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General Characteristics of the Antarctic Lakes near Syowa Station 

Haruta MURAYAMA* 

Abstract: Limnological studies were carried out in the 1972 winter 
to know general characteristics of the Antarctic water system and geochemical 
feature of the Antarctic lakes located in the ice-free areas of the east coast 
of Liitzow-Holm Bay. The water samples were collected from September to 
November when the surface of the lakes was covered with the ice. The 
thickness of the lake ice, the depth of the lakes and the water temperature 
were measured on the spot. pH and electric-conductivity were measured at Syowa Station after melting the frozen water samples, but most of the chemical analysis was conducted at the laboratory of our Department after were carried back the samples in frozen state, employing general and conventional analytical methods. Chemical components of the lakes varied considerably, ranging from 1.3 mg/l to 210 g/l on the chloride ion concentration. Most of the high saline lakes in this area seems to be relict lakes. 
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Fig. 1. Locality map of Lutzow-Holm Bay, East Antarctica. 
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1. Sampling point No .1 

2. Sampling point No�2 

3. Sampling point No.3 

4. Sampling point No.4 

s. Sampling point No.5 

6. Sampling point No. 6 

7. Sampling point No. 7 

Fig. 2. Locality map of Cape Hinode. 

� 1 a {/) w ru, :l'tg g Wl m {/) 11; ¥R. 
Table 1. Limnological feature of lakes at Cape Hinode. 
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t\g (J) � 1ru \ No. l* I No. 2* \ No. 3* \ No. 4* I No. 5* \ No. 6 *  \ No. 7* 

}* 71( if: J=j a 

}* 71( {ft ft 
71( ml (°C) 

pH 
� ;ii It (µo) 

1�}l¥e�flHw (mg//), 
EDTA�Il (CaCOa 
c L --c mg/ l) 
Na 

l (mg/I) 

K 
Ca 
Mg 

r c1-

sor 

w�il� G {/) fileM Cm) 
wffiil� G (J) r'i1h � (m) 
� 1£ (m) 
fl 1£ (m) 
ffi fl (m2) X 1()4 
Wl m {/) !J 1 7• 

'72.1.7 '72.1. 7 
� � 

+8.9 +8.0 
7.0 8.6 

1.335 X 10 8.280 X 10 
1.5 X· 10 6.2 X 10 

3.0 1.98 X 10 

1.4 1.8 
0.8 4.8 

<0.4 6.6 
0.7 0.2 
2.0 <0.5 
2.3 7.6 

1450 2400 
120 185 
130 2 
65 1 
0.52 0.00015 
1 7.HfPF� 

'72.1.5 '72.1.6 '72.1.6 '72.1.4 '72.1.4 
� � � � � 

+10.1 +8.1 +15.0 +7.6 +8.5 
7.4 7.7 7.3 9.0 8.8 

1.290 X 102 1. 725 X 102 2.900x 102 4.345 X lQ2 1.315 X 103 

8.5 X 10 9 .. 2x 10 1.60 X 102 2.42x 102 6 .95 X lQ2 

l.24x 10 l.66x 10 2.84x 10 4.86x 10 1.30 X 102 

1.9 X 10 2.5 X 10 4.4 X 10 5.8xl0 2.0 X 102 

2.2 1. 3 2.7 4.2 1.07 X 10 
1.3 1.6 3.6 7.6 l.3xl0 
2.2 3.1 4.7 7.2 2.4x 10 

3.0xlO 4. 3 X 10 7.lxlO 1;07 X 10 3.65 X 102 

4.8 4.4 8.0 l.lxlO 3.0 X 10 

350 600 1050 550 700 
30 70 120 120 85 

115 100 50 100 55 
50 45 25 45 35 
0.41 0.12 0.06 0.25 0.11 
2 4 2 4 4 

' '  
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3. 2. :t :.,ij JL,��it!!l& 

ft[, 1§::t :/ ;l;v�O)li;��'ia:'� 3 vc, tlhO)li;R'ia:'* 2 :to J: rf* 3 vcffi-t. ft!?,O)�vut™r-B 

vttFtELts:\.-'. JR� 2. 5 km, ffi�t 2.0km, mifft 3.8km2 O)ft[::t:/t1''1v�c, ft[l§ 4.1 

km, ffi�t 3. 8 km, mifft 9. 7 km2 O)gg::t :/ f 1v� c vi, �j 40 m 0) i=pO)mip-CJ�--c G:h --C 

\.-'-Q. :t'&rWi,B 49m O){i£fts:�·-e:-JIH*O)�$vt FY 7 r --Z:'fi:h.n--r:to 9, fft�il�:1J<1*1!:L""J 

1* 
71( 
� 
1* 
71( 

ffl: 

tfu 0) i5 

7,K � 
w 

� 
7,K fft. Ji: 

ml 
pH 

WEST ONGUL 0 1 km .___ _ _. 
6, Lake Yumi * 

7. Lake Ura* 

8, Lake Hi gas i * 

9, Lake :Hsi* 

10. Lake o'-ike 

11. Lake Naka* 

Contour line is lOm. 

•: tentative name 

I@ 3 * • g!j ::t :/ f ;1,, !fib 
Fig. 3. Locality map of East and West Ongul Islands. 

a2 **:/Y�lfih��•mO)•� 

Table 2. Limnological feature of lakes at East Ongul Island. 

lru � c· iJ tlh '/J ' 7b 'd:;) tfu kGi:>h.tfu * ffe. tfu* I 
Ji E 1972.3.23 1972.3.23 1972.3.24 1973.1.31 

(cm) 40 33 30 -{fil�7j( 
(m) 0.8 1. 3 0.35 2.5 
(m) 0.6 1.0 0.35 7¥ 

(OC) +0.2 +3.0 +1.0 +3.0 
6.5 7.2 7.8 6.8 

� gr (µo) 8.280x 10 2.125 X 102 6. 785 X 102 3.800x 102 

:@}i¥e��lffo (mg/l) 7.lxlO 2.20 X 102 4.29x 103 2.13 X 102 
EDT A �gr ( CaC03 1.48 X 10 3.94x 10 8.55 X 102 4.86 X 10 c L. c mg/ l) 

Jrr.1J2 f A* 

1973.1.31 
-{fil�7j( 

2.3 
7¥ 

+1.1 
6.7 

2.660  X 102 
1.45 X 102 

3.02x 10 
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I Na 8.5 4.8 X 10 l.2xl03 5.lxlO 3.6 X 10 

K 0.2 1.8 3.4x 10 2.1 2.0 Ca (mg//) 3.2 9.8 9.2 X 10 7.2 4.1 Mg 1. 7 3.7 1.5 X 102 7.5 4.8 c1- l.73x 10 4.53 X 10 2.05 X 103 8.44 X 10 5.99 X 10 SOi- 6.8 4.6 1.4xl02 3.5xl0 2.2xl0 #a*iJ, G O)ffiM (m) 325 370 230 360 150 #amiiJ, G O)jWj � (m) 24 26 26 14 13 
* 1£ (m) 195 115 130 78 40 
m 1£ (m) 120 85 75 30 35 mi ffi (m2) X 104 1.4 0.76 0.56 0.16 0.13 
a rB 0) Jil. 1 7· 3 3 3 3 3 

�3 �*�v�a•gamO)•� 

Table 3. Limnological feature of lakes at West Ongul Island. 

