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CTD/O, Measurements During 1989 and 1990 as Part of the
Equatorial Pacific Ocean Climate Studies (EPOCS)

K. McTaggart!, L. Stratton?, and L. Mangum'

ABSTRACT: During 1989 and 1990, CTD/O, data were collecied in the eastern equatorial Pacific
as part of the Equatorial Pacific Ocean Climate Studies (EPOCS) program. Summaries of Neil Brown
Instrument System CTD/O, measurements and hydrographic data acquired on seven cruises during
1989 and 1990 are presented. Section plots of oceanographic variables along the equator, 110°W,
140°W, and 7°N are given. Station location, meteorological conditions, abbreviated CTD data listings,
profiles, and potential temperature-salinity diagrams are shown for each cast. Hydrographic data are
listed for each cruise.

1. INTRODUCTION

Oceanographic observations in the eastern equatorial Pacific have been collected since 1979
as part of NOAA’s Equatorial Pacific Ocean Climate Studies (EPOCS) program. An objective
of the EPOCS program is to investigate the processes which cause sea surface temperature (SST)
fluctuations on annual and interannual time scales in this area. The Tropical Ocean Global
Atmosphere (TOGA) research program investigates the dominant mechanisms that produce large
scale, interannual variations of sea surface temperature in vast regions of the tropical Pacific
Ocean. Both programs are designed to further understand the role of the tropical ocean in
modifying the world’s climate. Summaries of Neil Brown Instrument System CTD/O,
measurements and hydrographic data collected on seven cruises during 1989 and 1990 as part
of PMEL's EPOCS and TOGA contributions are presented here. CTD/O, data from 1979
through 1988 can be found in previous data reports (Mangum et al., 1980; Mangum and Hayes,
1983; Mangum and Hayes, 1985; Mangum et al., 1987; Lynch et al., 1988; Mangum et al.,
1993).

Data collected in 1989 and 1990 included both meridional sections across the equator along
110°W and 140°W, and zonal sections along the equator eastward of 176.5°W and along 7°N
eastward of 147.6°W. Figures la-1g show the cruise tracks and CTD station locations for each
cruise. Cruise name notation is either EPx-yy-zz or TGx-yy-zz, where x is the sequential EPOCS
or TOGA cruise number during each year, yy is the year (89 or 90), and zz is the ship code
(either MB for the NOAA ship Malcolm Baldrige or DI for the NOAA ship Discoverer).

Neil Brown Instrument Systems (NBIS) Mark 111 CTDs were used to acquire the data. A
Beckman dissolved oxygen probe was installed on TG1-89-MB and TG2-89-MB cruises only.
Pressure, temperature, conductivity and dissolved oxygen were sampled at a rate of 25 to 31 Hz

'NOAA/Pacific Marine Environmental Laboratory, 7600 Sand Point Way N.E., Seattle, WA 98115-0070
2Joint Institute for the Study of Atmosphere and Ocean, University of Washington, Seattle, WA 98195



(depending on the instrument), as described by Brown (1974). Typical lowering rates were
30 m/min to 50 meters, 45 m/min from 50 meters to 200 meters, and 60 m/min from 200 meters
to depth. CTD/O, data were recorded on the downcast. Water samples were collected on the
upcast for calibration purposes using an electronically fired rosette sampler.

2. NBIS CTD DATA PROCESSING

Aboard the NOAA ship Malcolm Baldrige, CTD/O, data were collected using the shipboard
Scientific Computer System (SCS) and AOML LOGGER software. Preliminary processing and
calibration of the CTD/O, data were accomplished at sea using the shipboard microVAX system
and PMEL programs. For those cruises aboard the NOAA ship Discoverer, CTD data were
collected using a 286-AT personal computer equipped with EG&G Oceansoft, NBIS Mark 111
CTD acquisition software. PMEL microVAX computers and programs were aboard the
Discoverer for preliminary processing and calibration of the data at sea.

Final calibrations for the conductivity and oxygen sensors were determined post-cruise by
comparison with bottle data and applied to 1-decibar averaged data. Final processing of all
CTD/O, data were completed at PMEL on a VAX computer system. Detailed information on
the calibration and processing routines used are described in Mangum et al. (1991) and
McTaggart et al. (1993).

3. DATA PRESENTATION

Potential temperature, sigma-T, and sigma-theta were calculated using the 1980 equation
of state algorithms described by Fofonoff and Millard (1983). Dynamic height in dynamic meters
was calculated by integrating from the sea surface. When the uppermost pressure was not equal
to O db, surface values of temperature and salinity were filled with the values associated with the
shallowest pressure for which values did exist (provided this pressure was less than 10 db).

Final data are in PMEL’s Equatorial Pacific Information Collection (EPIC) format (Soreide
and Hayes, 1988). The majority of the plots which follow were produced using Plot Plus
Scientific Graphics System (Denbo, 1992). Tables 2-6 define the abbreviations and units used
in the CTD/O, data summary listings. Hydrographic bottle data at discrete depths are listed for
each cruise.
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provided by N. Soreide, M. Renton, and M. Stapp. Salinity analyses and oxygen titrations were
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TG1-89—-MB CRUISE TRACK
May 9 — June 1, 1989
Honolulu, HI — Papeete, Tahiti
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Fig. 1a. TG1-89-MB cruise track and station locations.
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TABLE la. TG1-89 CTD cast summary.

CAST LATITUDE LONGITUDE DATE TIME W/D W/S DEPTH CAST
# T (kts) (m) (db)
1 3.9N 147 36.0W 13 MAY 89 1326 54 17 4196 4034
2 1.2N 147 34.4w 13 MAY 89 2002 90 17 5690 306
3 4.8N 147 30.50 13 MAY 89 1059 50 10 1005
4 59.7N 147 31.0W 14 MAY 89 111 36 10 4817 1005
5 59.6N 142 30.9Ww 15 MAY 89 29 74 18 4891 1003
6 4.5N 140 2.2w 17 MAY 89 1228 12 5 4831 5103
7 3.7N 140 9.2w 17 MAY 89 421 160 12 4856 301
8 59.6N 139 28.9W 18 MAY 89 1650 350 2 4599 1003
9 3.2N 132 23.4Ww 19 MAY 89 132 62 5 4600 1005

10 59.9N 140 15.6W 21 MAY 89 0 74 13 4702 125
12 58.3N 140 16.5Ww 21 MAY 89 909 87 14 4756 4942
13 57.7N 140 17.0Ww 22 MAY 89 1149 80 13 5872 303
14 59.8N 139 59.6W 22 MAY 89 1720 65 12 5019 1005
15 1.1N 140 8.1w 22 MAY 89 2336 45 12 4838 1002
16 59.6N 140 O0.1w 22 MAY 89 515 50 13 4697 1002
17 59.5N 139 59.6W 23 MAY 89 1140 66 14 4335 4448
18 0.6N 139 58.2W 23 MAY 89 111 76 10 4373 1002

19 59.9N 139 59.8W 23 MAY 89 856 50 12 4323 1003
.4N 140 1.2Ww 24 MAY 89 1441 70 10 4242 1005
21 0.8N 140 0.3Ww 24 MAY 89 641 127 15 4264 4426
22 0.4N 140 0.6W 24 MAY 89 906 126 18 5873 301
23 0.4N 140 1.2w 25 MAY 89 2233 100 14 4375 1004
0
0
59

.18 140 0.1w 28 MAY 89 1913 82 17 4379 1004
.08 140 0.5w 29 MAY 89 58 101 19 4264 1002

N

o
NMBWNNPBOOOOOOCOQOFNNDNNMDWODDUN-I-JOOO-IOI~-ITNOY~] ]

[6))

Lo o]

24 30.3N 140 .0Ww 25 MAY 89 242 119 19 4343 1003
25 59.9N 140 .6W 25 MAY 89 606 98 11 4246 996
26 29.9N 139 .1w 25 MAY 89 943 95 10 4250 1002
21 8.55 139 56.5W 26 MAY 89 1418 127 16 4204 1005
29 0.0N 139 54.0wWw 27 MAY 89 1033 109 11 4258 300
30 2.9N 139 53.6wWw 27 MAY 89 1233 71 13 4251 43893
31 29.28 139 58.5W 27 MAY 89 1840 173 12 4162 1005
32 59.58 139 59.5W 27 MAY 89 2210 295 11 4389 1001
33 29.85 139 59.7w 28 MAY 89 124 226 13 4350 1003
34 3.08 139 58.3Ww 28 MAY 89 605 70 10 4219 3809
35 2.8 139 56.9W 28 MAY 89 803 351 16 4347 301
36 0.08 139 59.7wWw 28 MAY 89 1328 290 15 4374 1002

0

0



TG2—-89—MB CRUISE TRACK
June 7 — 29, 1989
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Fig. 1b. TG2-89-MB cruise track and station locations.
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TABLE 1b. TG2-89 CTD cast summary.

CAST LATITUDE LONGITUDE DATE TIME W/D W/S DEPTH CAST
# T (kts) (m) (db)
39 0 1.0s 176 30.8w 15 JUN 89 833 155 9 5121 5354
40 0 1.6s 176 30.1w 16 JUN 89 1434 208 8 6077 301
41 0 13.1N 176 31.9W 16 JUN 89 1942 25 8 1604 506
42 0 1.98 175 1.5Ww 17 JUN 89 1325 108 11 5413 5362
43 0 3.3s 175 2.0w 17 JUN 89 1713 138 9 6077 303
44 0 O0.6N 169 31.3W 18 JUN 89 807 79 13 5384 5217
45 0 0.8 169 31.0w 19 JUN 89 1107 82 15 5369 334
46 0 0.85 169 33.0W 19 JUN 89 1204 85 13 5369 78
47 0 0.95 165 0.7w 20 JUN 89 426 97 8 5795 5827
48 0 1.3s 165 1.5W 20 JUN 89 809 103 8 5794 502
49 0 0.4N 160 0.1w 21 JUN 89 915 72 12 5145 5157
50 0 O0.7N 160 O.6W 22 JUN 89 1145 66 8 5182 302
51 0 O0.SN 154 59.8W 22 JUN 89 1142 95 9 4711 4665
52 0 O0.5N 154 59.4W 23 JUN 89 1402 102 9 6079 301
53 0 0.08 149 58.4wWw 24 JUN 89 1317 136 12 4455 4460
54 0 0.65S 149 57.9w 24 JUN 89 1540 308 10 3211 300
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EP3—-89—-DI CRUISE TRACK
October 16 — November 14, 1989
Seattle, WA — Honolulu, HI
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Fig. 1c. EP3-89-DI cruise track and station locations.
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TABLE lc. EP3-89 CTD cast summary.

