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ABSTRACT

Mason, J. C.; O. D. Kennedy, and T. H. Mullin. 198l. Canadian Pacific Coast
Ichthyoplankton Survey, 1980. Hydrography. Part One. Horizontal
Contours of Temperature, Salinity, and Sigma-t, at Selected Depths, by
Monthly Cruise. Can. Data Rep. Fish. Aquat. Sci. 279: 110 p.

This report contains time-series graphs illustrating horizontal
contouring of temperature, salinity, and sigma-t at Om, 10m, 20m, 50m, 100m,
200m, 300m, and 500m. It is one of three such reports concerning the
physical~chemical data base collected on the survey. This survey involved
four monthly cruises of some nine days duration conducted on the G. B. REED
(January 15-22, February 13-20, March 12-20, and April 15-23).

The survey encompassed the entire length of the Canadian outer coast
and also included Dixon Entrance, Hecate Strait, and Queen Charlotte Sound.

The physical~-chemical data base was digitized and corrected, then
sent to the Marine Environmental Data Service (Ottawa) for computer
processing, including interpolation and horizontal contouring of temperature,
salinity, and sigma~t. The present report (Part One) is a compilation of the
horizontal contouring output from MEDS.

Key words: Hydrography, Canadian Pacific outer shelf, Dixon Entrance, Hecate
Strait, Queen Charlotte Sound.
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RESUME

Mason, J. C., 0. D. Kennedy, and T. H. Mullin. 1981. Canadian Pacific Coast
Ichthyoplankton, Survey, 1980. Hydrography. Part One. :Horizontal
Contours of Temperature, Salinity, and Sigma-t, at Selected Depths, by
Monthly Cruise, Can. Data Rep. Fish. Agquat. Sei. 279: 110 p.

Le présent rapport contient une série chronologique de graphiques
montrant des courbes horizontales de température, de salinité et de sigma-t a
60 my 10 my 20 my 50 m, 100 m, 200 m, 300 m, et 500 m. It s'agit de l'un des
trois rapports concernant la base de donndes physico-chimiques constituée lors
des levés. Les levés ont été effectuéds & partir du G. B. REED lors de quatre
expéditions mensuelles d'une durée de neuf jours environ (du 15 au 22 janvier,
du 13 au 20 février, du 12 au 20 mars et du 15 au 23 avril).

Les levés ont porté sur toute la longueur de la cb6te du Canada la
plus & l'ouest ainsi que sur l'entrée Dixon, le détriot d'Hécate et le bassin
Reine-Charlotte.

La base de données physico-chimiques a été convertie en données
numériques, corrigée, puis envoyée au Service de données sur le milieu marin a
Ottawa pour traitement a l'ordinateur, ce qui comprenait 1l'interpolation et le
tracé des courbes horizontales de température, de salinité et de sigma-t. Le
présent rapport (premigre partie) est une compilation des courbes horizontales
fournies par le SDMM,

Mots clés: Hydrographie, plateau continental du Pacifique le plus & l'ouest,
entrée Dixon, détroit d'Hécate, bassin Reine-Charlotte.



ORIENTATION AND METHODOLOGY

The Pacific Coast Ichthyoplankton Survey was conducted by staff of
the Groundfish Program at the Pacific Biological Station, Nanaimo (Resource
Services Branch). The survey involved four monthly cruises of some nine days
duration each made on the G. B. REED (January 15-22, February 13-20,

March 12~20, and April 15-23, 1980).

The survey encompassed the entire length of the Canadian outer coast
and also included Dixon Entrance, Hecate Strait, and Queen Charlotte Sound. A
total of 77 stations on 18 transect lines were occupied routinely (Fig. 1).

The stations are listed by number, location (latitude and longitude), and
depth in Table 1.

On station, following oblique tows for ichthyoplankton, an STD cast
(Bisset Berman) was made, supplemented irregularly by XBT casts, and by
Nansen casts, with salinometry done ashore.

The physical~chemical data base was digitized and corrected, then
sent to the Marine Environmental Data Service (Ottawa) for computer
processing, including interpolation and horizontal contouring of temperature, |
salinity, and sigma—~t. The following depths were selected for contouring:
surface, 10m, 20m, 50m, 100m, 200m, 300m, and 500m. The present report is a
compilation of the horizontal contouring output produced by MEDS. The contour
maps are presented by cruise, starting with the January cruise, with
temperature, salinity, and sigma~t following in that sequence of order. The
corrected data base is available from MEDS as Accession No. A8019801.
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TABLE 1. Tracklines and their associated stations, station locations,
and station depths for the West Coast Ichthyoplankton Survey,
January through April, 1980.

Longitude to Station

Trackline Station nearest depth

no. no. Latitude min. (m)
1 1 48° 30°' 124° 237 91
2 124° 33! 182

3 124° 52! 182

4 125° 18" 182

5 125° 43! 100

6 126° 05' 182

7 126° 24! 910

2 8 49° 00' 126° 56' 910
9 126° 33" 182

10 126° 14! 100

11 126° 04! 55

3 12 49° 30' 126° 44! 55
13 126° 54! 100

14 127° 14! 182

15 127° 34! 910

4 16 50° 00' 127° 59! 910
17 127° 52! 100

18 127° 43! 182

19 127° 35" 55

5 20 50° 30' 128° 14 55
21 128° 19! 100

22 128° 26' 182

23 128° 40 910

6 24 51° 00' 129° 48! 910
25 129° 21 182

26 128° 56! 76

27 128° 31! 100

28 128° 06' 100

7 29 51° 30! 128° 31’ 164
30 128° 56' 100

31 129° 21! 100

32 129° 51! 182

33 130° 24° 910




TABLE 1 (contd).

Longitude to Station
Trackline Station nearest depth

no. no. Latitude min. (m)
8 34 52° 00' 131° 09! 100
35 131° 12! 182

36 131° 23! 910

9 37 52° 30' 131° 56 910
38 131° 47! 182

10 39 53° 00' 132° 26! 182
40 132° 40' 910

41 132° 53! 910

11 42 53° 20' 133° 19! 910
43b 133° 09' 637

43a 133° 05" 218

43 133° o1 182

44 132° 57! 100

12 45 54° 00' 133° 13! 55
46 133° 27! 64

47 133° 31! 182

48 133° 48" 910

13 49 54° 30! 134° 06" 910
50 133° 49! 182

51 133° 22" 364

52 132° 55 365

53 132° 27! 364

54 132° 00' 246

55 131° 34! 282

56 131° 07! 146

14 57 54° 00! 131° 25 18
58 131° 08' 55

59 130° 50! 100

15 60 53° 30! 130° 42" 100
61 131° 05" 55

62 131° o02!' 22

16 63 53° 00" 131° 06" 55
64 ' 130° 40' 100

65 130° 13! 228

66 129° 47" 55

17 67 52° 30! 129° 48! 182
68 130° 13! 273

69 130° 40 100

70 131° 07! 55




TABLE 1 (contd) .

