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Oceanographic Data of the 9th 

Japanese Antarctic Research Expedition 1967 - 1968 

Ryuzo WATANABE* and RyoJ1 RIGANO* 
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This report deals with the data of the oceanographic observations made on 

board the icebreaker FUJI during the summer mission of the 9th Japanese Antarc­

tic Research Expedition in 1967-1968. The track chart of the cruise shown in Fig. 

I, and the locations of the vertical (serial) observation stations and the bathythermo­

graph (BT) observation stations in the southern ocean are given in Fig. 2. 

Surface observations : Surface temperature measurements and surface water 
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Fzg. J. T1ack of JARE-9 cruzse 1967-68. 
*lfilJ:if;cJTJ.K�-J'.fG Hydrograph1c Division, Maritime Safety Agency, TsukiJ1 5-chome, Chuo­

ku, Tokyo. 
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Fzg 2 T,acl,, of JARE-9 cruise and oceanogiaphzc stations 
samplwgs for chemical analysec; were made three times a day from Fremantle to 

Syowa Statton and twice a day for the rest of the cruise, so far as the circum­

stanccc; permitted. The results arc given m Table 1. 

Current measurements : Measurements of surface currents were made by GE K 

t \\ ice a day except the reg10n near the magnetic equator and in the pack ice area. 

The rc"ults a1 e aho given in Table 1. 

Bathythermograph observation : W atcr temperature m the upper layer (surface 

to about 250 metres depth) was measured with bathythcrmograph (BT) at almost 

the Sctmc frequency as the surface obscrvat10ns. The results are given m Table 2. 

Vertical (serial) observation : The observat10ns were made at 10 stations m the 

Southern Ocean from Syowa Station to Cape Town, South Afnca, usmg i cvcrsing 

thermometers and Nansen-type water bottles (Fig 2). 

The obsened data arc shown 111 Table 3 with relevant meteorolog1cal data 

The rnterpolatcd and computed values (tempciature, salm1ty, s1gma-t and dynamic 

depth ::rnomaltcs) at standard depths are also included in Table 3 These values 

were calculated usmg electronic computer facilities available at the Japanese 

Oce:rnographic Data Center of the Hydrographic D1vis10n. 
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Chemical analyses of sea water : The following are the elements and the meth­

ods (or mstruments) of analyses. The results are also presented in Table 3. 

Salinity Inductive salmometer (Auto-Lab-Model 401 MK III) 

pH pH meter (KPH-51B Yokokawa Electric Works Inc.) 

Dissolved oxygen 

Phosphate-P 

Reactive silicate-Si 

Nitrate-N 

Nitnte-N 

Ammonium-N 

Manganese 

Alkalimty 

W mkler's method 

Molybdenum blue method* 

Molybdenum yellow method and reduction method** 

Cadmium column methood* 

Sulphanylamide and N-(1-naphtyl)-ethylenediamme• 

2 HCl were used as a reagent*. 

Ammonia and aminoacid were oxydized to nitrite by 

hypochlorite, then measured by the same method as 

mtnte analysis*. 

Leucomalachite green methode*. 

15. 00ml of N/100 HCl was added to 50. 0ml of sampl, 

then pH of the sample was measured and alkalmity 

was calculated by Strickland's table*. 
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(Recewed January 6, 1969) 

* Manual of Sea Water Analysis (Fisheries Research Board of Canada). 

** Silicate determmat10n was done by the molybdenum yellow method for higher silicate con­

centrat10n samples, and the reduct10n method usmg methol-hyposulfite solut10n as a reduc­

tant was adopted for the maJonty of the samples of lowre silicate concentrat10n. 
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2000 1800 32-41 17-20 19. 7 16.5 35.20 -
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1900 I 1600 

I 

16 0800 I 0400 l 
1900 1500 

17 0800 0400 
1900 1500 

18 0800 0300 
1900 1400 

19 I 0800 0300 
1 1900 1400 
I 

20 i 0800 0300 
1 1900 1400 

21 0800 0230 
1900 1330 

22 0800 0230 

27 1900 I 1330 
I 

28 0800 1 0230 
1900 I 

1330 

29 0800 0200 I 

1900 1300 : 

30 0800 0200 
1900 I 1300 

I 

I> 
' ' " " '  1 '- (_

) 

-
1
1
Phn\- : � i 1 1 ( , 1j-;, ' I\J 1 t 1 1 1 f  l\'1 t 1 .1tc I 1\ 11 1 - l : ]V Lrn- i 

( '  ( ) \] ( l ( ) l l  '1 I , )  I ' l L ' I !\ '-1 I N ' 1 1 
I I , U l l Lllt  temp tr"mp I l-l I p 1ate-r' -S1 1 -1 J -1·- r11on1a-, 1 :\ ts.a- i i:iane�e -- - - --- ------- -- - p - ---- ----- - -- ----�-------- -- ---- --- ------- 1- ---- -- -- -- - -

-
- -

L I C ' / i ' : limtymµg- - : kt 
LaL Long i __ _ _ _ c� -- _ ___ _ _ __ _ _ l _�

c
_L_ 1 _ _ µ����L 

- -- --- · - --�t(l, __ �� -- 1--'c;P�!�l 
I 

22-5<)1 
'12-011 - c l 
21-od 
19-42

1 

18-011 
16-3i 

15-09 1 

13-'.HI 
I 

11-45; 
10-051 
08-05! 
06-081 

03-27. 
01-101 

01-00N I 

02-43
1 

05-111 

Arnve I 
Leave I 

05-431 
I 

05-54i 
06-00

i 
06-051 
06-08: 

I 

I 06-12, 
06-031 

I 

S2-:H I 
5 ·4--131 

I 

I 2G I :  
25 6 

57-10; 27 0, 
59-03'. 27 l' 

i I 

60-59i 27 o: 
62-42

1 
27 I i 

61-59
1 

26 81 
66-41

1 

2 7. 7
1 

68-321 26 91 
70-13

1 
26 1

1 

72-17 1  26 7 !  
73-t.O, 27 5 !  

I 1 
74-53 1 27 �I 
75-55 1 25 3 :  

I I 
77-411 28 l !  
78-311 28 2 ;  

I I 
79-33: 28 O: 

I I 

C , I  b 1n iH ,om ::i 
I 

Coliombo j 

I I 
80-32\ 27 2i 

I I 
83-131 27.01 
85-34: 27 0

1 I 
I 88-141 27 5 1 

90-39 28 1 r 
I ! 

93--32 i 28 8 1 
9:i-.S6 1 29 0 

: I 

I I i I 
1' 2G G ' 311 98i 8 '.W 4 S9 

26 71 35 081 s 17 I 4 50 
I I 
I I 

26 91 34 68 ! 8 18 4 5·1 i 

27 4 34 67 1 8 20 4 52 I 
I 

27 4 ' 34, 51 8 22 4 52 I 

2 1  Si 34 54 1 8 22 4 4 7 
I I 
I I 

27 4, 34. 43 1 8 22 4 49 
28 s: 34 531 8 23 4 43 

27. 6
1

! 34 351 8 20 4 53 
28 6 34 46' 8 23 4 43 

27 s! 34 27' s 22 4 51 i 

28 4
! 

34 181 8 23 4 4 9 i 

28 6 1 34 061 8 22 
1

4 t1r3 
28 8: 34 131 8 25 cl 41:> 
28 61 34 2i 1 8 24 I 4 48 
28 7' 34 37 , 8 25 4 H 

28 5! 31 361 s 21 4 4G 
I I 
I I 

! I 

i 
I I 

28 41 33 491 

28 o! 33 41 I 8 20 
28 01 33 251 

28 1: 33 so! s 1 s 
29 GI 33 09! 8 19 

: I 

28 41 33 19
1

1 8 20 
29 0 32 96 8 23 

4 39 

4 43 
4 47 

4 48 
1 48 

I I ' I --�---- ---- --- ---�--- -- ------

0 10 i o 1 s  I 

0 15 
Q 19 I 

I 

0. 17 I 

o 17 I 
I 
I o 17 
r 0 1 9  I 

0 17 
0 19 

0 10 
0. 15 

0 l :i 
0 15 

o n  
0 15 

0 21 

0 17 

0 23  I 

0 17 
I 

0 23 I 

o 10 I 

3 o I o oo 
1 2 I o 02 

I 

1 ':I I o 02 
3 0 0 01 

4 5 0 01 
4 6 0 01 

5 .  5 0 03 
6 0 0 02 

6 1 0 03 
2 4 

I 
o 03 

3 0 I O 00 
1 5 I i O 00 I 
I 

4 9  0 02 1  
4 8 0 01 I 

I 

2 8 0 03 
11 5 0 03 

6 1 - ! 

- -

3 0 03 
- 1  

5 0 00 
4 0 00 

4 I O 18 
5 I o 01 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 01 
0 01 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 

0 04 

0 04 
0 03 

0 01 
0 01 

I 

0 0 
I I 

0 5 
0 7 

2 36 ; 
2 ')() i 

2 n o 
.Ji) 

2 34 

0 0 j 2 33 
0 2 ! 2 33 

0 0 ; 2 34 
o 2 I 2 31:> 

o o I 2 32 
O O I 2 32 

0 2 I 2 33 
o 1 I 2 33 

I 

0 2 i 2 28 
o 2 I 2 28 I 

0 1 2 32 
0 'i 2 33 

o o 2 32 I 

-

- I  
I 

5 i 2cl 'J O 2 
0 I " 1 1 .J I .J 

I 

I I 264 0 2 
1 ! 320 0 1 

0 I 5 0 4 
2 I 299 o 7 

2 296 0 ] 
0 294 l 7 

0 185 0 5 
2 331 0 5 

7 I 276 
1 28 

2 

() 
G 

G 

20 

--

0 
1 

0 

,j:.. 
hJ 

'< C 
N 0 

>­..., 
;i, /, :,. 
IJj tY1 
p,, ::l p_. 

'< 0 
l;:: 

::r: 
0 >­'7 0 

" -, =::;r 
� 
3� 
--1_: 



Time Position Air !Water I 
Date temp temp 

LMT I GMT Lat. I Long. oc I 

Mar. 31 0800 0100 04-49 98-27 28. 0 28. 8 
1900 1200 03-06 100-35 29 0 29 0 

Apr . 1 0800 0100 01-30 103-04 27 9 28 6 
1900 1200 02-07 104-53 28. 4 28 4 

2 0800 0100 04-31 106-25 28. 0 27. 8 
1900 1200 06-23 107-54 27. 8 28. 2 

3 0800 0100 08-31 109-34 27. 7 27. 5 
1900 1200 10-21 111-11 27 1 27. 7 

4 0800 0000 12-12 113-02 26 8 27 . 2 
1900 1100 13-46 114-43 26 2 27 . 0 

5 0800 0000 15-33 116-49 26. 8 26. 5 
1900 1100 17-08 118-36 27 5 26 1 

6 0800 2300* 18-57 120-35 25 2 26 9 
1800 0900 20-25 122-16 25. 8 26. 0 

7 0800 2300* 22-29 124-20 22 6 24. 1 
1900 1000 24-08 126-05 21. 9 21 9 

8 0800 2300* 26-08 128-08 20 4 20. 3 
1900 1000 27-451 1 29-50

1 

20. 0 21 . 8 

9 0800 2300* 29-39 1 131-54 20. 0 21. 4 
1900 1000 31-28 133-261 18 4 18. 8 

10 0800 2300* 33-08 135-501 19. 1 17. 8 
1900 1000 33-591 137-54

1 
17. 1 15 0 

* The time of the date of the preceding day 

%a 

32 55 
32 02 

pH 

8. 21 
8 15 

32. 28 
33. 34 

sl s 19 
8 .  17 

33. 57 8. 18 
8 21 33 65 

33. 
33 

33. 
33. 

33. 
34 

33 
34. 

8. 21 
8 23 

2 8 21 
7 8. 22 

8 8 20 
4 8 28 

34 711 8. 25 
Ji 8. 27 34 8 5

1 

34. 91 
=! 

