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Oceanographic Observations of 

the 7th Japanese Antarctic Research Expedition 1965-1966 

Sadakiyo HORI*, Masaru SHIOZAKI* and Tsutomu AKIYAMA** 
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After a four-year mterval the Antarctic research of Japan was resumed m 1965 

as the 7th Japanese Antarctic Research Expedit10n CJARE-7). As one of the 

shipboard programmes of the Expedition oceanographic observat10ns were made 

on board the icebreaker FuJI which was constructed for the exclusive purpose of 

operating m Antarctica and was eqmpped with a hydrographic wmch capable of 

6000-meter senal observat10n and with a chemical laboratory for the analysis of 

sea water. 

Along the track of JARE-7 crmse, from December 1965 to Apnl 1966, as shown 

in Fig. 1 and Fig. 2, surface observat10ns, bathythermograph observat10ns and verti

cal (senal) observat10ns were made except one month of January durmg which 

the ship stayed near the coast for the logistics operat10n. 

This report deals only with the descnpt10n of routme observat10n and its 

result, and does not mclude that of chemical analysis of sea water sampled for 

othe1 special purposes. Further discuss10ns on the data obtamed from these obser

vat10ns will be given m other reports under different titles. 

Surface observation 

Surf ace temperature measurement and surf ace water sampling were made three 

times a day between Fremantle and Wilhelm II Coast, at every five degrees m 
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latitude ( or in the middle of successive two vertical stations) between Princess 

Astrid Coast and Cape Town and two times a day in the rest of the cruise. 

The results of measurment and chemical analysis of water samples are given 

in Table I. 

Bathythermograph observation 

Temperature in the upper layer (surface to about 300 meters) was measured 

with bathythermograph (BT) at almost the same frequency as the surface obser

vation except m the icy reg10n (Fig. 1 and Fig. 2). 

The results of observation are given in Table 2. 

Vertical (serial) observation 

Vertical temperature measurement and water sampling were made at fifteen 

stations in the Southern Ocean (Fig. 2), using reversmg thermometers and Nansen

type water bottles. The last eight stations, at every five degrees in latitude, are 

in the section from Princess Astrid Coast to Cape Town (10°-15°E). Other sta

tions are distributed between Syowa Stat10n and the 100°E meridian along the 

track of the cruise. 

The data obtamed at these stations are listed in Table 3. 

Chemical analysis of sea water 

The water samples taken at the surface and vertical stat10ns were analyzed for 

eight elements as the routine work. The following are the elements and the meth

ods (or instruments) used for the analysis. 

Salimty Inductive salinometer 

pH Potentiometric method (pH-meter with glass electrode) 

Dissolved oxygen: 

Silicate-Si 

Phosphate-P 

Nitrite-N 

Nitrate-N 

Ammonium-N 
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Winkler method 

Photo-electric colorimetry 

do. 

do. 

do. 
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Fig 1 Track (If JARE-7 crzuse, 1965-66 

Fig 2. Track of JARE-7 cruzse and oceanographic stations, 1965-66 



Air Time Position 
Date temp 

LMT I GMT Lat. I Long oc 
1965 
Nov. 20 1400 0500 Leave Tokyo -

21 0900 0000 32 °-l3'N 137 °-54' E 19.5 
22 0900 0000 27-13 135-40 22.8 

1800 0900 25-08 134-35 24.2 
23 0900 0000 22-17 133-42 26.3 

1800 0900 20-48 133-59 27.2 
24 0900 0000 18-36 134-32.5 27. 1 

1800 0900 17-07.4 133-32 27.3 
25 0900 0000 14-30 131-35 27.8 

1800 0900 12-55.5 130-23 28.0 
26 0900 0000 10-08. 5 128-22 29.0 

1800 0900 8-24 127-24 28.3 
27 0900 0100 4-51. 5 125-14 25.5 

1800 1000 3-37.8 123-19.8 28.0 
28 0900 0100 1-26.8 120-17 27.5 

1800 1000 0-06 0 119-17. 6 28. 7 

29 0900 0100 3-42 9 118-40. 5 29.0 
1800 1000 5-46.8 118-48. 5 28.5 

30 0900 0100 8-05 116-11.5 29.0 
1800 1000 9-58 115-26 28.4 

Dec. 1 0900 0100 13-14 114-50 28.0 
1800 1000 15-12. 5 114-33. 5 27.3 

2 0900 0100 18-42 113-42 25.2 
1800 1000 20-20 113-21 23. 7 

,_ 3 0900 0100 23-25 112-45 21. 6 
1800 1000 25-15.5 112-05 22. 7 

Table 1. Surface observation data. 
Water Salm- D1ssolv-

pH ed temp 1ty oxygen - - --

oc %0 
in situ cc/L 

- - - -
25.5 34.56 - 4.89 
24.5 34.85 8.27 4.81 
25.2 34.67 - 4.68 
27. 1 34·66 8.28 4.55 
27.3 34.66 - 4.59 
27. 7 34. 72 8.29 4.62 
27.9 34. 72 - 4. 51 
27.9 34. 70 8.28 4.59 
28.5 34.52 - 4.56 
28.6 34.32 8.27 4.51 
28.8 34.45 - 4.60 
28.2 34.26 8.28 4.51 
28.4 34.21 - 4.48 
28.3 33.85 8.24 4.51 
29.0 33.27 - 4.45 

29.2 33.67 8.26 4.46 
29.6 34. 11 - 4.44 

29.8 34.02 8.24 4.43 
28.6 34.51 - 4.45 

28.2 34.69 8. 19 4.42 
27.4 34.66 - 4.48 

25.3 35.00 8.25 4.68 
24.3 35.23 - 4.74 

23.6 35.23 8.24 4. 73 
20.5 35.40 - 4.88 

Phos- 1S,hcate-1 N,tnte-1 Na,ate-1 Ammo-
phate-P Si N N ma-N 

µg-atoms/L 

- - - -
0.33 3 0. 01 0.5 
0.06 3 0.00 0.3 
0.05 3 0.00 0.5 
o. 13 3 0.01 0.3 
0.05 2 0.02 0.5 
o. 13 3 o. 01 0.5 
o. 13 3 o. 01 0.5 
o. 11 3 0.02 0. 7 
o. 16 3 0.03 0.6 
o. 17 4 0.04 0.5 
0, 16 3 0.03 0.9 
o. 10 3 0.02 1. 0 
0. 16 4 0.04 0.5 
o. 19 5 0.07 0.9 
0.03 4 o. 01 0.6 

0.02 4 0.04 0.6 
0.05 4 0.04 0.5 

0.02 4 o. 01 0.6 
0.34 3 0.04 0.8 

o. 10 3 0.00 0.6 
o. 10 3 0.02 0.5 

0.06 4 0.04 1. 2 
o. 15 3 0.06 1. 1 

0 10 4 0.07 1. 0 
o. 12 3 0.07 1. 1 

Remarks 

BT-1 
BT-2, GEK-1 
BT-3,GEK-2 
BT-4, GEK-3 

BT-5 

BT-6 
BT-7 
BT-8 
BT-9 

BT-10 
BT-11 

BT-12 
BT-13 

BT-14 
BT-15 

BT-16 
BT-17, GEK-4 

BT-18, GEK-5 
BT-19, GEK-6 
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Time Posit 
Date 

LMT I GMT Lat I 

Dec 4 0900 0100 2s 0-3o 21 s[ 
1800 1000 30-05 

5 1000 0200 Arnve m 

11 1000 0200 Leave 
1500 0700 32-15 5 
2000 1200 32-54 

12 0900 0200 34-39. 5
1 1500 0800 35-30.0 

2100 1400 36-22 

13 0900 0200 37-55. 1 
1500 0800 38-41 
2100 1400 39-26.2 

14 0900 0200 41-02 
1500 0800 41-49.3 
2100 1400 42-25.2 

15 0900 0300 44-04.4 
1500 0900 45-11.5 
2100 1500 46-35 0 

16 0900 0300 49-03. 3
1 1500 0900 50-17.8 

2100 1500 51-35.0 

17 0900 0300 54-08.0 
1300 0700 54-59 0 
1500 0900 55-24.8 
2100 1500 56-41. 5 I 

18 0900 0300 59--16. o 

I 2100 1500 60-25.8 
19 0900 0300 62-13. o 

1600 1000 63-oo 5 
I 

10n 
Arr Water lsalm- H �Jssolv-

I

I 

Phos- \ S1lrcate-
1 Nrtllte-

1 Nrtrate-
i 

Ammo-
1 temp temp I 1ty P phate-P Sr N N ma-N oxygen 

Lon;
-1� -� J%o1zrz sztu I cc/L I {lg-atoms/L 

_ _ _  _ 

Remarks 

112 °-52'EI 19. s 20. 6 
1 

35. 10[ s. 26 5. 05 o. 12 3 o. 01 \ 1. 7 I 

113-43 19. s 21. 1 35. 671 - 5. 03 o. 12 3 o. 10 1 o. 9 
I 

Fremantle
l
' -I - I - I Frem

c::
a
c::
ntle ' -I -

I 114-::i::i 2 I 27. 6 23 5 35. 69 1 5. 03 0. 27 3 o. 11 0 7 1 
114-05 I 19. 7 19. 6 35. 78i 5. 20 0. 12 3 0. 08 1. 2 I 

111-15 16.6 17.5 35. 7618.24 5.36 0.19 2 0.12 1.4 II 

110-04. 5 14 9 16. 5 35. 581 5. 59 0. 21 2 0. 13 1. 1 
108-57 14.0 16.2 35.69, <- 5.57 0.21 2 0.08 1 2

1 
106-33.4 12.5 14.0 35.31 1 8.25 5.94 0.40 1 0 17 4.8' 
105-22 13.3 14.1 35.221 - 6.00 0.40 2 0 17 4.51 
104-12 12. o 12. 5 34. 92j s. 25 6. 16 o. 63 3 o. 19 -

I 

101-42 4 11 9 11.4 34.8418.24 6.25 0 68 3 0.19 -i 
100-25 12. 3 11. 2 34 781 - 6. 36 o. 68 2 o. 22 - I 

99-09.6 11.5 11.2 34.1s
1

s.20 6.31 o.74 3 0.23 11 I 

97-o9. 1 1 12. 6 10. 1 34. nl s. 16 6. 32 o. �o 1 o. �6 13 
97-12.0

1
11.0 7.4 34.09

1 
- 6. 75 1 �2 '3 0.27 20 

97-14. 5 9. 6 G. 7 34. 10
1 

8. 18 6. 81 1. 23 4 0. 27 18 

97-12.0 
I 

1.0 5 9 34.021 s 20 1.01 1.23 2 0.21 
I 

�o 

§;=��: � !

I 

�· � !J �� §�i 8. 17 ;: �� }: �� � 8: �; I �� 

97-20 8 2 3 l 6 34.01 8.14 7.62 1.54 14 0.321 28 
97-22. 8

1 
2. 0 2. 2 -1 - 7. 51 1. 34 6 0 33 

97-24.0 2.0 1 2 34.01 1 7.90 I 1.50 18 0.34 I 28 
97-25 0 1.0 0.6 33.97 8. 14 7.9G I l.b7 2'3 0.36 I 19 
97-19 0 I 1 4 1 0. 2 34. 03 8. 10 7. 97 i 33 0. 20 ! 22 
97-10 I 1.0 i -0.3 I 34.04

1 
8 09 7.90 ! 1.68 39 0 25 II 21 

92-30. 5 I 1. 1 II -0. 4 34. 09 8. 12 7. 87 ! 1. 59 34 0. 21 22 
89-15.0i 0.0,-0.7 33.94 - 7.86 1 46 0.13

1

1 23 
I I I I I -�--

BT-20, GEK-7 
BT-21, GEK-8 
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BT-43, St. 1 
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BT-46, St. 2 
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I I Aff Water Time I Pos1t10n 
Date temp temp 

LMT I GMT Lat. 
I 

Long I oc 
- -

oc 

Dec. 20 1500 0900 64 °-0l. 5'S 81 °-25 0' E -0.6 -0.9 
2100 1500 64-13.5 78-43.5 -1. 0 -0.8 

21 0900 0400 64-11. 5 72-44.0 -1. 2 -0.9 
1700 1200 64-17.5 71-15.5 -1. 0 -1. 1 

22 0900 0400 62-25.6 70-24.5 -1. 0 -1. 0 
1500 1000 62-46.7 68-31. 0 -0.3 -0.9 
1800 1300 62-50.5 67-30.0 -0.7 -0.4 
2100 1600 62-49.0 66-35.0 -2.2 -1. 1 

23 0900 0500 63-49.0 60-53.0 -1. 7 -0.2 
1500 1100 63-41. 1 58-55.5 0.9 1. 9 
2100 1700 64-29.2 56-47.8 -0.2 0.3 

24 0900 0500 64-39. 7 53-20.0 -2.2 -1. 6 
1300 0900 64-36.0 53-14.5 -1. 3 -1. 3 
2100 1700 64-27.2 51-58.0 -1. 6 -1. 4 

25 0900 0500 64-41. 0 49-06.5 -1. 5 -1. 0 
2100 1700 64-38.8 47-07.0 -1. 0 -1. 6 

26 0830 0530 64-39.8 46-45.8 -0.9 -1. 6 
1800 1500 64-40.8 46-13.5 -0.9 -1. 6 

27 0900 0600 64-43.3 45-22.0 -1. 2 -1. 7 
1800 1500 64-51. 0 45-13.0 -0.9 -1. 6 

28 0900 0600 65-58.6 45-42.5 1. 8 -1. 5 
1800 1500 65-57.9 44-22.0 -0.3 -0.9 

29 0900 0600 66-50.0 43-17.0 -2.5 -1. 7 
1800 1500 67-20.0 43-35.0 0.5 -0.8 

30 0900 0600 68-26.6 40-42.0 0.0 -0.8 
1966 
Jan. 19 1030 0730 68-25.0 40-52.2 0.0 -0.8 