Longitude to Station

Trackline Station nearest depth
no. no. Latitude min. (m)

18 71 52° 00' 130° 41! 228

72 130° 14! 100

73 129° 48' 100

74 129° 21' 182

75 128° 56' 100
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FIGURE 1. Tracklines and associated stations in numbered sampling sequence for the
West Coast Ichthyoplankton Survey, January through April, 1980.






CRUISE ONE

JANUARY 15-22, 1980






B4

83

52

51

50

40

194 193 192 191 130 129 128 127 126
< 55

\

N M

'\“\ 5‘

x
A s 53
52

— 51

’
“
K

XX

é%

T
/\A\z\, "’

-

vﬁ) e :',‘ 49
-“

134 189 132
CRUISE 183180001

48
1381 180 128 128 127 126

15-22 JAN 1880 TEMPERATURE AT DEPTH 0.0



184

56

54

53

52

61

50

49

48 - \ - 48
134 133 182 181 180 128 128 127 126 ,

CRUISE 183180001 15-22 JAN 1980 TEMPERATURE AT DEPTH 10.




- 11 -

1394 133 192 191 180 129 128 127 128
86 56
84 54
83 B3
52 82
61 _21 51

\
50 A\\\’ 50
43 >= ¥ 43
'/'
T ox

48 48

184 193 182 131 180 129 128 127 128

CRUISE 183180001 15-22 JAN 1980 TEMPERATURE AT DBEPTH 20.0




- 12 -

126

127

128

129

130

131

132

133

1394

65

B4

B3

52

48

48

55

654

53

52

51

50

49

48

133 182 131 130 129 128 127 128
15-22 JAN 1980 TEMPERATURE AT DEPTH 50.0‘

CRUISE 183180001

134




§5

54

53

52

51

50

49

48

- 13 -

134 133 182 131 130 129 128 127 128
55
54
53
52
51
50
,:/;?/ 49
.--‘Y ~~~~~
48
134 133 132 131 130 129 128 127 126 -

CRUISE 183180001

15-22 JAN 1980 TEMPERATURE AT DEPTH 100.0




194

719
W S tp. X
S S|
+ X
— X nmut‘l
/léwl‘ll/
w4 g G

Ny, t

MW\ K . ﬁ

/ Sk

N

D

133 132 131 130 128 128 127 128
CRUISE 183180001

134

15-22 JAN 1980 TEMPERATURE AT DBEPTH 200 -

|
|




586

54

&3

82

51

50

48

48 -

- 15 -

Lo M

% % —
N fb \\\\\\\ ;%
//// x :i§i¢7\\\:\

" 1
/ \"\/\,
\ ¥:x ; (::
/ 5
o
%
194 133 132 131 1380 129 128 127 126

CRUISE 183180001

54

83

52

61

50

49

48

16-22 JAN 1980 TEMPERATURE AT DEPTH 300-.0



- 16 -

55 < 55
\\/ /\’ N
[}

54 \%;};;} <> < 54
653 ii %\ 53 *
| \\ﬁb |
52 * ; 652 }
x (% l
51 ¥ C \\_& ‘V_% 51 l
x aﬁ 2 ‘

X ’,v'){ C_
49 o 49
x
48 48
134 133 132 181 130 129 128 127 1286
CRUISE 183180001 16-22 JAN 1980 TEMPERATURE AT DEPTH 500




- 17 -

126

127

120

128

180

184

182

183

184

B 3 2 3 2 8 2 2
X X
&
ﬂu d
e
\
\
1 z 2 B & 8 2 2

193 182 131 190 128 128 127 126

CRUISE 183180001

134

156-22 JAN 1880 SALINITY AT DEPTH 0.0.




- 18 -

126

127

128

129

i20

131

132

183

134

64

62
61

49

48

X

S
!

64

B0

49

48

193 182 181 150 129 128 127 128
CRUISE 183180001

134

156-22 JAN 1980 SALINITY AT DEPTH 10.0




- 19 -

128

127

128

129

180

181

182

183

184

1]

54
68
&2

49

48

64
638
52

51

B0

48

48

193 192 1914 130 129 128 127 126

CRUISE 183180001

134

15-22 JAN 1980 SALINITY AT DEPTH 20.0




- 20 -

128

127

i29

129

130

191

132

198

1394

66

64

63

14

49

48

183 132 131 130 129 128 127 128

CRUISE 183180001

134

16-22 JAN 1980 SALINITY AT DEPTH 50.0

B4

51
60

48

48




B4

52

51

BO

49

48

- 21 -

134 193 192 i81 180 1289 128 127 128
Lo
¥ M
x x b 4 x
B4
BS
52
51
+14]
49
x
48
194 133 192 181 130 128 128 127 128

CRUISE 183180001

16-22 JAN 1980 SALINITY AT DEPTH 100.0



66

B4

62

51

]

49

48

- 22 -

184 138 182 131 180 123 128 127 128
? '?
{
i
ool
33.5 -
(:; ‘\\5“\/":23
x 5\/7\
] \A\f\,
x x|
X
134 133 182 134 130 128 {28 127 128

CRUISE 183180001

15-22 JAN 1980 SALINITY AT DEPTH 200.0

1]

B4

63

B2

B1

6o

43

48




- 23 -

184 . 193 182 181 130 129 128 127 128
66 ~ 11}
LA
N\ M
X X N
o ) |
54 —7/\ r/\ AL 54
\ g/ / \)§
’$\}ihv ‘Q:S
- x ii \ .
52 w% 52
51 ~T h% 51
>< E\/ﬁ\
50 » \,\,\/\/ 50
x x|
49 pe 49
x
48 48
134 133 192 181 130 128 128 127 i28

