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I. INTRODUCTION

Atlantic Oceanographic and Meteorological Laboratory cruises during 1991
vere directed at meeting the objectives of the Western Tropical Atlantic
Experiment (WESTRAX, Brown et al., 1992) and the Atlantic.Climate Change
Program (ACCP, Gordon et al., 1992). Both programs have similar objectives
vith somewhat different areas of interest. WESTRAX is interested in the
western tropical Atlantic Ocean and the ACCP, for now, is interested in the
subtropical gyre of the North Atlantic.

The primary objectives of both programs are to increase our understanding
of the dynamics of the regional circulation and the role of ocean circulation
in global climate, to develop the capability to monitor the climatically
important processes, and to provide data needed in the development of the
coupled ocean-atmosphere general circulation models to be used for global
climate prediction. In particular, the mechanisms by which the ocean trans-
ports heat to balance the net radiation deficit at northerly 1latitudes are
being studied.

During January, June, and September 1991, the WESTRAX cruises considered
western boundary currents in the tropical Atlantic to study cross-equatorial
transports of heat, mass, salt and momentum. Tracklines are shown in Figures
1-3. Additionally, during January and June 1991, the ACCP considered western
boundary currents at 26.5°N in the subtropical Atlantic (Figure 2). In addi-
tion to CID data, XBT data were taken along these transects. Herein, we
describe CTD data reduction procedures and list the reduced data from these
cruises.

II. DATA COLLECTION AND ANALYSIS

Data from WESTRAX/ACCP cruises conducted on the NOAA ship MALCOLM BALDRIGE
during three cruises in 1991 are contained in this report. Table 1 shows the
type of data collected on each cruise. Techniques used to reduce the CTD and
XBT data to final form are shown below.

Table 1. Types of Data Collected by Cruise

Cruise Vessel Dates CTD XBT

January 1991 MALCOLM BALDRIGE 1/08 - 2/06/91 35 111
(MB-91-01-STACS)

June 1991 MALCOLM BALDRIGE 6/12 - 7/05/91 49 189
(MB-91-04~STACS)

September 1991 MALCOLM BALDRIGE 9/08 - 9/23/91 25 7
(MB-91-06-STACS)
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A. CTD Data

1. System Description

The Neil Brown Instrument Mark III CTD system used in WESTRAX and ACCP
includes pressure, temperature, conductivity and oxygen sensors. The instru-
ment scans at a rate of 30 scans per second. The descent rate is approxi-
mately 30 m per minute to a depth of 200 m then increases to 60 m per minute
for the remainder of the cast. The CTD data are averaged in one decibar

increments. Appendix A contains graphic representations of CTD profiles
arranged by cruise and cast number. CTD values are listed at selected .
pressures. Because of problems with the CTD oxygen sensors, these data are

not included in this report.

2. Calibration

Laboratory calibrations are used for the CTD pressure and temperature
sensors: CTD pressures are assumed to be accurate to within + 6.5 db and CTD
temperatures to within : .005°C. Bottle salinities are collected using a
Rosette sampler lowered with the CTD, with the final values determined using a
Guildline Autosal wunit. Bottle salinity accuracies are on the order of
+ .002 psu. The bottle salinities are used for calibration of the raw CTD

data using the methodology described below.

a. The bottle salinities are editted for obvious bad values by graphical
temperature-salinity comparisons with previous regional hydrographic
studies (Wilburn et al., 1987a,b, 1988, 1989; Williams, 1986a,b) and by
examination of the residual differences between bottle and CTD salinities.

b. The wuncalibrated CTD salinity profiles are examined for conductivity
sensor changes by examination of the time history of the residual differ-
ences between the editted bottle salinities and the CTD salinities, and
divided into calibration subgroups if necessary. An iterative least
squares regression is run on the residual (bottle minus CTD) salinity vs.
pressure data for each subgroup, and linear or polynomial corrections are
obtained over appropriate portions of the water column.

c. The wuncalibrated CTD salinity profiles are corrected using the results of
the regressions, and the temperature-salinity correlation of the cali-
brated CTD salinities is again compared with the bottle salinities and the
historical data set as a final quality check. The calibrated CTD salinity
and temperature data are despiked, and a final data set subsampled to 1 db
spacing is produced.

Discussions of the bottle salinity quality and CTD performance for the

individual " cruises, and tabulation of the respective calibration corrections,
follow.

January 1991:

The January 1991 cruise included 35 CTD casts. Casts 10-35 were taken in
the western tropical North Atlantic, and casts 1-9 along 26.5°N east of Abaco,
the Bahamas. The CTD performance was marginal again on this cruise, the last
to use the faulty CTD instrument (Johns and Wilburn, 1993). The result was



erratic calibration changes, requiring cast-by-cast calibrations similar to
the September 1990 cruise. Fortunately the bottle salinity data quality was
high.

There was a depth dependence to the distribution of bottle salinity minus
uncalibrated CTD salinity, with values at the surface approximately .016 psu
fresher than found at 1000 db. Below 1000 db there was a constant offset
between the bottle and uncalibrated CTD salinities. Figure 4 shows the time
history of the bottle minus uncalibrated CTD salinity for pressure greater
than 1000 db. The CTD conductivity drifted erratically within the range of
.007 to .034. A polynomial fit was determined for the upper water column over
the entire 34 casts, and matched at 1000 db to the time-varying correction in
the deep water for each cast. The bottle minus CTD salinities were examined
cast by cast vs pressure and vs potential temperature both graphically (not
shown) and statistically, and confirmed the drift in the CTD conductivity
sensor.

