - ke
T ACOUSTIC RELEASER |
TYPE  © | BENTHOS AR (uppes) TYPE _BENTHDBS AR (BotTon
SN___ 917 NE g3
RECEIVE F. | {3 p kHz | RECEIVEF, | /3.0 ki
TRANSMIT F. 4.0 kHz |TRANSMIT F. Ik kHz
ENABLE C. ) ENABLE C. &
{ JRELEASEC. |~ ¢ ‘ - |RELEASEC. - . E
[BATTERY | 2 Yeard. BATTERY 2 Yeare
TESTonDECK| .~ p 4 TEST on DECK o I
S ' DEPLOYMENT ’
DATE , 5  July (99¢ : SHIP .4 (\Co CRUSENo. cQ60 &
WEATHER = § CONDITIONSo&tm $5 DIR.OfWIND ,8p°  VEL.of WIND & w/p
DEPTH 2406 m  DEPTHofAR. : . .m  DESCEND.RATE 2,0 m/s BUOY '
POS. of STRT 5| * 9. 34b's 41 BPIXAE HOR.RANGE m
| POS. of DEP. m‘ w 043 <4 £4, 7305 SINKER 99 14T DISAPPEAR. 43 /7
. |POS. of MOORING "B, qogg 14 S9. %4 E _ LANDING .23 : 3,
|NOTE : TIME | S/R DEPTH
P : S )2"09'/ 50'4
"’DCP’FW’@"# {ﬁﬁ’%‘\ TI02 Do o S[22:12 164
|ABs ' (65w —> (o00,, |Blzl:]f 249,3
 emS g - | 2222 1 2£02,3
&Uiss BALL B - N z237) XY
0 ) > |z’ﬂﬂ ' ' 22 %y z,j af. |
RECOVERY
DATE 21 Awg [q47] — SAPEALY( CRUsENe EGT750
WEATHER _|,¢ _ CONDITIONS p @y Qg DIR.of WIND - f(® VEL of WIND £ m e
START of RELEASE - 5‘ )_ FINISH of RELEASE .34
POS. of DISCOVERY T ASCENDING RATE /, §  m/s
DIRECTION ot R DISTANCE m '
NOTE ‘ ~ TIME | S/R. | DEPTH
S Aver s o S35 352y
ABS 7 v 7@“7? 3 m"m AT ' 3""?
N N N = -«
BOHL) ‘f‘lv}* (34«’3) T > = 06: 02| - 447
OLo06| 225




TIME RECORYD

MOORING No.960%713 - 2S5 (42E

DEPLOYHENT REcoVERY (PATE : Y Aug ?q}
START ; 2|:01 sTART. 5153
FiNIgH: 22205 FidisH® -
L TEM A ete. T | ME MEMo T.l ME | MEM»p
|.ADEP & {TD Q:;Pt:;i‘ 2|:0% 0b: 10
w1 RE SO0w2bt | ~ 2 |02 Of 12~ 08
ABs BveY | 2 2]:06 06 2272
" 2 2] -0 06122 >)‘§\?.;¢
" 3 2129 06122 )
wIRE 200w | o]: 09 ~2[:12 06:24~ 629
y ” 2|4~z 13 06230 ~ 062 35
LEEVLER (0 (0m |2]:20 maf: 27| 10 |06:35~ 0f ssyl| Ui
: v apaqea)s) M0 [obisy~ 0703 BMA
. 505 |5 1:39~2142 | 5506|0213 ~09223
174 202 wm 2_!'-‘%9“2 [-4] z::::,! 0723 ~ 0708
GuAss BALL | 12 | oS [Imer |07°9~ 0750
AR 717 5 1: G4 0730
“ 6£3% 21950 0229
NYLoN loow | 2]:66~2[%
AN CHDOR 22:06C
280 ApcP1EEERIR 1R 33 F S Y BRh. B
ABS T 6B t 7B K,
qUASs BALL (08 & 1270) 1
Fu)issk! B

- 7.37 -
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4 OD

od LCOOCPPEOCPPE () p POd e DO

25-142

ADCP

S/N 1153

CTD SBE1l6
S/N 1285
SHACKLE 26mm.
RING 19mmx'
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

CT608B
NYLON 2.2m

SHACKLE 26mm
SHACKLE 26mm
ABS BUOY

CTe608B
NYLON 3.3m

SHACKLE 26mm
RING 19mm

S POGLOP O p——aOD Opb—-—it OD ‘

boda»p o—————obhod o

SHszgLE 18mm
RING 19mm

. WIRE

1lmm x 200m

RING 19mm

" SHACKLE 18mm

RING 19mm
WIRE
1lmm x 200m

RING 19mm
SHACKLE 18mm

SWIVEL BS103
SHACKLE 18mm

RING 19mm
SHACKLE 16mm

KEVLER(NEW)
12mm x 1010m

SHACKLE 16mm
RING 19mm
SHACKLE 16mn3'

KEVLER(NEW)
12mm x 1010m

SHACKLE 16mm
SWIVEL BS103

SHACKLE 18mm
RING 19mm

SHACKLE 16mm~

PAE_TrDPodao o d=

AVLER(NEW)
12mm x 505m

SHACKLE 16mm
RING 19mm
SHACKLE 16mm

KEVLER(NEW)
12mm x 202m

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

BENTHOS AR
S/N 717 EC=D

14.0kH RC=C

SHACKLE 16mm
SHACKLE 16mm

PEL DD mmmemn

PO == bOFO———0DO¢

N

CHAIN

lem X 5m

SHACKLE 16mm

BENTHOS AR.
S/N 635 EC.=G
14.5kH RCc=F

SHACKLE 16mm

CHAIN
16mm x 2.0m

SHACKLE 18mm
RING 19mm
SHACKLE 18mm

NYLON
16mm x 100m

SHACKLE 18mm
RING 19mm
SHACKLE 18mm
CHAIN

16mm x 5m

SHACKLE 18mm
RING 19mm

SHACKLE 18mm
CHAIN

___16mm x 2.5m x 2

(8]

