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CTD/O, Measurements During 1987 and 1988 as Part of the
Equatorial Pacific Ocean Climate Studies (EPOCS)

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

ABSTRACT: During 1987 and 1988, CTD/O, data were collected 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 six cruises during 1987
and 1988 are presented. Section plots of oceanographic variables along the equator, 110°W, 140°W,
7°N, and 132°W 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. Summaries of Neil Brown
Instrument System CTD/O, measurements and hydrographic data collected on six cruises during
1987 and 1988 as part of PMEL’s EPOCS contribution are presented here. CTD/O, data from
1979 through 1986 can be found in previous data reports (Mangum et al., 1980; Mangum and
Hayes, 1983; Mangum and Hayes, 1985; Mangum et al., 1987; and Lynch et al., 1988).

Data collected in 1987 and 1988 included both meridional sections across the equator along
110°W, 140°W, and 132°W and zonal sections along the equator eastward of 170°W and along
7°N eastward of 147.5°W. Figures la-1f show the cruise tracks and CTD station locations for
each cruise. Cruise name notation is EPx-yy-zz, where x is the sequential EPOCS cruise number
during each year, yy is the year (87 or 88), and zz is the ship code (either RS for the NOAA ship
Researcher or OC for the NOAA ship Oceanographer).

Neil Brown Instrument Systems (NBIS) Mark III CTDs were used to acquire the data.
Beckman dissolved oxygen probes were installed through the summer of 1988. Pressure,
temperature, conductivity, and dissolved oxygen were sampled at a rate of 30 Hz, as described
by Brown (1974). Data collected were recorded on a Digital 11/23 computer system. Typical
lowering rates were 45 m/min for the first 200 meters after which the speed was increased to
60 m/min. CTD/O, data were recorded on the downcast and water samples were collected on
the upcast for calibration purposes using an electronically fired rosette sampler.

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



2. NBIS CTD DATA PROCESSING

The NBIS CTD acquisition, processing, and calibration procedures for EP1-87-OC are
described in Mangum et al. (1980). Briefly, the digitized signal from the CTD deck unit was
recorded in real time on a 9-track magnetic tape using the Digital 11/23 computer system.
Backup audio recordings were also collected for each cast which could be used to replay the cast
in the event of problems with the original 9-track tape. The data were edited and averaged for
a value to exist every whole decibar after corrections for response time differences between
temperature and conductivity sensors had been made. Information from pre-cruise and
post-cruise (if available) laboratory calibrations were compared with bottle calibration information
and historical data to determine corrections to pressure, temperature, and conductivity. Dissolved
oxygen samples were titrated by scientific personnel and these were used to determine the oxygen
calibration for each cruise.

Similar acquisition procedures were employed for cruises after summer 1987. However,
updated processing and calibration procedures were introduced for these latter cruises as
described in Mangum et al. (1991). These included calculation of fall rate which was used to
eliminate anomalous excursions in the raw temperature and conductivity data associated with
reversals in the direction of movement of the CTD package, as well as when the package
decelerated due to ship roll. Fall rates were computed between data scans approximately 2
seconds apart and were carried along with the original unprocessed data. During the 1-decibar
averaging program, scans with fall rates below a user-specified minimum were removed. Also,
any following scans were omitted until a user-specified pressure interval had been skipped to
prevent contaminated water from being included in the measurements. Final calibrations for the
conductivity and oxygen sensors were determined from comparison with bottle data and were
applied to the 1-decibar averaged data.

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 0 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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EP1-87—RS CRUISE TRACK
April 20 — May 17, 1987
Panama — Honolulu, HI
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Fig. 1a. EP1-87-RS cruise track and station locations.
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TABLE la. EP1-87 CTD cast summary.

CAST LATITUDE LONGITUDE DATE TIME W/D W/S DEPTH CAST
# (GMT) (T) (kts) (m) (db)
1 0 54.5N 105 34.5W 25 APR 87 2033 267 8 3521 152
2 0 54.4N 105 34.1W 25 APR 87 33 350 2 3584 3447
3 0 1.7 107 52.0W 26 APR 87 2038 215 9 3724 1021
4 2 12.8N 110 18.1wWw 27 APR 87 1634 185 5 3789 1059
5 3 0.7 109 59.6wWw 27 APR 87 2154 220 14 3802 997
6 4 0.1N 110 O0.1Ww 28 APR 87 338 230 10 3895 1011
7 5 0.6N 110 3.8wWw 28 APR 87 1013 180 14 3959 3793
8 5 2.5N 110 1.5W 28 APR 87 1913 0 0 3925 149
9 0 59.78 109 59.3w 30 APR 87 226 80 6 3769 1010

10 0 0.7 109 59.3w 30 APR 87 939 85 8 3724 3717
11 0 1.0N 109 52.9wW 1 MAY 87 213 0 0 3742 158
12 0 59.95 110 0.2wW 1 MAY 87 835 95 7 3970 1002
13 1 59.95 109 59.6W 1 MAY 87 1428 155 3 3916 1010
14 2 59.95 109 59.7wW 1 MAY 87 2043 140 13 3811 1019
15 3 59.55 110 1.6W 2 MAY 87 251 125 12 3688 1008
16 5 0.6 110 1.6wW 2 MAY 87 900 140 15 3620 1007
17 5 59.85 110 0.4wW 2 MAY 87 2224 118 13 3414 1008
18 6 59.85 110 0.4wW 3 MAY 87 413 100 14 3523 1007
19 8 20.25 109 17.0W 3 MAY 87 1324 110 18 3223 3109
20 8 20.18 109 17.1wW 3 MAY 87 1607 110 15 3274 156
21 0 54.0N 112 57.6W 5 MAY 87 1449 100 10 3922 3789
22 0 O.IN 114 59.5W 6 MAY 87 224 105 12 4051 1006
23 0 1.08 120 0.9w 7 MAY 87 123 80 13 4195 1007
24 0 4.2N 124 26.3W 8 MAY 87 1135 115 11 2520 1007
25 0 0.25 129 58.8W 9 MAY 87 1551 110 12 4459 996
26 0 0.7 135 0.0w 10 MAY 87 1716 60 8 4350 1003
27 0 2.4s5 139 59.4W 12 MAY 87 20 75 10 4322 199
28 0 2.8N 139 54.8W 12 MAY 87 %08 100 8 4361 1010
29 0 54.7N 139 59.3W 12 MAY 87 1454 10 8 4304 1008
30 1 59.0N 139 58.4W 12 MAY 87 2324 140 4 4374 195
31 2 1.6N 140 O0.7Ww 13 MAY 87 850 0 0 4392 4122



EP2—-87—0C CRUISE TRACK
October 6 — November 4, 1987
Honolulu, HI — Manzanillo, Mexico
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Fig. 1b. EP2-87-OC cruise track and station locations.
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TABLE 1b. EP2-87 CTD cast summary.

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

22.4N 151 19.1w 8 OCT 87 2315 65 12 5469 509
1.1N 140 2.5w 11 oCcT 87 2207 130 14 4475 251
0.2N 140 4.1W 12 oCT 87 353 140 20 4352 4397

30.0N 140 0.5W 12 OCT 87 %13 130 14 4469 1011

59.6N 140 0.6W 12 OCT 87 1303 115 18 4383 1008

29.6N 140 O0.7Ww 12 oOCT 87 1715 140 22 4352 1036

.3N 139 58.7W 13 OCT 87 14 120 16 4383 205
.5N 139 58B.7Ww 13 OCT 87 50 120 16 4383 206
.1IN 139 56.3W 13 OCT 87 105 120 14 4383 255
.5N 140 1.4w 13 OCT 87 1053 125 18 4313 4336
.18 139 57.6W 14 OCT 87 350 105 14 4322 306

WOJRhUbWNEO

0

0

1

0

2
11 29.45 140 0.1wWw 14 oCT 87 713 85 11 4291 1011
12 0.25 139 59.5W 14 OCT 87 1115 180 10 4272 1011
13 30.08 139 59.5W 14 OCT 87 1516 100 8 4322 1012
14 0.1s 139 58.2Ww 15 OCT 87 733 50 14 4299 4350
15 0.258 139 57.1wWw 15 OCT 87 1024 50 12 4334 249
16 0.38 135 2.0Ww 16 OCT 87 1135 95 14 4368 4387
17 0.5N 134 58.3W 16 OCT 87 1407 100 12 4368 205
18 0.78 129 59.1w 17 OCT 87 1348 110 14 4437 4500
19 1.65 129 59.3Ww 17 OCT 87 1625 105 12 4437 205
20 10.0N 124 22.6W 19 OCT 87 1421 100 16 4576 4620
21 9.8N 124 21.7W 19 OCT 87 1702 90 14 4576 205
22 0.85 119 59.5W 20 oCT 87 1350 130 12 4175 4210
23 0.9 119 59.0w 20 OCT 87 1603 130 10 4175 206
24 0.5N 114 59.6W 21 OCT 87 1433 100 16 3955 203
25 0.7N 114 58.2W 21 OCT 87 1653 110 17 3986 4050