The polynomial correction and the constant corrections applied to the CTD
below 1000 db are tabulated below:

P < 1000 db:

S =S5 - .016 + .2B89e-04*%P - .157e-07*P*P + .266e-11*%P*PxP

P > 1000 db:
Casts Correction Casts Correction
1.2 .016 20 .018
3-4 .013 21 .017
5 .009 22 .024
6 .012 23 .014
7 .014 - 24 .017
8 .011 25 .024
9 .007 26 .017
10-11 .013 27 .018
12 .015 28 .033
13 .012 29 .025
14 .013 30 .021
15 .019 31 .026
16 .023 32 .033
17 .030 33 .014
18 .031 34 .025
19 .020 35 .034

Figure 5 shows the bottle salinity minus the final calibrated CTD salinity vs.
pressure. The upcast bottle values were matched with the downcast-CTD data by
potential temperature, not pressure, to eliminate noise produced by internal
waves, etc. These residuals were then plotted vs the pressure at which each
bottle was tripped. For the 35 CTD casts, there were a total of 252 bottle
values and the standard deviation of the calibrated CTD data minus the bottle
salinities was + .003 psu.
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June 1991:

The June 1991 cruise included 49 CTD casts. Casts 1-6 were taken along
26.5°N east of Abaco, the Bahamas, and the rest between Barbados and the

equator off northern Brazil.

A different CTD instrument was used during this cruise than the previous
1990 and 1991 cruises, and the CTD performance was dramatically improved.
Unfortunately, problems were experienced with faulty CTD wire, and several
thousand meters had to be cut off, causing the remaining CTD casts to be
limited to a depth of 4500 m. Autosal problems at the beginning of the cruise
required the first 6 casts to be calibrated using the regional historical
temperature-salinity correlation in the deep water.

There was no depth dependence to the distribution of bottle salinity minus
uncalibrated CTD salinity. In addition, the CTD performance improved to the
point that all 49 casts fell within + .003 of zero; i.e., even without using a

post-cruise calibration the CTD was very accurate.

Figure 6 shows the time history of the bottle minus uncalibrated CTD
salinity for pressure greater than 1000 db. The CTD salinity was observed to
drift slowly within the range of .003 to -.003 psu, and stabilize to -.001 to
-.002 for casts 21-49. The bottle minus CTD salinity were examined cast by
cast vs. pressure and vs. potential temperature both graphically (not shown)
and statistically and confirmed the small drift in the CTD conductivity
.sensor.

The final salinity corrections used are shown below:

Casts Correction Applied
1-6 .003
7-15 .000
16-18 -.002
19-20 -.003
21-22 -.002
23-24 -.001
25-33 -.002
34 -.001
35-40 -.002
41-46 -.001
47-49 -.002

Figure 7 shows the bottle salinity minus the final calibrated CTD salinity vs.
pressure. The upcast bottle values were matched with the downcast CTD data by
potential temperature. These residuals were then plotted vs. the pressure at
which each bottle was tripped. For the 49 good CTD casts, there were a total
of 229 bottle values and the standard deviation of the calibrated CTD data
minus the bottle salinities was + .002 psu.

September 1991:

The September 1991 cruise included 25 CTD casts. Casts 19-25 were taken
along 26.5°N east of Abaco, the Bahamas, and 1-18 were taken between Barbados
and the equator off northern Brazil.
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The CTD performance continued to be good, similarly to the June 1991
cruise. The uncalibrated CTD salinities agreed with the bottle salinities
within a -.002 to .001 psu range. There was no depth dependence to the
calibration. Figure 8 shovs the time history of the bottle minus uncalibrated
CTD salinity for pressure greater than 1000 db.

The constant corrections applied to the CTD are tabulated below:

Casts Correction
1-3 .000
4-6 -.001
7-8 .001
9 ~.001
10-18 .000
19-20 -.001
21-25 -.002

Figure 9 shows the bottle salinity minus the final calibrated CTD salinity vs.
pressure. These residuals were then plotted vs the pressure at which each
bottle was tripped. For the 25 CTD casts, there were a total of 174 bottle
values and the standard deviation of the calibrated CTD data minus the bottle

salinities was :+ .002 psu.

B. XBT Data

Appendix B presents XBT data by cruise and cast number.

12
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APPENDIX A: CTD DATA

Casts are presented by cruise and increasing cast number.
Julian day and time, cruise number and vessel, and position
are given at the top of each plot. Temperature, salinity, and
sigma-t profiles are shown for each cast.
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APPENDIX B: XBT DATA

Casts are presented by cruise and increasing cast number.
Isotherm depths in meters are listed at temperatures ranging
from 28° to 6° Centigrade.
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ISOTRERM DEPTRS (N) IBOTHERN DEPTES (M)

