No. 18. 1963] (1545)

On the Oceanographical Observation of the 6th J apanese
Antarctic Research Expedition (1961- 1962)

Yushiro KUGA* and Kunihiko WATANUKI**

55 6 YRISHREIN S 3300 B Yk o 241

A K ™ B

- B

55 6 REgtRE il
DBAEBRUOEERD X 3 IsEENTBO DN

1. EEAEIZ X 5L, THFIESE L DEE
FHBN TS STC DAL ENIEDH BN
7%, EMERCIEE LWE R RS, FfRE A
oY Rl Sl FRR L. KEOEMIHEY
£ T3/ <, phosphate-P (IRg#s 50 fEdH 7=V
TIRLAERDOBNR L 70D, HEITL LA
DIEREDH £ TRDH bz, ZHISEONIR
DEN 72 EHEFETAHDEEbNB.

% 15Kktl, 3L OREKERKLIAEE L L

& 50 RSN TRD NI, T D EFOKEL 2
EW%f%ot.

2. 7V vRFZ T,
B2 33 LY 49 FEiZhVIIFHEEICITL -
T ROBBEP En DEF SN BKOE XX
50m, 100m, 150 m, 200 m DERHRA HERD X
SIZB 2 b B. :

EilnH 50m LDFRCERSY TIE, 7 v 7 WA
RRWENL, TTWEABE KA NZ AT
WA, ZHIKOBE N KiE—FT 5.

Lzl 100m X0 B e AT AR
MVKREA BTN T WD X5 THD.

* Ak

BB —7 vy, KBk

Ny IF7A4RZFELT

B 1REVE 6 KEtaEERAIKA.

TR

7y 7 HERE 33 ERUZA ST L 60 v 1
LERR T Bz 1T o7 FLy PO RRIZE S

&, B BIATIT WS THROB 2 D2 < 721,

EBORNN INEL7D E5T hote £
65°49" FAE 49°03° FHED KL v ¥ OFRERELN
7z 2500 m DEBEFIZIIESE <, Zidkliz

L BEMERTLIDOESZZHNS.

3. EHIVKTELN-HIETOEBER O
Rob, KOTOEKZF—~T>Y v —DHBELR
B ERBEHBNT. KIZELN IR TIEE
Tz 100m iz © —1.8°C TEL T2 9, 100m
fHEN D BEZKBOENL DD, ZHUZRL T
F =7y - OBEIREAN DREIIEEII
D, DWTERENERAL THBHUTHL—EE
BiZ7en. BKOBHEEFEOKOBET TEA—
Ty —DFE LV LEVEZRL TS, B
FiTidid » & 9 & L2z Ziin\e.

4. r—75 v vEHOREME 41.5 R,
ENFEEEROIEIIEMLI: LI A TH %
N, EMEFE Z TIT7 > - BRBEBOKRIZL S
&, HKBOEA L #4EC, nitrate-N, nitrite-N
LI RSN ZOHIRTIZAKBEDT
D EE L DND. '

Japan

B 2R B 3IRIVE 4 RESTEME.

Meteorologlcal Agency. Member of the Japanese Antarctic Research Expeditions, 1956-57 and
1961-62. Officer of the Sovya for the Japanese Antarctic Research Expeditions, 1957-58, 1958-

59 and 1959-60.

OHERRFHERENMFAE. P 6 Rt ERKE. Institute of Chemistry, College of General
Education, University of Tokyo. Member of the Japanese Antarctlc Research Expedltlon

1961-62.



28 Yushiro Kuga and Kunihiko WATANUKI (1546) [FB& R

1. Introduction

The 6th Japanese Antarctic Research Expedition ship, the ¢ SoyA’’, left Tokyo
on the 30th of October 1961 and returned on the 17th of April 1962. Along the
course to and from Antarctica, the amount of dissolved gases and nutrient matter
in the sea water were observed. Sampling of the surface water was made daily at
9:30 local time during the cruise. And the determinations of temperature, dissolved
oxygen, phosphate-P, silicate-Si, ammonia-N, nitrite-N, and nitrate-N were made on
board. Samples of the sea water were stored in the pyrex bottle and the polyethylene
bottle. Polyethylene bottles of 5 litres and 20 litres were used for the purpose of
storing sampls studyed trace elements such as U, Ra, and B etc. Some of them were
stored adding 5ml of concentrated nitric acid or filtering with No. 4. G. glass filter.

Bathythermograph observation was made once a day together with collecting the
sample. Vertical observations (10 stations) were made also.

In this report, the authors represent the results which were obtained between

Cape Town and Antarctica.

2. Method of analysis or observations

Temperature measurement: Canvas bucket was used for the collection of the surface
sea water and temperature was measured by ordinary method. A portion of the
sea water was applied to chemical analysis.

Bathythermograph observation: Conventional method was used.

pH: TOA DENPA pH meter.

Standard solution: phosphate buffer pH 6.86.

Chlorinity: After returning to Japan, Fajans-Miyake’s method was used.
Determination was made by S. MURATA.

Dissolved oxygen: Winkler’s method (titration).

Phosphate-P: Denige’s method (colorimetry).

Stlicate-St: Silicomolybdic acid method (colorimetry).

Nitrite-N: Griess-Romijn method (colorimetry).

Nitrate-N: Strychnine method (colorimetry).

As a reference conductivity of the sea water was measured with portable con-

ductometer.
3. Results of BT observation
The results of bathythermograph observation were represented in Appendix 1.

The curve of the plotted data was omitted in this report.