� 7J( if. J:l B '72.3.14 1972.3.7 '72. 3.15 '72. 3.15 1972.11.18 '72.3.14 
7j( JJ (cm) 20 20 20 20 185 20 
� � (m) 5.6 11.0 5.0 5.8 11.2 4.5 
� 7.K {ft ti: (m) 5.3 0.5 10.5 4.5 5.5 2.0 10.5 4.2 
7.K m (0C) +3.9 +4.5 +1.5 +3.0 +3.9 +0.8 +2.3 +1.0 pH 7.4 7.3 6.6 6.8 6.6 6.8 6.9 7 .1 11 $ l!t (µo) 4.430 1.395 1.535 1.450 2.185 4.840 4.935 1.260 X 10 X 102 X 102 X 102 X 102 X 102 X 102 X 103 if:YU'Hl��(mg/ l) 7 .0 X 10 I. 32x 102 3.2xl0 2.07 X 102 5.3 X 10 2.69x 102 2.66 X 102 4.49x 102 EDTA@!l!t (CaC03 9.1 2.23 X 10 1.61 X 10 l.75xl0 2.23 X 10 5.42 X 10 5.58 X 10 1.24 X 102 

c L "C mg//) Na 8.9 2.5 X 10 4.5x 10 5.0xlO 8.0 6.0xlO 6.5 X 10 9.9 X 10 
K 0.5 1.0 0.2 1.9 0.3 3.0 2.9 3.9 Ca (mg//) 2.4 4.4 2.0 2.4 2.0 5.9 6.6 I.lxlO Mg 0.8 2.8 2.7 2.8 4.2 9.6 9.6 2.4x 10 c1- 7.7 3.07 X 10 3.80x 10 3.60x 10 5. 70x 10 1.20 X 102 1.25 X 102 3.41 X 102 S04

2 - 3.5 4.8 5.0 4.8 4.9 1.2 X 10 1.lxlO 2.9x 10 #a*iJ, G 0) ReM Cm) 395 135 155 365 170 110 #amiiJ, G O)jWj � (m) 10 17 8 23 13 5 
* 1£ (m) 315 160 135 250 370 200 
m 1.£ (m). 170 135 126 135 215 110 mi ffi (m2) X lQ4 2.63 1.51 1.23 2.17 5.15 1.40 
• fil 0) � 1 7· 3 3 3 3 3 3 
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° 

- 3 vc.5J\.ffi L k. 

** Y' �-'1v�O)yi'ilHtfri�O)m$vc.{,l\ltEL, ;:ti'C�il�m <, ��vii°""'"CJ.it'i ··c-t**ai"�. k 

G 'tJ'htlhvtt'lK1r:Am1 :;i- Y'?lmttJ� 2. 1 g/l '"c', t'lK�"c-t!S Q. 

lffl::t / �--;1,, �O)tm¥£vt7t�il��", t 0) iJ�� <, ::klili, �lfuvt 10 m �� *---c" ,fc.. ::ktlhvt 

::t :/ Y' JV iffi � 0) tm YB 0) i::f=t '"c'� iii ffl 7J \l:::k '"c', 7j( � <b tt ::k {[i[ � ffi L, i::f=t *fr� 0) � � '"c'Vi ti ffi 0) 

niJ�t,,iJ�}J < itflL, 1*1L7..K*0)¥8�iJ�JJ��;hk. 

3, 3. '7 /!h"7''7Iilf!(& 

=J :/ f* 7'-:f:!m!KO)����� 4 vc., tmlBO)�i'Jc�� 4 :j:a .l u� 5 vc.ffi--t. *g_g 9. 0 km, 

mit 11 km, iiifl 45km2 O)jl:ls:i:tl21'!r"c', *:j:a.J::lfm1J1Uvt::k�1.kfoJvc.�L"C"'Q. w1k�"' 

=rLLt�mvc. L --c, itlffl O)t'iK�tJ�Jt:ffs--t Q :tmti 2::, m O)t�7.KtmtJ�5t:m--t � :tm� 2:: fc.5tvt 0.:h 

Q. 

*,,, 1,. :rtlf20)1.](!J 250 cm, 7..K� 22. 7 m vi, =; Y' �--* 7''7'':!m!K"c'vitt::k{[l["c', t'lK1L4efo1 

12 

2. Lake Nisi-Harnna 

3. Lake Hyoga * 
4. Lake Tenno-kama* 
5. take Yukidori 
6, Lake ��akanotani* 

9, Lake A.kebi 

10. Lake :-.;urumc 
11. Lake O}•ayubi 
12. Lake Zakuro 
13. Lake Itiziku 

< 

O 1 2 3 kin 

Contour line is SOm. 

* : tentat1\'e n::n:e 

�4 7 :/ !f;f; 7" 7.' 

Fig. 4. Locality map of Langhovde. 
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Table 4. Limnological feature of fresh lakes at Langhovde. 

� 0) 1=; BU I * /' A -j- � I r!.9 /' A -j- � I 71< viJ �* I ;RO)�* I ffl .� � I q:t 0) 1:t �* I J:: � I * ffl '� � 1* 71( � }3  13 71< If. (cm) � � (m) 1*7.K&� (m) 
* 1.ffii coq pH 
'it � � (µo) � � 56 � -\fll ll?ll  (mg/[) EDTA � -� (CaC03 c L) "C mg/l Na 

I �: JI, (mg/1) 
c1-
sor 

ww:ti� G 0) Re-. (m) 
wffiti� G 0) � � (m) 
-J;t {£ (m) 
m � (m) ffir( (m2) X 1()4 ml rB  0) fl -1 7 * �lHi�� 

1972.11.25 250 22.7 3.0 I 22.0 +0.1 6.3 1.490 X 1 0  

+0.1 6.7 1.665 X 1 0  

1972.10.4 210 16.0 2.5 - 1.8 8.3 3.910 
X 1 0  

15.5 .,- 1.5 7.9 3.515 X 10 

1972.9.30 185 4.5 2.0 - 1.8 8.6 4.835 
X 1 0  

4.5 - 1.8 9.0 4.630 X 1 0  

72.11.24 170 3.6 2.0 +3.0 7.5 6.025 X 1 0  

1972.11 .23 145 7.1 2.0 +3.0 8.2 7.605 
X 1 0  

6.0 + 3.0 8.4 7.615 
X 10 

1972.10.4 210 
2.5 - 1.8 7.8 1.030 X 102 

17.5 17.0 - 1.6 7.5 1.605 X lQ2 

72.11.24 115 3.5 2.0 +3.2 9.0 1.920 
X 1 02 

1972.11.23 170 16.3 2.5 +3.0 9.0 3.360 X 102 
15.5 +2.0 8.9 3.220 X 102 1. 2 x IOI 2. 1 x 1 OI 2. 5 x IOI 3. 0 x I OI 3. 3 x I OI 2. 8 x IOI 3. 9 x I OI 4. 9 x I OI 4. 7 x I OI 7 .  0 x 10 1.17 

X 1 02 
1.29 
X 102 

1. 74 
X 102 1.83 

X 102 3.8 1.0 0.5 <0.4 0.9 2.2 2.0 915 165 675 325 

4.6 1.1 0.5 0.4 0.9 2.7 2.2 

10.7 1 

6.6 4.2 0.6 0.6 1.3 7.8 2.0 

5. 8 J 1. 14 X 101 1. 06 X 101 1. 66 X 101 1. 86 X IOI 1. 84 X 101 1. 02 X I OI 1. 46 X 1015. 30 X 1015. 94 X 1016. 52 X 10 

375 

3.7 0.5 0.4 1.2 6.8 1.6 
35 700 605 20.6 1 

4.3 0.4 1.0 2.1 8.1 5.0 1525 165 
565 100 3.1 1 

3.9 0.4 1.0 2.0 7.7 5.0 

4.2 0.7 3.0 2.2 
5.8 0.7 3.4 2.5 

5. 9 1 1. 8 X 101 2 .4 X 101 1. 3 X 101 4. 0 X 101 4. 3 X 10 0.7 0.8 2.1 1.5 2.6 2.7 3.2 2.5 0.4 2.2 0.9 1 1.l x l O 3.0 6.3 8.6 1 1.1 X 10 9.2 9.3 6. 8 1 1. 08 X 1011. 04 X 101 2. 5 X 101 4. 0 X 101 2. 3 X 101 5. 2 X 101 5. 3 X 1 0  4.3 6.3 7.1 4.0 5.5 2.0 x lO  6.0 6.5 975 165 435 125 3.4 1 

985 125 275 225 3.1 2 

390 15 945 775 27.1 1 

355 70 355 23.0 4.3 2 

1800 195 530 525 14.5 4 

z 
? 

