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STD OBSERVATIONS FROM THE R/V COLUMBUS ISELIN 
DURING PHASE III OF GATE

William McLeish1 
S. Michael Minton2

The R/V COLUMBUS ISELIN obtained 92 acceptable STD casts 
during Phase III of GATE. A computer processing 
scheme was modified for these particular data. Plots of 
temperature, salinity, and sigma-T versus pressure and 
temperature-salinity diagrams were prepared. The pro­
cessed values at 1-decibar intervals were written on 
magnetic tape and placed in the archives of the National 
Oceanographic Data Center.

1. INTRODUCTION
In conjunction with the GATE operations during the period 

9-19 September 1974 within the region Lat. 8°29' to 9°44'N,
Long. 19°50' to 23°13'W, the R/V COLUMBUS ISELIN obtained 92 
acceptable casts, measuring temperature and salinity vs. pressure 
in the upper ocean. Of these casts, 24 were obtained on 19 
September in a rapid series of shallow lowerings. The data 
obtained during all down casts have been processed and are pre­
sented in this report.

2. THE INSTRUMENT
A Plessey Model 9040 S/T/D Environmental Profiling System 

generated a graph of temperature and salinity vs. depth during 
each cast. It also supplied these signals to a Plessey Model 
8114A Digital Data Logger, which wrote the digital data onto 
magnetic tape. The digital data tapes were used in subsequent 
data processing.

The instrument recorded readings of temperature, salinity, 
and pressure at 4 scans/second, and the lowering rate was 
20 m/min in some casts and 10 m/min in others. The range of

1 Sea-Air Interaction Laboratory, AOML 
2Physical Oceanography Laboratory, AOML



the pressure sensor was 3000 decibars with a stated accuracy 
of 0.25% and a repeatability of 0.1% (Plessey, 1973).
The stated accuracy of the temperature channel was 0.02°C 
with a repeatability of 0.01°C. The instruction manual 
stated that the accuracy of the salinity channel was 0.02 0/oo 
but that corrections could give an accuracy of 0.01 °/OQ 
and that the repeatability was 0.01 °/00 (Plessey, 1973).

3. PROCESSING METHODS

While the methods used in processing STD data are generally 
similar to the system described by Scarlet (1975) and to the 
procedures used by others in CEDDA and in these laboratories, 
a number of modifications have been developed for processing 
the present data. This program uses correction equations 
recommended by the instrument manufacturer.

First, each measurement is converted to units of decibars 
(pressure), °C (temperature), or °/00 (salinity). Then the 
value of each data point and the difference between the data 
point and the previous one in the same channel are compared 
with an appropriate set of fairly wide limits. Any scan con­
taining a data point outside the limits is deleted. Primarily 
this step removes digitizing and tape writing errors. Next, 
data in the pressure and temperature channels are filtered.
A 0.33 Hz low-pass filter on pressure is used to reduce noise 
in the sink rate calculation described below. A 1 Hz low-pass 
filter on temperature removes digitization noise from that 
channel as well as the effect of the noise on the corrections 
to the salinity data.

The response of the temperature sensor is sufficiently 
slow that significant errors were produced by the conditions 
under which the casts were made. The temperature errors 
in turn introduced significant errors into the salinity 
channel, for which the calculated product depends on the 
temperature reading. The rate change of temperature is 
calculated by

AT(1) _ T(3)-T(1),
At 21
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where I = the sample interval, 0.25 sec. A forward difference 
calculation was selected in order to compensate in part 
for the time lag in the readings. The corrected temperature 
for each scan is given by

T (1 / = T (1) + t AT (1)

The quantity t is the time constant of the temperature channel 
quoted by the manufacturer as 0.35 sec. A protective shield 
about the temperature sensor was removed on 11 September, 
and a time constant of 0.15 sec was assumed for later casts. 
Salinity readings are corrected according to

S Sc o

where Tc is the temperature correction, and a and 6 are coeffi­
cients calculated for each scan according to equations and 
laboratory data in the instruction manual (Plessey, 1973).