02 
I Phos-

I
Sihcate INitntelNitrate /Am - Man- I Current phate-P -S, -N -N moma-N Alka- ganesel 

/ / / hmty mµg- / kt cc L µg-at L at/L Dir .  Speed 

4 47 o. 06 I 2. 0. 00 0. 00 I - '-- -

=
1 

-
4. 41 0 23 10. 0 08 0 01 - - - -

4. 54 0 10 6. 0 00 0. 03 0 0 - 1 - I -
4. 44 0. 06 6 0 03 0. 01 0. 1 - 10 - 1 � 

4. 37 0 04 8 0. 04 0 00 0 1 - 0 - -
4. 51 0. 04 4 0. 01 0 01 0 1 - 5 - -
4. 50 0 02 6 0. 04 0. 00 0. 0 - 1 - -
4 55 0. 04 6. 0 . 00 0. 01 0. 0 1 1  - -
4. 49 0 04 3. 0 01 0 01 0. 0 2. 28 0 - -
4 52 0. 04 5. 0. 03 0 00 0 3 2 28 1 0  - -
4. 54 0 06 4. 0 00 0. 00 0.0 2 30 - - -
4 66 0. 06 9 0. 00 0 00 0. 5 2 31 - - -
4. 73 0 04 4 0. 00 0. 01 0. 0 2. 33 1 - -
4 67 0 04 7 .  0 05 0 00 0. 9 2 28 0 - -
4 75 0. 02 n 0 04 0.00 0 0 2. 39 1 135 0. 1 .J .  
4 44 0. 04 3 0. 02 0.02 0. 0 2 40 16 301 1 1 

- - - - - - - - 150 0. 7 - - - - - - - - 150 0. 4 

- - - - - - - 129 1 0 - - - - - - - - 46 0. 5 

- - - - - - - - 105 2 3 - - - - - - - - - -
----- ---- - --- - ---- -- ------- ----- ------- -----�- ----- _____ L_� 

0 

� ..... 
,__ 
c.o 
0) c.o 

L..-1 

(') � .,, 
:::s 
0 

(fq '"' .,, 
'O 
;:l"' 

0 
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c.o 
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c.o 
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Tahle 2 Bathythermog1aj1h obseruatzon data 

' I I 

-

I ' 
--- - - --- ----- --- -- ---

Date ! rr 1

1 
T '

I

' I I Tcmperatu1 e ( ° C) at mdrcatcd depth (m) 
. , 1me 1me 

I 

, St No 
I Day \ Mo j Yr I G M T 

1Me
1
n- Latitude 

I
Longrtude 

:--0-
-
1-1

-
0�!1 20-130-i-50_ ! _ 75 ; 1 00 ! 125 

1

1

1 50 -:
1

-2-00-
1

250 
1 , , 

1 I c ran 1 , I , I I ' r I 

26 Nov 1967 1 2300-1' I
-

0800 132 °-241 N 1 137 °-571 E I
I 

21 61 21 61 21 61 2 1  61 21 .  d 20 {�;�: 18  31 1 8  r� �7. 7
-
�- -

2 26 i 1 000 1 1 900 1 30°- 131 1 136 °-571 22 81 22 8! 22 31

I 

22 8
I 

22 8! 20 1 1 1 9  o 1 8  41 1 8  21 1 7  5: 
3 27 

, 
2300* ! 0800 

1
27°-531 [ 135° -431 I 23 8I 23 71 23 7 23 7, 22 51 20 7 1 1 9  2

1 

18  71 18  2: 1 7  s 
I 

I I I I I I I I ' I 

4 27 1 1 000 1 1900 25° -501 
1

134 °-351 I 25 1 1 25. o; 25 0
1 

25 o: 25 o
1 

21 3 1 1 9. 3' 1 8  8! 18 21 1 7  6: 
5 28 2300* I 0800 I 23° -231 '

1

1 133°- 1 41 ' 24 8
1
' 24 8

1 
24 8

1

1 24 81 24 8
1
' 1 9  61 1 8  9

! 
1 8  31 1 7  Si 1 6  8 1 

I I I I 
I 

I I I I 

6 2s 1 000 I 1 900 '

I 

21 °-19 1 132 °-151 
, 26 sl 26 81 26 s, 26 s: 26 8! 26 1 23 5' 22 1

1 
20 71 -1 

I 

I 

I I 
I I I I I ' ' 

7 29 2300* 1 osoo 
I 

19 °-001 131 ° -131 
1 26 81 26 s, 26 s: 26 s: 26 s: 26 7, 25 3 22 6' 20 2! r n  3: 

I 
I I I 

I I I ' I I I : 
8 29 1 000 

I 
1 900 

1
1 6 °-471 1 130°-081 I 27 4] 27 4

1 

27. 4j 27 4
1 

27 3j 27 3j 26 1 :  24 31 21  5i 20 o: 
9 30 2300* I osoo 1 4 °-051 

1
129 °-191 

• 27 3
j 

27 2 27. 21 27. 21 27. 3
. 

25 6: 23 5, 20 si 1 s  3: 1 5  6, 
1 0  30 1 000 I 1 900 1 1  °-59 1 

1
1 28°-281 27 5 27 4

1 
27 4, 27 4

1
! 26 3 24 1 1  20 71 1 7  4 1 15  01 -: 

I 

I I I I I I 

1 1  1 Dec 1967 2300* I 0300 09 °- 161 : 1 27°-171 
I 

27 1
1 

27 1
1

1

1 27 1 1  27 ol 26 51 24 4: 18  s, 1 6  7] 1 5  61 13 4 1 

1 2  1 1 000 1 900 06 °-301 j l26 ° -331 
I 27 2 1 27 1 27 1 1 26 8 1 26 1 1 21 6: 1 8  8' 1 7  71 1 7  1 i  

I 
' 

I 

I I I I I 
I 

13 2 0000 0800 04 °-031 1 1 24 °-071 
! 27 9 27 i 27. 81 27 1 1 25 0 24 . 0, 22 8 1 1 9. 0, 1 7  71 16  1 , 

1 4  2 1 1 00 1 900 02 °-381 ! 1 22° -071 j 27 s1 27 51 27 5j 27 51 27 4 1 26 41 22 6; 20 51 18  51 -: 
15 3 0000 0800 00 °-571 1 1 1 9 ° -471 

I 28 8'
1

1 28 81

1 

28 Si 28 6[ 26 01 24 4: 21 9 1 20 4
1

: 18  l i 14  9: 

16 
17 
18 
19  
20 

21 
22 
23 

24 
25 

3 
4 
4 
s 
6 

G 
1 
7 
8 
8 

I i I I 
I 

I I ' 

1 1 00 1 900 01 °-401 Si l  1 8°-431 '
I 

29 2 29 01 28. ol 27 G! 25 3 24 2! 21 7: 1 9  9 1 19  1! 1 5  4 1

1 I 
I I 

I 
I I ' 

I ' 

1 0000 0800 04° -351 : 1 1 s0-421 
1 

2s 6 2s 1 2s 1 , 2s 1
1
1 27 1 21 8: 21 o' 1 7  8, 1 6  71 13 1 1  

I I I I ' I '

I 

' 

1 1 00 1 900 06 °-371 1 1 1 7° -541 
I 29 1 29 1 29 1 1 28 9 1

1 

27 3 24 1 1 20 7: 1 7  5i 1 6  1 12  4: 
1 1 00 1 900 1 1 °-2 1 1 ! 1 1 5°-021 

I 
28 61 26 91 26 21 26 1 1 24. 6'

1 
22 8! 21 2 1 9. 4 1 1 7  31 1 4  2

1

1 

I I ' I I I 
I I I 

0000 0800 I 14 ° - 1 51 i l l4°-241 
I 28 1 1 27 4 1 26 5!

1 
26 41 24 41 24 21 23 0 22 6j 20 41 1 5  5: 

I I I : I 
I 

' 
: 1 1 00 1 900 1 6°-26 1 ' 1 13 °-571 

I 26 81 26 7 1  26 71 26 31 24 4: 23 7'
I 

22 2 20 51 19 3j 1 6  71 
I I I ' I I I I ' 

0000 0800 19°-071 
1 1 13 °-241 2:i 11 2 ''>. 0

1
' 24 81 24 5, 23 8 1 22 GI 21 5 21 o! 20 5 1 18  7: 

I 
: ' I I I I : 

1 100 1900 21 °-16 1 
1 1 1 2°-571 211 91 24 9

1 
2 1  '.{ I 23 9J 22 8' 22 2, 21 2 20 9, 20 G ' 18 71 

0000 0800 23 °- S81 : 1 12 �-31 1 23 9] 23 11 22 G: 22 5 !  2 1  9 1 21 ol 20 2 19 7: 19 ·:; ! 18  4 1 
I I : 

I 
) : 

i I 

1 1 00 1900 26 ° -171 112 c -l 't' 2'1 21 23 o: 22 8' 22 Si 2 1  7 1 21 '.1 1 20 8 20 21 20 o: 1B 9: 1 7  2 
I 

! 
I I ' 

� The tune uf t he date of the pt eccchng day 

..;::. ..;::. 

:;o 
'< i:: 

N 
0 

...,... < ;,;, ..., > ...,: > 
o:l 
t"1 

$:.) 
::l � 

:r: 
5 > � 0 

1---_ 
- 1  2:r 
� 
�=} 7'" 



Date I Time Time Temperature (°C) at mdicated depth (m) 
St No. 1-��� Latitude Longitude � ,-- --,-----c---

, Day J Mo Yr I 
G M.T M

�:�� 
0 I 1 0  J 20 J 30 I 50 J 75 I 100 J 1 25 J 150 I 200 J 250 

26 
27 
28 
29 
30 

3 1  
32 
33 
34 
35 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

9 
9 

15  
16  
16  

16  
1 7  
1 7  
1 7  
1 8  

18  
18  
1 9  
1 9  
1 9  

20 
20 
20 
2 1  
2 1  

2 1  
22 
22 
22 
23 

Dec. 
1

1 967 I

I 

0000 0800 28 °-57 1 S 

l

l l l 2 °-57 1 E 20 21 20. 2! 1 9. 71 1 9. 41 1 8. 6 1 7 . 41 1 6. 31 1 5. 6 1 5. 1 1 1 3. 9
1 

1 I 
1 1 00 1900 30 °-531 1 1 3 °-161 20 81 20. 8\ 20. 3 1

1 
1 9  91 1 8 . 0 16 .  5 15 . 9 1 5 . 2 1 4  4

I 
1 3. 2

1 1200 2000 32 °-491 1 1 1 3 °-45 1 1 9. 8'
1

19 7i 19 61 1 9  4] 1 8  2 1 7 . 6 16 .  4 1 5  6 1 5. 01 1 3. 9 
0000 0800 34°-1 1 1 / 1 1 1 °-17 1 1 9. 1 1 8. 91 1 8  9i 1 8. 4i 1 7  1

1
1 5 . 6 15 . 3 1 4. 8 1 4  41 1 3. 2 

0600 1400 34 °-5 1 '  1 1 1 0°-0! '  1 9. 1 1 8. 91 18 . Bi 1 8. 8
1

1 8. 8 1 7 . 8 1 7 . 2 16 . 1 1 5 . 41 1 4. 5 1  1 3. 0  

1200 2000 35 °-3 1 1 108°-461 1 7 . 6 1 7 . 3 1 7 . 1 1

1
1 7 . 0'

1

16 2 15 . 2 1 4 0 1 3. 9 1 3. 0 1 2 . 5 1

1

1 1 . 8 
0100 0800 37 °-57 1 107 °-471 1 4. 8 14. 3 1 3 . 7 1 3 . 4 1 2  8 12 .  4 1 1 . 9 1 1 .  6 1 1 .  2 1 0. 8 
0700 1400 39 °-1 2 1 107 °-301 1 4. 8 1 4. 6 1 4. 3 1  1 3 . 4 1 1 3  0 12 . 2 12 . 1 1 1 . 8 1 1 . 8 1 1 . 7 

I I 

1 300 2000 40 °-2 1 1 107 °-161 1 3 . 0 12 . 5 12 . 5 1 2 . 21 1 1  4 10. 9 10. 7 1 0. 6 1 0. 4 1 0  2 
0 100 0800 42 °-491 1 1 06 °-481 1 1 . 4 1 1  3 1 1  3 1 1 . 2 1 9. 8 9. 6 9. 5

1 
9. 5 9. 4 9. 4 

0700 1400 44°-04 1 106°-541 1 1 . 4 1 1 . 4 1 1 . 3 1 0  91 9. 8 9. 6 9. 4 1 9. 0 9. 0 8. 91 
1 300 2000 45 °-161 107 °-021 1 0. 5 10 5 10. 5 1 10. 5 
01 00 0800 47 °-451 107 °-17 1 6 9 6. 8 6. 8 6 .  7 
0700 1400 

1
48 °-57 1 107 °-401 5 6 5. 5 5. 3 5. 2

1 1 300 2000 50°-081 108°-081 4. 7 4. 7 4. 5 4. 4 

0100 OBOO I 52 °-34' 1 1 00°-55' ' 2. 7 2 s 2. 1 1  2 o' 
0700 1 400 53 °-441 108°-501 1 .  6 1 .  3

1 

1 .  21 1 .  2

1 1 300 2000 54 °-27 1 108°-12 1 1 .  8 1 .  8 1 .  7
1 

1 .  7 
0100 0800 56 °-391 106°-501 0 7 0 3 0. 3 0. 2

1 

10. 4 
6. 3 
5 . 0 
4. 2 

1 .  9 

9. 5 
6. 3 
4. 2 
4. 2 

1 .  9 

9. 5 
6. 1 
4. 0 
3. 4 1 

I 

1 .  9 

9. 5 
6. 1 
3. 8 
2. 5 

1 .  3 

9. 5 
6. 2 
3 . 5 
2. 9 

0. 7 
1 .  1 1 .  1 o. 8

1 
-0. 1 0. 6 

1 .  7 1 .  5 1 .  0
1 

0. 0 0. 4 
0 0 -0. 7 - 1 . 3

1 

-1 . 2 -0. 3 
0. 4 -0. 6 -0. 7 -0 5 1 -0. 1 

9. 5 
6. 2 
3 . 3 
3. 0

1 
1 6

1 1 .  0 
I 

1 . 8 
1 . 0 
1 .  5 0700 1400 57 °-57 1 106°-01 1 1 .  1 0. 9 0. 8 0. 7

1 
1 300 2000 59 °-191 105 °-1 1 1 0 6

1
-0. 1

1 

-0 1 -0. 1 -0. 61

1

-1 . 2 -0 7 1

1 

0. 1 1 . 0 1 . 4 
0 100 0800 61 °-401 103 °-401 0. 4 -0 1 1  -0. 6 -1 . 0 -1 . 2 -1 . 0 0 9 1 .  2 1 6 1 .  6