CAST LATITUDE LONGITUDE DATE TIME W/D W/S DEPTH CAST
# T (kts) (m) (db)
1 9 59.2N 109 18.8W 25 OCT 89 455 80 8 3419 3207
2 10 0.0N 109 18.8W 25 OCT 89 821 70 10 3271 401
3 9 1.1N 109 59.9W 26 OCT 89 131 40 11 3901 1003
4 8 O0.6N 109 59.8W 26 OCT 89 917 30 18 3610 1002
5 6 59.8N 110 O0.5W 26 OCT 89 1539 40 10 3743 1002
6 5 59.8N 110 0.4W 26 OCT 89 2155 190 20 3696 1004
7 4 57.6N 110 1.5W 27 OCT 89 505 175 21 3880 3843
8 4 O0.1N 109 59.9Ww 27 OCT 89 1257 165 22 3881 1001
9 3 0.3N 109 59.7w 27 OCT 89 1923 155 20 3887 1000

10 2 0.0N 110 0.2Ww 28 OCT 89 233 150 16 3722 3528
11 1 29.9N 110 0O.0W 28 OCT 89 924 140 10 1591 1001
12 0 59.8N 110 O0.5W 29 OCT 89 921 115 14 3740 1004
13 1 59.9N 110 10.3w 30 OCT 89 654 120 10 3800 500
14 0 1.4N 110 3.9Ww 31 OCT 89 1007 145 12 3758 3701
15 0 30.2s5 109 59.5W 31 OCT 89 1547 125 15 3953 1003
16 0 59.85 110 1.2W 1 NOV 89 542 120 14 3992 1003
17 1 57.98 110 1.3W 1 NOV 89 1143 125 16 4005 1004
18 1 59.18 110 0.1w 2 NOV 89 348 110 14 3953 503
19 4 57.75 110 4.9W 3 NOV 89 746 120 14 3514 1006
20 4 0.58 112 57.4wW 3 NOV 89 2140 120 14 4169 702
21 3 0.75 115 49.9w 4 NOV 89 1030 110 12 4321 1003
22 0 13.18 124 26.8W 6 NOV 89 1213 110 15 4496 4509
23 7 0.4N 140 11.6W 10 NOV 89 1700 160 12 5025 1003
24 6 57.3N 140 9.3W 10 NOV 89 1914 160 17 4994 306
25 7 0.6N 140 8.6W 10 NOV 89 2014 165 15 4971 302
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EP4—89—DI CRUISE TRACK
November 19 — December 15, 1989
Honolulu, HI — Seattle, WA

30° N 7 \
0 *. 'I' )
20° N - “ .
10° N - NS
“-.----6-
Oo 1 ) “‘\J
10° s -
\ -
zoos [+ ] 'O .'0 IO [+ ]
180°E 160°W 140°W 120°W  100° W
[+ ]
10° N 2
° (o] (o]
S N - o
0° : g
5°S -
loos [+] . TO '(; '0 [+ ]
180°E 160°W 140°W  120°W  100° W

Fig. 1d. EP4-89-DI cruise track and station locations.
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TABLE 1d. EP4-89 CTD cast summary.

CAST ILATITUDE LONGITUDE DATE TIME W/D W/S DEPTH CAST
# T (kts) (m) (db)
1 2 59.48 140 0.0W 26 NOV 89 1051 105 19 4491 1001
2 2 0.8 140 6.7W 27 NOV 89 708 100 20 4292 301
3 1 59.48 140 6.0W 27 NOV 89 1100 95 19 4296 4237
4 1 30.3S 140 0.3W 27 NOV 89 2054 95 18 4334 1005
5 0 59.2S 140 0.7W 28 NOV 89 53 90 20 4270 1003
6 0 29.0S 140 1.7W 28 NOV 89 456 90 20 4297 1001
7 0 0.0S 139 55.6W 28 NOV 89 1002 95 14 4409 4364
8 0 1.7N 139 59.4W 29 NOV 89 526 90 17 4330 1002
9 0 30.9N 139 58.9W 29 NOV 89 929 90 14 4341 1001

10 0 59.6N 139 59.5W 29 NOV 89 1320 110 12 4313 1003
11 1 29.4N 139 59.4W 29 NOV 89 1727 110 15 4515 1001
12 2 2.6N 140 6.0W 29 NOV 89 2341 120 13 4386 1000
13 2 59.2N 140 0.6W 30 NOV 89 545 140 10 4304 1002
14 4 59.9N 139 59.6W 1 DEC 89 522 170 10 4395 1001
15 7 1.2N 147 27.9W 2 DEC 89 1250 35 19 4982 999
16 6 56.1N 132 23.5W 6 DEC 89 1101 125 11 4487 1001
17 8 58.1N 140 13.5W 8 DEC 89 303 80 14 4878 1001
18 9 59.7N 140 O.6W 8 DEC 89 951 55 25 4962 1004
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EP1—-90—MB CRUISE TRACK
April 21 — May 22, 1990
Honolulu, HI — Panama
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Fig. le. EP1-90-MB cruise track and station locations.
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TABLE le. EP1-90 CTD cast summary.

CAST LATITUDE LONGITUDE DATE TIME W/D W/S DEPTH CAST
# T (kts) (m) (db)
1 6 58.3N 147 13.2W 24 APR 90 1428 55 20 4722 999
2 1 59.95 140 10.2W 28 APR 90 1450 90 10 4289 999
3 1 0.28 140 0.1w 29 APR 90 458 105 13 4097 1000
4 0 4.1N 139 59.5W 29 APR 90 1041 103 12 4331 1001
5 1 0.2N 140 1.0Ww 30 APR 90 1056 117 18 4374 1001
6 2 5.1N 140 0.8w 1 MAY 90 835 128 10 4381 999
7 3 0.2N 139 59.9w 1 MAY 90 1345 83 12 4446 999
8 4 O0.7N 140 0.3wW 1 MAY 90 1944 64 16 4242 999
9 5 2.8N 140 0.7wW 2 MAY 90 432 55 10 4434 1004

10 5 59.4N 140 0.8W 2 MAY 90 2135 45 18 4583 1001
11 7 1.7N 140 10.6W 3 MAY 90 259 50 24 4879 116
12 7 1.7N 140 10.6W 3 MAY 90 328 50 24 4879 101
13 7 1.7N 140 10.6W 3 MAY 90 358 50 24 4879 105
14 7 4.7N 140 12.1W 3 MAY 90 932 68 22 4783 999
15 7 1.3N 139 58.8W 4 MAY 90 806 42 22 5020 99
16 7 59.8N 140 0.4Ww 4 MAY 90 1307 25 18 5064 1000
17 8 56.7N 140 11.2w 5 MAY 90 1009 30 20 5126 1004
18 7 0.2N 132 25.2W 7 MAY 90 1030 110 4 4568 1000
19 0 10.85 124 30.1wW 9 MAY 90 1125 113 20 4259 1002
20 4 53.68 110 5.4W 12 MAY 90 2201 124 18 3502 1001
21 4 0.1S 110 28.5W 13 MAY 90 259 144 21 3786 999
22 2 59.68 110 54.2W 13 MAY 90 838 140 18 3940 1000
23 2 3.385 111 20.1w 13 MAY 90 1438 129 20 4071 1000
24 0 59.85 110 3%.2W 13 MAY 90 2358 124 24 4071 1017
25 0 1.2S 109 56.8W 14 MAY 90 1043 115 12 3833 1000
26 1 0.1N 110 6.0W 15 MAY 90 745 119 22 3779 999
27 1 58.1N 110 11.2w 15 MAY 90 1300 120 20 3818 1005
28 3 0.2N 110 6.4W 15 MAY 90 2309 144 15 3850 1001
29 4 0.2N 110 3.0W 16 MAY 90 411 166 16 3813 999
30 5 0.3N 109 56.7W 16 MAY 90 919 245 6 3816 1006
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EP2—-90—MB CRUISE TRACK
October 12 — November 8, 1990
Seattle, WA — Honolulu, HI
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Fig. If. EP2-90-MB cruise track and station locations.
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TABLE 1f. EP2-90 CTD cast summary.

CAST LATITUDE LONGITUDE DATE TIME W/D W/S DEPTH CAST
# T (kts) (m) (db)

6.5N 135 22.1w 17 OCT 90 2110 0 10 4548 996
56.4N 140 8.2w 20 OCT 90 1411 300 7 5132 1010
59.6N 139 59.2Ww 21 OCT 90 258 240 15 5959 987
0.4N 139 59.0wWw 21 OCT 90 1106 280 10 4975 1010
59.9N 139 59.8W 21 OCT 90 1441 180 8 4989 93
59.8N 139 56.8W 21 OCT 90 1620 150 10 4986 103
58.3N 139 57.5W 21 OCT 80 1725 155 11 - 5005 104
59.9N 140 0.0w 22 OCT 90 1101 170 13 4830 996
1.9N 140 3.3w 23 OCT 90 1120 1490 12 4269 1010
59.7N 139 59.7wWw 23 OCT 90 1924 120 19 4355 1010
0.O0N 140 O0.6W 24 OCT 90 200 140 16 4307 997
2.3N 140 4.3Ww 24 OCT 90 935 110 16 4391 1010
30.3N 139 59.1Ww 24 OCT 90 2316 110 20 4446 1016
59.7N 140 5.4W 25 OCT 90 417 95 18 4652 1005
29.7N 140 0.1wWw 25 OCT 90 914 105 15 4343 1011
.38 139 59.7W 26 OCT 90 529 100 16 4329 4342
30.08 139 59.7Ww 26 OCT 90 1129 110 17 4293 1012
59.85 140 2.8W 27 OCT 90 1716 120 15 4246 1011
2.5 140 4.7w 28 OCT 90 740 100 14 4319 4363
30.48 140 O0.6w 28 OCT 90 1331 95 14 4340 1022

e e el
COO-TAUBWNFHOW®-IONUTD WN -

NN NN NN A WHEHENOOOOOOORNWWULAANO D00 W
o

21 58.25 140 0.3w 29 oCT 90 228 110 18 4212 512
22 0.35 139 59.9W 29 OCT 90 853 110 18 4502 1010
23 0.35 139 59.6W 29 OCT 90 1516 100 18 4468 1010
24 1.0S 139 58.4wWw 30 OCT 90 154 90 22 4299 4336
25 3.0N 132 26.0W 2 NOV 90 629 220 6 4727 4605
26 0.0N 130 0.1w 2 NOV 90 2045 210 13 4626 1013
27 0.3 137 30.0wW 3 NOV 90 835 170 5 4709 1006
28 59.9N 140 0.2w 3 NOV 90 2030 40 4 4981 1011
29 59.5N 142 31.0W 4 NOV 90 746 110 10 5805 1008
30 0.3N 144 59.7w 4 NOV 90 1846 150 8 5137 1012
31 2.9N 147 28.9W 5 NOV 90 953 150 8 4981 1180
32 3.4N 147 26.2W 5 NOV 90 2310 160 11 4959 4962
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EP3-90—-MB CRUISE TRACK
November 14 — December 14, 1990
Honolulu, HI — Seattle, WA
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Fig. 1g. EP3-90-MB cruise track and station locations.
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CAST LATITUDE
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TABLE 1g. EP3-90 CTD cast summmary.

LONGITUDE
139 58.0W
124 29.0W
120 0.2w
115 0.1w
110 1.3w
110 0.1w
109 58.8W
109 59.9%W
109 59.0wW
110 0.0w
110 0.3w
110 3.6W
109 59.9W
110 0.4w
110 0O.6w
110 9.4w
110 9.0w
110 0.0w
109 59.5%W
110 1.0w
109 59.5W
109 59.8W
110 O0.6W
110 0.3w
110 O0.5W
109 40.4w
110 24.1w
111 6.8W
110 49.3wW
112 30.8w
113 9.2w

aaocomnnbbdbWWWWRNNOFRE

DATE

NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
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TIME

1317
1057
903
755
1252
1104
315
1412
228
843
1418
107
613
1013
706
1253
515
1103
1613
19
738
1324
1921
144
710
338
1023
1713
2350
604
1234

W/D
T

150
105
120

90
140
110
120
125
130
125
130
120
125
120
165
140
160
175
170
180
190
195
190
190
235
220
160
180
100

10

W/S DEPTH

(kts)

14
13
18
13
14
14
15
17
12
18
17
le
17
14
le
i1
12
15
18
17
20
18
14
18
29
10

5

4
15
18
16

{(m)

5019
4445
4185
4047
3958
3828
3480
3744
3942
3852
3665
3765
3742
3819
3764
3838
3801
3884
3882
3898
3709
3748
3617
4085
3360
3653
3913
3814
4035
3859
3912

CAST
(db)

520
4185
1006

541
1010
1010
3256
1012
3732
1008
1009
3615
1049
1010
1029
3643

520
1012
1027
3634
1028
1010
1046
1009
1028
1009
1011
1029
1009
1031
1009



TABLE 2. Weather condition code used to describe each set of CTD measurements.

Code Weather Condition
0 Clear (no cloud)
1 Partly cloudy
2 Continuous layer(s) of cloud(s)
3 Sandstorm, dust storm, or blowing snow
4 Fog, thick dust or haze
5 Drizzle
6 Rain
7 Snow, or rain and snow mixed
8 Shower(s)
9 Thunderstorms

TABLE 3. Sea state code used to describe each set of CTD measurements,

Code Height (meters) Description
0 0 Calm-glassy
1 0-0.1 Calm-rippled
2 0.1-0.5 Smooth-wavelet
3 0.5-1.25 Slight
4 1.25-2.5 Moderate
5 2.54 Rough
6 4-6 Very rough
7 6-9 High
8 9-14 Very high
9 >14 Phenomenal
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TABLE 4. Visibility code used to describe each set of CTD measurements.