CRUISE 183180001 16-22 JAN 1980 SALINITY AT DEPTH 300.0




- 24 -

134 193 182 191 180 129 128 127 128

3] < BB
\ ll
N\ 'fvrﬂ

B4

| 1% |
ANNAE

///O

52 3% 62

51 <~ 51
B

60 ./ * Ny n\/\, B0
x X C

43 pé 43

x
48 48
134 193 132 191 130 129 128 127 128

CRUISE 183180001 15-22 JAN 1980 SALINITY AT DEPTH 500.0




- 25 =

128

127

128

128

180

181

182

199

194

68

G4

63
14

40

48

64

61

50

48

48

192 191 180 129 128 127 128
CRUISE 183180001 15-22 JAN 1980  SIGMA-T AT DEPTH 0.0

183

194




- 26 -

128

127

128

120

130

131

182

199

184

66
54

53

52

49

40

52

61

&0

49

40

132 131 130 120 128 127 128
SIGMA-T AT DEPTH 10.0

183

184

15-22 JAN 13980

CRUISE 183180001




- 27 -

128

127

128

120

180

181

182

198

184

§8
§4

83
14

50

48

48

56
54

51

50

48

48

199 192 181 130 128 128 127 126
SIGMA-T AT DEPTH 20.0

CRUISE 183180001

134

15-22 JAN 13880




g -

126

127

128

128

130

184

182

193

194

86

S4

53

62

60

40

54

63

52

61

50
49

48

193 192 131 190 129 128 127 128
15-22 JAN 1880  SIGMA-T AT DEPTH 50.0

CRUISE 183180001

194




- 29 -

126

127

128

1289

180

18t

192

133

184

85

84

8§38

62

50

48

128

.
LY
127

i2e

128

130

18t

x

132

183

194

54

53

52

.61

50

SIGMA-T AT DEPTH 100.0

15-22 JAN 1980

CRUISE 183180001




- 30 -

184 199 182 134 1380 129 128 127 i2e

» A Al "y
N N
Z// N
| N\

:li ~ =% 53

1,
/
5
S L

-

2 .
69 < \ —~ror
K% .

62 e NG (%5%;> 52
61 < —V’L% B1
x :iiif7\\\ix
X X
49 o 48
.
i
b ox
48 48
194 1393 192 131 130 129 128 127 128

CRUISE 183180001 15-22 JAN 1880  SIGMA-T AT DEPTH 200.0




BS

54

538

51

50

48

- 31 -

184 198 182 194 180 129 128 127 128
88
M
_ [}
A .
\)ﬁ 4
5]

52

61

50

49

134 193 192
CRUISE 183180001

194 130 129
15-22 JAN 1880

48
128 127 128

SIGMA-T AT DEPTH 300.0



- 32 -

CRUISE 183180001

15-22 JAN 1880

SIGMA-T AT DEPTH 500.0

184 138 182 194 180 129 128 127 128
66 56
\
v A M
)
7/\ r/\ pa
54 =~ J / \)ﬁ 64
\\\E;hv’ \;::5
83 ig \ 63
b2 5(% 62
61 I -v“‘%l 61
:> :ii§\ﬁ7\\\\L\
50 * '\A\\\’ 50
X X ;
48 pé 48
X
48 48
134 183 132 181 130 123 128 127 128




CRUISE TWO

- 33 -

FEBRUARY 13-20, 1980






- 35 -

128

127

128

128

130

191

182

138

134

B s ] b B 3 2 %
'
X
Y
X 4
o S
nl'A ol f
a]
y .-.
X \. '
prd 4 \ &
x % N
¥
- X
B = B ) s 2 2 2

188 182 181 180 129 128 127 128
13-20 FEB 1980 TEMPERATURE AT DEPTH 0.0

CRULISE 183180002

134




- 36 -

184 183 192 181 180 129 128 127 128
56 < 65
\\, A M
x \x R 6 :B x/-'{
- an®
» N A
% r/\ N /]
-3¢ # (g 54
B4 N N Azi/ -\\\ \\)Qi
D
3 »
Cy
ar&( o
(g -
53 TRV % N 58
W F
x| x "\‘ x
AN
52 =P e PP 52
\v——&—-&
—
51 s, 51
BO 50
49 49
48 48
184 193 192 191 180 128 128 127 128

CRUISE 183180002 13-20 FEB 1980 TEMPERATURE AT DEPTH 10.0




- 37 -

128

127

128

128

180

181

182

188

184

1

64

B3

52

48

4

74

51

48

192 181 180 129 128 127 128
CRUISE 183180002 13-20 FEB 1980 TEMPERATURE AT DEPTH 20.0

188

184




- 38 -

128

127

128

129

180

131

182

189

184

V- \ +03s/
L/ > u
/. x
,\\/«% mmo B~
R
A Av.\\\ A f;fx
Ay _ L
7 e BT A P
. ! ¥
s I 4
K )
w f ; x % \
N e
V....x\\ .
g
x g
..}a..“ 3
B = ] b b B < <

192 181 180 129 128 127 126
13~-20 FEB 1980 TEMPERATURE AT DEPTH 50.0

139

134

CRUISE 183180002




-39 -

128

127

128

128

180

191

182

183

194

b b3 A 2 7 2 2 2
\N
\\\\“P MU“ au
L~ MY T
= ...‘.l\.n\t..\ \ 4
=\ 7 T \\\\“\ | L\Y\\l\\\ﬂn
N/ VAL BN
. S o
5 AT !
X = g x X AY
X
x
il WA
B f x %4 /nw:\
2 x \ . .
- 7%
x\ L X -
\ﬂ\/
B = a B b 2 2 -

132 131 180" 128 128 127 126
CRUISE 183180002 13-20 FEB 1980 TEMPERATURE AT DEPTH 100.0

138

184




o -

134 183 182 p3:3 1 180 129 128 427 128
66 66
54 B4
53] 53
b2 % "% ¥ . 62
/ i
{ x ’x
\\-
b1 el < % 61
x i/j T
50 " \,“\V\‘ 50
x _
49 pe 49
x
48 : 48
134 133 182 131 130 128 128 127 128

CRUISE 183180002 13-20 FEB 1980 TEMPERATURE AT DEPTH 200.0




- 41 -

184 188 162 184 180 128 128 127 128

66 \\/ ~ /J‘ _[v" 66
X
§ i
B4 .:\\\ \‘Lr\ ';} <:>Q§ 54
XX %\/ / / S
0 A .
/ ( / ) \
/d e \\-/)_/
0% )
) At 52
P S (%
A x N
P \\
61 b (:ﬂ e { — % 61
. ‘d\ %
0 -
l x"ga\
&0 % \,“\v\’ 50
49 " " .
X
48 48
184 133 182 131 130 129 128 127 126

