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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. 

�Ii : 1972 � 12 J;J iJ, G 1974 � 2 J;J O)rsivr., i�Hlliialno£:ttBJWJJ?lO)JIE:l:!B�"t:-f.f-:> 
tdljljm�1f0)*'5*vr.£"'5�, =J :/ �"* 7''7'-', 7-- 73 Jvf 7-,. :f :7-.., 1§:t :/ �-'iv@;O)�i;\[ 
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vc.�/i7Jc0)7Jc�O)�ffi'i�1tvc.-01,,--c t �R;B!E�fi-0 k.. -tO)*a:!l, vf c 1v c·O):tl!mJO) 
�ffii7Jc0) nx:?t�/JHi, JiJVHc.vt!laJZlil· G O)fAiffl7.K tJ: c·vc. .J: 9 :m-fi'"t:· .:b I?, �;Mvc.vt 
3'E?ttdli!iil�fi:h:h 0 t-:oovc.� < tJ: 0 --c", 0. 

wJl! 7
° 
Y :/ 7' ::t =J 7 fi}w::i{g�vc���tE-t G ijJyBfc -0\.. ,-01, BIJ¥� (f:ff • ,J\f&, 1976) 

-c:·.Z:-0):@:�1¥.Jtv.KJOc -0\.., ··egifil C kiJ�, ;:. .ti, G 0) 5 ti, ¥,¥vc*2:lj[:5J\.:l:iJ� 10 g/l �;:. x. G :lj[ 

i;�t, MW (1975) cbt��l..,-Ct.,GJ:'5vc, 7:/f,t;7·7, 7-jJ;1.,,7·7-;t.7-:J;fulZ)c�<ff-tE 

1...,, f§::t :/ �l;v�vc cb !lob G.nt-:. ;:. O)ftQvc cb, iJ'-'t�£:l{g!Z)c cb :lj[¥ql]O)ff-t£iJ�flH�-� .n -c 

t,,Q (§�, 1962; J:!f, 1963). it-: ;:..ti.,G:I1g�O)-f4BO):lj[¥ql]vc-0\..,-c�t, ,�,@ • ll!� 

(1973), titt (1971), EEB (1970), l'tlll (1975) G 0)¥1Hs-iJ�tf> iJ, .Z:-0):l{g:Jljto J: Unx;5},g

�:l:iJ'-G, :±. c L -C#fl7.KiJ�®:� c iJ ;i6 i .n -c-c:-� k cb 0) c � x. G .n -ct., G. ��-G cb 1973 

1f. 2 13 iJ'-G 19741f. 1 13 vciJ,.H"-C, ;:. h G:I1g�O):lj[¥ql]0)7.J-cfi[ c, .Z:-.n G 0) '.5 ti:±.t.t cb 0) vc -0 

1,.,-c�t, �ffiit.t G Uvc��/!tO)J.Kfitvc -0 �, .Z:-.n:f .nO)��r.i�1tvc -01,. ,-cR1t�fi 0 k. ¥-¥ 

vc�;Jt§O)R1tvctol.t,-cvt, :m-�¥&, bOGobifu, �·< 0¥&-c:·reitJtUl*c 1...,-c�:t.Wob-C:i'A;f- r 

a'�J:13 1...,, .llfi$:1¥.Jt.tR1ta'fi 5 ;:. c iJ� -r::� ts:. ;;$:�"ei"-c:-�:t;:. .n G:l{g�O):lj[JJJvc -0 t., -c 0):±.fflt 

:B-vc-01,.,-c, 1t�:B-:lfra'fi0k*s*c.Z:-0)���1tvc-0\.,,-Cfnal:k. it..:mffii::':7 t, y 77 

:/ F, f=J1 ,,{ v-:i{g�O):±.fJ::{j[¥ql]c cblt®l:�tt���k. 

�@R1E�fi�k:lj[¥ql]�, �ff£:l{g��cK�l, � 2, �3K.Z:-O)&Wa'�Lk. UT 

:±.tJ::{j[¥ql] O)�;{Sf-�J&�O)�{R.vc -0t., -c jztt.r-:::Q. 