Code

Visibility

ol SR Be NIV I RV S

<50 meters
50-200 meters
200500 meters
500~1,000 meters
1-2 km

2-4 km

4-10 km

10-20 km

20-50 km

50 km or more

TABLE 5. Cloud type.

Code

Cloud Types

Ko oo bW —O

Cirrus
Cirrocumulus
Cirrostratus
Altocumulus
Altostratus
Nimbostratus
Stratocumulus
Stratus
Cumulus
Cumulonimbus
Clouds not visible
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TABLE 6. Cloud amount,

Code Cloud Amount
0 0
1 1/10 or less but not zero
2 2/10-3/10
3 4/10
4 5/10
5 6/10
6 7/10-8/10
7 9/10
8 10/10
9 Sky obscured or not determined
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POTENTIAL TEMPERATURE (°C)
JUNE 15 — 24, 1989
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Fig. 2. TG2-89-MB spring potential temperature (C) section along the equator. Contour interval is 1°C.
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POTENTIAL TEMPERATURE (°C)
APRIL 29 — MAY 14, 1990
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Fig. 3. EP1-90-MB spring potential temperature (C) section along the equator. Contour interval is 1°C.
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SALINITY (PSU)
JUNE 15 — 24, 1989
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Fig. 4. TG2-89-MB spring salinity (psu) section along the equator. Contour interval is 0.1 psu.
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SALINITY (PSU)
APRIL 29 — MAY 14, 1990
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Fig. 5. EP1-90-MB spring salinity (psu) section along the equator. Contour interval is 0.1 psu.
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SIGMA-THETA
JUNE 15 — 24, 1989
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Fig. 6. TG2-89-MB spring potential density (kg/m”) section along the equator. Contour interval is 0.5 less than 26.0
and 0.2 greater than 26.0.
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SIGMA-THETA
APRIL 29 — MAY 14, 1990
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Fig. 7. EP1-90-MB spring potential density (kg/m®) section along the equator. Contour interval is 0.5 less than 26.0
and 0.2 greater than 26.0.
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OXYGEN (ML/L)
JUNE 15 — 24, 1989
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Fig. 8. TG2-89-MB spring oxygen (ml/l) section along the equator. Contour interval is 0.2 mi/l.
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CAST TG1—-89-MB —-001 DATE 13 MAY 89" TIME 1326 GMT

LAT 07 03.9N LONG 147 36.0W
|

10 —

POTENTIAL TEMP (C)
o
|
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! I | I
2 3 4 5

OXYGEN (ML/L)

m_
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POTENTIAL TEMP (C)

CAST TG1-89~MB —-002 DATE 13 MAY 89 TIME 2002 GMT
LAT 07 O1.2N LONG 147 34.4W
30 /,/I I
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24
20 — ,, o
’ /
15 — -
10 — , ) -
0
5 — 7 —
0 I |
33 34 35 36
SALINITY (PSU)
r 1 T | l !
0 2 3 4 5 6

OXYGEN (ML/L)
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POTENTIAL TEMP (C)

CAST TG1-89—-MB -003 DATE 13 MAY 83 TIME 1059
LAT 07 04.8N LONG 147 30.5W

GMT

N
o
]

w»
l

o
|

Y T |
33 34 35
SALINITY (PSU)

| f | I ] !
0 1 2 3 4 5

OXYGEN (ML/L)
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CAST TG1—-89—-MB —-004 DATE 14 MAY 89 TIME 0111

LAT 06 59.7N LONG 147 31.0W
] l

GMT

22

X
o
I

POTENTIAL TEMP (C)
o o
| i
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5 7 -
5 )
0 z I
33 34 35 36
SALINITY (PSU)
r I E T I I !
0 1 2 3 4 5 6

OXYGEN (ML/L)
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POTENTIAL TEMP (C)

CAST TG1-89-MB —-005 DATE 15 MAY 89

30

TIME 0029

LAT 06 59.6N LONG 142 30.9W
|

GMT

1
34

SALINITY (PSU)

|
2

I I
3 4

OXYGEN (ML/L)
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POTENTIAL TEMP (C)

CAST TG1-89-MB —006 DATE 17 MAY 83 TIME 1228 GMT
LAT 07 04.5N LONG 140 02.2W

30

SALINITY (PSU)

i | I I
3 4 S 6

OXYGEN (ML/L)

60
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POTENTIAL TEMP (C)
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POTENTIAL TEMP (C)
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POTENTIAL TEMP (C)

CAST TG1—-89—-MB —-009 DATE 19 MAY 89 TIME 0132 GMT
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POTENTIAL TEMP (C)

CAST TG1—-89-MB ~010 DATE 21 MAY 89 TIME GMT
LAT 08 59.9N LONG 140 15.6W
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POTENTIAL TEMP (C)
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DATE 21 MAY 89

TIME 0909
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POTENTIAL TEMP (C)

CAST TG1-89-MB —-013 DATE 22 MAY 89 TIME 1149 GMT
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CAST TG1-89—-MB —-014 DATE 22 MAY 89
LAT 07 59.8N LONG 139 59.6W
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POTENTIAL TEMP (C)

CAST TG1—-89-MB —015 DATE 22 MAY 89 TIME 2336 GMT
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LAT 05 59.6N LONG 140 00.1W

N
o
|

o
|

POTENTIAL TEMP (C)
>
|

0 I I
33 34 35 36
SALINITY (PSU)
| I I | I I
0 1 2 3 4 5 6
OXYGEN (ML/L)

ot

78



<96°L
£9¢°1
ert
g6ct
IS¢t
£0L°1
£62°1
10T°4
ariti
680°1
6Z0°1
L9670
¥06°0
6¢9°0
£LL°0
2040
889°0
290
LS9°0
L¥9°0
£29°0
$09°0
§86°0
£95°0
L8670
1058°0
0LYQ
Zro
£L8°0
£78°0
T
6170
<910
Lo
GS0°0
000°0

(n-Naq)
a-vim3d

N L69FY HIA3Q €7 LOM 942 AM0  AINNOMY  GNOTD
ALNMBISIA. DI €1 GdS 1 0G0 0 ONIM  Z1 d313IM0YYS
AUVIS VIS WIHIVIM MIT00 OFL ONOT N9'6S SO UV
IMO GIGO ML 68 AVW ZT AV 910 SN-68-19L ISYD

6L et
068°LT €571
gL orl
BLTLE 9L}
LT 60
8Ll #9°0
FANNE AN A
£80°LZ L0
8oL 690
1L869C 690
Zig9z 10l
£L8'9T ot}
VLA
YeL9z o't
ogL9 el
12992 1571
18S9 vl
1744 TN S ) )
0Ly9T 8¢}
009z 9¥'l
L9 651
VAN AN N
L6sT Sl
(4 4T A
grsT IGT
SIL¥T  IZC
96T  89°¢
£ORTT LIy
SLRTC Y
96L7C 0S¥
IELTC  29'F
ZIgTT SsiLy
Sz LY
LKL TA
eerTIT Y
877 WY
a/m)
HI-OIS  AXO

8SS¥E SOV
8SSIE  Siv'y
65T Z0BY
BYSYe  72CS
SYSYE  SHL'S
YSSHE  OFL'9
969 15§59
9SS  SI0L
98S¥C  00¥L
LI9¥S L896°L
(Z99YE  SS8
SE9YE  ¥HLQ
0S9'YC  6L0'6
899°'¥C  6SH'8
659'¥C  LSL'6
099'YC  6.$°0L
S99¥C  9/S°0L
¥S9¥C 66801
SHO¥e 2oLl
g29'YC  69FL1L
SIO¥C #0721
SL9'¥C 1971
969¥C  SLEEI
0S9'vC  £2€°61
SL9¥E ISl
0Z9'¥¢  990'61
IS8 LZLST
Z89YC  LZTIT
BLEYE  OFVFP'9T
LIPS 64592
699'¥C  S§9'92
YoR¥YS 9812
LI  $0SLZ
88L¥  ZOLLZ
SHYS  eWLLT
SYLYE  BYLLT
(nsd) )
WS drdl 10d

001

(sa)
S3ud

(7/7N) N39AXO

9 ¢ ¥ € T 1 o0
” _ _ | _ _ |
VIIH1I-VYA9IS
8z 9z vz XA 0z
_ _ _ 00z!
91 ISVYD
%0 S 0 0
- — 0001
— — 008
— v |- 009
- — 00F
- — 002
0

og 174

ol 0

(2) dW3L VILN3LOd

| |
9¢ 13y

| !
14 €L

(NSd) ALINIIVS

(8ad) 33nSS3Nd

79



POTENTIAL TEMP (C)

CAST TG1-89-MB —017 DATE 23 MAY 89

TIME 1140 GMT

LAT 04 59.5N LONG 139 59.6W

SALINITY (PSU)

36

I I
3 4

OXYGEN (ML/L)

80



L08°C  86L°L2
LI ¥8L LT
(88T Li'(T
9T SYLLZ
SEYT  YILULT
81T 19T
§06°'L  695'LZ
1861 a5 LT
9L 05CLZ
68C°L  0LZLZ
YL LSTLZ
962’1  20TLZ
¥zl 991°LZ
LB1°L SLLLZ
il 650°L2
6901 S00'LZ
10 266°92
1L6'0 96892
8060 9¥8°9Z
a0 86192
8LLO SYL'OT
8040 8£9'9Z
¥69°0 ¥65'9Z
6L9'0 095°92
Y990  ¥6¥'92
890 6i¥y9Z
1£9°0  ¥IC9T
£19°0 661°92
£65°0 0092
LSO 6.5°62
S0 €692
8050 £25%2
LYo 0652
SZY0 98T
Y0 89LTT
0 869°7Z
0420 -159°ZT
Lzo ez
£9L'0 62r'TT
8010 S5C°TT
Y500 Z6€°TZ
0000 (85°ZZ
(n—Naq)

Qv (NNNFMMM

R335333338-3353k
oo

@0
So
-0

%38
-

T e e s

8339793351

-
Bl

N B

AGRIBBIIT
TE TS

(4% 4

a/m)

Q-vI3a HI-OIS  AXO

N GCCY HIdI0 O°GZ 1M 847 A0 INOOWY GNOD

(7/IN) N3I9DAXO

SE9YE  ZCOL oYYy
£69'¥C 907t 000¥ 9 s ¥ £ ¢ g 0
989 IS 00S¢ l [ | l ] ] |
Gove it ooot V1IHL-VAOIS

o SIL) z -
659'YC  ZMIT 0007 v
£09'yC 86T 0061 82 9Z 144 FAA 0z
8SSYC 96y 000}
ISSYS  ZISY 006 L “ | 00Z1
1140 4 26¢°8 008 N_. .PW(O
i A o

- . 00,
YSS¥E  OLZ9  0S9 9p S 0O ©
£96'YS G99 009 ] L 0001
8LSYE S6LL 0SS
YeSYS £99°L 00
ZI9¥C  0Z1'8 05y
059¥C  0/S8  0OF
SYOYS L1968  0SE
859°¥C GZC6  00F — — 008
699'YC OIL'6 02
099y 98Z0L 00T
899'YC  £/S0L  O6L
6(9'%¢ <€Ig0L 08l
BCI¥E  £O0°ML Ol - . 009
Y299 cSCLL 091
8COYC  696°LL  0Gl
829 621 orl
£29vc  ¥Y¥CL  OfL
9S5'¥e  €TTSL Ol | _ oo¥
9TL¥S  8LO6L  OLL
88L¥C  Z08°0Z  00L
YLYS  I9SZZ 06
ZXEYS  £05'9Z 08
LBYS 19592 OL
SLEYC 99L9Z 09 — — 00¢
899 8C6°9Z 05
IGYE 9L OF
LEYe Soviz  Of
YOR'YS Z6SUT  OF
YoUyYe €954 0L 0
LEYe 16642 O

