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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
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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.

16



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
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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)

54



c6v'L  08€°LZ
68¥'L  8.8(2
90¥'L  BZCLZ
8IglL  9ST'(Z
T 8s0TLT
€TTL S9LLT
TLVL STLiZ
6L1'L 8042
Y90'L  L10°L2
900'L 6$6'92
9¥6'0 016'92
¥Y88°0 £98°92
0Z8°0 $28'92
SSL'0  6LL9T
889'C 9Z.'92
8190 (¥9'9Z
£09°0 Zz9'9Z
8950 58592
Y50 L¥SI
8560 €£25°92
Y50 LSY'9T
9250 ¥i¥9Z
6050 (ST9T
160 0£0'9Z
0Lr0  SS8'SZ
0 918°6Z
0Z¥o 6L16Z
I6£°0 96L¥Z
BSC0  9¥SHZ
070 6867
8920 81§TZ
yiZ0 ¥0STT
1910 68¥ZT
010 Z8¥TT
500 18¥'TT
0000 (8¥TC
(n—NAG)

0-vi3a HL-98

n

ANIGISA D1 01 0dS 1 0G0 ¥i0 ONIM 0} ¥313n0Yve
YIHLYIM MSOL LP1 ONOT NEB'¥0 L0 IV
N9 6501 ML 68 AVW €1 3IVG  £00- SN-68—19L ISYD

Alvis v3s

Hid34

iri
ar'L
gl
6Z°1
a'l
[2 4
st
80°1
L0
801
A
621
ar’l
95"t
9e°1
19l
85’1
£€9°1
29°1
£9°l
99°1
69°1
£
9Ll
e
e
19°¢
16°c
1 X 4
L'y
96°¥
o'y
66y
e’y
o'y
88’y

/w)

AXO

L09°¥E
289°¥¢
SLEYE
6L5°vC

(nsd)
S

R SO0t
1% 8 4 0004
056y 006
625°S 008
yZ6'S 0sL
962'9 00L
L£9°9 0s9
$90°¢ 009
09, 0ss
8L0°'8 00s
(8’8 oSy
qL88 00
SS1'6 0st
66¥°'6 00¢
LY8'6 0sZ
80€°0L 002
L(TYoL 061
¥6G°04 2.1}
808 0Ll
£96°01 034
F4:TAN S oSt
08Y'LL Oyl
£LTZL 051
(£0°€L 021
Srrcl [+]9 3
9e8'¥L 001
19891 08
£80'6L 08
900z oL
10067 09
0z8'9z 0%
12992 or
96L°92 [4,%
6692 oOZ
SYL 9T [¢]3
£€L9Z O
®) (80)
dMil 10d S3ud
anoto

L3M 1°92 A0 INNONY

(/W) NIDAXO

9 S 14 ¢ Z I 0
| | | | ] | i
VYLIHL-VNOIS
8z gz  £A [AA 0z
_ * | 00Z1
¢ LSVD
%0 S 0 0
— — Q001
— — 008
- ". — 009
— — 00%
] { — 002
I _ 0
0t 0z 0l 4]
(2) dW3L VILIN3LOd
] ] | |
9¢ St 14" €s

(NSd) ALINITYS

(8a) 33¥nsSS3dd

55



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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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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