--.J 
LJ 

w � aw � � Fl\ 13 
ii rr!E � 31$ 13 
m 00 13 l � � � � 

Vl 



illi 0) i5 1W 

1* 7Jc � }j  13 
71< }!}: ( cm) 
� � (m) 
rt 7]( {ft Mt (m) 
* mi. coq 

pH 

m z¥ lit (µo) 
lt :m: (20°C) 
�'f/i9emfB�(mg/ l) 
EDT A yj!Jit (CaC03 
c L, --c mg/ l) 

Na 
K 
Ca (mg//) Mg 
c1-
soi-

w!Jt:tJ, 0 0) file• (m) 
wffitJ• l:;> O) � �  (m) 
:!lt ff: (m) 
ffi 1£ (m) 
[fil :fJ (m2) X 104 
#yJ rB 0) 3l -1 7° 

� s =; :/ :f ;t; 7'' 7'' :l'fg 1K :!iI Wi 0) M: R 

Table 5. Limnological feature of salin lakes at Langhovde. 

cf> vt � illi 
1 972. 1 0 . 7  

1 55 

5 . 0  
2 . 0  5 . 0  

-2 . 1 -2 .  7 
7 . 7  7 . 9 

2 . 260 X 104 2 . 250 X 104 
1 . 008 1 . 008 

J . 68 X 104 1 . 69 X 104 

� � 2ib illi 
1 972. 10 . 7 

145 

16 . 6  
1 . 5 I 16 . 0  

- 3 . 2 I +2 . 2 
7 . 6  7 . 3  

4 . 645 X 104 6 . 645 X 104 
1 . 022 1 . 036 

3 .  68 X 104 I 5 . 79 X IQ4 

j! m ifu 
1 972 . 10 . 5 

1 25 

5 . 2  
1 . 5 

- 7 . 1 
7 . 3  

1 . 025 X 105 
1 . 068 

1 . 07 X 105 

5 . 0  
- 6 . 0  

7 . 2  
1 . 030 X 105 

1 . 070 
1 . 07 X 105 

�· < 6 illi 
1 972. 1 0 . 6  

56 

1 . 0 
- 1 5 . 0  

7 . 3  
l . 540 x 105 

1 . 1 32 

2 . 18 X 105 

4 . 6  
4. 1 

- 15 . 0  
7 . 1  

l . 575 x l05 
1 . 142 

2 . 32 x  105 

J 1t , 'b l: < illi  
1 973 . 2. 8  
7]( ft:. l, 

0 . 2  
0 . 2  

+ 7 . 2 

6 . 8 
1 . 380 X 105 

1 . 223 
4 .0 1  X 105 

3 . 92 x I03 I 3 . 92 x I03 I 6 . 40 x l03 I 8 . 08 x I03 I l . 76 x I04 I l . 72 x I04 I 3 . 7 l x I04 I 4 .09 x l04 I l . 95 x I05 
4 . 3 x 1Q3 4 . 3 x l03 

2 . 0 x 102 l . 8 x l02 

4. 8 X I 02 4. 0 X 102 
6 . 6 x 102 7 . l x I02 

8 .  6 X 103 7 .  7 X 103 

1 .  6 X 103 1 .  8 X 103 

305 

-4 
420 
125 

3 . 9  
5 

1 . l x I04 
4 . 2 x 102 

4 . 2 x  102 

1 .  3 X 103 

1 . 9 X 104 

2 . 8 x  103 

30 
±0 
305 

1 55 

l . 7 x l04 

5 . 7 x I02 

6 . 0 x  102 

1 . 6 X 103 

2 . 9  X 104 
3 . 3 x I03 

3 . 1 
4 

3 . 3 x I04 

1 . l x I03 

l . l x I03 

3 . 6  X 103 

5 . 4 x  104 

8 . 4  X 103 

25 

±0 
205 
1 10 

3 . 4  X 104 
I . 2 x  IQ3 

l . l x I03 

3 . 5 X IQ3 

5 . 3 x I04 

8 . 3 x I03 

1 .  7 
5 

5 . 5 x I04 
2 . 4  X 103 

1 . 5  X 103 

8 . l x I03 

1 . 2 X 105 

6 . 0 x I04 

2 . 5 X 103 

2 . 5 X IQ3 

8 . 4 x I03 

1 . 3  X 105 
3 . 6  X IQ3 I 4 .0  X IQ3 

150 
-6 
455 

2 15 

7 . 5 

5 

4 . 8 x  104 
1 . 0  X 103 

2 .4  X 102 

4 . 8  X 104 
2 . l x I05 
l . 5 x I04 

300 
- 14 

20 
IO 
0 . 02 
5 

v, 
N 

"* 
4 

F 
i3t 
?t 

imt � � � 
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* Y•/!t 2. 2 mg// �:tm:,J,f[i··e� ") t.::. . [§ ,., A :J-1lli.�i�ffi�l!tiJ�* ,., A :J-1fu.vc.lt-""C 130 m 

t {J£ < ,  #a:1¥*!iJ'- G (!)filg* t :i1r < ,  �1t!Jm1 :;;i- Y•/!t�i 6. 8 mg// -r-:� ") t.::. .  ,., A :J- 1.k!H: 

�--c --c• • [§vc.&ti c,  �vc.*�1Jcvc.1£ c --cjdt(!)1JcioJitil](iJ�viEA -t G c }�,bn G �rB"t:'� 

IJ ft. iJ� G, �1t!lm1 * Yvc.��� t'LG 15'1J�7:t•/!t(!)fflJl�t, t. (!) J: ? ft.:l'fg:Jf1J::(!)&fivc.� 

i*iJ�� G t (!)  c ,'!',bt'LG . 

1JcioJ1fu. c J({!)��t, �vc.��1Jcro c1&� � n--c l , G �1Jcro C*�1JcioJ(!)ll<E) �c.1£ L- --c l ,  

G .  1JcioJ1fu.(!)vft:lli 1::::t �t9(!) r JJ 7 Hc. J: ") --c .b � iJ�n, �-tm�vc. ft. '0 --c �  IJ ,  �ffi�t�-tm J: 

IJ *9 20 m {1£iJ" ") t..:.. jtgl!J!1¥J�#iJ��c. "C l ' G t..:.?JbiJ", Wffnx:?} t vi v!IAJ t:filf�ffe L- t..: . 