= 1. SHACKLE ,

18mm x 2
RAIL ANCHOR

2" S142° E
3609m



DEPLOYMENT & RECOVERY |

MOORING No. 97082 |- 2SR E

PROJECT

TOCS

TIME

AREA

western Sruibhic

RECORDER (D)

b
—

Kane ko

POSITION ’C |4 2°E (R)

DEPTH . |

PERIOD 2| Aug 10917~ NAVIGATION SYSTEM : W &S % 4-

No.of DAYS ) -

LENGTH : m DEPTH of BUOY : m BUOYANCY : kg
' ACOUSTIC RELEASER ‘

TYPE ‘AR, (UPPER]IYPE BENTHOS AR. (LowerD

SN 693 SN £32

RECEIVE F. 3.0 kHz |RECEIVE F. /3.0 kHz

TRANSMIT F. TRy kHz |TRANSMIT F. 4. © kHz

ENABLE C. E ENABLE C. D

RELEASE C, E RELEASE C. C

BATTERY 2 YRars BATTERY 2. 4rars

TEST on DECK "ok TEST on DECK "hE

DEPLOYMENT
pATE 2] Awg 'qw sHP KAT YD CRUSE No. K4 709
WEATHER D CONDITIONS 35ec/pGmDIR. of WIND (3770  VEL. of WIND £, 7 m/o

BUOY 2] : 2%

m

DEPTH 360 m DEPTHof AR 3U4pPm DESCEND.RATE 2.8 m/s

POS. of SIRT 0] °59 9708 1448 29/ F  HORRANGE

POS. of DEP. 0 [ °6£9995S |42 00, i3 E SINKER 22:22 DISAPPEAR.
POS. of MOORING  02°00 0238 [4206. /3 E LANDING 22.:
NOTE, 5 AT ahs-v e Trw v E %ﬁb( vt g 25{1\?3 S/R IZE‘;TZ-
‘OO BT 8 () £ Fhv b (zF50R) sl s 22:29% |05~‘2~7
TRE O IR - Ty D, vp-takt,  a[2g:34 206%.6
L|22: b /00
22:4y 3 400
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

Cw o owm




TIME RECORD

MOORING NO. Q’IOBH -2S \'—flE

DEPLOYMENT RECOVERY (Date: )
start : 2| %14 START :
FINISH : 22722 FINISH :
ITEM. S/N ete. TIME MEMO TIME MEMO
ADCP & CTD P58 g 21322
WIRE 50m |2134~ 2]+ 20
ABS BUOY 2 2| 2%
v 2 2)1:2%5
’y ya 2): 25
WIRE (5Om| 2[:2G~2)24
" 100m| 2]329~2):3 |
KEVLER ||o]om|2|:3%~2k4lk |0-08|
/ A8 Tm| 2 [ 4% ~2|: 54 Ko~ 01
l LI m[2 ]2 5]~2203| K5~ 02
Y 202mM(22: 06~ 22507 k 2-06
Y 202m| 22209 ~2, 1| k2-07
GLASS BALL| [2 | 22:14
A.R. 693 | 22:104
re 632 226
NYLON | 9Fm {2216 ~22:13
ANCHOR 22222 |-