As the sensor assembly is lowered through a temperature 
gradient, a quantity of heat is conducted from the instrument 
case to the surrounding water. The present observations 
indicate that, when the descent rate is sufficiently decreased 
by the roll of the ship, heating of water around the salinity 
sensor can produce significant errors in that channel. The 
errors have a sign opposite to those induced by the slow 
response of the temperature sensor. Previous calculation 
procedures attempted to avoid errors resulting from decreased 
descent rate by deleting all except the first scan at each 
depth. Typically about 20 percent of the data are retained 
in that process. The present calculation determines the sink 
rate from the filtered depth values at each scan and 
deletes those scans with sink rates less than 24 or 12 m/sec 
or at pressures less than those of previously accepted 
scans. Typically this procedure retains approximately 40 percent 
of the scans.
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Next, calibration offset values derived from external 
observations are added to the pressure and salinity values. 
The pressure offset is obtained by comparison of instrument 
readings near the surface with direct observation of 
depth, and the salinity offset is obtained by comparison 
of the salinities of water samples with the instrument 
readings at the same depth. Erratic salinity readings are 
detected by comparison with neighboring values. A least- 
squares linear fit to the six salinity values about each 
reading (3 before and 3 after) is determined, and the 
standard deviation of the six differences from the fit line 
is calculated. A weighted mean of the surrounding 
values is obtained and compared with the observed value.
When the difference is greater than 2.5 times the standard 
deviation, the salinity value is replaced by the weighted 
mean. This procedure usually changes one to 7 percent 
of the salinity values. In a check for gravitational 
stability, any scans are deleted for which the sigma-T value 
is more than 0.05 units smaller than any such preceding 
value. Seldom are more than four scans in a cast rejected 
by this process.

In order to remove some remaining salinity errors, 
overlapping groups of 24 scans are selected, and a straight 
line-root mean square best fit to the salinity values 
is calculated for each segment. Scans are deleted for 
which the salinity value differs by more than 0.05% from 
the best fit line. The temperature values within each 
1 decibar pressure interval are averaged, and the salinity 
values are treated similarly. Finally, a low-pass filter 
with a cutoff of 0.2 cycles/meter is applied to the 
averaged salinity readings.

4. PRESENTATION OF DATA
Table 1 lists the casts that have been processed, and 

includes the number assigned to each cast before processing, 
then the location, date, start time, depth range, lowering 
rate, and time constant used. Up-casts and special 
maneuvers have not been processed. Graphs for each cast 
include depth-temperature, depth-salinity, and depth-sigma-T 
plots and a temperature-salinity diagram.
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The entire set of processed data at one-decibar pressure 
intervals is written on a magnetic tape labeled SGATJ32 that 
was submitted to archives of the National Oceanographic 
Data Center, Washington, D. C.
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Location
Lat. Long.

Date
1974

Start
Time

Depth
Range
m

Lowering 
Rate 
m/m in

Time
Constant

sec
8°29.49'N 23°02.26TW

II
Sept . 9 0130

0230
2-275
1-276

20 0.35

II
8°54.13'N 23°02.26'W

0330
0430

1-514
2-530

6 II 0620 2-508
7 II 0720 2-548
8 II 0815 3-056
9 •1 0910 141-532

11 II 1105 2-538
12
13
14

"
8°54.13'N 23°13.12'W Sept.

II
10

1200
0100
0200

2-494
2-512
1-524

15 II 0300 1-488
16 II 0650 4-516
17 II 0750 1-548
18 II 0845 2-515
19 • I 0938 2-542
20 •1 1305 4-513
21
22

II
8°54.13'N 23°13.13'W

1440
1553

1-511
2-611

23 " 1709 3-950
24 II 1836 2-512
25
26
27

II
8°54.42’N 22°50.301W Sept.

•1
11

1930
1043
1139

2-514
3-516
2-532 f

Table 1

Catalog of STD Casts
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Table 1 (Continued)
1st # Location

Lat. Long.
Date
1974

Start
Time

Depth
Range
m

Lowering
Rate
m/min

Time
Constar

sec

28
29
30

8°54.42'N 22°50.30'W
II

II

Sept. 11 1238
1348
1550

1-514
1-511
4-514

2 0 0 .35

3 f.15
31 II 1650 2-533
32 II 1957 65-516
33 II 2131 3-109
34 II 2200 3-212
35
36
37

II

II

II

Sept.
2230

12 0110
0210

3-114
16-216
2-199

\ t
10

38 II 0310 5-223
39 II 0430 3-209
40 It 0520 2-207
41 II 0608 2-207
42 II 0650 2-216
43 II 0800 4-214
44 II 0900 3-212
45 II 1000 3-212
46 II 1100 3-210
47 • I 1200 2-213
48 •I 1245 5-53
49
51
53
54

II
9°11.401N 23°12.00'W
8°47.00'N 23°12.20’W
8°36.50'N 23°12.70'W

Sept.