1 
0700 1400 62 °-021 

1

101 °-33 1 0. 4 -0 1
1 

-0. 8
1

1 -0. 9 - 1 . 3  -1 . 1 -0. 8 0 2 0. 4 0. 9 1

1 1 300 2000 621 -131 98 °-561 0 5 -0 8 -1 6 -1 7
1 

-1 4
1 

- 1 .  2 -0. 7 -0. 7 0. 3 0. 7 
0200 0800 

1
62 °-281 

I 93 °-32 1 o 2 -o. 8 1

I 

-1 . 3f -1 . 3 -1 . 3
J 

-1 o -o 6 -o. 1 o 4 o. 9
1 �- I I __ I I I 

1 . 6 

1 .  3 

0 

u;;, 
O') 
u;;, I__) 

("') 
('1) 
Ill 
t::l 
0 

c,q 
"'! 
Ill 

"O 
::i-

0 ....., 
::r­
('1) 

u;;, 

c........ > 
::,0 

u;;, 
O') 
'-l 

u;;, 
O') 
co 

...i:,. 
Vl 



::it Nu 
I Day 

Date Tune I Tune 
G M T  IMc1 1-l'vlo ! Yr \ chan 

5 1  
12 
53 
54 

23 
23 
24 

I 24 
55 24 

56 25 
57 25 
58 25 
59 26 
60 I 26 

61 26 

Dec 1 967 0800 
1 400 
0200 
0800 
1 400 

0300 
0900 
1500 
0300 
0900 

1 500 
62 
G3 
64 
65 

I 27 0400 
27 1 000 

7 hb 1968 1200 
14  0700 

66 1 4  
67 15  
68 15  
69 1 6  
70 

1 
1 6  

7 1  1 7  
72 1 7  
73 18  
74 1 8  
75 1 9  

1 800 
0320 
1 620 
0500 
1 800 

0600 
1 800 
0400 
1800 
05 1 5  

1 400 
2000 
0800 
1 400 
2000 

0800 
1 400 
2000 
0800 
1 400 

2000 
0800 
1 400 
1 500 
0900 

2000 
0520 
1 820 
0700 
2000 

0800 
2000 
0600 
2000 
07 1 5  

Latitude ILom;1tudc 
I o 1 0  
I -

I 
I I 

62 °-28 1 s I 90 °-58 1 E O 5 1 -0 31 
62 °-5 1 1 I 88 °-3 1 1 0 2: -0 4: I 

i I 

62 °-561 83 ° -08 1 o s1 o 21 
63 °- 1 31 80 °-361 0 6! -0 71 

I I 

63 °-33 1 77 °-53 1 1 1 1 -0 1 : 
I 

I 

61 °- 141 72 °-021 0 6i -0 2: 
64 °-221 69 °-- 121 0 2 1 0 2, I I 
64 ° -28 1 66 °-201 0 1 ! 0 01 

I , 

64 °-401 60 °-53 1 0 2; 0 1 1  
64 ° -5 1 1 58 °- 1 3 1 -0 3: -0 3 :  

65 °- 171 55 °-301 -o. 51 - 1  oi 
I I 

65 °-29 1 49 °-111 -o 6: -1 o! 
66 °-09 1 

66 °-471 

68 °-071 

68 °-271 

68 °-33 1 

68 °-38 1 

68 °-23 1 

67 °-58 1 

68 °-05 1 

69 °-261 

69 °-29 1 

67 °-341 

66 °- 07 1 

: I 

46 °-381 0 2 1 - 1  o, 

43 °-5 1 1 

33 °-301 

30 °-221 

24 °-541 

20 °-371 

1 5 °-001 

08 °-43 1 

01 °-58' 
02 °-43' wl 
02 °-35' 

I 

02 °-42' 
02 ° -46 1 

I ' I I 

0 21 0 1 1  
I I 

-0 9 1 - 1  o: 
I I - 1 .  01 - 1  l 1 

I : 

-0 21 -0 3 1  
I I 

-0 Si -0 9 :  
I I -0 8
1 

-0 9 1 

I I -0. 5 1 -0 5
i 

I I 
-0 5

1
' -0 5 1  

- 1  1 - 1  3 1 
I i 

- 1  01 - 1  4i 
0 01 -0 4 1 

I I 

0 7: 0 6 ' 

Tempel aturc ( °C) at mchcatccl depth (m) 

20 I 30 ! 50 : 7 5 I 1 00 ] 1 25 I 1 50 I 200 I 250 
I I I I I 

i- I I ! T 
-
I -T I -1 4

1 
- 1  sf -1 71 - 1  5J - I  21 -o 7 1 -o 11 o. 3

1 
- 1  6

I 

- 1  6; -1 7
\
1 

- 1  31 -o s 1 -o 51 -o 1 1  o 4
1 -o 1 1 -o 5 !

I 
- I  6

1 
-o sl o 1 ]  1 2j 1 1! 1 sl 

8 1 
' I I 

I ' -0 
I 

- 1  0
1 

- 1  6
i 

-1 5
1 

0 I , 0. 81 1 .  2: 1 7: I 8 
- 1  0 1 - 1  2' - 1  5 1 -o 5

1 
o. s! 1 41 1 7 1 1 .  si 

I I I i ! I I I -0 7 - 1  1 1  -1 71 -1 3: -1 81 - 1  8
1

' - 1  71 - 1 .  1 ,  
I I 

I 

I I I I 

- 1  0 1 - 1  3' -I 3 1 -0 9: -0 41 0 4 0 71 I 4 1 
I 

I I I I I I 
- I  4' -1 6! -I s 1 -I 8 1 -I s! - 1  7 1 - I  1 1 o o! 

I 

I I I i 
' 

0 0 - 1  1 ! - 1  2! -1 6' I OI 1 3! 1 5'1
1 

1 6 1

1 
' I I I 

I -0 81 -0 9! - 1  31 - 1  4] - 1  41 - 1  4 - 1 .  2j -1 I I I 

I 

! I I - 1  21 - 1  21 -1 9
1 

- 1  9 - 1 .  9 ! - 1 .  9
1 

- 1 .  9
1 

- 1  SI - 1  4 
- 1  1 -1 21 -1 7: -1 8, -1 8 1 - 1  81 - 1  81 - 1 .  81 - 1 .  6 

1 r: 1  i i I I I -1 - 1  3 1 -1 J, - 1  6
1 

-1 6: -1 7
1 

- 1  71 - 1  6
1
' 

I I 
' 

I I 

-0 1 -0 1 , -0. 21 -1 8 1 -1 91 - 1  9, - 1  9 1 - 1  9 1 - 1  4 
, 1 I I I i I I

I 

-o s, -o 9, -1 6 1 -1 s1 -1 s·1 - 1  9 1 - 1 .  91 - 1  8 -o 7 
I I I I 

I 

I i I 
I I I I -0 9 - 1 .  o: - 1  4

1 
- 1  9 - 1  9 - 1  9 : - 1 .  9

1 

- 1  9 1  
-0 3

1 
- 1 .  1 - 1  81 - 1  8j - 1  71 -0 91 0 I O 9 1 I 1 

- 1  5 : -1 5 -- 1 6! - 1  6[ - 1  71 - 1  7, - 1 .  71 - 1 .  5 i  
I I I I

I 
I I -0 91 - 1  01 - 1  81 - 1  8

1 
- 1  9 - 1  9 1 - 1  9 - 1  71 

I 
I 

I 
I 

-o. sj - 1 .  61 - 1  6: - 1  7, -I 6] - 1  01 o. o o 7
l

1 

I ' I I 
I 

I 

-0.9i -] 5 1 -1 61 -0 61 0 61 0 6
1 

0.61

1 

0.9
1 

0 9 
- 1  sl - 1  9 1 

- 1  9
I 

- I  9
1 

- I  9
I 

- 1  9, - I  9 - 1 .  6] 
- 1  51 - 1 5 1 - I  5 1 - I  5[ - 1  s - 1  4 1 - 1  21 - 1  d -o 7 
- 1  5! - 1  61 -1 71 -1 6: - 1  6j

1 
- 1 .  1 -0 21 0 5 1 

I I I I I I o o:
1 

-1 6: - 1 6'. -o + o 7
1 

1 o 1 1 1  1 L 1 1 
I 

I 
' I 

-- : , - - -- - - --' -- __ ______ I --�-

>+'-
0-, 

?J 
'< 

C 
N 
0 

> ..., > 
'/ >-
1:):1 

� � 
0.. 

?J '< 

� 
0 > 
.,: 

�t 



Date 
St No 

Day [ Mo [ Yr 

76 19 
77 19 
78 20 
79 20 
80 20 

81 21 
82 21 
83 22 
84 22 
85 26 

86 26 
87 27 
88 27 
89 27 
90 27 

91 28 
92 28 
93 28 
94 9 
95 I O 

96 10 
97 1 1 
·· -

99 I 12 
100 I 12 

I Feb. 1 1968 

I I 
I 
I 

I 

I 
I 

Mar 1968 1 

I 

Time 
G M T  

1230 
1930 
0300 
1100 
2100 

0600 
1800 
1100 
2130 
1200 

1745 
0600 
1200 
1800 
2100 

0600 
1200 
1800 
1700 
0600 

1700 
0500 
l fiOO 
0500 
1600 

I 

Time 
Men-

dian 

1430 
2130 
0500 
1300 
2300 

0800 
2000 
1300 
2330 
1400 

1945 
0800 
1400 
2000 
2300 

0800 
1400 
2000 
1900 
0800 

1900 
0800 
1 qoo 

0800 
1900 

Temperature (°C) at indicated depth (m) 
Latitude Longitude __ 

o_[
_ I O 

I 
20 I 30 

I 
50 I 75 I 100 1 125 1 150 1 200 1 250 

0. 5
1 

I 
64 °-39 1 S 02 °-291W 0 6 0.5 1 

63°-201 02 °-201 0.8 o. 7
1 

0. 7 
61 °-551 02 °-101 0. 5 0. 4

1 

0. 4 
61 °-221 02°-061 0. 9 0 . 8 0.8 
59°-381 01 °-541 0. 9 0. 9 0. 9 

58 °-081 01 °-201 O 7 0 7 0.6 
56 °-181 00°-451 E 1. 4 1 4 1 2

1 54 °-001 02 °-291 I .  8 1 3 I .  3 
52 °-331 02 °-451 1. 8 1 8 1.8 
38 °-361 14 °-081 17. 5 17. 4 17. 4 

37 °-501 14 °-421 17.5 17.5 17 3 
36 °-561 15 °-191 17.8 17. 2 16 9 
36 °-051 15°-541 18. 1 18 1 18 1 
35 °-181 16 °-231 19 2 19 2 19. 1 
35 °-001 16 °-331 19 6 19 5 19.5 

34 °-201 16 °-571 20. 7 20. 7 20. 7 
33 °-371 17 °-411 15. 5 15. 2 13. 8 

I 
32°-411 17 °-201 16.5 15. 2 13. 1 
32°-591 29 °-321 25 0 25 0 25 01 
31 °-401 32 °-131 22.9 22. 9  22.8 

30°-311 34°-371 25. 6 25. 6 25. 6 
39°-371 37 °-091 24.6

1 

24 6 24. 6 

I 28 °-321 1 39 °-421 25 8
1 

25 7 25.2 
I r> � n  " " '  I , " n  " " '  " �  " I  " �  "I  ...... ... ...... 

I 0 5 
-I .