0¢ 0z 0l 0

(nsd) () (8q)
WS dral Iod S3ud

(2) dAN3L VILN3LOd

ALNIGISIA DI #1 OdS L 990 ¥I0 ONIA  Z1 MILINONYE g¢
ALVIS YIS MIHIVIM M9ES BTL ONOY NG'6S #0 ivt
MO OFil 3L 68 AYM €2 2IVA  £10- SN-68—191 LSVD

i ! |
S¢ 14 £

(NSd) ALINNVYS

(ga) 33nss3yd

81



CAST TG1—-89—-MB —-018 DATE 23 MAY 89 TIME 0111 GMT
LAT 05 00.6N LONG 139 58.2W

N
o
l

POTENTIAL TEMP (C)
o o
| |

33 34 35 36
SALINITY (PSU)

I I ! | | I
0 1 2 3 4 5 6

OXYGEN (ML/L)

—

82



*SL USLT el
SIS UCLT 8y
06F'L  LZCLT SEUL
O’ 69T 851
LSSl 9ETLT. I¥)
OIE'L  LBL°LZ OF
192°L  SS1°L2 80°L
oIZ’L  8OLLZT 160
LS’ 8¥Y0'LZ 880
oL 9004 £8°0
SYO'L 64692 L6
Z86'0 96892 IT'1
0Z6'0 +¥8'9Z ¢
9G8°0 9089 0¥
08L'0 ISL9T i)
0ZL0 +19'9C  L¥')
S0L'0 €SS9 674
069'0 0L¥9Z <L
¥(9°0 G99  6¥'L
969'0 162'9Z 6L
890 #1927  6S'L
819°0C 6.6'ST 09l
9650 S69'SZ S8l
SIS0 68§ 8IT
L¥YS'0 987ST ST
9150 ¥9S¥Z OIS
BL¥0 LIZST 89¢C
8Z¥'0 6287 8L'¥
LIS0 LT \TH
9ZC0 ¥89°7T ISY
$LTO0 BCSTT ey
6120 16CZTZ OFY
S91'0 £UCTT Iy
OLI'0 9.CTT 9y
SS00 YOCTT  Lv¥
0000 /62T L¥'¥
(n-NrQ) o/
0~vIT30 HI-OIS  AXO
N $LE¥ HIdI

GG 1M L87 A0 INNOMY GNOTD

ATNGISIA - I 0L QdS 1 940 dIG ONIM 01 ¥31INONVE
AIVIS VIS H3HLIYIM MZ'8S 61 ONO1 NS00 S0 N
C MO 1110 3N 68 AYN £2 1ivad  8L0—- SN-68—191 ISYD

oSy GISH Zoot
roo¥e €IS 0001
0SSYe  8Z6Y 0086
1R 4% 4 R 4] 008
LYY 699G 0sL
LYSHYE  CHE'S 00L
LRG99 0s9
19G°¥C  S¥L9 009
185°yC 68TL 0s%
L6S ¥ 1¥9°L 00S
CIgye  Shlg o5y
829°¥¢ €558 00F
woYe  yi8'8 0ss
IS9'¥e  L¥T6 00¢
899'vC  199°6 05T
6S9'vC 61901 00T
999  S6L°01 061
€9’y 001711 081
229vC  L£9°L1 (VA
£TIPC  1£0°T1 091
LY ¥08T1 051
009¥e  ZISEIL o¥i
0BGy 98LvI gl
6rSre  LOTGH 174
SLGPC  6SP9L /1
rSU¥Ye 00T 001
ey TC0'ST 06
gzeYeC I18Y'9T o8
£LEPC  199'97 0L
698'%C €08'92 09
ieeye T 05
008¥e 9S5°LZ oy
108'yC 8642 oL
LOR'ye  209°L2 1174
0B'¥e L8947 0
oLy gegLl 0

{nsd) ) )]
WS dmdl 10d Sd

(/1K) N3I9AXO

9 S ¥ ¢ Z 0
| | | | | |
V13IHL-VAOIS
8Z 92 A fAA Y4
_ | . 00Z1
g1 ISVYD
=) S 0
— 0001
— 008
— 009
— Q0¥
— 002
0
0
(2) dW3L TVILN3LOd
! ] | ]
9¢ qe 1 4% ¢e

(NSd) ALINITVS

(8a) 3¥NSS3Ad

83



POTENTIAL TEMP (C)

CAST TG1-89-MB -019

DATE 23 MAY 89

TIME 0856 GMT

LAT 03 59.9N LONG 139 59.8W

20 -
15 — -
10 — -
1
5 — 20 * ) -
0 I l
33 34 35 36
SALINITY (PSU)
| | T 1 I | ]
0 1 2 3 4 5 6

OXYGEN (ML/L)

84




(/7IN) NIDAXO

9 S 14 Yy 4 i 0
| | ] ] | }
V13HI-VA9IS
Y09l ZSCLT (9} BYSHC  TOL'Y £oot 8z 9Z ¥z YA A 0z
109 L ISELZ S9'L 6YSYC  LOL'Y 0001
915"l 66ZLZ 09l  SYSHE  OFI'S 006 | _ _ 00Z1
¥l ¥ZTLZ 85 S SISS 008 61 L1SV)
6LC°L LITLT 95l MSHC  ¥98'C 0sL
ISEL W oL ZSSHE 9129 00L 0
08Z'L YL ¥l 85SYC S99 059 0 S 0O ©
6ZTL 901LZ THL 0LSYE €189 009 | . L 0001
SLI'L  0Z0°LZ 960 85 L9SL 0sS v
LilL 1669 BO'L S99 9Zie 00§ !
950°1 ¥98'9Z 2Z¢'L 6£9'YC  SZ88 ocy :
166°0 808'9Z 9C'L 099%C €L oor :
Y260 9£L9Z  9€'L Z89vC LS9 osg }
2680 992 €51 LZLYS  909°0F 008 1 : — 008
9LL°0 0£S9Z 951 99.vS  &¥LL 052 K
1890 8Y¥9Z 6Z1 ecE¥e 1801 002 '
189°0 8I¥y9Z ST'I 798¢  S6ZTZL 061
¥99'0 16892 T} 8GEYC  GT¥ZL 08l
90 2USIT LT 698'YC 00921 0Ll — — 009
0£9°0 ZIC9ZT  SEL 088YC  SHEZL 091
2190 89292 191 SLE¥E  STICL  OSi
¥65°0 #1292  69°1 SS8¥C  OSCCL  OFl
S50 09092 91T 80LYC  ¥ESCL  OS1
Y650 SCLST 62T 199'%C  188'¥L  OZ1 . _ oov
050 L8€ST erT SroYe  L8C°9L Ol
0050 1S9YZ 98 WLYE  08L6L 001
YO¥0 9S8  OFS ¥O'¥C (96T 06
0Z¥'0 Z¥TET LS 98¢ Z0'ST 08
ZL£°0 1S8TT  68¢ 6.8 8l6SZ 0L
1280 ¥2LTT  SO¥ ¥(8'¥S 0699 09 — — 002
0LZ0 OY9TZ LL'¥ Zveye ISR 0¢
(10 SISTT  OT¥ 6cuYS  99TLZ  OF
£OL'0 8TZ ST C6L¥S  29€°LT  of
80L'0 SO¥ZZ 6Ly SOLYS  IS¥LZ o2
¥S00 86€TT 6L'¥ YIL¥E  BYYLZ Ol 0
0000 ZOVZIZ ST¥Y  YOL¥E BEYIZ 0 I I
(N-r10) M s ) (ea) 0f 0z 01 0
Q-VIT3G HL-9S  AXO WS draliod S3ud (0) dW3L VIIN3LOd
M EZCY HIdIQ O'SZT I3M L'8Z AN INNOWY QN0 ! _ ! _
AUMAISIA D Z1 0dS 1 050 3IQ GNIM  Z1 MI1INONYE 9¢ 123 147 %Y

VIS VIS H3HIVIM MB'8S 601 ONOT N6'6S £0 I
MO 9G80 ML 68 AWN £7 3UVQ 810~ 8M—68—19L ISVD

(NSd) ALINNVS

(8Q@) 3¥NSS3IYd

85



CAST TG1—-89—MB —-020 DATE 24 MAY 89 TIME 1441

LAT 02 58.4N LONG 140 01.2wW

GMT

30
//ZX/ 22

)
Q
]

POTENTIAL TEMP (C)
o o
| |

SALINITY (PSU)

! I i I |
0 1 2 3 4

OXYGEN (ML/L)

86



(/W) N39AXO

9 G 1 4 Y Z I 0
l ] i ] | |
V13IHL-VA9IS
$o'L  WELT  6LL 0SS'Ye  8CS'Y S001 82 92 ¥z YA A 0z
0£9'L  69€°LZ 8Ll 0SSYE  ¥SSY 0001
LSL CICLT  6FL  WSKE 9006 008 ! | _ 00Z1
YL 9Tl 8§) rere 695G 008 0Z LSY)
LWFL SIZTE 05l WS Ye SO 0S¢
95 vLVLT el 0S5YC €819 00L 0
ZITL SEILT ¥l SE¥C 80§59 059 £0) S 0 8]
09T U0LZ 8T} §SYS  SUOL 009 . L 0001
¥0Z'L 200°LT L60 L6S¥C  Z0L°L 0ss !
*i'L 6089 L0} 629'vYC <88 008 ;
080'L 0992 Z¢| IS9¥C  $60°'6 osr y
L0 8€L'9T  £T'L 689y 2598 00¥ :
£¥8'0 2999 9Z'L YoL¥S  BLYOL  0SC Y
699°0 (9S9Z (T} 99L¥C  ¥EOLL 005 - v - 008
I8L0 0y9T 21 £Z8vC 60611 062 H
L0L0 0989 1T} YLOYS  BLOTL 00T ,
089°0 #Z£9Z I€1 988'¥e  ¥OBZL 061 '
ZL90 66Z9T oK' g9ee'Ye  6C0°CL 081 .
SS90 6LT9C 651 S68'¥C  291CL  OLL — . — 009
(S9°0 WSZ9T Sl 969'¥C  ZLZCL 091 N
6190 9€Z'9C 05l S69¥E  LLCCL 0SL ¢
009°0 8rl'9T 991 LUBYS  ¥LSL  OFl -
1860 €209 $6°L eYeYe  STTYL oS R
650 6LLST 6T £9L¥E  &¥0SL  OZ1 ] ) — oo
£C5'0 9¥0'ST  #LT £89'¥C  9¢6°LL  OLL !
0080 €T LIE L799C 6112 001 '
19¥'0 ¥SL€T  25¢€ L06'yC 99C€CZ 08 \
gi¥0 SOPSZT  £89¢ 9GE'¥C  SHYYZ 08 J
2SO SITET i8¢ 606'¥C 10ZSZT OL y
€280 6LLTT 66¢ SYEYE  9M9z 09 = s — 002
1LZ0 0282 iy 2909C  §90°LZ  0S
LIT0 LT 9y ISLYS  nSLZ OF
cOL'0 ZL¥TT  SIY 9CLYE WS oS
601'0 ZWITT LIF KLYE €Lz 02
500 CILPZT  €TH 8L ONELZ oL 0
0000 (BCZZ OTY  S69¥ LITLZ O | !
(W-NAG) A (sd) @) (80) 0% 0z 0l 0
0-VIT0 HL-9S AXO WS 4Nl 10d S3Nd on dWN31l IVILINILOd
M ZPZy HLIQ 0°SZ 13M L7[Z A¥Q  INNOWY  ANOTO ! ! _ |
AUTIGISIA I Ol GdS 1 OL0 ¥i0 ONM 01 MILINOYYS 9% 1% ve %Y
VIS VIS HIHIYIM MZ'L0 Ol ONOT NP'8S 20 IV1