1407
1914

13 0000
0210

9-56
2-508
2-513
4-510

2V fQ

55 8°25.90'N 23°13.40'W 0440 4-520
56 8°29.49'N 23°02.26'W 0700 4-559 N/ \f
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Table 1 (Continued)
ist #

Lat. 
Location

Long.
Date
1974

Start
Time

Depth
Range
m

Lowering 
Rate 
m/m in

Time
Constant

sec

57
58
59

8°29.491N 23°02.26'W Sept.
8°54.42'N 22°50.30'W Sept.

•1

13 0832
14 0737

0858

4-108
4-114
2-107

.0 0 .15

60
61

II
II

0952
1058

3-113
3-116

>
20

62 •• 1158 4-117
63 II 1414 4-111
64 II 1459 4-115
65
66
67
68
69
70

II
8°56.09'N 22°47.03'W Sept.
8°47.03 1 N 22°45.03'W
8°57.02’N 22°46.04'W
8°48.061N 22°4 5.05'W Sept.
8°56.07'N 22°46.031W

1555
15 1745

1958
2225

16 0105
0351

3-140
4-231
2-217
3-221
3-210
2-214

71
72
74
75

8°29.49'N 23°02.26'W Sept.
II Sept.

9°41.10'N 19°55.40'W Sept.
II

17 2220
18 0008
19 1455

1526

2-516
4-538
2-113
3-113

76 II 1537 1-57
77
78
79
80
81
82
83
84

9°41.40'N 19°54.90'W
9°41.60'N 19°54.7 0'W
9°41.90'N 19°54.30'W
9°42.20'N 19°53.90'W
9°4 2.901N 19°52.70'W
9°43.10'N 19°52.601W
9°43.20'N 19°52.40'W
9°43.30 ' N 19°52.521W

1556
1626
1655
1758
1955
2010
2025
2040

1-109
2-111
2-111
2-50
4-111
2-115
2-112
2-112 \ f

ii1iiJi
!

V
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Table 1 (Continued)
St # Location

Lat. Long.
Date
1974

Start
Time

Depth
Range
m

Lowering 
Rate 
m/m in

Time
Constant

sec
9°43.50 •N 19°51.9085 ' w
9°43.60 •N 19°51.70 •w86
9°43.7087 'N 19°51.50 •w
9°43.80 'N 19°51.30 •w88
9°43.90 •N 19°51.2089 ' w9°44.20 19°51.1090 'N ' w9°44.30 19°50.8091 1 N 1 w9°44.30 19°50.7092 "N ' w
9°44.60 19°50.4093 'N ' w

94 II

Sept. 19 2055
2110
2125
2140
2155
2210
2225
2240
2255
2310

2-113
1-110
1-128

41-115
2-115
1-117
4-117
1-117
2-111
3-115

10 0 .15

95 II 2325 2-117
96 II 2340 2-115
97 II 2355 2-115 > r > f

9



STATION 2 8.29.49N,23.02.26W 1974SEP09,0130Z

PPT 33 DEGC 0 5IGT 22

T-^r—i—r
23.5

26.5

J___ I___ L j__i__ L
35

SALINITY (0/00)
10



STATION 3 1974SEP09,0230Z

PPT 33 DEGC 0 SIGT 22

i -r—i—r i,„ \ "m\—r

j___ I___ L

35
SALINITY (O/OO)
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1974SEP09,0330ZSTATION 4

PPT 33.5 DEGC 0. SIGT 22.

1—1—T

r. j—I—l

35
SALINITY (0/00)

,5

,5

5

5

5

5

12



STRTI0N 5 1974SEP09,0430Z

PPT 33 DEGC 0 SIGT 22

25.5

r i .1J__ I__ L 1' 1------L

35
SALINITY (0/00)
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STATION 6 8.54. 13N,23.02.26W 1974SEP09.0620Z

PPT 33 DEGC 0 SIGT 22

35
SALINITY (0/00)

5

5

5

5

5

5

14



STATION 7 1974SEP09,0720Z
t—I—r

51 GT

PPT 33 DEGC 0 SIGT 22

35
SALINITY (O/OO)

15



1974SEP09.0815ZSTATION 8

SIGT

PPT 33 DEGC 0 SIGT 22

5

5

5

5

5

5

(O/OO)
16



STATION 9 1974SEP09.0910Z
t—I—r

PPT 33 DEGC 0 SIGT 22

23.5

35
SALINITY (O/OO)
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STAT ION 11 1974SEP09.1105Z
t—I—r

PPT 33 DEGC 0 SIGT 22

35
SALINITY (O/OO)

5

5

5

5

5

5

18



STRTI0N 12 1974SEP09, 1200Z
t—I—r

PPT 33 DEGC 0 51GT 22
1—r--x- -f—i—|—r

J___

5

5

5

5

5

5

*

(0/00)