CRUISE 183180002 13-20 FEB 1980 TEMPERATURE AT DEPTH 300.0




154 193 192 131 180 129 128 127 128

54 S B4

A
A

. :ﬂ Q\LL )
'J \\ )

62 ) \ 62
&‘ 0 A %

51 o) \ R { B 51
B

6o »* \\,»\\v«u‘ 50
x C

49 pé 49
=

48 48

134 133 132 131 180 128 128 127 128

CRUISE 183180002 13-20 FEB 1980 TEMPERATURE AT DEPTH 500.0




- 43 -

128

127

128

128

180

18

182

188

194

56

54

53
B2
B0
)

66

53
62
&0
49
48

51

193 182 191 180 128 128 127 126
CRUISE 183180002

134

13-20 FEB 1980 SALINITY AT DEPTH 0.0




&6

54

53

b2

51

&0

49

48

184 183 182

- 44 -

181 180 1289 128 127 128

&6

b 4

B4

53

62

61

B0

49

134 193 182
CRUISE 183180002

48
134 130 128 128 127 126

13-20 FEB 1980 SALINITY AT DEPTH 10.0




- 45 -

128

127

128

129

180

181

182

193

184

7.3 - m o™ - o o0 =]
i [{+] 0 wn n n -+ -
\\Q
B
] -
i x X x
f
=
</ I /
\w ~y \\
I\ S uw X 3 ¥
N\VQ.\ § \ *
!/ x k X b A
% / /7 (Uumu x D (
S \\. X
et x
X /\wu
( / MJ ¥
i 7
X %
X
8 3 B B 5 8 - 2

182 181 180 128 128 127 126
CRUISE 163180002 13-20 FEB 1960 SALINITY AT DEPTH 20.0

183

164




- 46 -

128

127

128

129

180

181

192

183

184

b6

B4

B3

62

50

48

215

69

52

bl

&0

49

48

198 182 181 180 129 128 127 128

CRUISE 183180002

164

13-20 FEB 1980 SALINITY AT DEPTH 50.0




- 47 -

184 183 192 181 180 128 128 127 126
65 < 656

B4 [ B4

&9 7 -3 é W \ 59
K% .

52 P2~

b 4
x
/\/"

'\ 52

51 % 51
by x
o-\l
50 - 50
48 49
X X
48 48
134 183 182 181 180 128 128 127 126

CRUISE 183180002 13-20 FEB 1980 SALINITY AT DEPTH 100.0




- 48 -

184 188 182 181 180 129 128 127 128

56 < : ; 56
Lo

< pa | |
B4 S f// TN B4
R
XXE \\33' S

B2 ¥ ¥ H— ’3

X
:
L
S
\\
N

52
/,ﬂd‘“"‘w ....... 3
b 3 B
/
' 3 « 5 .
51 * I ‘% &1
' :iiif7\\\l\
50 ¥ \\/\~\\/\” 50
x _
49 e 49
.
48 8
194 183 182 181 180 128 128 127 126

CRUISE 183180002 13-20 FEB 1980 SALINITY AT DEPTH 200.0




- 49 -
184 193 192 191 180 128 128 127 128
&6 < 11
Lo N\
x
I 7a) i
kv (
54 [ S 54

5

54
: \\\\\\\

61 X 51
N

,‘Cam

b

50 &0

48 49

| nd] b

48 48
134 133 192 131 180 128 128 127 126

CRUISE 183180002 13-20 FEB 1980 SALINITY AT DEPTH 300.0




B4

B3

62

61

60

48

- 50 -
194 193 192 191 190 129 128 127 128
< - 4 BB
\\, A J\K
)
]/\ £ N\ / B4
%‘i/ S
* ié \ 63
% » 52
Sn“& T o B1
v |- \ %
A T~
]
£ K‘/\\/\’ :14]
L C
SRR 49
X
48
134 193 182 191 190 128 129 127 128

CRUISE 183180002

13-20 FEB 1980 SALINITY AT DEPTH 500.0




&6

64

53

52

Bl

&0

48

- 51 -

184 183 182 194 180 1289 128 127 128
~ ’,J 66
\
- M
x x ::/,:’,/
\ f//
X
w{g ——
N B3
C \\JL
Nakad > 52
X
v
<
0 51
4
B0
\ 43
\Q
\\
48
194 133 182 131 130 129 128 127 i28

CRUISE 183180002

13-20 FEB 1980 SIGMA-T AT DEPTH 0.0



- 52 -

128

127

128

128

180

181

182

1933

184

e b 3 3 2 o
L
\(/w\f\
X
." x
=\ \@!Jv! S .\«o\. x v Nm.:- 0
T X
V— .. AV p\ M X X x
: B ST Y
JPC.£ I
x
x H\R
NI VY] =
! BN i
L ¥
> %
> 7 ¥
x X X
X
B = 3 8 a 8 2 g

182 131 130 129 128 1 1
CRUISE 183180002 13-20 FEB 1980 SIGMA-T AT DEPTH 10.0

133

134




- 53 -

128

127

128

128

180

181

182

193

184

1
B4
53
B2
60

48

66
53
52
51
50
49
48

133 182 181 130 128 128 127 126
13-20 FEB 1980 SIGMA-T AT DEPTH 20.0

CRUISE 183180002

134




b

Bd

62

51

b0

48

194 183 182

- 54 -

191 180 128 120 127 128
25

B4

X

62

5

60

48

48

134 133 132
CRUISE 183180002

191 130 129 128 127 128
13-20 FEB 1980 SIGMA-T AT DEPTH 50.0




- 55 -
i
‘; 184 183 182 181 130 129 128 127 128
| 1514 < b6
\
\ M
-~
X Ixox  ox x
\
‘I
A il
RN i = W S EPNY .
\
F) J
4 x
X N
<;/A:2§ ’
B3 *.‘1‘(( 23 @ B9
%X x
52 LAl 3 2] 34
|
51 51
50 50
49 49
N X X
| 48 48
‘ 134 183 132 181 130 129 128 127 128

| CRUISE 183180002 13-20 FEB 1980 SIGMA-T AT DEPTH 100.0




56

B4

68

62

b1

B0

49

- 56 -
184 183 182 131 180 129 128 127 128
< ] b6
L B M
-
X X X x b 4
B4
B3
»(% 62
.. "~._":‘ C\\l '—*% 51
.
;.‘V) Ny B0
é A\/\/
O C
P..\‘.
pé 4 49
""
’ %
48
184 133 132 131 130 129 128 127 128
CRUISE 183180002 13-20 FEB 1980 SIGMA-T AT DEPTH 200 .0




