
Monitoring of Pond Water near Syowa Station 

Haruta MURAY AMA1
\ Kunihiko WAT ANUKI21, Shyu NAKA Y A3

\ 

Hideki KUB0TA4) and Tetsuya TORil5) 

JJ Ii : flB;fi1£:ttl!.#J!iO)JlE:i't!f1*t.::.�:t�f;:O)�fBtMftE L, -t O)l'fHf�Cl)}il!t ii 
JA\. '*l!lfflt.::. '! t.:ti: 0 -cl, o. �{t¥g -1' * :/ rA'l/lt-e�tf:lilOJ�JH:ffe--t c, :Q:�fii 
1. 3 mg/I, iil*fft'.i 210 g/l (20°C O)*,§t 1. 223) -c:·S o. .:..ntdfHf L-C\., o:liK 

ffiOJ{JU�IHt. � '! � 'i-C:-S iJ, �*t.::.�t.�¥gfisl!Wn:!?£A,tJ:: mirB t ?P" '· .:. .n G ml 

i'§OJ7t(ffil•:R'.q:-f1 t.::. E 0) J: ? t.::.�lbi"" oii•�t., :l:1!!3*{!::�1¥J1t�iJ, GJ!*t.J•S o. 

"i. t::., .:. .nG �filt.::.:%t v-caB;fU�:ttlr�i:p,t,,t.::.mibi'" oAOJm;Cn� c· 0) J: 3 t.::.ffl..n 

oil•�%1of::.?,MC, ffl!fH4�0J}t�iJ•G, {'XO) 5 "'.)O)�fB�:ttl!.3*{t�l¥J*lfwcll'lfflU 
'.jEgt.::.�rf. -'E- :=. !.J IJ :/ Y�t:t Ccot.:; 7t(Ui7:�lR (}l[;t-Y fl' iv�), * ifu (rl!ii
:/ :7 /v�), lf.J.o coifu C 7 :/ :;7• * 7•7), ffr�ifu (.7- 7J Jv 7· A-* 7--), 7-,. 7J - V :/ 

*tt!! (7--n-v:/) . .:.tLGOJifu�t.1)�:irr · 1*7}(iJ,L�i'"<. 2)1£:ttl!.b•GOJRe. 
iJ,��t&:> 9, 3) t\li)(O)A.iJ;�Jt. L, �*iJ,���.n -c1,,, o, t.c c O)�EEiJ• G� 

�int::.. ;!ltE '!-ct.::.%j 9 �t.:ft�nx0-0)ffinx:��t.::.ffe--t. 

Abstract: Since 1957 with the commencement of the activities of 

the Japanese Antarctic Research Expedition, geochemical investigations 

of lakes in the vicinity of Syowa Station have been carried out. There 
are various kinds of lakes in the chemical composition of water. As 
to the chloride ion, its concentration ranged from 1.3 mg// to 210 g//. 

It is one of the interesting problems to pursue the long-term change of 
chemical composition of water in the various lakes relating to the 

change of the meteorological conditions. The long-term observation 
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of lake water also contributes to the monitoring of human impacts 

on the natural environment. Five lakes were selected as the objects 

for the long-term geochemical observation, which started in the 1978 

winter season. The data collected up to 1978 on the five lakes were 

compiled. 

There are many lakes in the ice-free areas near Syowa Station (69°00'S, 

39°35'E). Since 1957 when the scientific research by the Japanese Antarctic 

Research Expedition (JARE) commenced, the limnological studies were carried 

out to get the general knowledge on the inland lakes of Antarctica and also 

to clarify the geochemical processes in the lakes of the Syowa Station area. 

The results obtained were already reported by SUGA w ARA and ToRn (1959), 

MINAMI et al. (1961), MEGURO (1962,) WATANUKI (1962), HIGANO (1977), 

MURAYAMA (1977), SANO et al. (1977), HIRABA YASHI and OSSAKA (1977), 

W ATANUKI et al. ( 1977) and KARASA WA and FUKUSHIMA ( 1977). 

MURAYAMA (1977) reported that the chloride ions contained in the lake 

waters varied considerably, ranging from 1.3 mg// to 210 g//, and pointed out 

that most of the saline lakes of this region seemed to be relict lakes. Conse

quently, the present water and chemical components of the lakes were mainly 

supplied by the melt water of the snow drift and by the snow itself. The 

salts in the lake waters were mainly supplied by the air-borne salts. Chemical 

compounds in some lakes may be derived from the rock and sand. Therefore, 

it is expected that the concentration of salts in the lake water varies depend

ing upon the long-term change of the meteorological conditions. It is one of 

the interesting problems to observe such variation of chemical components of 

the lake waters as mentioned above. For this observation, it is desirable that 

different kinds of lakes are comparatively dealt with. 