INS 1oPL 3L 68 AVM 92 3UVQ 020~ GN-88-191 ISVO

(NSd) ALINNVS

(8Q@) 3¥NnSS3yd

87



CAST TG1-89-MB -021

|

DATE 24 MAY 89
LAT 02 00.8N LONG 140 00.3W

TIME 0641

GMT

)
o
|

POTENTIAL TEMP (C)
o T
| |

30

23

24

SALINITY (PSU)

OXYGEN (ML/L)

88

]
3



22
]

3358253834

6¥L°0

195°0
8160
(44 40
1°74 4]
€L8°0
0zZe o
L9770
Y120
091°0
L0170
£50'0
000°0

(n—NAG)
a-v173a

N ¥9ZF HId3Q OFZ I3M €LZ AO  INNOWY  GNOTD
ANAISA DI S1 GdS L LZ1 YIQ NI 01 ¥313n0Nvd
ALViS VIS d3HIYAM ME00 OFL ONOT N8°00 20 IV
N9 1¥90 3L 68 AV #Z 1iVQ

96L°LT L6'E
6L 08¢
8LLLT 9S¢C
oL e
6ZL°LT ¢6T
899°L7 £5T
96G°LT SIT
§9L°LT €0
£0L°LZ SOT
SETLT 98l
60TLT 18}
sLeT U
ST 1Lt
180’2 (S}
Y207 8El
0969 I¥'l
90897 9¢t
LT L
T89'9T 8¥'L
€199 8Ll
§6¥'9T LIl
ey T
1434 1 N
¥6£°9Z 60°L
€989 ¢€1T
¥629C 87T
1zzoz 8l
8L6'ST  Ll9°|
L9§°ST S¥T
860GZ II'E
196°'€T 96°¢
¥6C€T  UY
SILeT  G6'¥
€8T SC'S
T9S°CT  ¥S'S
€LGTT 8S'S
€967 8S'S
8LSTC 896G
YISTC  OL'S
Y6y’ OL'S
g6y 296
w6ree  19'S
a/m)
HL-9IS  AXO

¥69°¥¢
£69°¥C
L89°¥C
TL9'YE
¥99°¥¢
6£9°vC
865 1<
1SSvC
wsre
8rs'ye
133 R Y
855 ¥<
S9S'Ye
18S°¥<

STIYL
YL9°¥E
STLYC
6¥L¥C
6SLvE

LR
3533333

2853

3823358

SErEIIErELL S

F 3

™s

o'l 9Try
Lt 000¥
812’1 00S€
05°1 000§
8591 0052
6L1T 000Z
080°€ 0051
C65°¥ 0001
L60'S 008
889°S 008
916G 0S¢
1929 00
60,9 059
$S0°L 009
18S°L 0SS
og1'8 00S
866 0S¥
8500l  00%
oSYoL 0SS
z98'0L 00§
SSLLL 0ST
cozZL 002
£2€7L 061
9SrzL 081
9zTrzi  OLL
$99°ZL 091
¢8l'ct 061
oLSYL  OFl
Zvo9L  of1
e¥LLt 0L
88T Oil
WS¥YZ 00l
¥8¥T 06
9z 08
§s0LZ oL
790 09
££04Z 0§
80142 O
e of
¥z o2
sTLET ol
*TLZ O

(o) (8a)
dral 10d Sid

1Z0— GN—-68-191 ISV

(/1N) NI9AXO
9 S 1 4 < Z { 0

L0
V13IH1-VN9IS
8z 9z ¥z 2z 0z
| _ _ 00Z1
lZ 1SVYD
- — 0001
- 008
- L 009
- L ooy
— L 00z
0

0]y 0¢ ot 0
(D) dA3L TVILN3LOd

| _ _ |
9¢ S¢ 14 Y

(NSd) ALINNVS

(8a) 3¥nss3Idd

89



CAST TG1—-89—MB —-022 DATE 24 MAY 89 TIME 0906 GMT
LAT 02 00.4N LONG 140 00.6W

* /1/[ I
22
25 — 23 A P

» ol

N
o

|

g

POTENTIAL TEMP (C)
=y e
| |
]

0 T I
33 34 35 6
SALINITY (PSU)
I I I I I
0 1 2 3 4 5 6
OXYGEN (ML/L)

el

90



580
£49°0
9LLO
969°0
6490
£99°0
990
6290
119°0
£8¢°0
¥L5°0
1$6°0
9750
96¥°0
8S¥°0
€190
L9570
g1L°0
992'0
£1Z°0
0910
901L°0
£50°0
0000

(n—NrQ)
a~v1T3d

N CL8S HIdIO OvZ IOM 9747 A¥G  INNOWY  GNOD
AUTHAISIA X 81 QdS 1 921 dIG ONIM 11 d31310MYE
dlyiS VIS  d3HIYIM M9°00 OFL SNOT N¥00 Z0 IV
InD 9060 ML 68 AVW ¥T 1vQ 270~ an-68-191 ISYD

x99 vl
0£9'9Z ¥l
9259 €T
g A
81492 £t
$OY9z 60l
Lg9T 061
89T 9TT
879z 9T
$L1'9Z  89°L
Se09Z  28°)
S09°¢Z 1 2t A4
Z9€ST 692
9TIYL L€
$SLET  S¥F
0C€T  99°F
912¢€Z T8y
8997 62§
ST 90§
99T  6C°C
9T oS
YiszT ofs
ST S
SISTT  £5°¢
/m)
HI-9IS  AXO

{nsd)
s

LSL0) 10g
VWLLOL 00¢
18511 082
LT 4,974
90c°Zl [v..13
[0 AN o8l
3 41} (1744
MsTL 091
6866°Z1 oSt
1Z9Ct  Ovl
NTrL o5t
£68'S1 (1743
20491 [+10Y
yi961 001
1ZTeT 08
[ ¥i- 24 08
981ST 0L
9LL9T 03
890°L2 oS
0Lz oF
1Lz g
881z O
@814 [+]}
081°LT 0
1)) (aq)
dnil 104 S3dd

(0/7N) N3I9AXO

9 S 14 £ z 3 0
l [ | | _ _ |

VL1IHI-VAOIS

87 9z t 44 rA4 0z

| | _ 00z |

¢¢ 1SVO
_ _ 0001
. 008
_ 009
1 °% s 0 0 — 0oY
- _ 00z
0

0¢ 0z ol 0
(2) dW3L IVIIN3LOd
] | 1 ]
9¢ 151y 147 ¢S
(NSd) ALINITYS

(8Q) 3¥nss3yd

91



CAST TG1-89—-MB —-023 DATE 25 MAY 89 TIME 2233
LAT 02 00.4N LONG 140 01.2W

GMT

)
o
|

POTENTIAL TEMP (C)
o o
| ]

30 |

2 -

5 — \ ( -
¢
0 T I
33 34 35 36
SALINITY (PSU)
| I 1 I I T ]
0 1 2 3 4 5 6

OXYGEN (ML/L)

92



969°L  LLEULT  86°)
£S9'L  0L8LT 861
895'L Z0£LZ  86°L
8Lyl £XTLZ 9L
ISPl 80Z'LZ  LL')
/L 2UVLZ L)
LSS SL
08Z'L S$BOLZ 961
9T 20T ¥
691'L 9L6'9C BC)
601'L 2889 9L
0L 9SL9C  OF')
7L60 ¥69'9C 'L
0080 L09'9C LS}
7280 €8Y9T 81l
L0 OLY9T 6Ll
YZL0 99€°9C  06')
OL0 $¥'9Z  S1T
069°0 6¥Z'9Z 90T
1490 SYL'9T 191
7690 £96'SZ iE'L
0£9°0 9LLST  ¥TT
9090 LISSZ 06T
0850 ISTST 067
850 695  Ores
ZIS0  [66CT IS
69y°0 18CCT  ICH
Y0 BLOET 69
US0 SBSTT  LEY
8IS0 9¥STT  00S
99T0 O¥STT £6%
$IT0 GS§TT  SO'S
0910 ZE$TT IS
010 ¥26T  L0'S
€500 €0§ZZ 8IS
0000 20672 #ZS
(n—NAQ) a/m)

0-Yi130 HL-9S  AXO

W GLCY Hid3d O I3M L°(Z A4C  INOONY GNOTD
ALTHEISA 10 ¥1 OdS 1 001 ¥ OGN Ot M3A13M0NvE
ALVIS VIS A3HIVIM MZTLO OFL ONOT N¥'00 20 INT
IO €027 3Nl 88 AW ST 3UYQ  £Z0— GM-68-191 1SYD

eLive
CLLYE
Srave
ZLeye
198
LAY R4
eyt
STE¥E
£TEYE
£2ere
a8 4%
ey
e

(nsd)

FA 2"2 4 ¥001
196y 0004
880'S 006
£0L'S 008
116'S 0S¢
YA 00L
159 0$9
LoL 009
10§, 0SS
yL6°L 005
L09'8 oSy
Ci8's 00y
0zZeoL  0sE
£68°0L 008
eIl 0sT
ETL 00T
Zer'ZL 061
écyzi o8l
0zZ6'TL oLl
¥eEL 091
uKryL 051
IZ8°6L OFl
06191 0S|
STLL (474}
94002 oLl
WUeTT 001
S 06
1SS 08
£689Z OL
&1 09
sz oS
LT OF
oL Le og
612 OF
T L2 (4]}
9T o
166)) (sq)

ws dMdl 10d S3¥d

(/W) N39AXO

9 S 14 £ 4 l 0
l | | | | | |

V1IHL-YAOIS
8z 9z 74 rA4 0z

_ _ L 00Z!

€Z 1SVD ,
— - 0001\
— - 008
- — 009
— — Q0¥
—_ — 002
0
0¢ 474 01 0
(0) dW3L TVILN3LOd
| | i |

9¢ 171 1 4 1Y

(NSd) ALINIVS

(8a) 3¥NSSIUd

93



CAST TG1-89-MB —024 DATE 25 MAY 89 TIME 0242

LAT 01 30.3N LONG 140 00.0W
| I

GMT

30 /J-\/

25 —

N
o
I

POTENTIAL TEMP (C)
o r
| |

5 — |
0 S
0 i l
33 34 35 36
SALINITY (PSU)
1 I I 1 I |
0 2 3 4 5 6

OXYGEN (ML/L)

94



899°0

B28528

W) e -

]
Sl LA
T X-1-2-2-]

:

{n—NAQ)
a-v1130

NErer HIG LT IOM $LZ A0 INNOMY N0

AUMEISIA 1M 61 GdS L 611 M0 GNIM 60 YALINOYYD
MIHIYIM MO'00 OFL ONOT NCOL 10 VY
INO Z¥Z0 3MLL 68 AN ST UVG #20- 8N-68-10L ISVD

aLvis v3Is

PLLTLT
£L0LT
80L° LT
SETLE
0T°LT
19174
e
8LO0°LZ
L1104
196°9C
SL8'9T
SEL9C
¥89°9C
L99°97
126°92
O1y9Z
19T
L8T9T
(414" 4
14431
IA3%4
T4 374
£6¥'ST
L'sT
26992
90T T
£8L¢T
L8y'eT
WLeT
£aZLrae
GSS'TT
625
YA X 44
96y 7T
W7
66¢°TT

2872288 3-8R3083388333AIIARVRBERI588
DDV E T EI)IFIONONN 7= 9= pn gm e gm gm g g oo g g g g o g o g o= O O

138 4

0/wm)

HL-9S A0

14370 2 M 3 ) £001
£969C  9ESY 0004
LHere  LE0S 006
6YS'¥YC L89G 008
roo'ye  6S8'S 0sL
96 Y L¥C9 004
69S°vL L899 0S8
£88vC  090°L 009
809'YC €49 0sS
LZ9% S8 00¢
LE9¥E w8 oSy
LeLye 000701 00¥
Lrl¥e  ¥i¥OL oSt
6LLYC  T8O'LM Q0C
208'vC  ¥S'LE 0sT
oY@ ye  (8TT4 00T
618've  655°T1 o 1)
rave  BLETI o8l
£LAYC 91T oLt
163y Q7CCL o9l
698've  6L8°C1 051
SLaYe  leR'vl ori
YELYE  ITPIL oL
8Ly 900'81 otL
e ¥HE6L Ol
9G¥ MEIT 001
108y 997°CT 08
£88°YC  6ITYT o8
6re  SOPST 0L
08LyC  ¥S¥'oT 09
SeLYC 0L 0%
T6L¥E 901°LZ or
€6LYC LTV ot
98L v BT 0z
9BLYE  8ITLT ol
aeLre LT 0