•9,�1lli.�t�:1¥(!)*fm?ti1�9vc.ilbn --c l ,  --c ,  vft:lli 1::::t (!)fftti�Wi�i"c,�  ft.iJ" ") t..:.. �ffi�t 

:lli t {J£l ,�$ J: IJ *9 3 0 m {1£ < ,  Wff!!m.al!t�i :i Y 1··* f -f':l'fg!K�7J(�(!) r4=t"t:':lli*fri�ffe 

L-t..: ({7U ;Uf�1t!lm1 :;;i- Ya/!t 53 mg//) .  *�7j(jiiJ�C.1£ l- "C l ' G  J: ? �C.�x. G iJ�, 1.kioJiti 

l](�i vi c i\J cviEA -t G t. c ft. < ,  m9e.*11jiJ�iJ" ft. IJ ;iffifu "c'l ,  G t (!) c � x. "C, � 1 7
° 

- 4 vc. 

?}ffi L- t..:.. 

9�1lli.tl*9�1fu.(!)*9 l km rvft:, 9��(!) »�r4=t�K&ti-t G �, Wff!lm.al!ttl*9 

,�1lli. J:  IJ ,J\ � l ' .  �(!)fi!jj{llU (!)��t ;::r.. =t- r JJ (!)'g�jfgvc.ft. ") --c �  IJ ,  ��lli � ntd�f��iJ�iti9 

7J(�c. J: ") --c�l ,vft: � n --cf�� � n, �ffi(!)�MiJ��i\; "c'� ") t..:.. �ffivc.5i ") tdJc(!) r4=tvc. i � 

:1¥�c. i ,  �ffi(!)iJ,.t..:. 'i IJ iJ���� Gnt..:.. J::��t9,�1fu.(!) vi v! 2 ffi"&(!)Wff!lm•al!t Ct..: c 

x. �f�1t!Jm1 * Y./!t 23 mg//) "c'� IJ tt. iJ� G�ffi�io/fJ:: < ,  IWJ 1.: J: ? fJ::jfgl!J!i¥Jffim"c'� ") 

"C t ,  *��(!)��:l:(!)�iJ��!lmmtb�stWc L- --C l ,  G ffeU"t:'� 6 ? . 

q:i(!)�1fu. i �:1¥(!)*fm?}�t9vc.ilbn --c l  ,t..:. W1Jc�vc.wt < �l ,{ljf-{jfg(!)�*vc.� IJ ,  * 

� J: 1J 1¥i-* IJ (!) ffl"c' < rf n t..:. D .i: ? t..:fu:Jf1"c', m{llU (!)1tg�i�iJ" ••::> f..:(!) "c', :ft{llU (!)rlli,(!) tj:t�$ 

"c'�* L, t..: . 

�vtrf1lli.�i:lli t {J£l ,�$(!)ffl�iJ�*9 50m "c', �ffi�i �$ J: IJ 50m tJJ:: t r"t:', ffl� 

- 4 m �� G .  Wff •• (!) q:t� � � V � A - � Y * V � A Jt�#al]( c � � IJ ,  #al]((!)··� 

� < �vtt..:.*• c �t� x.vc. < < ,  �l](vc.Jli:l ,�rBl](iJ�•*m � n --c!N.:tEvc.� ") t..:. c JtStbn G . 

�Jlt"c'�i�ffi(!)�Ji![iJ\�fu "c'� ") f.:.  

� G ?Jb1lli.�i*9 l m (!)�$"t:'#a c �"C Gn"C � IJ ,  �ffi�l!t�:t#iil](ffi J: IJ ���l' .  l](ml 

(!)Jt1fivc.%='1tiJ�� IJ ,  J::li J: IJ r/i (!)JJiJ�l](mliJ�� < ,  �J°Unx:/i "c'� G .  �ffil](�twl](vc.;ilf 

l ,Wff···l!t c mnx:�ffe-tiJ� , �� 16 m iJ'- G�t..:Jlt)il]((!);l_;'iHt_!Jm1 :;;i- Y•/!t�i 29 g/l "c' , 

¥fii7]((!)*9 1 .  6 ffi-"c'� ") t..:.. 
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iJtt�i'fuvi�tITTiJ�w.7.Kffi J: I? bfiJ:.vc� < ,  �ffiviffli7.Ktfil J: I? "t t. Lf1&\, , .  *110)�ff vtd? 

JiO)W.7.KiJ�mEA --t Q G L < ,  10 A vc.�1f L t-:�vOi W.7.KO)mtA L t-:m�iJ�, :;,j(O)�jijvc� 

%vc 2 --=>� � :h,-n,t-:. t. :h, vi�ffiiJ�*a:;,J<�:P tJ: < c t 2 @I, w.J.KO)ifiEAi7�25 --:d-: t. c �!Im 

iffi 0 -c \, , Q .  :1:�{ITT-c· t 5 .  2 m c �\, ,f-:25?:>iJ:.�fftnltlivifi� � :h, f, � � 1 .  5 m Ll�O)m 

f¥4m�a.ocvtw.7.K0)*9 3 m-e, m1t!lm1 * yafftvt S4g/t C.Iti: 1 . 068) -c·25 0 t-:.  

� < 6i'futl*9 6 m 0)�$�w. c �-C G:h,-C � l? , �ffi�ffttl - 6 m �c5 Q .  i'fuO)-� J: I? 

!l*vc:;/?JiO)mtA7.KiJ��25?:> G:h, t-:iJ�, mt A r:::t#iJi -c·1J.!N.mtJ:��:Lfu�%nlt L -C \, ,  Q t-:25?:>, · * 

$5.tvi:LfuTvc &� L -C \, , f-::. mtA7.Kvi#iJiO)Jl.jzsm�*1ivcffiM L -C �  9 ,  mE�vc� 0 -cm 

�tiffl!lmiJ�lal:B L -C \, , f-:. ��:Lfu�%nlt L -C \, ,  Q 1irJ>f1vc t m�tiffl!lmO)Kias\iJ�iliE L ,  �7.K 

r:pO)ffif¥4mNa.ocvtw.J.K0)*9 6 f� -c-, m1t¥IJ1 * Yal!tvt 120 g/t C.It:m 1 .  132) -c-25 "'.) t-: . 

\, ,  'b t- < i'fuvi 20 m *frliliO)�{ITT -c·w. c �-c G:h,-C � I? , �ffi�fftvi - 14 m -r 25 Q .  !l* 
viWH¥ t �Iii t m�O)ffifavc --t � ra5tJ: < flb:h,, 2 A vc�1J: L t-:�voi �Jli i:p,t.,{ITT#iJi vc 

20 x 10 m, :I: t �\, , c t.  6 ""c' 20 cm O)aJf.ffi�iJ�� 0 -C \, ,f-: .  :t-$ 9 A vc�� L k�vOi 

*9 10 cm O)ffl�iJ�i'fu�{*�ij'(\, ,, aJJffi�O)fc! 0 -C \, , f-::{$7}vi � '17 - �  ')/ r ��� L -C  

1 .  Lake Bozu* 

2. Lake Tankobu* 

3. Lak� Hi roe 

Contour l ine is Som, 

* : tent a t ive name 

� 5 7• v -1 f � - ;1· .:::. 'Y .,{ 

Fig. 5. Locality map of Breidvagnipa. 