4. Results of surface observation

The results of surface observation were represented in Appendices 4 and 5 with
weather conditions. The variation of temperature, pH, dissolved oxygen and other
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nutrient matters were depicted in Figs. 1 and 2.

t°C
20
10
0
35 - 45 50 5 60 65 70 %00
_ ~. Cl °S
NO; ugA/L ‘\\w____._____'_____.____.__~*__._‘ 19.0
0.5 Si
460 J18.0
50 o/oo
140
130
120
10
ugA/L

Fig. 1. Variation of surface water components from Cape Town to Antarctica.
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Fig. 2. Variation of surface water components from Antarctica{to Cape Town.

Fig. 1 shows the distribution of surface temperature, pH, dissolved oxygen,
chlorinity, phosphate-P, silicate-Si and nitrite-N of the sea water between the Cape
of Good Hope and Antarctica. And Fig. 2 shows the distribution of these components

on the return cruise.
The surface water temperature decreases to 10°C at 41°S and to 6°C at 45°S, and
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to 2°C at 50°S. And the coldest water layer, with temperature ranging from 0°C to
—1.8°C was extended to the south of 58°S.

As shown in Fig. 1 a sharp change of water temperature at the surface occurrs
40°~43°S where the water temperature goes down from 20°C to 10°C. Thus it may
be considered as Agulhas Convergence Region. And Subtropical Convergence Region
may be supposed about 45°S where the water temperature goes down from 12°C to
6°C, while Antarctic Convergence may be considered to locate near 48°S where the
surface water temperature 2°C was observed.

On the return cruise somewhat different distribution was observed.

The values of pH indicate 8.15 at 41°S and 7.9 from 65°S to the edge of the ice
sea. On the return cruise variation of pH value shows a different type.

The distribution of chlorinity shows the same variation as the temperature.
Reduction in the chlorinity from 19.76%, to 18.74%, was observed between 40°S~45°S.
And in areas south of 47°S there was less saline water.

The content of oxygen is 6.08 ml/L near 43°S: it increased to 7.54 ml/L at 51°S.
And it increased to 8.30 at 61°S. But it ‘decreased more or less in the far south
region. On the return cruise, we did not determine oxygen because of the storm.

As to the content of silicate-Si in the surface layer, 10 g atoms/L was observed
near 45°S, but it increased 30 xg atoms/L at the Antarctic Convergence. The silicate-
Si content increased as the observation station approached to the continent and finally
indicated 60 g atoms/L. On the return cruise the change at the Antarctic Conver-
gence is not so clear as before.

As to the phosphate-P, 1.0 #g atoms/L was observed at 43°S and the content
increased gradually as the station approached the ice edge. Then 3.6 xg atoms/L was
observed at 55°S. On the return cruise we could not detect phosphate-P at 52°S.

The differences of nutrient matter distribution in outward and returning cruise
may be considered that it was partly because of the bad ice condition in this expedi-
tion.

5. Results of vertical observations

The results of vertical observation are represented in Appendix 3. Some places
where vertical observations had been carried out in Antarctica, are depicted in Fig. 3.
The details of the observation are summarized in Appendix 2 and the data was shown
in Figs. 4-12.

As to the surface water, the value of pH was below 8.0 and the chlorinity was
low as 18.89%, while in Antarctic circumpolar water, pH exceeds 8.0 and chlorinity
attains the constant value of about 19.20%, down to 2000 m at the several stations.

The lower chlorinity found near the surface might result from the melting of ice.

The amount of dissolved oxygen was about 7ml/L in the surface water, but it
decreased to 4 ml/L in Antarctic circumpolar water.

Concerning phosphate, the contents in the surface water were 2-3 ug atoms/L
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and a few changes were observed in th.e vertical direction. A
Silicate-Si in the surface water was more than 60 zg atoms/L and increased with
the depth. Finally it indicated 100 xg atoms/L down to 2000 m.
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Fig. 3. Stations: vertical observation carried out.
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Station No. 1 showed a somewhat different type of distribution because of locating
in the pack ice region.