19



STATION 13 1974SEP10.OlOOZ

5 IGT

PPT 33.5 DEGC 0.51GT 22.
I, v H—r

k'W l
35

SALINITY (0/00)

5

5

5

5

5

5

20



SflLlNITT (O/OO)

19745EP10f 0200ZSTRTIQN 14

51 GT

33.5
51GT 22

S 20

35

5

5

5

5

5

,5

21



STRTI0N 15 1974SEP10,0300Z

SIGT

PPT 33 DEGC 0 SIGT 22
t;j r

23.5

24.5

35
SALINITY (0/00)

22



STATION 16, 8.54.13Nf23.13.12W 1974SEP10.0650ZUr—i—i—i—i—|—r—i—i—i—|—i—i—i—i—|—i—i—r

100-

150-

oc 200-
CE 
CD Q
LUCC3tocoLU
cc
CL.

250-

300-

350-

400-

450-

500-

5 I GT

PPT 33.5 34. 34.5 35. 35.5 36. 36.5DEGC 0. 5. 10. 15. 20. 25. 30.SIGT 22. 23. 24. 25. 26. 27. 28.

1—r—n^r—i—p

SALINITY (0/00)
23



STRTION 17 1974SEP10.0750Z

PPT 33 DEGC 0 SIGT 22

35
SALINITY (O/OO)

5

5

5

5

5

5

24



STATION 18 8.54.13N.23.13.12W 1974SEP10,0845Z
t—I—r

PPT 33 DEGC 0 SIGT 22

J___ i___ L

35
SALINITY (O/OO)

5

5

5

5

5

5

25



STATION 19 974SEP10,0938Z
t—i—r

SIGT

PPT 33 DEGC 0 SIGT 22

1-r—I-r■, -T * '1-'-r

35
SALINITY (O/OO)

5

5

5

5

5

5

26



STATION 20 8.54. 1 3N,23.13. 12W 1974SEP10, 1305Z

PPT 33 DEGC 0 SIGT 22

35
SALINITY (0/00)

5

5

5

5

5

5

27



STATION 21 1974SEP10„1440Z

PPT 33 DEGC 0 SIGT 22

*-i-.-L
35

SALINITY (O/OO)

5

5

5

5

5

5

28



STATION 22 1974SEP10.1553Z

PPT 33 DEGC 0 SIGT 22

j—i—L

35
SALINITY (O/OO)

29



1974SEP10,1709ZSTATION 23

PPT 33 DEGC 0 SIGT 22
l ~j—^—i—r

35
SALINITY (O/OO)

5

5

5

5

5

5

30



STATION 24 8.54.13N,23.13.13W 19745EP10, 1836Z

PPT 33.5 DEGC 0. SIGT 22.

1—I—r T—r-n---- r

35
SALINITY (0/00)

5

5

5

5

5

5

31



PDS

STATION 25 1974SEP10.1930Z

PT 33 EGC 0 IGT 22

t—|—r-r--i—r

35
SALINITY (O/OO)

5

5

5

5

5

5

32



STATION 26 8.54.42N,22.50.30 W 1974SEP11.1043Z

PPT 33 DEGC 0 5 IGT 22

35
SALINITY (0/00)

33



STRTI0N 27 8.54.42N,22.50.30 H 1974SEP11p1139Z

PPT DEGC 51GT 22
33.5

1__i__ L
35

SALINITY (0/00)

5

5

5

5

5

5

34



STATION 28 1974SEP1 1,1238Z

PPT 33 DEGC 0 SIGT 22

T—'1—r

35
SALINITY (O/OO)

23
23
24
24
25
25
26 
26 

27

27

28

28

36.5

35



1974SEP11.1348ZSTATION 29
t—i—T t—i—r

PPT 33 DEGC 0 SIGT 22
—i—r i—■—ri, . -T' H—r

35
SALINITY (0/00)

36



1974SEP11.1550ZSTATION 30

SIGT

j__ i__ LJ___ i___ LPPT 33 DEGC 0 SIGT 22
i—t—t—i-- 1---r~r~^T—I—r

k'. J___ I___ L j___ I___ L
35

SALINITY (0/00)