- 57 -

i28

127

128

128

180

181

182

183

184

& = 8 & B B 2 L
v \ N U .
[ I
M L/
1\\/\% Q\W_n
. x
3
2
= \N 0 X
f\%u\ § S x
. ‘r..
. .....
x ,.,/
|
<
y
X

63

B2

51

60

49

48

128

127

128

129

130

131

182

133

134

13-20 FEB 1880 SIGMA-T AT DEPTH 300.0

CRUISE 183180002




- 58 -

194 193 182 181 180 129 128 127 128
< 66
Lo
\/ M
§/a) “
. f B4

g8

?
: ii %\LL .

* \2 52
¥ X — 51
B
" g\,v\\v\vﬂ 50
x C
pe 49
X
48
134 133 182 131 130 129 128 127 128 :

CRUISE 183180002 13-20 FEB 1980 SIGMA-T AT DEPTH 500.0




CRUISE THREE

- 590 -

MARCH 12-20, 1980







bb

54

B3

52

51

S0

48

134 133 182

- 61 -

181 130 129 128 127 126

66

B4

63

52

61

50

49

184 188 192

CRUISE 183180003

48
191 1380 129 128 127 126

12-20 MAR 1980 TEMPERATURE AT DEPTH 0.0



- 62 -

i28

127

129

129

180

181

182

133

134

X
_.\/\l\ NC % .,_.\.
I Nl
i o]
% (g« o
= ; .\..,
* X » w
. e |
8 X 3
[ x
\%
: X
\\W/ 2 i X
/{:\NWMIMWMM\\\ x /uﬂ x i

AV 7% X mi.uu X

) /
&

{
2
L5
‘-\nx
8 = 3 B B B 2 <

183 182 181 180 129 128 127 128

CRUISE 183180003

134

0

12-20 MAR 1980 TEMPERATURE AT DEPTH 10




- 63 -

184 133 182 181 130 129 128 127 128
BB 66
b4 54
63 63
52 52
B1 1‘\:\ pé » Cal 1 “% 51
50 / 00— 5O

XX Y/\(
‘\“
I‘|
49 91 5" _______ 49
X
48 48
184 183 182 181 130 129 128 127 128

CRUISE 163180003 12-20 MAR 1980 TEMPERATURE AT DEPTH 20.0




- 64 -

134 123 192 131 130 129 126 127

b4 [
AN

B3 /

52

~
& x
; 67"\\\‘
51 - pé "r I -
"""" 8 L= S
\
8. T
L T B E— yre0¢ \nw\ﬂv_
x o
‘(5\.
48 %
48 48
194 133 132 181 180 129 128 127  ¥4:]

CRUISE 163180003 12-20 MAR 1960 TEMPERATURE AT DEPTH 50.0




| 586

54

58

62

61

60

498

48

154 182

- 65 -

191 180

129

128

127

126

-
-

b 4

| FWj /J\J

19; 183 ‘192
CRUISE 183180003

131

130
12-20 MAR 1980

129

128

TEMPERATURE AT DEPTH 100.0

127

128

6B

54

B3

52

51

5o

49

48




65

54

59

52

b1

50

48

48

- 66

134 188 132 191 130 129 1290 127 126
b4
N )
E N <
“I \)g
l\' r-‘/.
s X
”~ LC
L 4
TAN ,
Nye_/ ]
2] 14 / \\i-—-\/~%
.f \V/»\\V«V’
v | C
184 1383 192 181 180 128 128 127 128

CRUISE 183180003

65

54

53

52

b1

&0

49

48

12-20 MAR 1960 TEMPERATURE AT DEPTH 200.(




- 67 -

134 133 182 131 130 129 128 127 128
56 B5
| /3 |
54 ’“1!, Y 54
638 \ 53
- 6 &) TToeeee . >
652 ¥ 52
x
‘ 'l<\ /
61 y A — 61
X \\\
% a1 \A\,\/ ’
x _
L
49 49
48 40
194 133 182 {131 {30 129 128 127 128

CRUISE 183180003 12-20 MAR 1980 TEMPERATURE AT DEPTH 300.0




- 68 -

184 193 182 181 130 128 128 127 128

53] < 56
| /J M
' D
54 | Lf\ ﬁ/\ iy 54
N J _ \)§
%x A
53 #<<:/:é 53
"’/ }% QH
52 * \2 62
b 4 /
g (?
B1 " / C'\N “‘% 61 |
x E\m o
. el
50 . e \/\\/\/ 50
48 48
48 48
184 183 182 181 130 129 128 127 126

CRUISE 183180003 12-20 MAR 1980 TEMPERATURE AT DEPTH 500.




66

54

63

62

51

60

438

48

- 69 -
134 133 132 131 130 129 128 127 126
B "
\
. M
x \x [x x %
e ne.

N\ i

e %r/\u A
¢ ? ¥ \)ﬁ 64

x ot X ’é\ %
€ LL) % Al a3 63

W 2T
»
[T x| x “i
3-2¢ \‘ M pe——¢ 52
x| x x
J
61
50
43
48
134 183 192 131 130 129 128 127 126

CRUISE 183180003

12-20 MAR 1980 SALINITY AT DEPTH 0.0



- 70 -
134 133 182 131 180 128 128 127 128
66 < 15151
\
\ M
X \x b4 h 4
™A ’
3k fa ,. A/
B4 S J \)’ﬁ b4
x%
X 04 X 2 ' S
B3 r“‘“.{ U_):‘. % ¥ B3
)
-
x C)? X | x
52 -2 " > 52
x| x x
61 N P ~{ 51
XX S
60 w\\\ {1]
?\\/\/
------- Xeume :
,//",——
49 S g i BT
t"
(%
48 48
134 133 - 132 191 180 129 128 127 120