Feb. 1 1630 1330 69-11. 7 39-32. 7 0.3 0.3 
2 1500 1200 68-07. 1 38-50.5 -1. 5 -0.6 
6 1800 1500 67-11. 3 43-50.0 -0.5 -0.8 

Salm- ID,ssolv-
pH ed 1ty oxygen - -

%0 
zn situ 

I cc/L 

33.79 - 7. 72 
33.78 8. 12 7. 73 

33.26 8. 12 7.60 
33.47 - 7.53 

32.84 8.09 7.70 
32.57 - 7.86 
33.00 - -
32. 77 8. 12 7.66 
33.35 8. 13 7.95 
33. 11 - 7.98 
33.55 8.25 7.90 
33.65 8. 10 7.69 
33.58 - 7.67 
33.59 8. 17 7.84 
33.69 8. 11 7.80 
33.71 8. 19 7.43 
33.90 8. 13 7. 19 
33.91 - 7. 18 
33.91 8.09 7.23 
33.97 - 7. 17 
34.07 8.06 7.23 
33.79 - 7. 15 
33.63 - 6.88 
33.64 - 7.44 
34.08 - 7.32 

33.66 - 7.87 

(27.3>) - 10. 10 
32.78 - 7.85 
33.61 - 7. 71 

Phos· I S,hcate 
I 
N,tnte-1 N>trnte-1 Ammo-

phate-P S1 N N ma-N 

µg-atoms/L 

1. 92 38 0.27 -
1. 81 41 0.28 26 

1. 75 39 0.32 21 
- 46 0.23 30 

1. 69 33 0.32 22 
1. 61 30 0.33 25 

- - - -
1. 68 31 0.29 24 

1. 45 34 0.26 23 
1. 28 36 0.30 21 
1. 42 35 0.29 24 
1. 75 40 0.27 23 
1. 81 41 0.24 18 
1. 72 40 0.26 24 
1. 84 44 0.26 30 
1. 80 44 0.20 31 
1. 81 47 0. 19 27 
1. 82 48 0. 18 29 
1. 78 47 0. 18 -
1. 79 47 o. 16 23 
1. 84 47 0.07 25 
1. 81 47 0. 11 25 
1. 78 50 o. 14 26 
1. 79 52 0.20 26 
1. 79 53 0. 10 24 

1. 81 49 0.21 24 

o. 18 32 0.05 15 

2.05 49 0.30 21 
1. 91 48 0.21 18 

Remarks 

St. 3 

St. 4 

St. 5 

St. 6 
St. 7 
St. 8 
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Time 
Date 

I D1ssolv- 1 I - 1 I I I A 
1 

P05itlon I 
Air 1Water Salm- H cd P 10s- S1 1cate N1tnte- N1t1 atc-

1 

mmo-] 
temp.11 temp 1tv P phate-Pj S1 N N ma-N 

I ' oxygen 

Feb. 8 

9 
10 
12 

13 

14 

15 
lG 
17 

18 

LMT 

0900 
1200 
1800 

I zr1 situ I 
GMT Lat Long °C I °C %0 cc/L 

�-----
µg-atoms/L 

j 

0700 !68°-29. l'S l31 °-33 O'E -5. 2 -1. 0 
1000 1

1 68-50. 0 I 30-06. 0 -4. 8 -0. 4 

I 
33. 711 
33. 531 
33. 021 1600 69-10. 5 I 29-18. 0 -2. 2 -1. 4 

33. 171 
33. 241 
33.28 

0900 
1200 
2100 

0900 
1100 
]500 
1800 

0830 
1720 

1500 
0800 
0500 
1230 
1600 
2000 

0700 70-20. 0 
1000 70-23. 3 
1900 69-33. 0 

0700 69-23. 5 
0900 69-08. 6 
1300 68-37. 3 
1600 68-32. 7 

0630 66-41. 8 
1520 64-58. 3 

1300 
1

62-31. 7 
0600 59-56 0 
0'300 57-26. 3 
1030 56-19. 3 
1400 55-49. 0 
1800 55-12. 5 

1000 0800 53-'38 
1530 1330 52-02.1 
1800 1600 51-55 8 
2100 1900 51-17.9 

24-19.0 
1
-11.0

1
-1.4 

24-07.0 -8.9 -1.5 
21-59.0 

17-24.0 
16-37.0 
15-31. 0 
14-11. 9 

13-42. 1 
13-56 7 

14-22.0 
12-15.6 
9-01. 0 
9-03.0 
9-15.5 
9-32.5 

10-20 
10-21. 4 
10-21. 8 
10-23.6 

-3. 6 -0. 4 

-5.0 -1.1 33. 041 8. 31 
-2. 7 -0. 8 33. 35

1 

-
-1.7 -1.2 33. 63 -
-1.5 -1.2 33. oo, -

34. 07 1 8. 40 
34. 051 

0.3 
1. 8

1
-1. 3 

o. 6 
1. 0 
1. 8 
0.2 
1. 9 

0.8 
1. 4 

0.9 
0.8 

34. 051 8. 20 
33.88 

0 9 33. 861 8 18 
1. 0 33 87 
1. 1 33. 95 
1. 0 I 34 04 

1. 8 1. 3 34. 00 1 
3. 2 2. 6 33. 87

1 
8. 19 

3.0 2.5 33.88 

7. 97 I 

7. 90 I 

8. 16 

9.01 
8. 77 
8.07 

8.43 
8.29 
7. 91 
8.44 

7 65 
7.59 

7.66 
7.62 
7.63 

7.54 
7.52 
7 48 
7.42 
7.43 
7.33 

1. 95 I 
1. 78 
1. 51 

0.97 
1. 13 I 
I. 51 

1. 25 
1. 59 

I I 61 
I. 47 

l. 76 
I 90 

1. 57 
1. 67 
1. 54 

1. 65 
1. 70 
1. 71 
1. 67 
1. 67 
1. 73 

45 
37 
38 

33 
34 
37 

36 
41 
38 
38 

33 
54 

45 
43 
44 

47 
48 
43 
18 
19 
19 

0. 18 
0.20 
0. 17 

0. 12 
0. 10 
0.22 

0. 16 
0. 17 
0.22 
0.20 

0.34 
0.30 

0. 15 
0. 14 
0.25 

0.27 
0.20 
0.29 
0.33 
0.34 
0.34 

10 
11 
16 

18 
20 
16 

21 
27 

20 
20 
23 

23 

19· 1 0300 0100 50-02. 5 
1700 1500 47-34.0 

10-29. 4 
11-34. 0 

3. 2 2. 7 33. 87
1 

-
3. 9 3. 8 33. 89[ -
5. 7 4 7 34. 101 8. 15 
6.7 7.6 34.07 1 

7.09 
7.05 
6.56 
6 54 

1. 51 
1. 52 
1. 53 
1. 24 

1 
4 
1 
3 

0.28 
0.35 
0.20 
0.23 

24 

20 
21 
16 
17 

20 i 0500 0300 45-12. 5 
I 

23'30 2130 42-41.0 
21 2000 1800 39-57.0 

11-44. 5 
13-26.3 
14-54.0 
16-03.0 

8. 9 
1 :· 0 

��- :6\ 8. 20 
12 2 ,:J O :i:J. 22, 

22 I 1625 1425 37-24.5 

___ �
3 

I_
 0900 

_____ 
0700 34-04. 3 18-01. 5 

18. 8 19. 4 35 521 8. 29 
16. 9 19. 1 35. 4318. 30 

5.58 
5. 13 
5. 13 

0.49 
0.20 
0. 17 2 

0. 12 
0.06 
0.06 

2 
o. 
0. 

Remarks 

St 9 

BT-47 
St 10 

BT-48 
St 11 
BT-49 
BT-50 

St 12 

BT-51 

St 13 
BT-52 
St 14 
BT-53 
St 15 
BT-54 
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I 

Time Pos1t10n 
Date 

LMT I GMT I Lat I Long 
I 

Feb. 24 0800 0600 Anve m CapeTown 

Mar 3 1000 0800 Leave CapeTown 
1800 1600 34 °-45 3' s 18 °-57 l' E 

4 0900 0700 34-51. 0 22-38.9 
1800 1600 34-34.8 24-37.4 

5 0900 0700 33-37.3 27-50 8 
1800 1600 32-51. 0 29-31. 4 

6 0900 0700 31-31. 0 32-52.0 
1800 1600 30-37. 7 34-49.5 

7 0900 0600 29-26.4 37-42.9 
1800 1500 28-46.2 39-36.8 

8 0900 0600 27-23. 1 42-26.0 
1800 1500 26-40.0 43-58.3 

9 0900 0600 25-35.8 46-23.3 
1800 1500 24-54.5 48-09.4 

10 0900 0600 23-01. 7 49-48.0 
1800 1500 22-11. 1 51-35. 7 

11 0900 0500 20-56.5 54-36. 7 
1800 1400 20-09.0 56-35.0 

12 0900 0500 18-52. 7 59-32.0 
1800 1400 17-47.0 61-08. 7 

13 0900 0500 15-40.5 63-25.9 
1800 1400 14-27.2 64-50.2 

14 0900 0500 12-25.0 67-12.5 
1800 1400 11-21. 1 68-46.8 

15 0900 0400 9-12.0 71-05.5 
1800 1300 7-51. 0 72-35.0 

16 0900 0400 4-45.3 74-20.8 
1800 1300 2-56.0 75-13.5 

17 0900 0400 0-06. 2 N 76-42.3 
1800 1300 1-39. 7 77-28.9 

I Air Water 
temp temp 

I oc 
I� 

- -
- -

19. 1 20.3 
21. 8 22.2 
22. 7 23.5 
25.5 26.5 
24.0 24. 1 
24.3 24.5 
24.7 24.5 
25.9 25.3 
26.9 27.2 
27.2 27.3 
27.0 27. 1 
27.2 26.6 
27.2 27.6 
27.4 26. 7 
27.2 27.0 
27.3 27.4 
27.2 27.3 
27. 1 27.4 
27.0 27.5 
24.0 27.0 
26.8 27.5 
28.3 28.5 
27.6 29.5 
25.5 28.5 
27.2 27.9 
27.9 28.8 
24.6 28.6 
28.5 29.3 
28.2 29.3 

Salm- H ed Phos- Silicate- N1tnte- Nitrate- Ammo-
I D,ssolv-1 I I I I 1ty P phate-P S1 N N ma-N zn sztu __ oxygen 

I %0 J j cc/L µg-atoms/L 
I 

- - - - - - - -

- - - - - - - -
35.48 - 4.92 0.29 2 0.05 0.6 1. 6 
35.35 8.29 4.87 0.25 3 0.07 0.6 0.8 
35.36 - 4. 75 0.20 2 0.05 0.5 1. 7 
35.02 8.29 4.52 0 32 3 0.09 0.5 0.9 
35.60 - 4.80 o. 14 2 0.06 0.5 0.8 

35.53 8.30 4. 73 o. 17 3 0.06 0.4 0.6 
35.51 - 4. 72 0. 16 3 0.03 0.4 0.6 

35.46 8.29 4.61 o. 19 3 0.04 0.7 0.6 
35. 13 - 4.51 0.22 3 0.04 0.4 0.8 

35.26 8.28 4.45 o. 19 3 0.06 0.4 0.5 
35. 13 - 4.47 0. 19 3 0.05 0.5 0.4 

34.89 8.28 4.48 0.32 4 0.04 0.4 0.5 
35.07 - 4.38 0.22 3 0.04 0.3 0.5 

34.99 8. 29 4.66 0.25 4 0.07 0.5 0.2 
34.95 - 4.57 0.31 3 o. 01 0.4 0.0 

35.05 8.22 4.45 0.31 3 0.04 0.4 0. 7 
35.05 - 4.52 0.25 3 0.02 0.4 1.0 

34.97 8.29 4.50 0.31 3 0.04 0.3 0.3 
34.93 - 4.40 0.30 3 0.03 0.4 0.3 

34.95 8.27 4.50 0.26 4 0.08 0.3 0.5 
34.64 - 4.49 0.28 3 0.02 0.4 0. 7 

34.31 8.27 4.39 0.26 3 0.01 0.4 -
34.45 - 4.40 0.30 3 0.02 0.4 -

33.91 8.28 4.43 o. 14 3 0.04 0.5 -
34.35 - 4.40 0.30 3 0.02 0.4 -

34. 18 8.27 4.33 0. 18 3 0.06 0.5 -
34.61 - 4.44 0.26 3 0.03 0.4 -

34.53 8.28 4.39 0.25 3 0.01 0.5 -
34.50 - 4.37 0.23 3 0.03 0.5 -

Remarks 
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Date 

-- - -- ------ I- ---- ---- -- --i--- - I -----i - -1D1ssolv- 1-- -----
1 

- 1------ ___ I ______ [----,---- -- ---- -
T P t Air '

1
\Vatc1 1Salm- : LI I d 

I 

Pho<;- S1hc ate- N1t11te- Nitrate- Ammo-
I 

LM T T GMT 1-- Lat 
-
i
-

Long . I '',7:p -
1 
'',:

P 

I 
�: -

[
,,, otu i o:;,�,�

n 

i 
p

hate-P 
- - s, _ _  

1•�-a ,
:

,ns/L 
-

N 
__ I rn

a
. 
N --1 Rema,·ks 

Mar 18 08451 0315 I 4 °-12 7'Nl78 °-45 6'E
1

1

28.4 I 28.9 34.39: 8.28 !

I 

4.331 0.25
1 

3 I 0.02 0.5 1

1 1800 1230 5-22. 4 I 79-08. 4 28. 7 
I 

28. 8 33. 761 - 4. 39
1 

0. 22 3 I 0. 04 0. 6 
I 

Apr 

19 
23 

24 

25 

26 

27 

28 

29 

30 

31 

2 

3 

4 

0700 0130 Arnve m Colombo -I -1 -
1100 0530 Leave Colombo - 1 

1800 1230 5-49. 0 80-32. 8 28. 8 28. 7 33. 95 1 
- 4.52 

0900 I 0300 5-48 9 83-44. 8 29. 1 29. 4 34. 39 I

I 
8. 26 4. 27 

1800 1200 5-50.5 85-37.6 28.6 29.2 13.67 - 4 38 
0900 0300 5-53. 9 88-49. 5 29. 1 29. 4 34 06/ 8. 27 4. 38 
1800 1200 6-02. 0 90-53. 5 28 2 29. 2 33 30' - 4. 33 
0900 0100 6-13. o 93-57. 2 28 9 28 9 33. 37j 8. 27 4. 42 I 
1800 1200 5-56. 7 95-57 1 29 1 29. 1 32. 581 4 42 
0900 0200 4-27 0 98-50. 2 25. 7 28. 8 32. 411 8. 27 4 37 
1800 1100 3-11.0 100-26.2 28.4 29.4 30.901 4.39 
0900 0200 1-22. 2 103-13. 0 26. 7 29 2

1

31. 84'

1

8. 25 4 30 
1800 1100 1-52 1 104-46 8 27.9 29 2 32.30 - 4.48 
0900 0200 4-37. 0 106-35. 0 29 0 28 9 33 561 8. 28 4 44 
1800 1100 6-07.3 107-48.0 28. 1 29 4 33 22 - 4.40 
0900 0200 8-34. 9 110-02 4 

1 
28. 9 28 9 33. ssl 8. 26 

1800 1100 10-03. 3 111-23. 0 28. 3 29 0 33 521 
4.37 
4.38 

0900 0200 12-36 s 113-23. 9 28. 7 28 s 33. sol 8. 29 4. 44 
1800 1100 13-55. 0 114-55. 8 28. 4 28. 6 33. 67i - 4 39 

0.25 
0.25 
0. 17 
0 20 
0 16 
0. 14 
0. 10 
0. 14 
0 22 
0.23 
0 14 
0 10 
0 10 
0. 10 
0 08 
0 08 
0.07 

0900 0100 15-5':i. 2 117-14. 0 27. 7 27. 5 33. 521 8. 28 4. 63 0 07 
1800 1000 17-07.7 

1
118-43.1 27.9 27.9 33.68, - 4 52 0.10 

0900 0100 19-20 3 121-01. 6 26 3 26. 1 33. 92] 0. 29 4. 63 o 20 

3 
3 
3 
3 
2 
4 
3 
5 
6 
5 
3 
3 
'1 
4 
3 
4 
3 
4 
4 
3 
3 1800 1000 20-43. o 122-16. 2 25. s 26. 7 34. 83

1 
- 4 s6 o. 17 

I 0900 0100 24-04.. 0 123-15. 5 24. 0 23. 8 34. 771 8 32 4. 75 0. 18 3 
1800 1000 25-24 o 124-30.0 23.9 24.0 34.79: - I 4.75 0.22 3 
0900 0000 27-44. 3 126-56. s 

1 
20 1 I 24 1 34 soi

1

' 8. 31 I 4. 68 o 22 3 
1800 0900

1
29-14.o 1

1

127-51.5 17.6121.2
1

34 83
1 - I 4.70 o.23 3 

s j 0900 0000 
I 

30-38.s 130-18 o j 1s.o 
1

21.1
1 

34. 79j s.30 I 1 ss j 0.26 
I 

1 

0.03 
0.05 
0.04 
0.04 
0 04 
0.04 
0.04 
0 02 
0.04 
0 06 
0.03 
0 05 
0.04 
0 02 
0.04 
0 04 
0 03 
0 05 
0 04 
0 04 
0 06 
0 04 
0.04 
0.04 
0 06 
0. 15 

0.3 
0. 3 

1 0. 2 I 

0 2 
0.0 
0. 1 
0. 1 
0 3 
0 1 
0 4 
0 3 
0 2 
0 2

1
· 

0 2 
0.2 
0.2 
0 2 
0 2 
0 2 
0 3 
0 2 
0 3 
0 3 
0 3 
0 4 
0 5 

BT-83 
BT-84 

BT-85 
BT-86 
BT-87 
BT-88 
BT-89 
BT-90 
BT-91 

BT-92 
BT-93 
BT-94 
BT-95 
BT-96 
BT-97 
BT-98 
BT-99 
BT-100 
BT-101 
BT-102 
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C 

er, :r: 
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Date Time Time 
St No Day I Mo I Yr. GMT Meridian 

1 21 Nov 1965 0000 0900 
2 22 0000 0900 
3 22 0900 1800 
4 23 0000 0900 
5 25 0000 0900 

6 26 0900 1800 
7 27 0100 0900 
8 27 1000 1800 
9 28 0100 0900 

10 29 0100 0900 

11 29 1000 1800 
12 30 0100 0900 
13 30 1000 1800 
14 1 Dec 1965 0100 0900 
15 1 1000 1800 

16 2 0100 0900 
17 2 1000 1800 
18 3 0100 0900 
19 3 1000 1800 
20 4 0100 0900 

21 4 1000 1800 
22 11 0700 1500 
23 11 1200 2000 
24 12 0200 0900 
25 12 0800 1500 

Table 2 Bathythermograph observation data. 
Temperature ( ° C) at mdicated depth (m) 

Latitude Longitude 
I I I I 1100 1125 1150 I 200 I 250 0 10 20 30 50 75 

25 51 25 51 
I _I 32 °-13'N 137 °-54'E 25 5 25 5 25 4
1 

25 1 23 4 - - -
27-13 135-40 24 5 24 5 24 5 24 5 24 5 24 1 21 6 20 2 19 4 18 3 17 7 
25-08 134-35 25 2 25 2 25 2 25 2 25 1 24 5 21. 8 20 3 19. 2 17 9 17 2 
22-17 133-42 27 1 27 1 27 1 27 1 26 1 24 2 22 4 21 6 19 9 18 3 17 3 
14-30 131-35 27 9 27 9 27 9 27 9 1 27. 8 27 7 27 1 25 2 23 7 18 9 15 1 

I 

8-24 127-24 28 8 28 8 28 7 28 7 28 2 25 7 22 3 18 9 16 7 12 7 10 1 
4-52 125-14 28 2 28 2 27 7 27 7 27 2 24 7 21 3 20 3 17 4 15 9 12 7 
3-38 123-20 28 4 28 5 28 4 28 4 28 4 28 2 - - - - -
1-27 120-17 28 3 28. 3 28 3 28 3 26 6 25 5 22 5 16 8 16 2 14 7 -
3-43 S 118-41 29 2 29 2 29 2 28. 8 28 6 26 8 23 6 18 9 15 4 13. 7 -

5-47 118-49 29 6 29 7 29 6 29. 4 28 1 27 3 27 1 23 8 18 8 14 7 12. 3 
8-05 116-12 29 8 29 8 29 2 29 0 27 9 26 0 21 0 18 1 15 9 13 6 -
9-58 115-26 28 6 28 6 28 2 27 4 26 8 26 1 23 5 18 2 15 8 13 2 -

13-14 114-50 28 2 28 2 27 4 26. 9 25 6 24 7 22 1 19 8 18 5 16 7 14 5 
15-13 114-34 27 4 27 4 27 3 26 4 25 9 24 3 23 8 28 6 20 9 19 4 -

18-42 113-42 25 3 25 3 25 3 25 2 24 8 23 9 23 0 21 6 20 2 18 8 15 4 
20-20 113-21 24 3 24 3 24 3 24 3 23 9 23 0 22 3 21 4 20 6 18 9 17 2 
23-25 112-45 23 6 23 6 23 6 23 6 22 4 21 8 20 8 20 1 19 6 18 6 16 5 
25-16 112-05 22 7 22 7 22 7 22 6 22 0 - - - - - -
28-30 112-52 20. 6 20 6 20 2 19 4 19 0 18 3 17 7 17 0 16 1 14 7 13 2 

I 
30-05 113-43 21. 1 20 9 20 6 19 9 19 1 18 6 17 8 17 1 16 4 15 3 14 1 
32-16 114-55 21 5 21 0 20 8 20 7 20 2 19 9 19 4 19 0 18 7 17 8 -
32-54 114-05 19 6 19 5 19 3 18 9 17 2 16 4 15 5 15 0 14 5 13 4 -
34-40 111-15 17 5 17 5 17 5 17 4 15 8 15 1 14 3 13 7 12 9 12. 0 11 2 
35-30 110-05 16 5 16 6 15 9 15 4 14 4 13 7 13 2 12 7 12 2 11 6 11 2 
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= ==- - ,- ------ I 
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I 

c=-
I Date 

I Tune I Time I 
Temperature (° C) at md1catecl depth (m) 

St No ' I Latitude :Longitude ___ ___ r ____ 
l 
______ l _ __ 

T
__

_
__ 

I 
Day :\1o / Yr . : Gl\IT ! l\1cnd1an 

1 
0 I 1 0 I 20 I 30 , 50 I 75 f 100 I 125 I 1 50 I 200 I 250 

I I : ' I ! : I I I I 
26 

- 1-- -;;
----�:: - -

19
-
6

� --
-
1 4
--
0
-
0
_ _

_
_ 2 100 36°-�; l08 °-5 7'E! 1 6  21 1 6  3[ 1 5  91 1 5  s[ 1 5  I l

l
i 14 � 14 

-

�i-1
-
4-5 1 - 1 4  sj-13-3:_1

_
2 � 

21 13 0200 0900 3 7-55 1 06-3'3 I 14 01 14 o, 13 91 1 3  91 13 3 12 2
1 

1 1  s1 1 1  1 1 1 1  sr 1 1  6: 1 1  6 
28 13 0800 1 500 38-41 105-22 I 14 I I  1 4  l j  13 91 1 3 8

1 
13 3 1 12 81 1 2  4 12 1 j  1 1  8 1 1  7 1 1 1  3 

29 13 1400 2100 39-26 101-12 I 12 s
1 

1 2  4: 1 2 1
1 

12 3 1 11 91 12 1 !  1 1 9/ 1 1 71 1 1  5 1 1 1  I i  10 6 
30 14 0200 0900 4 1 -02 10 1-42 I 11 4 1 

11 41 1 1 4 1 1 2 l l l j  10 8 1 9 8

I 

9 8 ! 9 8 : 9 5 1 9 4  
I I i I 

I I ! I 

3 1  1 4 0800 1 500 4 1-49 1 00-25 1 1 2 1 11 2 !  1 1 2 10 8 10 7
1 

10 6 1

1

1 1 0 0/ 9 9 1 9 9 1 9 8: 
32 14 1400 2 100 42-25 99- 1 0 11 2

1 

1 1  2, 11 2 11 1
1 

10 sl 10 7 1 0 1 , 10 oj 1 0 ol g 9i 9 g 
33 1 5 0300 0900 44-04 97-09 10 4 1 10 4! 10 4 10 4

1 
10 3

1 
10 2

1 
10 1

1
' 9 91 9 7 1 9 6 j  

34 1 5 0900 1 500 45-12 97- 1 2 7 4i 7 4
1 

7 3 7 3
1 

6 9 1 6 81 6 6 6 4i 6 2 : 5 9 1 6 2 
35 1 5 1 500 2100 46-35 97-15 G 7 1 G 7 6 7 / 6 7 6 7 1 6 3, 5 2

1

1 
5 1 1

1 

5 1 1 4 71 
I I I I 

. 
I 

36 16 0300 0900 49-03 97-1 2 5 9 1 5 9: 5 91 5 91 5 8 1 5 7 5 4, 4 61 3 9! 3 2: 2 7 

37 16 0900 1500 50 -18 97- 1 2  4 5 4 5 '. 4 4 1 4 4 1 4 3 j 4 1  3 61 3 6  3 6 1 2 4 ' 
38 16 1500 2 100 51-'35 97-14 4 sf 4 s

1 

4 sl
1 

11 4 4 2 1 3 9
1

1 3 4 3 1 1 2 9i 2 9
1
' 2 9 

39 1 7  0300 0900 51-08 97-21 1 6 '  l f r 1 6 l 6 1 4 1 0 7 0 G O 4 1  0 4 '.  -
40 17 0700 1300 54-59 97-23 2 21 2 2

1 
2 2

1

1 2 1 1 9
1 

I 1
1 

0 8 0 S
i 

1 1
1 

I 61 2 2 

4 1  1 7  0900 1500 55-25 97-2,1 1 2 /  1 1 1 1 1 1 1/ 0 6
1

1 0 2 /  0 1 / 0 0, 0 3 1

1 

0 7 1 1 6 
42 1 7 1500 2100 56-42 97-25 0 Cl O 6 :  0 6, 0 6 -0 7 1 - 0  9J - 1 O' - 0  9 1  -0 4 0 9 1 1 6 
43 18 0300 0900 59-16 97- 19 0 2 1 0 2 1 0 2

1 
0 2'

1 
0 21 - 0  31 - 0  6/ -0 31 0 1 1  l 6 1  1 9 

44 18 1500 2100 60-26 97- 1 0 -- 0 31 - 0  ?,I - 0  3 -0 4
1 

--0 41 -
l 2'