(nsd) (o) (8a)
WS  drdl 10d Sid

(1/IN) NIDAXO
9 q 4 'y A I ]
l ] ] ] ] | |

V13H1-VA9IS

8z 9z ¥z 2z 0z

_ _ _ 00Z1

¥Z LSVO
%0 S 0 0
- : L 0001
— _ 008
~ _ 009
~ _ oo
- . 002
0

0}y 0Z 0l 0
(0) dA3L TVIINILOd

| | | !
9¢ St 14 £

(NSd) ALINNYVS

(84Q) 33nssS3yd

95



CAST TG1-89-MB ~025 DATE 25 MAY 89 TIME 0606 GMT
LAT 00 59.9N LONG 140 00.6W
30 | |
/u/ 22
~~ ,’}/
> 24
~ 20 — -
o.
=
Lad 2
'—- A
1 15 — 3 e
<
'—-—
=
b
o 10 — -
Q.
5 — -
0 I |
33 34 35 36
SALINITY (PSU)
] i | | I |
0 1 2 3 4 6

OXYGEN (ML/L)

96



(/W) NI9AXO
9 S ) 4 by Z } 0

L ] ] | ] i |
V13H1-VA9IS
82 92 \ 44 (44 0z
809'L 89CLZ  ¥OT £SS¥E  18SY 966 |
92S'L  LOCLZ  86'L  LSHE TS 006 _ m 00Z1
YL ZTLZ gL 0SS¥E  LTLS 008 SZ 1SV)
18 SITLT 08') ISS¥e  L98S OSL
L ¥8LLZ 691 ¥SC¥Ye 6219 00L 0
6TV TVLT §9L 0LS'¥E  G¥9'9 0s9 £0) S O ©
8£Z°L  SLOLZ 951 095y 660L 009 _ 0001
8Ll 050LZ 9L $09'¥YS T¥SL 0SS
UL BLEIT  1S7L LY ZE6L 00S
190t 8989 €Tt £SOPE  9€L8  OSY
£00'L €08'9Z ©¥'1 Z69°¥C CS¥E  O0F
¥$6'0 BL99Z  ISL 8CLYE  YO¥YOL  08S
098°0 ¥.59Z €91 L8LYC  66L°1L  0OF — — 008
1820 S6Y'9Z €TT L899 8¥LLL 05T
00L0 8L¥9ZT 68T 9SYE  ¥SIZTL 00T
Y890 8G9 L£T SOR¥E  ¥I¥ZL 061
9990 C9T9Z OFZ SLLYE  TLLTL 08t
8¥9'0 681'9Z 1T SOL¥YE  £90'CL  OLb — L 009
6290 6L19T Z¥T 19L°¥C  SPICL 091
0190 €609 I¥Z 6SL¥C  8BYEL  OS)
085°0 /8T ¢5T 6£LYC  WSYL OoFl
1950 €S9SZ  €LT LELYE  LTSSL Of)
S0 628ST  £0°C 09L¥C  900LL  0ZL _ L oo
ZIS0 SBLYT  SEC YO2'¥E  YOCEL  OLL
6L¥0 LSYYT  I5°C 198'¥C #2802  00I
0 080¥Z  ¥8¢ 188'¥C 00ZZZ 06
10Y0 60SEZ  ISY (£69C 8829 OB
96C°0  ISCET  L8Y ¥Z6¥e  S8LYT oL
01€°0 LOZTSZ 10 ILEYE  9EST 09 - — 002
092’0 #LLTT o1 SO¥C (699  OG
29020 9972 €IS SSEYC  ZE89Z oOF
9610 #5922 9IS 958¥C  ¥98'9Z  OF
Y010 69T 9IS SCUYe 6892 O
7500 6Y9ZZ OL'S 9%UYC €989z Ot 0
0000 2697 1S LSEYE 98T O

(M-N10) VW s Q) (8) 0% oz ol 0

a-viT30 HL-9S  AXO WS dral 10d S3ud on dW31 IVIIN3LOd

NOPZy HIJIG L€T 13M Z/Z A0 INOWY  GNOTD ! _ | !
ATHGISIA DI L1 GdS L §60 MIO ONM 11 ¥I1INOMYS 9¢ 1Y 1 4% 1% Y

AVIS VIS §3HIYIM M9°00 OF1 ONOT N6'6S 00 Lv1
M9 9090 ML 68 AVW GZ AUVD  $Z0— SN-68-19L ISVD (nsd) ALINIIVS

(8Q) 3uNsS3yd
97



CAST TG1-89-MB —-026
LAT 00 29.9N LONG 139 59.1W

DATE 25 MAY 89

TIME 0943 GMT

30

25 —

)
o
]

2‘ ‘.

POTENTIAL TEMP (C)
I
]

10 — / -
5 z -
, - 1
0 I I
33 34 35 36
SALINITY (PSU)
; I I I | 1
0 1 2 3 4 6

OXYGEN (ML/L)

98



£65°1
1681
80§71
Liv'
0LL°}
1z
6921
STl
8S1°
£OL°1
O’
1860
180
L£8°0
LS80
9490
8590
Z¥9'0
£29°0
£09°0
£8$°0
196°0
960
€150
S8¥Q
£S¥0
giro
19€0
1#€°0
4620
6¥2°0
00Z°0
0510
001°0
050'0
0000

(n—NAQ)
a~viT30

W OS2y HidIQ O'vZ ISM 992 ANG  INNOWY  GNOD
ALNIGISIA 1M O QdS L §60 ¥IQ GNIM 11 ¥2LINONYE
AlviS v3S  M3HIVIM ML'6S 6C1 ONOT NB'SZ 00 N
NS £¥60 ML 68 AVN G 3iVQ 920~ SN-68-191 ISV

R AX ¥4

8GL°LT
868°LT
80L°LZ
0eT (e
£TTLT
(4 4 XA
960°LT
L¥o'Le

96892
9€8°92
808'97
268992
1A% 14
or'9T
90¥°'9T
180797
414414
9192
(440"
ge'Ge
(47414
18$°ST
01$'sZ
9T6'¥T
SYOyZ
1929T
4 844
£89°¢Z
142244
L90°€T
SLI'TT
8ra T
weTT
%4 X1
[4 £ 74

2283233838382 81335RR38]

M NOONNNNNNT e rm e -

2332880319078
LA A A & A & & 3y

0/m)
HL-91S  AXO

3828330323
3333333353

222
333

[44:3 47

856

(nsd)
™S

Y59y
SS9y
68S0°S
erL's
908'S
VA
£¥6'9
SLLL
605°L
8L L
ori'g
8Ty
91£°01
rigLl
£20°21
9sLTt
arii
SE6T1
o<l
[AZAad
oLL'yl
£OL'GL
L¥0°'91
1% %]}
LO1°61
TioT
6£9°12
ez
0TL¢T
L8T°6T
0LRGT
Sivel
£6¥°9T
(43824
§16°92
L1679

&)

dril 10d

2001

C2R82]8

(s0)
S3ud

(7/1N) N39AXO

9 S L4 £ 4 I 0
l l ] | | ! J

V13IHL-YAOIS

8z 9z ¥z Zz 0z

_ u | 00Z!

9Z 1SVD
%0 S 0 ©
- ' — 0001
— — 008
— - 009
— L 00¥
— L 002
0

0¢ 02 4] 0
(9) dA3L TVIINILOd

{ I I l
9¢ S¢ 14 £¢

(NSd) ALINNVS

(8a) 33nss3dd

99



POTENTIAL TEMP (C)

CAST TG1-89-MB -027 DATE 26 MAY 89 TIME 1418
LAT 00 08.5S LONG 139 56.5W

GMT

|
. { .
oo t -
10 — = —
5 — 7 =
S L
0 | |
33 34 35 36
SALINITY (PSU)
1 | I l l | |
0 1 2 3 4 5 6

OXYGEN (ML/L)

100



omn
33058

§

R8225
Sl AL

§88¢
e Aedaty

NO
23
[~ X0

$98°0

(n—NAQ)

LS€°LT

LSC°LT

£IeLT
6T LT
LT
8L1°LT
880°LT
090°LT
8L0°LT
$56'9T
91692
629°9C

L9992

609'9T
6rr'9T
L3892
SLT9T
S61'9T
860°97
196'GC
0zZa'sT
R a4
LLTST
100°ST
[74 & 44
106°¢T
rL9€T
39" 3 Y4
15414
TTCET
1§2°¢T
2022
8L1°¢T
SLICT
SLIET
SL1ET

0T

8
) Q
NN N

298821838588

~engxy
5 055 5 O o N

[£ 9"

19y
69y
iy
£Ly
og'y
8y

0/m)

Q-vi3d HL~9S  AXO

N ¥OZ¥ HIdIG OFZ 13M S9Z A0  INNOWY OGN0V
AMBISA 1M 91 OdS 1 L7} ¥id ONM 60 d3IIN0OYYE
VIS VIS MIHIYIM MC'9G 8C1 ONOT SS'80 00 IV
IND Bi¥l JML - 68 AVN 92 AUVQ /20—~ EN-88~-191 ISVO

3 8 e
AR gY
orare
84G°YS
SR
965 e
L85°rE
eS¢
009°7¢
SC9'YL
1S9'¥L
989°yL
26Lve

AR 4

098'4s
£I6'rC
6y
08¢
[ 3
£rO°SE
AR Y
18T°6¢
2] =1
LT L
80°GC
¥ii'se
§80°GL
Zri'se
051°6L
ri'se
ZTISE
Lieg
Sii'ge
Ski'se
gLi'eg
Lise

{nsd)

£L9'y
8L9Y
Se0'S
£99°'G
69L°G
L8\L'9
TLVL
WL
9L
9T's
2ys'g
AL
10S°01
8CL'
$91°T)
¥86°Z1
98T°CL
aerel
¥yl
YoT's1
SO1°91
T6LLL
£6rgl
£LL°64
wiw
143 434
(43 % {4
899°¥C
gri'se
81¥'ST
20952
LTLST
1eg'st
£L8°ST

LRE'ST

$£8'sT
)]

(sq)

ws drdl 10d S3N4d

(1/7IN) N3I9AXO

(nSd) ALINIYS

g S 14 < Z 0
i | | | ]
VLIHL-VA9IS
¥4 YA ¥l FAA 0¢Z
m ~ “ 0021
LZ 1SVD
— -~ 0001
— — 008
- — 009
— — 00V
o — 002
0
o¢ 0z 1] 0
(0) dA3L TvIIN3LOd
| ] ] i
9¢ S¢ ¥e 1Y

(@) 3¥nssS3yd

101




CAST TG1-89—-MB —-029 DATE 27 MAY 89
LAT 00 00.0N LONG 139 54.0W

|

|

TIME 1033

GMT

22

25 —

N
o
|

POTENTIAL TEMP (C)
o o
| ]

23
Pttt
24 '

SALINITY (PSU)

36

I T
3 4
OXYGEN (ML/L)

102



6280
628°0
890
S99°0
L¥9'0
0£9°0
L1190
2850
L8570
0SS0
9ztso
Y050
8L¥0
8v¥0
e
L0
6280
¥82°0
2ez’0
1810
Lo
960°0
800
0000

(n—NrQ)

06592
05592

¥oZ

L¥e9l
9197
862°9C
08192
£80°92
¥96'GZ
9€8GT
2eL'ST
685°GT
(4 %14
L96°¥2
rO'¥e
LLse
roree
reoee
LTTET
4 8%4
£oLce
6807
<80'sT
4 YA

oLe

o
2 0 o
oW V)P0

382333531y
<+ e

»

-
-
[ 2]

-y
Qo
-+

G/m)