B
l 

0 7 -1 6 
0. 4 -1 9 
0. 7/ -1. 7 
0. 7 -1.3 

0. 2 
1. 0 
I .  1 
1. 7 

17. 4 

17. 2 
16.8 
18. 1 
19. 1 
19.4 

20. 7 
13. 3 
12. 5 
25 0 
22. 81 

25.6 
24.6 
25.0 
" ' " 

-0 6 
-0. 2 
0. 8 
I .  2 

17. 3 

17.0 
16. 7 
18. 1 
18. 8  
19. 3 

20. 1 
12 4 
11 3 
23 3 
22.2 

25.5 
23.3 
23.3 
" "  � 

I -0.81 0. 7 
-1. 31 0.4 
-1. 9 -1. 3 
-1 7 -1. 7 
-1. 6 -1. 1 

-1. 3 -1 2 
-1. 1 -1. 4 
0.5 -0. 6 
0 8 0.5 

17.3 17. 3 

14 8 13. 7 
16. 6 15. 1 
17. 7 14. 7 
16. 4 15 . 3 
16 2 15.5 

17.9 14. 6 
10. 4 9 8 
10. 2 9 8 
21. 5 19 5 
19. 4 17. 7 

23.4 21. 7 
19. 9 18. 5 
?O q HU� 

� 

1 ol 1. 0 1. 1 
0 8 I .  0

1 
I .  2 

0.0 0 3 -
-0. 7 0. 1J 0.6 
-0.5 0. 1 0.5 

- I .  1 -1. 0 0.0 
- I. 3 -1. 0 -0.2 
-0. 9 -0. 7 0 . 6 
-0.2 -0. 3 0. 5 
17. 3 16 9 15. 9 

12. 2 11. 6 11. 0 
13.8 13. 5 12.2 
13.8 13. 5 12. 7 
14.7 14. 1 12. 7 
14. 7 14. 3 13. 3 

12.8 11. 2 9.6 
9.4 - -
9.3 8.8 -

17. 6 17. 2 16 8
1 17 01 16 9 16. 5 

19.3 17. 8 16. 2  
18. 5 17. 0 16. 3 
17. 5 16 1 16 9

1 18 . 1 17. 3 15 8 I :L. / --:L.:L.' I 4:L. --jU' / ;L,.) tll :L..). tll ;L..). ti/ Z4. tll :L.:L. • .)[ :L.U .)I 
26 °-211 

, 44 °-481 i 27 5/
1

. 27 4 1 27 41 27 31 24. 9
[ 

22 5 20 2\ 18 l ! 17 4! 15 9, 
1 _ _ ___ ____ _ ____ 1 __ _ _ _ __ _ _ I __ ___ I _ __ I _ ________ ___ / ____ i --�- ! __ ___ ! __ __ I __ _ 

1. 0 
I .  2 -
-
-

0. 6 -
1 3 

'--

-
-
-
-
-
-
--
-
-
-
-
-

15. 2 
-

z 
:' 
c..,:) ..... 
<.O 

<.O 
'--1 

n 
(b 
p.i 
t:l 
0 

(fq 
'"! 
p.i 

'O 
::i-

p.i 

0 ....., 

<.O 

c­> 
� 
trj 

<.O 
0) 
'-I 
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<.O 
0) 
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St No 
Day 

101 1 3  
102 13 
103 14 
101 14 
105 1 5  

1 06 15 
107 16 
108 16 
109 17 
110 17 

111 18 
1 1 2  18 
11 '3 19 
114 1 9  
1 15 20 

1 1 6  20 
1 1 7  21 
1 1 8  21 
119 22 
120 27 

121 28 
1 22 28 
123 29 
124 29 
125 30 

Uatc 

Mo Y1 

:tvb r I %8 : 0500 
I 

1 600 
0500 
1600 
0500 

1 600 
0400 
1 500 
0400 
1500 

0300 
1400 
0'300 
1400 
0300 

1 400 
0230 
1'330 
0230 
1330 

0230 
1 330 
0200 
1300 
0200 

l'irne Latitude 1

1

Long1tude i ---
1 1 1 , 

1 
I ' / 

0 ! 1 0  j 20 I 30 : 50 I 75 1 1 00 
I 125 150 I 200 I 250 

1 un1x1 cl lUt L CC) d t  mdKatcd depth (m) 

0800 / 25 ° -081 S 4 7 °-35 ' E 
I 

1900 I 24 °-1 1 1 49 °--;1 1 

0800 i 22°-591 )2°-'l ] 1 

1 900 22°-031 54 ° --1'.:; 1 

0800 2 1  ° - 001 5 7 ° -101 

1 900 19 °-421 59 °-031 

0800 18° -0l 1 60 °--591 

1 900 16 °-321 62 °-421 

0800 15 °-091 62°-591 

1900 13 °-341 66 °-41 1 

0800 I 1 1  ° -451 68 ° -321 

1900 I 1 0° -051 10 °- 1 31 

I 

0800 I 08°-05' 72 °-17 1 
I -

1900 ! 06 °-081 73 °-401 

0800 03°-27 1 74 °-531 

1900 0 1  °- 1 01 7 5 °-S5' 
0800 01 °-00 1 N 77 °-4 1 I 

1 900 02 °-131 78°-311 

0800 OS 0-111 79 ° -331 

1900 : 05 °-431 80 °-321 
I 

0800 : 05 °-541 83°-13' 
I 

1900 I 06 ° -001 85 ° -341 
I 

0800 i 06 °-05 1 88 °-14 1 

1900 : 06 °-081 90 °-39 1 

0800 I 06 °-121 93 °-321 

?6 3! - i 
26 7 ] 
26 61 

I 

26 s! 26 
26 7 1 26 
26 G: 26 'J! 

' I 

-

I I I I I 

24 51 23 2
1 

22 6
i 

21 91 20. 91 1 9  2/ 17 3: 
26 )

1 

25 zi
1 

23 4: 21 8! 20 5' 19 5'
I 

11.  8, I I ' I 

26 4 1 23 1 1 22. 71 21 81 20 7 [ 19 9; 1 8  1 1  1 6  4 
' I I I I I I I 26 7 1 26 6, 26 2 24 21 22 2 21 l ' 20 2

1
' 19 51 18 51 1 7  O, 15 5 I 

I 
I I I I 

26 91 26 9 1 26 9 25 3 1 22 7i 21 01 19. 8; 19 4: 19 oi 11 d 
I I : I I i i I i 

27 41 '37 31 27 3 27 3! 24 7 1 23 7 1 22 9, 21 8 20 7 18 4! 16 4 I I I i I 

27 4j 21 4! 21 . 11 27 . 41 25 61 21 21 23 ol 22 oj 21 1
1 

19 21 17 . 5  
27. 8! 27 81 27 6

i 
27 6 ! 25 31 23 0 1 2 1 . 91 21 3

1

1 20 GI 18 71 16 9 
21 41

[ 

21 4[ 26. 9\ 26 3[ 25. 31
1 

23. oi

l 
21 4\ 20 2 18 91 16 9f 15 1 

28 8 28 s; 28 3[ 27 9, 22 5 1 19. 9
1 

18 61 17 . 9
1

16 91 14 6/ 1 3  3 
I I I I I I I I i 

27 61
1 

27 3 1 26 31 23 9
1 

20. 71 18 5
1 

16 3
1
1 14 9 13 5j 12. 4/ 

I I ' ' I I I 28 6 1 28 4
1 

28 4! 28 3\ 25. 7 1  22 81 19 2
1

17. 81 16 8 1 14 81 
27 sf 27 81 27 1/ 26 31 23 4[ 20 11 16 91 15. 41 14. o[ 13 o

1 28. 41 28 4! 28 4 1

1 

28 4
1 

26 21 20 1! 16 3, 14. 41 12 9 1 1 1  8 1 

28 &i 28 5j 2a 3
, 

27 1
, 

21. s[ 21 51 19 61 16. 7, 11 o! 12 11 

28 81 28 8! 28 8 27 91 24 31 21 21 20 1 1  18 5\ 16 1 1  1'3. 4, 12 9 
28 6/ 28 6] 28 6 28 3! 26 7 1 21. 81 20 I i  1 9. 21 17 ol 1 4  21 
28 1 \ 28 GI 28 5 28 51 28 5

1 
26 s: 23 1

1 

11 51 15. 6f 12 8[ 
28 5 ! 2s 41 28 4\ 28 ol 27 61 26 s\ 23 2! 18 21 15 9 -! 
28. 11 28 4 1 28 41 28 4: 27 3j 27 9i 21 7 ! 19 91 16 8 14 0 

28 o! 28 o: 28 Oi 28 2) 28 31 24 41 19 2/ 16 2/ 15 6 13 7 1 
28 ol 21 8! 27 81 21 8! 21 51 25 9 1 1 9  2 1 15 9[ 14 2 1 2  8i 

I I I I I I I ' 
28 1 1 28 0 1

1 

28 01 28 0 1 25 21 22 4'
1 

19 7 1  16 6' 14. 5 12 9! I I I I I I I 
29 6i 28 1: 26 41 25 8; 23 0/ 1 9  1: 16 4i 1 5 . 7 , 14 1 13 o: 
28 41 21 1 j  37 3

1
1 

21 . 2! 23 71 22 61 19 o[ 1 5  8! 13 9
[ 

12 7
1

1 

1 1  4 
I : -- - -- -- ----- - ------_I__ I __ -_I __ -- I __ - - -- -------- --

-
-

.L.. 
:0 

� '< C 
N 0 

>­..., >­� >­td "'1 
� ::l 0.. 
� '< 0 

::r: 
0 
,!> 
y 

=-t 



St. No 

126 
1 27 
1 28 
129 
1 30 

1 31 
1 32 
1 33 
1 34 
1 35 

1 36 
1 37 
1 38 
1 39 
140 

141  

Date 

Day I Mo I Yr 

30 
I 

Mar.
1

1 968 
3 Apr. 1 968 
3 
4 
4 

5 
5 
6 
6 
7 

8 
8 
9 
9 

I O  

I O  

Time 
I 

Time 
G M.T Meri­

dian 

1 300 
0 100 
1200 
0000 

1900 
0800 
1900 
0800 

1 1 00 1900 

0000 0800 
1 1 00 1 900 
2300* 0800 
0900 1 800 
2300* 0800 

2300* 
1 000 
2300* 
1 000 

0800 
1900 
0800 
1900 

Latitude Longitude I 
Temperature ( °C) at rnchcated depth (m) 

I O I 1 0  I 20 I 30 I 50 I 7 5 1 1 00 I 1 25 1 1 50 I 200 I 250 

06 °-03 1 N 95 °-561 E 29. o\ 29 2 28 5 1 28. ol 27. 0 1 26 . 9  24 4 23 4 1

l

1 

16 . 5 1 14 6 
08 °-31 1 1 09 °-341 27. 5 1 27. 3 25. 9 1

1 

25 l 2 1 .  91 20 6 19  6 1 8. 5
1 

16 .  3 1 1 4  7 
1 0°-21 1 1 1 1 °-1 1 1 27. 7

1 

27. 4

1

' 26. 4 26. 5 23. 5: 2 1 . 1 1 9. 4 1 8. 8
1

1 7 . sl 1 5  3 
1 2 °-121 1 1 3 °-021 27. 2

1 

27 1 26 71 26. 2 25 . 7
1 

23 3 1 9. 4 1 7 . 4 16 . 1 1
1 

1 4 . 3 
1 3 °-461 1 14 °-431 27. o

l 

26 6 24. 41 23 8 22. 3
I 

21 8 2 1 .  7 21 ol 1 8. 5 16.  1 

1 5 °-331 1 16 °-491 26. 5 24 6 24. 5 24. 3 22 8 21 5 20. 1 1 8  7 1 7 . 7 15 .  4 
1 7 °-081 1 1 8°-361 26. 1 25. 0 22 71 2 1 .  7 1 9. 4 1 7 . 7 16.  7 15 . 4 1 4. 3 12 . 9 
1 8°-57 1 1 20 °-351 

20°-251 122 °-161 

22 °-291 1 24°-201 

26 °-081 

27 °-451 

29°-391 

31 °-281 

128°-081 

129°-501 

1 3 1  °-541 

1 33 °-261 

26. 9 26. 7 26. 7 25. 5 23 3 21 . 1 1 9  6 18. 4 1 7 . 1 16. 1
1

14. 7 
26. 0 25. 9 25 4 25. 3 24. 7 24. 6 24. 1 22. 4 20. 9 1 8. 1 1 7 . 1 
24. 1 24. 0 23. 5 23 4 23. 0 2 1 . 6  2 1 . 1 20. 6 20. 2 1 9  0 

20. 31 20 1 1 20 0 1 9. 9 19 . 6
: 

1 9. 3 1 8  9 1 8. 9  1 8  7 1 1 7 . 8
1 

-
21 8 2 1 . 8 2 1  5 2 1 . 3  20. 7 20. 0 1 9  6 19. 4 1 9  0, 1 7 . 9 1 7 . 3 
21 . 4  21 . 4  2 1 . 4 2 1 . 4  21 . 4  21 . 2  20. 8 20. 4 20. 3 1 9. 3 

2300* I 0800 I 33°-081 1 1 35 °-501 
1 8. 8

1 

1 8. 8 1 8  8 1 8  8 1 8. 6 1 8. 4 1 8. 3 1 8. 2 1 7. 9 1 7 .  7 
1 7 . 8 1 7 . 5 1 7 . 5 1 7 . 4 16. 7 16 . 0 1 5. 4 1 5. 3 1 5 . 2 13 . 7 

1 000 1900 I 33 °-591 1 1 37 °-541 15 . 0I 1 4. 6 1 4. 3 1 4. 1 1 3 . 7 1 3 . 4 1 3  o 1 2 . 9 1 2 . 9. 12 . 9 

* The time of the date of the precedmg day. 
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S'f 1 
Date 
rl 1me (GMT) 

( LM1 ) 
Lat 
Lon" ,, 

hh 1 4, 1968 
06'1 'J-0300 
0855- 1 000 

. 68°07 ' S  
33 ° 30'E 

Table 7 V erttcal observation data. 

Ivlctco1 ohg1cal ob,c1 vat1011 
Time (GivIT) 0700 \\tmcl du  

(LMT) 0900 vel  
\ V t <1t her 
All temp . 
Atm pi e,,, 

Sno\V 
- 2 '3 °c 

· 988. 8mh 

HLLm1chty 
Sea 
Swell 

E 
1 8kt 
B'.1 ,sia' 
3 
NNE 3, E l 

-- --------- - ---- - - - ---- --- - -

Observed J ntcrpolatcd 

De th (m) ! T C C) S (?l o) i H ' U.: P0 1-P,S�� ,-�1 1__1��!.;-� I NS-) r=�� _l"i_! -�_-f'-J_ 'Alka- 1 Mn I Depth iT( ° C) I  S C�o) I a ,  LlD p p (c c/L) 11tg-ato1m/L ' lm1ty (m,ug-at/L), (m) J ' 

0 - 0  9 ' 
9 - 0  77

1 

1 8  - 0  72 
27 -0 60 
44 - 0  76 

(i6 - 1  47 
88 - 1  55 

1 32 - l 7j 
! BO - 1  84 
264 I - 0  52'. 