The distribution of temperature and the movements of sea water at the depth of
50 m, 100 m,\ 150 m, and 200 m were depicted in Figs. 13, 14, 15 and 16. Above the data
the movements of sea water near Lutzow-Holm Bay were suggested as follows: In
the shallow layer cold water may be moving from east to west, while in the deep
layer cold water may be moving in the opposite direction.
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Fig. 4. Results of vertical observation. 27-XII-1961 66°18’S, 40°20'E
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APPENDICES
1. Results of BT observation.
No. 11 |2 | 3 4 5 6 7 8
day | 2-11- 1961l 3-11-1961| 4-11-1961| 5-11-1961| 6-11-1961| 7-11-1961| 8-11-1961| 9-11-1961
time 1000 ‘ 1005 0930 0930 0930 0930 0930 0930
location 28-11.5N| 25-33N 22-34N ‘ 19-28N 16-32N 13-35N 10-25N 07-32N
. 130-05E | 127-30E | 124-18E ! 121-09E ' 117-58E | 114-50E | 111-33E | 108-41E
00 25.2 26.8 26.2 27.0 27.6 28.0 28.5 28.0
10 25.1 26.6 26.0 27.0 27.6 28.0 28.5 28.0
20 25.1 26.6 26.0 27.0 27.5 28.0 28.5 27.9
~ 30 25.0 26.6 26.0 27.0 27.5 25.1 28.5 27.4
50 24.9 26.5 26.0 27.0 27.3 20.5 28.5 24.0
75 26.3 . 26.0 24.5 23.0 19.3 25.6 23.2
100 24.9 23.5 22.2 21.3 18.5 21.5 22.7
125 23.2 22.4 21.3 18.9 17.7
150 21.8 21.3 19.6 17.5 17.7
175 21.0 21.1 18.5 16.5 16.5
200 16.9 15.4 15.5
225 14.4 14.5
250 13.5 13.7
No. 9 10 11 14 15 16
‘"day 19-11-196120-11-1961/21-11-1961 22 11- 1961'23 11-1961{24-11-1961/26-11-1961(27-11-1961
time 0930 0930 0930 0930 0930 0930 0930 0930
location 05-04N 02-37TN 00-03N  02-33S 05-02 S \07_44 S 12-578S 15-27S
93-31E 90-17E 86-32E 83-05E 79-26E  75-42E 69-00E 65-17TE
00 28.2 27.9 27.2 27.6 27.2 27.6 27.2 26.2
10 28.2 28.0 27.2 27.6 27.2 27.6 26.8 26.2
20 28.2 28.0 27.1 27.6 27.2 27.6 26.8 26.2
30 25.3 27.9 26.9 27.6 27.2 27.6 26.8 26.2
50 21.8 26.8 26.8 27.6 27.2 27.6 26.8 25.7
75 17.7 20.7 23.9 27.5 25.8 27.5 26.1 24.2
100 15.9 18.6 21.2 20.0 22.3 27.5 24.3 23.4
125 15.0 17.5 17.5 16.6 18.3 24.9 19.7 22.9
150 13.9 15.4 15.5 14.9 14.8 21.4 18.3 21.6
175 12.8 14.3 14.5 13.5 13.5 18.5 17.3 19.8
200 14.0 13.5 12.7 12.3 15.6 15.6 18.5
225 13.0 12.3 11.5 13.6 14.5 17.7
250 12.0 11.4 12.6 14.0 16.0
No. ‘ 17 18 19 20 21 22 23 24
day 28-11-1961/29-11-1961/30-11-19611-12-1961 |2-12-1961 3-12-1961 4-12-1961 [5-12-1961
time 0930 0930 0930 0930 0930 0930 0930 0930
location 118-04S 20-34S 22-30 S 24-20S. [26-20S 27-51 S 29-49 S 31-40S
61-37E 57-56 E 53-47TE 49-35E 45-29 E 41-50 E 37-32E 32-49E
00 ‘ 26.0 25.6 26.3 25.0 ‘ 24.2 23.8 | 21.0 20.7
10 +  26.0 25.6 26.3 25.0 23.8 23.8 21.0 20.6
20 25.9 25.6 26.3 25.0 23.5 23.8 20.9 20.6
30 25.9 25.5 25.7 24.8 22.8 23.8 20.8 20.5
50 25.9 24.6 24.3 24.5 22.0 22.2 20.5 20.3
75 24.3 18.8 23.5 24.1 19.8 20.3 19.2 19.7
100 24.1 17.9 23.1 23.3 18.3 19.2 18.6 18.8
125 23.8 17.1 22.5 23.0 17.8 17.8 17.8 18.2
150 22.7 21.3 22.0 22.5 17.3 17.1 “17.5 17.8
175 21.1 20.7 21.3 22.0 16.3 16.5 17.1 17.3
200 20.6 19.8 20.3 21.3 15.4 16.0 16.8 17.3
225 19.9 19.0 19.5 20.6 14.8 - 15.4 16.6 17.3
250 18.6 18.1 18.7 19.2 14.2 15.1 16.3 17.2
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No. 25 26 27 28 29 30 31 32
day 6-12-1961 15-12-196116-12-1961117-12~ 1961/18-12-1961'19-12-196120-12-1961 21-12-1961
time 0930 0930 0930 0930 0930 0930 0930 0932
location [33-32S  [36-208  39-30S  43-09S  46-49S . 50-52S  |54-17S  (57-39 S
28-32E  [19-22E  21-50E [25-15E  27-44E [30-55E 133-34E  [37-02E
00 22.8 | 18.1 20.6 | 11.6 6.6 2.4 | 1.4 1.2
10 22.8 18.1 20.6 | 11.4 6.3 2.4 1.4 1.2
20 22.8 18.2 20.6 | 11.0 6.2 2.4 1.4 1.2
30 22.8 18.1 20.5 | 10.8 5.8 2.4 1.4 1.2
50 22.7 14.9 20.1 10.4 5.5 2.4 1.4 1.2
75 19.8 13.9 19.4 | 10.3 5.4 1.8 1.4 0.5
100 18.8 13.3 18.9 9.8 5.3 1.6 1.0 | 0.3
125 18.0 12.8 18.5 | 9.2 5.0 1.7 0.5 | 0.3
150 17.4 12.2 18.1 | 9.5 4.8 1.0 0.5 | —0.1
175 16.6 | 11.7 17.7 8.2 4.4 0.7 0.6 0.2
200 16.3 l 11.5 17.5 | 8.2 4.2 0.7 0.8 0.9
225 5.9 | 11.3 17.4 | 8.0 4.2 1.0 1.2 1.4
250 15.5 | 10.5 16.9 | 8.4 4.3 1.2 1.6 1.6
No. 33 34 35 136 37 38 39 40
day 21-12-196122-12-196123-12-1961,25-12-1961|27-12-196129-12-196130-12-1961 4-1-1962
time 0940 0930 0930 10830 0930 1630 0400 0100
location 57-40S  61-04S ‘64 328 '65-43S  166-18S  65-00S  65-43S  [65-268
37-23E  [40-51E  44-38E  143-36E  |[40-20E  |40-19.5E [42-53.5S |46-00E
00 | 1.1 0.2 | —1.2 —17 | 17 0.0\ —o09 | —156
10 1.1 —0.2 -1.2 —1.7 -1.7 -0.2 | —0.9 | —1.7
20 10 | —02 | -13 —17 | —17, —05 —12 | -1.8
30 1.0 —0.2 —-1.4 —1.8 -1.7 | —0.5 | —-1.4  -1.8
50 0.9 —-0.2 | -1.5 —1.8 -1.7 | —-0.8 —1.7 —1.8
75 0.8 —0.4 | —1.0 -1.8 -0.2 | -1.5 | -1.3 | -1.8
100 0.5 —1.3 | 1.0 —1.1 1.1 | —1.5 | 0.7 —1.7
125 0.5 | —1.2 1.4 —0.2 1.3 | —0.1 | 1.2 ! -—186
150 0.4 : —0.8 1.6 0.5 1.4 | 1.1 ‘ 1.3 —0.9
175 0.7 | 0.0 - 1.6 0.8 1.5 1.3 1.4 —0.6
200 1.2 1.0 | 1.6 1.1 1.5 1.4 1.4 —0.8
225 1.4 1.1 1.6 1.2 1.5 1.5 1.4 —0.2
250 1.6 1.2 1.6 | 1.5 1.3 | 0.3
No. 41 42 43 44 45 46 47 48
day 4-1-1962 |4-1-1962 |7-1-1962 [16-2-1962 [17-2-1962 [18-2-1962 21-2-1962 122-2-1962
time 1200 1330 1500 500 0930 0930 0930 0930
location [65-49S  65-48S  |67-09S  66-18S  63-33S  [60-27S  [52-21S  148-37S
49-03E [49-03E [39-47E  33-31E 31-50E  |30-23E 125-27TE  [23-57E
00 -1.5 -1.6 | —1.5 —0.3 0.8 1.1 17 5.8
10 -1.5 -1.6 | —18 —0.3 0.8 1.1 1.7 5.8
20 —1.6 -1.7 | -1.8 —0.5 0.8 1.1 1.7 5.8
30 -1.7 -1.8 | -—1.8 —0.8 0.7 1.1 1.7 5.8
50 -1.8 -1.8 | —1.8 -1.3 -1.6 1.0 1.7 5.8
75 -1.8 -1.8 -1.8 —1.5 -1.7 —0.8 1.1 5.7
100 —1.8 —-1.8 | -1.8 —1.5 —1.3 —0.7 0.4 4.5
125 —1.8 -1.5 | —1.8 —1.5 0.2 —0.7 0.1 4.0
150 -1.8 —0.8 -1.8 —1.5 0.8 —0.4 0.2 3.7
175 -1.8 —0.2 . —1.7 —1.5 1.1 0.5 0.5 3.3
200 —1.8 —-0.3 | —-15 -1.3 1.3 1.2 1.1 3.5
225 —1.8 0.5 | —1.0 —1.0 1.5 1.6 1.6 3.4
250 -1.8 0.7 —0.4 1.5 1.7 1.8 3.4
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No. 49 50 51 52 53 54 55 56
day 23-2-1962 [25-2-1962 (9-3-1962 |11-3-1962 [12-3-1962 (13-3-1962 [14-3-1962 (15-3-1962
time 0930 0930 {0930 0930 0930 0930 0930 0930
location '44-46S  [37-04S . [32-33S  [29-36S  [27-13S  26-06S  [24-38S  122-54S
22-38E  [19-31E  [30-12E  |38-04E |42-05E = [45-42E |48-44E  52-22E
00 11.3 22.2 24.6 25.3 27.1 27.1 27.7 27.5
10 11.3 22.2 24.5 25.4 27.1 27.1 217 27.5
20 11.3 22.2 24.2 25.4 26.8 27.1 . 21.1 27.5
30 11.3 22.2 24.0 25.3 26.4 27.0 | 21.7 27.5
50 11.3 21.9 23.7 25.3 26.3 24.5 . 26.4 27.5
75 10.4 18.7 20.5 22.3 25.7 23.5 25.5 24.5
100 9.9 16.1 19.3 21.0 23.0 22.0 24.2 22.6
125 9.8 14.2 18.3 18.7 21.7 23.0 21.2
150 9.6 12.8 18.2 17.1 19.4 21.7 20.2
175 9.7 11.7 17.7 11.8 18.3 ‘ 20.4 19.0
200 9.5 10.7 17.5 11.3 17.3 19.0 17.7
225 9.5 10.2 17.4 10.9 16.7 18.2 17.0
250 9.4 9.6 | 17.0 10.6 16.0 17.5 | 16.3
No. 57 58 59 60 61 62 63 64
day 16-3-1962 [17-3-1962 [18-3-1962 19-3-1962 120-3-1962 [21-3-1962 22-3-1962 [23-3-1962
time 0940 0930 0930 0930 0930 0930 0930 0930
location [21-258 [19-28S - [17-03S  [14-37S  |12-20S  [10-01S  07-31S  [05-24 S
, 56-19E  [59-20E  62-51E  66-14E  69-55E 73-01E  |[76-19E [79-27E
00 28.1 28.1 28.4 29.4 29.2 29.2 29.1 28.9
10 28.1 28.1 28.4 29.3 29.1 29.2 29.1 28.9
20 28.1 28.1 28.4 29.2 29.0 29.1 29.1 28.8
30 28.1 28.1 28.3 29.1 29.0 28.9 27.9 28.8
50 27.4 28.1 27.2 29.0 28.0 28.1 23.3 28.4
75 25.3 26.5 25.1 26.3 23.7 24.2 19.5 23.8
100 | 23.6 24.0 23.7 23.8 20.8 20.6 16.7 17.5
122 22.5 23.1 22.3 22.5 18.4 17.7 14.0 25.0
150 21.5 22.3 21.5 20.5 16.0 16.0 22.7 13.0
175 20.5 21.5 20.7 18.7 14.5 15.0 12.4 12.2
200 19.8 20.7 20.0 17.8 13.6 14.2 11.8 11.8
225 18.7 20.2 19.4 16.1 12.8 13.3 11.5
250 17.8 18.8 18.4 15.6 | 12.2 12.7 11.1
“No. 65 166 67 68 69 70 71 72
day 24-3-1962 25-3-1962 [26-3-1962 [7-4-1962 [8-4-1962 (9-4-1962 -|10-4-1962 [11-4-1962
time (0930 0930 0930 0930 0930 0930 0930 0930
location (02-558  00-21S8  02-07N  (09-31N. [11-39N  [15-45N  [18-38N  [21-17N
82-54E |86-24E  |89-49E |111-04E [113-45E [116-50E |119-32E |121-56E
00 28.9 29.0 29.1 27.6 27.7 28.0 26.5 25.8
10 28.9 29.0 29.1 27.4 27.7 28.0 | 26.5 25.8
20 28.9 28.9 29.0 27.0 27.3 27.6 25.5 25.7
30 28.9 | 28.8 29.0 26.7 27.1 27.5 23.2 25.2
50 26.2 28.6 28.5 26.2 26.5 27.3 21.0 24.5
75 20.7 25.6 26.2 22.1 23.0 23.5 19.6 24.2
100 18.8 22.7 24.2 21.3 19.3 21.0 18.2 23.5
12 17.5 20.3 18.7 19.6 18.1 19.0 17.5 23.2
150 16.3 17.3 | 16.8 17.6 17.0 17.3 16.3 22.3
175 15.7 14.5 14.7 16.7 16.3 16.3 14.7 21.4
200 15.0 13.5 12.8 14.7 15.7 15.6 13.1 20.6
225 14.4 12.4 12.4 13.5 14.9 14.6 12.5 19.5
250 \ ,\ 12.0 12.2 13.2 14.2 13.9 12.2 17.8