G-viT30 HI~-9S AXO

N 9STF HIJ30 T°¢T L3M $°92 A4Q INNOWY QN0
ALUAISIA (14 11 QdS L 601 HI0 ONIM 11 H31n0YYE
VIS VIS YIHIVIM MO'¥YS 6CL ONCT NO'00 00 IV
INO €201 3NL 68 AVW L2 AIVD 620~ 8N—-68-101 ISV

ey Ceril 008
Ligre oYLl 00¢
TLgYE  8LTTU oSz
L1eye 98871 00z
rigye  LS0CL 061
006y  ¥00%I 08l
608¥¢  Q0L'CH 0Ll
L96%C 9LE'YI 08t
£T0'ee 0TSt ost
800°6E  1r9SI ori
980°6L (5091 oLl
solL'se  TTTLL 0Z1
1G0'sE  664°L1 1131
L9268 8Ly 001
080°6e  $8LTT 06
000'sE  IsL'%T o8
LSO'SE £y Liv2 0L
L60°SC  0LT'ST 09
8L0'GE  TLSST oS
TP0°SC  0SE'ST or
TLOGE  SE8ST o
2LO°SE 09T oz
£L0'6E 810'9T Oi
£40'98 02092 0

(nsd) () (aq)
™S dfGl 10d S3¥d

(0/IN) N3I9AXO

9 S 14 by [4 } 0
{ I ! | _ | J

VY1IHL—YNOIS
8¢ 92 1 £A FAA 0
_ | “ 00Z1
6C LSVD
- — 000}
~ - 008 O
e
m
W
172}
— — 009 5
m
E
] - O,v Sae”
00 0
— — 002
T 0
0¢ 01 0
(2) dW3L IVIIN3LOd
[ _ * ]
9% 13 14" 1%

(NSd) ALINNYVS

103



CAST TG1—89—MB —030 DATE 27 MAY 89 TIME 1233 GMT
LAT 00 02.9N LONG 139 53.6W
/
25 — 23 ‘ -
g "h
D 2 '
~ 20 — |
Q.
=
tad
[
15 - =
<
- o A .
=z oyt A
b
o 10 — —
Q.
5 — .
0
0 I T
33 34 35 36
SALINITY (PSU)
[ | | 1 | ]
0 2 3 4 5 6

OXYGEN (ML/L)

104



I87C L6LLT
TVC  LBLLT
806 Z8L'LT
989'T  ¥SLLT
SSrT  LZLLT
80T 8992
8Z68'L US(T
$LS°L 998 L2
iYL 9ISLZ
Zor'L 2L
9es L T LT
605"t 11ZLT
85Tt T80T
YoU'L  $SOLT
sl ZZoLe
160°L  L96°92
1£0°L  ¢Ze'9L
89680 829'9C
Z06'0  LOL'92
(T80 19592
Weo et
7990 9¥C9Z
Sro'0 I8
{290 00892
8090 £81'92
0650 66092
0480 196'SZ
6¥S0  9£8'ST
9ZS'0 6EL'ST
£05'0 985Sz
LYo  £0CsT
oFy0 0SSP
OLF0  OLL'¥Z
0LS0  SPLET
82€°0  ¥(SCT
€920  89CT
LET0 G9TET
161’0 £SI°EZ
$¥L'0 8ROCZ
9800 Z60'€Z
8r0'0  880'€T
0000 980°€Z
(n—-n1Q)

0-viT3d HL-AS AXO

N 1S2F HId3G
Alvis v3S

z6%€ 869  $LO'L c6sH
19€ L69YE  8L0°L 000¥
£6°¢ 169  GIZ'L oosg
eL's LY &Syl 000§
87 S99¥C (691 00§Z
05T or¥Ye 2617 000Z
622 Y09¥C 1462 0051
£0'Z ¥5S¥C S09'Y 0001
L5} 6¥SYC  LIO'S 006
£o'l 1SS¥E  #59°G 008
181 7659 8ELS 0S¢
$Lt ISSYE 106G 004
g¥'L £ESYC  860°L 089
w 185 €ECL 009
vt S0 vt 909°L 0SS
gl 8299  Zoi'® 00$
YAl 6¥9'¥C  SeYR oSt
<L LI9YE  LTT6 00¥
©L 9ZLYC  ¥TTOL 0SS
g6l SIEYe  88¥iL  00C
952 €98¥C  08LZL  0GZ
SL'T LE¥  LIBZL 007
LT g6 rL0€L [+..19
LT 868'%C SLOCI Ol
8L2 Y6a¥C  ZEICL  OLL
682 1964 08Tl 091
60°¢ 066'¥C  LIOGL  OGi
60°¢ y00'SC  829°SL  O¥l
ey CYOSE 98191 OfL
Al 8S1'6€  Z0T'LL  OZI
0£s 9€0'SE  168°LL Ol
9©e LLTSE 0517 0oL
95°¢ 650°SS  Z6¥ZZ 06

(9 LeYe 9Zrsz R

=y ¥S0'SE  0LS¥YZ 0L

69 160'SS  6£1'ST 09

65 060'SE  9¥SZ  OS

89y 8L0'SE  018'SZ  OF

oy 690°GE  L66GZ  Of

R 4 SLO'SS  686'ST  OZ

s YL0°GE 800°92 oL

05’y SLOSE  Ll09Z O

a/m) (nsd) ) (8q)

s dhdl 104 SRNd

TET LM ¥'97 A0 INNOWY OO
ANGISIA I €1 GdS 1 L0 3Q ONIM 01 d33M0Yvs
YIHIYIM MI'CS 681 ONOT
IO CCTE L 68 AW LT 2V 0£0— BN-88-1OL ISYD

(1/7IN) NI9AXO

N6Z0 00 IV

9 S 1 4 'y A } 0
| ] ] ] | | }
V13IHL-VAOIS
87 9z 1 LA r A4 0z
| _ | 00Z!
0¢ 1SVYD
°p S 0 ©
— i .= 0001
— k — 008
— — 009
— — 00V
- — 002
0
o¢ oz 0]} 0
(2) dN3L IVIINILOd
| | | ]
9¢ ce 1 4% 1Y

(nSd) ALINNVS

(8a) 34¥nsSS3Iid

105



CAST TG1-89—-MB -031

DATE 27 MAY 89

TIME 1840 GMT

LAT 00 29.25 LONG 139 58.5W

30 '

25 —

]
o
{

POTENTIAL TEMP (C)
o
|

10 — -
5 v -
: A
0 T 1
33 34 35 36
SALINITY (PSU)
| T l I I T 1
0 1 2 3 4 5 6

OXYGEN (ML/L)

106



(/W) N3I9AXO

9 S ¥ Y rA } 0
| | | | ] ] |
V1IIH1-VNOIS
686'L ¥ICLZ  88L 9SS ¥C  TSSY 001 8z 97 2 A YA'A 0z
S8t ST 0T SSSHE  Z9SY 0001 | _ _
10§t 0Z$°LZ 861 6¥SHC  Z96'F 006 00Z1
Pt ISZTLT SwL 8¥S e 098°S 008 wm ._-m<o
93¢t 9TTLZ I8'L $SSYC  O8L'S 0S¢t
SISL  CBLLZ MLt ISS¥E 2909 00L 0
691 Z8OLZT  ISL Y85¥C 9669 0s9 0 S 0 0]
SIZL 9S0°LZ  S¥) 6SYC  90KL 009 ] 0001
6SI'L  OFOLZ 1YL £O9¥E  OL¥L 0SS
€01l ¥L692 1S} £29'yC  9z0'8 005
YO'L ¥I6SZ  SS') 8Y9YC  6YS'8 0y
086'0 S6L'9Z L¥'l 669'C 9666 ooy
€160 609 (L) eCLYE  YOZ'OL 0SE
(£8°0 BES9C 002 SIEYE  10S'HL 008 — — 008
850 SBY9Z OFT 6¥EYE  CO6LL OS2
$L9°0 2I$9Z 6L L6  TTICL 00T
iS90 9IZ9T €872 LO6YE  BISSIL 06l
8090 £S1'9Z 08T 9Z6YS  168CI 081
6190 %09 80¢ 7664  60S'¥L  OLI — — 009
8650 26T €I SBO'SE  8I¥SL 091
S0 1£8GZ €I 1SC ¥EL9L 061
¥SS0  I¥9CZ  #IC ¥LTSE  TECLL OFL
6250 €ISST  B8IC 95C'SE  6908L OS5
£0S0 2Z07SZ @S 69Z'SC  ¥¥O6L  OZ) _ 00¥
CLYO 289¥ ¥5E 9CYSE LLLO0Z 0Ll B
Ir¥0  STF¥YZ  8SC 9Z8'SC  ¥89°ZZ 001
Z0V0 9L6ET  ¥LE 96¥'SS  ZYLYZ 06
7960 69LCT 0¥ 69¥'SC  L9L¥YZ  OR
8IE0 29SCT OF ol¥sE 00CST  OL
SLTO CLYET L¥y £OCeC 1966 09 — — 002
0£Z0 O¥ST  ISH 08Z'SC  (69ST  0S
Y810 BOSCZ  Z9F 192°6C  9SLST  OF
gc1'0 £8T€T LY gY7’SC 9086 OF
7600 99T€Z 08 I9ZSE w8 OZ
9¥0'0 (STET LY 8£7'SC (996 Ol 0
0000 WZSEZ 90'S 0TSC 96862 O
i
(n-hx0) M @) @ (%) 0% oc 0 0
0-viT30 HI-915  AXO WS  dral 10d S3ud (2) dA3L IVIIN3LOd
N Z9ly HIdIQ OFZ 13M 1LZ AN INNOWY  ONOD ! _ ! _
ALTUSISIA I ZL OdS L €41 NI0 ONIM Z1 MUINONYE 9¢ Gt 1 4% 1'%

diviS VIS HIHIVIM ME'8S 6CL ONOT ST'6Z 00 N

N0 OP8L 3N 68 AWN L2 3iv(

1£0~ Gn~68—101 ISWD

(NSd) ALINIIVS

(8@) 3¥NSSINd

107




POTENTIAL TEMP (C)
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POTENTIAL TEMP (C)
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DATE 28 MAY 89
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POTENTIAL TEMP (C)

CAST TG1-89-MB —035 DATE 28 MAY 89

TIME 0803 GMT
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POTENTIAL TEMP (C)
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POTENTIAL TEMP (C)
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EP4-89-D1
November 19-December 15, 1989
CTD and Hydrographic Data Summary
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EP1-90-MB
April 21-May 22, 1990
CTD and Hydrographic Data Summary
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POTENTIAL TEMP (C)
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DATE 28 APR 90
LAT 01 59.9S LONG 140 10.2W

TIME 1450

GMT

N
o
!