RV WALCOLM RALDRIGE AB-STACS38-91 R/V RALCOLM BALDRIGE MB-STACS18-91
XBT NO 1 2 3 ‘ 5 6 ] XBT NO. 8 9 10 11 12 13 14
YEAR 91 91 91 ” 9 2 ” YEAR a 9: " 9} ! ! 9
1 1 1
DAY (GAT) 8 9 10 1 i2 13 1 PiaE ot H 33 2016 220 oobs  o2ip  oube
TINE (GMT) 1755 1834 1649 1823 1825 1624 1828 TINE (GWT) 1823 18
. . 0.01 10.02 10.03 10.03
. . 6.49 26.65 22.73 19.27 17.20 LAT (N) 13.73 11.77 10.02 1
ton (w1 3o08) 3639 deal e M an en LON (W) 59.60 55.02 S51.13 50.70 50.28 49.81 49.37
BURF T (C) 26.1 23.8 23.8 24.0 26.0 26.5 26.4 BURF T (C) 26.7 27.0 26.8 26.7 26.6 26.6 26.7
28 3 67
27
E a2 93 79 04 26 90 1 77 2 55 n 7
108 93 111 25 103 83 86 7 65 76 81
:f 1 32 128 114 134 24 114 94 4 80 35 8 2
23 122 106 52 69 185 138 151 23 120 102 :1 3 8 H 3
22 111 127 8¢ 112 175 156 185 22 133 1 3 10 44 Y44
21 143 140 105 147 202 172 180 21 46 05 107 ‘
29 114 109 99 100 105
163 133 163 232 192 208 20 156 1
ig 15 3% 200 210 267 227 235 19 167 139 130 uz a0 los 108
18 195 M6 9l S dS i5T i%: 17 320 130 13 13 1m0 e i
a HH 438 S ¥+ 4 16 237 1e5 152 146 140 148 1M
3 18 259 205 165 153 147 156 145
15 217 296 5 14 280 219 176 162 162 172 160
1 HH 428 13 298 - 234 19¢ 172 182 188 174
13 234 12 340 280 204 188 189 217 189
I HH n 315 208 201 208 232 250 201
s 10 392 351 284 278 283 299 295
10 253 9 89 335 329 373 369 379
. 8 445 402 389 440 435 447
4 7 525  4%¢ 530 543 513
: 6 128 594 661 €82 675
IBOTHERM DEPTHS (n) 1BOTEERM DEPTRS (M)
R/V RALCOLN BALDRIGE RB-5TACS30-9]1 R/V MALCOLM BALDRIGE AB-5TACS30-91
XBT NO. 15 16 17 18 19 20 21 XBT NO. 22 23 24 25 26 27 28
:5::n 9: 9: si 91 91 91 91 YEAR 91 91 91 91 91 91 91
DAY (GHT) 8 18 18 1: 1: 13 1; HD:T?G T) x; ; 1; zg P zt 21
DAY (GM 1 20 0
TIRE {GAT) 1210 1353 1539 2103 2250 0024 003, TIME (GMT) 0917 1045 1752 0705 1183 1353 185§
LAT (M) S.81  9.43 9.02 8.65 8.25 97.87 97.87 LAT (N) 7.20 6.94  6.48  5.95  5.70  5.49
. . . . . . . . . 5.20
LON (W)  45.12 49.26 49.46 49.5¢ 49.73 49.85 a9 g% LON (W) 50.19 50.44 50.85 51.28 S1.08 $0.77 50.52
BURF T (C) 26.7  26.6 26.8 26.7 26.7 27.6  35.8 SURF T (C€) 27.1 26.9 27.3 27.0 27.1  21.0  27.3
3] 64 H 0 28 1 ¢
11 1 119 [} 47 8 74
26 70 68 62 63 54 68 39 26 113 130 122 73 70 52 03
25 77 74 67 67 ¢ 74 PH
25 116 133 128 83 18 76 85
:; :z :: Z; 75 74 8¢ 51 24 121 138 128 LT} 84 84 99
EH 2 8 n 79 82 92 61 23 123 143 1 97 87 93 105
2 I L H a3 95 99 66 22 126 147 13 103 90 97 110
87 98 106 7% 21 11 151 139 105 9¢ 101 115
20 113 110 100 94 102 112 80 T 140 16
e 145 110 98 106 120
%: i;: i:f ifg 132 106 118 86 19 148 171 154 117 105 112 124
18 12 i Hs 14 a3 91 18 183 174 163 124 121 126 130
i i oo 117 132 97 17 161 179 168 128 132 138 146
120 120 137 305 16 167 185 179 130 138 1&1 154
15 149 182 136 133 3123 143 109 15 174
189 190 137 141 147 158
14 i:: 164 i;‘ 149 132 152 117 14 181 192 199 139 148 153 162
3 1, e 5 162 138 157 12% 13 191 200 210 149 148 156 171
12 T TR 180 146 130 12 196 214 227 167 154 161 178
_ 197 159 148 11 209 231 246 202 182 176 192
10 298 296 257 287 194 185 10 256 260
308 329 306 259 263
H 360 36 15 297 264 263 9 324 274 353 3ge 378 315 299
s g 4 m 3718 3se 370 8 396 3113 Q2 475 436 388 373
: HU Y 80 sS40 70 7 528 S06 509 %55 554  §22
647 618 6 693 638 634 630 640 640
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1SOTHERR DRPYTRS (n)

R/V EALCOLA BALDRIGE MB-STACS38-91

91

1
OAY (GAT) 20
TIRE (GAT) 1753

5.03

21 21

2
0645 1642

4.27 4.71
48.56 47.97

ISOTHERN DEPTRS (M}

R/V mALCOLA BALORIGE MB-STACS538-9)

RONTH 1 1 1 1
DAY (GmT) H : H
TIRE (GAT)

23
0645

75

1S0THERR Deprys m)

R/V maLCOLM BALDRIGE

XBT NO 36
YEAR 91
RONTH 1
DAY (GmT) 22
TINE (GAT) 0025

R/V MALCOLA BALDRIGE

NB-STACSIB-9)

P 3 3 0 PP
91 91 91 91 91 s1
1 1 1 1 1 1
22 22 22 2 23 23
1556 . 1724 1853 0053 0237 o)

ISOTHERM DEPTRS (M)

MB-STACS38-9)

X8t No. 50 51 52 53 s¢ ss 56

YZAR 91 91 91 91 91 81 91
MONTH 1 1 1 1 1 1

DAY (GAT) 4 214 2¢ 24 25 25 25

TIRE (GHT) 0914 1116 1783 1959 0247 1242 1440

T e 495 445 355 3.75 1033

LON (w) 44.01 44.04 44.0) 44.04 44.03 44.05

e 272 27.3  27.%

107 61 7

127 7% 101

132 102 108

136 113 109

139 120 jos

140 126 110

144 129 111

151 132111

156 165 133

159 152 336

161 160 1q3

163 168 183

166 172 1839

174 180 154

178 182 206

189 183 212

200 Jas 33

233 207 188

200 20 306

281 30 324

415 480 450

560 659  gs;




180THERK DEPTES (M) ISOTHERM DEPTHS (M)