The human impact on the natural environment possiblly increases corre

sponding to the expansion and duration of the research activities. To monitor 

the effects of human activities the long-term observation of lakes must be 

useful. For this purpose, it is advantageous to select the lakes which are 

exposed to the various degrees of impact. 

Furthermore, it is hoped that the sampling sites should be accessible to 

continue the observation. To study the data which will be acquired in the 

future it would be helpful to select the lakes on which background informa

tion is available. 

Considering the requirements mentioned above, Mizukumi Stream, Lake 
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Fig. 1. Position of the monitoring lakes. 

Geomorphological charactor of the monitoring ponds. 

115 

Lake Name IMizukumil Lake I Lake I Lake ILake Skal-Stream 6-ike Nurume Hunazoko len Oike 
Location East West Lang- Skarvsnes Skallen Ongul Ongul hovde 
Distance from Syowa Station (km) 0. 3 2.5 25 50 75 
Distance from the sea shore (m) 360 170 30 290 135 
Elevation above the sea level (m) 14 13 ±0 -23 10 

Depth of the lake (m) 2.5 11. 2 16.6 9.2 8. 5 
Long diameter of the lake (m) 78 370 305 675 1180 
Short diameter of the lake (m) 30 215 155 250 275 
Area of the lake (m2) x 104 0. 16 5.2 3. 1 14.2 20.9 



Investigator 

Sampling date 

Depth of the sample (m) 

Water temperature (°C) 
pH 

02 (ml/I) 

Na (mg//) 

K (mg/I) 

Ca (mg/I) 

Mg (mg//) 
Cl (mg//) 
S04 (mg//) 

Si02-Si (µg atom//) 

NH3-N (µg atom/I) 

N02-N (µg atom/I) 

N03-N (µg atom//) 

PO,-P (µg atom//) 

Table 2. Chemical compositions of Mizukumi Stream (East Ongul Island). 

HIGANO SETO IWANAGA MURAYAMA H1RABAYASH1 

1969 1-7 1970 1-7 1972 1-7 1973 1-31 I 1973 2-15 I 
S* S* S* S* S* 

9. 3 - 5.6 3. 0 1. 7 
- 6.97 6. 97 6.8 6.9 

- 8.62 8. 37 - -
- 114. 0 - 51 54.5 
- 2.4 - 2. 1 1. 97 
- 20.8 - 7.2 6.5 
- 22.2 - 7. 5 9. 1 

193 236.9 107. 1 84.4 100 
360 107.0 - 35 17. 8 

13 41 33 - -

0.6 - 0.2 - -
0.04 0. 15 0.02 - -
0.0 0.03 0.05 - -
0. 13 0.33 0. 15 -

* S: Samples were collected from the lake shore. Depth of the sampling ranges was 0-20 cm. 

The lake water was not covered with ice-sheet, 

KUBOTA 

1979 4-15 I 1979 12-25 

0.6 S* 
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0.4 0. 7 

<0. 25 <0.25 
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Sampling Date I 1967 11-20 

Depth of the 3.0 5.0 �ample (m) 
Water Tern- 7.0 7.0 )erature (°C) 
)H 7.09 7. 11 

)2 (ml//) 10. 03 9.97 

\fa (mg//) 57. 5 57. 5 
K (mg//) 2. 3 2. 3 
:a (mg//) 6.67 6. 50 
\1g (mg/I) 7. 11 6.82 
::1 (mg/I) 137 104 
504 (mg//) 16. 7 17. 0 

Si02-Si 1 I (/lg atom//) 
NH3-N 0±1 0±1 (µg atom//) 
N02-N 0 0 (µg atom//) 
N03-N 0.08 0.05 (µg atom//) 
P04-P 0. 15 0. l (µg atom//) 

Table 3. Chemical compositions of Lake 6-ike (West Ongul Island). 