343 0 B2, 
424 0 52 

---- -
1 
--------------i---- --- ---- - - ---- - - - �-- ---- -- --- - -

1
- - - - -

1 ---- -- -
1

-- ___ 
I 

___ --- - - - -- -- - :- -- - - ---

33 949 8 1 3  7 69 1 83 GS O 1 6  
, 

28 , 0 9 1 2 42 i 4 0 i - 0 9 , 33 949
1 

27 32 1 0 000 
0 008 
0 0 1 5  
0 023 
0 037 

966, 8 1 3 , 7 78, 1 79 69 : 0 1 7  28 ' 0 4 2 34 : 0 1 0  1 - 0  7G 33 966 1 27  33 1 

97 1  8 1 2  7 81 1 83 ' 69 , o 1 7  , 30 1 o 2 1 2 32 , o :w 1 - o  69 33 9 77 i  27 33 
34 000, 8 1 3 ' 7 78 1 87 , 70 0 20 : 29 I O 1 

1 
2 3 1  : 0 30 , - 0  59; 34 008' 27 35 ;  

044 8 1 1 :  7 59 :  1 87  70 ; 0 13  : 29 : 0 5 : 2 33 °1 , 50 j - 0 95 34 066 1 27 42: 
i I 

I 

I I I 

1 i I 

I I , I 

1 2 ]  8 05 7 1 7  2 04 82 , 0 1 6  3 2  0 3 I 2 32 1 75 1
- l )4 

1 46 8 03 1 
.., oi 2 08 · HO · o 1 b 34 o 2 , ') 3 1  ,} · 1 oo ' - 1 Go' 

I 
' I - I 

2 1 5  8 02 , 7 1 0, 2 35 7B : 0 1 2 33 ' 0 0 : 2 3 1 '.  a :  1 25 1 - 1 72 
270: B 03 ! 7 01: 2 l b  7 9  : 0 OB , 34 : - ! 2 33 4 1 1 50 : - 1  B2 
454:1 7 36: 5 89, 2 25 ' 90 , 0 1 3  ' 34 ; 0 0 , 2 34 '

1 
4 i 200 1 G 1 I 

I I I 
I 

' 

I 

1' 

I I : I 

I I I 

I 
I 

I ' 

6 72' 7 93: 4 68 1 2 27 l 07 1 0 08 34 0 5 2 3J 8 , 250 - 0 801 
665

1 
7 94, 4 79, 2 27 1 OG : 0 OB 34 · 0 0 1 2 35 4 I 300 0 1 8' 

I 
! 

1 400 0 78 
I 

I 

34 1 34: 
34 1 64' 
34 204 1 

34 235 1 

34 306 1 

I 

34 4 1 8: 
34 564 1 

34 69 1 :  

2 7  49: 
27 52 
27 55 1 

27 58 1 

27 63 1 

I 

I 
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27 77 1 27 83 , 

0 052 
0 OG7 
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0 1 1 8 

0 1 40 
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ST. 2 Meteorological observation 
Date Feb. 15, 1968 Time ( GMT) · 0300 Wmd dir . .  SSW 
Time (G MT) 0325-0700 (LMT) . 0500 vel. : 6kt 

(LMT) · 0525-0900 Weather . Cloudy(broken) Humidity : 77 % 
Lat 
Long. 

Depth (m) I T (°C) / S(%o) f 

I 

0 0. 2 
I 

34. 078
i 10 . 101 0. 34

1 19 . 094 0. 34

1 

28 -0  33 . 100
1 47 -1. 57 .194 

70 - 1. 83 . 297 
93 -1. 77 . 328 

139 -0. 75 . 434 
183 0. 73 . 607 
275 1 15 . 6801 

366 1. 031 . 693 
457 1. 00 1 . 701 
550 0. 89 . 701 
736 0. 72 . 696 
911 0. 59 685 

1142 0 41
1 

. 6851 1373 0. 23 . 6781 1836 0. 00
1 

6681 
2302 - 0. 13

1 
. 6571 

2769 - 0  23

1 

659/ 

3240 - 0 28 I . 653

i �-� -�- �- ----�--�-- 1 

: 68°33'S Air temp. . -2. 2°c Sea . 3  
24°54'E Atm press. : 988. 4mb Swell . NE 3 

Observed I Interpolated 

pH I 02 rOcPI Si03-Si I N02-N I N03-N I NHcN rlka- 1 Mn I Depth IT( °C)
I (cc/L) µg-atoms/L hmty1(mµg-at/L) (m) 

8. 1
51 

I 
7. 37j l.62 62 0 05 25 

8 15 63 0 07 26 7. 90
1

1 .  72 
8 15

1 
7. 86 1. 72 62 0 07 28 

8. 14 7. 91 1. 70 62 0. 08 28 
8.07 7. 34 1. 98 65 o 10 I 29 

I I 

8. 05 6. 991 2. 08 70 0.23 33 
8 05 6 92 2.08 70 0 13 33 
7.99 6. 03 2. 17 79 0 08 34 
7.94 4. 70 2. 29 94 0 05 35 
7.93 4.44 2. 27 101 0. 02 34 

7. 941 4. 53 2. 25 103 0. 02 35 
7. 93 4 54 2. 27 105 0.01 34 
7.93 4. 63 2. 27 108 0. 05 35 
7.93 4. 66

1 

2. 29 114 0 03 35 
7.93 4. 64 2. 34 I 117 O 03 35 

7. 92 4 77 2 36 121 0 05 35 
7 93 4 89 2 34 124 0 03 35 
7 94 5. 06 2.34 127 0 03 35 
7 93 5. 22 2 34 127 0 03 35 
7. 931 5.37 2. 32 126 0 03 34 

7. 93 5 50 2 . 25 125 0 05 3,1 

I 

0 5 2. 34 0 
- - -

1 0 2. 35 0 

1� 1 2. 35 
-
7 

- - -
0 2 2 36 0 
- - -

0 0 2 38 0 1 - - - I 

0. 2 2. 40 I 0 
-

0 3 2. 39 3 
- - -

0. 3 2.39 3 

J 0 7 2 39 
0.2 2.38 
- -

0. 7 2.39 3 

0 6 2 40 3 

0 
10 
20 
30 
50 

75 
100 
125 
150 
200 

250 
300 
400 
500 
600 

700 
800 

1000 
1200 
1500 

2000 
2500 
3000 

- 0  2 
I - 0  34

1 
- 0. 33 
- 0  44 1 
- 1. 65[ 

I 

- 1. 84
1 - 1. 67
1 -1 15
1 

1
- 0  36

1 0.96 

1 24[ 
1 13 
1.01 
0.95 
o. 83, 

O 74[ 
0 67 
0 521 
0 36 1 

0 15 

- 0  05 
- 0 17 
- 0  26

1 
i I 

S(%o) / a t 

34. 078 27. 39 
34. 101 27 42 
34. 094 27 41 
34 107 27. 43

1 
34. 210

1 
27. 55 

34. 306 27. 64
1 34.340 27.66 

34. 395 27. 69
1 34.478 27. 72 

34. 637 27. 78 1 

34 682 27.80 
34 687 27. 81 
34. 697 27 82 
34 702 27.83 
34. 700 27 84 

34.6971 27. 84 
34. 694 27. 84 
34 689

1 
27.85 

34. 683 27. 85 
34 675, 27.86 

34 6631 27. 861 
34. 658 1 27. 86 
34. 657 1 27 86 

z 
0 

(.,0 
>fa. -
0-, 
(.!) 

LJ 

L1D 

0. 000 0 
(") 

0 007 (1) 
Ill 

0 014 � 
0.020 aq 

0. 032 Ill 
"Cl 
::r-' 
c=; 

0. 045 tj 
Ill 

0. 056 s 
0. 066 0 
0. 076 -, 
0 094 & 

(1) 

(.!) 

o. 111 & 
i:......., 0. 126 >-

0. 157 � 
0. 186 tr:1 
0.215 (.!) 

0-, 
'-I 
L 

0 243 (.!) 
0-, 

0 271 co 
0. 326 
0.380 
0 458 

0 582 
0 700 
0 811 

VI ..... 



ST 3 

0 
9 

19 
28 
47 

70 
114 
154 
195 
273 

353 
438 
'>23 
700 
864 

1085 
1308 
1758 
2212 
2673 

31'.32 

D.ttc 
rl nne (GI'v1 l J 

(Ll\f l ) 
Lat 
Lon'6 

hb 16, l �Lcl 
()200-0J'._'IJ 
(Jtl 00- U720 
68 °2'3'S 
15 ° 00'1: 

Ob,c1vcd 

l\1cteorolog1c:1.l obqervat10n 
'l 1mc (GM'l ) 0300 \Vn1ll du SSW 

(Lf\11 )  0100 \ c. l  1 6kt 
Wc.atlh 1 Clc,tr Humid i ty 5+�"iS 
1\u temp. -3 6 °C Sea 4 
Atm p1 e,s . 991 4mb Swell E 1 

I11tc1 po lated ---�---�--�--------i-- - - - -- -- - --------- ----- - ------ -------S(%v) i - 11T - o;
-
1
-
tO_,c__!ll_�l_Qd_:::-�_I_l�02-N L��E�

J
_ �Hcl'iflka- i Mn Depth !T c oc) I S(%o) i O L I 

J 1�
- --

1 
p l (cc/L) I  pg-at01m/L 

I 
hrnty:(mµg-at/L): (m) ] I 1 : 

-1 1 
- 0  81 
- 0  82 
- 0  81, 
- 1  12 

- 1  73
1 

- 1  80 
- 1  77, 
- 1  78 
- 0  94: 

I 
I 

0 58 1 

Cl 93 
1 01: 
0 88 
0 63 1 

i 

Cl 50 
0 35: 
0 12: 

-0  06 
- 0  181 

I 

- 0  2.::, I 

I '
-

�
-

,
-

' -
-

' ' : ' I 
I 

I 
i I -

I I I 
' I I I 

3'3 8501 8 10 7 91' 1 77 64 , 0 16 : 28 I O 7 I 2 27 , 0 1 0 1 - l .  1 , 3'-3 850i 27 25 : 0 000 
0 008 
0 017 
0 025 
0. 041 

Wi8' n 10 7 59 1 81 63 I o 19 ' 29 : - , - I - 1 10 : _ o 80' 33 8 '>8 1 27 24: 
857 s 11 8 31 1 81 1 62 1 o 19 , 29 1 1 '-3 1 2 28 : o :  20 i - o B l i  J:1 8551 27 24: 
844: 8 11 1 7 99 1.81

, 
64 :  0 19 : 28 , - ' - - 30 - 0. 82: 33 851: 27. 24i 

976; 8 11 ! 7 82 1 87 66 i O 11 
! 

29 0 7 I 2 29 3 50 1
1

- 1 20: 34 008'
1

, 27 38' 
I I I 

I I 

I i 
! 

I I I i 

3t1 2111 8 08, 7 48, 2.04 10 ; 0 08 :  31 - :  - 75 - 1. 77 : 34 229, 27 57 
250 8 071 7 36 2 10 65 0 03 I 30 0 1 : 2 31 0 100 - l 86 '-34 268 27 61 
271' 8 OG 7 29 2 08 69 ' 0 03 32 - : -- ; 125 - l 79 34 256: 27 GO 
2911 8 05: 7 11: 2 10 67 0 02 ; 32 0 0 

I 
2 32 I - i 150 - 1  771 34 269 1 27 60, 

3941 8 011 6 25: 2 23 80 0 01 : 33 - ! - I - I 200 - 1  75 34 2951 27 631 
: I ' I I I I ' 
I 

I I I : I I I 

: I I ! 
I 

I I 
' 

61(): 7 9i 4 87: 2 33 96 I O 01 35 : 0 2 2 34 : 0 ' 250 , - 1  271 34 354' 27 66 
6391 7 96i 4 70, 2 29 94 1 0 01 34 : _ , - :  - 1 300 : - 0 40, 34 471 1 27 72 
676[ 7 951 4 47! 2 31 107 0 01 34 I O 1 2 '-35 : () 400 ! () 87: 34 638, 27 78 
6931 7 94 1 4 59: 2 33 114 0 00 36 1 - , - 1 500 ' I 00 34 666! 27 80 
(J9')

1 7 93 1 4 68' 2 '.r--1 116 0 00 35 1 0 0 : 2 36 3 600 I O 98 1 'H 689 1 27 82 � 
: 

I '-
I 

I 
I '-

I 

I I 
I 

700 
6861 
671; 
6671 
6631 

i 
7 96: 
7 951 
7 94: 
7 94 1 

7 95: 

125 
133 
1311 
134 
128 

0 01 
0 01 
0 01 
0 00 i 
0 01 

35 i 

34 
34 i 34 
33 I 

o o I 2 3G 
0 1 ' 2 '-37 I 

i 

Cl 2 ! 2 37 

, 100 o ss; 34 6931 
0 : 800 0 72: 34 693; 
Cl : 1000 0 53i 34 698 1 

- : 1200 0 42' 34 694 1 

0 i 1500 0 241
1

1 

34 678! 