A BALDRIGE RD-STACS38-91
R/V MALCOLK BALDRIGE AB-STACS3B-91 R/V RALCOLI L
BT NO. 64 s 66 67 se 69 70
XBT NO. 57 s8 59 60 61 62 63 XBT NO
91 YEAR 91 91 91 91 91 91 91
YEAR 91 91 ” " s 41 1 RONTEH 1 1 1 1 1 1 1
RONTH 25 25 26 26 26 26 26 A AR LR SN RO N B S B
DAY (GNT) E (GNT) 1855 2059  325% 0111 030
TIRE (GMT) 1445 2226 0021 0731 1354 1454 1652 TIRE (GAT)
0.68 1.05 LAT (N} 1.0 1.77 213 2.50 2.8 3.20 3.8)
N 2,30 1.56 1.1l 0.5¢  0.30 : SV 700 47.40 47.78 48.17
Lon (M) 43705 44108 44002 «4.22 44)55 4497 45138 LON (W) 45177 46.14 46.54 4700
; URF T (C) 27.8  27.5  27.4 27.3 27,3 27.1  21.1
BURF T (C) 27.5 27.3 7.2 27.% 27,7 27.7 217 f-_-”-(
- 26
28 94 27 0 8 22 63 69 67 54
69 84 70 84 8 8 tH 13 79
H# 144 90 92 86 05 81 98 L 80 78 72
a6 97 25 94 0 8¢ 79 a2 81 106
% in 100 T 97 24 99 94 91 66 87 1064 110
EP 106 106 94 91 8 23 104 102 94 88 89 107 117
3 10¢ 118 99 92 100 22 108 1os 95 90 92 111 122
i i 118 109 95 109 no 1o 109 98 92 s« 113 126
124 20 113 113 104 96 98 116 153
20 110 U R 19 116 115 109 107 111 139 156
1 W 123 136 14 140 18 125 125 117 117 125 144 163
18 14 125 1es 253 162 17 e im0 1m0 1 au a0 in
5% 152 142 168 160 172 18 169 178 163 1e1 182 1
a8 15 172 182 169 195  18& 177 187
15 186 iz; ;;: i:; 197 14 180 186 177 204 189 185 198
i 303 178 226 236 210 13 191 196 201 228 197 195 214
12 02 200 242 245 226 12 209 234 220 240 281 237 246
;: g;s 218 278 255 26¢ R 238 2 260 285 304 294 213
----------------------------------------- 278 10 303 290 292 318 386 357 1335
1 AU HHE R I+ Y T V1 9 358 348 353 389 402 390 367
9 LT LA 1 R T 8 408 468 488 475 476 476 482
2 3 BL Bl da a1 sos 7 629 632 546 523 541 S17 579
: 608 581  SBE 586 589 6 696 680 585 563 653 628 664
ISOTHERN DEPTHS (M) 150THERN DEPTES (M)
R/V RALCOLM BALDRIGE MB-5STACS38-9]1 - R/V RALCOLE BALDRIGE WB-STACS3P-91
x8T RO. 7 72 73 % 75 76 7 X8T wo. 78 79 00 0 62 o3 a4
YEAR 91 91 91 91 91 9 91 Yoan 9 51 91 9l 9l 91 91
RONTH 1 1 1 1 1 1 1 RONTR 1 1 1 1 1 1 1
DAY (GT} 27 27 27 27 27 27 27 DAY (GAT) 27 27 28 20 28 28 28
TIME (GAT) 0900 0906 1100 1255 1454 1654 1855 TINE (GAT) 2059 2259 0051 0255 1453 1654  185%
LAT (N} 3.85  3.65 416 4.45 4.79  S.12  5.43 AT (N) $.73  6.1¢ 6.55 6.95 B5.10 6.42 8.73
LON (W)  4B.64 48.64 49112 49.60 50.04 $0.51 50.93 LON (W}  $1.39 S1.78 5216 52.49 52.46 52.28 52.08
SURF T (C) 27.3  27.2  29.3  27.3  27.2  21.3  27.4 BURF T (C) 26.9 27.2 27.1  27.1  27.0  21.0  27.0
28 ’ p -
27 @ a 63 78 79 65 51 27 29 65 2 a8 89 - 106
26 77 79 12 e 88 75 77 26 64 87 99 109 103 110  11¢
25 a5 g6 107 113 91 82 0z e 1T a0 T iies 13 anm
24 97 ss 114 24 106 125 119 137 131 130
23 106 108 120 23 123 129 129 149 154 138
22 111 114 134 22 135 13 134 163 160 143
21 0 12 1a 21 146 142 142 176 168 148
20 163 145 145 20 T e Tise  isl 174 1se
19 145 149 149 19 151
18 150 153 1s2 18 155
17 153 185 188 17 157
16 185 157 187 16 163
15 159 160 158 s 178
14 164 163 160 14 184
1) 17 17¢ 17 13 193
12 225 217 186 12 203
11 40 2w 242 11 225
10 308 300 290 T Ity
9 381 358 gay 9 320
8 68 s68 H 82
: 652 7 570 585 595 539 540 517
6 6175 645 6 676 681 698 652 655 658
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ISOTRERN DIPTES (M)}

R/V RALCOLA RALDRIGE

RB-5TACS18-91

X87 NO. 85 8 87 ss oS 90 51
YIAR 9 91 9 1 ” ” 1
BONTH 1 b 1
DAY (GAT) 29 25 29 29 29 29 29
TIRE (GAT) 0323 0624 0929 1225 1520 1821 2128
LAT (N} 9.21 9.46 9.67 9.88 10 08 130.3 10.858
LON (V)  52.49 $3.17 $3.8% S4.58 85.35 8$6.08 56.76
SURP T (C) 26.9  27.0  27.0 27.0  27.2  26.7  26.9
20
27 77 80 7
26 116 103 96 D) 89 106 97
BT 126 113 102 0 95 110 108
24 102 122 112 91 97 117 11
23 151 138 124 95 99 123 119
22 156 148 130 98 102 129 181
21 167 1s1 137 102 105 133 160
T 179 172 142 108 107 143 189
19 107 201 147 1e8 111 153 192
18 202 207 153 114 119 160 184
17 212 217 172 120 138 174 196
16 222 224 175 130 157 180 2s
TTT229 235 1a3 136 168 1ae 232
252 243 186 142 176 196 234
27¢ 2S¢ 203 1es 193 203 261
299 268 213 186 211 221 278
326 295 228 218 236 252 1%
387 371 219 235 260 313 3854
438 418 261 28B4 292 368 408
497 833 378 321 387 396 sn
570 617 547 442 436 495 61D
704 690 852 703 700 733

1SOTBLAR DEPTHS (M)