2.1. 5 /?'*·1'-r!t!!IX 

bOGobifu: #aw:0)-t(·:ilf< vc{ftWL, �EB (1970) vcJ:.n�f, mi:iJ'-GWIJ��.ntd3t, � 

v1 c��rdlht�� 1..., -ct., t.t t., i 0) b��"ei"� .tL -ct., Q i 0)-c:·, mtE i Ji:ttrl vu:tmJ!fflh· GO)rM!�7.K 

0)¥5fEJdc J: iJ �7.K 1...,, ¥q1J7J(O)-$iJ�wvc�1n 1..., -ct., Q. its:;:. O)WJ 0)¥-ff!& 0) °' c -0a, 1f.r13, 

a'JM L 7.K� 10--11 m tJ�O) �Ji7.Kvc�:;:O)WJE{t7.K*iJ�,g- i tL -c \.., G ;:. c -c:·tf> G. ;:. 0) l� 

-c:- 1974 if. 1 JI 2s EL ::i' A ;f - 1-- a-�m 1...,-c �Ji �UvcR1fta-fi 0 k. 

\..,ti r, <ft!!: Jf[WJO) 1973 if. 2 J.I 8 s vc, W}�3::f*vc}1J� 1 '""2 cm vcbk: 0 -c, -J!l.iJ� 

O. 5 '"" 1 cm {ft 0) 31:::1]· f* 0) halite (Na Cl) iJ ttFr t:H V-C � IJ , .Z:-0) J:: k i 0 -c t. , G Wvl 7J( 0) Ivt 
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� 1  ���*��K��o�M-� 
:!:lg,� ( 1,...., 8) 

Fig. 1. Sampling points at Langhovde 
(1-8). 

�2 �����*�K��o�fl-�:f:!g� 
( 9,...., 11) 

Fig. 2. Sampling points at Skarvsnes 
(9-11). 

� 3 iN:t � .?'. 1i-iu;:.��o�fl-�:I:1g,� (12) 
Fig. 3. Sampling points at West Ongul Island (12). 
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ffi2b'"(9t'fJ:: <, -t"O)fffil¥JC}0iJ� IJ �:J:#i]O)i:p�fflncffiff{bfiJ� 15 m X 50 m "(:'� IJ, )eO) 

i* � �:l: f:fey*9 2 cm �m)c '"t � tJ::iJ� 0 t-.:. � t-.:?::.. 0) halite Ji 0) 1'° O)#i]��O) i:f:tvcJ:t, * � 

3 .-....Smm, $i 2.-....3mm 0) gypsum (CaS04•2H20) 0)*5d1JO)tJ'rlliiJ�J!'::>;ht-.:. L-iJ�Gvc!A] 



96 

4-4}.J 30 EJO)�]tO)�vCvi, .::.;hG�:1:0) halite 0)*2frsvivt2::A.,,c'm�L--CU 9, �7j(O) 

:IJl.� L < :ft;!Ji:i L --C \t ,f-:. 'i kfAJ 10 J.J 9 El re.vi, .::. ;h G 0)�7j(O) vt 2:: ;;_,, c'vi, JJ � *9 10 cm 

O)�p�vc�:h G iJ'>\t, S/ -v -� � r ;jj(0)7j(iJt� r, --c :to 9, ,l-0)_1::vc.*9 10 cm O)ffi�iJt �16b G 

.n ts:. .::. 0) ffiJ re vi y' -v -� � 1- 7 1 .7,. vc 7\ 'a:' 26 vt Q 2:: , -t 0) m rm 1 9 � 1.t iJ t L � ill i"" 0) -c:· .::. 

.:h'a:'1*:tflt L ts:. 1974 � 1 J.J 24 El O)�JtffiJ:vcvi, lW� 2 J.J O);jj(�vcvc --c, ��tfs:vc halite 0) 

tfrlli i]tgf6b G.:h t-:iJt, �7.Kvi�{:$:0) 1/3 �O) imffi'a:' r5 6b--C \t, k. 

