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at Lake Vanda and in the Adj�:.cent Dry Valleys in 1971-1972 

Tetsuya ToRII*, Yuki YusA**, Kinshiro NAKAO*** and Takeo HAsmMOTo* 

Abstract: Geophysical and geochemical studies in the Lake Vanda area of 

the Dry Valleys of South Victoria Land were carried out from the beginning 
of November, 1971, to the middle of January, 1972, with supplementary 

studies at Don Juan Pond, Don Quixote Pond, Lake Bonney, and a prelimi

nary survey of the Victoria Valley. 
The main subjects for study were: pH; water and ice temperatures; 

electrical conductivity; nutrient matters such as Si0 2-Si, POrP, NH 4-N, N02-

N, N03-N; thickness and density of the lake ice; ice ablation; the melting 

at the lower surface of the lake ice; solar radiation; and routine weather 

observations. 
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Fig. I. Daily mean air temperatures at Lake Vanda. 
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Fig. 2. Location of observation stations. Numerals in parentheses indicate depth in metres. 

(2-4 January 1972) 
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Depth Temp. 
(m) ( ° C) 

3.0 0.0 
3.5 0.2 

4.0 1. 6 
4.5 2.4 
5.0 2.6 
5.5 3.0 
6.0 // 

6.5 3. 1 
7.0 3.4 
7.5 3. 7 
8.0 3.9 
8.5 4.0 
9.0 4.3 
9.5 4.9 

10.0 5.4 
10. 5 5.9 

�1 �iJliL� E r::.iovtQ7.Km\.c'1!t�{��i5t (18 ° C r:.ffijfl:) 

Table 1. 

Cond. 
(µr;/cm) 

449 
443 
438 
461 
471 
482 
489 
488 
491 
477 
491 
486 
490 
492 
505 
522 

Water temperature and electrical conductfoity at Station E. 

I Temp. I Temp. 
( ° C) ( ° C) 

I 

0.0 0. 1 
// 3.4 

4.0 4.8 
II // 

II 4. 7 
4. 1 // 

II // 

// II 

4.2 4.8 
II // 

4.6 5. 1 
4.8 // 

5. 1 II 

5.3 // 

5.6 5.2 
5.8 5.4 

Depth 
(m) 

11. 0 
11. 5 
12.0 
12.5 
13.0 
13.5 
14.0 
14.5 
15.0 
15.5 
16.0 
18.0 
20.0 
22.0 
24.0 
26.0 

Temp. Cond. 
( ° C) (µa/cm) 

6.0 538 
// 577 

6. 1 619 
II 638 

6.3 666 

6.4 739 
// 788 

6.6 872 

6.8 980 
7.5 1230 

II 1260 
// 1330 
II 1340 
II // 

II II 

II 1330 

I Temp. I Temp. 
( ° C) ( ° C) 

5.9 5.9 

6. 1 II 

II 6.0 
6.4 6. 1 

II 6.4 
II II 

6.8 6.5 
II 6. 7 
II II 

7.5 7.6 
7.6 II 

II II 

II II 

II II 

II II 

7.5 II 
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Depth 
(m) 

28.0 
30.0 
32.0 
34.0 
36.0 
37.0 
38.0 
39.0 
40.0 
41. 0 
42.0 
43.0 
44.0 
45.0 
46.0 
47.0 
48.0 
49. 0 
50.0 
51.0 

Temp. 
( ° C) 

7.5 
// 

// 

// 

II 

II 

II 

II 

7.6 
7.8 
8.3 
8. 7 
8.8 
9.4 
9.8 
9.9 

10.4 
11. 3 
12.5 
13.8 

Cond. 
(µr;/cm) 

1330 
1340 
1330 

II 

II 

II 

II 

1340 
1370 
1430 
1660 
2030 

II 

2290 
2660 
2950 
3500 
5080 
9980 

15400 

I 
Temp. I Temp. 
( ° C) ( ° C) 

7.5 
II 

II 

II 

II 

II 

II 

II 

7.6 
7. 7 
8.3 
8. 7 
8.8 

9.2 

9. 7 
9.9 

10.3 
11. 0 
12.4 
13. 7 

7.6 
II 

II 

II 

7.5 
II 

II 

II 

7. 7 
7.8 
8.3 
8.8 

II 

9.0 
9.2 
9.9 

10. 2 
10. 9 
12. 1 
13.5 

Depth 
(m) 

52.0 
53.0 
54.0 
55.0 
56.0 
57.0 
58.0 
59.0 
60.0 
61. 0 
62.0 
63.0 
63.9 
64.0 
64.3 

Temp. 
( ° C) 