1 

-0 8 1 0 1 1 0 9 1 1 31 1 7 
45 19 0300 0900 

I 
62-13 92- 3 1 -- 0 41 -0 4

1 

-
-- 0 4

1 
-0 4

1 
- 0  61 - 1 4 - 1  2 -0 9[ - 0  3 1 0 61 1 0 

I 
I I 

I I I I I I 

46 19 

I 

1000 1600 I 63-0 1 89-15 - 0 7
1 

-- 1 2! - 1 2 1 - 1  21 - 1  1l 1

1 

- 1 41 -0 5 - 0  1 1 0 2 1 0 4: 0 9 
47 14 Feb 1966 0630 0830 '

I 

66-42 1 3-42 (J 8 0 81  0 s, 0 S I
i 

- 1  4 - 1  6i - 1 61 - 1 6 [  - 1  41 -0 4! 
48 1 5 1300 1 500 62-32 14-22 0 9 1 0 9 1 0 7 1 0 4 - 1 3 - 1 71 - 1 6 1 0 8  1 0 : 1 2 1 

49 1 7  0300 osoo 1
1 

57-26 9-0l o g l 0 9 : 0 9
1 

0 91 0 9 J - 0 6l - 1 8j - 1 1 : - 1 1 !  0 3 : 
SO 17 I I 030 1230 I ';G-19 'l-03 I 0

1 

I 0: I O I 0, I 0

1 

0 s l · I 8
1 

· -0 9, 0 lli O 5 

5 1  18 
1

1 

1330 1 530 1
1 

52-02 10-2 1 2 61 2 3 1 2 ,I 2 21 2 2,
1 

1 7,
1
1 o 61

1 
o 6' o 1 /  

52 19 1500 1700 47-'H 11-34 4 7 1 4 71 4 61 4 6i 4 6, 4 6, 4 6 3 6 1 2 9, 2 5, 
53 20 1 2 130 2330 42-41 1 3-26 9 0 1 9 o 9 ol 9 01 9 ol 9 oi 7 41 6 9 1 6 6 1 

54 22 I 1425 1625 I 37-2'i 16-03 19 4i 19 4: 19 41 19 41 19 3/ 14 2/ 1 1  8 1 1  2: 10 61 
55 
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Date Time Time 
Longaude l St.No 

Day I Mo. j Yr. 
Latitude 

I ! 

GMT Meridian 0 1 0  

56 4 Mar. 1 966 0700 0900 34 °-5 1 '  s 22 °-39'E 22 2 22 2 
57 5 0700 0900 33-37 27-5 1 26 5 26 6 
58 5 1600 1800 32-5 1 29-3 1 24 1 23 4 
59 6 0700 0900 3 1-3 1 32-52 24. 5 23 8 
60 6 1600 1800 30-38 34-50 24 5 24. 0 

6 1  7 0600 0900 29-26 37-43 25 3 25 3 
62 7 1500 1800 28-46 39-37 27 2 27. 2 
63 8 0600 0900 27-23 42-26 27 3 27. 1 
64 8 1500 1800 26-40 43-58 27 1 27. 1 
65 9 0600 0900 25-36 46-23 26 6 26 6 

66 9 1500 1800 24-55 48-09 27 6 27 6 
67 1 0  0600 0900 23-02 49-48 26 7 26 7 
68 10  1500 1800 22- 1 1 5 1-36 27 0 26 4 
69 1 1  0500 0900 20-57 54-37 27 4 27 3 
70 1 1  1400 1800 20-09 56-35 27. 3 27 3 

7 1  12 0500 0900 18-53 59-32 27. 4 27 4 
72 12 1400 1800 17-47 6 1-09 27 5 27 5 
73 13 0500 0900 15-4 1 63-26 27. 0 27. 0 
74 13 1400 1800 14-27 64-50 27 5 27. 1 
75 14  0500 0900 12-25 67- 13 28 5 28 3 

76 14  1400 1800 1 1-2 1 68-47 29 5 28 4 
77 15 0400 0900 9- 12 7 1-06 28 5 28 6 
78 15  1300 1800 7-5 1 72-35 27 9 27 9 
79 16 0400 0900 4-45 74-2 1 28 8 28 8 
80 16 

I 
1300 1800 

I 
2-56 75- 14  28 6 28 6 

I 

Temperature ( ° C) at indicated depth (m) 

20 
I 

30 I 50 
I 

75 I 1� I 1 25 I 1 50 I 200 I 250 

19 9 19  6 18 0 1 1  61 1 1. 3 - - - -
26 6 26. 5 2 1 .  8 19  0 17 8 1 6  7 16  1 - -
23 3 23. 3 2 1  7 18. 9 17 . 9 1 7. 3 17. 1 16 6 -
23 7 23 4 22. 9 20 3 18 6 17. 7 1 7. 3 16 . 8 -
23. 5 23. 4 2 1  7 18. 8 17 9 17. 3 17 . 2 16 . 8 -

25 2 25. I 22 9 19  9 '  18 4 17. 7 1 7. 2 16  2 -
27. 2 27 2 27 1 26 o 1 24 7 23 8 22. 7 19  6 -
27 1 27. 0 26 3 2 1  31 19 . 3 18  6 17. 3 16  2 15 . 5 
27 1 27. 1 24. 9 23 2 20. 3 18 . 8 17. 7 16  0 1 4  7 
26 6 26 3 24. 9 2 1  5 18. 2 16  4 16. 1 - -

27 . 6  27 6 27 3 24. 3 22. 1 20. 8 19  8 18  2 -
26 7 26 7 26. 7 22 8 2 1  2 20. 2 19 4 17. 7 -
26 2 26. 1 26 0 25 8

1 
25 1 22 7 21 .  5 - -

27. 2 27 2 27 1 27. 1 25. 3 23 5 22. 2 20 6 -
27. 2 27. 2 27 I 25. 9

1 
24 6 22. 9 22. 0 - -

27 4 27. 4 27 3 25 7 23 9 22 9 2 1 .  7 - -
27 5 27. 5 27. 3 24 7 23 3 22 2 2 1  6 19  6 -
27. 0

1 
27 0 25 1 22 6 2 1  5 2 1  0 20. 3 18  9 -

26 8, 26 8 23 7 2 1  5
1 

1 9  4 16. 9 16  1 1 5  0 -
28 3 24 4 22 I 2 1  1 1 9  4 17  7 1 5  8 13 . 3 -

28 3 26 8 20. 3 1 7. 1 15 7 1 5. 2 14  7 - -
28 4

1 
28 2 26 0 22 81 2 1 .  0 1 8  1 17 0 - -

27 8
1 

27 7 27 3 22 4 1 20 6 19  8 17. 6 13  8 -
28 8 ,  28 8

1 

27 7 23 1 19 9 17 8 1 5  6 13. 8 -
28 6 1 28 6 28 5 27 1 22 5 19. 5 1 5  9 13. 2 -

I 

z 
? 
� 
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0) 
O'> 
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! Date 

St No I ! 

I Day Mo. Yr 
---

8 1  1 7  Mar 1 966 
82 1 7  
83 1 8  
84 18  
84-2 18 
85 23 

86 24 
87 24 
88 25 
89 25 
90 26 

9 1  26 
92 30 
93 30 
94 3 1  
95 3 1  

96 l Apr. 1966 
97 l 
98 2 
99 2 

1 00 3 

1 0 1  3 
1 02 4 

Time Time 
Latitude 

GMT Meridian 

0400 0900 0 °-06'N 
1 300 1800 1 -40 
0315 0845 4-1 3  
1230 1800 5-22 
1230 1800 5-22 
1230 1800 'l-49 

0300 0900 5-49 
1200 1800 5-5 1 
0300 0900 5-54 
1 300 1 900 6-02 
0300 0900 6-1 3  

1200 1800 5-57 
0200 0900 8-35 
1 1 00 1800 1 0-03 
0200 0900 1 2-37 
1 1 00 1 800 1 3-55 

0 1 00 0900 1 5-55 
1 000 18JO 1 7-08 
0 1 00 09'.)0 19-20 
1 000 1800 20-43 
0 1 00 0900 24-04 

1 000 1800 25-24 
0000 0900 27-44 

I 
Temper ature ( ° C) at mdicated depth (m) 

iLong rtude 
I 

I 
I 

I I I i 
O 1 0  20 30 50 I 75 I 1 00 

I 

1 25 150 200 250 

- � - -
I 

76 °-42'E I 
I 

20 7
1 

29 3 29 3 29 3 29 3 28 9 1 22 1 1 9  3 1 5  7 12  7 
77-29 29 3 29 3 29 3 29 0 28 1

1 24 5 1 7  4 14  3 1 3  1 
?9 o! 

2 1  0
1 

-
78-46 28 9 28 9 29 0 29 0 23 6 2 1  5

1 
1 6  8 1 4  8 1 3  2 -

79-08 28 8 28 8 28 8 28 8 28 5i 24 9 2 1  5 18  4 16  7 14  0 -

79-08 28 8 28 8 28 8 28 8 27 9 ;  24 1 2 1  5 1 7  '3 16  7 1 4  3 -
80-33 28 7 - - - 27 2, 24 4 22 2 20 7 1 6  3 14 4 -

I 

I 
I 

83-45 29 4 29 5 29 5 29 3 27 1 1 23 9 20 6 1 7  6 16  0 1 3  4 -
I 85-38 29 2 29 0 28 7 28 4 27 9: 25 9 [ 21 4

1 

1 7  7 1 5  9 
I 

- -
88-50 29 4 29 5 29 4 29 1 26 6, 22 9

1 

20 6 1 7  4 1 5  4 1 3  4 -
90-54 29 2 29 1 29 1 28 9 27 1 :  23 1 20 1

1 
1 6  8 1 5  1 1 2  7 -

93-57 28 9 29 0 29 1 29 2 28 2! 24 5 2 1  8 16  7 14  2 1 2  7 -

I 

95-57 29 1 29 2 29 1 28 9 26 1 1 22 2 1 7  3 1 5  6 1 4  6 1 2  7 -
1 1 0-02 28 9 28 8 28 4 27 7 26 21 23 7 2 1  6 20 1 18 8 16  0 -
1 1 1 -23 29 0 28 8 28 7 28 4 28 1 1  25 0 21 0 1 8  9 1 7  4 1 5  0 -

1 1 3-24 28 5 28 2 27 6 27 5 25 4 ]  23 7 22 6 20 5 18  3 14  6 -
1 1 4-56 28 6 28 4 28 2 27 9 26 1 :  2 1  4 1 9  2 1 7 . 7 16  5 1 4  0 -

I 

I 

1 1 7- 1 4  27 5 27 3 27 2 26 l 24 6! 22 6 1 9  81 1 7  7 16  4 14  7 -
1 1 8-43 27 9 26 1 24 4 23 5 22 7 i 2 1  3 1 9  4 1 7  3 16  0 1 3  8 -
1 2 1 -02 26 1 26 1 26 l 25 8 24 9 1 23 4 2 1  2 1 9  3 1 7  7 16  2 1 5  1 
1 22- 16  26 7 26 7 26 7 26 7 26 7 :  26 1 25 2 24 5 23 3 20 6 1 7  3 
1 23- 16  23  8 23 7 23 6 23 6 23 3 1 22 9 22 7 20 8 19  4 18  4 -

I 
I 

124-30 
I 

24 0 23 9 23 9 23 9 23 9: 23 5 23 4 23 1 1 9  8 - -
I 1 26-57 24 l 24 4 24 4 24. 4 24 4 1 23 9 23 9 23. 4 22. 7 1 9  2 -

I I I 
I I 

I 

I 

I 
I 
I 

I 

I 

I 

I 
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Depth 

m 

0 
10  
20 
30 
50 
75 

1 00 

1 50 
200 
293 
391 
486 
580 
770 

965 
1 165 
1 380 
1880 
2380 
2880 
3380 
3880 

Station 1 
Date 18 Dec., 1 965 
Time (GMT) 0300-0730 

(LMT) : 0900-1 330 
Lat. 
Long. 
Depth 

Temp. 

oc 

0 2 
-0 05 
-0 06 
-0 03 
-0. 1 1  
-0 45 
-0 77 

0. 49 
1 47 
1 .  84 
1 87 
1 .  85 
1 .  81  
1 .  65 

1 49 
1 32 

-
0. 62 
0 36 

-
0 00 

-0 09 

59° 16 '0 s 
97 ° 19. '0 E 
4450 m 

Salinity pH 

%0 
in s zt u  

34. 03 8. 09 
. 03 8. 04* 
. 03 8 16* 
. 03 8 08 
. 04 8 08 
. 05 8 14* 
. 1 3  8 08 

. 36 8 01  
51  7 98 
62 7 97 

. 67 7 95 

. 70 7 93 

. 72 7 95 

. 74 7 97 

. 74 7. 98 
74 7 92 
72 7 . 92 
70 7 94 

. 69 7 93 

. 67 7 95 

. 67 7 94 
67 7 93 

* value doubtjull .  

Observed 

Dissolved 
oxygen 

cc/L 

I 
7 97 
7 93 
7 . 89 
8 00 
7 89 
7. 7 1  
7 09 

5 37 
4 50 
4 1 8  
4 .  1 8  
4 25 
4 29 
4. 50 

4. 58 
4 61  
4 69 
4 75 
4 93 
5 05 
5 20 
5 35 

Table 3. Vert ical observation data. 
Meteorological observat10n 

Time (GMT) · 0600 Wmd dir. 
(LMT) 1 200 vel. 