CRUISE 183180003 12-20 MAR 1980 SALINITY AT DEPTH 10.0




- 71 -

133 o182 131 130 129 128 127 128

134

B b 2 5 pr 3 4 2
o \%\w\/x X il 2
/\%\\ X \\JM\‘
y T ¢ LR
X \ i “
lrlAA > nﬂﬂ////r:y A\\e\)Nle\AmMmummm
e N
" x
u\xv \h“\\\‘ _ 5
. x
¥
x b 4
S b 2 3 s 3 2 2

192 131 130 129 128 127 128
CRUISE 183180003 12-20 MAR 19680 SALINITY AT DEPTH 20.0

183

134




- 72 -

128

127

128

129

130

131

132

133

194

&
WA
TN
x ."
3
\%
b 4
N A i
, N 5”7 " % *
Vw AAMV x \\\u“ X X
I "3
x Amllll! A\<)NJ\¢DMMMV
B o/ S A5
> A . « 1
~ 7
X % *
» x

126

127

128

129

130

191

132

193

194

12-20 MAR 1980 SALINITY AT DEPTH 50.0

CRUISE 183180003




- 73 -

134 133 192 191 130 129 128 127 128
6B < 66
\
. M
X X Ix x X

‘J{ i
co L ol A/ "

1 \)§

\ x

32 )
g 32 f O ———
653 ¥ ¥ \ 653
.'igétibx x | x st\‘—’}L/
62 I 2l % % » 62
........ 59,)
3 X X
) \
51 - \‘ g 51
=3
X XX }i;;g:;tz

&
50 e *1\/\’\/\’ (]
l _

aem

ﬂ“"
s

49 * 49

O""
i A

48 48
134 193 182 191 180 128 126 127 126

CRUISE 163180003 12-20 MAR 1880 SALINITY AT DEPTH 100.0




- 74 -

134 133 192 131 130 129 128 127 128
bb < 1515}
L /J M
,x x Ix x x
!
5 | - é o
’<;
63 " ?"'\ 63
x %\5/1/
62 -2 -',"' " 5 52
/
/
[ %
51 ] C\\" k‘% 61
x iﬁ\
B0 " \/\\/\/ 50
49 49
48 49
134 . 133 182 191 130 129 {28 127 128
12-20 MAR 1980 SALINITY AT DEPTH 200.0

CRUISE 183180003




66

64

63

62

51

50

49

48

- 75 -

184 133 192 191 180 129 128 127 128
LA M
X X
" r_jf\ 4 JAN /)
h J / \/ﬁ
§§
R
1 \
X \\‘/Lb
) — // \\l ~%r
o
* \A\\\/
_
134 183 182 1381 130 128 128 127 128

CRUISE 183180003

12-20 MAR 1980 SALINITY AT DEPTH 300.0

66

64

63

62

51

60

438

48



- 76 -

194 133 192 181 130 128 128 127 128
BB < BB
L /J M
[}
TS “
‘x é \§
63 i i% \ B3
62 ¥ \? 62
51 ¥ /,ilf/i (::; ~ -“;257 51
50 " \,\,\/\/ 50
49 49
48 48
134 183 182 181 190 129 128 127 128

CRUISE 183180003 12-20 MAR 1980 SALINITY AT DEPTH 500.0




- 77 -

126

127

128

129

1380

131

132

183

134

66

B4

63

B2

49

40

/\/J
~N/

A
</

(Vo)
taad

(¥}
ta)

66

54

638

62

61

B0

49

48

183 182 181 180 129 128 127 128
CRUISE 183180003

134

12-20 MAR 1980 SIGMA-T AT DEPTH 0.0




1394 183 182 191 190 129 128 127 128

66 < 66

)
mf?/\) N
3 .

64 ¥

B8 AR L W ¥ 58
L ]
‘( o Q\
x| X | X \\‘/L

52 2-7% {,‘ H———¢ (/2 52
x| x X ‘€> '
61 . * pe————3¢ T "% 61
x;;,(‘ E\m\
N . AN N
x..
a‘/ -----
49 / 48
© A
e
48 48
134 133 132 131 180 128 1286 127 126

CRUISE 183180003 12-20 MAR 1980 SIGMA-T AT DEPTH 10.0




65

54

63

652

51

50

49

48

- 79 -

184 133 132 191 130 129 128 127 128
55
x
o] 54
53
52
“&l B1
\
A\\\/ 50
- §
.
L] 4
7
48
184 133 192 191 180 129 128 127 126

CRUISE 183180003

12-20 MAR 1880 SIGMA-T AT DEPTH 20.0



66

b4

63

62

51

)

48

48

194 193 132

- 80 -

191 130 128 128 127 128
< ,,J 55
Y
. M
X X X X X
[}
30 7/\(/\ oy
"t — /// \\\“)QSS B4
‘\\\ x ‘:::::
X X \\5
“.‘&{A 2 o - 59
”( ] \
~
o) Q
x x Xu| X
P \)
RN R NI EvS— B2
X! X X
V')
3% _
o Y VN < 51
: 2
(A
X X \\\
J e
e
-‘ /
.ﬁf” < 49
[ k£
49
134 133 192 181 180 128 128 127 126

CRUISE 183180003

12-20 MAR 1980 SIGMA-T AT DEPTH 50.0




bb

b4

658

b2

51

60

49

48

- 81 -

184 183 192 131 180 129 128 127 128
< "J 33
L M
x x X x X
o) 54
B3
52
'*;23 61
\
,:j"'dfk:/v\\vxvf 50
JEA
«".’-’-
¥ 49
e
S X
48
194 183 182 191 180 129 128 127 128

CRUISE 183180003

12-20 MAR 1980 SIGMA-T AT DEPTH 100.0



- 82 -

134 183 182 181 130 128 128 127 128
66 ~< BB
Lo
¥ M
X x X x x
INaPa 5
54 /7 *——t] ;qjyf (:} < 64
/ P
X XX N B
~. <;/:§ =
B3 e NS 63
\." (( \\Q
% \/)A
B2 P o] (] » ;¥4
"y
x
51 m"‘. ~J ‘% 61
x ?iiif7\\\l\
49 49
48 48
194 183 182 131 130 128 128 127 126

CRUISE 1683180003 12-20 MAR 1960 SIGMA-T AT DEPTH 200.0




66

64

63

52

51

b0

48

- 83 =

194 133 182 191 130 129 128 127 128
L M
x
........... 5.5 3
% A—vL/A\ e pa i
\</ / ]
Y §§
% x %\/)/»
)
./{&
T
(::;:éfii§\/\7 T
) * &NKV\\\AL,
194 193 132 191 130 129 128 127 126

