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Seasonal Variation in Chemical Composition and the Origin

of the Saline Lakes around Syowa Station, Antarctica

Jun-ichi HirRaBAYASHI* and Joyo OsSAKA*

Abstract : For a period from December 1972 to February 1974, we
made researches on the lakes around Syowa Station. The present paper deals
with the consideration about chemical compositions of the lakes in Langhovde,
Skarvsnes and West Ongul Island, in which the total concentration of salts
is more than 10 g/l.

Furthermore, from the comparison with the chemical compositions of
main lake waters in the Dry Valley area, on the basis of the experimental
results by T. G. THoMPsoN and K. H. NELsoN about the “enrichment process
of sea water under frigid condition”, we discussed the origin of the chemical
components of these lake waters as follows: Chemical compositions of saline
lake waters around Syowa Station are similar to those of sea water. Most of
these lakes are in the early stage of the “enrichment process of sea water
under frigid condition”; whereas saline lakes in the Dry Valley area are in
various stages.

According to the chemical analysis of surface and layered water of saline
lakes in Langhovde and Skarvsnes, seasonal variations are observed that the
concentrations of chemical compositions of surface waters decreased in sum-
mer due to the inflow of the thawing water and increased in winter due to
the sufficient circulation in the lake.
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Fig. 1. Sampling points at Langhovde Fig. 2. Sampling points at Skarvsnes
(I1-8). (9-11).
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Fig. 3. Sampling points at West Ongul Island (12).
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Table 1. Chemical compositions of surface water of saline lakes in Langhovde,

(B Bfid. g/l)