2.75 109 54.4w 23 OCT 87 1126 110 16 3464 1008
27 0.1 110 0.5W 23 OCT 87 2345 125 17 3470 1009
28 0.68 110 1.5W 24 OCT 87 607 110 17 3409 1009
29 0.1 109 54.3W 24 OCT 87 1219 100 18 3409 204
30 2.58 109 47.7W 25 OCT 87 641 100 16 3496 3481
31 0.58 110 0.2w 25 OCT 87 1418 110 14 3652 1008
32 59.7s 110 0.2W 25 OCT 87 2054 125 12 3767 1011
33 1.08 110 0.4Ww 26 OCT 87 442 100 14 3955 252
34 4.35 110 2.1Ww 26 OCT 87 723 110 13 3928 3941
35 29.95 110 0.2w 27 OCT 87 613 115 12 3876 1007
36 59.858 110 0.0W 27 OCT 87 952 130 8 3961 1010
37 30.18 109 59.9Ww 27 OCT 87 1410 135 10 3530 1007
38 3.65 109 51.9W 28 OCT 87 908 190 4 3773 3781
39 0.35 109 52.0W 28 OCT 87 1146 130 6 3722 255
40 29.3N 109 59.7w 28 OCT 87 2315 120 10 3780 1009
41 0.8N 109 57.2W 29 OCT 87 259 120 14 3773 1007
42 31.3N 110 1.1Ww 29 OCT 8% 640 120 12 3797 1009
43 11.98 110 21.9W 29 OCT 87 1140 140 12 3985 1009
44 3.6N 110 10.7W 30 OCT 87 201 120 12 3793 510

59.8N 109 59.5W 30 OCT 87 826 160 10 3895 1008
59.4N 109 59.2Ww 30 OCT 87 1417 145 13 3895 1008

N
(o))
WS- UOWNNNNEFEOOQOOQONNNBGUURALIOOOOOOOO0OQOONNHFHOOODOOOOORNND

47 2.3 110 1.0w 31 OCT 87 12 150 8 3886 3800
48 1.7 109 57.8W 31 oCT 87 233 154 4 3886 199
49 0.3N 109 59.9w 31 OCT 87 744 150 4 3682 1012
50 0.2N 109 59.4W 31 OCT 87 116 125 10 3724 1010
51 59.8N 109 59.9W 31 OCT 87 1839 85 12 3621 1007
52 0.1N 110 O.8W 1 NOV 87 4 70 14 3895 1009
53 10 2.5N 110 0.9W 1 Nov 87 631 60 10 3349 642
54 10 15.3N 109 15.0wW 1 NOV 87 1151 85 10 823 810
55 11 0.0N 110 0.5w 2 NOV 87 408 95 17 3591 1010
56 12 0.7N 110 1.8W 2 NOov 87 956 160 10 2861 1010
57 12 59.8N 109 59.9W 2 NOVv 87 1607 95 14 3183 1010
58 14 0.2N 110 0.3w 2 NOV 87 2204 65 12 3288 1010
59 15 0.5N 109 59.4W 3 NOV 87 341 80 10 3712 204
60 15 2.2N 109 58.9W 3 NOV 87 558 95 8 3308 3347



EP1-88—-0C CRUISE TRACK

May 9 — June 4, 1988
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Pago Pago, Samoa — Honolulu, HI
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Fig. 1c. EP1-88-OC cruise track and station locations.

10




CAST LATITUDE
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TABLE lc. EP1-88 CTD cast summary.

LONGITUDE
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1w
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2W
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8w
1w

DATE

MAY
MAY
MAY
MAY
MAY
MAY
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MAY
MAY
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MAY
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TIME
(GMT)

303

855
1248
1259
1620

152
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1026
1009
1253
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1404
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1446
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1034
1232
1528
1736
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1327
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1113
1418
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1508
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853
1203

618
1129
1646

W/S DEPTH
(kts) (m)

8 0
18 5372
20 5372
13 5791
14 5788
21 5106
17 5161
19 4778
18 4786
10 4444
13 4457
16 4230
18 4285
20 4322
17 4322
18 4322
15 4267
20 4291
16 4346
16 4334
14 4334
11 4388
7 4389
11 4475
12 4377
14 4371
15 4303
12 4356
8 4444
8 4450
4 4813
2 4998
1 4991
10 5183
18 5109
20 5140
17 4905
18 4813
19 4955

CAST
(db)

207
301
5472
301
5836
5148
305
4850
301
4498
303
4294

4287

301
1003
1002
1005

254
4265

300
1008
1010
1004
4443

301
1017
1013

301
4497
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5043
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EP2—-88-0C CRUISE TRACK
June 17 - July 9, 1988
Honolulu, HI — Manzanillo, Mexico
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Fig. 1d. EP2-88-OC cruise track and station locations.
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CAST LATITUDE
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TABLE 1d. EP2-88 CTD cast summary.

LONGITUDE

139
140
139
139
134
134
129
130
124
124
124
119
119
119
114
114
109
109
109
110
109
109
109
109
110
109
110
109
110
109
110
110
109
110
110
109
110

AW
. 8W
.5W
.2W
. 2W
.8W
W
. 6W
. 9w
.TW
.3W
. 8W
. 8W
.TW
. 8w
W
. 2W
AW
. 5W
.3W
. 6W
. 5w
.9W
. 6W
. 2W
W
.8W
W
.3W
. W
. 6W
oW
. 8W
1w
.Ow
. 2W
. AW

AU UOUTON D D b D=

DATE

JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUL
JUL
JUL
JUL
JUL
JUL
JUL
JUL
JUL
JUL
JUL
JUL
JUL
JUL
JUL
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TIME W/D
(GMT) (T)
2013 155
930 105
2118 95
2346 80
2050 895
2258 90
2048 110
2311 110
120 100
341 85
609 85
505 0
741 120
952 120
707 130
1002 100
1455 115
1855 111
235 120
833 115
1403 80
1937 100
117 115
501 115
833 120
1257 90
49 85
409 130
726 150
1031 155
1400 155
1756 155
19 190
534 180
1146 175
1456 185
2013 165

W/S DEPTH
(kts) (m)

16 4450
10 4383
11 4346
15 4322
9 4380
8 4380
15 4493
14 4527
12 4567
10 4610
8 4616
0 4179
15 4193
12 4181
6 4028
4 4047
12 3470
10 3470
13 3621
9 3793
10 3967
7 3927
10 3895
7 3992
7 3749
10 3767
8 3743
8 3409
9 3807
10 3767
10 3857
13 3785
20 3882
20 3882
23 3901
25 3919
21 3920

CAST
(db)

1005
1005
4403
301
4388
302
4509
300
1944
4664
304
205
4248
303
4072
301
3548
307
1003
1002
306
3990
1000
1001
1006
3798

1003
1005
1008

305
3820
1002
1000
3941
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EP4—88—-0C CRUISE TRACK
October 13 — November 10, 1988
Seattle, WA — Papeete, Tahiti
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Fig. le. EP4-88-OC cruise track and station locations.
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TABLE le. EP4-88 CTD cast summary.