115

B4

63

34

61

6D

49

48

CRUISE 183180003 12-20 MAR 1980 SIGMA-T AT DEPTH 300.0



- 84 -

134 183 182 181 ' 180 129 128 127 128

bb ‘\/ < ”J ~pV” 6B

b4

M
m bﬁ% Q\H

g

52 * 52
51 ¥ I _i<é7 51
>< E\/j T
[518] * ‘{\A\/\/ 50
49 49
48 - 48
194 183 182 191 1380 129 128 127 126

CRUISE 163180003 12-20 MAR 1980 SIGMA-T AT DEPTH 500.0




}

- 85 =~

CRUISE FOUR APRIL 15-23, 1980






A ST T T R TR R T T T TR T

- 87 -

194 133 132 131 130 129 128 127 126
Bb b6
X
54 ¢ 54
538 53
52 5 52
XX X xX
-
JI
51 }‘f a7 *v"‘% 51
///:xxx 2
BO 36060¢ \/\'\/\/‘ b0
x x x X -;
7 ©
L
49 \ tag .‘:C,Q—& 49
X X
48 48
134 133 132 181 180 129 128 127 126

CRUISE 183180004 15-23 RPR 1580 TEMPERATURE AT DEPTH 0.0




- 88 -

194 183 132 131 130 129 128 127 128

E5

4

:mxr‘z/\"/\ /\fj 54
S 4/ \)§
:::{ 53

ﬂ/i/\)
f/x

X
x
4
x OO
e
\
X \
o

52

A %ﬁ“’”ﬁ ’

b, 3%
SR o 49

48
134 133 132 131 130 129 128 127 128

CRUISE 183180004 15-23 APR 1980 TEMPERATURE AT DEPTH 10.(




54

538

62

51

50

48

48

- 89 -

194 133 132 131 130 129 128 1217 1286
LA
x x\x7§OwA{
)
x*xrjf\,/\ pa i
/G
TN “-*-'St3:§
X 54 X A h
X x | % %k\‘/)/
/8'04” >
VRVE EERVIE VI WV ¥
x|x % x
",,""'""" 8 L 5 -
,?'. e Pt \_g*v'*%
rreet ,\/\’\/\/—
X X xxc_
\
\
™~
X %
184 133 132 134 130 129 128 127 128

CRULSE 183180004

11

54

53

b2

S1

50

49

48

15-23 APR 1980 TEMPERATURE AT DEPTH 20.0



54

53

52

51

BO

49

48

- 90 -

134 133 182 131 130 129 128 127 1286
Lo Y
'] z?‘-x7 'Tj i B
- F_V\r/\ /\/j
N J/ \/g
.‘:‘{A *
( \8.0.—.—_>

x| x x
1785 X —
e o b ~dT v
'/ C\ %
a ﬁ@\
ap—————
Xx x C
W
:dw %
x
134 183 182 131 180 129 128 127

CRUISE 183180004

156-23 APR 1980 TEMPERATURE AT DEPTH 50.

128

133

54

53

62

81

BO

43

48




- 91 -

1286

127

128

129

130

131

132

183

134

_\</ \ N U fuk ,
A G
%N -
W\\//\ ‘.f. C unﬁ
x /muo ...,..
NI
\% % /Qo x .A._/.
L .
:/\m\%\u (S B R N
Mq AMV// QNIILY\\\
/ ) * 1
N Anm,://rlanulfAw\f\,~|;\\¢mmuuvuu
< =0 Wi
N % 7y
) —
2 X B B 7 B 2 2

133 132 181 130 123 128 127 128
15-23 APR 1880 TEMPERATURE AT DEPTH 100.0

CRULSE 183180004

194




- 92 -

134 133 132 131 130 129 128 127 128

B5 < 56
\
- M
x X X )LE x-""
~5
54 > ,.«'"/ZFLI/\ r‘/\ 54
AN S
0~
* % \
58 e (/k 53
™. »
B2 ): e ¢ B?
x
“ N SSIEE
X -] \
«Q
A
\ -
43 ‘ "{ 49
{
\ "
48 48
134 133 132 131 130 129 128 127 128

CRUISE 183180004 15-23 APR 1880 TEMPERATURE AT DEPTH 200.




l

65

B4

8§53

B2

51

50

49

48

- 03 -

194 183 132 191 180 129 128 127 126
Lo M
X X
D
| a4 A
</ / S
x X &
A i
2 4’( ) \j
N
.; \)
~ . Pt -
S 1 D ol
o T
‘(9]
{ * K’\'\/\/
/ C
X
134 133 132 134 130 129 128 127 126

CRUISE 183180004

15-23 APR 1880

TEMPERATURE AT DEPTH 300.0

BS

654

59

52

51

&0

49

48



54

bZ

51

50

43

48

- 94 -

194 193 132 181 130 129 129 127 128
< 5G
L
a M
A
" r’q N\ /
al \‘ '4/ \)ﬁ 54
| U AN\
s i% 53
% > 52
x (%%g;
't 7 \j*—v‘% 51
P
k =
\
9.
i '\/\,\/\/ 50
e
e -
=
L)
cd 7
pe-7 49
Il ]
"' 4
48
134 133 132 131 180 129 1286 127 128

CRULSE 183180004 15 23 APR 1980 TEMPERATURE AT DEPTH 500 .