Weather 
Air temp. 
Atm. press 

Cloudy 
2 0 °C 
97 1 4 mb 

Humidity 
Sea 
Swell 

NNE 

5 2 m/s 
84 % 
2 

Interpolated Phoschatci S,[s:•e- 1 N,tntc-N I N,t,ate-N 
µg-atoms/L 

1 68 33 0 20 22 
1 ·73 32 0 24 23 
1. 76 32 0 23 24 
1 72 33 0 25 2 1  
1 8 1  33 0 2 1  23 
1 .  89 36 0 16  26 
2. 01  42 0 1 1  27 

2 19  52  0 02 30 
2 20 57 0 00 28 
2. 1 3  56 0 00 27 
2. 1 7  66 0 03 27 
2 1 1  66 0. 00 28 
2 07 69 0 00 28 
1 .  98 60 0. 00 23 

2 06 77 0 00 27 
1 95 68 0 00 26 
1 .  95 86 0 00 25 
2 1 3  94 0 00 27 
1 8 1  92 0 00 28 
1 90 95 0 00 27 
2 00 1 00 0 00 26 
2 1 1  98 0 00 28 

Depth Temp. Sahmty 

m oc %0 

0 0. 2 34 03 
10  -0 05 03 
20 -0 06 . 03 
30 -0 03 03 
50 -0. 1 1  . 04 
75 -0. 45 . 05 

1 00 -0 77 . 1 3  

1 50 0 49 . 36 
200 1 47 . 5 1  
300 1 85 63 
400 1 87 67 
500 1 85 . 7 1  
600 1 80 . 72 
800 1 .  63 . 74 

1000 1 .  46 74 
1 200 1 28 74 
1 500 0 98 . 72 
2000 0. 55 . 69 
2500 0 32 . 68 
3000 0 14  67 
3500 -0 03 67 
4000 [-0 1 0] [ 67] 

<J't 

27. 34 
. 35 
35 
35 

. 36 

. 38 

. 46 

. 58 

. 64 

. 72 

. 74 

. 77 

. 79 
82 

83 
. 83 
. 84 
84 
85 
85 
86 

[ 87] 
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Station 2 

Date 
T1me (GMT) 

(LMT) 
Lat 
Long 
Depth 

19 Dec , 1965 
1 000- 1 330 
1600- 1930 
63 °00 '4 s 
89 ° 12 'O E 
3820 m 

Meteo1 olog1cal o bse1 va t10n 
Time (GMT) 1200 Wmd du 

(LMT) 1800 vel 
\Veather Snow Hum1d1ty 
Air temp 

Atm. press 
-0 3 °C  
986 5 mb 

Sea 
Swell 

E 
7 2 m/5 
90 % 
3 

Observed Interpolated 

Dissolved Phos hate-
' I 

I 

Depth Temp Salm1ty pH p
p S1hcate-S 1  I N1tnte-N N1trate-N Depth oxygen 

- - I ---- - 1  

0 
1 1  
20 
30 
47 

70 
93 

1 43 
220 
3 1 5  

405 
495 
590 
770 
950 

1 1 50 
16 10  
2070 
2550 
30'35 

3525 

in situ 
pH %0 cc/L µg-atoms/L m 

-0 7 
-1 36 
- 1  38 
-1 42 
-1 54 

-1 54 
-0 9 1  

0 19  
0 34 
0 98 

1 1 7  
1 1 5  
1 08 
0 99 
0 73 

0 62 
0 3 1  
0 09 

-0 06 
-0 19 

-0 24 

33 94 
93 
93 
93 
99 

34 23 
34 
49 
55 

. 65 

69 
7 1  
7 1  

69 

69 
67 
67 
67 

. 66 

66 

-----� - -- ------- ---- --

8 08 
8 08 
8 08 
8 08 
8 09 

8 08 
8 05 
8 0 1  
7 98 
7 96 

7 96 
7 96 
7 96 
7 9S 
7 92 

7 94 
7 95 
7 93 
7 92 
7 93 

7 92 

7 86 
7 84 
7 83 
7 8 1  
7 55 

6 63 
6 1 0  
5 35 
5 27 
4 82 

4 7 1  
4 7 1  
4 75 
4 72 
4 73 

4 78 
4 83 
S 06 
5 18  
5 32 

5 55 

1 72 
1 78 
1 75 
1 78 
1 93 

2 06 
2 1 4  
2 1 4  
2 09 
2 09 

2 OG 
2 1 3  
2 1 1  
2 1 1  
2 1 3  

2 06 
2 1 1  
2 1 6  
2 1 0  
2 1 3  

2 07 

46 
46 
47 
47 
48 

5G 
59 
65 
66 
69 

74 
76 
79 
82 
87 

94 
99 

1 05 
105 
1 00 

98 

0 1 3  
0 1 4  
0 1 5  
0 1 5  
0 1 5  

0 07 
0 1 0  
0 02 
0 00 
0 0 1  

0 00 
0 0 1  
0 0 1  
0 00 
0 00 

0 0 1  
0 00 
0 02 
0 01 
0 02 

0 03 

23 
29 
28 
28 
29 

'30 
32 
33 
33 
33 

29 
3 1  
'34 
36 
33 

29 
35 
34 
32 
36 

35 

0 
1 0  
20 
30 
50 

7S 
1 00 
1 50 
200 
300 

400 
500 
600 
800 

1 000 

1200 
1 500 
2000 
2500 
3000 

3500 

Temp 

oc 

-0 7 
-1 36 
- 1  38 
-1 42 
- 1  54 

-1 50 
-0 30 

0 22 
0 30 
0 89 

1 1 7  
1 1 5  
1 08 
0 95 
O 70 

0 59 
0 39 
0 1 2  

-0 05 
-0 1 8  

-0 24 

Sahmty 

%0 

33 94 
93 
93 
93 

34 02 

27 
35 
40 
5 1  

. 64 

69 
7 1  
7 1  
70 
69 

. 69 

. 68 

. 67 
67 

. 66 

66 

crt 

27 3 1  
32 
32 

. 32 
40 

60 
6 1  
63 
7 1  
78 

82 
. 82 
83 
83 

. 83 

84 
85 
85 
86 
87 

87 
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Depth 

m 

0 
1 0  
20 
30 
50 

75 
1 00 
1 49 
199 
296 

394 
491 
605 
800 
990 

1 1 90 
1480 
1 970 
2460 
2950 

Station 3 

Date 
Time (GMT) 

(LMT) 
Lat. 
Long. 
Depth 

21 Dec , 1965 
0930-12 10  
1 430- 1 7 1 0  
64° 1 7  ' 5  s 
7 1 ° 1 5  '5 E 
3440 m 

Temp Sahmty pH 

oc  %0 
in situ 

-1 .  1 33 47 8 07 
-1 29 47 8. 08 
- 1 .  1 5  58 8 08 
-1 3 1  34. 00 8 07 
-1 60 . 1 8  8. 07 

-1 . 70 . 26 8. 07 
-1 . 53 . 29 8 07 
-0 65 . 4 1  8 03 
-0 46 . 47 8 01 

1 32 67 7 94 

1 25 69 7. 94 
1 22 . 70 7. 96 
1 1 9  . 72 7 97 
1 .  01 . 7 1  7 96 
0 84 7 1  7. 96 

O 73 70 7 95 
0 52 69 7 95 
0. 24 . 67 7 93 

-0 01 66 7. 93 
-0. 1 8  66 7. 90 

Observed 

Dissolved 
oxygen 

cc/L 

7. 53 
7. 53 
7 . 46 
7 1 6  
6 89 

6 76 
6. 68 
6 1 5  
5 83 
4. 50 

4 54 
4. 60 
4 58 
4. 62 
4. 68 

4 66 
4. 75 
4. 93 
5. 08 
5. 33 

Meteorological observation 
Time (GMT) · 1 200 Wmd dir . .  S 

(LMT) 1 700 vel. : 
Weather 
Air temp. 
Atm. press 

Cloudy 
- 10  °C  
985. 2 mb 

Humidity 
Sea 
Swell 

3 1 m/s 
83 % 
1 

Interpolated Phosphate-I I I . p Silicate-Si Nitnte-N Nitrate-N 

µg-atoms/L 

1 .  89 46 0 23 30 
1 .  87 47 0 25 30 
1 92 48 0 24 28 
1 90 47 0 1 7  27 
2. 00 47 0. 1 5  30 

2 06 50 0 1 5  29 
2 07 49 0 07 3 1  
2 05 56 0 04 28 
2 1 1  6 1  0 03 29 
2 20 73 0 02 29 

2 1 1  72 0. 04 3 1  
2 05 75 0 03 33 
2 1 1  79 0. 04 29 
2 07 85 0. 04 28 
2 1 2  9 1  0 02 36 

2 07 96 0 02 32 
2 1 1  99 0 02 30 
2 20 1 02 0 04 34 
2. 1 4  1 05 0. 04 29 
2. 1 6  98 0 02 28 

Depth Temp Sahmty 

m o c  %0 

0 -1 1 33. 47 
1 0  -1 . 29 . 47 
20 - 1 .  1 5  58 
30 -1 . 3 1  34 00 
50 -1 . 60 . 1 8  

75 -1 . 70 25 
1 00 -1 53 . 29 
1 50 -0 65 . 4 1  
200 -0. 45 47 
300 1 .  32 . 67 

400 1 .  25 . 69 
500 1 .  22 . 70 
600 1 .  1 9  . 72 
800 1 0 1  . 7 1  

1 000 0 83 . 70 

1 200 0 72 70 
1 500 0 5 1  69 
2000 0 22 67 
2500 -0 03 . 66 
3000 [-0 1 9] [ . 66] 

a't 

26. 94 
. 95 

27. 03 
. 37 
. 53 

. 59 

. 6 1  

. 68 

. 72 
77 

. 80 
8 1  

. 83 

. 83 

. 84 

84 
84 

I 85 
86 

[ 87] 
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Station 4 

Date 
Tune (GMT) 

(LMT) 
Lat 
Long 
Depth 

24 Dec , 1 96'.> 
08"10- 1 1 00 
1 240- 1 500 
6 1 ° 36 'O S 
53 ° 1 4 '5 E 
3500 111 

Time ( GMT) 
( Ll'v1T) 

\Vt-athcr 
An temp 
Atm pr e�, 

'.\1e tcor olog1cal ub5e1 vat ion 
0900 W md dir 
1 300 
Snow 
- 1  3 °c 
992 9 mb 

vcl 
Hum1d1ty 
Sea 
Swell 

NE 
2 l m/ ,  
93  % 
1 

Observed Interpolated 

Depth Temp Sal1111ty pH Dissolved '!PhosJ?l 
oxygen 

i I I IS1hcate-S 1  1 N1t1 1te- N [ N1trate-N 

111 

0 
9 I 

1 8  
I 

27 
46 

69 
92 

1 3 )  
1 85 
285 

380 
4 77 
:iH 
764 
9':13 

oc 

- l  3 
- 1  48 
-1 5 1  
- 1  55 
-1 67 

-1 72  
- l  55 
tJ 88 
1 65 
l 57 

1 'iO 
1 41 
l 3() 

1 08 
0 8 1  

OI 
/oo 

33 58 
')8 
6<) 

34 06 
09 

1 1  
20 
'i5 
b7 
69 

7 1  
72 
72  
7 1  
70 

z,z sztu 

8 1 1  
8 1 5  
8 1 5  
8 1 4  
8 1 3  

8 1 3  
8 08 
8 00 
7 g'.) 
7 97 

7 9 7  
8 00 
8 02 
8 0 1  
7 98 

cc/L 

7 67 
7 74 
7 60 
7 36 
7 23 

7 2 1  
6 64 
4 72  
4 1 6  
4 22 

4 35 
4 40 
4 44 
4 57 
4 6 1  

1 8 1  
1 76 
1 83 
1 90 
2 0 1  

1 98 
2 09 
2 1 4  
2 1 5  
2 25 

2 1 1  
2 1 1  
2 1 2  
'2 1 1  
2 1 9  

flg-atoms/L 

4 1  
4 1  
43 
14 
45 

46 
5 1  
66 
70 
7 1  

7 !  
7'3  
74  
79 
85 

0 24 
0 25 
0 23 
0 1 5  
0 1 7  

0 1 7  
0 1 3  
0 03 
0 02 
0 02 

0 00 
0 00 
0 00 
0 00 
0 00 

1 1 48 i O G2 G9 7 98 4 64 2 1 'j 90 0 00 
1 4  30 0 4 1  68 7 ()9 4 7 4 2 2 'i 94 0 0 l 
l 91 0 0 03 bG D O l 5 1 1  2 03 98 0 0 1  
2 tOO -0 20 G6 8 00 '"i '3 0  2 2 0  98 0 00 
28()0 -0 4 1  G'i 7 99 ;i 56 '2 OG 89 0 0 1  
3J8() -Q  5 1  64 7 99 ) 83 I 2 1 7 83 () 0 [ 

- �----� �-� - - -

1 8  
26 
24 
29 
27 

28 
29 
28 
38 
38 

3'3 
30 
30 
'H 
3 1  

10 
43 
34 
3 1  
37  
29 

Depth 

111 

0 
1 0  
20 
30 
50 

75 
1 00 
1 50 
200 
300 

100 
500 
600 
800 

1 000 

1 200 
1 500 
2000 
2500 
3000 
'·V iOO 

Temp 

oc 

- 1  3 
- 1  48 
- 1  5 1  
- 1  57  
- 1  70  

- 1  7 1  
- 1  V i  

1 43  
1 65 
1 56 

l 49 
l 40 
1 311 
1 03 
0 75  

0 57  
0 '-35 

-0 02 
-0 25 
-0 43 

[-0 52J 

Salm1ty 

%0 

33 58 
':>8 
86 

34 06 
09 

1 2  
25 
62 
67 
69 

7 1  
72  
72  
7 1  
70 

69 
68 
(J6 

6'i 
(j'1 

64] I r 
----�_J 

[ 

/Jt 

27 . 04 
04 
06 
43 
46 

49 
':16 
73  
75 
77  

80  
82 
82 
83 
84 

84 
85 
86 
8b 
86 
86] 
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-
Depth 

m 

0 
6 

12 
20 
34 
55 
77 

127 
175 
221 
265 

StationI5 

Date 
Time (GMT) 