R/V RALCOLN BALDRIGE

AB-5TACS38-91

IBT NO, 9% 100 1m0 102 103 104 108
YEAR 9] 91 3 9 91 91 91
RONTR 1 1 2 2 2 2.
DAY {(GHT} 4 10 30 1 2 3 3
TINE (GAT) 1456 15%¢ 1656 1338 1805 1788 1758
LAT (N) 11.81 13.05 11.96 12.29 13.12 17.44 17.44
LON (w) 60.99 61.26 €1.51 61.63 62.03 65.20 65.20
BURP T (C) 26.0 26.) 26.6 6.2 26.5% 26.4 26.3

28 128

27 146

26 " 69 30 67 169 94

25 k1) 48 7 37 72 182 107

24 37 61 [-L] 53 75 199 134

23 39 €5 94 61 a2 223 148

22 42 78 101 1 94 294 168

21 €4 87 106 90 118 345 188

20 78 94 115 99 130 389 202

19 88 109 136 111 143 431 229

18 106 119 182 129 188 2n

17 127 144 173 146 170 31¢

16 145 158 193 167 195 381

18 162 198 208 176 209 184

14 196 219 233 195 222 426

13 228 245 262 247

12 258 270 an 302

11 293 320 307 337

10 08 3éa 348 n

9 168 a4 420

8 22

7

6

1S8OTHERA DEPTES (K}

R/V RALCOLN BALDRIGE

KB-STACS10-91

xeT NO. 92 93 9 95 96 97 98
YEAR 9 " 91 91 91 91 91
RONTH 1 1 1 1 1 1 1
DAY (GNT) 30 30 30 30 30 30 30
TIAE (GHT) D020 0317 0617 0929 1225 1255 1355
LAT (N} 10.70 10.89 11.14 11.36 11.60 11.64 11.75
LON (W) 57.48 58.16 58.85 S9.88 60.35 60.47 60.74
BUR?F T (C) 26.7 26.8 26.7 26.6 26.6 26.5 26.5
28
27
26 98 74 7% se- 51 a 34
28 103 8s 81 64 54 T3 't
24 109 95 106 00 59 56 50
23 118 107 119 102 68 62 52
22 130 11e 328 119 76 7 54
21 1¢0 128 142 133 81 83 55
20 154 14 152 129 8s 9 7¢
19 167 150 161 134 104 101 103
18 185 176 168 140 118 114 18
17 206 192 183 151 136 149 143
16 223 212 198 168 157 31717 176
15 236 222 as 19 184 226 209
14 252 238 247 202 200 277 220
13 267 260 274 230 234 305 252
12 295 287 289 248 249 318 291
1 316 322 3o« 263 295 343 333
10 353 388 340 30a4 353 372 287
9 394 €40 430 382 06 €14 39¢
8 466 484 503 501 460 459
7 530 621 587 599 631 533
[ N¢ €79 721 630
ISOTEERR DEPTBS (m)
R/V RALCOLR BALDR1GE KB-STACS38-91
XBT NO. 106 107 108
YEAR 91 91 9
RONTH 2 2 2
DAY (GAT) ‘ 5 6
TINE (GAT) 1755 1754 182§
AT (N)  20.01 21.92 25.25
LOR (W)  70.35 75.90 79.87
SURP T (C) 26.1 25.9 26.4
28
27
26 3 20 72
25 117 107 110
2¢ 143 131 12¢
23 159 157 137
22 176 176 148
21 201 198 15§
20 215 220 166
19 252 260 186
18 297 323 203
17 30 396 228
16 385 234
15 €24 258
14 286
13 308
12 342
1 370
10 396
9 422
8
7
6
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1SOTHERR DEPTES (B)

R/V HALCOLM BALDRIGE

MB-STACS39-91

ISOTBERK DEPTHS (R)

R/V KALCOLR BALDRIGE

RB-STALS39-9]