15. 1 
16.4 
17. 7 
18. 7 

19.9 
21.0 
22.0 
22. 7 
23.4 
23.9 
24.3 
24.6 
24.8 

Cond. 
(µr;/cm) I 

Te�p-
1 

Temp. 
( ° C) ( °C) 

23000 15. 1 

31900 16.4 

40500 17.6 

49400 18. 7 

57700 19. 9 
66700 20.9 
75200 21. 9 
81500 22.6 
88200 23.3 
96000 23.9 

104000 24. 2 
111000 24. 4 
99200 

24. 7 
II 

14. 7 
16. 1 
17.2 
18.4 
19.5 
20.7 
21. 6 
22.3 
23. 1 
23. 7 
24. 1 
24.4 

24.6 
II 

Values of conductivity are corrected at 18 ° C 
Left column············ 11 November, 1971 
Middle column········· 3 December, 1971 
Right column············ 3 January, 1972 
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12AWo6vUi � O)jiF90)J:$c· 7. 5,.....,7_ 7 °C l: ..tJ: 9' 1 AWobvUt, � 0) 7. 5,.....,7_ 7 °C O)};f; 

51-il� l 9 TJJ i c}!Lf--C l, ""? t.::.. 

WJ]E;:Jlr < O)�r�tffi10Cvi24. 7,.....,24. 8° C c·s ""? t.::.. � O)tffi10Cvi!J'f��O)£* (25. 0 °C) J:: 9 E 
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Temp. ( ° C) 

� 2 /� / 3(WJJN�7J({ffii<7)�1t 
Table 2. Change of maximum water temperature in Lake Vanda. 

Dec/1961 Dec/1962 

25. 7 25.52 

Jan/1965 Dec/1965 Jan/1971 Jan/1972 

25. 1 24.9 25.0 24.8 
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Fig. 3. Vertical (profile of water) temperature distribution in t�e 
upper layer of Lake Vanda. 
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t-:n� . f:l'l=�r=-tovt o H c:'!rlJ� --cvt t� 1, , .  

3. 4. WJ�im0)1k0)� <!' c ,  o1J.fi, (tO) WJ3tO);Jltl5:E 

1.KO) ff 0 (a) c 1.K�ffin •  G § EE7J(ffi i c· O)ffe: 0 (b) �7J(ilu1fJ[U�Bi= v::::!ta!U L ts: . ta :!fJ:t� 

3 c 4 vc}�vft-: .  1.K O) �iJ, vtO)Wf!t Cr) vi , li1yJ:,dc c1.Kf*J0)1J'C (�!/;1.K:.d() iJ�jfJfi: L --c 1, , 6  c 

{&� L --C ,  r=  (a - b)/a c·;]('d:) Gh o iJ� ,  -: O){@:vi�li5iJ�Jlitr vc"'J,h --C1J\ � < t� --::;  ts: . 

-: hvi , �-t G < , 1.KO)m9B�MU�vc J: --::> --c ,  i4!11.KO) J:.mt-M�rTi!f}f5 v=-lt""' --Cfliv:::::. t.s: --::> ts: 

t-:'d:) c J!U:)h 6 .  

� 3 fl.i'J7j(O)}J 2- (19714-1113 "-'19724- l }3 )  
Table 3. Thickness of lake ice. November, 1971-January, 1972. C ) - . . Date 

Station I November December January 

A 364 cm ( 7)  362 cm (2) 344 cm (4) 

B 375 ( 10) 365 (2) 348 (3) 

365 ( 10) 380 (3) 360 (3) 

D 37 1 ( 11) 368 (4) 352 (3) 

367 ( 1 1 ) 365 (3) 348 (3) 

F 357 ( 1 3) 356 (3) 339 (3) 

H 359 (4) 345 (2) 

J 364 ( 15) 356 (5) 341 (2) 
K 365 ( 15) 357 (4) 344 (2) 

p 349 ( 16) 333 ( 1) 320 (4) 

Q 354 ( 16) 343 ( 1) 332 (4) 

s 354 (5) 339 (2) 
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� 4 1J<�ffi1.Jd:::i1J<.ffi ;t  c· {/)� � ,  t-o .J: UWl1J<(!)tJ, � W/Jt 
Table 1. Distance between the water surface and the top of the '.ice sheet, 

and the bulk density of ice (g/cm:1) .  