27. 83, 
27. 84' 
27 85 
27 86 1 

27 851 
I 

0 056 
0 069 
0 081 
0 093 
Cl 117 

0 139 
0 159 
0 195 
0 227 
Cl 259 

0 289 
0 318 
0 373 
0 426 
0 505 

-: 7 96 1 

4 75' 2 37 
1 811 2 37 1 
5 O(J 2 37 I 

5 19: 2 33 I 

5 33i 2 31 

I I 

: I 

I I 200() 0 01: 34 668 27 86 1 0 631 
Cl 5 I 2 3 7 

I 
6 i 2500 

I 
- 0 11: 34 6641 27 86

1 
0 7 48 

3000 , - 0  23i -1 -, 
- -------�-------! _____ ________ I 

- -

5 40 1 2 29 : 127 0 01 33 

( .. n 
l ,' 

'<' 
C 
N 
0 
..,..... < 
,)> ..., 
,)> 
7. :i.. 
t;j 
M 
� 
::J 
p_. 
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5 :,, 
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� 
;� 
� 



ST. 4 
Date 
Time (GMT) 

(LMT) 
Lat 
Long 

· Feb. 1 8, 1 968 
0400-0655 

. 0600-0855 
. 69 °29'S 

02 ° 3s 1 w 

Observed 

Meteorological observation 
Time (GMT) : 0600 Wmd dir. : NE 

(LMT) : 0800 vel. . 5kt 
Weather 
Air temp. 
Atm. press 

: Fog 
: - 0  5 °C 
: 991 . l mb 

Humidity · 87% 
Sea : 2 
Swell . NE 2 

Interpolated 

Dcpth (m) I T( OC) I S(%o) I pH I 02 I POcP/ Si03-Si I N02-N I N03-N I NHcN IAlka- 1 Mn I Depth /Tc oc) I S (%o) I llt  

___ (cc/L) µg-atoms/L hmty1(mµg-at/L) (m) I 
LID 

z 
? 

...... 
c.o 
0) c.o 

\_} 

o I - 1 . 0  [ 33. 7981 8 1 1 1  7 s9i 1 . 8 1 8s 0. 20 28 1 1 2 35 o I o! - 1  o I 33. 7981 21. 20[ 
1 0  I - 1  05, 791 1 8. 12 '  8 08

1
1 . 85 80 0. 20 29 - - - I 1 0 - 1  05' 33. 79 1 1  27. 20 

19 I - 1  03: 793
1 

8 d
i 

8 07 1 . 85 80 0 20 27 1 . 1 2. 32 0 \ 20: - 1  03: 33. 792 1

1

, 27. 20! 
28 I - 1 . 1 51 . 81 0  8 1 3  8 06 1 . 85 84 0. 20 27 - 2. 32 0 I 30 - 1 . 20 33. 847 27 25 1 
47 I - I .  68

1 

34. 201 8. 1 0! 7. 24 2 .  06 75 0. 09 3 1  I .  I 2. 33 0 ' 5ol - I .  71 34 223' 27. 57
. 

0 
0. 000 � 
0 009 § 
0 018 � 
0 026 ;;J 
0. 040 'g. 

70 
I - 1 . 77 ,  . 266 8. 08 7 . 1 6  2 . 1 0  78 o 1 2  32 _ _ o 75 - 1 . 76 34. 273 27. 6 l

l 94 - 1  69i 2921 8 07
1 

7 07) 2 . 1 0  70 0. 1 1  31 0. 8 2 . 35 0 1 00
1
- 1 . 67 34. 298 27 63 

1 40 

1

, - 1  49i 344: 8 06 6 75
1 

2. 1 0  8 0  o .  09 33 _ _ _ 1 25 - 1 .  56 ' 34. 326 27. 65 
1 87 - 1  1 1

1
' . 41 7) a 06\ 6 28 1 2. 1 6  86 o. os 33 o 3 - o I 1 sol - 1  4 1 1

1 
34. 359,

I 
27. 67 1  

2s1 -o 41  . s4s
j 

1 99

[

, s. s61  2 2s 1 01 o. 01 33 - -
I 

- 200, - 1  01 34. 436 21. 12 

' I I I 375 0 401 . 6441 7 .  981 4. 83j 2. 31 1 06 0. 0 1  34 0 .  4 2. 38 3 250
1 - 0 641 34. 5061 27 .  76 

468 0. 7 1 1  . 6861 7 96! 4. 62 1 2. 33 1 1 0 0. 02 35 - - - 300, - 0  23i 34. 568 27. 791 
562 0 76

1 691 1  7 96! 4 55: 2. 35 
I 

1 1 3 0. 02 I 34 0. 1 2. 38 3 400
1

1 0 52, 34 6601 27. 821 
749 o 60

1 
689' 7.  96! 4 58 2.  35 1 24 o 02 I 33 - - I - 500 o. 741 34. 690

I 
27. 831 

931 o 50
1 

. 6831 7. 98
1 

4 63
1

2 35 1 21 o. 01  I 35 o o 2 39 o 600
i 

o. 73
i 

31. 691 27. 84 

1 1 66 0 381 683! 7 95I 1 69, 2 37 1 30 0. 0 1  35 - -
I 

- 700 0 65\ 34 690
1 

27 84 
1 400 o 1 s, . 673

1 
7 98: 4. 92! 2 37 131 o 02 33 o. 2 2 40 1

I 

o sod o 561 34. 687 27.  84
1 1 868 - 0  021 668

1 

7 941 5 1 41 2 35 1 32 0 0 1  34 0 .  2 - 0 1 0001 0 461 34 683

1 

27 85 
2338 - 0  1 31 . 662 7 96: 5. 26! 2 35 1 32 0. 02 34 - - - 1200 0. 35 ! 34 682 27 85 

0 052 
0 064 
0 076 
0 087 
0. 107 

0. 125 
0. 141 
0. 172 
0. 200 
0 229 

0 257 
0 285 
0. 340 
0.394 
0 472 2808 - 0  24) 660, 7 97 1 5. 39: 2. 35 1 1 26 0. 02 I

I 

35 0. 0 2 40 I 3 I 1 500

1

, 0 1 21 34 671  27. 85 
I I 

I ! I 

I 
I 

I 
I

I 

I I I I I I 2000, - 0. 051 34. 6661 27. 861 0. 595 
1 ! 

'1 1 

I I I I 2soo: - o  1 6  34 66 1 27. 86 o 7 1 2  
- --� - ----

-
-- -- ' I i I I I : I I 

0 ....., 
& 

c.o 
& 
� 
:,... 
:,J 
t'.rj 
...... 
c.o 
0) 
'1 

c.o 
U) 

c..,, 
c..,o 



ST f, 
Date 
' L nw ( G l\ IT) 

(Uvl' J ) 
Lat 
Long 

Feb 1 9, 1 %8 
0 1 20-05 10  
m:w-07 1 0  
66 ° 07' S 
02 ° 46' \V 

Observed 

Mcteorolog1ca l oh�ervat10n 
T1mr; (GMT) 0300 Wind dn 

( Ll\l 1 )  0500 \ '  J 
vVl at l 1 e1 
Air temp 
Atm pi es� 

Cloudy(b 1 0ken) Hum1d1t y 
0. 6 °C Sea 
996 3mb S\, ell 

NW 
12kt 
7,1 31) 
'2 
WNW 3 

Inte1 po lated 

Depth(m) \ T ( °C) S (%o) I pH I o� i �c:> ,:=-_!'_:_Srt:1,_=-S1 t.l',J�qI=-1�1  ��_:i_-::___l\l_l _�i_I-_G_=-� :Alka- , - !V! n 1 -Lkpt l � - : ,i , ;c) I 
' : (cc/L) : ,,g-atoms/L I l1111t) (rnp2,-a t/L): (m) : \,_ : 

CJ '  

0 
1 0  
1 9  
28 
47 

66 
88 

1 32 
1 75 
264 

350 
437 
.J2G 
709 
89.J 

1 030 
1 244 
1679 I 

2 1 22 
2569 

301 5 1 

i 
0 8 
0 7 1 1 

0 78' 
0 :d 

- 1  69 
I 

- 1  53'. 
0 04 i 
0 89 1 
1 071 
1 07i 

0 9 1 1  
0 89: 
0 78, 
0 G I :  
0 5 1 1 

I 0 4'1' 
0 3 l i  
0 1 3 1 

- 0  05 1 

- 0  1 7\ 

- 0  24 1 

0 0 8 I 
I 

-- -- -

i

-- - - -

�

--- - - - i - - _____ 
I 

______ _ -

�

- --- -- - - -- -- ----- --- -- -- --

I 

- - -

33 7971 8 1 8
1 

7 82 ; 1 36 1 46  , o H I 2 1  o 6 i 
84">: s 1 9: 7 84: 1 36 1 4 4 : o 1 s I 22 - , - : 
885 1 8 20, 7 77 i  J 47 I 45 : 0 1 3  2 1  1 3 - : 

34 075
1 

8 1 6: 7 63
1 

1 66 , s'> ; o 1 3  25 -
I 

- : 

3 7 1
1 

8 08 6 63
1 

2 25 ! 79 \ 0 27 32 1 5 
1 - ] 

I 

1 

, 1 1 
1 , 

I I I I I I ' ! 

406\ 8 07 1 6 53\ 2 1 9  
1 

20 : o 26 i 32 I 

565 8 0 1 :  5 05 2 3 1  94 , 0 1 7  1 33 
663; 7 99: 11 42 2 '35 ; 1 02 : 0 1 0  : 31 I 

689' 7 99 , 4 29: 2 33 l 04 i O 0') : 
7021 7 95 1 4 35 1  2 35 1 1 0 

i 
O 02 i 

I I I i I 

I I 
I I I 

7011 7 98: 1 14; 2 33 1 1 1  i o 01 I 
705, 7 96 4 47: 2 35 1 1 2 0 02 :  

. 697: 7 .  gs' 4 46 , 2 35 1 1 4 o 03 
6961 7 94 1 ,1 46; 2 38 1 20 0 01  
689' 7 96' 4 50 2 10 1 25 0 01  

I I 
I 

I I I 

686[ 7 9J '.  cl 56: 2 40 , 1 26 I O 01  
684' 7 97  't 67 i  2 40 1 1 29 i O O l I 

677 1  7 97; 't 92 2 3 7  1 1 30 ' 0 00 I 

672 ' 7 9G 5 02 2 3:) I 1 29 i O 0 1  : 
6661 7 96 5 27i 2 35 I 1 28 I O 0'3 I 

I j i I I 
662 , 7 97: 5. 35' 2 27 : 1 2s I o 02 

33 
34 

34 
-
'). 4 I 

J I 

3)  

35 
35 
33 

34 I 

0 2 I 

-
0 1 I 

0 0 
- i 

0 1 

0 0 
I 

I 

- 1  

0 2 
0 l 

- I  
- 1  

-

- ! 
I 

- 1  

I _ ,  
I 

- 1  
I 

-

-

1 0  0 7 1 :  
20 i (l 7:) 
30 i O 09 
50 ' - 1 71  

I ' 

7.J 
1 00 
1 25 
l 'iO 
200 

'250 
300 
400 
500 
GOO 

700 
800 

1 000 
1 200 
1 500 

I I 

I ' I _ O 9'3 1 

! 0 45
1 

: o 2i 
1 0 1  ! 
1 1 0' 

I 

I 

1 g�: 
I O 89: 

0 8 1 1  
0 70 

I 

0 6 1 1 

0 55
1 

0 1.'.i' 
0 33 
0 1 9' 

- , 2000 
I 2500 

3000 

I' 0 00, 
- 0  1 51 
- 0  231 

I 
I 

I I 

: 

33 797 : 
'.13 345: 
33 90'3: 
34 1 1 6: 
3'1 382: 

34 4681 
34 6 J d  
3 -t 66 l i  
34 680 
34 696; 

I 

34 702, 
31 703: 
'34 705 
:-:1 700 
34 696 1 

34 696 
34 693: 
34 68G: 
34 681 1 

34 68d 

34 (i73 1  
34 667; 
311 662 

I 

I 

27 1 1  
2 7  ] 6' 
27 20 
27 4 1 ,  
2 7  70, 

I 

I 

27 74' 
27 79: 
27 80 
27 8 1 1  
27 . 82 

27 82 

l 
I 

27 83, 
27 84' 
27 21: 
27 84 : 

27 8 ', i 
27 85 
27 85 , 
27 85; 
27 86' 

I 

27 86 
27 .  87 / 
27  87 1 

0 000 
0 009 
0 0 1 8  
0 026 
0 037 

0 047 
0 055 
0 063 
0 07 1 
0 086 

0 1 0 1  
0 1 1 5 
Cl 1 41 
0 1 72 
0 200 

0 228 
0 255 
0 309 
0 362 
0 440 

0 563 
0 678 
0 787 

(.;, 

,-jS. 

� '< r.: '" 
-< 
> 

p 
::l 
p_. 