XBT NO. 1 2 3 ‘ 5 6 7 XBT NO. [ 9 10 11 12 13 14
YEAR 91 9 91 91 91 51 91 YEAR 91 91 91 93 91 91 91
RONTH 6 6 6 6 6 6 6 RONTH 6 6 6 ] 6 6 6
DAY (GNT) 13 13 13 14 14 14 15 DAY (GAMT) 15 15 15 16 16 16 16
TIRE (GMT) 1410 1759 2358 0552 1159 1802 0638 TIAE (GAT) 1157 1726 1808 0206 0353 0859 1054
LAT (N} 34.97 34.39 32.76 31,22 29.70 28.17 26.51 LAT (N) 26.51 26.53 26.52 26.48 26.47 26.48 26.13
LON (W) 74.99 75.16 75.53 75.79 76.19 76.48 76.48 LON (W) 75.91 75.67 75.49 75.2) 74.74 74.2% 73.78
SURP T (C) 27.1 26.8 26.6 26.6 25.5 27.5 27.2 BURF T (C) 27.1 27.5 27.3 27.1  27.1  27.0  26.7
28 L
27 64 13 29 27 24 20 ] 22 10 18
26 a0 63 63 4 74 36 26 37 32 43 36 43 @ 26
25 99 90 78 68 7 92 a5 25 55 66 69 7 51 a9 29
24 111 118 99 92 I 114 57 24 76 95 90 76 8 78 54
23 120 146 134 112 45 142 87 23 106 125 119 96 110 119 76
22 147 184 160 150 63 176 145 22 167 187 188 147 175 152 113
21 164 219 207 204 97 217 200 21 222 250 251 243 254 191 152
20 182 251 240 281 143 250 245 20 27¢ 283 286 268 287 230 196
19 203 302 294 382 205 289 306 19 I 347 340 ‘304 345 282 265
e 247 395 422 368 400 399 18 445 665 0 549 415 412 39
17 283 4“s 490 476 17 527 550 $77 595 560 508 487
16 10 533 532 16 s78 608 639 716 618 561 537
15 338 598 594 15 625 653 696 753 668 605 589
14 358 639 636 1¢ 666 701 741 710 669 631
13 372 683 673 13 712 744 748:¢: 708 673
12 423 726 717 12 711
11 451 7S5 7155 11 154
10
1: .
H 8
3 7
M ]
ISOTHERR DEPTHES (R) ISOTBERE DEPTES (M)
R/V MALCOLM BALDRIGE MB-STACS39-91 R/V MALCOLN BALDRIGE MB-STACS39-91
XBT NO. 15 16 17 10 19 20 21 XBT NO. 22 23 24 25 26 27 a8
YEAR 91 91 93 91 91 91 91 YEAR 91 91 "9l 91 91 :
HONTH 6 6 6 6 6 6 6 RONTH 6 6 6 6 .6 9: ’é
DAY (GNT) 16 16 16 16 16 i6 17 DAY (GAT) 17 17 17 17 11 17 17
TIME (GMT) 1258 1458 1657 1859 2053 2258 0153 TIRE (GAT) 0212 0401 0553 0753 1017 1158 1383
LAT (N) 25.75 25.40 25.07 24.70 24.36 23.94 23.73 LAT (N) 23.73 22,99 23.14 22.30 21.90 21.61 21.329
LON (W) 73.50 73.10 72.71 72.33 71.99 71.61 71.41 LON (W) 71.41 70.66 70.81 89.97 69.5¢ 69.25 -6.89
SURF T (C) 26.5 27.1 27.0 27.4 27.6 -27.7 21.7 SURF T (C} 27.6 27.5 27.6 27.5 27.7 27.5  27.7
28 28
27 22 26 23 16 32 30 27 26 35 32 3 32
26 23 £} 33 33 29 49 52 26 a“ 56 58 sg sS4 23 ::
25 30 46 4 37 38 54 73 25 73 a6 91 B2 85 84 102
24 3 63 55 a9 58 ;l i%; 24 116 122 125 127 120 108 127
23 44 92 80 59 82 5 151 23 150 146 155 155 1852 119 149
22 64 114 108 89 107 12; 179 22 177 1713 192 194 181 145 173
21 97 133 130 13 137 1 21 199 204 228 207 200 186 192
20 145 164 162 173 164 182 L2 20 220 231 246 223 235 210 210
19 203 196 203 237 222 230 19 263 270 275 263 269 244 242
18 331 247 310 e I 334 18 378 359 343 358 ETH 321 311
17 422 339 400 €17 407 424 17 454 n 415 a1l9 403 389 387
16 416 403 461 470 59 - @ 16 506 a8 461 470 4“8 439 438
15 522 451 514 512 509 $33 15 $51 $13 506 516 504 493 €90
14 574 506 554 555 547 588 14 602 594 542 561 545 548 524
13 619 $66 597 599 591 631 13 654 646 595 607 602 s91 $71
2 657 605 632 641 639 693 12 699 682 644 650 644 653 615
1 701 653 §77 €83 701 743 11 749 7135 704 6% 695 708 693
10 739 700 724 722 738 10
o 700 9 730 735§ 740
e 8
7 7
€ [
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1SOTBEZRM DEPTHS (M) ISOTHERM DEPTHS (M)

R/V MALCOLM BALDRIGE AB-STACS39-91 R/V RALCOLM BALDRIGE . MB-STACS39-91
x0T No. .29 0 7Y 32 13 34 35 BT wO. 36 17 38 39 © a a2
YEAR 91 91 91 91 91 9: 91 YEAR 9: 9: 9: 9: 9: 92 9:
RONTH [ [ [ BONTH
DAY (GnT) 17 17 17 '3 )5 18 16 DAY (GNT) 18 10 18 18 19 19 19
TIME (GRT) 1606 1847 1954 2159 2356 0153 03853 TIME (GRT) 0601 1757 2200 2356 0200 0400 0407
LAT (N)  20.91 20.43 20.25 19.88 19.57 19.68 18.91 LAT (§)  18.54 18.50 18.18 17.98 17.63 17.15 17.1%
LON (W)  68.50 66.03 67.85 67.51 67.18 66.81 66 43 LON (W)  66.14 65.B3 £5.01 64.60 64.28 64.07 64.07
BURP T (€) 28.1 27.9 28.1 20.0 27.8 20.0  28.1 BURP T (C) 27.8 27.9 27.9 20.0 28.1 28.0  28.1
28 1 7 9 @ 28 1 25 3 39 1
27 a2 56 39 “ ) 51 57 27 P Q 61 I 72 53 62
26 63 83 62 62 63 67 1] 26 76 0l 87 7 88 7 7
25 126 132 107 9 101 106 106 25 117 108 119 136 106 o8 88
24 152 160 129 116 118 133  T52 24 136 118 143 149 116 101 100
23 168 165 147 138 139 157  1¢1 23 155 136 161 168 13§ 115 109
22 150 187 162 184 167 183 188 22 171 1S4 182 180 150 125 117
21 218 216 2064 212 191 305 - 203 21 19¢ 174 208 197 168 137 130
B W B R m W TH T omo @@ oo
9 8 63 23
10 316 292 290 340 280 302 281 18 276 263 293 262 230 201 192
17 380 338 3¢l 389 327 358 329 17 319 302 322 298 244 230 232
16 423 387 391 425 363 399 375 16 363 335 366 324 288 258 253
15 €73 435 428 448 405 433 435 15 392 399 361 321 298 297
14 512 475 477 461 458 474 411 14 42 a9 353 350 331
13 567  S12 515 472  S15 511 529 13 462 450 389 386 367
12 632 578 580 483 566 573  §79 12 §10 473 424 424 408
1 650 611 634 497 599 617 620 1 S41 512 484 488 453
10 743 664 689 529 644 675 661 10 563 567  53) 523
9 707 744 566 701 715 134 s 638 595 592 569
. 656 145 8 700 669 647 620
7 7 751 687
] 6
1S0THERM DEPTHS (M) 1SOTHERN DEPTHS (M)
R/V RALCOLN BALDRIGE NB-STACS39-91 8/V RALCOLA BALDRIGE RB-5TACS39-91
XBT NO. 43 @ 4 46 4 . 4 XBT NO. 50 s1 52 53 H 55 56
YEAR 91 $1 91 81 91 3 91 YEAR 91 91 91 91 9 51 91
DAY (GAT) 15 1 15 15 1 19 1 o s H 1 1 20 20 20
DAY (GHT)} 19 9
TIME (oM7) 0556 0759 0804 0951 1138 1359 1608 TIne'(GRT) 1754 1988 2200 2157 o108 0357 1802
LAT (N)  16.79 16.36 16.36 15.89 15.40 1¢.94 14.48
. . . LAT (N)  14.10 1).68 13,29 12.89 12.47 12.05 10.9%
Low (W)  63.87 63.66 63.66 63.46 63.28 §3.10 63 90 LON (W)  62.71 62.60 62.37 62.20 62.06 61.85 55.89
SURrT i) 8.0 8.3 28.3  20.0 8.0 27.9 275 BURF T (C) 2B.0 27.8 27.9 27.8 27.7 21.6 27.6
28 37 “ 3 T - b i
3¢ 69 s 5¢ s 27 67 88 84 59 56 65 29
6 93 99 7 84 26 84 99 89 9 64 67 s
8 13 s a7 1z T %8 106 95 82 69 76 62
104 125 126 135 a1 2¢ 114 113 108 94 74 8s 76
119 135 342 143 15¢ 23 118 120 110 108 81 90 88
126 147 156 155 160 22 127 124 119 118 94 97 94
34 15y 169 . 172 1ay 21 137 127 126 131 101 118 105
154 110 295 186 188 Y 183 135 13§ 141 122 117 126
170 203 224 195 202 19 160 144 144 150 133 119 11
191 236 246 227 215 18 182 152 160 163 149 124 141
gzs 249 272 243 229 17 188 162 1 182 166 146 151
63 234 303 298 152 1 19¢ 172 199 201 196 174 160
298 297 328 319 281 15 226 206 224 223 223 183 173
332 30 376 36 304 1¢ 258 218 241 263 250 203 202
3%9 372 406 383 327 13 285 251 261 280 282 224
386 413 430 a9 370 12 317 297 288 302 1322 267
435 e60 415 465 413 i 38 317 322 340 356 217
492 476 Seq 514 487 10 TTeoo 425 345, 3% 409 320
S60  S63 59§ 587 517 9 92 487 369 404 454 30
614 662 645 660 581 8 597 561 466 499 510 37
710 736 726 149 ge9 ? 635 649 567 624 603 «“o
3 785 756 605
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1SOTHERA DEPTHE (M)