CAST LATITUDE LONGITUDE DATE TIME W/D W/S DEPTH CAST
# (GMT) (T) (kts) (m) (db)
0 25 24.5N 115 11.6W 19 OCT 88 2018 250 4 3764 502
1 10 30.8N 109 18.9Ww 22 OCT 88 1159 60 5 2626 1000
2 9 0.0N 109 26.6W 23 OCT 88 116 265 4 3473 1001
3 7 59.4N 109 35.3W 23 OCT 88 639 260 7 4069 1001
4 7 0.4N 109 43.9W 23 OCT 88 1154 250 15 3882 1000
5 5 1.6N 110 O0.5W 24 OCT 88 14 205 18 3895 3799
6 5 2.3N 110 O0.1Ww 24 OCT 88 300 208 16 3895 300
7 3 59.6N 110 0.2W 24 OCT 88 907 185 20 3821 1001
8 3 0.0N 110 O0.3Ww 24 OCT 88 1437 170 20 3864 1004
9 2 O0.5N 110 8.9Ww 25 OCT 88 1045 145 10 3886 3798

10 1 57.6N 110 6.3w 25 OCT 88 1329 150 10 3886 299
11 1 29.78 110 0.4Ww 25 OCT 88 1633 131 9 3733 1007
12 0 95.6N 110 0.7w 25 OCT 88 2007 155 12 3803 1001
13 0 29.6N 110 0.4w 25 OCT 88 2335 135 12 3743 1001
14 0 30.1s 110 O0.7W 26 OCT 88 510 110 10 3621 1004
15 0 1.3s 110 10.0w 26 OCT 88 933 110 10 3795 3699
16 0 0.6s 110 11.3w 26 OCT 88 1230 115 11 3818 302
17 1 0.45 109 59.9W 27 OCT 88 937 140 6 3945 1001
18 1 29.4s 109 58.7Ww 27 OCT 88 1258 130 9 3846 1002
19 4 58.5S 109 59.6W 29 OCT 88 331 140 14 3415 300
20 5 0.6 109 57.6W 29 OCT 88 603 133 12 3391 3247
21 5 0.25 110 4.4Ww 29 OCT 88 1206 20 7 3633 1001
22 2 59.95 110 O0.2Ww 29 OCT 88 1738 125 12 3773 1004
23 2 1.6S 110 0.2wWw 30 OCT 88 10 120 8 3898 3799
24 2 2.75 109 58.6W 30 OCT 88 306 110 8 3943 302
25 0 59.1N 113 1.2W 31 OCT 88 218 120 10 3910 3784
26 0 0.1s 114 58.6W 31 OCT 88 1354 130 12 4019 3913
27 0 0.7 114 58.2w 31 OCT 88 1655 120 10 4016 299
28 0 0.0N 120 O0.5w 1 NOV 88 1353 110 11 4202 4048
29 0 0.3s 120 0.0wW 1 NOV 88 1709 105 11 4193 301
30 0 7.0N 124 25.6W 2 NOV 88 1303 117 22 4598 4396
31 0 7.1N 124 26.4W 2 NOV 88 1551 106 13 4579 167
32 0 0.4N 129 59.5W 4 NOV 88 1204 115 11 4288 3997
33 0 1.4N 129 57.4W 4 NOV 88 1518 115 12 4322 299
34 0 0.6S 134 59.6W 5 NOV 88 1151 120 13 4371 4199
35 0 0.58 135 0.0w 5 NOV 88 1535 120 17 4350 301
36 0 2.4N 139 58.5W 6 NOV 88 1528 100 9 4352 4047
37 0 1.9N 139 56.8W 6 NOV 88 1852 115 10 4358 300
38 0 1.6S 142 59.5W 7 NOV 88 819 110 6 4377 1002
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EP5—88—-0C CRUISE TRACK

November 14 — December 11, 1988

Papeete, Tahiti — Seattle, WA
i \
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Fig. 1f. EP5-88-OC cruise track and station locations.
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TABLE 1f. EP5-88 CTD cast summary.

LONGITUDE

140
140
139
139
139
139
139
139
139
139
140
139
140
140
140
140
140
140
140
139
140
140
139
139
139
139
140
139
139
139
140
140
147
147
144
142
140
140
140
137
134
132
132
132
132
132
131
131

.3W
.1W
. 9w
.2W
AW
. 4w
. 5W
. 9w
.4W
W
.OW
. 4w
. 4W
.2W
.5W
. 4w
.IW
. 5W
. 6W
. 6W
.TW
.3W
.TW
. 4w
. 9%
.TH
. 5w
1w
. 8W
.2W
. 6W
. 8W
. BW
.4W
.3W
. 8W
.0W
. 4W
.Ow
.5W
. 2W
.5W
LW
. 2W
. 9w
. 2W
. 4w
- OW

DATE

NOV
NOV
NOV
NOV

NOV.

NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NGV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOv
NOV
NOV
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
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TIME W/D
(GMT) (T)
621 95
1151 80
1723 95
558 90
903 95
1225 90
1600 95
1934 90
2318 76
933 90
1319 100
430 100
839 100
1255 105
1631 125
938 80
1328 95
2234 110
408 110
940 140
1554 140
1911 150

36 155
419 140
752 140
1152 140
2301 140
156 140
529 145
1047 135
1503 140
1949 135
2211 135
105 150
1511 150
253 185
2334 150

24 155
107 155
1332 140
135 145

17 160
253 160
1252 190
1913 120
116 75
711 95
1301 95

W/S DEPTH
(kts) (m)

15 4292
16 4493
20 4444
20 4261
20 4261
14 4279
14 4267
14 4302
18 4328
18 4303
20 4267
17 4267
16 4334
22 4309
18 4823
18 4371
16 4371
10 4385
13 4297
15 4340
14 4352
15 4377
14 4850
14 4844
14 4822
12 4985
20 4998
16 4924
18 5121
10 4844
8 5152
8 5137
22 4952
13 4930
18 5121
11 5010
18 4990
21 4968
17 4957
16 4751
11 4659
18 4679
16 4536
6 4813
24 4907
10 5029
20 5029
14 4918

CAST
(db)

1007
1003
1009
4106

300
1002
1000
1006



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
0 <50 meters
| 50-200 meters
2 200-500 meters
3 500-1,000 meters
4 1-2 km
5 2-4 km
6 4-10 km
7 10-20 km
8 20-50 km
9 50 km or more
TABLE 5. Cloud type.
Code Cloud Types
0 Cirrus
1 Cirrocumulus
2 Cirrostratus
3 Altocumulus
4 Altostratus
5 Nimbostratus
6 Stratocumulus
7 Stratus
8 Cumulus
9 Cumulonimbus
X 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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PRESSURE (DB)

POTENTIAL TEMPERATURE (°C)
APRIL 25 — MAY 12, 1987
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Fig. 2. EP1-87-RS spring potential temperature (C) section along the equator. Contour interval is 1°C.
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POTENTIAL TEMPERATURE (°C)
MAY 13 - 23, 1988
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Fig. 3. EP1-88-OC spring potential temperature (C) section along the equator. Contour interval is 1°C.
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PRESSURE (DB)

SALINITY (PSU)
APRIL 25 — MAY 12, 1887
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Fig. 4. EP1-87-RS spring salinity (psu) section along the equator. Contour interval is 0.1 psu.
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PRESSURE (DB)

SALINITY (PSU)
MAY 13 — 23, 1988
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Fig. 5. EP1-88-OC spring salinity (psu) section along the equator. Contour interval is 0.1 psu.
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SIGMA-THETA
APRIL 25 — MAY 12, 1987
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Fig. 6. EP1-87-RS 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.



SIGMA-THETA
MAY 13 — 23, 1988
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Fig. 7. EP1-88-OC 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)
APRIL 25 - MAY 12, 1987
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Fig. 8. EP1-87-RS spring oxygen (ml/l) section along the equator. Contour interval is 0.2 mi/l.
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OXYGEN (ML/L)
MAY 13 - 23, 1988
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Fig. 9. EP1-88-OC spring oxygen (ml/l) section along the equator. Contour interval is 0.2 miA.
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POTENTIAL TEMPERATURE (°C)
JUNE 22 — JULY 1, 1988
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Fig. 10. EP2-88-OC summer potential temperature (C) section along the equator. Contour interval is 1°C.
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SALINITY (PSU)
JUNE 22 — JULY 1, 1988
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Fig. 11. EP2-88-OC summer salinity (psu) section along the equator. Contour interval is 0.1 psu.
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SIGMA—-THETA
JUNE 22 ~ JULY 1, 1988
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Fig. 12. EP2-88-OC summer 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 22 - JULY 1, 1988
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Fig. 13. EP2-88-OC summer oxygen (ml/l) section along the equator. Contour interval is 0.2 ml/l.




POTENTIAL TEMPERATURE (°C)
OCTOBER 13 — 28, 1987

LONGITUDE
140°W 135°W 130°W 125°W 120°W 1 15°W 110°W
0 ____/ ’—/

" -/——f////:,//;// 4 4-
/ 15
..

g 200 AT T —— "}
5]
24
2
@ -—_\//‘/12\*//

300 — 1 -
S~ T

/\\//_10
o 8 \J o

500 };/" : A : Wad I i : K/‘V—T—”- Vol

0 500 1000 1500 2000 2500 3000
RANGE (KM)

O0°N, 140°W to O°N, 109.9°W

Fig. 14. EP2-87-OC fall potential temperature (C) section along the equator. Contour interval is 1°C.
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PRESSURE (DB)

POTENTIAL TEMPERATURE (°C)
OCTOBER 26 — NOVEMBER 7, 1988
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Fig. 15. EP4-88-OC fall potential temperature (C) section along the equator. Contour interval is 1°C.
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Fig. 16. EP2-87-OC fall salinity (psu) section along the equator. Contour interval is 0.1 psu.