Station November December I I January 

A : 31. 0 cm 
B 22. 5 
C 24 
D 28 
E 21 
F 24. 5 
H 
J 32 
K 32.5 
p 

Q 19 
s 

3. 5. :1.kO) Ablation O) ;Jllj5:E 

0 . 915 
0. 940 
0.934 
0. 925 
0 . 943 
0. 931 

0. 912 
0. 911 

0.946 

• 37 cm 0. 898 40 cm 0. 884 
35 0.904 31 0 .. 911 
48 0.874 50 0. 861 
35.5 0. 904 32 0. 909 
32 0. 912 30.5 0.912 
30. 5 0.914 33 0. 903 
30 0.916 33 0. 904 
34 0.904 33 

1 
0. 903 

35 0.902 33 0. 904 
• 30 0. 910 31 ·. 0. 903 
; 28 0.918 38 0. 886 

36 0.898 35 0.897 
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�4: C0 Vanda ™O) r,lf]l,](@ vi. 1} � iJ, --::i t::. C0 --c , 1�1J " G 0) 1.�¥e:l:vi1.K@ c· O)'.fl¥---cv-(e0 G 

tL 6 l � *- G:h 6 . c. C0:!f�itvi , 1.Kllii C0 ablation C0 i\:  L ViHf-� L � ,  c � *- -C '. l:zJ 1 C0W! 

m11 ,��.C0 5 '0C0 10 ,�, --c-m1J'.AE L f::.. JJJJ'.AE$vi, BR �  30"'50 cm C0 1J, Q @b;';zC0 Jfi:J:--_ , ·· :St:ft# H::::.H\; 

J,--�")vtf::.*�� G L ,  c. :h�� c·v:) � � e0 t 1.1' v::::.�;g � �� . ! Mt :N.: < 1$ :i L -C {llii7/tJ�).Kllii 

J:J::::.v:tb--1:t -C :fu � ,  ;illi!i � t� Sl!t�� :fo \, ,  -C ).Kfili H=-BibtL --c l ,  6 * O)ffe_::� �W.IJ'.AE-t,6 c ,  --t: C0 

J)j li3J 173 r=- :to vt 6 :ft � 0) j:� 1JQ 5}-7J � ab la ti On C \, � '.) C. C (C f� � . . 1F.ll'.AEmtrJ:t* s v=-7J� L t::. . 

� 5  ii1jij7j({!) ablation ( �U�) .II: (1971......,72'q=-) 
Tabel 5. Ice ablation 1971-1972. 

Station A Station B 

I :  
Station C 

I 
Station D 

Date Date Date Date 

16/11/71 10/11/71 8/11/71 11/11/71 
0. 7 cm 1.6 cm 2. 3 cm 0. 6 cm 

23/11/71 17 /11/71 17/11/71 18/11/71 
2 . 5 3. 8 

2/12/71 26/11/71 26/11/71 26/11/71 
3. 3 1. 2 4.0 

13/12/71 2/12/71 2/12/71 4/12/71 
0. 7 0, 8 2.2 2.4 

17/12/71 13/12/71 13/12/71 17/12/71 
1 .  7 3 . 3 6. 7 7. 2  

25/12/71 25/12/71 25/12/71 3/ 1/72 
4.3 7. 9 7 . 6 

4/ 1/72 3/71/72 3/ 1/72 
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Station E Station F Station K Station J 
Date Date Date Date 

12/11/71 18/11/71 15/11/71 23/1 1/71 
O. 7 cm I .  5 cm I .  5 cm 3. 5 cm 

18/11/71 26/11/71 23/11/71 5/12/71 
2. 1 4. 2 2 . 9 

26/11/71 3/12/71 4/12/71 16/12/71 
1. 6  4. I 6. 3 

3/12/71 17/12/71 16/12/17 2/ 1/72 
I .  I 14. 8 12. 8 

17 /12/71 3/ 1/72 2/ 1/72 
9. 4 

28/12/71 
0.9 

30/12/71 
3 . 7 

3/ 1/72 

Station P Station Q Weight loss method 
Near Station A Date Date Date 

16/ 1 1/7 1  23/ 1 1/7 1 14/12/7 1 
1 . 1 cm 0. 5 cm 0. 56g/cm2 

23/ 1 1/7 1  1/ 12/7 1 19/ 12/7 1 
4. 3 2. 2 0. 96 

1/ 12/7 1 13/12/7 1 25/12/7 1 
I .  2 7. 3 I. 05 

13/12/72 27/12/7 1 4/ 1/72 
8 . 6  2. 8 0. 56 

27/12/7 1 4/ 1/72 13/ 1/72 
3. 9 

4/ 1 /72 

-:. h i:::> O)im*� i c 66 � c ,  fi'yj�{:$:O)f� c L --c , 1 1  A i=p!J!iv=. vi 0. I "'O. 2 cm/day, T 