R/V RALCOLR BALDRIGE

RB-STACS539-9]

ISOTHERR DEPTHS (A)

R/V RALCOLM BALPRIGE

NB-STAC539-91

BT NO. 57 58 59 60 51 62 63 XBT NO. 64 65 66 67 68 69 70
< 91 91 91 91 91 YEAR 91 91 91 91 91 91 91
Lol o 9 ¢ H H § &  RONTH 6 6 6 6 6 6 6
DAY (GHMT) 22 21 21 21 22 22 22 DAY (GNT) 23 25 27 27 27 27 27
FIRE (GNT) 1223 0457 1320 1732 0117 0408 0708 TIAEL (GMT) 0015 2358 0257 0508 0723 0945 1152
AT ( . 37 8.93  8.48  1.91  7.16 1.61  LAT (N) 8.31 .11 5.55 5.31 5.08 4.75 4.47
ton ::; ig.g; 53034 56.94 56,15 S4.87 54.22 53.58 LON (W)} 52,34 50.33 $0.93 50.55 S50.17 49.78 d49.45
SURF T (C) 25.7 27.6 21.17 21.9 21.5 28.0 28.2 SURF T (C) 27.5 26.1 28.3 28.1 28.0 28.2 28.1
Je ‘4 36 28 a7 22 16 1 13 52 36
27 63 45 45 4 40 82 27 a3 62 [1] é3 79 8] 7
26 68 80 7 63 60 90 26 106 91 s 83 9 $2 108
9 08 n 5 69 99 25 113 108 84 88 102 95 114
i H 13 99 87 9% 81 108 2 117 in 8/ 94 107 99 116
23 92 133 108 97 91 27 122 23 122 119 91 $8 109 104 117
22 jo2 150 120 109 99 9¢ 128 22 130 123 $a 102 112 109 . 119
21 110 161 129 118 107 106 149 21 133 126 97 105 114 113 121
3¢ b
134 128 116 124 187 20 138 131 101 115 116 117 128
i 138 165 138 133 122 146 165 19 141 136 105 125 118 121 129
1 13¢ 186 141  1a6 133 151 170 38 145 140 109 132 125 123 132
17 140 191 145 154 138 159 126 1 147 145 17 137 129 126 134
16 15¢ 199 159 164 142 1713 16) 16 166 152 150 141 139 128 13s
15 166 230 169 176 151 183 195 15 SiY173 159 160 149 153 143 137
14 184 237 180 199 364 190 209 14 180 167 167 170 168 161 140
13 200 248 200 217 1N 00 229 13 191 138 173 199 174 167 181
12 223 257 222 232 178 a1 28l 12 209 192 1@ 229 213 195 160
1 243 282 280 253 198 234 280 1 232 225 216 239 221 219 1m
31 290 231 288 323 10 276 286 253 292 275 241 198
2 HE 32 30 3a2 15 s 367 9 351 362 347 337 349 333 278
8 3192 482 €39 402 391 406 431 8 €37 419 390  a25 425 423 365
H 607 546 522 499 507 495 7 507 491 523 S$57 507
6 743 126 706 614 601 614 6 652 627 627 665 635
1SOTHERA DEPTHS (M) 1SOTEERA DEPTHS (M)
R/V RALCOLA BALDRIGE AB-5TACS39-91 R/V WALCOLA BALOR1GE MB-5TACS39-91
xBT NO. n 72 73 74 7% 76 71 X8T NO. 78 79 80 0 82 83 "
e s 2! s 9 ” 91 91 YEAR Ta 9 & 9 9 ! 2!
? 7 RONTH 7
DAY (GNT) 29 27 28 29 30 1 1 DAY (GRT) 3 4 ¢ ‘ 4 ‘ 5
TIAZ (GMT) 1413 1633 0055 0029 0011 0005 2358 TIRE (GMT) 0034 0355 0800 1154 1559 1959 0002
LAT {N) 4.19  3.74  4.54 6.27 8.36 6.65 4.19 LAT (N) 1.9 0.61 0.4¢ 0.22 0.00 0.84 1.25
LON {W)  49.06 48.86 dB.37 46.49 46.11 4d4.04 44.00 LON (W) €4.03- 43.81 42.85 42.35 41.00 40.69 40.14
SURF T (C) 28.2 28.2 28.3 27.5 27.2 21.9 27.9 SUR?* T (C) 27.8 27.5 27.4 27.6¢ 27.7 21.7 21.6
28 28 23 14 20 17 e
27 64 69 81 59 70 51 a5 27 62 110 98 €9 60 1) 66
26 $3 1 86 80 86 59 101 26 16 111 105 93 67 80 72
25 123 130 101 96 96 62 109 T 79 112 110 98 13 82 77
24 127 143 120 100 98 65 113 24 82 112 111 106 94 &8 H
23 131 167 13¢ 106 105 61 115 23 85 113 112 109 103 $5 86
22 13¢ 148 15¢ 107 112 7111 22 87 114 113 114 104 101 8e
21 137 1s0 161 10% 116 14 121 21 88 11§ 115 119 105 107 94
20 142 381 163 113 121 8 128 20 91 118 118 122 110 14 99
19 18] 152 164 119 127 83 129 19 126 135 126 125 120 118 105
16 15¢ 154 166 123 134 89 137 18 131 157 140 138 128 122 123
17 155 156 169 130 141 96 142 17 133 170 148 141 139 135 132
16 157 163 1n 142 155 100 151 16 164 174161 145 145 170 13
15 158 170 172 152 168 17 a8y 15 154 183 176 182 164 173 116
14 162 19 174 187 1ee 130 208 14 169 196 210 216 187 183 177
13 175 190 176 164 194 143 28 13 118 216 244 247 224 209 216
12 194 186 175 217 156 241 12 250 283 260 273 2711 231 232
1 204 239 197 244 186 273 1 290 308 269 278 287 237 262
10 240 206 220 306 232 304 10 341 332 275 204 297 2% 288
9 304 353 291 406 291 346 9 385 355 386 382 381 313 412
8 354 452 376 523 392 396 8 436 465 455 410 443 379 473
7 T 538 464 613 561 7 €81 490  4B3 496 509 55§
6 653 647 sB8 187 €91 ] 607 5§77 620 607 629 581
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1SOTBERA DIPTHS (=)