IHIO A NO l�
IOANO I

_
SETO tW�N�

A1 

1
1968 1

196911970 1· 19721 1-23 1-8 1-7 1-6 
-·-------· --

S* S* S* S* 

7.4 7. 3 6.4 

6. 78 7. 14 6.98 7. 19 
8.33 8. 70 8.90 8. 30 

- - 48. 5 -

- - 2.0 -

- 5.2 -

- - 6. 2 -

75 83. 5 86.0 110. 6 
- 20 15.0 -

15 19 19 23 

- 0. 4 0. 3 0. 3 

0.01 0. 03 0.04 0.03 

0. 02 0.03 0.04 0.00 

0.03 0.01 0.02 0.06 

MURAYAMA 

1972 11-18 

2.0 10. 5 

o. 8 2. 3 

6.8 6.9 

60 65 
3.0 2.9 
5.9 6.6 
9.6 9.6 

120 125 
12 11 

- -

-

- -

- -

l
lwANA· 

I
HrRABA

�
-

GA YASHI 
-···--······················· · · · ·· ························ ·········-·-····· ··············-·-·····-·-� 

11973 -
1

1973 -1 2-16 2-16 
- - �-

S* 

3. 9 

-

9. 22 

-

-

-

101. 5 
-

17 

-

0.05 

0. 0 

0.08 

S* 

4.0 

7. 3 
-

36.0 
1. 41 
3. 9 
5.0 

62.8 
12. 7 

-

-

-

-

* S: Samples were collected from the lake shore. Depth of the sampling ranges was 0-20 cm. 
The lake water was not covered with ice-sheet. 

KUBOTA 

1979 4-24 1979 10-30 

1. 0 8.0 2. 0 8.0 

2. 1 4.0 4. 9 5. O 

6.80 6.80 6. 8 6. 8 
- - -

- - -

- - - -

- - - -

- - - -

8. 9 X 10 2. 8 X 10 8. 7 X JO 4. 0 X 10 
-

31. 3 19. 2 13. l 22. 2 

<0. 3 0. 5 0.8 <0. 3 

<0. 25 <0. 25 <0. 25 <0. 25 

<0. 1 <0.1 <0.1 <0. 1 

<0. 5 <0. 5 <0. 5 <0. 5 
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Investigator TORII 

Table 4. Chemical compositions of Lake Nurume (Langhovde). 

H1GANO IIWANAGA I MURAYAMA 
Sampling date 1967 10-12 1969 1-25 1972 1-301 1972 10-7 

D 
s 
w 
t 
p 
D 
0 

N 

K 

C 

C 

s 

N 

:pth of the 5 10 15 0 4 6 S* 1. 5 mple (m) 
ater 2.6 10. 8 9.4 8. 5 12. 0 8. 5 -3.2 nperature (°C) -

I 8.05 8. 35 6.80 7. 96 8.04 8. 16 7.50 7.6 
msity (at 20 °C) 1. 023** 1. 033** 1. 040** 1. 007 1. 028 1. 030 - 1. 022 

(ml/I) - - - - - - 7. 54 -

l (g/1) 10.6 13.9 15. 7 3. 18 11. 6 12. 1 11. 0 
(g/1) 0. 475 0. 594 0. 686 0. 177 0. 515 0.525 - 0.42 

' (g//) 0.42 0.68 0.80 0.133 0. 493 0. 561 - 0.42 
g (g//) 1. 18 1. 68 2.08 0.394 1. 462 1. 541 - 1. 3 

(g//) 17.53 25.24 31. 10 6.03 22.06 23.05 2. 503 19 
>. (g//) 2.43 3.52 3. 96 0.975 3.06 3.09 2.8 

)2-Si - 8 10 7 10 (µg atom/[) 
t'l3-N 

(µg atom//) - - - 0.2 0.3 0. 1 1. 4 -

)2-N - - - 0.03 0.01 0.01 0.03 -(µg atom/I) 
'.>a-N - - - 0.01 0.00 0.00 0.01 -(µg atom//) 
>.-P - - - 0.11 0.15 o. 13 0. 19 -(µg atom//) 

* S: Samples were collected from the lake shore. Depth of the sampling ranges was 0-20 cm. 
The lake water was not covered with ice-steet. 

** : measured at 26°C 
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2. 2 
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Table 4 (continued). 