35



PRESSURE (DB)

~ SALINITY (PSU)
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Fig. 17. EP4-88-OC fall salinity (psu) section along the equator. Contour interval is 0.1 psu.
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SIGMA-THETA
OCTOBER 13 — 28, 1987
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Fig. 18. EP2-87-OC fall 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
OCTOBER 26 — NOVEMBER 7, 1988
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Fig. 19. EP4-88-OC fall potential density (kg/m) section along the equator. Contour interval is 0.5 less than 26.0
and 0.2 greater than 26.0.



OXYGEN (ML/L)
OCTOBER 13 — 28, 1987
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Fig. 20. EP2-87-OC fall oxygen (ml/1) section along the equator. Contour interval is 0.2 ml/L
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POTENTIAL TEMP (C)

CAST EP1-87—-RS —-019 DATE 03 MAY 87 TIME 1324 GMT

LAT 08 20.2S LONG 109 17.0W
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CAST EP1-87—-RS —-020 DATE 03 MAY 87
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POTENTIAL TEMP (C)

CAST EP1-87—-RS —-022 DATE 06 MAY 87 TIME 0224 GMT
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POTENTIAL TEMP (C)

CAST EP1-87—-RS —-023 DATE 07 MAY 87 TIME 0123 GMT
LAT 00 01.0S LONG 120 00.9W
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POTENTIAL TEMP (C)

CAST EP1-87—RS —-024 DATE 08 MAY 87 TIME 1135 GMT
LAT 00 04.2N LONG 124 26.3W

SALINITY (PSU)

[ I | { [ | |
0 1 2 3 4 5 6

OXYGEN (ML/L)

106



£65°1
8¥S"1
g9r'i
¥l
LZel
8.7°I
8Tl
LLLh
[44%"
990’1
$00°L
60
8.8°0
1080
81L°0
2890
G190
8660
085°0
299°0
G0
976’0
L05°0
98¥°0
¥o¥°Q
244
£i¥0
¥8L0
S¥¢°0
10£°0
T
L0Z°0
9610
¥01°0
260'0
0000

{A—-NAQ)
a-vi13a

N 0262 HId3Q G692 13m L°LZ AMG T INNOWY 9 anoTD
L AMIGISIA DA L1 0dS L Gl NI ONIM  £0 ¥3I3NOWVE

L ALVIS V35S | M3HIVAM ME9Z ¥Z1 ONOT NZ'¥0 00 IVl
ANO GELL 3R /8 AVW 80 3IVQ  #20- SY~L8~1d3 ISWO

¢ee'LZ L8°1
¥oe' LT 88’1
08°L2 18°1
;5T 9L
*iZ°LZ 6S°1
[STANXA 16
LT ¥l
(S WA Ge'l
Te0°L2 01
S96'9Z 160
1574-%: 74 880
698'92 oLo
¥89°92 0
8L¥'9C 190
96¢°92 £9'1
L¥S'92 a1’z
eE92 (VY ArA
(A% 4 oye
192°92 LS7
192°92 08T
IZ'9Z 6892
LL1°92 87
L¥0'9 £8'c
806°62 00'e
eLLse 80°¢
Fisy 14 1 A%
z8L'ee 6i'e
geavyZ 8¢
1¥9°¢T 8L¢C
230 A A 8LC
} % TA YA oLy
0LeTT Sy
60L°C2 69y
1£9°22 09’y
L1922 Sy
819°CT LY
/w)
HL—91S A0

(41 4°0 4%
oS ve
135170 4
SEEYE
VA= 4
£96°¥¢
4740 2%
VRS 49
608°vE
8L9've
14 R4
PLIPE
89LyL
SYa've
168 9C
LTE6YE
5100 4%
L¥6°PE
£96¥C
LGB
186'v¢
vL6'YC
7450 4%
T96'¥L
L¥0'SE
860°6e
] T A
Zee
YO G¢
Gov ae
208°6¢
g8l ee
0sT'ee
£9T°8¢
£LTse
T AN

(nsd)
™S

8Z9'¥ LO0}
cTLY 0001
180°S 006
8iL'S 008
LL6'S 0SL
Z2T9 00L
859 0c9
8799 009
65S°L 0S¢
318 008
Iee oSt
£96'8 00¥
806°0F 0S¢
6S6°LL 00§
¥95ZL  0ST
IS6ZL 002
8¥0'Sl 061
iZi'gL 08}
18S°€L 0Ll
Z9rcl 091
olL€L  0St
LS6°CL  OFl
YLEFL OfL
191'¢l  0Z1
¥S0'9L  OLt
8c9'ZLl 001
Z00'6L 08
Sz o
g20sT 0L
Zzo'sz 09
I£6'ST 0§
1B6'ST  OF
0z9°LZ  0F
1684 O
¥S68°LZ  0O)
gG6'4Z O

) (=q)
dN3L 10d S3¥d

(1/7N) NIDAXO

9 S 14 < rA l 0
i ] | | 1 |
V13IHL-VYA9IS
8¢ 97 vZ [AA 1A
_ _ L 00z
¥Z 1SVYD
°p S 0O 0
— — 0001
— — 008
- — 009
— — 00V
— — 002
0
0¢ 07 0l 0
(0) dA3L TVIIN3LOd
| i i ]
9¢ Ge 14 ¢e

(nSd) ALINIMVS

(8Q) 3I¥NSSIAd

107



POTENTIAL TEMP (C)

CAST EP1—-87—-RS —025 DATE 09 MAY 87 TIME 1551 GMT

LAT 00 00.2S LONG 129 58.8W
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POTENTIAL TEMP (C)

CAST EP1—-87—-RS —026 DATE 10 MAY 87 TIME 1716
LAT 00 00.7N LONG 135 00.0W

GMT

(o] A
5 — T P 3 -
0 S
0 I I
33 34 35 36
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I | | T | | |
0 1 2 3 4 5 6

OXYGEN (ML/L)
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POTENTIAL TEMP (C)

CAST EP1—-87—RS —027 DATE 12 MAY 87 TIME 0020 GMT
LAT 00 02.4S LONG 139 59.4W
30 | 1
/n/ 22 /
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0 1 I
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: t | | 1 l
0 2 3 4 5 6

OXYGEN (ML/L)
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POTENTIAL TEMP (C)

CAST EP1-87—-RS —-028

DATE 12 MAY 87

TIME 0908

LAT 00 02.8N LONG 139 54.8W
| |

GMT
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I ! I
2 3 4

OXYGEN (ML/L)
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POTENTIAL TEMP (C)

CAST EP1-87—-RS -029

DATE 12 MAY 87

TIME 1454 GMT

LAT 00 54.7N LONG 139 59.3wW

24 ,
20 — -
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10 — -
1 ‘.
5 — ° x5 X -
0 S
0 I I
33 34 35 36
SALINITY (PSU)
1 ! x I I 1
0 2 3 4 5 6

OXYGEN (ML/L)
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CAST EP1—-87—RS —-030 DATE 12 MAY 87 TIME 2324 GMT
LAT O1 59.0N LONG 139 58.4wW
30 — '
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! | {
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CAST EP1-87—-RS —031 DATE 13 MAY 87
LAT 02 01.6N LONG 140 00.7W

TIME 0850

GMT
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25 —

)
o
|

POTENTIAL TEMP (C)
o o
I |

SALINITY (PSU)
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] {
3 4

OXYGEN (ML/L)
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POTENTIAL TEMP (C)
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POTENTIAL TEMP (C)
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POTENTIAL TEMP (C)
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POTENTIAL TEMP (C)

CAST EP2-87-0C —-010 DATE 14 OCT 87 TIME 0350
LAT 00 02.1S LONG 139 57.6W

GMT

)
o
|

w
|

—
o
I

26

|
34

SALINITY (PSU)

|
2

| | I
3 4 5

OXYGEN (ML/L)

150



880
G480
£6L°0
L0L0
6890
LL9°0
1690
6290
S09°0
6LS°0
76880
260
L6¥°0
LS¥0
(44 &)
¥8L°0
€920
6620
28T0
¥0T°0
¥SL°0
€0L'0
2800
000°0