R/V RALCOLR BALDRIGE

ALB-STAC539-91

XBT NO. as 85 87
YEAR 91 81 91
RONTH 7 7 7
DAY (GAT) S S S
TIRE (GAT) 0400 0158 1157
LAT (N) 1.83 2.42 3.07
LON (W) 39.66 239.1% 138.68
SURF T (C) 27.6é 27.8 27.3
28
27 52 24 63
26 15 43 67
25 82 S¢ 68
24 86 59 70
23 1] 70 73
22 89 75 a2
21 92 83 LT3
cemmm——- ——- —eeute
20 111 (1] 89
19 11¢ $4 102
18 116 118 127
17 118 124 138
16 139 128 179
15 146 133 203
i4 151 178 270
13 156 196 274
12 232 207 279
11 250 294 35s
10 288 315 3179
9 173 36% 409
8 493 424 442
? S4¢ 526 472
6 613 S7T4 615
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ISOTHERM DEPTHS (M) 1SOTRERM DEPTHS (M)

R/V MALCOLN BALDRIGE MB~5TACS40-91 R/V MALCOLR BALDRIGE MB-STACS540-91
XBT NO. 1 2 3 4 5 [} 7 XBT NO, 8 9 1D 11 12 13 14
YEAR 91 91 91 91 91 91 91 YEAR 91 91 91 91 91 91 91
MONTH 9 9 9 1] 9 9 9 NONTH 9 9 9 9 9 9 9
DAY (GHT) 8 8 [] 9 9 11 11 DAY (GHMT) 13 13 14 18 20 21 22
TIME (GMT) 1054 1356 229 0053 2357 0002 2353 TIAL (GNT) 1853 2201 2354 2355 0006 0007 0039
LAT (N} 0.16 0.09 0.98 1.45 2.88 5.47 7.38 LAT (N) .91 4.80 $.36 1%.82 20.22 24.56 26.48
LON (W) d4.44 44,40 ¢4.30 44.13 4).98 d4.02 44.07 LON (W) 49.94 50.77 49.3%1 6£3.17 €6.92 71.23 74.18
SURF T (L) 26.2 25.9 26.6 26.6 26.5 28.1 28.7 BURF T (C) 27.8 20.4 28.0 29.0 29.3 29.4 29.8
28 46 82 28 6 5 57 51 47 56
27 59 72 27 11 18 42 91 (1] 53 63
26 94 1] 103 109 113 7 82 26 101 63 109 117 78 61 80
28 99 120 105 113 126 17 84 25 =104 67 159 145 110 17 102
24 101 123 108 127 139 a1 87 24 109 70 163 156 133 91 121
23 110 128 1185 129 142 82 90 23 114 n 167 170 181 113 143
22 118 132 119 131 144 84 95 22 121 72 179 188 177 134 167
21 128 140 122 135 146 87 102 21 127 M 104 185 197 160 195
20 136 149 136 143 150 92 110 20- 133 76 188 207 211 196 238
19 152 153 151 148 161 97 117 19 140 a0 192 211 237 272 283
18 173 164 186 167 171 103 121 18 152 200 219 307 %0 193
17 179 177 171 184 110 123 17 163 206 23 359
16 221 182 194 225 114 129 16 170 212 268 414
15 264 186 208 23¢ --124 137 15 214 218 299
14 293 215 221 244 135 142 14 223 229 kXN
13 318 273 276 261 185 154 13 236 239 364
12 331 295 305 273 168 167 12 258 263 3ae
11 61 28 328 288 204 185 11 284 289 411
10 368 69 370 305 249 222 10 i 318
9 393 397 357 297 E} Y 9 418 352
8 kY] 402 379 432 8 g6
7 7
6 [
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