—
o
|

b
o
I

33

| !
34 35

SALINITY (PSU)

264

36



V1I3IHL-VAODIS

, 8¢ 9z ¥Z TAA 74

109'L  ¥ECLZ §56'¥S 41N 4 666

1260 YELT ovSYE 0L 006 | ! _ 00Z1
V2 S T ATA 4 £YS¥E 661°C 008 Z 1SV)

6L LSTLT YG¥e C6¥'S 0SL

sl 8lTLe 9YS¥E £08'S 00L 0

86271 09142 8S5°¥¢ 889 059 0 S O]

Ty 0oLz SLSYE 6889 009 ] 0001
6L’ 920°T 809°¥¢ 165 0SS

oL L1892 LS9¥S £i19'8 00S

L20°1 18892 0L9¥E £L8'8 0S¥

L00')  ££8'92 Y69°¥< 8876 ooy

1460  SZL9T L2LYE §80°01 0S¢

698°0 *19'9Z 96L'¥S 810°t1 00¢ - — 008
640  ££6°92 IR ¢ 12911 052

ZIL0 90¥9Z SBE'¥E 68YZ1L 002

$69°0 69092 oL6¥¢ SLLZL 061

890  OfC92 806'¥¢ 96°Z1 08t

199°0  L0¢'9Z 0£6'¥E 19151t oLt - — 009
Y90 02292 2LE'YE SrLCL 091

Y290 89192 9Z0'se 981°rl 051

¥09'0  BELST 95Z'sE 168'91 orl

650  Z9C'ST 6¥S°SE ¥1€°61 oft

7850 1S1°6Z 1£9°SE 99£°0C ozt . _ oo¥
0ZS'0  6Z¥¥Z 6L¥'SE 988°ZT ol

Z8r0  ¥I6Ce 852'SE LY ST 004

Y0 L99'€2 9¥Z'ss LiryT 06

L6€°0  BLveZ 8¥Z'Se LLLS2 08

860 0I¥ET t4gA" 18¢'52 oL

L0800 SLTST geY'Se 962°92 09 - — 00¢
0920 1622 £0£'SE gLtz oS

8020  6¥9°ZZ S12's¢ TeLie o¥

S0 §€92C XA 6842 og

YOO  ¥€9°T2 £0Z's¢ oreLe o0z

800 ¥E9°TT £0Z'SE orL e oL 0
0000  I¥9°ZZ 80Z'GE ieLLT 0 ! !
(n-NaQ) (nsd) © (80 0% 0z 0l 0
a-vi1agd  HL-9IS ws dNil 10d  S3dd on dAN31 TVILN3ILOd

N 68ZF HI430 OFZ 13N Z'6T ANQ  INNOWY  QNOO ! _ ! _
L AITGISIA I 01 OdS £ 060 MIQ ONI% 80 ¥ALINONYE 8¢ 1% 14" 19

T 31VIS V3S | H3HIVEM MZ'0OL OFL ONOT S6'6S 1O LV
WO 0G¥1 MU 06 ¥dv 8T Alvd 00— GN—06—1d3 LSVO

(nSd) ALINIIYS

(8Q) I¥NSSIYd

265



CAST EP1-90-MB —-003 DATE 29 MAY 90
LAT O1 00.2S LONG 140 00.1W

TIME 0458

GMT

30 /)_\/

25 —

)
o
|

POTENTIAL TEMP (C)
o o
| |

22

23

24

26

N

33

!
34

SALINITY (PSU)

I
35

36



G651
L
£is’l
Lari
el
9ee’ L
88z
LT
a1
TAN
99071
¥00°L
8L6°0
S98°0
G840
¥0L'0
{890
699°0
169°0
££9°0
190
16G°0
8960
ys'o
£16°0
6L¥°0
orr'o
L6870
o680
90L°0
LST0
8020
§61°0
Y010
¢SO0
0000

(n—-NAQ)
a-v113d

N L60¥ HId3a 86T 1IM 04T Add
L AFIBISIA. i €1 OdS 1 SO ¥ig ONIM 60 ¥3IIN0YvE

¢ AUVIS VIS T d3HIVAM MI°00 0¥l ONOT SZ'00 LO vt
JAO 85P0 WL 06 AVA 67 ALVQ  £00— BN—06~1d3 ISYO

89¢°LL
89¢LT
8eL (e
LTLT
96T LT
8lT it
MWLT
YolL'Lz
980°L2
$86'9Z
906'9Z
968'9Z
FAYA: 24
085'92
1WA 414
civraT
[44% 1
682°9C
6TT9C
L80'9C
124:3°11
£98'6T
¥eS'GT
141414
T4 24
LTIvT
$8L€T
£L8°¢T
STeET
t4A X4
144 K44
eLLTT
6TLeT
S0L°TT
9$9°TT
4444

HL-9IS

SGS¥E
111500 4
0SS ve
6¥G¥E
06G°re
6¥G°Pe
TASR 4%
08G'vL
009°rE
STo'e
089'v¢
£89°¥C
TAVA 4
128°%C
£6eve
968'¥¢
056 vS
LLB'YE
¥20'6¢
S90'GE
eTTse
09Z'st
98¢ se
69¢'GE
8¥G'Ge
9g¥'Se
SOr'Ge
144 2°1%
L4140
288°6E
08Z'st
9LT's¢
0LZ'se
S9L'6E
89T'6%
1£1451Y

(nsd)
s

L6S'Y
L6G'Y
9ze'Y
"we's
€SS
LT8G
6T'9
1889
18rL
996'L
299’8
980'6
850°04
1YA MY
600°C1
G6¥'Tl
986°CL
Lrel
£68°¢l
L0Lrl
SLE'SL
(YA -1
orl'gl
ore6l
LT
809°¢T
£OL'¥2
[4:1 414
0L1'9T
L¥G°92
1LTLe
Ler'iT
£09°L2
999°LT
/LT
8Ge'LT

&)

74}
09l
oGl
Orl
ocL
(14
133

1474
ol
0

(80)

di3l 10d  S3ud

INNONY

anomw

VI3H1L-VADIS

82 9z yZ FAA 074

| _ m 00Z1

¢ ISVD
%90 S 0
- - 000}
— — 008
- — 009
o — Q0%
- — 002
I “ 0
0¢ 0z 0l 0
(D) dW3L TVILN3LOd
[ _ I ]

8¢ 1439 1 4% b

(NSd) ALINIIVS

(8Q@) 3¥NSSI¥d

267



CAST EP1-90-MB —-004 DATE 29 APR 90

TIME 1041

LAT 00 04.1N LONG 139 59.5W

GMT

30//

25

N
o
|

POTENTIAL TEMP (C)
o T
| |

22

23

24

26

0 I
33 34

SALINITY (PSU)

]
35

36



L9}
L1971
€Sl
orrl
Tor'L
SSe°l
90¢" |
sstl
Al
gri’i
880°1
920’1
6660
680
L6L°0
TLLO
¥69°0
§49°0
969'0
990
8190
£65°0
1960
195°0
Tigo
6L¥'0
65¥°0
¥6¢°0
6¥<°0
10£°0
£ST0
£0T°0
TG0
Z01°0
1S0°C
000°0

(W-NAQ)
a-vi1d

NICCy HId3d €62 13m 04T ANQ
L ANIGISIA I T4 OdS 1 €01 I ONIM 80 Y3LINOUVE

T AUVIS VIS | YIHIVIM MG6S 61 ONOT NL'YO 00 I
KO 101 AL 06 ¥dv 62 31Vd  ¥00— GN—06~1d3 ISV

SLLLT
SLL°LT
e L
092°L2
¥£T'LT
0T LT
FA1 X4
980°LT
w0'LT
610°L2
$56'9Z
L8892
LLs'sT
74 4°14
LYot
L97°9Z
822'92
961°9Z
6L1°92
L20°9T
[41:X"14
866'ST
SO¥'ST
€LTsT
000°6Z
1140 L4
SBE'CT
%19 44
882¢T

890'cT

1e8°2T
$e8'Ze
80827
99,22
LSLeT
LLLTe

HL—-9IS

15310 4
110 £
056'¥C
0SS'¥¢
AR 4%
LSS¥C
£OGve
£85'¥C
£09'¥C
Zigve
Ore¥v¢
689°S
S6L¥C
168'vC
998'¥¢
393 4%
Ll R et
096'¥¢
BLEYC
666y
600°6¢
20T°s¢
0£T'se
961°S¢
£OT'se
LEL°68
806°SC
oLy SL
69¢°GEC
192°6¢
£97°s5
LSTSE
orZ'se
oFT'SL
orese
L TA

(nsd)
s

8ES'Y
L¥S'¥
868’y
yer's
8LLS
€¥6'S
T6L'9
L0’
14442
089°L
£¥l'8
[434:]
ZiT'LL
¥86°L 1L
90L°Z1
19Cet
¥65°CH
sigel
8rZ'rl
osL'el
LTS
1% 474}
LLgl
85481
8a89'61
LysTZ
Yor'sT
ozo'9T
180'92
12692
656'97
8L’ LT
982 L2
[AS ¥4
%) 24
13 4 ¥4

&)

dN3L 104

INNOWY

013
¢

(sq)
S34d

anoc1o

V1I3HLI-VAOIS

82 9z yZ ZZ 0z

_ _ M 00Z1

¥ 1SVD
%0 S 0
_ — 0001
— f — 008
— — 009
~— — 00V
- - 002
I I 0
1419 0z Ol 0
(2) dW3L IVIINILOd
] ] i i

q¢ Ge 14% 1%

(NSd) ALINITVS

(8a) 3¥nsS3dd

269



POTENTIAL TEMP (C)
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POTENTIAL TEMP (C)
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POTENTIAL TEMP (C)

CAST EP1-90-MB —~028 DATE 15 MAY 90 TIME 2309
LAT 03 00.2N LONG 110 06.4W
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EP2-90-MB
October 12-November 8, 1990
CTD and Hydrographic Data Summary
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POTENTIAL TEMP (C)
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POTENTIAL TEMP (C)
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POTENTIAL TEMP (C)

CAST EP2—-90-DI —003 DATE 21 OCT 90 TIME 0258 GMT
LAT 07 59.6N LONG 139 59.2W
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CAST EP2-90-DI —~004 DATE 21 OCT SO TIME 1106 GMT
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30

25 —

X
o
|

POTENTIAL TEMP (C)
o o
| |

//2/‘/

Jat
22 A

23

24

2©

33 34 35 36
SALINITY (PSU)

334




6281

NP OB -~
29388933
- g -

™ v
1§48
- o

808" LT 65
AL X2 LS e
8aL’L2 34 R 4

'L ¥EL9T TL9YE
Z90'L 69992 189°¥C
0660 8597 Y6975
ZI60  ZTHOT 669°¥C
$68°0 18897 YoL'¥E
180 98197 LS9'¥E
8S8°0  £¥8'GT . 89G¥E
SE8'0  999°6T R ¢
0i80  0£Z'sT ZL9ve
8LL0  ¥S9NT 669°¥¢
WO T8INZ 88LYC
€040  1ESET 8S8'YC
$$9°0 e 1S69E
£09°0  ¥ZS°TT 918'9C
g0 00T ZI8¥e
880  1S8°1Z Y9
6T¥0  668'iZ 89 rE
8950  ISLIT 86¥'¥E
80€°0  LILIZ osSr'¥e
Y0  ¥89°I17 ISYye
G810 959'1Z SSE¥E
€TI0 $£9°1Z SIS
7900 62912 089S
0000  009'1Z TTYE
(n-NAG) (nsd)

a-vi;3ad HI-9iS ws

N SL6¥ Hid3a

MO 9011 3L 08 120 12 3lva

5y oL0}
LSSy 0001
L10'S 008
655°S 008
€10'9 0SL
ISy'9 00L
296'9 069
1 A 008
Ly0'8 0sS
1298 00§
v0'8 osv
19’6 00¥
1848 osg
800t 00¢
8zL0L (4,514
068’1t 002
¥66°L1L 061
869°T1 08l
69S°Cl oLt
SLE'YL 081
8,691 [v,°1}
8561 orl
988'1T gl
SLO'vT 1741
SYe'at (1199
8LL°LT 00}
oL18 08
£49°'87 o8
198°8T oL
11882 09
01887 0s
oua'8e or
LLL8T 0¢
£5L°82 0T
L8 ol
$¥9'82 )
() (8q)

didl 104 S3ud

S$TT I3M L'E7 AMQ 8 INNOWY  ONOW

9 ALUTNAISIA DI 01 OdS 1 087 IO ONIM 1} H313N0uvE
€ 3UVIS VIS 9 HIHIVIM MO'ES 6C1 ONOT NF00 LO Y1
00— K1—-06—-2d3 1SVO

V13H1I-VADIS

8C 9¢ 1£4 TAA 0¢

_ _ 00z}
¥ 1SVD

S 0
— 0001

— 008

— 009

— 00¥

— 00¢

og

_ I 0
0¢ 0l 0

(0) dW3L TVILIN3LOd

9¢

i | I
11 14 123

(NSd) ALINITVS

(8Q@) 3¥NSS3yd

335



POTENTIAL TEMP (C)

CAST EP2-80-DI —-005 DATE 21 OCT 90 TIME 1441 GMT
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POTENTIAL TEMP (C)

CAST EP2-90-DI —007 DATE 21 OCT 90 TIME 1725 GMT
LAT 06 58.3N LONG 139 57.5W
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POTENTIAL TEMP (C)
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