- 7.40 -
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qahod

§OD

SO O TOO N TO0 A=Y

2s-142 (moored) '97

ADCP

S/N 1220

CTD SBE16
S/N 1282
SHACKLE 22mm
RING 19mm
SHACKLE 22mm
SWIVEL AB103

SHACKLE 18mm

CHAIN

13mm x3.0m
SHACKLE 16mm

RING 19mm

WIRE
10mm x50m

RING 19mm
SHACKLE 18mm
SWIVEL AB103
SHACKLE 18mm
RING 19mm
SHACKLE 26mm

ABS BUOY

CT608B
NYLON 2.2m
SHACKLE 26mm
SHACKLE 26mm
ABS BUOY

CT608B
NYLON 2.2m
SHACKLE 26mm
SHACKLE 26mm
ABS BUOY

CT608B
NYLON 2.2m
SHACKLE 26mm
RING 19mm
SHACKLE 18mm
RING 19mm

1ODOI—d

oDO*

—o0 DO 0-

o—ohOdo——opodamhohd &

WIRE
10mm x 150m

RING 19mm
SHACKLE 18mm

RING 19mm
WIRE

10mm x100m

RING 19mm
SHACKLE 16mm

KEVLER(K10-08)
12mm x1010m

SHACKLE 16mm
RING 19mm
SHACKLE 16mm

KEVLER(K10-07)
12mm x 987m

SHACKLE 16mm
RING 19mm

SHACKLE 16mm
SWIVEL AB102
SHACKLE 18mm

RING 19mm
SHACKLE 16mm

KEVLER(K5-02)
12mm x 488m

SHACKLE 16mm
RING 19mm
SHACKLE 16mm
KEVLER(K2-06)
12mm x 202m

0
g
5

SHACKLE 16mm
RING 19mm
SHACKLE 16mm

KEVLER(K2-07)
12mm x 202m

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

P

/

O = POG OO0 DO e D @ Dat

R

\

SHACKLE 16mm

BENTHOS AR.
S/N 632 E.C.=D
14.0kH R.C.=C

SHACKLE 16mm

CHAIN
16mm x2.0m
SHACKLE 18mm

RING 19mm
SHACKLE 18mm

NYLON
16mm x 95m

SHACKLE 18mm
RING 19mm
SHACKLE 18mm

CHAIN

16mm x5m
SHACKLE 18mm
RING 19mm

SHACKLE 16mmx 2
CHAIN

O

SHACKLE 18mm—

16mm x2.5mx2
|

RING 19mm
SHACKLE 16mm

BENTHOS A.R.
S/N 693 E.C=F
14.5kH R.C.=E

SHACKLE 16mm

CHAIN
16mm x 5m

SHACKLE 18mm x 2
RAIL ANCHOR

2° S142° E
3607m




DEPLOYMEN T & RECOVERY |
'MOORING No. %omh Ok

PROJECT . T O CS " TIME
AREA . |RECORDER @) | H
POSITION  @° 13R°E =~ T ®
DEPTH 99,0 2 -
PERIOD _ // ouly 9#f~  ____ NAVIGATION SYSTEM:
No.of DAYS S T . I : |
LENGTH : _m-  DEPTH of BUOY : | m  BUOYANCY: - - kg
| IR L ACOUSTIC RELEASER , ‘ |
. |TYPE _BENTHOS (uppery |TYPE | __BENTHOR ¢ ittom)
R . 719 | SN .l 63 |
RECEIVE F. | | [3.p . .  kHz |RECEIVEF. | 13,0 ‘kHz'
|TRANSMIT F] 4 .p kHz |[TRANSMITE. |~ /5 & - kHz
©  |ENABLEC. | E ENABLE C. 0
' "ORELEASEC. | D - |RELEASEC. )
~|BATTERY 2 Years . [BATTERY 2 Yeasa
TEST on DECK ok | TEST on DECK| - ok
' - — DEPLOYMENT .
DATE 11 Tuly 1996 | SHPP kaTyp CRUSENo. k gy

|| WEATHER (a0  CONDITIONSFH ot DIR.of WIND pg»  VEL.of WIND. G2 f
DEPTH 9qo4m DEPTHofAR. 3459 m  DESCEND.RATE 2.2 m/s BUOY oo: ([

POS. of STRT | '0 irn "”s )37 ©9 %7  HORRANGE m
POS.of DEP. g ° p/#%¢ ;28 04 *7E . SINKER 4| :q| DISAPPEAR o/ : 2
POS. of MOORING o 12368 -,35“0,'-79:5 - LANDING p» : 4 §
NOTE - : , TIME |. S/R DEPTH
ei'52%. S S &,
BE¥r Etﬁu‘-’&w&@ﬂ%f%z bsl'b" R iﬁﬁ?? s{,; ;ﬁ— IR 6;273
S E P, RRA ML sz wsBl, |B I
e Bl ¢3 1337 Y
oS P L - a8, 8
R L N NG R RS S s oy ) byl /1
L YRt m&%@ﬁﬁfwﬁ) kY, B 9R LR WI’»M&%E el-0D | ° 2997. 9
hACE, » oLo’) b 1e;
‘ RECOVERY -
DATE 2([. Avg “9H . -~ SHIP ._xo CRUSE No. KQWOQ
WEATHER D¢ ©ONDITIONS§3pm 2% DIR. of WIND ] 2.5 ° VEL of WIND ' 9 1] m/s
START of RELEASE - 20: 8¢~ _ FINISHof RELEASE = 0 : 5%
POS. of DISCOVERY  ° R ASCENDING RATE [ .4 ms
DIRECTION /30 ° ‘ DISTANCE Do m
NOTE - - | TIME | S/R | DEPTH
leo' ADCPYA @%‘ _ S| 20:59| 35304,
ABS Buby Av MG F2 A2 I Sl2) 09 3063
. e ‘ Blayf:15 20%)
Liag28] 9 74
21:3% 550
2|44 , /T

- 7.42 -



N

N T T T
nmmum? RECOVERY (Date: 24 Aua '97 ).
START : 00:/3 staRt : 23/
FINIS : o/ ¢/ FINISH : 22 q‘o
ITEM N etc. T IME MEMO TIME MEMO
ADCP £ 1D bmovezs | 0o:le oy | 21335
wIRE e X DD | 00: 16~ 00:18 Z, 4]N2[$1L3
ABS BUOY szgie 6020 z). 448 ) A%
& 90 120 224G 7%'}';?
g . b2 2| 3hy S
w1 RE 0D | w20~ 00:18 2246~ 2):50
« . 10228 ~ 32 21:50~21:53
KE VLER ?%%u m:32~00:5) a‘;é‘?f"v—a 2|:5Y ~ 25: 97
. . |minleonos [Tt |22008~22:22
KEVLER /Mg%jr,,, al:09 ~01:12 % b 72:22 ~27° 30
jt EVLER /z;”j;(am) pp12 7~ 0017 ﬁqﬂgr‘)z—b 22:30~ 22 135
GLASS BALL |0 ps- ol:21 NEW 223%0
AL R, 7,9 V|2 22 ¢
z 43/ 01:23 2240
NYLol M:’?? 01228~ pl:32
RAIL AMCHOR | 1.E%m 0l*4)
“HP-a it 3. BRELERA. 2|:U8 A5 24 FE
st WL ERA
'TA4DY (73 > 5w
P8R Fuinkd

L

TIME RECORD

MORING No. 98071/ = pp 198 E

L ettt

- 7.43 -



A

= aobod

op

— g

COPE P P& OO0 bodmmpos

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

CT608B
NYLON 2.2m

SHACKLE 26mm
SHACKLE 26mm

ABS BUOY

CT608B
NYLON 2.2m

' 0 éOQG:DDOb———#ODOb———QODOCt

ODoqo-

SHACKLE 26mm

RING 19mm
SHACKLE 18mm
RING 19mm -

WIRE
1lmm x 200m

RING 19mm
SHACKLE 18mm
RING 19mm

WIRE

1lmm x 200m
RING 19mm
SHACKLE 18mm
SWIVEL BS103
SHACKLE 18mm
RING 19mm
SHACKLE 16mm