2.2. 7.tJJL,.7''7.;t,.7.f:t!!j& 

:ffl-J!Etlfz: .::. O)�vi@7Krm l 9 t {fh,{ftffi':vct5 9, �:!¥;ili < vcvi�:i\:O) mirabilite (NaS04• 

10H20), halite tcec'O)\YJ/lmO);tfr/:fjiJtJ!G.:hk. 1973�2}.J 6 Bvcvi, ;:.O)�vc:::tA;f- r 

'a:'ffi\t,--C�Jt'a:'fi\t,, �)il0)�7j(J::�)1'5})e'a:'1*1UlLk. jqj�5 }.J 8 EJO)�]tO)�VCviiAJ�vi 

i ts:*57j( L --C :to Gf, iPJ 8 }.J 22 � 26 B, iPJ 9 JJ 29 El vOi:hfiJ-,vc S/ -v -� � J, 71 .7,.i}t 

40cm �OC7**5L--C1.t,f-:. ik.::.O)�-C'V:t 8 JJ 24�25 ElvCiJ'>v-}-, iHH:ltcelU�cffR�'a:'ffi 

l.t, --C ��:lfu% 0) �Jt t fr -0 ts:. 

i"" 9 vi'0ttlz : .::. O)� t -J&J!Etlfz 2:: fAJ1*vcw:zKifil l 9 t {1£1.t,{ft}'i:vct5 9, J�lillvCvi halite O);tfr 

/:fji]tgf6b G;ht-:. 1973 � 5 JJ 6 El vcvi, nfiJ'>vC 10 cm f�flt0)*57j(i]tgf6b G.:h, fqJ 9 }.J 30 

El 0) �JE-c·vi 7J< 0) JJ � vi 80 cm vc;ii L --c 1.t, k. 

2.3. iffi �:,... ff JI.,.� 

W0-2 : .::. O)tlfzvimJ:!¥;ili < vc{ftl'i: L LiJ., t �:1¥0) .:i:- v- :/ l 9 j(:1:0) mirabilite O);tfr/:fj 

iJ�!f 6b G .:h ts: . 

.::. O)ft!!O):l;ti�vc:to1.t,--c ,b ,l-O)y�:1¥)W]illvcvi halite tee 2::''0):i;ti�tfrlli!!wJiJt� < !f6bG.:hk. 

3. *! � 

�JE'a:'fi -0 k�:i;ti�0)�7Joc "'.J\.t ,--c .B!J� -c·�"'"'k:5.Hfr�'a:' ffl 1.t ,, �±n\t:5.t0){��:5.t:#r'a:'fi 

0t-:. 1z 1 vevi�Jt§vc:tovtG1if.im1.K0):5.ttfr*5='.:'a:', 'it-:1!f.2 vOi±tcetti�vc"'.J\t,--c, �2¥:W 

vc:tovtG7.KJfO)�{�'a:'7f-Lk. 1z 1 vcl;hvi, .::..nG�JJ(O) pH vi 6.7'"'-'8.3, Na vi 3.31 

,..._,65. 4 g/l, K vi o. 13,...._, 10. s g/l, ca vi o. 03,...._,2. 30 g/l, Mg vi o. 58,...._,47. 6 g/l, Cl vi 

1. 32,..._,209 g/l, so4 vi o. 12,...._, 14. 7 g/t O)iffifttlvc.26 Q. .::. .:h Gtti� O)if®tti:5.t:1:0):6:�vi, 1.t, 

'0 t', < ttlzO) 326 g/l -c·'jHCm}7j(O) 10 {frO)JV�-C:'26 �. its:"*- 2 vc1f-L kl '5 vc, � G 6bttlz, 

1.t,"0 r, < ¥tf2, i"" 9 vi"0ttlz-c·vi"*-im1.K (*6:1J<ffiJ:vt:1J<O)U[T0)�7J() O)J»G7.t13'1f:l:vi, �n!G7t� 
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1 
=j 2 
:/ 3 
11
· 4 

* 5 
7• 6 
7' 7 8 

7,. 7· 9 
:h� 10 
J]., 7,. 11 

� 1 7 :/ tl;t> 7'7"_ 7' :h Jv f 7' Z.. 7', iffl* :/ 17• Jv��CioV1 Q:li'[WjO)�ffij7](0)fr,�nJt7t 
Table 1. Chemical compositions of surface water of saline lakes in Langhovde, 