\, , f-: . 11 R *vc�� Lk�vcvi �vi"t�-C 

� vt, 300 m x 200 m, � � � cm 0)7.Kt-: '! 9 

""c',  i:p :R.:{$ 0) :I: t � \, , c t. 6 -c- 30 cm tf 0 k .  

ffif¥¥IJNO)a�ffi�tlnlt5t��K J: 0 -C�� 

9 ,  T r !) 17 A 0 .  04, 7J !) 17 A 0 .  24, 7J ;v 

� 17 .L, 0. 005, � ;:,'' * � 17 A 3 .  4 ""c', m1t¥J 

1 T Yviffli7_KO) 11 f��� X. "( \, , f-: . 

3. 4. 7·' v 1  ��-�= "1 1 �:f:th'2s: 

7'' V 1 f � - f .:::. ,:; ,,.{ :lfu jK 0) -� � � � 

S K, �fil O)ffi;��� 6 K�"t. 5 Y f* f 

� c � 7J � f� * � O)*�K&a--t Q � � � 

��:Lm1*-c·, •gg 4. 0 km, ffi�t 3. 9 km, Im 

ffl 8. 0 km2 0) f v 1 F � - !f .:::.  ,:; ,,.� c ,  *gg 

2. 7 km , ffi�t 6 . 8 km , ffiffi 6.  7 km2 0) t:''. � 

- .f:;t ---tJ-*  c vt ,  * / -:- 1v:1J<fn1vc J: 0 -c� 
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� 6 7· v 1  F' ;f- - �· =- ,y /�:l'lg[R�fflO)M;� 

Table 6. Limnological feature of lakes at Breidvagnipa. 
ftg 0) � lru Vii ? f ftf!* t.::. Iv ;:_ � ftf! * IA rr ttll, 

� 7J( � J3 E 1972 . 1 1 . 15 1972 . 1 1 . 14 1972. 1 1 . 22 

71< )J (cm) 250 205 170 

� � (m) 18. 5 1 3 . 5  9 . 5  

� 7J( {ft � (m) 3 . 5  17 . 0  2 . 5  1 3 . 0  2 . 5  8 . 5  

7j( ml (0C) - 1 . 0 - 1 . 0 - 1 . 0 - 1 . 0  +2 . 3  +2 . 0  
pH 6 . 2  6 . 6  6 . 7  6 . 5  6 . 4  6 . 4  

m � gf (µo) 8.945 6 . 055 8. 370 7 . 645 l .820 x 10 1 .855 X 10 
��¥e�ii¥1J(mg/l) 7 4 9 5 l. 4x 10 l. 2xl0 EDT Aljj!gf ( CaC03 1. 8 1. 0 1. 8 2. 0 4. 0 4. 8 c 1.., --c mg/ 1) Na 0. 8 0. 4 0. 6 0. 5 1. 4 1. 4 

K 0 . 1 0 . 1 0 . 2  0 . 2  0 . 2  0 . 3  
Ca (mg/l) <0 .4  <0 . 4  <0 .4  <0 . 4 - 0 . 4  0 .4  
Mg 0 .4  0 .2  0 . 4  o . 5 · .  0 . 7  0 .9  
c1- 2 . 2  1 .  3 2 . 1 2 . 1 2 .9  3 . 2  
S04

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

w�il� G 0) Ne• Cm) 300 150 1550 

wffiil� G 0) jWj � (m) 55 35 215 

:R � (m) 485 365 905 

m � (m) 460 220 550 

ffi ft (m2) X 104 1 1 . 0 4 . 6  26 .8 

� ffl 0) � 1 7' 1 1 

"C l? ;h,--C 1., , G ,  JAITrtflJ;ttJ�ilt 250 m t � l) ,  vi '.5 -frtflJi 50 m � l) , t..: Ai t. �rfu�'i 50 m 

vc.� L- tJ: 1., ,  ii�, 3 "'='O) i\fJJ'i 1., ,f n t * -0rn -c:·*�:1kMvc.� L- ,  !AJ�tvKJt�ffi L- t..:. 

3. 5. 7. :tJ JL-7' 7. * 7.  

� � � �� * ��g0)·�� � � 6 K , .m0)•��� 7 � l ry* 8 Kffi'"t. }R� lO km, 

ffi�t 12 km, ffi:fll 80 km2 0) Y .:1. '/ ;t • ;t; Jv A �7¥�*0) ff:!i5�7tr"c', ],R{j{ij -C:'*�7j(V3JqC.� 

'"t G ��-c:-� G .  *�7j(iilJ 0)�7.J(iJtvfEJ-. '"t G O) �'itftJ O)Af2f-:vt-c:·, �7.K. c :tft. c il��tE L, "C 

. tE11 0)rfufil!:!rM�m ilt*�7J<V1J vc.� L- --c 1., ,  G v9: vtq=i:k:f¥1Hc.w:ut--t G . 4-@�11: 1..., t..:•rB 0) '.5 

'0 -C'�'iJ'&*O) 00:fll 0. 6 km2 �::ff'"t Q 7:1t, 6 {X�O) jID'i;��� -c:-�'i, *ffiiffl7:1tmt£0) 3 ffriti:\., \ 

* � � vc.'Jff. "=' "C 1., '  G .  *�7j(fn.J c � l., "C \., '  G 1¥IlitM#ittil� G ,  1961  i:j::.tl,�qC.7j(O)iun § �Ji 

"=' --c ,  rfu vc. t..: 'i "=' --c 1., ,  t..:7.K ii t VIE 1±\ L-t..: t 0) c Mt�i:: � n Q • J'& t {� 1., , It*$ 0) *l � �'i 160 m {ft 
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1. Lake Kaminoike* 

Z, Lake Dojo* 

3. Lake Nama zu* 

4,  Lake Oyako 9 .  Lake Suribati 

S, Lake Nagaike* 10. Lake Hunazoko 

Contour line is SOm. 

* : tentat ive name 

� 6 7-. 7J Jv 7• 7-. Z. 7-. 

Fig. 6. Locality map of Skarvsnes. 

·-e�vc!/lh:h, �ffiHiftam J: 9 *9 6 0 m T-C:'Z5 "'.) t.::.. $! 85 m, ffe: � 25 0 m 0)7](� -C:')U& 

( 615 m X 375 m) C f!:s lfu ( 1 , 060 m X 725 m) 7J; "J f.t 7]; "'.:> l :fa 9 , f!§tlg 0) f!§ {J{ij :fa J: am {J{ij 0) fr,4 

I@t 1 912 :1:f=. 1 0  JI ve vi��iffi < ,  f!:sifuO)�t-Olij �i�t'R#JLi:t.: vt:o;li /±l L 7J(�O)f!:s{J{ij :to J: aJlt 

JfuO).ffl:Jlt±J�ii'"�t F !J 7 � -C:'!/lh:h t \.- \f.::. .  JftifuO) ffi{J{ij�i�$vc� �d:: -c:,:1.k�:J*vct.r "'.) --C \.- \  

f.::.. 

c' r, .i: '.5 t& �i tEft 0) t& 0) f!:s vc 1:stffit L ,  1 96 0 :1:f=. J: 9 1ruvevi,  tEft 0) t& 0) Tm vc fftffiti'" G .?' -1 7
° 

-

2 O)mJY-B vc� L --C \.- \ k. 2:: fUE � :hG iJ;, �Jtffi!j,�-c:,�i::k�:1.kfii.TiJ, G O)fA!JV.K�ivfEA L --C \.- \  t.riJ, 

"'.) f.::.. � i fifu� E [, .i: '.J JfuO)TvfEK&ffif: L,  ffi#�--�� E [, .i: 5 Jfu0)*9 2 m�t5 "'.) f.::.  