38 Yushiro Kuca and Kunihiko WATANUKI (1556) [kt
No. 73 iz | B ) T
day 12-4-1962 113-4-1962 | |
time 0930 0930
location [23-39N  [26-43N 5
125-17E  [128-36E | , ; B
00 228 | 22.0 | | |
10 92.7 22.0
20 22.7 21.8
30 22.5 21.6
50 22.2 21.4
75 21.5 21.0
100 20.8 20.8 |
125 20.2 20.4 |
150 19 .4 20.2
175 18.7 19.5
200 18.3 19.0 ,
225 17.7 18.5
250 -17.3 —
2. Details of vertical observations.
Station Date 1 Locality Ob%e;;'&clon Dredge
36-X1-27 66-18 S
1 1000-1330 | 40-20E 1000 m
36-X0-29 65-00
2 1650-1800 | 40-19.5 2500
36-X0-30 65-43
3 0400-0730 | 42-53.5 2500
37-T-3~4  65-26
4 2310-0300 ; 46-00 2500
T _ Angle 10° depth 2560m
5 ?;001_1%00 Zg_%g % 2500 stone 100, max. 9 em X7 ecm X3 em
: mud 0.4[, shells.
' 37-11-15 67-33 Angle 40° depth 980m
6 2300-2400 33 35 1000 mud 1.17, shells
stone 200, max. 7emX3.5em X3 em
o . Angle 10° depth 1210m
7 gg 4SIE 051)30 gg_‘gg BT only stone 16, max. 3em X 2em X2 em
mud 0.121.
8 37-T-16 66-17.5 1900 é&tgg(lee 220 depth 1260m
. 0930-1040 33-30.5 mud 2.0l
37-1II-24 ' 41-27
9 0630-1010 ! 21-07 1200
37-1-22 07-08.5
10 1300-1600 |  76-48 1500
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3. Subsurface oceanographic observation.
Station 1. Dee. 27, 1961 1000~1330 66°18'S 40°20'E
Depth | o0 o ; 0, P l si | cl | NO, NO;
m | ml/L | pgA/L | pgA/L \ % | tgA/L | pgA/L
00 —1.6 ice |
10 —1.82 7.98 7.14 3.6 50 18.87 0.2 n.d.
25 —1.81 8.02 7.15 3.7 51 18.87 0.1 '
50 —1.84 8.10 6.72 2.7 42 18.92 0.2
75 —1.47 7.92 6.45 2.7 69 19.03 0.3
85 1.97 7.94 4.40 4.8 73 19.16 —
122 0.19 7.96 4.20 3.6 82 19.19 —
161 1.31 8.10 3.96 4.1 91 19.22 —
242 1.37 8.00 4.25 4.0 73 19.22 —
327 1.37 8.00 4.18 3.9 86 19.23 0.1
418 1.29 7.90 4.38 3.7 68 19.23 —
610 1.07 7.93 4.18 4.2 87 19.22 Tr
809 0.89 7.90 4.46 3.0 87 19.22 —
1009 0.71 7.92 4.40 2.5 96 19.21 Tr
Station 2. Dec. 29, 1961 1630~1800 65°00'S 40°19.5'E
Depth | o0 - 0. P Si C NO; | NO,
m ml/L  pgA/L  pgA/L | %  pgA/L | pgA/L
00 —0.2 7.90 7.72 3.3 21 18.82 | n.d. n.d.
10 —0.20 8.00 7.62 2.3 21 18.87 1
25 —0.59 7.98 7.63 2.2 21 18.86
50 —1.03 " 7.98 7.83 2.8 21 18.88
75 -1.71 8.06 7.41 3.2 60 18.92
100 —1.62 7.90 7.15 1.8 60 18.97 |
144 0.56 7.82 4.93 3.1 69 19.11
192 1.21 7.90 -4.49 1.2 78 19.18
292 1.42 7.92 4.30 1.8 .87 19.20
392 1.42 7.91 4.28 2.2 78 19.21
492 1.31 7.95 4.36 2.7 87 19.20
597 1.21 7.90 4.31 3.4 - 106 19.22
791 1.00 .7.90 4.81 4.1 87 19.21
985 0.82 1 17.89 4.47 2.8 101 19.20
1201 0.64 8.00 4.49 1.1 87 19.20
1498 0.47 l 8.00 4.57 3.3 97 19.20
1992 - 0.26 7.92 4.76 4.2 111 19.19
2489 0.07 8.01 4.84 2.5 120 19.20