Skarvsnes and West Ongul Island. (n\t7t.$&vi. g/1) 

Lake Nurume Lake Itiziku Lake Zakuro L-5 L-11 L-1 5 L-18 L-19 
Lake Suribati SV-7 Lake Hunazoko 

I 1* l& I 7j(fi I I I � }j B (oC) pH , Na 
1973-2-7 4.6 8.3 5.54 2- 8 7.2 6.7 44.1 9.1 7.7 6 5.4 7.0 8.0 5.62 2- 9 3.3 8.3 18.6 1974-1-24 17.7 8.2 12.1 14.0 8.2 5.53, 1-29 11.0

1 
- 3.31 

1973-2- 41 3.8 8.1 16.1 6.2 8.7 3.83 2- 6 6.3 7.7 62.7 

K 

0.22 10.5 2.64 0.21 0.71 0.2 5 0.17 0.13 
0.67 0.17 2.5 5  

Ca Mg Cl S04 I :1 I Jtm* 
0.30 0.74 9.82 1.41 18.03 1.014 0.17 47.6 209 14.7 326.07 1.229 1.5 5 9.32 123 5.60 207.51 1.144 0.40 0.97 10.6 1.53 19.33 1.014 0.99 2.40 32.5 6.57 61.77 1.046 0.67 1.37 21.3 3.5 5 39.24 1.030 0.29 0.59 8.48 1.16 16.22 1.010 0.29 0.71 6.50 1.18 12.12 1.008 
0.41 2.50 33.9 1.06 54.64 1.041 O.Q3 0.58 7.32 0.12 12.0 5 1.008 2.30 9.37 122 2.99 201.91 1.137 

*11., 12 W0-2 
j:ffi 

11
·1 

[ 1973-2-16\ o . 3\ s.s\ 4.68 0.02 om o.o 5 MO 9.54 \ 14.92\ 1.011 
:/� 

* at 20°C 
� 2 ±:tJ::fiifi'110)�*1iHc:tott Q Wjl](O)ft.�nx:73" 

Table 2. Seasonal variation of chemical compositions at some saline lakes. 

Cn\t7t1sli&vi. g/1) 

Sample \ W. T. \ pH \ Na K Ca Mg Cl 
Lake Nurume 1973- 2- 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 0.82 11.3 2.01 1.017 3 -1.3 8.1 7.47 0.28 0.29 0.84 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 1 5.1 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 0.6 5 2.06 24.3 4.10 1.039 10- 5 0 -1.5 7.8 10.0 0.38 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 1.02 5 8 -1.2 7.9 10.6 0.39 0.38 1.1 5 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 3.7 5 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 I W. T. 