(N—NAQ)
a-viiaa

W ZZC¥ Hid3Q  0'SZ 13M 0L ANd € INROWY € ANO1D
6 ALMUGISIA 1 #1 (dS 1 SOL I ONiM 01 ¥313W0NVE

€ 31VIS vaS | ¥3HIVIM M9°LS 6€1 ONOT SI'Z0 00 IV
ANO 0850 3L 8 100 ¥ 31vQ 010~ J0—L{B~Zd3 1SVO

¥.59T OLO
ISS°9Z 890
SO¥'9Z  6L'L
9T ST
8T LT
L1192 18°C
8r6'ce 06
80L°6T ¥6C
0Z8'SZ  Z0'€
88CSZ  €0°€
184574 £0°¢
Z¥6¥Z  00°€
2692 168C
9CST ¥6'Z
9ce vz 20¢
£86°¢T Ie€
899'€T  8€°¢
LT8°€T e
»ZLeT FA R
567 Ty
oeeIT  ITY
vLT2 S+ 4
9997  IS¥
£99°ZC 80y
/)
HL-9IS  AXO

£BL¥YC
YI8¥L
888y
£68'¥¢
656°¥L
LA R4
(2424
4 4R
080's¢
[4:] %Y
PR
grTse
LivEe
Z6T'sE
Bl ec
18¢°se
SLiee
990°6¢
L66°¥E
L¥6're
ZI6've
069'¥C
988'¥%
L88'¥¢C

(nsd)
s

€T S0C
orrilL 00¢
80521 052
114X 00C
809°¢! 06l
148t 08t
Zierl 0Ll
L1€°91 08t
9eT°LL 0st
00i'8l orl
1264 ocL
1£0°0Z ozt
12 4 34 oLl
199°12 00}
£80°72 06
9Z8'¢T o8
S6Zv2 0L
g12°'sT 08
90L°8T 0s
1 44%°14 or
JRA &' T4 oL
¥.9'92 1§74
006'92 41
L1692 0
(@ (80
dWdl 10d S3¥d

(1/7IN) NIDAXO

9 S 4 < rA l 4]
| ! | ] | i |
V1IH1-VN9IS
2 7A 9 yZ rAA 0t
_ _ _ 00Z!
0l ISVD
— — 0001
— — 008
— - 009
71 ©° s o o [0
— — 002
0
0¢ 0¢ 01 0
(D) dW3Ll VILIN3LOd
| _ T _
g¢ 153 149 1%

(nSd) ALINITVS

(aa) 3¥NSS3yd

151



POTENTIAL TEMP (C)

CAST EP2-87-0C -011 DATE 14 OCT 87 TIME 0713 GMT
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POTENTIAL TEMP (C)

CAST EP2-87-0C —-012 DATE 14 OCT 87
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POTENTIAL TEMP (C)

CAST EP2-87-0C -013 DATE 14 OCT 87 TIME 1516
LAT 01 30.0S LONG 139 59.5W
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POTENTIAL TEMP (C)

CAST EP2-87-0C -014 DATE 15 OCT 87 TIME 0733 GMT
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POTENTIAL TEMP (C)

CAST EP2-87-0C -015 DATE 15 OCT 87 TIME 1024 GMT
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POTENTIAL TEMP (C)

CAST EP2-87-0C —-016 DATE 16 OCT 87 TIME 1135 GMT
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POTENTIAL TEMP (C)

CAST EP2-87-0C -017 DATE 16 OCT 87 TIME 1407 GMT
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POTENTIAL TEMP (C)

CAST EP2-87-0C —-018 DATE 17 OCT 87 TIME 1348 GMT
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CAST EP2—-87-0C —019 DATE 17 OCT 87 TIME 1625
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CAST EP2-87-0C -020

DATE 19 OCT 87

TIME 1421

LAT 00 10.0N LONG 124 22.6W
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POTENTIAL TEMP (C)

CAST EP2-87-0C —-021 DATE 19 OCT 87
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POTENTIAL TEMP (C)
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POTENTIAL TEMP (C)
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POTENTIAL TEMP (C)

CAST EP2-87-0C —-027 DATE 23 OCT 87 TIME 2345
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POTENTIAL TEMP (C)
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CAST EP2—-87-0C —030 DATE 25 OCT 87
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POTENTIAL TEMP (C)

CAST EP2—-87-0C —-052 DATE 01 NOV 87 TIME 0004 GMT
LAT 09 00.1N LONG 110 00.8w
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POTENTIAL TEMP (C)

CAST EP2-87-0C —-053 DATE 01 NOV 87
LAT 10 02.5N LONG 110 00.9W

TIME 0631

GMT
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[ |
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OXYGEN (ML/L)
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POTENTIAL TEMP (C)

CAST EP2-87-0C —-054 DATE 01 NOV 87 TIME 1151 GMT
LAT 10 15.3N LONG 109 15.0w
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POTENTIAL TEMP (C)

CAST EP2-87-0C —055 DATE 02 NOV 87

TIME 0408

LAT 11 00.0N LONG 110 00.5W

GMT

30

SALINITY (PSU)

| |
3 4
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CAST EP2-87-0C -056

J |

DATE 02 NOV 87 TIME 0956

LAT 12 00.7N LONG 110 01.8W
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TIME 1607
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POTENTIAL TEMP (C)

CAST EP2-87-0C —059 DATE 03 NOV 87 TIME 0341 GMT
LAT 15 00.5N LONG 109 59.4W
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POTENTIAL TEMP (C)

CAST EP1-88-0C —022 DATE 25 MAY 88 TIME 0205
LAT 00 58.5N LONG 139 59.5W

GMT

=
1

%) £N
2 S

0 I [
33 34 35
SALINITY (PSU)

36

o

| I ] i |
0 1 2 3 4 5

OXYGEN (ML/L)

308




qor't
L6gL
et
ezl
a8l
FAN N
880’1
9€0’t
£86°0
G260
G98°0
£08°0
8840
1490
9690
9160

y8r'o
89¥'0
[As 4V
b 4]
18 4+
£0¥0
98¢°0
69¢°0
05£°0
08¢0
80%£°0
G82°0
8S2°0
9LT0
G810
6€1°0
£60°0
L{y00
0000

{(n~NAQ)
a-viraa

W 68Cr HIX] 827 13M 097 AMG L INNOMY 8 dNOT0
8 ALMIGISIA  Df LO QdS 1 060 M0 ONim Ol d313n0uvE

€ AUVIS VIS | H3HIY3IM MG'6S 601 ONOT NG'8G 00 I
N9 GOZO 3N 88 AWYN 67 AUV0 220~ J0-88-1d3 1SWO

o8gLz  8gl
LT 6L
¥se'LT 69L
uUTLT W't
87TLT YL
6814 €61
SYILT  (£L
youLz  oOfL
Ze0LT €Ll
€96'9Z  60°L
L06'9Z 860
998'9Z 00°L
X997 L
Y997  ¥TL
169 LIt
£8Y9z 9L
6Ly Tr'l
L1999 9r'L
ST L¥L
099’9z  6¥'L
Yooz 19t
o9z  LEL
¥9€°9Z  S9'L
SrE9z WL
gez9z el
Wwoez 022
L96°ST 10T
wist  I£T
€666 26T
OLl'ST  IST
ov6'€T  €9°¢
£TYET  OfF
L8TET 0S¥
0STET VS
L0ZTET  IEr
SSI'ET  8TF
(/)
HI-9IS  AXO

LA R 4"
[4 1 R o
LGS'¥e
LR
0sg¥¢
£66 YL
L9S°vC
LLGYE
£09¥C
629°r¢
989'¥e
999'%¢
899°¥¢
9TLYC
0£8'¥C
152500 4
VAN B 4%
9€8¥e
TR 4%
SEave
%71 2%
808've
608'v¢C
rigre
141"
£rLve
LLLye
102748 4
[AY A 4%
ive
18L ¢
10
LYEe
IG6°vC
8G6°¥C
096 ¥C

(nsd)
WS

lgr'y olotL
ors'y 0001
969y 008
£eC's 008
L9L's 0SL
8L0°9 Q0L
4159 0s9
£98°9 009
9zs°L 0SS
T4 00s
GL9'® osr
L56'8 00¥
*aL's 0se
[7A% 13 00
80L°LL 0sT
66811 4,074
Gle'tt 061
vLELL o8l
966°L 1 0Ll
80071 091t
610°Tt oSt
19L°¢t ori
L6T°CL ocl
Y44 AN ozl
gigzZi oLt
3749 3 00l
60T°ri 06
rA T o8
or09t [+74
298°LL 08
00¥'TT 0s
IR s 44 or
GG0'ST o5
S8L°eZ oT
£9€°6T ot
B816°6Z 0
(@  (8a)
di3L 1Od S3Nd