Investigator KUBOTA 

Sampine date 1979 5-2 

Depth of the 
1. 0 3.0 5.0 7.0 9.0 11. 0 13.0 sample (m) 

Water 
-1. 2 -1. 1 -1. 0 7.3 11. 9 12. 8 10.0 temperature (°C) 

pH 7.0 6.9 6.9 6.9 7.0 7.6 8.0 

Density (at 20°C) - - - -

0
2 

(ml/[) - - - - - - -

Na (g//) - -

K (g//) - - - - - - -

Ca (g/l) - - - - - - -

Mg (g//) - - - -

Cl (g//) 6. 6 7.2 7. 7 13 21 22 24 

S04 (g/1) - - - - -

Si02-Si 
47. 5 83.9 74.8 19.2 27. 3 84.9 162 (µg atom//) 

NH 3-N 
2.0 1. 4 2. 3 2. 2 8. 3 2.0 8. 1 (µg atom//) 

N02-N 
<0. 25 <0. 25 <0. 25 <0. 25 <0. 25 <0. 25 <0. 25 (µg atom//) 

N03-N 
<0. 1 0. 5 <0.1 <0.1 <0.1 0. 5 <0.1 

(µg atom//) 
P0

4
-P 

<0. 5 <0.5 <0. 5 <0. 5 <0. 5 <0. 5 125 (µg atom//) 

KUBOTA 

1979 9-23 

2.0 5. 0 7.0 9.0 

-0.6 -0.6 1. 4 3. 5 

7. 1 7.0 7.0 7.0 

-

- - - -

- - - -

- - - -

- - - -

- - -

11 14 13 16 

- - - -

34. 4 36.4 59. 2 34. 3 

2.2 2. 1 1. 7 3.8 

<0.25 <0. 25 <0. 25 <0. 25 

0.3 0. 3 <0. 1 <0.1 

52.6 <0. 5 <0. 5 <0. 5 

11. 0 13.0 

7.8 7.6 

7. 7 8. 1 

- -

-

- -

- -

-

23 29 

- -

102 146 

28.0 33. 7 

<0. 25 <0. 25 

<0.1 <0.1 

52.6 145 

15.0 

6.6 

8.2 

-

-

-

-

28 

-

164 

159 

<0. 25 

<0.1 

126 

z 
9 
-.J 

� 
-

\0 

-

\...I 

� 
0 

2. .... 
0 .., 
5· 

(IQ 

2i 
� 
0 
::, 
0.. 

� 
i::.i 

:::i 
('1) 
p, 
"'1 

C/J 
'< 
0 

� 
i::.i 

C/J 

s· 
:::i 

-

-

\0 



Table 5. Chemical compositions of Lake Hunazoko (Skalvsnes) . 

Investigator TORH 

Sampling date 1967 10-6 

Depth of the 0 2. 5 sample (m) 
Water tern- - 15. 3 - 1 5. 7 perature (°C) 
pH 7. 45 7. 26 
Density 1. 1 46** 1. 1 46** (at 20°C) 
02 (ml/I) - -
Na (g//) 66. 6 66. 7 
K (g//) 2. 8 2. 8 
Ca (g//) 2. 61 2. 54 
Mg (g//) 8. 95 9. 02 
Cl (g/1) 1 33. 3 1 33. 6 
so, (g/1) 2. 73 2. 83 

Si02-Si 
1 16 129 (µg atom//) 

NH3-N 191  ± 4  238 ± 4  (µg atom//) 
N02-N 0. 34 0. 38 (µg atom//) 
N03-N 3. 27 3. 78 (µg atom//) 
PO,-P 1. 9 1. 7 (µg atom//) 

I lwA- I MURAYAMA 
NAGA 

1
1972 I 1912 10-27 2-1 

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

S* 1. 0 8. 5 

8. 7 - 1 5. 0 - 1 7. 5 

7. 62 7. 0 6. 9 
- 1 .  1 48 1 .  1 56 

1. 82 - -

- 64 66 
- 2. 6 2. 9 
- 2. 3 2. 5 

- 9. 2 9. 7 
120. 2 130 1 40 

- 3. 4 2. 9 

167 - -

- - -
0. 08 - -
3. 49 - -
0. 1 1  - -

IWANAGA 

1973 2-6 

0 2 3 4 6 

6. 3 7. 9 1 .  7 -7. 3 - 1 0. 0  
- - - - -

- - - - -

4. 09 2. 09 2. 45 1. 8 1  1 .  78 
- - - - -
- - - - -
- - - - -
- - - - -

1 33 1 45 1 56 1 50 154 
- - - -

1 52 196 239 239 242 

- - - - -
0. 08 0. 1 7  0. 1 7  0. 26 0. 22 

4. 8 3. 8 3. 7 3. 7 3. 6 

0. 00 0. 00 0. 00 0. 00 0. 08 

* S: Samples were collected from the lake shore. Depth of the sampl ing ranges was 0-20 cm. 
The lake water was not covered with ice-sheet. 