1974- 1-25 0 +5.0 
3 +11.5 
6 +8.0 
8 +5.9 

11 +7.3 
14 +5.8 

Lake Itiziku 

1973-2-8 Om +7.2 
4-30 0 -18.2 

10-9 0 -17.3 
1974-1-24 0 +14.1 

Lake Zakuro 

1973-2- 8 
5-1 

0ml +9.1 
0 -14.9 

10-9 0 
1
-14.6 

1974-1-28 0 I +9.0 
2 

I 

+ll.l 

4 +17.4 

Lake Suribati 

1973- 2- 4 Om +3.8 
5-5 0 -9.2 
8-28 0 -10.0 
9-30 0 -10.0 

2 -10.1 
4 -IO.I 
6 -9.5 
8 -3.2 

Lake Hunazoko 

1973- 2-6 Om +6.3 
2 +7.9 
3 +1.7 
4 -7.3 
6 -11.7 
7.5 -11.0 

5-8 0 -12.0 
8-25 0 -18.4 

2 -18.4 

pH 

7.31 
8.4 
8.2 
8.4 
7 .5 I 
7.2 / 

6.7 
6.9 
6.9 
7.4 

7.7 
7.6 
7.4 
7.9 
8.0 

I 8.0 

8.1 
7.8 
7.7 
7.7 , 
7. 7

1 7.7 

7
.
7 

7.8 

7.7 
7.7 
7.6 
7.6 
7.6 
7.6 
7.9 
7.5

1 
7.6 

f ;j:,t/lJ- • 1J,:J&::::t=f 

Na K Ca 

1. 31 0.05 0.05 
9.67 0.36 0.38 

10.7 0.40 0.41 
11.0 0.41 0.42 
15.3 0.56 0.57 
17.0 0.65 0.64 

44.1 10.5 0.17 
91.9 2.70 1.34 
83.7 1.26 0.97 
66.3 7.90 0.22 

65.4 2.64 1.55 
66.2 2.65 1.62 
66.7 2.79 1.59 
55.3 2.21 1.24 
65.4 2.49 1. 51 
72.3 2.65 1.14 

16.0 0.67 0.41 
46.6 1. 31 0.78 
50.9 1.89 0.78 
48.9 2.00 0.84 
48.9 1.96 0.83 
49.0 1.98 0.85 
48.9 1.86 0.84 
57.9 1.98 0.97 

62.7 2.55 2.30 
70.9 2.95 2.63 
71.5 2.95 2.61 
72.3 2.94 2.62 
74.8 2.93 2.70 
74.9 2.95 2.69 
66.5 2.82 2.34 
72.9 3.00 2.39 
74.0 3.02 2.40 

Cffiffi�*4 

Mg Cl S04 I Jt m:* 

I 0.14 2.21 0.30 I 1.003 
1.13 17.2 2.39 1.021 
1.27 18.9 2.67 1.026 
1.28 19.2 2.72 

I 
1.027 

1. 79 25.6 3.68 I 1.034 
2.10 30.2 3.67 

t 
1.039 

47.6 209 14.7 I 1.229 
8.76 173 2.63 1.186 
3.49 134 2.20 1.158 

35.4 200 12.3 1.217 

9.32 123 5.60 1.144 
9.42 124 4.63 1.144 
8.71 123 2.91 1.144 
7 .19 107 3.95 1.124 
8 .11 124 3.53 1.142 
8.66 131 10.9 1.156 

2.50 33.9 1.06 1.041 
5.54 73.9 2.60 1.099 
5.95 88.8 2.84 1.107 
6.48 94.0 2.98 1.107 
6.43 94.0 2.94 1.017 
6.52 94.3 2.90 1.107 
6.51 94.4 2.94 1.107 
7.45 110 3.95 1.128 

9.37 122 2.99 1.137 
10.7 139 2.95 1.153 
11.0 142 2.81 1.156 
10.8 141 2.82 1.155 
11.2 146 2.79 1.159 
11.2 146 2.79 1.159 
9.98 129 2.58 1.148 
9.96 143 2.76 1.158 

10.1 145 2.76 1.160 
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Sample \ W. T. I pH \ Na K Ca Mg Cl 

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 

vc.*ffi5vc. J: 9 � L < �ibhtf;goo l?tL, %:vc.�jtijO)mJ:J.K�t nx:Jt��JthtytJ: \t,. � I? vc.:#r� 

rfu�c.:tovt G-1}*ffi50)�i:JJIJO) 11:�$:5}0) Jt;t]r*s:lfHc. J:tL�f, 1973 � 2 J3 6 B O)�ffi:J.Kmfi 

+6.3
°
C -e,· :7.K� 2""'6m vc.h:.vt--C�L\t,&i:lriJlht(FtEL, 6m l;I_-"f-c;-�t -11

°
C vc. 

tilL--C\t'G. fflt5}vC.v:)\t,--Cd,I.G c�ffi7J(�t��-i:ht�<, 3m l;I_�-c;-�tvich..,c�11:�i 

:;goo l?tLtJ:h" "? t.:. "i td&mvc.�t t. 0) J: ? tJ:m��t tJ: <, �ffih" l?�JI "i -c;-:J.K&, -1}fflt7t� 

�c.vi c I\., c�lb�t tJ: \t ,. llO.G oorlf2-c;-�1, �mvut�ffi7J(O) nx:Jt•i:htf*J17.Kvc. < I?�� L < 
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Fig. 9. Seasonal variations of chemical composition of surface water of Lake Zakuro. 
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Fig. 11. Seasonal variations of chemical composition of surface water of Lake 
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