1l]vUi 0. 3"'0. 4 cm/day, I2J3 W00v::. viil8 0. 2 cm/day -eel!> "J fc..O) i:J� .  I2AT1�i:J, G I  J3 

W66vUi 0. 6"'0. 7 cm/day c ���v=-::k � < t� �:) fc.. . -:. O)JN:1;&0)Mf�j (C vi ,  7.}(ffiiJ�iJ ,t� o l[ 

c t� "J fc..O)c' ,  -tO)�iJ,v;-O)W!Jt t ,J\ � i. , t �x. Gh Q . L tc..i:J� "J --c , ablation O)jliJ�::k 

� i. , iJ, G t i. , "J --c ,  �¥e:il t i tc..::k � 1. , t vn , x. t� 1. , . 

-:. O) ff!i!JEi*vt , 1.K�O)jJ!IJJE c ifl.1,viS'b--lt--C ,  1.K Tffic'0)7j(O)�!kM:il��M:il� J!fl t Q 0) 

v::. vttfl,{);t�:JJr*-c-cl!> Q il� .  !¥�iJl.£x� JJ(1IJCsz©�* c L --C O)�¥e:il�J!ffl t Q v=. vt ,  � G v=-1.K 



No. 45. 1972] ffiffi Victoria Land (!) Dry Valley w/,BUIH�r X 85 

�rnj 0).7,>_/J, vt O) W�� 21J v:=:.Jl.il!E LtJ: vttivitJ: G tJ:: I. , . 

.'f:O) f::_ch ,  12Jl '*11u�/J, G ,  �§}jtJ: 7
° 
7 A T  'Y !J O) ;njv::::.;,J,�� An -oJ(_.l::J::::.J&fjt L ,  -;E 

WJFJ39r*Jr:.J:o vt 6 11(0):]i:JIO)�Y/J• G ,  TI[tl�9e:Jl�>J<e0 6 111*��.7,i_ f::_ . .'f:O)*a*vt , 1f. s 

0) *}f§v::.ffi L k/J� , 7
° 
7 ;z.. =f- 'Y !J ;ni/J�; J, � < , i f::_ .'f: 0) i=f:t-c:-;,J(�/J�if'fRfW L ts: -: c t � 0 -C ,  

iJlU!E��vi � i IJ � < tJ:: I. ,  c }[U-�h6 . 

3. 6. 5M 7J("f an -r:· 0) mt r�u1: 

i�ID:I<.rrni-C·O)rM!fW:I: Chm) vt;,](/JO) ffe!Zj,' (ilH) c, *1�v=-J?t�f::_ ablation :I: (he) /J , G ,  

hm = ilH- he c ;;l<<:h G.tL 6 . Vanda, West lobe c· O)ieL��r-� 6  v::::.t�vff::_ . 

Period 

tJH 

he 

hm 

Table 6. Ice melt at the lower surface of the lake ice. 

16 November, '7 1 -3 December, '7 1 3 December, '7 1-3 January, '72 

5. 9 cm * 

5 . 4 

0. 5 

15 .  6 cm 

13 . 5 

2. 1 

* Exclude the value at Station C because the hole location was changed. 

a. 1. B M:At c ,  .:. nr.:mJ1" =5fi:1tO);ff1J5E 

B M:l:vt ::t 1v =f- ':/ ;z.. 4'- -m!0) B MHv::::. J: IJ mUJE Lf::_ . 4-:?¥, 12 }J O) {@:Vi 15,096 cal/cm2 -c· 

(�i=p)(j�IJ/J�� 6 f::_ch Vanda £:Jmc·O)mUJE��� Lf.::_) , S1:1':12Jl O) {@: ( 19,697 cal/cm2) 

J: IJ ,J, � 1. , .  

�7Jc�3m3�-t 6 8 �1:1:vi , l 2Jl28 B /J• G31 8 0) f13j v::::. B ,r�; -c· , 7.K"&;�0) B �1Hv::::. J: IJ iJlU;E 

Lf::_ . *5*vi� 7 v=-tivf f::_ . S:. O)Wjf13j , b.tLb.tLvi B M:l:�·1JlU1E L-C tJ:: 1. , 0) -C· ,  Vanda � 

:ttg-C·ft G.nf::_ t 0) c J:t�-t 6 c ,  5 � 7 %/J��;,J(�3ffl� L-C 1. , 6 -:.  c f::. tJ: 6 .  