KEVLER (USED)
12mm x 984m

SHACKLE 16mm
RING 19mm
SHACKLE 16mm

KEVLER (USED)
12mm x 984m

§ 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

/ \ CHAIN

16mm x 2.5m x 2

POGemmmmmeee DO 00 PO oo DE[__I= P (romeomcD T @[~ D=

BENTHOS

AR.
S/N 719 EC=E
14.0kH Rc=D

SHACKLE 16mm
SHACKLE 16mm

CHAIN
16mm x 5m

SHACKLE 16mm
SHACKLE 16mm
BENTHOS

A.R.
S/N631EC.=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

——

g _1

SHACKLE 18mm x 2

RAIL ANCHOR

o

138°
3910m

E




'DEPLOYMENT & RECOVERY

‘MOORING No. ?@8 24—00/3€E

PROJECT T TDC S TIME
AarRea Western fauSic |RECORDER (D) - R; one k0
POSITION  "QO©°N /39°¢ E R) | .
DEPTH »
|PERIOD 94 Au% ‘Qf ~ NAVIGATION SYSTEM : W (S @4
No.of DAYS | . .
LENGTH : m DEPTH of BUOY : m BUOYANCY : ’ kg
‘ ACOUSTIC RELEASER |

TYPE Bentvhos Cuppey) [Tvee Benthos ( Lower)
S/N L29 S/N | b6 &5
RECEIVE F. /2.0 kHz |RECEIVE F. . /3.0 kHz
TRANSMIT F. /3.5 kHz |TRANSMITF. 14 o kHz
ENABLE C. B ENABLE C. s

- |RELEASE C. A RELEASE C. D
BATTERY 2 _Years BATTERY 2 yea rs
TEST on DECK ok TEST on DECK | ‘0K

' DEPLOYMENT

DATE i} Auq

Q1 SHIP AIY‘O CRUSE No. K709

WEATHER bC

iy CONDITIONSo\ipq 'lg;DIR of WIND )gu _VEL.of WIND U/, § M5

DEPTH 3Qp7m DEPTHOfAR 3#73&Mm DESCEND.RATE 2.7 m/s BUOY '2_3 37
POS. of STRT 00 "0 | 2u6S /3759, 537 E HORRANGE m
POS. of DEP. (00 °0/,216S I3¥ 01,875 E SINKER () :22 DISAPPEAR.
POS. of MOORING 00’ 0/, 2669 S 3% 01.799 E LANDING [} : q.é
NOTE TIME S/R | DEPTH
74% - [oowm € ‘T‘r 7~ |00w I*Q‘b ZAI\“IV‘E S{00:25 496.%F
"i‘IIbLT‘ S|00:29 (035
i e B| 0039 2055
77 |20m 7 [L0m =1t L 00: 4o 2008
00:4¢ 3505
0049 2779
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 .
INOTE TIME | S/R | DEPTH .
s :
S
B
L

- 7.45 -



TIME RECORD

MOORING NO. 9708 20 - CO /38 E

DEPLOYMENT RECOVERY (Date: )

| start |2 23327 (24-Avg) start :
FINISH : ) 355 (25 4uq y| FINISH :

ITEM S/N etc. TIME MEMO T IME MEMO
oy Lrpli 23130
WIRE EOw | 23:27~23250
ABS Buoy 2 23:32
7 2 2337
0 2 332
WiRE |BOm| 23:30 ~23%|
EVLER (0Dm | 23236 ~23 38k |-02
L KRB | 23: 41 ~ 3.9 k(0 -0
s IZZm| 235t ~23:54£10-02
L 982", 0:0] ’\10:07#(0‘03
L 200m|0:09 ~0:10]k2-0Y-

QUASS BALL | (2 0315

A, 9| ong

AR, Shes| 0314

NYLON | []0m|9:6~0:13

ANcHOR | JMe | Or22

WiRE [00m > T7"9- [0om = (8%
NYLON D-7°  [20m > | Dt R 3T




qopod

4OD

LY L

X et =(OCr pd «OOrpodehob

00-138 (moored )-'97

ADCP
S/N 1222

CTD SBE16
S/N 1283
SHACKLE 22mm

RING 19mm
SHACKLE 22mm
SWIVEL AB103
SHACKLE 18mm

CHAIN
13mm x 3.0m

SHACKLE 16mm
RING 19mm

WIRE
10mm x50m

RING 19mm
SHACKLE 18mm
SWIVEL AB103
SHACKLE 18mm
RING 19mm
SHACKLE 26mm
ABS BUOY
CT608B
NYLON 2.2m
SHACKLE 26mm
SHACKLE 26mm
ABS BUQOY
CTe08B
NYLON 2.2m
SHACKLE 26mm
SHACKLE 26mm
ABS BUOY
CT608B
NYLON 2.2m

OPbovdodo—O0DOotr—i0DOd

O DhodO

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

WIRE
10mm x150m

RING 19mm
SHACKLE 16mm
KEVLER (K1-02)
12mm x 100m

SHACKLE 16mm
RING 19mm
SHACKLE 16mm
SWIVEL AB102
SHACKLE 16mm

KEVLER (K10-01)

12mm x 988m

SHACKLE 16mm
RING 19mm
SHACKLE 16mm

KEVLER (K10-02)

12mm x 988m

0D aphoOd

o
54
0
T
o
0
i
o
0
A

« ACKLE 16mm
RING 19mm
SHACKLE 18mm

SWIVEL AB102
SHACKLE 16mm

KEVLER (K10-03)
12mm x988m

SHACKLE 16mm
RING 19mm
SHACKLE 16mm

KEVLER (K2-04)
12mm x202m

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

™
e

PO s POGO——————0DO oD@ Do D@ [Dm

BENTHOS

A.R.
S/N 689 E.C.=B

13.5kH R.C.=A
SHACKLE 16mm
CHAIN

16mm x 5m
SHACKLE 16mm
BENTHOS

AR.