(/W) N39AXO

(nSd) ALINIVS

9 S 14 ¢ Z l 0
_ _ H | _ |
V13IHL-VYNOIS
82 9 1 44 [AA 07
_ _ | 00Z4
ZZ 1SV)
%0 S 0 0
— - 0001
— — 008
— — 009
- — Q0¥
— — 002
0
0% 0¢ 8]} 0
(2) dW3L TVILN3ILOd
* ﬂ _ m
9¢ 3% 1 49 13

(84d) 33NsSS3yd

309




POTENTIAL TEMP (C)

CAST EP1-88-0C —-023 DATE 25 MAY 88
LAT 01 29.6N LONG 140 00.3W

TIME 0536

GMT

30

n
o
I

o
I

—
o
|

|
35

SALINITY (PSU)

| 1
3 4

OXYGEN (ML/L)

310




L0¥'0
£8¢°0
¥9£°0
S¥e0
¥Z00
0050
SLTo
1 44
9120
08L'0
gcL’o
600
90’0
0000

(n—-NAQ)

B8LE LT
8LeLT
wLLT
SeZ°L2
FAYAf X4
961°LT
(41 3 £/
£60°L2
o' LT
99692
§06'97
06892
Z6L°9C
5£9'9Z
£96'9Z
6Lv'9T
S9¥'9Z
1S¥'SZ
1297
(12374
LSE°9T
62¢°9C
£62°9Z
¥eiaT
1oz
650°92
9va'sT
S06°SZ
0Z¥'sZ
¥L0°6T
60¥°¥Z
SOL'¥Z
j:74 A4
G62°¢T
el
£¥TeT

>

d

d

.

3 00 0@

I NN

0]

COOMOC v e om v omgmowvm o g

©6'0

233
coo

£6°0
()

.

o™ <
NAgT8=
-y - -

9y
65y
°1 R 4

/)

G-YiT3d HL-9S  AXO

998" L
088t
188°¥¢
SeEve
698 ¥¢
L28¥C
¥06'¥C
T74° 5 0%
SEEPC
LE8PE
Z6LvC
LOB'PE
08
9G6'¥¢
656°r¢
[74: 340
rL6°P8

(nsd)

oSy
1ZS°"
[AN: % 4
¥is'g
8e8'e
09079
£9v°9
296°9
oYL
Zie
¥er'g
08L'8
Va:| ]
Lol
9Ll
968°L1
Ga6°L1
£80°71
SieZL
88y Tl
L4
858°Z1
860°¢l
eet
Kocl
09Z'¥1
ari’si
0591
[A4:-4: 17
sl
YLiL0T
698717
609°%Z
LSO'ST
V§T°ST
Y925z

()

oLl
oSt

oz
Ot
0

(8q)

ws dN3l 10d SHd

N GLry HIA3Q L'17 DM 827 AMC

L INNOMY 8 ANQTD
8 ALTTEISIA 1 1L GdS 1 060 YK ONIM T A3I3INCHUVE

¢ 31VLS VIS 1 YIHIVIM MC00 OFL ONOT N9'62 LO IV
N9 9¢S0 ML 28 AWM ST 3UVQ €20~ J0~88—1d3 1SYO

(1/7IN) N3I9AXO

(NSd) ALINITYS

9 S 14 < Z } 0
| ] | | | |
V1IHL-VYNOIS
8Z gz | LA 2z 0z
_ . _ 00Z1
§T 1SVD
°p S 0 ©
] — 0001
o — 008
] - 009
T — 00V
] -— 00¢
0
o 0z ol 0
(2) dN3L TVILN3LOd
_ _ | 1
9¢ S¢ 43 cg

(8@) 3¥NSS3NUd

311




CAST EP1-88-0C -024 DATE 25 MAY 88 TIME 1040

LAT 02 O1.1N LONG 139 58.6W
J l

GMT

25 —

)
o
]

POTENTIAL TEMP (C)
o o
| |

30
//11-/ 22

23

24

33

I I
34 35
SALINITY (PSU)

Jr—

| I ! |
1 2 3 4 5

OXYGEN (ML/L)

312




3T
950'¢
or8'e
€19
18¢°7
LT
el
8yl
£0r°l
(439
€9T’1
4T
ol
£t
09071
2001
¥6°0
6.48°0
oL80
8€L0
<990
2880
99570
6¥G°0
££5°0
915°0
66¥°0
I8¥ 0
£9¥°0
S¥¥ 0
LTy o
30¥v'0
8870
0680
80¢°0
9920
£22°0
64170
LAY
060°0
S¥00
Q000

(n—NAG)
0-vi130

W LLEP HIdID 012 13M §°ET AMG O INNOWY X N0
8 ALTNAISIA DI TL GdS L 001 dIG GNIM L1 M313NONvE

€ 31ViIS VIS O A3HIY3IM M9°9S 681 ONOT NL'LO 20
NS OF0L INL 88 AWW 67 AUvd  #20— 20-88—1d3 L1SVO

L6L°L2
L6L LT
8LLLT
6¥L LT
6TL°L2
599°LT
6S5°LT
99¢°Le
Lo L
yeTLe
981Le
SLLLT
6¥lLT
€L
Le0°LT
296°92
£06'9C
16492
61097
229'92
91592
SS9z
LIrel
v
£8C°9C
L%
gL 9T
S62°9C
£67°9C
[4Y4: 14
80192
LEFST
SO¥'GZ
SLe'¢eT
¥eLet
S£9°¢?
906
Lov'e?
ez
0¥ eT
L6C°¢2
0.0, 2wd

s

B s I3 > Lt L X

E5RIIVABIIGARANAN

R3EZIQ53
Co~r-G0

RBRE

b3

.

BRIYRNIaER
N rrr-rC0od

~
o~

19 4

<
«

969°v¢
$69°¥¢
L89'¥¢
FLO¥E
999'¥¢
org e
£09°v¢
968G
14540
[A%1°0 4%
196°¥¢
LCER2Y
QLS ¥E
TLGPC
009°v¢
(4% 2
6¥9'¥C
SE9'¥E
LiLre
09448
slgre
era e
LG8 re
998'¥¢
188°¥C
888’ v¢
868'¥¢
£06'¥¢
816'v¢
(A LR4Y
£ 1A% 2%
Ligye
Ly8re
806'¥%
1R 4Y
SLEYE
986' e
£86°rC
86 ¥¢
TLE¥YE
CLEYE
£LE'FE

(nsd)
ws

850’1 £y
gLl 000¥
14 4L 0sE
el 000
eL9'L 00T
1227 Q002
ole 0051
oA 4 0001
gcL’s 006
66L'S 008
LS1'9 0S4
292'9 004
L6¥'9 089
70049 009
69¥'L 0SS
ele 00s
¥Z9'8 osy
S¥a'6 00¥
8r0'oL ose
L1801 008
SE9 Ll 0s?
£80°C1 002
1N (A 06l
9LeTL 0]}
£66°71 0Lt
L9021 091
[44:- ¥4} osi
giigl orl
LLETL otl
999°¢1 974
iyl 13
s8l'sl 001
996°91 06
R4 K14 ]
LY €T 0L
G66°e7 o9
1 XA & 14 0s
8rs vy or
829¥Z o
LY oz
[R=7A8 24 ol
SYLYT 0
(@ (g0
didl 10d S3Yd

(1/7N) N3I9DAXO

9 S 14 1y Z i 0
_ _ _ _ | | |
V13IHL-VNOIS
8z 97 | £A rAA 0Z
L _ 00Z1
¥Z 1SV
%0 S 0O 0
n \ — 0001
- — 008
I
— — 009
- & ooy
2
- Y | ooz
_ I 0
(41 02 ] 0
(9) dW3L1 WVILN3LOd
_ I T ]
g¢ =3y ye 5y