'< 0 
,::: 

� 
0 
;, ,,. 
0 

" 
\�'i 
� 
� 



ST. 6 Meteorolocr1 cal ob5e1 vat10n Z h 0 
Date Feb 20, 1 968 Time (GMT) 0600 Wmd dn . NW 

00 
Time (GMT) 0550-1050 (LMT) · 0800 vel 1 8kt *'" 

(LMT) : 0750-1 250 Weather Snow Hum1d1ty 86% c.o 
Lat 6 1  °22' S Air temp 1 0 °C Sea 4 3 
Long . 02° 06' W Atm pre.,., 1004. 9mb Swell . NW 3 

-- - ---------�- --- -=- ------ ----- -- -- -==- - - --- - - ------- --- ----- - - -- ------ -

Observed Inte1 po lated 

Depth(m) I T(OC) I S (%o) I pH I 02 IP04-PI S103-=S1_ [  N02-N I N03-N j l'!_HcN IAlka- I Mn Depth 
\Tc oc) j S (%o) I a i, LID 

I 1 (cc/L) I µg-atoms/L , hmty (mµg-at/L)1 (m) 1 

o 
I o. 9 I 34 033 1 8. 1 4/ 7 52 1 1 5 1  l 57 o 23 1 22 J o. 3 

1
1 �

I 
--;I ___ o o 9 1  34 033 1  27 301 o ooo � 

9 0 92'
1 

. 034
1 

8. 1 3 1 7. 601 1 57 I 56 0. 23 25 - I - -
I 1 0  0 92 1 34. 0341 27 30· 0 008 g 

1 7  
I 

O 92, 032
1 

8 1 31 7 631 1 55 55 0 22 24 0 8
1 

- I O I 20 0 921 34 03 1
1 

27. 291 0 0 16  § 
25 [ 0 921 . 03 1 8 1 51

1 
7 69: 1 6 1  57  0 23  25  - -

I 
- 30 0 97 34. 029, 27 29' 0. 024 � 

41 I 0. 90i 045 8 1 4  7 65 1 I 6 1  57 0 23 25 0 2 -
I 

3 50 0 OI
i 

34 1 281 27 . 42 0 038 'g. 
67 - I .  671 2891 8 09

j
l 7. 58 2 1 4  77  0 26 28 0 1 0 75 - 1  77 1

1 

34. 306 1

1

1 
27 63 0 052 ; 

82 - 1 731 3 1 3
1 

8 04 7 09 2 46 1 1 0 0 05 29 - 1 00 - 1 27 34 397 27 .  69: 0 063 � 
144 o 19 1 

• 6 1 9  7 971 6 91 1 2 42 1 1 2 o. 05 36 - I - 1 25 -o  50, 34 5W 21. 751 o 012 r.i 

207 o 57
I
I 685 1 7. 99, 4 721 2 48 1 23 o 03 37 o 1 I 3 1 50 o 27j 34 6321 27 821 O 080 8, 

252 o 55, . 690 1 7 97 1 4 23 1 2 so 1 26 o. 03 35 - I - 200 o 57

1 

34 685
1 

27 84: o 095 ..... 
I I I 

I 

::r-

3 1 9  0. 481 693
1 

7 971 4 21 1 2 48 1 26 0 03 - 0 1 - 250 0 55 1 34 690
1 

27 85 0 1 08 ; 
427 0 46 69 1 7 951 4 1 6 1 2. 48 127  0 0 1  36  - - 300 0 50

1 

34. 693 1 27 85 1 0 1 2 1  ::r-
6 1 7  0 35i 682 7 96: 4 3 1 1 2 . 48 1 29 0. 02 - 0 2  6 400 0 46 34. 692

1
27 85/ 0 1 48 >= 

735 0 32j 684'1 7 96' 4 35 2 48 1 34 0 02 - - 500 0 41 34 687 27 .  851 0 1 74 :::0 
940 0 231 683

1

1 7. 971 4 441 2 46 1 33 0 01 36 0 I - 3 600 0 361 34 6831 27. 85
1 

0 200 � 
1 1 49 o i sl - 7 971 4 681 2 44  1 33 1 o 01  36 - - 100 o 32 1 34 6831 27 85 o. 221 � 
1 107 o 021

1

' . 6741 7 951 4 781
1 

2 44 1 33 o 01 - o 1 - 3 800 o 29
1 

34. 684
1 

27. 861 o 2s2 'i'1 
1 3 1 6  0 04 . 674 7 98; 4 89 2 42 1 3 1  0 02 36 0 2 6 1 000 0 2 1  34 681 27 86[ 0 304 c.o 
1 704 - 0  09

1

1 . 6621 7 981 4 841 2 42 1 3 1  0 02 35 - 1 200 0. 1 1  34 670 27 861 0 354 8s 
2 1 30 - 0. 2 1  - 7 951 5 021 2 40 1 29 0. 0 1  35 0 0 - 6 1 500 - 0  01 34. 67 1 27. 86i O 428 

2570 - 0  281 66 1 1 7 971 s. 221 2 35 1 28 I o 01 35 - - 2000 - 0  1 7  34 650 27 86 1 o 546 
3028 - 0 341 . 6581 7 98: 5 371 2 35 1 27 1 0 01 34 0 4  - 6 2500 1 - 0 27 34 6601 27 87[ 0 657 
3535 -0 40'

1 

659' 7 95 1 5 11 1 2 .  33 1 28 I O 01 34 I - - i 3000 - 0  33 1 34 6581 27 87
1 

0 762 
4053 - 0 45 657

1

1 7 95 5. 53

1

2. 33 1 26 1 0 05 34
1
' 0 5  - 1  0 1 3500 

,
- 0 39i 34 659

1
27 87 0 860 

I I I I I 4000 
,
- 0  44

1 

34 657
1 

27 87
1 

0 95 1 

Ul 
Ul 



ST. 7 
Date 
Tune (GMT) 

(LM1 ) 
Lat Long 

Feb 2 1 ,  1 968 
0440-083 5 
0640-1 035  
58 °08' S 
01 °20' w 

l\1etcorolog1cal observat10n 
Tune (GMT) . 0600 Wmd du . WNW 

(LMT) 0800 vel 1 0kt 
Weather Fog Hum1d1ty 86% 
Arr temp . 1 .  1 °C Sea 2 
Atm. pi e�, 1 003 8mh S\\ cll WNW 

I Ob,c1 vcd I Interpolated 
I 

LlD De,pth(m) : T ( O C) S (%o) pH ' cc�i/
)

���
P

: _S_i_C}rS1 '�:����/�r
o3-N I NHcN i����t-/i(m1��at/d �:;

h 
\n

o
c) I S (%o) I at - - -- ------ - - - ---- ---- [ - -

I 
- -- -- 1 - --

I 
-- ----

,
--- - ---

- - -- -�
, 

- - ----- --- -- - -- - --- ----
1 

-- __ 
I 

_ _ __ -- - -- ------

' ' I I ' : I I I 
0 0 7 : 33 975 1 8 02, 7 67\ 1 79 I 72 I O 20 ! 26 I 

-
' - : - ' 0 0 7 I 33 975 : 27 26 0 000 

9 0 76 1 34 0351 8 03 ] 7 64i 1 79 : 67 I O 20 27 : - ' - J 
-

I 1 0  I O 76: 34. 037 1 27  3 1 ! 0 008 
1 8  0 76

1 
037 , 8 osl 7 6 1 \ 1 83 i 6 8  ' 0 20 I 2 7  ! - 1 - : 20 0 76: 34 037 1 27 3 1 1 0 0 1 6  

27 o 75 0421 8 031 7 53 : 1 85 , 71 o 19 I 2s , - : - : - 30 1 o 73i 34 oso' 27  32: o 023 
44 o 52: 097 1  8 041

1 

7 s9 1

1

1 89 74 o 1 7  : 27 - I : - so o 2s1
1 

34 1 1 5
1 

27 40 1 o 03s 

66 
89 

1 33 
1 70 
2 1 4  

257 
343 
430 
5 1 8  
695 

873 
1 1 03 
1 336 
1 786 
224 1 

2702 
3 L'>9 
'37 1 11 
4 '.n 1  

- 0  5 1 [  
- 1  l 3 i 
- 0  93 , 
-- 0 30: 

0 28 1 

I i 
0 7 1 1 
0 33 , 
0 48 ! 

0 so: 
0 47 1 

0 4 1 1 

0 26: 
0 1 6 1 

- 0  01 1 

- 0  1 8i 
I 

-- 0 2Y: 
- o 3 r 
-- 0 ,d 
- (J ,rn, 

I I I I I I I I I i I I ; I : 

1641 -I 7 32! 2 00 78 0 1 6  I 30 - : - i - 75 ' - 0  81 1 34 1 98 1 27 52, 
253 1 8 03] 6 99: 2 1 2  80 lJ 1 4  I 30 1 

I - I 1 0() , - 1  1 9 1 34 2921 27 6 1 1 

3971 7 99] 6 231 2 27 9 1  lJ 1 2  I 33 ! - I 1 25 1 - 1  05 1 34 373; 27 67 :  
497 1  7 98 1  5 53 1 2 3 1  98 0 03 ' 34 ' - ' 1 50 : - o  65 34 446j 27 7 1 '  
5 77 1

1 
7 981 4 76 1 2 38 1 1 3 ! 0 03 I 34 ; - I - I 200 i O 1 1  I 34 5551

1 
27 76: 

' I I 

I I I i I 
'1 

I I 
I ' I I I I 

I 

637 1 7 97 1 4 7 1  i 2 38 1 1 4 I O 02 34 : 1
1
' 

- I 250 0 65: 34 629 1 27 79 1 
643 1 7 981 ,1 621 2 '.,rn - : o os 34 i - - I - 1 300 o. 591 34 649

1 
27. 8 1 1 

660' 7 95 4 52 1 2 38 - ; 0 05 35 I 
- 400 0 40: 34 653 1 27 821 

677: 7 961 4 491 2 46 1 27 1 0 01 35 - - i 500 0 50, 34 6741 27 841 
682: 7 93 1 4 551

1 

2 44 1 33 I O 0 1  35  - - I - 600 0 49] 34 6821 27 841 
I I I 

I 68 1 1  7 95'. 11 75: 2 H 1 34 0 0 1  I 35 - 700 0 46! 34 682 1 27 84 1 
676 1 7 95 1 4 83 1 2 44 1 37 o 01  I 34  - , 800 1 o 43 1 34 6821 27 85, 
676: 7 961 5 03! 2 40 1 34 0 00 I 34 - 10()0 0 '.-52: 34 678! 27 35 1 

672' 7 95: 5 1 0] 2 40 1 34 0 00 i 33 - ! 1 200 0 2 1 :  34 676: 27 85: 
673 : 7 9'i l  5 021 2 42 1 32 0 00 i 34 - : 1 500 0 08,

1

1 34 6751 27 86 1 
I I ' 

I i I I 

()() 7: 7 C)(J: 1 5ei: 2 38 1 10 0 00 34 2000 ' - 0 l { ), '.\4 G73j 
. G 'i7 r  7 %, 5 -rn! 2 ',m 1 27 0 00 34 - - 1 2500 1 - 0  2 1 :  'M 6701 
65'[ 7 94 5 (i'.l :  '.2 35 : 1 2 1  0 00 3+ - - i 3000 - 0 32 34, 660: 
(J 'j,(

1 
7 g9 rl ()',j f 2 '.:l'J 1 02 () 02 34 - I 1 350() : - 0  38; 34 654 i 

I 
i 

1000 ' - 0  45 �M 65LJ I 

27 87 
27 87 
2 7  87 
27  87 :  
2 7  Bi 

I 

0 054 
0 067 
0 078 
0. 089 
0 1 07 

0 1 24 
0 1 39 
0 1 69 
0 1 97 
0 225 

0 252 
0 279 
0 333 
0 385 
0 46 1 

() .'i 8 )  
0 69 1 
0 793 
0 89 1 
0 984 

Ul 0, 

� '< C t-.J 0 
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>-l > � > l:;;I 
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ST. 8 Meteorological observat10n 
Date Feb. 22, 1968 Time (GMT) : 1 1 00 Wmd dir SSW 
Time (GMT) 1 050- 1 220 (LMT) · 1 300 vel. . 4kt 

(LMT) . 1250- 1 420 Weather : Drizzle Hum1d1ty 86% 
Lat. 54 °00' S Air temp. 2. 0° C Sea : 2 
Long. 02°28' E Atm. press. : 984. 7mb Swell . SW 1 

Ob served Interpolated 
Depth (m) I T( OC) S(%o) I pH I 

02 f POcP[ S103-S1 I N02-N I N03-N I NHcN 11Alka- 1 Mn 
I 

Depth [T ( oc) I S (%o) '

I 

at  
I I , (cc/L) / µg-atmos/L hmty,(mµg-at/L), (m) I I 

.JD 

0 
1 0  
20 
30 
49 

74 
98 

147 
1 94 
292 

390 
488 
586 
783 
980 

1 275 

1 .  a [ 33. ad 
I 60' . 8281 
I .  27 830' 
I .  1 8  . 836 1 

0. 79 883 

0. 1 8  9 14  
- 0. 57 . 96 1 
- 0  55 34 1 35 

0 49 . 340: 
I .  52 . 5331 

I 
1 73 . 6 1 7[ 
1 79 . 658

1 I .  74 689 
I .  65 . 7 1 41 I .  47 723

1 
I .  05 . 7 1 31 

a oaf 
a oal 
8. 07

1 8. 09 
8. 07 

8 07 
8 05

1 8 00 1 

7 95 1  
7. 92 

7. 88 1 7 881 7. 90
1 7 92
1 7 96 

7. 94 

\ I 
7 5 I f  I 49 I 

7 72- I 49 1 
7 79i I 55 1 
7. 79 1 . 58 
7. 67 I .  70 

I 

I 7. 60 1 .  87 I 
1 57 1 .  98 

I 6 58 1 2. 1 4  
5 33 2. 33 
4 24 2. 42 

4. 03 2. 42 
4 06 2. 38 
4 07 2. 35 
4. 32 2. 29 
4 39 2 25 

4. 56 1 2. 29 

29 1 0 28 
28 1 0. 28 
30 0 28 
32 0. 28 
44 0 27 

56 0. 27 
60 0 27 
73 0 1 5  
80 0 02 
85 0. 01  

89 0. 00 
93 0. 00 
94 0 02 
94 0. 00 

1 00 0. 00 

1 1 6 0. 00 

24 1 
-
I 

-

2 1 0 5 2. 33 1 23 - -
25 I .  3 2. 34 I 0 
26 -
26 0. 9 2 34 0 

28 - -
0 1 30 I .  2 2 35 

33 - - -
35 0 3 2. 38 0 
36 - - -

35 0 2 2 37 -
35 - - -
35 0 2 2 39 2 
35 - - -
34 0. 0 2. 40 2 

34 - 2. 4 1  -

0 
1 0  
20 
30 
50 

75 
1 00 
1 25 
1 50 
200 

250 
300 
400 
500 
600 

700 
800 

1 000 
1 200 

27. 071 I 8 1 33. 831 
I .  60 33 828 27. 09

1 I .  27 1 33. 830 27. 1 1
1 I .  1 8/ 33. 836 27. 1 21 

O 76 33. 884 27. 1 9  

0 1 4  33. 9 15  27  25 
- 0  58 33 967 27. 32 
- 0  56/ 34 048 27. 39 1 - 0  49' 34 1 49 27 46/ 