S/N 665 E.C.=F
14.0kH R.C.=D

SHACKLE 16mm
CHAIN

16mm x 2.0m
SHACKLE 18mm

RING 19mm
SHACKLE 18mm

NYLON
16mmx110m

SHACKLE 18mm
RING 19mm
SHACKLE 20mm
CHAIN

16mm x 5m

SHACKLE 18mm
RING 19mm

SHACKLE 20mm
CHAIN

e

e I16mmx2.5mx2‘

SHACKLE 18mm x 2

RAIL ANCHOR

0° 138° E
3907m




8. TAO (Tropical Atmosphere-Ocean) Moorings

Linda Stratton, Timothy Nesseth
NOAA/PMEL
(National Oceanic and Atmospheric Administration, Pacific Marine Environmental
Laboratory, Seattle, Washington, USA)

Overview:

The TAO (Tropical Atmosphere-Ocean) array is a network of moored buoys which span
the Pacific Ocean consisting of approximately 70 buoys. Standard ATLAS (Automated
Temperature-Line Acquisition System) buoys measure surface wind speed and direction, air
temperature, relative humidity, sea surface temperature, and 10 discrete subsurface
temperatures to S00m depth. Additionally, some ATLAS moorings measure conductivity at
selected depths, rainfall, and radiation. The TAO array also contains 4 subsurface ADCP
(Acoustic Doppler Current Profiler) moorings and 3 surface current meter moorings with
in-line mechanical current meters in the central and eastern Pacific Ocean. All surface
moorings transmit data in near real-time via the Argos satellite system. The buoys are an
integral component of the ocean observing system, and are used primarily for the prediction
of El Nino and other climatic phenomena, and for validation of Ocean General Circulation
Models.

The KAIYO visited 8 mooring sites on KY-97-9 along the 156E, 147E, and 137E
meridians. 4 moorings were recovered, 5 moorings were deployed, and 3 were repaired on
this cruise. Work performed was done through joint cooperation between PMEL and
JAMSTEC. The ship departed Guam, USA on 3 Aug 1997, and arrived Republic of Palau
on 29 August 1997 with a mid-cruise stop in Chuuk, Federated States of Micronesia from
15-17 Aug, 1997.

Summary of Cruise Work:

The KAIYO proceeded directly to the 8N 156E site upon leaving Guam, USA, and
serviced every buoy along the 156E meridian as she made her way southward. Mooring
work done along 156E included 4 buoy deployments, 3 recoveries, and 2 repairs. An optical
rain gauge and radiometer were deployed at ON, 156E in addition to the standard ATLAS
instrumentation. Seacat conductivity/temperature recorders were put out at all sites
deployed along 156E. Data from these moorings transmitted to PMEL in real-time indicate
that all instruments are working properly. Maintenance of buoys along this meridian was
especially timely as a significant E1 Nino is underway, and all of the moorings along 156E
required some upkeep.

After the KATYO finished work along 156E, the ship returned to the equator to continue
JAMSTEC CTD measurements in a westward track to 152E. The ship then transitted to
Chuuk, Federated States of Micronesia for a mid-cruise stop involving the exchange of
scientific personnel and fueling.
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The ship departed Chuuk on August 17. The scheduled trackline was changed to
accommodate the recovery and deployment of a TAO mooring that had recently gone adrift.
The KAIYO therefore bypassed the SN 147E site (which had been scheduled for
deployment, but will be serviced in Sept 1997 by the Taiwanese research vessel FISHERY
RESEARCHER), and transitted directly to ON, 147E to repair the wind and air/relative
humidity sensors. Unfortunately, the compass within the ATLAS data-logger tube was
faulty, and exchange of anemometers (involving 3 small boat rides to the buoy) did not fix
the, wind direction. The air temperature/relative humidity sensor was successfully repaired.

The KAIYO continued JAMSTEC ADCP and CTD work, then proceeded to 2-21.06N,
138-48.74E to recover the mooring that was previously deployed at approximately 2-26N
137-26E and had gone adrift on 29 July 1997. This was an unscheduled operation, as the
mooring was not adrift when the cruise schedule was initially determined. The flexibility of
JAMSTEC scientists and cooperation of the KAIYO allowed this change to mooring work.
The mooring had moved approximately 84 nm, and was found anchored. It was missing
wind and air/relative humidity sensors, and the tower of the buoy was badly damaged. The
mooring was successfully recovered, and the KAIYO then proceeded to the 2N 137E site to
deploy the final ATLAS buoy of the cruise.

See Table 1 for a complete summary of TAO mooring operations.

Acknowledgments:

We gratefully thank Captain Hyodo, the crew of the KAIYO, and JAMSTEC scientific
personnel for the skillful and cooperative effort involved with the TAO moorings on this
cruise. A special thanks goes to chief scientist(s) Dr. Kunio Yoneyama and Dr. Kentaro
Ando for working with PMEL personnel to insure that all mooring work was successfully
completed.