(t.r i f1ig 0)�1t� -1 :;t- :/'2i"ffil�i 36 mg//) .  

v- .i: 5 f.::.A.,ifu 2:: ffe:ifu�i, :# vc�£:lfilfffO) i:p:R:$vc&ffiti'" G vc t in'J,h G f, ffi#t/wfiO)a 

�iJ;� < , fil.Ex:lt�i@i7](vc. vc --C\.- \ G .  t. 0) 2 "'JO)tlgO) Tm vc{ftffiti'" G ftrifuvi, � �· vi Lm 

c ,�O)�� c O) Fa9 vct5 9 ,  � �'' vi LmO)@i��iJ, G 160m L iJ,�;h--C \.- \ t.t \.- \ , �rffi�� t 

1 0  m tJ, T-C:'Z5 G 0) vc , ffi#�W-�vi-t":h v� 2::·�1, \ {l��� f, *il.Ex:.r� t W7..K 2:: viJk.t.r "'.) 

--C I.  \f.::. (�1t� -1 :;t- :/�ffilviftrifu 370, ffe:ifu 740, V- J: 5 t-::.A., tlg  970 mg//) . t. 0) t. 2:: 
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Table 7. Limnological feature of fresh lakes at Skarvsnes. 

!* 7]( � Ji s 1972.10.23 1972.10.25 1972.10.25 1972.10.27 
7.K ff (cm) 175 150 170 150 
¥ff: � (m) 11.2 5.0 20.0 8.0 
!* 7]( & �  (m) 2.0 11.0 2.0 4.5 2.0 19.0 2.0 7.5 
7]( ilfil. co

q -2.2 - 1.8 - 1.2 + 2.0 +0.2 +2.0 +1.5 + 1.8 pH 8.9 8. 3 9.5 9.5 9.6 9.4 8.4 8.4 
11 � 1l'. (µo) 

2.210 1.420 1.665 1.705 2.170 2.510 1.520 1 . 605 
X 10 X 10 X 102 X lQ2 X 102 X 102 X lQ3 X lQ3 ��5e�fl//jm(mg/l) l.8xl0 2.1 X 10 6. 2 X 10 11. 38 X 102 1.3 3  X 102 1.52 X 102 8. 36 X 102 8. 79 X 102 EDT A ljj!Il'. ( CaC03 5.0 4.2 3.14x10 4.76x10 4.66 X 10 5.58 X 10 2.01 X 102 2.18xl02 

t L, -C mg/[) Na 
l 

2.1 0.6 6.7 1.0xlO 1.9 X 10 2.1 X 10 2.2x 102 2.3xl02 

;g f (mg/!) 0.4 0.7 0.9 1.4 1.8 2.1 1.lxlO 1.lxlO 0.4 <0.4 4.6 7.8 3.7 5.1 2.2x 10 2.6 X 10 1.0 0.8 4.8 6.8 9.1 l.OxlO 3.5 X 10 3. 7 X 10 c1- 3.7 1. 3 1.2x10 l.7xl0 3.1 X 10 3 . 6  X 10 3 . 7 x l02 4 .0 x 102 

SOi- 1.6 3 . 5  1.lxlO 1 . 8 x 10 4 . 8  6 . 5  5 . 3 x 10 5.6xl0 Wlf¥iJ� G � rm:• (m) 2500 1275 405 165 #arni!J� G � rleb � (m) 105 165 95 5 
* 1£ (m) 1725 715 535 430 

m 1£ (m) 730 205 270 150 

mi fA'. (m2) X 104 60 . 3  7 . 5  7. 3 6 . 0  

• m �  !7 1 7' 1 3 3 3 
ir• G-llt� c 0- J: ? t-:/v�iJ.,. G O)ffi: f:B7J(vtfJFf�vOtffi:A--1:t"f, -l-.n.f ;hO)�O)JJ(�vt, ,l-0) 

�JJ(�vc� r-t G Ji.JZS:tin:::. J:: --:>  "C ,  �ftvc�ffic. � .n "C l.t ,  G c � x. "C J::  l.t ,  c ,�, 5 .  !ffvciFf� 

O)m]�vtJ}:l:O)fl�vc�b.n --c 1.t ,t-::ot, v- .i: 5 k.!v� --c:-vt vi c 1v £ Ji G.nt.i:::o.,. "? t-:. 

rA�vtffif¥4o/J�O)•it t *linl<:lt t ,  '7 :/ �l n- ·f -t·:1:1gg0) �vta� c 1q1�--c-� "? t-:. 1__, ;o.,. 1__, 

t.i:: iJ! G, jfg:f![Et9ffl:lfHt� < !Jld.i:: I) '  � vta�:o�-t I) vf �:j:kO)--bt- '£ 1.t ,�JJ(�--C-� G O)VC.lt"°'L 

��vtf.t1.t ,�7j(��fif --:> "C l.t ' G . m]Jm?@jli'. t � rflj�O) - 4m vcx{L"C,  ��vi.Ml 35 m  

--c:-� G .  ,l-O)f.::.6biJ.,.1�� --c:·vtf1�0)95ffvi vi c Iv t'J! G.n t.i::iJ.,. "? f.::.. 

,}#�vt:!ii1�¥o1 * Y•it:o� 1s g/t --c:·, ffi1ftJefo�O)*-.§.nl<:J::l:::vt w1t c ViH'ifAJ c --c:-� "? f.::.. 

mllmiJ.,. G:l: t {�1.t ,1f*{ITT 'i --c:-M; 5m --c:-, ti*i:'ITT��x. G c ,  -t IJ vf��'i --c:-lql CJffi�0)#4lmiJ� 



� 8 7' 7J JI., 7'' 7- Z. 7' itg jK :!i[ jii'jJj (J) ,M; � 
Table 8. Limnological feature of salin lakes at Skarvsnes. 

- -- - -----------==:::-.=:-_ --. _- -- ---::..-:.- · ------ -- --

mz (J) 1s itr 

t\lE 7]( 4- JI 13 
7]( If. (cm) 
� � (m) 
1* 1]( {ii. ii: ( m) 
7]( i&1. (OC) 

pH 
1it � Ji: (µ[)) 

.lt m ( 20°C) 
:@:;t,iUe�ft?�(mg/l) 
EDT A tilf!Ji: ( CaCOs 
c L--C mg/l) 

Na 
K 
Ca 
Mg 
c1-
SOi-

(mg//) 

;i@J¥il�  G (J) Ji1§:� Cm) 
#arniii� G (J);wi � (m) 
:flt ffi (m) 
� f£ (m) 
[ID fJ'f (m2) X lQ4 
� ;'jg (J) � 1 7° 

* �fHi {& fr);; 

:Bt ?lg* 

1972. 10. 27 
150 

2. 0 
+ 1.5 

8. 6 

9. 5  
9. 0  

+2. 0 
8. 6 

c1' J: '5 f.::. Iv ?lg* 

1972.10. 26 

2. 0 
± 0. 0  

8.6 

140 
10. 4 

9.5 
+ 2. 0  

8. 8 

J iA mz* I 
' 72.10. 21 

155 
4. 0 
2. 5 

- 3.2 
7. 3 

,rJ, � rfu,* 

1972. 10. 26 

2. 0 
- 3. 0  

8. 0 

150 
9. 2  

8. 5 
- 3.o 

I 8. 0 

-t I) �i '0 ?lg 

1972. 11. 11 

5. 0 

55 
31. 2 

:#t � ?lg 

1972. 10. 27 
40 

9. 2  
1. 0 8. 5 

- 8. 0  
3. 0 

I - 5. 5  I - 15. 0 - 17 .5 
7.6 1 . 1 / 7. 0 6 . 9 

2. 650 X 103
1 2. 815 X 103 3. 300 X 103 2. 935 X 103

1 2. 505 X 104 3. 750 X 104 3. 740 X 104 1. 330 X 105\ 1. 525 X 105
1

1 1. 590 X 105 1. 615 X 105 

- - - -
I 

I . 010 1 . 015 I . 016 1 . 098 I . 141 I . 148 I . 156 
1. 50 X 103

1 1. 64 X 103
1 1. 86 X 103 1. 73 X 103 1. 82 X 104 2. 79 X 104 2. 79 X 104 1. 6 1  X 105 2. 33 X 105

1 2. 44 X 105 2. 57 X 105 

I 
3. 50 x l 02 1 3.71 x l 02

, 4. 28x l 02 3. 78xl 02 3.6 l x l 03 4.74 x l 03 4. 75 x l 03 2. 64 x l 041 3. 80 x l 04 4.37 x l 04 l 4. 62 x l 04 