0. 58 34 358 27. 58 

I .  22 34 476 27. 63 
I 55 34. 543 27. 66 
I .  74 34 6221 27 7 1  
I .  78/ 34. 662 22 74 
I .  73

1 
34. 692 27. 77 

I 

27. 781 I .  69 34 707 
1 .  63 34. 7 1 5  27. 79 
I .  44 34. 723 27. 81 
1 .  1 7  34. 7 1 8  27. 83 

I 
I 

0 000 
0. 0 10  
0 020 
0 029 
0. 048 

0 069 
0 089 
0. 1 07 
0 1 24 
0. 1 53 

0 1 77 
0. 201 
0. 244 
0. 283 
0 321 

0. 357 
0. 39 1  
0. 459 
0. 523 

i 
I I 
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ST (l Nf<'tco1  o lo� 1u1 l nh•,r t va t 1(,n 
!) , i t ( 

Time (G l'vl I l 
(LI\ I l 1  

Lat 
Long 

Feb 2ll, l '1GH 
! 8"J.0-234 ') 
2040-014'.) 
37 °48' S 
14 °43' E 

l 1 111t ( GMT) 2100 Wind d 1 1  :-,:-, W 
( Ll'vl l 1 2300 , cl 20ld 

\Vcathe1 
Air temp 
Aun. pi e�� 

Cloud 1 (O\ <' ' , c1 ,t ) Hum1d1t y . 62 '.7a 
14 8° C: :...:ca 5 
1020 5mb Swel l  SSW 4 

Ob set vccl I Interpolated 
------ -- -- --- --- ---- ---- - ----� - ---- ---- -- - -- ---- --- __ _____ _ ___ I - ---

Dcpth(m) 
1 

T ( °C) i S(��c) 
, I 

-
H i 02 iP(�cP1 _s191-�1_1 l'J() 2-l'i 1 , N_S?rN I N04-N ;A lka- : Mn I Deptl1

-
:,i�c =c) :

-
�5-(%o) 

- -
,;
-
{
- -

JD p 1 (cc/L) 1 11g-atoms/ L , lm1ty,(m/1:�-at/L)j (m) 1 ! 

0 
9 

18 
27 
45 

68 
90 

127 
184 
279 

346 
417 
487 
633 
775 

998 
1228 
1753 
1749 
2237 

2751 
3292 
3846 

I I 

17 5 \ 35 400: 

---- 1
- -- - - - - - -- -- ,- - --- ----- -

I
- � - - -, --- - - - , - - ---- i - - - - - t- - --- - - - - - -� --- I -

8 231 5 39\ 0 23 8 I O 04 I O 23 ; 0 1 i 2 44 I O ! 0 1 17 5 I 35 400; 25 72 1 

17 67 1 376, 
17 671 374 ' 

8 26' 5 38; O 21 5 I
I 

O 00 , 0 12 
I 

- 2 45 I - 1 10 17 671 '35 375' 25  66' 
8 26'. 5 40

1
0 19 5

I 
o oo ;  0 13 :  u3 2 14 :  o ;  20 17 68 1 35375 , 25 65' 

17 711 3771 
17 26

1 
333'. 

8 2GI 5 40 0 21 7 0 00 0 11 I - 2 44 I - i 30 17. 671 35 372 25 65 
8 231 s 231 o 27 . 9 i o 18 I o 82 I o 4 2 42 I o 

1 
50 16 99 35 316' 25  78 

I 
15 85 ' 2.'A 

I 
' I ' I I 

I 
I 

I I I I 
I 

I 1 
'
1 

, I I 

s 211 s 14 1 o 46 : 9 o 30 1 2 6 - I 2 11 r) 15 12 35 236: 2G 08 
8 18 1 4 96: 0 65 i 9 I O 08 I B 5 0 0 ; 2 41 0 100 13 91 i 3 5 1361 26 33 1 1  54 1 192· 
8 1 ) 1 1 98, O 88 ' 12 ! 0 03 1 12 - ! 2 41 ' - 1 125 12 'J l i 34 987 1 26 so' 12 41; '.34. 974 1 

8 16. 5 36 '.  o 94 : 11 o 01 I 14 o o 1 2 39 ! o , 1 50 11 62 34 8so' 26 59 10 89: 
10 04' 

I 

I 

9 JO, 
8 36 1 

7 35 1 

5 38 
4 42 1 

3 40! 
3 001 
2 83: 
2 SOI 
2 64: 

2 41! 
2 22 
l 60 

788' 
7831 

I 
3 13: 5 01, 1. 15 1 13 0 04 i  17 2 40

1
1 200 ] 0 69, 34 7i81 26 68 

I I I 
' I 

I I I ' 
I i I ' I I I I I 

7061 8 09: 4. 88 1 1 36 I 1 5  0 03 1 20 0 1 2 39 ! 0 I 250 i 10 21' 34 771[ 
662! 8 071 4 G3 1 55 1 20 0 00 i 24 - 2 38 '. 1 300 9 74 34 760, 
r;.r:;6 8 06 4 62 1 74 23 : 0 02 : 26 0 0 1 2 39 , 5 , 4 00 8 53 1 311 G74

1 

413 1 8. 05 1 75: 2 02 ; 31 i O 00 : 29 - : 2 39 I -
1 

'iOO 7 15 3(-l. 539 
368' 8 00 4 74 2 10 I 38 , 0 00 ; 32 0 0 I 2 39 1 0 I 600 5 77 31 4 '36'. 
391, 7 98\ 4 5/ 2 31 l 52 i o oo ; 31 - i 2 10 : - 700 4 85

1 

523, 7 94: 1 00, 2 38 : 67 : 0 00 i 34 0 0 : 2 41 ; 5 800 4 27· 
758, 8 03 4 49 1 2 02 i 63 1 (J 00 i 30 (} 0 I 2 Jr2 I 3 1000 3 39 1 

759 8 00 4 45 1 2 00 1 61 1 0 00 I 31 - I 2 42 , - 1200 3 02 
796 1 8 03! 4 70: 1 91 [ 55 i O GO i 29 0 0 ; 2 42 

1 

3 1500 2 83 
: I I i I I 

847' 8 03 1 5 08· 1 79 : 58 1 0 00 , 27 - : 2 42 ' - I 2000 
836 8 o 1, 5 oo; 1 so · 58 1 o oo · 28 o o : 2 4 s , 3 2500 
788 7 99 4 98' 2 00 88 : 0 00 : 30 - : 2 45 : 5 3000 

3500 

2 72 
2 52' 
2 34' 
2 03' 

34 383 
311 365 
34 392: 

I 
34 50{' 
34 664 

I 

34 788 
34 825: 
34 848, 
34 822 

I 

�t ��: 
26 9G' 
27 06

1 

27 16: 
I 

27 22 
27 27 1 

27 39' 
27 51 
27 65 

r 

27 7G ' 
27 81 
27 84 
27 85 

0 000 
0 023 
0 047 
0 070 
0 116 

0 1G9 
0 215 
0 256 
0 295 
0 3G7 

0 437 
0 503 
0 G2G 
0 'i l O  
() 8115 

0 941 
1 032 
1 197 
l 342 
1 525 

1 783 
2 016 
2 230 
2 436 
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ST 10 
Date 
Time (GMT) 

(LMT) 
Lat. 
Long. 

Feb 27, 1968 
: 21 15-0040 
· 23 1 5-0240 
: 34 °591 s 

1 6°331 E 

Meteorological ob,ervatron 
Time (GMT) 2 100 Wmd dir S 

(LMT) : 2300 VC' I 1 4  kt 
Weather Fme(scatterecl) Humidity 6 1 ;?,6' 
Arr temp. 1 7 .  2 ° C Sea 3 
Atm. press. 1 022. Omb Swell S, SW 3 

Interpolated m��cl I���· 
Depth(m) I T ( OC) I S(%o) I H I 02 

I
POcPI SiOs-Si I N02-N I NOs-N I NHcN 

I
Alka- 1 Mn I Depth 

IT (oc)
j S (%o) I O" t / p (cc/L) 1 Lfg-atoms/L lrmty1(mµg-at/L\ (m) I 

- -- o--;--1-9-. 6-,--

1

-3_5_5
-
44�-8 -22�J o 1 5  I 7 o oo

l 
I 

o 1 1  
1 

o o I 2. 38 I o II - o 
1

19 .  6 1 35 544 25. 301 
1 0  1 9 45 544 8 23 5 . 19  0. 1 7  5 0. 00 0. 21  - - - 1 0  1 9 45 35. 544 25 34

1 19 19. 46
1 

. 559 8 23 5. 20 0 1 5 5 0 00 0 32
1 

0 1  2 39 5 20 '
1

19 461 35. 558, 25 35 
28 19 50

1 

. 545 8 24 5 1 1  o 1 5  6 o oo o 20 I - - - 30 19 50, 35 5441 25. 32 
47 19. 5 1  542

1 

8. 21  5 1 7  o 1 5  6 o oo 0. 20 I o 4 2 38 5 50 1 19 . 601 35 546
1 

25. 3ol 

71 19. 28 . 528 8 22 5 22 0 1 7 7 0 00 1 0 27
1 

- _ I 75 1 8 651 35. 497 25 5 1  
90 1 6. 1 1  . 374 8 1 81 5 07 0. 44 6 0 30 4. 0 0 6 2 38 0 1 00 15  43

1 
35. 35 1 26 1 6  

135 1 4. 8 1  . 352 8. 1 8  4 8 7  o. 6 1  6 o .  05 a 1 I - - 125 14 .  10 35 339 26. 31  
1 79 13. 83 . 264 8. 1 2  4 84 0 7 1 8 0 06 1 0. I o o  2. 38 2 150 1 4 . 45 35. 325 26 36

1 266 I 1 2  39 1 26

1 

8. 1 3  4. 82 0 88 8 O. 06 1 2  - - - 200 1 3 . 44 35. 23 1 26. 50 

352 1 1 . 09 1 34. 940
1 

8. 1 0
1 

4. 99 1. 01 9 1 0 07 16 .
1 
I 

0. 1 2 38 5 250 1 2. 621

1 

35. 1 5 1
1 

26. J
I 

440 9 81 804 8 09 4. 7 1  1 30 1 1  0 0 1  20 - - , 300 1 1 . 86 35. 052 26 67 

��� �: 6� . ���I : 8�1 t b: 1 L �� I �t I g_ g� �� 
I 

0� 2· 37 -= I 1gg 1i· t1 �!: ��i, �t i�1 
816  4. 32 3 1 3

1 
s 01 1 5 02 2. 02 32 o 03 30 o. 1 1 2. 38 o I 600 6. 761 34. 509: 27. 09 

. 392
1 

7. 991 1. 45 2 27 5 1  0 01 I 33. I - I 
- - 1  700 5. 3 1 1 34 378 1 27 1 7 1 1 021  

1274 
16 14  
1 964 
2303 

27 1 2  

3 55
1 2 99
1 2 921 

2 35' 
2 65 

2 5 1
1 
I 

. 53ol 7 98! 4 02 2 35 68 o. oo 34 
I 

o 1 2. 4 1  5 I aoo 4 4 1  3 4  3 161 2 7  22! 
. 6991

1 
1. 991

1 

4 25
1

2. 1 4
1 

66 o. oo 3 1 .  I o 1 2 42 5 I

' 1 000 3 59
1 

34 31ai 21 351 
. 826 8 03 4. 82 1 .  83 53 0. 00 27. - - 1200 3. 1 0, 34 488 27. 49

1 . 8561 8 02
1 

4. 99
1

1 79 
I 

53 0 05 26 
I 

O 1 2 40 0 I 1 500 2 90
i 

34 646
1 

27 63
1 

859! 8. 03 1 5 20

1

1 l .  72 1 57 o. 01 26. I - 1 2  1 1  - I 2000 2. 831
1 

34. 832: 2 7  79, 
1

1 'I I I 

I 2500 2 56, 34. 8621 27 84] 
I I I i I I 

LID 

0 000 
0. 027 
0. 053 
0 080 
0 133 

0. 198 
0 253 
0 299 
0 342 
0 425 

0. 503 
0 577 
0 7 1 7  
0 846 
0 960 

I 064 
I .  160 
1 335 
I 486 
1 675 

I 930 
2 1 45 

0 
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0 
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0 
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