Table 1 - SUMMARY OF TAO MOORING OPERATIONS, TOCS K-97-09

SITE DATE BUOY# | LAT LONG TYPE OPERATION
8N 156E 6 AUG97 | ET-435 07-59.71N | 155-59.61E | STD ATLAS REPAIR
Wind Sensor
5N 156E 7 AUG 97 | ET-405 04-58.89N | 156-13.45E | STD ATLAS REPAIR
Tube Swap
2N 156E 8 AUG 97 | ET-452 01-59.95N | 156-00.85E | STD ATLAS DEPLOY
with seacat (Im)
ON 156E | 9 AUG 97 | ET-402 00-01.20S | 156-27.00E | STD ATLAS RECOVER
ON 156E | 9AUG97 | ET-454 00-00.31IN | 156-00.04E | STD ATLAS DEPLOY
' with rain gauge,
radiometer, seacat
(Im)
2S 156E 10 AUG 97 | ET-400 02-00.30S | 155-59.58E | STD ATLAS RECOVER
2S 156E 10 AUG 97 | ET-456 02-00.16S | 156-03.40E | STD ATLAS DEPLOY
with seacat (Im)
5S 156E 11 AUG 97 | ET-399 04-59.22S | 155-59.88E | REVERSE RECOVER
CATENARY
5S 156E 11 AUG 97 | ET-457 04-59.82S | 155-59.65E | REVERSE DEPLOY
CATENARY
with seacat (Im)
ON 147E 19 AUG 97 | ET-438 00-00.32N | 146-59.53E | STD ATLAS REPAIR
Wind /Air Sensors
2N 137E 26 AUG 97 | ET-439 02-21.06N | 138-48.74E | STD ATLAS RECOVER
Moved, anchored
2N 137E 27 AUG 97 | ET-462 02-25.96N | 137-25.82E | STD ATLAS DEPLOY
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9. Total inorganic carbon in the ocean

(1) Tittle ‘
Spatial variation of the total inorganic carbon in the equatorial
Pacific during 3rd.August - 28th August, 1997. |

(2) Scientists
M. Ishii”, H. Yoshikawa" and T. Harimoto”
YGeochemical Research Department
Meteorological Research Institute (MRI)
Nagamine 1-1, Tukuba, Ibaraki, 305 JAPAN
?Ocean Environment Survey Department ‘
Kansai Environmental Engineering Center Co.LTD. (KEEC)
2-3-39, Nakazakinishi, Kitaku, Osaka, 530 JAPAN

(3) . Objective
It is expected that total inorganic carbon (TCO,; the sum of the
concentrations of hydrate carbon dioxide, carbonic acid, bicarbonate, and
carbonate) in the surface seawater in the equatorial  Pacific exhibits
pronounced spatial and temporal variabilities as a result of the strong
upwelling, biological activities, air-sea CO, exchange, etc. Coupling with
pCO2(sea) data, we are aiming at describing the carbonate system in this
region and clarify the factors those are responsible for its variation.
(4) Method o
Surface seawater was pumped up continuously from the bottom
of the ship and the portion of it was introduced (1L/min) into the MRI
coulometric TCO, :measuring system at the 2nd laboratory. TCO, and
seawater temperature were automatically measured once every an hour.
TCO, in the standard seawater and CO, content in the standard
gas (1%CO, in air ; Nippon Sanso,CO.) were also determined occasionally

to calibrate system.
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(5) Equipment
For the determination of the CO, amount, we used CO,
coulometer (Model 5013 UIC Inc., USA). CO, the

seawater and determination of its amount were automatically operated.

extraction from

(6) Result

Data analysis including background correction, efficiency change
correction, and seawater density calculation have not been made
completely during this cruise. Figure 1 shows tentative TCO,

measurements in the surface seawater at each CTD stations from Guam
to Truk and from Truk to Palau.

Figure 1 Distribution of TCO2 in surface seawater
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10. SUMMARY REPORT
Bambang Winarno & Udrekh

Agency for The Assessment and Application of Technology
(BPPT)

Purpose

The purpose of this cruise was to observe physical oceanographic
condition in western tropical Pacific, to achieve better understanding of
ocean atmosphere interaction and its effect to ENSO Phenomena (ELNINO /
Southern Oscillation) and climate change.

Time duration & Field
TOCS cruise was carried out on August 3th, 1997 to August 29th, 1997.
The area consist of Pacific Ocean & Indonesia n EEZ in Northern Irian.

Survey Activity
This cruise activity contains as follow:

1. CTD (Conductivity, Temperature and Depth) Observation.
It has been done 47 Ctd stations including getting water sampler in depth: 50, 100,
150, 200, 250, 300, 350, 400, 500, 600, 800 & 1000 m.

2. Subsurface ADCP mooring (Acoustic Doppler Current Profiler)
This equipment was used to obtain variability of current. We have deployed 4
subsurface mooring at (ON156E), (2S,142E), (2.565142E) & (ON, 138E).

3. ATLAS mooring
This equipment was used to obtain surface ‘Teteorological data and subsurface
water temperature. We have 2 repair, 5 deployments and 5 recoveries ATLAS
buoys along 156E, 147E NS 137E line.

4. Atmospheric Sonde
This equipment is designed to measure upper air temperature, wind speed &
direction, humidity and pressure of air. This equipment was launched to air with
balloon that contain helium gas. The data transmitted in real time to receiver at

the container on board. It was done every 6 hours.
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5. Dissolved Oxygen Measurement/
Measurement of Dissolved Oxygen was done on All CTD stations with direct

measurement by sensor that attached on CTD system and water sampler.

CONCLUSION
All activity above have been done successfully. We would like to thank

JAMSTEC for invited us and all expenses, our Deputy of Natural Resources
Development Dr. Ir. Indroyono Soesilo,MSc, APU. Chief scientist Kentaro
Ando, Technical staff, Captain & crew members of Research Vessel Kaiyo.