(NSd) ALINITVS

(8Q) 3¥NSS3Ud

313



CAST EP1-88-0C -025 DATE 25 MAY 88 TIME 1327 GMT
LAT 02 01.0N LONG 139 58.5W

N
o
|
I

POTENTIAL TEMP (C)
o T
] i
o

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

314




(/W) N3I9AXO

9 S 14 < [4 3 0
l | i _ | | |
V13H1-VAIIS
8z 9z ¥Z [AA 0z
_ | | 0024
GZ 1SVD
— — 00014
¥89°0 0¥99Z 060 YiYE  S¥90L LOf
£89°0 9¢9°9Z 160 o¥L¥e L4901 0Of - — 008
{090 TIS9T (80 YO9¥C  9GSIL  0SZ
{350 IS¥Y9T  LLO CYe¥e  S80ZL 002
IS0 6£¥9Z 8.0 IS8'¥C  IBLZL 061
S6¥'0 SZ¥9Z 080 9S8 ¥C  8/2TL 08l
8(¥'0 00¥9Z 060 898y IS¥ZL 0Ll — - 009
I9¥'0 G.€9Z 160 LY ¥l 091
S0 O¥YC'9ZT  G6°0 68gye 95871 0Sl
Y0 ¥IC9ZT  80'L CO6'¥  €20CL  OFl
oOl¥0 6629 9l'L Zo6¥C  160CL  OfL
T6§0 (929 9T L&Y €£6Z€CL 0TI _ L oov
¥(£0 STTIT 651 9€6'¥yC  SBSCL  OLl e] 0 S 0 0
98¢0 9919 ©F1 eC6ye  SL8€L 00l
9C0 96ST  I9L 606vC  LO8'¥L 06 -
YIC0 £9LST 6L 998%¢ 0B¥YSGL 08 .
1620 ¥¥SZ 927 608°¥S 089°9L  OL 2
0920 SZC¥T  B¥E  TLLYS  0660Z 09 ] ;> — 002
610 CFLET  SO¥ STEYE  L9¥ST 0§ .-
LL1O S9S'€T  LLF 6¥6¥C  ¥CL¥Z  OF e’
$CI'0 Y0SCT  ¥LY Z96¥C  TICY¥Z  OF gy
680°0 (€T SUF CLE6YC  6BS¥Z 02 2
YO0 ZSHET  1BF 96YS  9YI¥YZ 0L ™ 0
0000 SS¥YEZ SLy  LI6YC SYI¥T O ! |
i
(n-ri) am (s @ (@) 0% 0c 0 0
0-v1130 HL~91S  AXO WS  dndl 10d S3ud on dW3L IVILNILOd
NLLSY HIIO 122 13M 8'CZ AMO 8 INNOWY 9 GNO1D ! ! ! !
L ALMGISIA DI ¥1 OdS L 0Z1 i ONIA 01 ¥313N0NvE 9¢ 1% 14 %Y

€ VIS Y3S T d3HIVIM MG'BS 6C1 ONOT NO'LC Z0 I
N9 £Z€1 3L 89 AYW GZ AI¥Q GZ0— D0-88-1d3 ISWO

(nSd) ALINIVS

(84@) 3dnss3yd

315



POTENTIAL TEMP (C)

CAST EP1-88-0C -026 DATE 26 MAY 88 TIME 1506 GMT
LAT 02 59.2N LONG 140 00.5wW
30 1 1
25 — n
20 — |
15 — -
10 -
5 7 =
0. -
0 1 I
33 34 35 36
SALINITY (PSU)
| l 1 1 l 1 |
0 1 2 3 4 5 6

OXYGEN (ML/L)

316




gl
oLyl
0seL
L92°1
£
FyAN
oLt
18071
0L0°1L
9L6°0
L1670
¥58°0
98L°0
LATAY]
8£9°0
69970
£¥S0
LTS°0
0Ls0
¥6r°'0
giro
19%°0
o
L&Zyo
80¥°0
88¢°0
99¢°0
ore o
60L°0
£€L2°0
2T°0
681°0
Grl0
860°0
6¥0°0
0000

(n—-Nra)
a-v113a

XL
86¢°L2
§S€° L2
¥Og L2
8L2°LL
87T'L2
261742
L e
yLO°L2
[A e XA
8£6'92
££8°92
L0L'92
61992
9£G°9Z
£9r'9Z
GSr'9T
1441
orr'az
81992
0r'9T
S8L"9C
L1 o974
961°92
£21°97
916°62
£69°6Z
$e] 74
oLL YT
osece
SLLST
Zoee
80€°€2
000°€Z
8L6°T2
06T

HL—2IS

3

. e

NGNS ND (VO WO
858NRNNEARERGBERRR
OO rrrr e 000 ™ v

s

»

IR eY - anQNT a0
oW NNNNN ™ -

SRR
<<

FA') 4
£9°r
Sr'y

QL))

AXQ

296 ¢
Q95" ¥e
LRy
6ySre
6rs e
0859
LSS
695°C
699°¥C
809°rC
FA% R £
LS9
[ATA oY
9L 48
L6L¥S
1384 Y
L% 4%
13444
[AC A e
0S8 e
'3 5 Y
(2% % 29
(00 2%
08L¥¢
Q6L 8
9SL'Ye
oriye
erive
8LLYE
L e
968 e
S68°vC
8L8PC
P4 B Y
ezare
(44K £

(nsd)
™S

N EOCY HId3d 6712 13M L2 d

C ALVIS V35 | ¥3HLVIM

Q9Z'y L0l
LSEY 0001
0Ly 006
ZTL's 008
"e's 0SL
964G 00
980°9 0s9
905'9 009
g61L 0ss
1694 005
oice i
9016 oo
€20l 0§E
¢egol 00g
YL 082
Z86'LL 002
BCO'ZL 061
gL'zt 081
oriZL 0Lt
8L2°C1 091
88T 0§81
SI¥ZL O¥
¥65°ZL 0%
IcleL ozt
055°€t Ol
¥6C¥L 001
8S£'Gl 06
ci641 08
2Ze6L 0L
9l0€Z 09
18Z’€C 0§
S6L°€T  OF
cI8¥z 0f
04§ 0Z
9262 ot
6LL'SZ 0O
(0) (8qa)
dN3L 104 S3xd

¥ INNONY 6 aNO10
8 AUTNGISIA Dt S1 OdS 1 GC1 30 ONIM  T1 ¥IIINONYE
NS00 OFlL ONOT NT'6S 20 IV
IO 9051 ML 88 AWM 92 VD 920~ J0~88~—1d3 LSVD

(0/7IN) N39AXO

(NSd) ALINIVS

9 S ¥ ¢ z 1 0
_ _ _ | | |
VIIHL-VA9IS
8z 9z ¥z A4 0z
m , | 00Z!1
9Z 1SVD
] — 0001
— - Q008 U
X
m
w
v
— — 009 S
m
°
- — oor &
— — 002
0
0g 0z ot 0
(2) dW3L 1VILIN3LOd
_ _ _ _
9¢ gs 123 ce

317




POTENTIAL TEMP (C)

CAST EP1-88-0C —-027 DATE 26 MAY 88 TIME 2106 GMT
LAT 03 59.6N LONG 140 00.2W

20 — -
15 — -
10 — -
. | 2 N
-
0 T I
33 34 35 36
SALINITY (PSU)
1 I I I I ; x
0 1 2 3 4 5 6

OXYGEN (ML/L)



0sS°L
ors'lL
09’
PTA
1eet
Gl
L8271
9Ll
£cLt
9L0'L
Lot
£56°0
2880
6180
¥L’0
.90
699°0
L4 AY
829°0
2190
G850
LLS0
6650
8£s'0
§1§0
L8¥°0
LG¥°0
80¥°0
£9¢°0
¥ieo
292°0
oLzo
LSL°0
S0L°0
£650°0
0000

(n—NAQ)

YO¥ LT
86€°LT
[AS W LA
98e’LT
€T LT
61T°L2
| YA Y X4
L
L¥0'LZ
89692
8L6'9C
897
SLLIT
L0L9t
8£9°9C
696°9Z
1GS°9C
629°92
£05°9C
SO¥P°9T
0ze 9T
LLT9e
§£0°92
£¥est
19¥°ST
[41:3 4
74: 374
$96°¢T
61T
Li8TT
jua: g1l
60922
90972
¥09°Z7
¥65°77
188°22

[ R K

R8T RR2BNV3R325
—_e—e e QOO0

o0
—o
™ e

FBBLABLR
NNNNNNONN

INRRISD
AR A Y

ar'y
1304
£S'y
6y

/m)

O-vil3d HL-9IS AXO

" 958y HIdI]

UEZ 13M 897 A0 9 INNONY L JN0TWD
8 ANASIA DI Z1 OdS L SC1 Y0 ONIM €1 d313M04vE

€ 3UVIS Y35 | N3HIVIM MZ'00 OFl ONOT N9'6S €0 IV
IND 01T 3L 88 AN 92 3V LZ0~ J0—88~1d3 1SVD

S9G°¥C
£95°9¢
LG96°¥C
[A%i°R 2%
1§5'vC
LR
[4° 0 4
SLGYC
GBS PL
£T9¥C
SEO¥L
¥39°¥C
8L9L
L6970
FATAS 4
68L¥C
Q9L v
TATA o
QZL¥e
S0L ¥
VA Y
£89'%C
¥59¥e
999°¥C
GELPE
Lylye
SE8'vE
riB¥E
R3S 23
698°9<
Lya e
LYa¥e
i g R g
S¥E L
e
L¥EPE