40 Yushiro Kuca and Kunihiko WATANUKI (1558) [ Mg &l
Station 3. Dec. 30, 1961 0400~0730 65°-43'S 42°53.5'E
Depth | o0 oH o | P i i ’ NO, ' NO
m ml/L | pgA/L | pgA/L %) tgA/L | pgA/L
0 | —1.0 7.90 | 7.59 4.1 56 18.76 nd | nd
9 | —0.76 | 7.9 7.68 3.7 58 18.85
24 | —1.15 | 7.98 7.61 3.6 | 58 18.84
46 | —1.8 | 7.93 7.00 3.2 56 19.23
69 | —1.81 | 7.9 6.67 3.3 65 19.13
92 0.32 | 7.90 4.98 3.7 78 19.14
140 1.18 | 7.8 4.96 2.2 68 19.22
189 1.3¢ | 7.9 4.36 1.9 68 19.20
288 1.20 | 17.85 4.39 4.1 87 19.19
389 1.13 | 17.89 4.50 3.7 87 19.20
487 1.00 | 7.98 4.33 4.1 86 19.23
621 0.90 7.98 4.40 3.4 | T8 19.16
816 0.79 | 7.8 4.56 42 M 19.22
1010 0.63  7.98 4.66 2.7 111 19.22
1204 0.43 | 7.92 4.49 4.0 97 19.21
1498 0.31 | 7.92 471 | 0.2 97 19.19 |
1993 0.05 7.92 5.02 ‘ 2.1 97 '
2491 | —0.16 | 17.89 .09 | 23 92
Station 4. 3~4, Jan. 1962 2310~0300 65°26'S 46°00'E
Depth | ;o0 |0 P s al NO, | NoO,
m J ml/L rgA/L | pg A/L %o rgA/L | pgA/L
0 | —1.6 7.9 | 7.5 23 | 60 | 18.69 nd | nd
9 | —1.54  8.00 7.29 2.5 69 18.74 %
23 | —1.79 . 7.97 6.88 2.8 69 18.88 |
46 | —1.81 | 8.08 6.81 2.7 87 18.93
69 | —1.80 | 8.0 6.82 2.4 81 19.01
92 | —1.77  8.00 6.85 2.8 69 19.01
136 | —1.18 | 8.10 6.35 2.4 87 19.15
178 | —0.65 | 8.00 6.25 2.8 78 19.26 |
259 0.62 | 8.00 5.01 2.8 86 19.30 |
348 0.92  8.02 4.77 2.4 97 19.31
440 0.78 | 17.98 4.95 2.0 97 19.37 |
505 0.76 | 7.92 4.59 2.8 99 19.37 |
738 0.70 | 8.00 4.69 2.9 106 19.19 ’
912 0.52 | 8.00 4.75 3.2 106 19.18 |
1085 0.43 | 8.00 4.73 2.1 115 19.36
1350 0.24 | 17.90 4.95 2.9 115 19.19
1820 0.00 | 7.93 4.97 2.9 114 19.19
2307 | —0.19 | 7.9 5.18 2.8 87 19.18
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Station 5. Jan. 1962 1200~1740 45°48.8'S 46°00'E