(LMT) 

19 Jan , 1966 
0730-0800 
1030-1100 
68 °25 '0 s 
40 °52 '2 E 
280 m 

I 

Lat 
Long 
Depth 

Temp 

oc 

-0 8 
-1 00 
-1 03 
-1 19 
-1 29 
-1 32 
-1. 48 
-1 74 
-1 82 
-1 83 
-1 82 

Sahmty pH 

%0 
zn sztu 

33 66 -
66 -
73 -
97 -
99 -

34 01 -
. 06 -
. 19 -
. 21 -
. 21  -

25 -

Station 6 

Date 1 Feb., 1966 
1330---1400 
1630---1700 
69 °11 '7 s 
39 °32 '7 E 
272 m 

0 
I 10 

20 
30 
50 
75 

100 
150 I 

200 

I 
250 

Time (GMT) . 
(LMT) 

Lat. 
Long 
Depth 

3 0 
-0 66 
-1. 55 
-1. 57 
-1 61 
-1 61 
-1 53 
-1 46 
-1 46 
-1 54 

I 

(27 3>) 
33 78 
34 02 

. 05 
10 
14 
18 
23 

. 23 
26 

-
-

8. 23 
8 13 
8 12 
8. 11 
8 11 
8 09 
8 09 
8. 10 

Observed 

Dissolved 
oxygen 

cc/L 
I 

7 87 
7 85 
7 80 
7 68 
7 60 
7 46 
7 35 
7 47 
7 59 
7 31 
7 14 

10 10 I 

12 41 
7.03 
6 85 
6 81 
6 71 
6 77 

I 6 73 
6 68 I 

6 80 
I 

Meteorolog ical observat10n 
Time (GMT) 0800 Wmd dir 

(LMT) 1100 vel 
Weather Cloudy Humidity 
Air temp O 5 ° C Sea 
Atm. press 974. 8 mb Swell 

E 
12 0 m/s 
51 % 
3 

Interpolated Phosphate-I I p Silicate-Si Nitnte-N Nitrate-N Depth Temp 

µg-atoms/L m o c  

1 81 49 0 21 I 24 I 
1 93 52 0.26 25 
1 91 52 0.24 24 
1 97 54 0. 18 26 
1. 96 55 0 18 27 
2 00 55 0. 18 26 
2 00 57 0 18 28 
2 07 54 0 10 28 
2 02 50 0 09 28 
2.05 52 0 08 27 
2 07 53 0 06 28 

Meteorological observat10n 
Time (GMT) 1400 Wmd dir 

(LMT) 1700 vel. : 
Weather Fair Humidity : 
Air temp O 1 ° C Sea 
Atm. press 988. 4 mb Swell 

0 18 32 O OS I 15 

I 

0.38 51 0 09 16 
1. 99 59 0 13 I 24 
2 11 59 0 15 I 25 
2 10 58 0 13 

I 

27 
2 18 60 0 10 30 
2 16 60 0 07 I 25 
2. 16 59 

I 
0 05 I 24 

2 20 61 0 04 26 
2.20 59 0 03 27 

I 

I 

0 -0 8 
10 -1. 02 
20 -1. 19 
30 -1 28 
50 -1 30 
75 -1 49 

100 -1. 64 
150 -1. 79 
200 -1 82 
250 -1. 82 

-
I 

-

s 
2 1 m/s 
49 % 
0 
0 

0 3 0 
10 -0 66 
20 -1. 55 
30 -1. 57 
50 -1. 61 
75 -1. 61 

100 -1 53 
150 -1. 46 
200 -1 46 
250 -1. 54 

Salmity 

%0 

33 66 
. 67 

97 
99 

34.00 
06 
15 

.20 

. 22 
24 

-

(27. 3> ) 
33. 78 
34.02 

. 05 
10 
14 

. 18 
23 
23 

. 26 

er t 

27.07 
10 

. 34 
36 

. 37 

. 43 

.50 

. 55 
57 

. 58 
-

(22. 5> ) 
27. 17 

. 40 

. 43 

. 46 
50 

. 53 

. 57 

. 57 

. 59 

z 
? 
� 
;--l 

c.o 
O'l 
O'l '--' 

" � -..... 
(.,0 

'-..,/ 

0 
(j 
(!) � � 
0 

(IQ 
>-; � 

'O ::r
e=; 

0 
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(!) 

'.2 � ..... 
0 � "' 
0 
>-+o 
..... 
::,
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-...J ..... 
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Station 7 

Date Meteoi ological observat10n 
Time (GMT) 

(LMT) 
Lat 

2 Ft L ,  1 9GC) 
1 1 30- 1 245 
1 430-1 545 
68 °07 ' l s 
'38 ° 50 15 E 

Time (GMT) 1 200 Wmd dir 
(LMT) 1 500 vel. 

Weather 
Air temp. 
Atm press 

Fair Hum1d1ty 
Sea 

ESE 
2 1 m/5 
68 % 

Long - 1  5 °C  
990 O mb Swell 

0 
0 

----� --- -- -- --- ---- --�-------- --- - -- -- -- -- ------- ----___ ---- --- ----- - ----_ __ __ __ __ _ _  - -- ----

Depth Temp 

m 
o
c 

Salmity 

01 
/00 

Ob,crved Interpolated 

I Dissolved 
!
Phosphate_! , 

I 

I 

I 

I ' pH p :S il icate- Si N 1tnte-N I Nitrate-N Depth Temp 
I Sahmty 

1 

oxygen 
I i 

zn sztu 1 ------ ! - --- ----- - - - -- - ---- - -

cc/L vg-atoms/L m o c 
I 5{o 

. . . 
I 

- I I 
-

-

(T ( 

o 
I 

-0 6 32 78 
70 

33 1 0  
5 1  

8 1 0  
8 1 2  
8 1 2  
8 1 2  
8 1 3  

7 85 
7 86 
7 68 
7 67 
7 42 

2 05 
1 96 
l 94 
2 02 
2 1 0  

49 
47 
50 
50 
5 1  

0 30 2 1  
23 
23 
23 I 

25 

0 
1 0  
20 
30 
50 

-0 6 1 32 78 I 26 '37 
J O I 

20 
30 
50 

75 
1 00 
1 49 
] 98 
297 

395 
493 
'i94 
794 
994 

1 1 90 
1 480 
1 972 

-0 94 
-1  M 
-1 1 9  
- 1  4 7 

- ]  72 
- 1  75 
-1 76 
-] 77 
-1 58 

0 63 
0 93 
0 83 
0 57 
0 36 

0 2 1  
0 04 

-0 20 

34 08 

1 7  
20 
23 
21 
32 

6 1  
67 
h8 
67 
67 

66 
66 
65 

8 1 1  
8 1 0  
8 09 
8 09 
8 06 

8 0 1  
8 00 
7 99 
7 98 
7 98 

7 97 
7 99 
8 00 

J 

7 20 
7 1 7  
7 1 2  
7 OG 
6 69 

4 87 
4 GB 
4 67 
4 68 
4 74 

4 83 
4 98 
5 24 

2 1 5  
2 25 
2 2 1  
2 20 
2 27 

2 37 
2 2 1  
2 3 1  
2 32  
2 37 

2 3 1  
2 34 
2 3 1  

54 
56 
56 
56 
GO 

76 
83 
85 
% 
98 

1 02 
1 03 
1 04 

0 3 1  
0 25 
0 20 
0 1 2  

0 1 3  
0 1 5  
0 06 
0 04 
0 06 

0 03 
0 02 
0 04 
0 02 
0 02 

0 00 
0 02 
0 05 

23 
26 
27 
28 
28 

29 
3 5  
32 
32 
32 

33 
30 
29 

7 5  
1 00 
1 50 
200 
300 

400 
500 
600 
800 

1 000 

1 200 
1 500 
2000 

-0 94 
-1 1 4  
- ]  1 9  
- 1  47 

-1 72 
-1  75 
-1 76 
-] 77 
-1 56 

0 66 
0 93 
0 82 
0 56 
0 36 

70 
33 1 0  

5 1  
3 4  08 

1 7  
20 
23 
21 
33 

G l  
67 
68 
67 
67 

0 20 66 
0 03 66 

c -o 2 1  J I c 65 J 

3 1  
60 
94 

27 44  

52 
55 
58 
18 
64 

77 
80 
8') 
83 
84 

85 
86 
86 

w 
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p_. .., 

v� 

C 
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> 
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Station 8 

Depth 

m 

1 8  I 
17  
26 
42 

62 
84 

130 
174 
272 

362 
45 1 
545 
720 
909 

1092 
1346 

Date 
Time (GMT) . 

(LMT) · 
Lat. 
Long. 

6 Feb , 1966 
1 4 1 0-1540 
1 7 1 0-1840 
67 ° 1 1 . '3 S  
43°50 '0  E 

Temp. Sahmty pH 

oc %0 
zn situ 

-0 8 33 6 1  8. 1 2  
-0  92 . 62 8 13  
-0  86 . 62 8. 14  
-0. 84 . 6 1  8 1 4  
-0. 93 .65 8 16  

- 1.  70 34. 1 2  8 14  
-1. 75 . 17  8. 12 
-1. 75 . 19  8 .  1 2  
- 1  75 . 2 1  8 1 2  
- 1 .  53 . 27 8 1 0  

0 15  . 54 8 . 07 
1 .  23 . 69 8 03 
1. 20 . 7 1  8 02 
0.93 70 8 . 02 
0. 72 70 8.02 

0. 59 . 69 8 02 
0 29 . 67 8 0 1  

Observed 

Dissolved 
oxygen 

cc/L 

7 7 1  
7 74 
7 72 
7. 72 
7 . 64 

7 1 0  
7 . 05 
7 . 0 1  
6 9 1  
6 72 

5 . 26 
4 49 
4 47 
4 57 
4 . 66 

4 58 

I 
4 82 

Meteorological observa t10n 
Time (GMT) . 1500 Wmd dir 

(LMT) 1800 vel 
Weather Cloudy Humidity : 
Air temp -0 5 °C Sea 
Atm. press. 982 4 mb Swell 

E 
8. 7 m/s 
68 % 
2 
NNE 4 

Interpolated 

Phosphate-I 

I 
p Silicate-Si Nitnte-N Nitrate-N 

µg-atoms/L 

1.9 1  48 0 . 2 1  1 8  
1 .  99 50 0 22 2 1  
1 97 50 0 20 23 
2 00 50 0. 2 1  24 
1.  96 5 1  0.20 2 1  

2 18 54 0 12  27 
2 18  54 0. 1 1  27 
2 .  18  54 0 12  27 
2 18  55 0 09 28 
2 2 1  57 0 02 28 

2 . 29 75 0 02 32 
2 26 80 0 0 1  33 
2 29 83 0 . 02 32 
2 24 89 0 02 3 1  
2 30  

I 

92 0.02 33 

2. 34 96 0 00 33 
2 35 1 0 1  

I 
0 00 30 

Depth Temp Salmity 

m oc %0 

0 -0 8 33. 6 1  
1 0  - 0  92 62 
20 -0 85 . 62 
30 -0 84 6 1  
50 -0. 97 82 

75 -1 74 34 17  
1 00 -1 75 . 18 
150 -1 75 . 20 
200 -1 . 75 . 2 1  
300 -1.02 . 35 

400 0 87 63 
500 1 24 70 
600 1 .  12 .70 
800 0 84 .70 

1 000 0 65 .69 

1200 0 45 68 
- - -

(ft  

27 . 04 
.05 
05 

. 04 

. 22 

.52 
. 53 
. 54 
.55 
64 

. 77 

. 8 1  
82 

.83 
83 

84 
-

I 

z 
9 
� 
::--i -
(D 
0) 
0) 

1........1 

" � -..... 
U1 

'-../ 

0 
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(1) 
$l) � 0 
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Station 9 

Date 1 3  Feb , 1 96G 
Time (GMT) 

Meteor olog1cal obse1 vat1011 
0900 \Vmd du . w Time (GMT) . 0800-0920 

(LMT) 1 000- 1 1 20 (LMT) 1 1 00 vel 18 0 m/s 

Depth 

m 

0 
I 1 0  
\ 

20 
'30 I 

50 ! 

75 
1 00 
F >O 
200 
300 

4 00 
500 
600 
790 
990 

1 1 90 
1 480 
1 980 

I 

Lat 
Long  

Temp 
-

o c 

-0 8 
-0 8 1  
-0 78 
-0 1 3  
-0. 05 

- 1  GO 
- 1  70 
-1 64 
- 1  47 
-0 'd 

0 7 1  
0 89 
0 78 
0 G l  
0 44 

0 3 1  
0 1 4  

-0 08 

69° 08 16 s 
1 6 ° 37 '0 E 

Ob<;erved 

Weathe:' 
Air temp 
Atm pre<;<; 

Fair Humidity 78 3-a' 
-2 7 °C Sea 4 
960 6 mb Swell 0 

Salmity H I Dissolved 
1
Phosphate- l811 1cat P oxygen P 

I 

-S, I N,tntc-N I N,trntc-N Depth 
�--

I 

I 

I 

I 
I 

I 

I 

I 

I 
I 

! 