{nsd)
ws

ey S0l
rocy 0001
SLY 006
VEA 008
£66°s 0S¢
L69°S 004
¥92°9 059
¥9L°9 009
Liv'L 05s
£30'8 00S
19v'g 0S¥
FA9 N 09, 4
0956 1,539
8¥0°01L o 0}
BLL 0L (1,774
SET'LL 002
0T L [s:13
L1714 08l
35, B QL
894°L1 091
ZIeZL 0S|
£6¢°C1 ori
$+ra 4t oKl
60v'rl 0zZ1
£9¢°91 Cli
24981 0ot
98,77 06
i¥6°¢2 o8
£08'ST 0L
9¢e 9e 09
£66'9Z 0§
¥86°92 or
£66'9Z  OF
100742 (474
§zZo'LZ Ol
§s0°4Z O
()] (8q)
dMil 10d S3¥d

(/W) NI9AXO

(nSd) ALINITVS

9 S ¥ Y Z } 0
L _ _ _ I _
V13IHL-VYWOIS
87 I A A rAA 0z
_ _ _ 00Z1
LT ISVD
o S 0 0
—] | — 0001
- - 009
- — 00V
— — 002
0
0% 0z 0l 0
(2) dA3L WILN3LOd
{ ] | ]
9¢ 11 1 29 %Y

(8a) 3¥NSS3IYd

319




CAST EP1-88-0C ~028 DATE 27 MAY 88 TIME 1113 GMT
LAT 05 00.1N LONG 140 00.5W
c 5
Q.
=
Lad
-
15 — -
<
|—
-
o
5 10 -
Q.
5 — 7 -
0 | I
33 34 35 36

SALINITY (PSU)

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

OXYGEN (ML/L)

320




2680
L68°0
9280
€SL°0
LL0
0ZL0
2040
789°0
099°0
L£9°0
Zi90
¥86°0
0550
S06°0
LS¥0
80¥°0
L8€°0
L0€°0
LS2°0
902°0
S61L°0
£01L°0
500
0000

(n—NAQ)

G-vi3a HL~0IS

Ny HId3Q 07 13M 9°GT AN T INNOWVY 9 aNno10
8 AUTEISIA 1 80 OdS L OC1 ¥iQ ONIM L1 ¥313M0NvY

C UviS V3S | d3HIVAM MS00 O¥i ONCY NI'00 SO IV
ANO CLLL 3L 88 AVW L2 AUV 820 J0—-88-1d3 1SWD

89L°97
L9L°92
£99'9C
99¥°'9Z
68¢°97
S62°92
6192
G96'ST
£Le'sT
£€8G°GT
814 4°14
030'SZ
999°¢2Z
Lsred
680°¢T
098°2¢
a¥8Te
L8922
0% A
YLLTT
¥l L2
¥89°2¢
<89°T¢
28922

.

N [ Rl A0
NEJE3I38R283
OO O ON 7= v v v o o e o

B3I
-+ <<

5108 4
44
[A* 4
FA*S 4
vy
€S’y
"1 4
99’y
09’y

VAl
AXO

£99'v¢
£99°%¢
LAY
GLIvL
£29v¢
SLOvL
2oL
STI¥e
ST
SLOYC
YeLve
YSLYC
VA5 4%
L967%C
866°vC
606'vs
£06'¥¢
006°vL
868
L8E'¥C
188 ¥C
188've
131" 8 4%
18EYC

(nsd)
™S

56 108
L£G°6 00¢
26001 s
gLt 0,074
L0511 061
08071 08l
[AvArAS L1
9.9°¢t 091
0 4 0si
oL9'sl ori
05¥91 ocl
ooLgl ozZi
165°€T oLl
925°s% 001
YoLse 06
oye 92 08
£LE°9T 0L
£6£°9T 09
(4% 474 0s
656792 oy
90.92 oc
PAN )14 74
8897 0l
9892 0
(2) (80)
dNil 104 Sid

(1/7W) NIDAXO

(NSd) ALINITVS

9 S 14 < Z { 0
_ _ _ _ | _ |
V1IHL-VYAOIS
82 92 1 £A [AA 0Z
_ _ _ 002!
8Z LSVD
— - 00014
] — Q008 O
o)
m
(7]
w
— — 009 5
™M
£
- ®.O S 00 — 00% -
— — 00¢
0
1Y 0¢ 0l 0
(2) dA3L TVILNILOM
| I T _
9¢ 13 Y 1 4 £<

321




POTENTIAL TEMP (C)

CAST EP1-88-0C —-029 DATE 27 MAY 88 TIME 1418
LAT 04 59.0N LONG 139 59.8W

GMT

SALINITY (PSU)

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

OXYGEN (ML/L)

322



£6¢°¢
LT
856'C
0EL%
12 X4
99T
6664
oL9’i
6261
L
66¢°1
o8¢t
Z0¢°i
T AL
961"t
6ci’t
6404
8Lo’L
G56°0
0680
280
6¥L°0
€L
LILo
6690
189°0
099°0
8¢9°0
£19°0
9850
08580
S05°0
L5¥0
LO¥ 0
L6E°0
L0270
9520
9020
eS1°0
£oL0
2600
000°¢

{m—~NaQ)
a-vimaa

N OSYy HIJIQ 6722 13M T'ST AMG T INNOWY ¥ ANOT0
8 AUMEISIA DI 80 QdS L S¥L 0 GNIM L1 M3I3N0NVE

¢ AUVIS VIS | ¥3HIVIM MS'6S 6€1 ONO1 NO'6G ¥O v
AND iyl JNL 88 AVN (T 2UVO 620~ J0-88—1d3 1SV

66L°LT
C6LLT
YLD
SYL LT
TTL LT
0L9°LZ
L95°LT
S65°LT
v (T
S8C°LT
% LA 24
881°LT
Z61°LT
280°LT
0L0°L2
8L6°97
126°9Z
648°97
GL8'9r
18492
¥69°9Z
£25'9T
L¥e 92
LLE°9T
LTI
96092
906°'SC
£29°G2
T08°ST
Fad% 14
896°¢7
681°¢T
S80RT
£68'CC
L¥8°CT
9¢8°CZ
274 A4
88LIT
92LTT
869°7Z
989°7Z
88972

HL~-9IS

R S N e )

Pk B

2R3RALIRBI

66°C

oyt

§RNSTA23
[of Rk ol o IR SR

B3I32I538
tEFFLEFN

LA
PA: N 4
o9y
69y
LSy

a/m)
AXO

969°¥¢
£69'¥L
SB9¥C
LYAN 49
£99°vC
oro've
S09°¥¢
295°¥e
oo o
£GG°re
056 ve
Jasien o
£95°vL
€8S 'L
86G°¥L
919¥e
0e9'¥C
ke
059’
099'v¢
LG9¥e
GL9re
629'v¢
ST9¥L
oYl
1A £
1E9¥re
969
989’ ve
[4-TA o
L06°%¢
L96'vC
SS6'YC
806°vC
206' e
006'¥C
L6B'¥C
688 L
088'vC
088'¥C
088've
088'vC

(nsd)
s

ZE0'4 L6¥F
ZoL°L 000¥
19Z°1 008§
0551 000¢
ZeL) 00SZ
91T 0002
¥£0°¢ 0051
00Y'y 0001
£08'y 006
Z0€'S 008
629°S 0S¢
ail9 004
ST¥'9 059
6S0°L 009
- 0SS
096°L 008
riv'g 0S¥
6548 o0
190'6 0s¢
LEY'6 00§
0Z6'6 052
L78'01 002
¥STLL 0Bl
Zig'LL o8l
ZLeTL 0Ll
8Z0'¢L 09t
S86'CL  0S1
19€°GL  OFl
zZ03l Ot
orLLL 0zl
11 74 118}
¥Z¥'sZ 001
0£LST 06
09£'9Z 08
¥8€'9Z 0L
¥6$'9Z 09
Gi¥eZ oS
126'9Z  O¥
96997  0Of
¥eL'9Z  OZ
prA T A gl
{189 0
0) (8q)
dM3L 10d S

(1/7N) NI9DAXO

9 S 14 < Z i 0
L ] | L | |
V1IHL-VYA9IS
8¢ i YA 1 24 rAA 1A
_ _ L 00Z1
62 1SV
%0 S O ©
- — 0001
—] — 008
— — 009
— — 00¥
— — 00¢
0
0% 0z 0l 0
(2) dW3L TVILN3LOd
| | | |
g¢ 11y 14 ¢

(NSd) ALINITYS

(8@) 3¥NSS3Ad

323



POTENTIAL TEMP (C)
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