Depth | o0 - \ 0y ‘ P ‘ si ‘ a { NO. 1 NO;
m ml/L rg A/L | pg A/L %o rgA/L | pgA/L
0 | —1.2 7.98 7.94 0.3 53 18.77 n.d. nd
10 | —1.27 | 8.18 7.78 2.1 43 18.76
25 | —1.44 | 8.18 7.81 2.4 43 18.78
50 | —1.82 | 8.11 7.02 2.4 62 18.90
75 | —1.84 | 8.17 7.05 2.4 62 18.96
00 | —1.88 | 8.12 7.09 2.4 66 18.97
149 | —1.81 | 7.92 7.29 2.4 51 19.00
195 | —1.82 | 8.00 7.22 2.4 51 19.02
200 | —1.72 | 7.92 7.29 2.4 66 19.13
300 | —1.18 | 8.03 6.71 2.0 53 19.19
514 0.39 | 7.90 5.13 1.9 79 19.16
612 0.49 | 7.87 4.80 2.4 72 19.20
809 .| 0.34 | 7.88 4.85 2.4 87 19.22
1006 0.13 | 7.86 5.01 2.4 97 19.20
1203 | —0.02 | 7.89 4.91 2.4 97 19.19
1502 | —0.08 & 7.88 5.09 2.4 83 19.18
2002 | —0.20 | 17.90 5.25 2.4 97 19.21
2502 | —0.23 | 8.01 5.16 2.4 106 19.21
Station 6. Feb. 15, 1962 2300~2400 67°33'S 33°35E
Depth | 4o - \ 0, | P Si cl NO. NO:
m | ml/L i rgA/L | pg A/L %o rgA/L | prgA/L
0 | —1.6 7.95 7.19 2.7 65 | 18.85 Tr —
45 | —1.82 | 8.10 7.09 2.4 56 18.93 0.4 Tr
9 | —1.80 | 8.15 6.81 2.1 61 19.04 0.2 2.1
243 | —0.77 | 8.01 6.27 2.1 69 19.17 0.4 5.6
404 | —0.47 | 8.07 5.26 2.8 83 19.22 0.7 -
674 0.17 | 8.10 4.97 2.3 85 19.26 Tr 8.0
870 | —0.15 | 7.98 4.92 2.4 97 19.23 0.3 5.0
Station 8. Feb. 16, 1962 0930~1040 66°17.5S 33°30.5'E
depth oC - 0. | P si |« NO: NO:
m mi/L pgA/L | pgA/L %o rg A/L | pg A/L
00 0.7 | 8.05 | 7.90 2.3 61 | 18.89 | = —
89 | —1.79 | 8.06 7.09 2.4 69 19.10 0.1 10.0
184 | —1.718 | 8.12 6.96 2.2 65 19.11 0.6 —
315 0.06 | 8.00 5.43 2.7 79 19.23 0.2 0.5
500 0.55 | 8.15 4.99 2.3 79 19.24 6.7 +
787 0.37 8.10 4.87 2.1 87 19.28 7.5 Tr
981 | 0.20 | 8.10 4.98 2.4 92 19.29 Tr 10.4
1180 0.03 | 8.10 513 | 2.4 o7 19.24 + 10.8