4.l x l 02j 4. 4xl 02 1 5. 3x l 02 4. 8 x l 02 5. 3 x l 03 7. 6xl 03 7.5xl 03 4.8xl 041 6 .9xl 04 6 .4 x l 04 6 . 6 x l 04 

2. l x l O

I 

2. 2 x l 0 2. 5x l 0 2.3xl 0 2. 0 x l 02 2. 9xl 02 2. 9xl 02 l . 7xl 03 2.5xl 03

I 

2.6 xl 03 2. 9xl 03 

1. 2 X 10 9. 8 I 1. 2 X 10 1. 0 X 10 4 .4  X 102 8. 6 X 10 8. 7 X 10 8. 7 X 102 1. 2 X 103
1 

2. 3 X 103 2. 5 X 103 

9. 7 x l 0  8. 6 x 10 · 6 . 1 ;  
9. 7 x l 02 8. 5x 102 8. 6 :  

x l 02 1. l x l 03 I .l xl Os 5. 9 x l 03 8. 5 x l 03
1 9. 2xl03 9. 7xl 03 

d 03
1 1. 5x l 041 l . 5x l 04

1

1

9. 0x l 04 l . 3 x l 05 l . 3 x l 05 1 I .4 x l 05 

2. 1 X 10 1. 9 X 10 2. 4 ;  ,<}03 4. 3 X 102 4 .0  X 102 3 . 0  X 103 8 . 1 X 103 ! 3 . 4  X 103! 2 . 9  X 103 

965  26 0 I 11 oo 400 I 290 965  26 0 110 
75 35 I 25 - 33 I - 23 75 35 2 

370 
215 

4. 6 
I 3 

5( 15  I 235 I 1070 675 
r5 I 180 I 180 250 345 1 

8 I 2. 9 I 40. 6 14. 2 1 . 8 I 2 
I I 

� I 4 I 5 5 

V, 
00 

4 

E 

I$ 

� 

iilt 
� 
)nit 
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ISi 1 -t l'J vi -t> rt12 mu ll � 

Fig. 7. Sounding map of Lake Suribati. 

,�,@ G vc .J: ".) --ct�{!r � ;h,  --c 1., , Q  ( .�,@ • W!-�, 1973) . ffl�itB 15 m 0)1/lJam ··e#;H: IW,; "C  G :h ,  

™ffi�f!t -33 m , *ffifff 0 . 4 1  km2 �1:1.;'i[™ c l, --Cft t ::k �  < ,  7.K� t 3 1 . 2 m  ··e:-ft t �\, , ,  

.::. O)™O) ™�:!:tltJf1��""G f-:66, 150 m Fai!W,; vc 21 ,r�O)/\� �vt--CillU�� fi ".)  k. *s*� � 

HC�'"t. �� 3 1 .  2 m 0):1:tg,� ··e:- 5 m 4:lHc�)i�7j(�fi1., , ,  W!!tnl<:Ji L, "(\, , Q .::.  c �-i� 

L, tc.. ±.nit 7t 0). }j( �1 * Ji 7j( -C:'$7.K 0) iY0 4. 5 ffi, flt Ji 7..K -C'iYB 7 ffi-c· � ".) k. 

:#tfltrfu t 1962 � 2 J L  rrEB G vc .J: -:i "C JG.W., � ;h,k:l.;'i[™-c' ( .�,@ · W�, 1973) , fflr1Euit0 4 

m 0)�$'1:'W c IW,;"C G ;h,, ™ffirWbf!t -23 m, R¥tf L, "C \, ,  G :±.n\t7J"O) .f!tv1, � � iJ; 30 cm 

L, ;o:.tJ: 1., , 1., ,  'b C < rtl!� jiJvc--tn�i, �1t L, tc.™rBq:tO) ft::kfu[�� L, ,  *li7.K t $:.Ji7.K t #a7.K 

O);t0 7 ,fff-c:-� ".) tc.. 7.Kml t ft{J£fu[�� L,, 10 Jj 27 B vc�� 8 .  5 m 0) m-c:· - 17 . 5°C -c:-� -:i 

k. 

3. 6. A tJ - v :Atl!IX 

7' 7J - v :/:1:igjKO)ffl;��� �  8 vc , ™fil O)ffl;¥Jl�* 9 vc�-j'-. *gg 4 . 2 km , m::lt 5 .  3 km , 

ffifff 18 .  1 km2 0) A 7J - l/ / C *gg 6. 8 km, m::lt 1 .  7 km, ffifff 4 . 9 km2 0) A 7J V c:' - � 

... , ;r., -{!  / c vt1J\ � tdKMvc� --c  Gn --c 1., , Q . ?- n - v :/ vt m-OW-c·::kP.t:1kvIT vc�--t Q ��-c:-, 
:1kfii.ItiJ.KO)vfEJ-. --t Q ™ma tJ:1., ' . A n  - v :/::krfu�� < c tft:vc::k �  tJ:™fil t tJ: 1., ,i:J\ !l*vt 

f' Y 7 t- O)ti7..KiJ;k 'i Q ,J\rtl!iJ;��l±lm--t Q .  .::. O)ttgjKO)™filvcvtYifto;�iivcJUl v-c 1., ,  

tc.. :l.;'i[™vtfftE 1.,, tJ:iJ:. ".) t-:. 

7- -JJ - v :/:;krtll,a ?- -JJ - v :/ �ft t ::k � �™ fil �, ffirt�•O)•� t .::. O)���aft::k� 

(:1.;'i[{I::� 1 :;t- :/ 86 mg//) , �Jave .J: Q a*®n��1v -c:·1., , G t  0) c }�;b;h, Q .  lflfil!, X rtl!,  6 :ffi: 
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¥lg Q) 15 1ru 

� 7J( � � B 

7Jc ff. (cm) 

� � (m) 

� * {ft ti: (m) 

7J( ilill. (OC) 
pH 

it � ff (µu) 

fE:� 9i3�fB� (mg/l) 

EDTA�[f (CaCOa 
c L. -c mg/ l) 

Na K 
Ca 

(mg//) 
Mg 
c1-
sor I 

wW,;iJ, G <Die• (m) I 
wffiiJ, G <D � � Cm) 

� 1£ (m) 

m 1£ (m) 

mi ffl (m2) X J04 

WJ m <D :17 � 7• 

* ��i{Ji� 

1.  Lake Koike* 

2. Lake X - ike"' 

3. Lake Dairi 

4. Lake Rokuban" 

S. Lake Skallen Oike 

il 8  .A 7J - l/ :/ 
Fig. 8. Locality map of Skallen. 