Skarvsnes and West Ongul Island.
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2% BB ZBn Na K ca Mg C so W8 | e
1 Lake Nurume | 1973-2- 7| 4.6/ 8.3| 5.54 0.22 0.30 0.74 9.82 1.4l | 18.03| 1.014
5 | 2 Lake Itiziku 2- 8 7.2/6.7 44.1 105 0.17 476 209 147 [326.07| 1.229
v | 3 Lake Zakuro 9.1 7.7 654 264 155 932 123 5.60 207.51| 1.144
7| 4 L-5 7.0/ 8.0/ 562 021 040 0.97 106 153 |19.33 1.014
k| 5 L-11 2- 9| 3.3/8.3 186 0.71 0.99 240 32.5 6.57 | 61.77| 1.046
71 6 L-15 1974-1-24, 17.7, 8.2| 12.1 0.25 0.67 1.37 21.3 3.55 | 39.24| 1.030
7 | 7 L-18 14.0/ 8.2| 5.53. 0.17 029 0.59 848 1.16 | 16.22| 1.010
8 L-19 1-29/ 11.00 —| 3.31 0.13 029 0.71 6.50 1.18 | 12.12| 1.008
A7| 9 Lake Suribati | 1973-2- 4/ 3.8/ 8.1 16.1 0.67 0.41 250 339 1.06 | 54.64| 1.041
;/:; 10 SV-7 6.2/ 8.7 3.83 0.17 003 058 7.32 0.12 { 12.05 1.008
A A 11 Lake Hunazoko 2- 6/ 6.317.7 62.7 255 230 9.37 122 299 [201.91] 1.137
E;v 12 WO=2 1973-2-16| 0.3 8.8 4.68 0.02 0.03 005 0.60 9.54 | 14.92| 1.011
v
% at 20°C
xR 2 FiEMOEKEEMCRT 3 BKOILERS
Table 2. Seasonal variation of chemical compositions at some saline lakes.
CZET T
Sample W.T. | pH Na K Ca Mg Cl SO, | K #=*
Lake Nurume
1973- -7 Om| +4.6°C| 8.3 5.54 0.22 0.30 0.74 9.82 1.41 1.041
5-3 0 -1.5 8.0 8.48 0.31 0.33 1.00 13.6 2.18 1.018
1 —1.4 8.1 7.41 0.28 0.29 0.8 11.3 2.01 1.017
3 -1.3 8.1 7.47 0.28 0.29 0.8 13.0 2.01 1.017
5 +2.3 8.1 8.38 0.31 0.32 0.93 14.1 2.34 1.018
7 | +3.3 8.1 9.81 0.36 0.37 1.10 15.1 2.70 1.023
9 +4.1 8.1 10.7 0.39 0.39 1.18 16.2 2.84 1.024
11 +7.2 7.7 | 13.6 0.49 0.51 1.61 22.1 3.43 1.031
13 +5.6 6.9 | 14.7 0.61 0.65 2.06 24.3 4.10 1.039
10-5 0 -1.5 7.8 | 10.0 0.33 0.36 1.12 17.2 2.56 1.024
2 -1.7 7.9 | 10.3 0.39 0.38 1.17 17.9 2.68 1.026
4 —-1.7 7.9 | 10.8 0.43 0.37 1.14. 17.8 2.71 1.026
6 -1.7 7.8 | 10.8 0.40 0.33 1.00 16.6 2.79 1.025
8 -1.2 7.9 | 10.6 0.39 0.38 1.15 17.4 2.68 1.026
10 +1.7 8.0 | 13.6 0.47 0.40 1.29 19.9 3.11 1.030
12 +4.3 7.1 15.3 0.55 0.47 1.51 24.3 3.75 1.038
13 +0.1 7.4 | 12.3 0.47 0.40 1.15 19.0 3.03 1.028
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Sample W.T. | pH | Na K Ca Mg cl SO, | 1 m*
1974- 1-25 O +5.0 7.3 1.31 0.05 0.05 0.14 2.21 0.30 ! 1.003
3 +11.5 8.4 9.67 0.36 0.38 1.13 17.2 2.39 1.021
6 +8.0 8.2 10.7 0.40 0.41 1.27 18.9 2.67 1.026
8 +5.9 8.4 11.0 0.41 0.42 1.28 19.2 2.72 | 1.027
11 +7.3 7.5 15.3 0.56 0.57 1.79 25.6 3.68 I‘ 1.034
14 +5.8 7.2 | 17.0 0.65 0.64 2.10 30.2 3.67 | 1.039
Lake Itiziku
1973-2-8 Om| +7.2 6.7 4.1 10.5 0.17 47.6 209 14.7 1.229
4-30 O —18.2 6.9 91.9 2.70 1.34 8.76 173 2.63 1.186
10-9 0 —-17.3 6.9 | 83.7 1.26 0.97 3.49 134 2.20 1.158
1974- 1-24 O +14.1 7.4 66.3 7.90 0.22 35.4 200 12.3 1.217
Lake Zakuro
1973-2-8 Om| +9.1 7.71 65.4 2.64 1.55 9.32 123 5.60 1.144
5-1 0 —14.9 7.6 66.2 2.65 1.62 9.42 124 4.63 1.144
10-9 O —14.6 7.4 66.7 2.79 1.59 8.71 123 2.91 1.144
1974- 1-28 0 ; +9.0 7.9 | 55.3 2.21 1.24 7.19 107 3.95 1.124
2 | +11.1 8.0 \ 65.4 2.49 1.51 8.11 124 3.53 1.142
4 +17.4 8.0 ! 72.3 2.65 1.14 8.66 131 10.9 1.156
Lake Suribati
1973-2-4 Om/| +3.8 8.1 16.0 0.67 0.41 2.50 33.9 1.06 1.041
55 0 -9.2 7.81 46.6 1.31 0.78 5.54 73.9 2.60 1.099
828 0 —10.0 7.7 50.9 1.89 0.78 5.95 88.8 2.84 1.107
9-30 O —-10.0 7.7 48.9 2.00 0.84 6.48 94.0 2.98 1.107
2 —10.1 7.7 | 48.9 1.96 0.83 6.43 94.0 2.94 1.017
4 —10.1 7.7 49.0 1.98 0.85 6.52 94.3 2.90 1.107
6 -9.5 7.7 | 48.9 1.86 0.84 6.51 94.4 2.94 1.107
8 -3.2 7.8 57.9 1.98 0.97 7.45 110 3.95 1.128
Lake Hunazoko
1973-2-6 Om| +6.3 7.7 62.7 2.55 2.30 9.37 122 2.99 1.137
2 +7.9 7.71 70.9 2.95 2.63 10.7 139 2.95 1.153
3 +1.7 7.6 71.5 2.95 2.61 11.0 142 2.81 1.156
4 -7.3 7.6 72.3 2.94 2.62 10.8 141 2.82 1.155
6 —11.7 7.6 74.8 2.93 2.70 11.2 146 2.79 1.159
7.5 —=11.0 7.6 | 74.9 2.95 2.69 11.2 146 2.79 1.159
5-8 0 —12.0 7.9 66.5 2.82 2.34 9.98 129 2.58 1.148
8-25 0 —18.4 7.5 72.9 3.00 2.39 9.96 143 2.76 1.158
2 —18.4 7.6 | 74.0 3.02 2.40 10.1 145 2.76 1.160
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Sample W.T. | pH Na K Ca Mg Cl SO, | K &=*
4 —18.3 7.5| 73.5 3.01 2.42 10.1 145 2.78 1.160

6 —18.3 7.6 | 73.6 3.00 2.46 10.1 145 2.78 1.160

8 —18.2 7.4| 73.6 3.05 2.47 10.2 146 2.82 1.161

9 —18.2 7.4| 74.1 3.01 2.45 10.2 147 2.85 1.162

9-29 0 —16.4 7.4 70.8 2.82 2.37 9.53 137 2.58 1.152
2 —-17.4 7.4 75.8 3.01 2.48 10.2 146 2.55 1.161