42 Yushiro KuGA and Kunihiko WATANUKI ©(1560) (&

Station 9. Feb. 24, 1962 0630~1010 41°27'S 21°07'E

Depth +°C pH 0: P Si C/l NO; NOs
m mi/L | pgA/L | pgA/L | % | pgA/L | g A/L
00 15.0 818 | 570 | — — 19.41 — —
10 15.05 | 8.28 5.90 0.6 13 19.47 0.1 0.7
24 14.99 = 8.28 5.85 0.5 13 19.49 0.1 0.1
47 14.86 | 8.20 5.55 0.5 17 19.49 0.1 Tr
7 11.61 — _ — — — - —
9% 10.83 | 8.20 5.81 1.2 17 19.25 0.3 4.0
143 9.79 | 8.12 5.74 1.3 17 19.24 0.3 1.8
192 9.25 | 8.10 5.63 1.3 22 19.18 0.7 7.2
289 8.92 | 8.02 4.78 1.0 24 19.27 2.8 8.6
889 7.82 | 8.00 4.28 1.0 26 19.21 6.0 10.0
446 6.3¢ | 8.00 4.7 1.9 26 19.14 0.9 15.0
533 4.80 | 8.00 5.29 1.5 30 19.06 1.7 17.0
700 4.09 | 7.90 5.01 0.2 40 | 19.06 01 | . Tr
875 3.44 | 7.92 5.16 2.4 52 19.10 5.0 5.6
1056 3.22 | 7.92 4.00 1.5 52 | 19.17 1.3 15.4

Station 10. Mar. 22, 1962 1300~1600 7°08.5'S 76°-48'E

Depth +°C pH O: P Si Cl NO; NO;
m ml/L | pgA/L | pgA/L | pgA/L | pgA/L | tgA/L
00 30.0 8.20 4.28 — 9 18.97 — —
9 28.79 8.20 4.29 — 9 19.12 — —
22 28.48 8.25 4.43 0.2 9 19.27 — —
44 22.53 — — — — — — —
66 19.07 8.02 2.56 0.3 17 19.37 0.1 0.2
87 15.86 79.0 2.00 0.2 26 19.29 0.1 +
122 12.86 7.82 1.74 1.3 30 19.29 1.0 3.0
159 11.90 7.80 1.75 1.3 30 19.32 0.7 4.4
237 11.08 i 7.80 2.10 2.0 26 19.38 1.0 —
320 10.21 7.80 2.25 2.3 26 19.35 1.0 5.2
400 9.55 e — — — — J — —
485 8.76 7.75 2.04 2.7 30 19.34 1.4 —
805 6.70 7.72 1.67 0.9 56 19.32 3.0 10.2
1000 5.72 7.72 1.70 0.6 65 19.31 — 8.2
1300 4.56 7.80 l’ 2.07 | 2.9 68 19.31 — 8.2