� 9  .A n  - v :/ :fm lK WJ m <D 1m: R 
Table 9. Limnological feature of lakes at Skallen. 

Ej3 ¥lg* X ¥lg* I * � ¥lg I 6 it ¥lg*[ 

1 972 . 1 1 . 7 1 972 . 1 1 . 6 I, '72 . 1 1 . 8  ' '72. 1 1 . 8  
140 140 75 145 

6 . 5  8 . 3  0 . 8  2 . 7  
2 . 0  5. 5 2 . 0  7 . 5  0.8 2 . 0  

-0 . 5  + 1 . 5 + 1 . 7 +0 . 9 - 1 . 1  - 1 . 0 
9 . 4  8 . 7  9 . 3  9

.
2

1 

8 . 2  8 . 3 
1 . 375 1 . 300 1 . 900 1 . 675 1 . 620 1 . 965 
X 1 02 X 102 X 102 X 1 02 X 1 02 X 1 02 

.A 7J - v :/7(¥\g 

1972 . 1 1 . 7 
165 

8 . 5  
2 . 0  8 . 5  

- 1 . 4  + 1 . 4 
9 . 0  8 . 6  

3 . 945 3 . 980 
X 1 02 X 102 

8 . 1 x IO  8 . 5 x I0 l . 17 x  J .04 X 102 1 .08 X 102 J .2} X }02
1 2.4} X 2. 13 X 102 

3.08 x IO  2.92 x I O  4.42 x 10 4.42 x 10 6.94 x IO 2.50 x IO 6.26 x IO  6.86 x IO  
1 . 3 X JO l . l x lO 2 . 0 x lO 1 .  3 X 10 4.6 x IO  2 . 6  x IO  4. 8 x I O  4 . 9  X 1 0  

0 . 9  0 . 8 1 . 2  1 . 0 1 . 5 1 . 1  3 . 4  2 . 9  
4 .6 4 . 2  9 . 0  9 . 7  2 . 0 x lO  3 . 0  9 . 4  1 . 2 x I O  
4 . 7  4 . 6  5 . 3  4 . 9  4 . 8  

I 
4 .2  9 . 5  9 . 5  

2 . 5  X 1 0  2 .  3 X 10 4 .  3 x I O  2 . 6 X 10 1 . 4  I 4. 8 x  10 8 . 5  x IO 8 . 6  X 10 
5 . 0  4. 3 l . 8 x  10 l . 5 x l0 5. 5 I 6 .4  I . O x lO I . I x  IO 

570 750 350 I 815  1 35 I 

48 38 45 l 45 10 
I 

180 280 830 I 325 1 180 
105 105 225 ! 120 275 

0 . 9  1 . 8 1 3 .  7 1  3 . 2  20 . 9  
3 3 2 i 3 3 

���---
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i'lliAJ�i \.,,  f ;h, t 1J\ � < , m1:W=� 0) �7ttJ: \.,,  1..., 3 :5}0) Hi F' !J 7 HC!tbtL 't \., 't-:. !'l*�i iJ'

tJ: iJ 0):1:0)i(IRJ.j(iJ�rJrEA 1...,, �rJrE L, 't m1:J.K0) :3t�iJ�fihtL L :to iJ '  7.K� t vi vifAJ C ""c'� '? t.:. 

*Wi'!g�i 7' -JJ v t:::· - J "' Jv -1!  :de� iJ ,  *�1.KfriJO)i(IR7J(iJ�1lrEA -t G .  itgO)::gfyf\O) rn*�i 

"m1:W=�c*WE� .@:'""f G "  iJ'- b ""c'� iJ ,  i(IR7j(iJ�1lrEr-r G �� ""(:· -j)  Iv '/' 17 A �ffiM 1..., 't �vc� 

'(Jjlt.Jf.:?Jb, ffi1ftjifa�0)*1"t:·�vC. -}J Jv '/' 17 A iJ�� \., , , � "4) i*\.- ,ffl""t:' "4)  0. 8 m l, iJ'-fJ: < ,  � 

*�i�i "t:·�*5-t G .  1 1  J=J vc.�1!: Ltd�vc t �Jlf < 0)*9 10 cm iJ�ffivt--C \.- ,t.:tat-e:-, 1*7.K 

��}fl \.- ,  't 1*7.K-t G .: c. �i "t:' � tJ: iJ'- --:> t.: . 1.k 0) /\ vc. h � J: iJ � --:> 't � t.:7.K � 1*1& L, t..: 0) "t:', � 

�vc J: G IUrlH1.ffl t ��fl\.- ,--c  \.- ,f.: c. � x. G .  

4 .  i 

!J :i -:;  * • * 1v A�*J¥0)1f:;s-itMiHc.�t. , ffit¥:lil:5ttll!tO)ff\., , t O)iJ'- l::> �\.- , t O)i "t:·f! � 

O)m1ffi iJ�t¥tE L-t.:. .: tL G O)m1rB�ffit¥¥a�ti�O)Jl�vc�-"Z't J:tllix-t G c. ,  iil1t!ffa1 * /� 

{71Jvc c. ;ri,�i, :ql,J\fwHi 1 .  3 mg// "t:·� iJ ,  :ql*fl{Hi 210 g/l (J:tffi: 1. 223) "t:·� '? k. -l--0) 

i:j:i"t:'D' J: ? k/vi'lgO) 0 .  97 g/l c. �vf'(Ji'tg, 7Ai'tg0) 8 .  6 g// c. ""c'�i*9 9 f(!iO)�tc.k iJ iJ�� iJ ,  

.: 0) i:p rl3i vc fft fit-r G m1 iB �i � "':::> iJ'- G tJ: iJ,. '? k. 

%m1iBw vcffitrfflt:5}0);ffi_ffltJ:t�:>l< ?Jb't � G c. ,  -JJ /V '/' 17 A c. � !f ;t. '/' 17 A vc.tc.vtt± § 1..., 't 

t ,  *10)�i'!g tJ: c.· 0) J: ; tJ:�7.Km1"t:· t wJ.Kvc.Jlf \., ,fti1�ffi-r t 0) ii�� iJ ,  �vc. �vtrJi'!gtJ: c.:· 0) 

J: ?  tJ::lilm1 "t:·t , w:7.K c. �i* � < AtJ: G  t 0) t � --:> t-: . .: 0) .:  c. �im1ffiO)ffif¥fflt:5}0)ffi)aj-:I: 

�mnx:�K:to .J: �-rw�O)�*' �w�fflm, �-r�O)��K J: G t.1•� �, � i � i �  

�lzsl ��Iv "t:'\.- , G .  

m1 � "t:' 0) Wit 1t ,, .� J r !J 7 0) {1 J:!Hc J: G Wit® 1 :;t :/ 0) j;i5c, Wit 1t7.K � 0) ��.tJ: c· , 7]( � vc. :to 

.J: �-r�¥am•O)�• t m��-O)�M���-t G t O) c. 2hh G .  

� a$ 

:2fi:1iJF� � i c. ?5b G vc. � t.: iJ , .::' !iJJ 1J � \.- ,  k ti \.- ,  t.::Jtt,ffi Jtf£��i C ?5b1t�ff£� 0) ffi9c�::mc 

i* < �W-t G .  i k%�-O)����� L-�1!:��£ K L k*tt • �����'  :;t � v - '/' 

a :/ "(:· C'}§'i!J, ;::·m1:1�\.,,f,.:fc. \., , f.:m!l!.r�-:llt • J I I  J:J���-:llt�fi l: 2sb ,  13 ��%fft, ttir� 
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