5

5

5

5

5

5

37



STRTI0N 31 19745EP11f 1650Z

SIGT

PPT 33 DEGC 0 SIGT 22

l,-i --i—i—r

35
SflL f NI TT (0/00)

5

5

5

5

5

5

38



1974SEP11.1957ZSTATION 32

SIGT

PPT 33.5 DEGC 0. SIGT 22.

j_i___ I___ L

35
SALINITY (0/00)

39



STRTIGN 33 1974SEP11.2131Z

100

150
PPT 33 DEGC 0 SIGT 22

t—I—r-"l h—I—r

j___ I___ L .1- j___ L J__ i__ L
35

SALINITY (0/00)

5

5

5

5

5

5

40



1974SEP11.2200Z8.54.42N,22.50.30WSTRTI ON 34

DEGC51 GT

23.5

24.5

28.5

j__ i__ L
35

SRLINITT (0/00)

41



1974SEP11.2230ZSTATION 35

o- 100

150
PPT 33 DEGC 0 SIGT 22

j___ i___ L

1—l 1 ~r

1—i__LJ___ I___ L

35
SALINITY (0/00)

5

5

5

5

5

5

42



5TRTI0N 36, 8.54.42N,22.50.30W 1974SEP12,0110Z0|—i—i—i—i—|—i—i—i—i—|—i—i—[—i—|—i—i—i—i—|—i—i—i—i—|—i—r

5 0 ; 

100 ; 

150"

200- 
cr
CD 
□~ 250h
LU CC =>£ 300-
00
Q_

350; 

400; 

450; 

500 -

SIGT

PPT ___ 1___ L.33.5
_j___ i—1—i—

34.
J___ 1___ L-----1----- 1----- L.34.5 iiii35. J___ 1___ 1___ L 1 l35.5 __i___ i___ 1___ i___

36. j__ i__ j__36.5DEGC 0. 5. 10. 15. 20. 25. 30.SIGT 22. 23. 24. 25. 26. 27. 28.

23.5

28.5

uJ.----- 1----- 1___ L

35
SALINITY (0/00)

43



STPTIGN 37 1974SEP12.021OZ

SIGT

PPT 33 DEGC 0 SIGT 22

1—i—r

-k—J___ L*L. j___ I___ L

35
SALINITY (0/00)

5

5

5

5

5

5

44



1974SEP12,031OZSTRTION 38

SIGT

PPT 33.5 DEGC 0. SIGT 22.
1—l ^ * -r

23.5

1___I___ I___ L

35
SRLINITY (0/00)

45



STATION 39 1974SEP12.0430Z

51 GT

PPT 33 DEGC 0 SIGT 22

1—i—rIV* --|-----1-----r

35
TY (O/OO)

46



STATION 40 1974SEP12,0520Z

PPT DEGC SIGT 22
33.5 35.534.5

1—IJ* - 'r

28.5

I—J___ L

35
SALINITY (0/00)

47



STRTIGN 41 1974SEP12,0608Z

PPT 33 DEGC 0 51GT 22
36.5

i—|—r i -r—i—r

Jl-LJ------L

35
SALINITY (0/00)

5

5

5

5

5

5

48



STRTI0N 42 8.54.42N,22.50.30 W 19745EP12„0650Z

35.5

35 •
SRLINITY (0/00)

5

5

5

5

5

5

49



STATION 43 1974STP12,0800Z
t—I—r

SIGT

PPT 33 DEGC 0 SIGT 22
i.,J r-r-H—r

35
SALINITY (0/00)

5

5

5

5

5

5

50



STATION 44 1974SEP12,0900Z

PPT 33 DEGC 0 SIGT 22

t-h—r

35
SALINITY (0/00)

51



1974SEP12,1000ZSTRTIQN 45

SIGT

J___ I___ LPPT 33.5 DEGC 0. SIGT 22.

-A—i___ L

35

5

5

5

5

5

5

SALINITY (0/00)

52



STATION 46 1974SEP12,1100Z

SIGT

PPT 33 DEGC 0 SIGT 22

T—i—■ :,L- 1—r

1 i35
SALINITY (O/OO)

23
23
24
24
25
25
26 
26 

27

27

28

28

53



1974SEP12,1200ZSTRTION 47

PPT 33 DEGC 0 51GT 22
t—i—i i r—i—r

j_I_L 35
SALINITY (O/OO)

54



STATION 48, 08.54.42N,22.50.30W 1974SEP12.1245Z0|—r—i—i—i—1—T—i—i—i—|—i—i—i—i—|—i—i—i—i—|—i—i—i—i—|—i—i—i—r

ccCECD
□

DC3COCO

25-

50-

75-
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