4. Oceanographical data observed by the observation ship, the Sova between Cape Town and Liitzow-Holm Bay.

Time Water slgliséd }ﬂ‘};:o?P Silig«;te- { NitIfIite- ‘Nitrate-{ Chlo- | ea- Apt}rlrégs- Wind
Date Locality temp.\ pH 0 p #e L 1 7 | rinity ther temﬁ Wave Swell
(SAT) ‘ °Q 2 g | g g | 8 4 ey m/sec
, ml/L 'atoms/L'atoms/L'atoms/Latoms/L C ] .
Dec.14| S E [ 1 ! \ ; . E 8.5 4!,
15 0930 [36-20 19-22 | 17.98.13/ n.d. | 1.3 | 13 — | Trace | 19.68 O 17.8| E 99| E 6.02Y, { S o7 o
' ' NNE 9.8 2,
16/ 0930 89-30 21-50 | 20.38.17/ 4.91 | Tr 0 _ + |19.760 O 18.0 [ENE 8.4 [ENE 3.0 1.0 { }% 9.2 %3/0
. /4
| W 12.2 3:0
171 0930 |43-09 25-15 | 12.7)8.10| 6.08 | 0.9 0 + ++ | 19.09 = 15| N 83| N 3.0 ’/2{ N 6.2 19
. 1 ls ' sSw10.0 17,
| , WNWI2.5 4.0
18 0930 |46-49 27-44 | 6.28.07 6.97 | 1.8 7 0.4 + 1874 = 9.2 N 16.2| N 5.0 2.0 { SNW 15'8 g]./o
. /2
X 1
19 0930 [50-52 30-55 | 2.28.07/7.54| 2.3 | 22- | 0.3 | ++ |18.74 O 2.9 | NW 12.6 | Nw 5.0 19 {(WNW13-3 2/
20 0930 |54-17 33-34 | 1.58.02 7.54 | 3.6 | 30 Tr + | 18.84 0.4| W 11.4 [WSW 6.0 2°/, {stvwig:g i’./S
~ ( _ | W 13.05.0
21| 0930 |57-39 37-02 | 0.88.02(7.93| 2.7 | 30 0.3 | ++ |18.8) © 0.3 WSW11.4| W 4.8 29, {WSW 7.2 49,
_ . ; U sw 4.0 3,
& _ | (WNW11.5 3%,
99 0930 l61-04 40-51 | —0.78.03/ 8.30 | 2.6 | 51 0.3 | ++ |18.8 © | —0.8 WNW 9.0| W 4.51.0 {svsvm%.g %l./o
23 0930 164-32 44-38 | —1.58.01/ 7.56 | 1.2 | 50 02 | + (187 © | —1.1 WNW 7.1 [WNW 3.5 9/, {W‘I,‘vaﬁjg 3;2
24| 0930 |65-28 44-53 | n.d. ln. d/nd | nd | nd | nd. | nnd. | nd.| © | —1.3|ENE 5.6 ice NNE 9.5 87
. 1 ) . 2
25 0930 6543 43-36 | —1.87.90 7 .. | 2.2 | 51 01 | ++ |18.77 % | —1.7|ESE 13.6 E 3.0 U, { NE 6.0 1'/;
26l 0930 166-30 4038 | n.d. n.d.n.d. nd | nd. | nd. | nd |[nd| ® | -1.1| E 9.8 E 1.0 Y, ice
2711000-13-3066-18 40-20 | n.d. n.d.| n.d. n.d. n.d. n.d. |- n.d. n.d. 0) —1.3/ESE 3.5 ice NW 12.5 2.0
29 1630  [65-00 40-19.5—0.3 7.90 7.72| 3.3 | 51 0.1 + |188 & | —05| N 3.2/ N 2.0 Y, {NNE 7.5 1.0
42- l — ' 1| INNW12.3 1!/,
30 0400 [65-43 ‘5 . —1.0{7.90 7.59 | 4.1 | 56 0.3 + |18.76 © | -5.0| E 53| E 2.0 {NNE 2.3 s
, . ] ;
Jan. 3 2300 [65-26 46-00 | —1.67.937.55 | 2.3 | 60 | nd. | nd |18.69 ® | —1.6) NE 4.7| NE 2.01Y, {%Nng'g H:
\ 5 . ‘
65- 49— ‘ NNE13.0 19,
4 0 |%5 %04 —127.98 704 03 | 53 | nd | nd [187] o | -17WNW 3.5 NNW2.5 ' {WNW 58 11/.
n.d.: not determined —: none
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5. Oceanographical data observed by the observation ship, the SOYA between Liitzow-Holm Bay and Cape Town.

. "Dis- | Phos Silicate- 'Nltrlte— Nltrate | CAtmos- |
: Time Water | Chlo ’ Wind

Date} Locality |temp. ‘pH'S"lved phate'P S‘ | ,J ‘rmlty W?i;r fg‘rﬁ; Wave Swell
- (SAT) ) ‘ ‘ ml/L atoms/L atoms /L atoms/L atoms /L‘ ﬁJ °C m/ sec i o
Feb. | S B o | | | } | (NNW10.5 ¥/,
15, 2100-240067-38 3335 —1.6)7.95 7.19| 2.8 | 64 | Tr _ s 85 © —6.4 ESE 7.4 ] 3.0 '/, {WNW 80 1.
16| 0400-050066-58 33-33 | —0.28.10(8.43 | 2.4 | 60 | Tr | — 18.98 © | —1.7 iE SE 3.0 ' {RNW60 i

! | '
66 33 i | ! WNW 9.7 1.0
16) 0930-12000 96~ 33~ | 40.78.05 7.91| 2.3 | 60 | Tr — l1889 ® | —0.7|ENE 5.6 E i1, {NNW 8.8 ¥/,
17.5 30.5 | | | | B o~ i

| |
‘ " ‘ | WNW 9.5 4.0
*
17 0930 63-33 81-50 | 1.08.00n.d.| 0.6 | 4 = — Tr |18.64 & 0.3 /SSW 14.9 |SSW 5.5 2//, {NNW 3 3/,
! NNWI11.0 4'/;
17 0930 60-27 30-23 | 1.07.98/ n.d. | 1.3 | 50 | — + | 18.66l © 1.1 WNW 15.2 WNW 5.2 2/, {WNW 8.0 4.0
[ S SW10.2 2.0
18 0930 [57-59 28; 5 2.27.95 n.d.| 0.6 34 f — — | 18.71 @ 2.5 | NW 16.7 | NW 7.0 4.00 WNW11.2 6/,
B | W 14.2 6/,
20 0930 [55-23 27-17 | 2.17.93 nd. | 0.2 | 24 | — — 18.82‘ * 3.1 WNW 20.6 WNW 5.5 3'/; { NW 116 4f
| W 13.0 6,
21 0930 [52-21 25-57 | 2.07.93 n.d. - 24 — - 18-85! ® | 1.6 | w162 W 4.73.0 { NW 11.2 5.0
\ ; ‘ ‘ W 13.5 4'/,
220 0930 |48-37 23-57 | 5.6'8.02| n.d. — | — —  18.70, © 4.0 SW 13.3! SW 5.5 2/, { SW 12.0 4.0
| WNWI11.5 2i/,
| S SW10.0 2'/,
23 0930 |44-46 22-38 | 11.0[8.10/ 6.10 |  — 8 — — |19.14 @ 9.9 NNW 6.5 NNW 2.5 /5 { SW 12.5 2.0
W 9.0 1/
1

24 0630-093041-27 21-07 | 15.08.18 570, — | 0 | — | — |19.41] © | 1.0 s 48| s 107> {FFEW-2
25 080 go41981) 21082495 T | 17 | — | — 1958 © | 184[SSE T.1/SSE 40 L0 (57 3 %)
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