We would like to apologize to all people who participate in TOCS cruise if we

have ever made a mistake.
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Time Table of TOCS KY9709 Cruise

Aug.02 (Sat)
13:00—15:00

Aug.03 (Sun)
16:00

Aug.04 (Mon)
09:00—-09:30
09:30~10:10
10:15—11:20
13:00—14:30
13:00—15:30
16:45

22:00

Aug.05 (Tue)
09:00—11:00
09:43—11:00
13:24—13:41
21:35—123:25

Aug.06 (Wed)
03:27—05:07
08:50—09:00
09:25-10:02
09:28—11:18
14:55—15:35
15:30—17:20
20:26—21:02
21:26—23:16

Aug.07 (Thu)
03:39—04:01
07:58—08:45
09:26—11:16
09:39—10:19
15:24~16:00
15:34—17:11
21:15—121:62
21:25—123:15

Aug.08 (Fri)
03:26—05:10
07:56—09:43
09:22—11:12
10:46—11:26
14:04—14:45
15:26—17:16
17:27—18:00
20:44—21:20
121:25—23:15

Shower / Cloudy
Load PMEL’s gear

Cloudy
Depart Guam
Fine | Shower

Guidance for Safety Life

Fire Drill

Meeting for the first leg

ATLAS buoys assembly

Preparation of CTD and Radiosonde Observation
Kompira-san

Start Surface Meteorological measurement every 3 hours
Fine | Shower
Preparation for
RS-01 (09-18N,
RS-02 (08-59N,
RS-03 (08-38N,

ATLAS and sub-surface buoy deployment
151-15E)  --- Radiosonde launching
152-24E)

153-39E)

Fine | Shower
RS-04 (08-19N,
ATLAS Repair
CTD-01 (07-59N,
RS-05 (07-H9N,
CTD-02 (07-00N,
RS-06 (06-59N,
CTD-03 (06-00N,
RS-07 (05-59N,

154-52E)
(07-59. 708N,
156-00E)
156-00E)
156-00E)
156-00E)
156-00E)
156-00E)

155-59. 605E)

Fine | Rain

RS-08 (05-03N,
ATLAS Repair

RS-09 (04-58N,
CTD-04 (04-58N,
CTD-05 (04-00N,
RS-10  (04-00N,
CTD-06 (03-00N,
RS-11  (03-00N,

156-12E)
(04-58. 888N,
156-14E)
156-14E)
156-00E)
156-00E)
156-00E)
156-00E)

156-13.451E)

Rain / Fine
RS—IZ (02_O4N)
ATLAS Deployment
RS-13 . (02-00N,
CTD-07 (01-59N,
CTD-08 (01-30N,
RS-14 (01-26N,
CTD-09 (O1-O00N,
CTD-10 (00-30N,
RS-15  (00-29N,

155-59E)
(01-59. 950N,
156-00E)
156-01E)
156-00E)
156-00E)
156-00E)
156-00E)
156-00E)

156-00. 850E), 2594m
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Aug.09 (Sat)
03:27—05:14
05:23—07:45
09:21—11:04
09:35—10:565
12:38—14:08
14:50—15:52
15:34—15:52
16:18—16:55
19:28—20:03
21:26—123:09
22:38—123:18

Aug. 10 (Sun)
01:58—02:36
03:26—05:09
09:58—11:35
10:04—11:08
12:41—14:22
14:49—15:33
15:25—17:08
21:40—22:07

Aug. 11l (Mon)
04:02—05:48
08:24—11:04
09:22—11:11
13:03—15:03
15:25—17:15
15:50—16:24
20:58—-21:33
21:24—123:14

Aug.12 (Tue)
02:32—03:07
03:23—05:11
09:25—11:15
15:43—17:25
19:26—20:05
21:24—-23:14

Aug. 13 (Wed)
02:02—02:35
03:33—05:06
08:34—09:12
09:20—11:10
14:58—15:35
15:25—17:05
21:24—123:13

Aug. 14 (Thu)
03:29—05:15
09:21—10:59

Cloudy / Fine

RS-16 (00-00, 156-25E)

ATLAS Recovery

RS-17 (00-01N, 156-14E)

ATLAS Deployment (00-00. 180S, 156-09.850E), 1973m
ADCP-buoy Recovery

ADCP-buoy Deployment (00-00.031IN, 156-00.036E), 1962m
RS-18 (00-00, 156-00E)

CTD-11 (00-01S, 156-00E)

CTh-12 (00-30S, 156-00E)

RS-19 (00-43S, 156-00E)

CTD-13 (01-00S, 156-00E)

Fine(Windy)

CTD-14 (01-30S, 156-00E)

RS-20 (01-36S, 156-00E)

RS-21 (02-00S, 156-04E)

ATLAS Deployment (02-00. 160S, 156-03.400E), .1765n
ATLAS Recovery

CTD-15 (02-01S, 156-00E)

RS-22 (02-01S, 156-00E)

RS-23  (03-07S, 156-00E)

Fine / Cloudy

RS-24 (04-24S, 156-00E)

ATLAS Recovery

RS-25 (05-00S, 156-00E)

ATLAS Deployment (04-59.820S, 155-59.650E), 1531m
RS-26 (05-00S, 156-00E)

CTD-16 (04-59S, 156-00E)

CTD-17 (04-00S, 156-00E)

RS-27 (04-00S, 156-00E)

Fine (Windy)

CTD-18 (03-00S, 156-00E)
RS-28 (03-00s, 156-00E)
RS-29 (01-53s, 155-38E)
RS-30 (00-41S, 155-13E)
CTD-19 (00-00, 155-00E)
RS-31 (00-00, 154-50E)

Fine

CTD-20 (00-00, 154-00E)
RS-32 (00-00, 153-55E)
CTD-21 (00-00, 153-00E)
RS-33  (00-00, 153-00E)
CTD-22 (00-00, 152-00E)
RS-34 (00-00, 152-00E)
RS-35 (01-00N, 152-00E)