%0 

33 35 
35 
55 
8:i 
92 

34 2'.2 
29 
34 
38 
.J"l 

63 

(J9 

68 
68 

67 
66 

-- -- ---- -------
zn situ 

J 
cc/L µg -atoms/L 

8 l;
-
--

1

--; 29 1 59 
8 20 8 20 1 67 
8 20 8 24 1 68 
8 1 9  7 99 1 8 1  
8 1 8  7 89 1 8 1  

8 1 5  7 33 2 1 3  
8 1 1  7 23 2 1 8  
8 1 0  7 03 2 1 8  
8 1 0  6 63  I 2 2 1  
8 06 5 72 I 2 2 5  

8 0 1  4 73 '.2 3 1  
8 0 1  4 64 2 29 
8 0 1  4 6G 2 32  
7 99 4 68 2 34 
8 00 4. 75 2 39 

7 99 4 77 2 37 
7 99 4 98 2 39 
8 00 5 1 5  2 32 

4 1  
42 
42 
40 
40  

5 1  
53  
55  
':i8 
Gu 

77 
82 
88 
92 
96 

98 
1 0 1  
1 00 

I 

0 1 7  
0. 1 8  
0 1 '3 
0 1 2  
0 1 5  

0 09 
0 09 
0 09 

I 0 07 
I 0 00 

0 00 
0 00 
0 00 
lJ 00 
0 00 

0 00 
0 00 
0 00 

�-- -- -
m 

I 

I I 1 8  0 I I 1 9  1 0  I 
2 1  20 
1 8  30 
23 50 

25 75 
23 1 00 
2':i  F >O 
24 '.WO 
25 300 I 

I 

,w ·100 
29 500 

28 GOO 
'H 800 
28 1 000 

'3 1 ] 200 
30 1 500 
29 2000 

Interpolated 

Temp Salmity 

oc  %0 

-0 8 33 . 35 
-0 8 1  35 
-0 78 55 
-0 1 3  85 
-0 05 

I 
92 

I 

- 1  60 34 22 
- 1  70 29 
-1 64 . 34 
- 1  47 38 
-0 53 ')4 

0 7 1  G5 
0 SY 68 
0 78 69 
0 60 68 
0 43 68 

0 30 67 
0 1 3  67 

-0 08 66 

er t 

26 83 
83 
99 

27 2 1  
26 

56 
62 
66 

I 68 

I 

78 

80 
82 
83 
84 
84: 

84 
. 85 
86 

(..,0 
00 

r.n 
i.i 
p_. 
i.i � 

r.n � 

i.i � 
p_. 

C 
0 
8 
C 

> � 

� 
,J;> 

" 
Nl 

±? 
� 
�m 
1-0 



Station 10 

Depth 

m 

0 
9 

20 
30 
48 

I 

7 1  I 
94 I 

140 
189 
289 

383 
476 
575 
755 
952 

1 1 52 
1495 
1 980 
2470 
2960 
3450 

Date 
Time (GMT) . 

(LMT) : 
Lat. 
Long 

14 Feb., 1966 
1 520-1 800 
1 720-2000 
64°58 '3 s 
1 3°56. '7 E 

Temp I Salmity pH 

oc  
I 

%0 
in situ 

1 .  4 34. 05 8 06 
1 .  36 . 05 8 09 
1 .  1 7  05 8 1 0  
1 02 . 06 8 1 1  

-1 . 35 . 36 8 1 2  

- 1  4 1  43 I 8 09 I 

-0. 67 52 I 8 06 
0. 89 . 67 -
0. 99 . 69 8. 0 1  
0 90 . 69 7 . 96 

0 83 . 69 7 . 98 
0 80 . 70 7 96 
0 76 . 70 7 99 
0 63 . 7 1  7 97 
0. 50 . 69 7 . 97 

0. 39 - 7 98 
0 24 68 7 99 
0. 00 67 7 . 98 

-0 16 66 7 . 97 
-0. 25 . 66 7 99 
-0 29 - 7 . 98 

Observed 

Dissolved 
oxygen 

cc/L 

7 . 59 
7 . 45 
7 41 
7 . 37 
6. 86 

6 27 
5 69 
4 48 
4 45 
4 48 

4 5 1  
4. 56 
4 52 
4 56 
4. 58 

4 64 
4 89 
5. 05 
5 23 
5 33 
5 42 

Meteorological observation 
Time (GMT) . 1800 Wmd dir · 

(LMT) 2000 vel. . 
Weather 
Air temp 
Atm press 

Clear 
2. 0 °C  
997. O mb 

Humidity 
Sea 
Swell 

NE 

2 1 m/s 
75 % 
2 
SW 1 

Interpolated 

Phosphate-I I I p Silicate-Si Nitnte-N Nitrate-N Depth Temp Salmity 

µg-atoms/L m o c  %0 

1 90 54 0 30 27 0 1 .  4 34. 05 
2 00 56 0 34 27 1 0  1 .  35 . 05 
1 97 55 0. 32 28 20 1 1 7  . 05 
1 97 54 0 29 27 30 1 02 . 06 
2 0 1  57 0 1 2  28 50 - 1 . 36 . 37 

I 

2. 21  62 0 1 8  I 30 75 -1 . 40 . 44 
I 2 29 69 0 24 30 1 00 -0 35 . 57 

2 . 46 8 1  0 04 
I 

35 1 50 0. 93 . 68 
2 42 82 0. 02 

I 

34 200 0. 99 . 69 
2 41 82 0. 00 32 300 0. 89 . 69 

2 44 85 0 02 32 400 0. 82 . 69 
2 . 39 87 0 03 35 500 0. 79 . 70 
2 39 91 0 03 

I 

35 600 0. 74 . 70 
2 42 93 0 02 38 800 0 60 . 70 
2 . 47 98 0 02 I 35 1 000 0. 47 . 69 I 

! 
2 . 41 1 00 0 02 37 1 200 0. 37 . 69 
2 . 44 1 01 0 03 I 35 1 500 0. 24 . 68 
2 39 1 02 0 0 1  

I 
37 2000 0 00 . 67 

2 37 1 04 0 00 33 2500 -0. 1 6  66 
2 4 1  10 1  0 00 36 3000 -0. 25 . 66 
2 37 1 00 0 00 I 34 3500 -0. 29 

I 
-

(j t 

27. 27 
. 28 
. 29 
. 30 
. 67 

. 73 

. 80 

. 8 1  

. 8 1  

. 82 

. 83 

. 84 

. 84 

. 85 

. 85 

. 86 

. 86 
86 

. 87 
87 

-

z 
? 
t-:> 
-..J -
c.o 
0) 
0) 

L.J 

,'\ 
t-:> -
..,i:.. 
-..J 

'-../ 

0 
(") 
(I) 
!,) 
::i 
0 

c,q >-s 
!,) 

'O 
P'" 
() 

0 
O" "' 
(I) 
� 
!,) ..... 
0 
::i "' 
0 
....., 
..... 
P'" 
(I) 
-..J 
& 

� 
� M 

c.,o c.o 



Sfatfon 11  

Date 
Tune (GM1 ) 

(LMT ) 
Lat 
Long 

1 6  Feb , 1966 
0550-0940 
0750- 1 1 40 
59 ° 56 '0 s 
1 2 ° 1 5 '6 E 

Obse1 vecl 

'I 1mc <,GMT) 
( LMT ) 

Weathe1 
Au temp 
Atm p1 ess 

Mete01 olog1cal ob�e1 vat10n 
0600 W md cl 11 

0800 vel 
Cloudy Hum1d1ty 
-0 6 °C  Sea 
990 2 mb Swell 

:-iE 
10  1 m/'> 
79 % 
3 
N l  

Interpolated 

Depth Temp Sal1111ty pH D1s5olved 
I
Phosphat�

.

Sihcate- Si I Nitnte-N 
. 
N 1trate-N oxygen P Depth Temp Sahmty 

m oc %a 
zn situ �i __ , _ _ _ _  _1__ _ _  /t

-
g--a-t_oi_m_s_/L ----'-----1 

0 
7 

1 5  
22 
40 

0 8 
0 69 
0 68 
0 75 
0 52 

33 88 

87 
88 
90 

8 1 7  
8 1 8  
8 1 8  
8 20 
8 20 

7 62 1 67 45 0 14 20 
7 68 1 75 49 0 17 21  
7 62 1 83 49 0 1 9  22 
7 60 1 7 1  49 0 1 7  2 1  
7 5 7  1 7 5  49 0 1 7  20 

50 
67 

0 18 
-1 6'3 

9 1  8 20 
8.  1 8  
8 1 4  
8 09 
7 98 

7 5 1  1 84 I 5 1  0 .  1 7  22 
34 15 

19 
39 
66 

7 39 2 26 62 0 30 29 
1 00 
1 33 
198 

-1 7 1  7 24 2 26 63 0 32 24 
-0 85 5 94 2 42 79 0 08 33 

0 43 4 1 1  2 55 l 00 0 02 4 2 

259 
320 
388 
5 1 5  
646 

0 44 
0 42 
0 37 
0 3 1  
0 25 

67 
68 I 

67 
I 67 

66 I 

7 96 
7 97 
7 97 
7 98 
7 97 

4 08 
4 23 
4 23 
4 30 
4 46 

2 65 
2 59 
2 64 
2 . 60 
2 52 

8 1 5  0 I 6 I - 1 7 98 4 5 7 1 2 5 2 
1 1 92 o. oo 

1 

65 I 7 99 4 . 90 2 5 1  
1645 -0 1 6  64 8 00 5 05 2 4 1  
2 1 1 0  -0 27 64 I 8 00 5 24 2 34 
2590 

I 
-0 34 

I 
- I 8 00 5 29 2. 42 

3080 f -0 10 1' 63 I
I 

8 00 5 4 1  2 39 
3560 -0 1G 63 

1 
8 01 5 J8 2 42 

--

-

4080 
I 

-

-0 50 
I ----6

3 _I ___ � 02 5 64 2 44 

1 04 
1 07 
1 06 
1 07 
1 07 
1 09 
1 08 
1 1 1  
1 07 
1 09 
1 06 
1 02 
1 01 

0 03 
0 00 
0 00 
0 00 
0 00 
0 00 
0 00 
0 00 
0 00 
0 02 
0 00 
0 00 
0 00 

40  
38 
40 
39 
38 
37 
37 
3 7  
36 
34 
35 
17  
36 

m 

0 
1 0  
20 
30 
50 

75 
1 00 
1 50 
200 
300 

400 
500 
GOO 
800 

1 000 
1 200 
1 500 
2000 
2500 
3000 
3500 
4000 

oc 

0 8 
0 69 
0 74 
0 74 
0 1 8  

-1 . 69 
-1  7 1  
-0 25 

0 43 
0 43 

0 37  
0 32 
0 27 
0. 1 7  
0 08 
0 00 

-0 1 2  
-0 25 
-0 34 
-0 40 
-0 4 5  
-0 50 

%0 

33 88 
88 
87 

. 88 

. 90 

34 1 7  
. 1 9  
59 

. 67 
68 

67  
67 
66 

. 66 

. 66 
65 

. 64 
64 
64 
64 
63 
63 

<J' t 

27 1 7  
1 7  
1 7  
1 7  

. 22 

52 
54 

. 82 
83 
84 

. 84 
84 
84 
85 

. 85 
85 
85 

. 85 
86 

. 86 

. 86 
86 

� 
0 

er, 
$1) 
CL 
$1) 
:,;-"' 

$1) 
u, 
$1) 
'"1 
C 

er, :r: 
0 

$1) 
::1 
CL 

u, 

0 
s 

> � 
>
� 

" 
N 

� co 
'-./ 

�t 
� 
)10 



Station 12 
Date 17 Feb , 1966 
Time (GMT) 1800-2245 

(LMT) 2000-0045 
Lat 55° 12. '5 s 
Long 9 °32 '5 E 

Depth Temp. I Sahmty pH 

m oc 
I 

%0 
zn s ztu  

0 1 0 34 04 8. 1 1  
10 0. 87 03 8 1 2  
20 0 87 . 04 8 1 2  
30 0 88 . 04 8. 1 2  
50 0 91 . 05 8 1 2  

75 -0 69 . 1 9 8 1 3  
1 05 -1 26 36 8 06 
15 1  -0 42 . 5 1  8 03 
207 0 18 . 60 7 99 
302 0. 43 . 66 7 97 

405 0. 49 67 7 94 
5 10  0 48 68 7 . 94 
603 0 46 68 7 94 
823 0 36 68 7 95 

1048 0 22 67 7 . 96 

1 262 0 1 2  67 7 96 
1525 0. 04 . 68 7 96 
2075 -0 19  67 7 98 
2575 -0. 29 65 7 . 97 
3090 -0 35 65 7 95 

3600 -0 42 65 7 96 
4 1 30 -0 49 64 7 95 

Observed 

Dissolved 
oxygen 

cc/L 

7 . 52 
7 56 
7 . 50 
7 . 49 
7 . 48 

7. 1 2  
6. 65 
5 6 1  
4 92 
4. 55 

4 35 
4 43 
4 38 
4 53 
4. 75 

4 83 
4 90 
5 1 7  
5 3 1  
5 40 

5 49 
5 68 

Ivfeteorological observa t10n 
Time (GMT) 2 100 Wmd dir SW 

(LMT) 2300 vel 8 2 m/s 
Weather Clear Humidity . 83 % 
Air temp 1 0 °C  Sea 5 
Atm. press. 1 006. 1 mb Swell S 4 