** : measured at 26°C 

8 

- 10. 2 
-

-

3. 80 
-
-
-
-

1 47 
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0. 18  

3. 6 

0. 21  
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BAYASHI 
I KUBOTA 

1
1973 ___ _ _ _ _ I T979 --- - -

, 
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2-6 5-17 9-1 5  
-···· · · · · · ·  ··-································ ············· ·--······-·-·····-·� 

S* 0 7. 0 

6. 3 -2. 3 - 17. 5 

7. 7 7. 7 7. 2 

1. 137 - -
- - -

62. 7 - -
2. 55 -
2. 3 -
9. 37 - -

1 22 1 50 1 40 
2. 994 - -

- 1 73 184 

- 1. 9 3. 3 

- <0. 25 <0. 25 
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< 0. 5 <0. 5 
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Table 6. Chemical compositions of Lake Skallen 6ike (Skallen) . 

[ ToR11 f mGANol HiGANol SETo [ 1';'.;t;A I MURAYAMA I 1::;A �!:.t,;, J KuoorA 

Sampl ing date I 
19

f�30 I 1 96
L1 I 1 96

�-3 r 
197

L I 1 97
L3 I 1972 ! !-17  1

1 9
1
3
1 2  I 1 9;:1 2  [ 1979 5. 1 4  . I 1 979 8-18  

De 
w 

pH 

02 

N 
K 
Ca 
M 
Cl 
so 

Si 
N 
N 
N 
PO 

pth of the sample (m) 
lter temperature (°C) 

(ml//) 

(mg//) 
(mg/l) 
(mg//) 
(mg//) 
(mg//) 

I (mg//) 

>2-Si C11B atom//) 
[4-N (µg atom//) 
1
2-N (µg atom//) 

•3-N (µg atom//) 
.-P (µg atom//) 

S* 
4. 4 
-

-

3 1 .  0 
2. 1 
8. 5 
4. 9 

52. 3 
8. 7 

-

-
-
-

-

S* S* 

3. 6 6. 8 
7. 38 7. 90 
9. 02 8. 64 

12. 0 32. 1 
0. 7 2. 2 

37. 0 8 
6 

50 56. 5 

98 106 
0. 9 0. 6 
0. 01 0. 01 
0 .  4 0. 01 
0. 04 0. 02 

S* S* 2. 0 8. 5 S* S* 

5. 8 9. 1 - 1 . 4 1. 4 1 .  5 1 .  5 
7. 86 7. 63 9. 0 8. 6 - 8. 5 
8. 41 8. 56 - - 10. 75 -

35. 5 - 48 49 26. 5 
2. 3 3 .  4 2. 9 1. 84 
7. 4 9 . 4 1 2  8. 9 
6. l - 9. 5 9. 5 5. 2 

60. 3 61 .  0 8 5  86 46. 1 
1 2. 1 - 1 0  1 1  - 7. 5 

99 95 - -

1 .  3 0. 5 - - - -

0. 02 0. 03 - - - -

0. 05 0. 04 - - - -

0. 02 0. 08 - - -

* S: Samples were collected from the lake shore. Depth of the sampl ing ranges was 0-20 cm. 
The lake water was not covered with ice-sheet. 

1 .  0 8. 0 2. 0 8. 0 
1 .  9 5. 6 1 .  3 3. 1 
8 . 0 - 5. 8 -

- - - -

- -

-

-
-

36 58 88 77 
-

-

108 1 1 3  1 50 80. 9 
1 .  2 1. 4 2. 0 3. 2 

< 0. 25 < 0. 25 < 0. 25 < 0. 25 
< 0. 1 <0. 1 o. 4 <0. 1 
< 0. 5 <0. 5 <0. 5 <0. 5 
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6-ike, Lake Nurume, Lake Hunazoko and Lake Skallen Oike were selected 

according to the distance from Syowa Station as the long term geochemical 

observation sites (Fig. I and Table I ) .  Mizukumi Stream, Lake 6-ike and 

Lake Skallen 6ike are of fresh water and the others are sali ne. Geochemical 

data on five lakes obtained by the previous workers are summarized in Tables 

2 to 6. At the present state of the knowlege on the lake waters, it is difficult 

to mention the variation in the chemical components of the waters. Further 

continuous observation is necessary. 
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