Fine
RS-36 (02-1IN, 152-00E)
RS-37 (03-22N, 152-00E)
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Aug. 15 (Fri)

Aug. 16 (Sat)

Aug. 17 (Sun)
12:00
15:00
Aug..18 (Mon)

09:00
09:30
09:30-09:50
10:30
15:37
21:37
Aug. 19 (Tue)
10:00
15:15-15:24
15:15-17:08
17:20-17:55
20:34
23:04-23:39
Aug. 20 (Wed)
03:26
04:49-05:25
09:26
10:23-10:58
15:33
16:17-16:53
21:33
Aug.21 (Thu)
03:26
06:00-06:40
07:30-09:34
09:24
10:26-12:10
12:35-13:12
15:25
15:29-17:30
17:48-18:25
21:36
Aug.22 (Fri)
03:25

Cloudy | Rain
Arrive Chuuk

Fueling

Rain

Anchor at off-shore
Cloudy | Rain

Deaprt from Chuuk

Guidance for life on Kaiyo

Cloudy

Cruising to ON147E

Boat & Fire Drill

Meeting for Leg-2

RS38  (03-57N, 150-34E)

Seminar for CTD system and ADCP mooring system
RS39 (03-13N, 149-53E)

RS40 (02-27N, 149-12E)

Fine

Instruction for operation of CTD systenm

RS41  (00-O1IN, 147-00E)

Repaire ATLAS at ONI47E

CTD23 (ON, 147E)

RS42  (00-OON, 146-16E)

CTD24 (ON, 146E)

Fine
RS43
CTD25
RS44
CTD26
RS45
CTD27
RS46
Fine
RS47 (01-00S, 142-09E)

Seabeam (2-28S, 142-00E -> 2-28S, 141-56E)
Recovery ADCP mooring at (2-30S, 142E)

RS48 (02-29S, 141-57E)

Deployment of ADCP mooring at (2-30S, 142E)
CTD28 (02-30S, 142E)

RS49 (02-00s, 142-00E)

Recovery ADCP mooring at (28, 142E)

CTD29 (2S, 142E)

RS50  (02-01S, 141-58E)

(00-00N, 145-15E)
(ON, 145E)
(00-00N, 144-10E)
(ON, 144E)
(00-00N, 143-07E)
(ON, 143E)
(00-528, 142-38E)

RS51  (01-58S, 142-01E)

07:20-09:00 Deployment of ADCP mooring at (2S,142E)
09:25 RS52  (01-56S, 142-00E)
11:36-12:11  CTD30.(01-29s, 142-00E)
14:50-15:26  CTD31 (00-59S, 142-00E)
14:29 RS53  (01-00S, 142-00E)
18:05-18:39  CTD32 (00-30S, 142-00E)
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21:12-21:46
21:29
Aug.23 (Sat)
02:34-03:10
03:25
07:48-08:24
09:25
13:07-13:42
13:45
20:19-20:52
20:29
23:32-24:06
Aug.24 (Sun)
01:35-02:07
03:25
03:30-04:04
05:25-05:58
07:19-07:54
09:25
10:23-10:57
13:22-14:00
15:30
21:30
Aug. 25 (Mon)
03:25
09:25
06:54-08:40
09:27-11:03
15:36
21:30
Aug.26 (Tue)
03:26
08:03-10:03
15:34
21:32
Aug.27 (Wed)
03:25
09:25
09:27-12:24
11:31-12:00
15:27
21:06-21:28
21:26
Aug. 28 (Thu)
02:28-03:10
03:26
09:27
16:30
Aug.29 (Fri)
08:00

CTD33
RSH4
Fine
CTD34
RSHH
CTD35
RSHb6
CTD36
RSH7
CTD37
RSH8
CTD38
Fine
CTD39
RSH9I
CTD40
CTh41
CTb42
RS60
CTh43
CTDh44
RS61
RSG2
Fine
RS63
RS64

(00-0ON, 142-00E)
(00-00N, 142-00E)

(00-00N, 141-00E)
(00-00N, 140-58E)
(00-00N, 140-00E)
(00-01N, 139-49E)
(00-00N, 139-00E)
(00-168, 138-44E)
(01-00s, 138-00E)
(00-545, 138-00E)
(00-29.9725)

(00-158, 138-00E)
(00-008, 138-00E)
(00-00s, 138-00E)
(00-15N, 138-00E)
(00-30N, 138-00E)
(00-48N, 138-00E)
(01-00N, 138-00E)
(01-30N, 138-00E)
(01-14N, 138-00E)
(00-03s, 138-06E)

(00-03s, 138-01E)
(00-018, 138-00E)

Recovery the ON138E ADCP mooring
Deployment the ON138E ADCP mooring

RS65H
RS66
Fine

RS67

(00-46N, 138-17E)
(01-45N, 138-37E)

(02-18N, 138-52E)

Recovery Drifted ATLAS (2-21.060N, 138-48.740E, D=4, 365n)

RS68
RS69
Fine
RS70
RS71
ATLAS
CTh4b
RS72
CTh46
RS73
Fine
CTD47
RS74
RS7H
RS76

Fine .
(Pilot Station)

Palau

(02-12N, 138-02E)
(01-59N, 137-07E)

(02-00N, 136-58E)
(02-27N, 137-217E)

Deployment (02-25.960N, 137-25.820E, D=4465n)

(02-26N, 137-24E)
(02-53N, 137-05E)
(04-00N, 137-00E)
(04-00N, 137-00E)

(05-00N, 137-00E)
(05-01N, 136-58E)
(05-42N, 136-00E)
(06-22N, 134-57E)
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