- 95 -

126

127

128

129

130

131

132

183

134

66

B4
B3

48

111111111

65

652
51

50
43
48

133 182 181 130 129 128 127 128

CRUISE 183180004

134

156-23 APR 1980 SALINITY AT DEPTH 0.0




- 96 -

128

127

128

123

130

181

182

133

154

BB

54
653
52
51

43
48

PN

AW 4N

33

¥

BE

54
53
52
51

50
43
48

131 130 129 128 127 126

15-23 APR 1980 SALINITY AT DEPTH 10.0

192

CRUISE 183180004

133

134




- 97 -

134 133 132 181 180 129 128 127 126

54 ¥ 54

58 ‘u_‘ " . \ 13 \ B8

i

52 —Q 3¢ H—x 52
x \x\)') x x
e&
», 0‘
51 \f ¢ r St
\
!
/
S92
50 50
49 43
48 48
134 133 182 181 180 129 1298 127 128

CRUISE 183180004 15-23 APR 1980 SALINITY AT DEPTH 20.0




- 98 -

126

127

128

129

130

131

182

183

134

3 -3 a b n = 2 f
u/ ™ F
\“ G
4 x
ﬂ)/\& un\ X ¥ X hx\\\- tttttttttt
A b7 6
AV A ¥
/IwaN..O ¥ DUQ\
1
X
— N
.
j. X \*
X - M.\
x % X
X b 4
w -+ <2} N - (=1 o =
w 1 n n n n < b

182 131 180 129 128 127 126
CRULSE 183180004 15-23 APR 1980 SALINITY AT DEPTH 50.0

199

184




- 99 -

{ 134 133 182 Rt 130 123 128 127 128

" .\é 54
2\
I~
\ )

- x 52
2|\l
« S x

N X
\93 'd\
O .
- \ oo o
54 TN A S 54
. %
1
4 x xra . \
et
/ﬂ/
B0 e S0
..-“"'"'\‘
/ x|
49 ."‘\ e3¢ 48
/\ y
48 48
1384 199 132 131 130 128 120 127 126

CRUISE 183180004 15-23 APR 1980 SALINITY AT DEPTH 100.0




- 100 -

134 133 132 191 180 ie9 120 127 128 I
66 55
M
- ’
G54 [ {/ <:>Q§ 54
AN F \
B3 oy -(7\ »* 63 ’
35 |\
o)
52 H—x - > se
x
¥ * *“/52% 51
50 \ ::\ S0
'\.\ \ .! /"\/\/
> Y ".‘ \
\‘ ? |‘. <
o
49 \\ii__ 439
%
48 48
134 183 182 181 130 129 128 127 126

CRUISE 183180004 15-23 APR 1980 SALINITY AT DEPTH 200.0




- 101 -

134 133 182 131 180 129 128 127 126
1513 < 133
Lo M
X x

54 54

>
5

g
N
\s
/,49
2
o VT
i

52 » 24
' x (%
X —
1
-

X

3
S

S

58

50 \ 5o
e
\\
'
\
49 — 49
L e
S S
48 48
134 133 132 131 130 129 128 127 1286

CRUISE. 183180004 15-23 APR 1980 SALINITY AT DEPTH 300.0




- 102 -

194 133 132 131 1380 129 128 127 126
13) < 66
\
N M
3
o o Ug//\ 4 .
: N
N~
B3 o

51 - 54 ‘0

=K

\C

50 . 5 50
7 ™\
B -

48 4

b

~-'x‘.”.

48 48

184 133 182 131 130 128 128 127 128

CRUISE 183180004 15-23 APR 1980 SALINITY AT DEPTH 500.0;




2 3 2 B 5 B z : ©
& e o
- -
po i
}—
N [s
P~ ' Cearmert™ ~ W
o x hdmed P o m D
~ x
S e @
X
\ T
o e |
°J
= 1 ==
<
—
w
@ o
o .
&
, -
I3} Q o =
o s S oo
= on
. ™
V_ <
]
- L)
2 2 B
] %A S
» o
3 S~ V] 8 S
I es]
4 x L K m
! -4 ©
o V ’ X ] o 4
o x ™
-t - /] m -
x X ... 58]
x 9]
¥ —
=
m«.u x x “ Wnu
Lol -t
™S » [ » o B Z 2

F
;



5§

54

53

B2

51

50

49

48

- 104 -

134 183 182 131 180 129 126 127 128

54

53

52

51

S0

49

48
134 183 132 181 130 129 126 127 128

CRUISE 183180004 15-23 APR 1980 SIGMA-T AT DEPTH 10.0




- 105 -

126

127

128

128

190

191

152

133

134

§5

A8

128

127

128

129

130

------
||||||

15-23 APR 1980 SIGMA-T AT DEPTH 20.0

131

132

183
CRUISE 183180004

5§

53

52

S1

50

184

49
48



- 106 -

126

127

128

128

180

181

182

133

194

55

B4
5

52

50

|
|
‘

48

AL

[=!

D

o
ammemane e
b ==

N\ A

e

x

vy

3 200,

IR

55

54

53

52

51

S50

49

48

132 131 130 129 128 127 128
15-23 APR 1880 SIGMA-T AT DEPTH &0.0

133

134

CRUISE 183180004




f - 107 -

134 133 182 131 130 129 128 127 128
55 55
Lo
\ M
)tf; x X x ¥ x
L 2
Up} i
54 FOMo -<> < 54
, | \?‘%
‘, o)
; 53 \\:\\ \ 53
x | x \\‘/)/
i
‘ \
34 kol meomman s * 52
\
. |
S5
~\ ¢ ‘5\ 4
51 %%}ﬁ e 51
L <
\ 2
50 50
| A\'\/
49 =T * 49
XX
48 48
134 133 132 131 130 129 128 127 128

CRUISE 183180004 15-23 APR 1880 SIGMA-T AT DEPTH 100.0




- 108 - ' ‘

194 133 132 191 130 129 128 127 126
55 55
\
A
x
54 % E 54
K KX
53 53
52 52
.
<6, |
*
51 3¢ 51
50 50
43 > e 49
iy o
\..,,__x--..
48 48
134 133 182 191 130 129 128 127 128

CRUISE 183180004 15-23 APR 19680 SIGMA-T AT DEPTH 200.0




- 109 -

194 139 192 181 130 129 128 127 1286
55 < 55
\
R
x'x\ x
T - )
. T i
R '/7/(/ 3 )
ox Es
53 % <j5iji:§i \\ 53
ﬂe’& \\ﬁ,L
'Ol
B2 )7" 52
x
51 = 51

2’
S~

50 \::>> i ’\\\&4bﬁ 50
-

49 — 43

----------

48 48
134 183 182 131 130 128 128 127 128

CRUISE 183180004 15-23 APR 1980 SIGMA-T AT DEPTH 300.0




55

54

83

62

b1

50

49

48

- 110 -

534 133 ig2 131 180 129 120 127 1286
§ /J M
> <_L/\ A A
|
%ﬂ AN
N
" baé;;:S Qg\xaﬂl/
(%\j"v
~N <:;\\\\\\\ <§
AN Z’N
e
-------- b34
134 133 132 13% 130 129 128 127 128

CRUISE 183180004

15-23 APR 1980

55

54

53

52

49

48

SIGMA-T AT DEPTH 500.0