Interpolated 

Phosphatc-1 1 I I N p Si icate -Si Nitnte-N 
I 
Nitrate- Depth Temp Sahmty 

µg-atoms/L m oc  %0 

1 .  70 48 0. 20 23 0 1 . 0  
I 

34. 04 
1 .  76 49 0 23 26 1 0  0 87 . 03 
1 78 50 0 23 24 20 0 87 . 04 
1 79 49 0. 2 1  25 30 0 88 . 04 
1 .  78 48 0 22 26 50 0. 91 . 05 

2 00 55 0. 2 1  28 75 -0 69 . 1 9  
2 20 64 0 1 9  32 100 -1 26 33 
2. 32 75 0 05 35 1 50 -0 49 . 5 1  
2 39 84 0 04 34 200 0 1 4  . 60 
2 42 90 0 04 36 300 0 43 . 66 

2 47 93 0 03 40 400 0 49 . 67 
2 47 96 0 01  38 500 0 48 . 68 
2 52 98 0 00 36 600 0 46 68 
2. 49 99 0 01  38 800 0 37 . 68 
2 47 1 00 0 01  37 1 000 0. 25 . 67 

2 4 1  1 02 0. 01  37 1 200 0. 1 5  67 
2. 46 1 03 0 00 37 1 500 0. 05 . 68 
2 42 1 02 0 01 40 2000 -0 1 7  . 67 
2 44 1 03 0 01 30 2500 -0 28 

I 

. 66 
2 46 1 00 0 00 32 3000 -0 35 . 65 

2 37 96 0 00 36 3500 -0 40 I 65 
2 4 1  94 

I 
0 00 

I 
37 4000 -0 46 I 64 

I 
I I 

er t 

27. 28 
29 

. 29 

. 29 

. 30 

5 1  
. 63 
75 
80 

. 83 

. 83 

. 84 
84 
85 
85 

. 85 
86 
87 
87 

. 87 
I 87 
I 

I 
. 87 

I 

z 
S' 
N 
:--1 -
<.O 
0) 
0) I__/ 

,,--, 
N -
...,.. 
<.O '-J 

0 
(") � 
Ill 
::: 
0 

(IQ '"'I 
Ill 

"d 
::;" 
c=; 

0 
a"' 
CA � 
'"'I <: 
Ill ..... 
0 ::: 
CA 

0 ...., 
..... 
::;" � 
'1 
& 
� 
>
� 
t'1j 

...,.. -



Station 13 � 

Date 19 h b , l 9GG ivfcte01 ological ob�ervat10n 
'I 1me ( GM T 1 0050

-
Ci3 ! ) Tune ( Gi\'l'f) 0'300 Wmcl dir N 

( LMT'J 0250-05 1 5  ( L:'.vfT) IJ :iOO vc l 8 2 rn/, 
Lat 50 ° 02 '5 S \\'eathu Cloudy Hurn1d1tv 74 % 
Long 1 0 ° 29 ' ·1 E Air temp 4 l °C Sea 3 

U) 
Atm pre,s 1 0 1 7  5 mb Swell SSE l b.. .., - - - ---- --- ---------- -------- -�--�-----�---� - - :,;-

Ob5erved I Interpolated � 

I 

- -

I 

� Dissolved Phos hate-I I o Depth Tf'mp Sahmty pH I , : .j: 1S1hcate- S1 I N1tn te-N I N1t 1 ate-N Depth Temp Salm1ty :,:i 

-�����- I _________ J________ 1_____  I - --- - <J' /  
�; 

o 01 m situ 
I 

/ , '°"' m C 100 cc L ' vg-atoms/L I m °C %a � 
--- --- - .., "' 

0 3 B 33 89 8 1 7 7 09 1 5 1  I O 28 20 0 3 8 33 89 26 g4 � 
J O , 3 72 89 8 20 7 22 l ':i l  1 0 28 2 1  J O  3 7 2  89 9S :r: 
20 i '3 72 89 8 20 7 20 l 56 1 0 28 2 1  20 3 7 2  89 95 o 
30 I 3 69 89 8 2 1  7 1 9  J 52 1 0 29 , 22  30 3 69 89 95 � 
GO 1 '3 7 1  88 8 20 7 1 7  1 'i2 , 1 0 28 1 2 1  50 3 7 1  . 88 94 � 

' .., 
;:i 
p.. 

75 3 63 I 87 I 8 2() 7 1 4  1 57 l I Q 28 2 1  i 75 3 63 87 94 >-J 
1 02 2 6 1 ' 92 8 18 7 1 0 2 08 8 0 28 24 1 00 2 7 5 92 27 07 c 
1 45 ] 37 98 8 1 3 7 1 3 2 16 1 9  0 1 6 1 28 I SO 1 37 99 22 S 
1 94 1 57 34 09 8 1 0  6 36 2 25 27 0 02 3 1  200 1 59 3L1 1 1  3 1  s 
284 1 84 22 8 06 5 47 2 37 34 0 02 33 300 1 86 24 39 � >

:,: 
378 2 0 1  3 1  8 0 1  1 82 2 49 12 0 04 I 33 400 2 05 33 45 � 
488 2 16 4 1  7 97 4 '1, l 2 52 49 0 04 I 34 I 500 2 18 42 5 1  � 
555 2 22 46 7 96 4 18 2 57 53 0 0 1  35 : 600 2 24 49 57 > 
74 1 2 27 58 7 95 3 93 2 5 1 60 0 00 35 800 2 28 6 1  66 
925 2 30 66 7 97 4 02 2 36 63 I O O l '35 1 000 2 29 69 7 2 

1 1 23 2 2 '5 7 1  7 98 1 4 .  1 7  2 26 : 63 I O 0 1  3'3 1 1 200 2 23 73 I 76 B 
1 4 1 5  2 16 76 8 00 4 4 7 2 16 6 1  0 0 1 2g 1 500 2 1 1 76 80 g; 
1 905 I 78 76 8 oo 4 6'3 2 1 5  67 o oo '30 2000 1 69 76 I 82 '-../ 
2420 I 2R 73 8 00 4 61 2 26 82 o 0 1  32 2500 1 2 1  73 I 83 q 
2910 0 q4 7 1  7 99 1 4 G9 2 29 92 U O l 34 1 3000 0 90 I ; I : 84 � 
::1450 o n 69 1 7 98 1 70 2 31 % o 0 1  33 3500 r o  73J 

I 

r 7oJ '

j 

s1 
;: -- -- -- l__ ---- - - -- ---- - - if;' 



Station 14 
Date 20 Feb , 1966 
Timc (GMT) 0250-0540 

(LMT) .  0450-0740 
Lat. 45 °12 '5 s 
Long. 11 °44. '5 E 

Observed 

Depth Temp. I Sahmty pH Dissolved 
oxygen 

m oc 
I 

%0 
zn sztu cc/L I 

0 7. 6 34 07 8 19 6 56 
10 7. 66 . 05 8. 20 6 62 
18 7 63 . 06 8 21 6. 58 
28 7 65 . 05 8. 21 6. 55 
42 7. 62 . 06 8. 21 6. 57 

64 7 61 06 8 21 6. 53 
86 7 61 . 05 8 21 6. 60 

134 5 80 17 8 19 6. 47 
183 5 00 . 16 8 15 6. 40 
263 4 79 . 20 8 13 6. 06 

360 4 10 . 20 8. 11 5 86 
463 3 61 19 8. 09 5 88 
606 3 12 21 8. 06 5 60 
814 2 67 . 29 8 04 4. 99 
974 2 60 . 39 8. 00 4 41 

1197 2 60 . 51 7 96 4 01 
1453 2. 63 63  7. 96 4 09 
1953 2 48 . 75 7 99 4 44 
2455 2 15 . 78 8 01 4 68 
2920 1. 70 . 76 8. 01 4 72 

3390 1 27 74 8 00 4 70 
3860 0. 90 . 71 7 99 4 81 

l\1eterological ob5ei vat10n 
Time (GMT) 0300 Wmd dir SW 

(LMT) 0500 vel 8 8 m/s 
Weather Cloudy Humidity 73 % 
Air temp. 6 7 ° C Sea 3 
Atm. press 1007 2 mb Swell WSW 1 

Interpolated Phosphate-I I I p Silicate-Si Nitnte-N Nitrate-N Depth Temp. Salinity 

µg-atoms/L I 
m o c %0 I 

I I 

1 53 1 0 20 16 0 7. 6 34. 07 I 

1. 39 2 0 23 17 10 7 66 . 05 I 

1. 31 2 0 23 17 20 7 63 . 06 
1. 34 2 0. 26 16 30 7. 65 . 06 
1. 36 2 0. 23 17 50 7. 62 . 06 

1. 40 2 0 24 17 75 7. 61 05 
1 36 2 0 24 17 100 7 57 . 08 
1 60 5 0 03 19 150 5 24 . 17 
1 67 7 0 02 22 200 4 97 17 
1 81 8 0 02 25 300 4. 53 . 20 

2 01 9 0 01 29 400 3 89 . 19 
2. 11 11 0 02 30 500 3 47 . 19 
2. 25 17 0 02 32 600 3 14 . 21 
2 34 27 0 01 35 800 2 69 . 28 
2 49 37 0 01 35 1000 2 60 . 40 

2 46 45 0 01 38 1200 2 60 . 52 
2 35 48 0 00 36 1500 2 63 

I 
. 65 

2 11 48 0 00 32 2000 2. 45 76 
2 06 52 0 01 30 2500 2 12 . 78 

I 
2 18 62 0 01 29 3000 1 63 . 76 

2 28 71 0 01 33 3500 1 29 I 73 I 

2 36 83 0 00 35 4000 [O 83] [ 70] 
I 

(J' t 

26 62 
. 60 
61 

. 61 

. 61 

. 61 
63 

27. 01 
. 04 
' 11 

17 
20 

. 26 

. 36 
46 

. 56 

. 66 
. 77  
81 

. 83 

. 83 
[ 83] 

z 
? 
tv 
'-1 

-
0-, 
0) 

\__} 

I"", 
tv 

Ul -
'-../ 

0 
(") 
(1) 
p, 
l:l 
0 

c,q 
>; 
p, 

"Cl 
p" 

0 
Cr' 
u, 
(1) 

� 
� 
5· 
:::i 

0 ....., 
p" 
(1) 
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> 
� 
� 

..i:,.. 
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Station 15 

Date 
T ime (GMT) 

(LMT) 
Lat 
Long. 

2 1  Feb. 1 9Gb 
1 7 1 0- 1950 
1 9 1 0-2 1 50 
39 ° 57 'O S 
14 ° 54 '0 E 

Depth '
I Tem p , Salm ity pH 

-- - - - --- -

Ill oc  %a 
Zll 

! 

1 5  0 35  22 8 24 

1840 
2350 
288'i 
H20 

14 96 
1 5  00 

2 b2 
2 4'1 
2 2') 
I 7b 

1 7  
1 9 

77  
W1 
84 
80 

8 24 
8 2 5  

8 0 1  
8 03 
B 0'.2  
8 02 

l\1eterological ub�c1 vat10n 
Tune (GMT) 1800 Wmd du 

(LMT) 2000 vel 
Weather Cloudy Humidity 
Air temp 1 2  2 °C  Sea 
Atm press 1 0 16 1 mb Swell 

WSW 
7 2 m/s 
74 % 
4 
S 7, WSW 4 

Observed Interpolated 
I , I I 

Dissolved Phosphate- :Sihcate-S i I Nit1 1te-N 1

'

1 

N1tiate-N j 

oxygen P I 
Depth Temp 

--- -- - I --
-

-- ---· ----
1 cc/L 1;,g-atom5/L 
! --�- --------- -- --------- ------ -------- ---.----- ' 

m o c 

5 'i8 0 49 1 0 1 2  2 0 1 5  0 
5 63 O H  2 0 1 7 2 1 0  1 4  97 
5 57  0 4 2  1 0 1 7  2 20 1 5  00 
5 57 0 44 1 0 18  2 30 14 94 
5 60 0 44 1 0 18  3 50 14 43 

5 60 Cl 52 1 0 19  4 
! 

7 5  1 2  85 
5 69 i 0 74 2 0 '32 1 7  J OO 1 2  36 
5 56 I 0 82 2 0 3 1  9 I 1 50 1 1  25 
1 57 1 18  7 0 07 1 5  200 9 95 
4 56 1 45 8 0 03 1 7  300 8 05 

4 4 3  1 73  1 2  0 05 2 1  400 6 46 
4 46 2 0 1  1 6  0 06 26 500 5 24 
4 4 1  I 2 1 1  20 Cl 0 1  30  600 4 16  
4 68 2 29 26 0 00 3 1  800 3 6 1  
4 03 ! 2 46 39 Cl 00 3 1  1 000 2 99 

3 92 2 49 46 0 00 33 ! '.WO 2 B3 
, 1  n 2 29 ,1 7 0 0 I 29 l 'j ()(l 2 74 
1 ({i I t)2 39 0 0 1  2(J 2000 2 'j(J 
4 Wi l �H 40 0 00 2 :1 2 'iOO 2 '3K 
1 9,1 I 8,1 '± J Cl 0 1  2 '.i 3000 2 l 'i 
-I 7H J 98 I 5B I 0 00 25  I 3500 I [ l 69 J 

Sali nity 

%0 

35 22  
1 7  
1 8  
1 4  

. 06 

34 89 
86 
92 
85 
63 

5 1  
44 
37  
45 
54 

64 
72 
79 
8'.1 

I 84 
[ 79j 

(J' t 

26 16  
14  
1 4  
1 2  
1 6  

:35 
43 
69 
86 

2 7  00 

1 2  
22  
28 
4 1  
54 

64 
7 1  
78 
83 
86 
86 

...,. ...,. 

[fl � 
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