4 —-17.4 7.4 75.9 2.98 2.48 10.1 145 2.65 1.161

6 -17.9 7.4 75.9 2.98 2.48 10.2 146 2.63 1.161

8 —-17.5 7.4 77.0 3.03 2.50 10.3 147 2.58 1.163

9 -17.2 7.4 77.0 3.06 2.44 10.2 147 2.73 1.163

% at 20°C

CEMC L) ZLLAEH»RDbh, ReEHoWMKI RS SFE DI, I HTHE
i B3 ZFEHORER D LFBH O HIFERT L, 197342 A 6 HoREKRIX
+6.3°C T, KB 2~6m P TELVWRERBILFEEL, 6m LTTX —11°C &
BELTVD, BACDOWTHS EREAKIIPRRENEL, 3m LETIRIZ LA LRI
RDLIEhofe, FRAITZ 0 X5 RHEIRL, RA»DER X TKER, £HH3t
I3 & A EEBITIS. D DT, B REKORIEENERAKI HRELL
WL, BB LR > TEOBREREML TV, £ (19734) ik 0~5m %¥'C
REERZLRWA, Tm JETRERACEDEENELIKoTWA, KB 0~5
mETE~AFATHBA, Tm UBETL7 5 ARKRY, K& 1lm 0 +7.2°C THh-
fe. 19734210 il 12m ORI TEEI L ORENRECTL D, RERTICOOH

4 FHEM O H
Fig. 4. Basin topography of Lake Hunazoko.
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Fig. 5. Relations of the Na4+K—Ca+Mg—CIl4-50, of saline lake
waters in Langhovde, Skarvsnes and West Ongul Island
(eq. ratio). A sea water.
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Fig. 6. Relations of the Na—Ca— Mg of saline lake waters in Lang-
hovde, Skarvsnes and West Ongul Island (eq. ratio).
A sea water
® after T.G. THOMPSON and K. H. NELSON
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D, MBX LS UPULEBEZTTCWB30EEbhs,
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3 X O thenardite DHHNBEOH, ZOPELEIZT THY, Na & S04 Hlld R
HARELUCHRLS, Lnd T0EAIT NaSOs 12 FEL . Zo7edic 6 TREAI <
BN Na KEHMEIC 7w » b EhD. LicsioT WO-2 X flloiE#l & [ UALEE TRl
X TERVWLDEBbRS.
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RoEHEL BRB L, FLL RS OIFLRIR, BEREDRESEM, 5L,
WAEREROBW L LTI HEDTHASS.
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Fig. 7. Seasonal variations of chemical composition of surface water
of Lake Nurume.




No. 58. 1977) FEBANEE MR DB O KB O Hk & E ML 103

K2R LICT VIR T7TF, AANTARXAMBCHOR SO 5B, 025D, WH
UL, L aM, T0iEbth, MEBOREKOKE, 7sbCERSOFEMHIC L5 EL
X 7, 8,9, 10, 11 TRl Zhicks s, X< A, fMEDH T 0L
BB ERL, BT DNLHCRENRL LoTw5. il EcEIomE
K, BBVEIBOKDOEBE LI ERCREDOHE K BEBHCE > TE D, FTOCTERHT
HLRTWIEWeDTHS., T 19734F2 DI L A TIIAKEDL 4m xR\ cd, £F1

gl g/l g/
30 e} 15
A
\
\.. )504
\ Y /
\ Y / 0
2000 o} 10b \\\\ =
o Q 77K
o =] ©
2 = x
00+ 20 st 0
-10
L-20

8 W UhieHFAEREKRKOFEHEL
Fig. 8. Seasonal variations of chemical composition of surface water
of Lake Itiziku.

a/ly o/l O
150r 15} L +10
JWT.
100 é 10 0
d R S ,
= ——_
S |3 .
o J S~
Z | x — ~Mg
~—— % \ Na
508 g Tl -10
T : S04
SO N ——
T K
---------- Ca
0 o -20

H 9 XA sEREKOEHET(

Fig. 9. Seasonal variations of chemical composition of surface water of Lake Zakuro.
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Fig. 10. Seasonal variations of chemical composition of surface water of Lake

Suribati.
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=2 N o “
sof S ) L 10
e e e K
s St e S SR -S04
) ._Ca
W.T.
0 ob—— 2

1973,

11 BEM BT 5 EXEKDOEEHEL
Fig. 11. Seasonal variations of chemical composition of surface water of Lake
Hunazoko.
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NWOMHER L IEEBEGR A bRV K & Mg ik, &4~ 5Fc#EiRoTW1323,
CHITHAKOHINC X5 B FRCTHATIC L UIRENRTE, bl XEEHDS
WILERFEAELTE D, ThiLH, HKOHEMCEd/coTHERLTL33DLEL
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