7 1v-" F v::::.-".) 1. , -C vi , Vanda �:ttg 0) iJ!U � � 11 .ffl L -C 12  JI 3 B v::::. B'!U IE L ts: . � 0) i=p :1R: {fG-c· 

53% c 1. ,  5 {IBI/J�� G.tL,  ati:J:-0) fq![l:/j:;t{:)jO)f:1$J{IBI (*948%) J: IJ i ff-:*: � 1. , .  -:. .tLvi , 1J!IJ1ES:/i= 

/J�*��,rtO)fff;1. ,lftiJi=f:t -c·� 0 tc. -:  c, -:_ O)�vt c < v=-11'0)1f.rnin�s 0 tt <  tJ: 0 -c 1. , tc. -=.  c 

t,r_ c· O) f::_co c }�,bn 6 . -=:. 0) 1&_ ,  �t\10){1\:rv::::.ff 1, , 7J(�rnjO);tkW,vi1. , < �A,m:1G L, Vanda 

;&t-t12-C·O) tJ\U;Ev=- J: 6 c, 7 1v-" F t  ,J, � < tJ: --::i ts: J: 5 -c-� 6 .  

r�7-J(O) t��t3h�vt , ---1:. t [PJ t.7.KW� s MH-c·m1J;E L tc.n� , 11'r® J: IJ 4 ,;{ - r 1v r i -c·O) 

fj:�{@vt 3 . 8 X 10-a Cffi-
1 c·� --::, f::_ . 

l.:JJ: O)lfUJ!IJO) v3::/J • v=- ,  $1lit,r_�*AAilW/J� 1v - =r  / '7 - !7 c L-Cfit,r_bn k .  -=. n  Gt'mtJlUf@ 
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� 7 � 71< T (!) B �t .:I: 
Table 7. Solar penetrating radiation through the lake ice (Unit : Langley) . 

Hour �
97 1 / 28/Dec / 29/Dec / 30/Dec / 3 1 /Dec Hour �

7 1 / 28/Dec / 29/Dec / 30/Dec [ 3 1/Dec 

0- 1 0. 4 0. 5 12-13 2. 6 1 . 1  2.  7 
1- 2 
2- 3 
3- 4 
4- 5 
5- 6 
6- 7 
7- 8 
8- 9 
9- 10 

10- 1 1  

1 1 -12 I 

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

2. 8 
2. 6 
2. 6 2. 0 

0. 4 1 3- 14 
0. 2 14- 1 5 
0 . 3 15-16 
1 . 0  16-1 7 
1 . 2  1 7- 18 
1 . 5  1 8- 1 9  

1 .  9 19-20 
2. 1 20-21 
2. 3 21-22 
2. 4 22-23 
2. 6 23-24 

2. 6 1 .  8 2. 8 
2. 3 2. 0 2. 8 

3. 6 2. 2 1 . 5 1 . 6 
3 . 3 1 . 8 1 . 0 1 . 4 
3 . 0 2. 1 0 . 9 

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

1 . 6  1 . 0 0 . 8 
l ,  2 0 5 0 . 6 
0. 4 0 . 2 0 . 5 

�ffl1, , -c,  4':'zf:O) Vanda r�r:=. Juvt QfMSCSz::1*;£0)!�¥rn;m,:r±::i1H'r 1=J=i --ecti QJJ�, � tu:::. "J 1, , 
-C /i, a'f"J: 0)*6JH) 1*-1±-C, ;Jljv:::.tN1J�h QT/EC'ct) o . 

3. 8. Bonney ;tJH�clo(t � w..l� 
Taylor 1=1'0) Bonney r4JH:::.;to 1, , -c,  1 2J.LJ::1U l I A_1::1iJO) 2 @J;:::. ,fd-.: VJ ,  7J(f/fil., ;4t�{�iij 

JJ£0) ?WJ5E, :to J.: u)t»3J./( 0) 7 ;L, jJ 1J JJ£t1:, c'fmlJit1:,:!1:Lm:S"1'Tnq=rt1:,bn t-.: . 1J(mt t ,;-:iijJltO) t;t* 

Depth 
(m) 

2. 0 
2. 5 
3. 0 
3 . 5 
4 . 0 
4. 5 
5. 0 
5. 5 
6. 0 
6. 5 
7 . 0 
7 . 5 

� 8 ;J-; -=- - Wivct-ovt Q 7-/(r/fil. c �.sME:i¥i!t 
Table 8. Water temperature and electrical conductivity of Lake Bonney. 

East lobe 8/Dec/7 1  1 1 / Jan/72 West lobe 9/Dec/7 1  

I 
Temp. Cond. Temp. Temp. Cond. 
( °C)  (µa/cm) ( ° C)  ( ° C) (µa/cm) 

- - - - -
- - - - -
- - -0. 2 0. 0 1900 

0. 0 - 0. 1 0. 7 1800 
// - 0. 6 1 .  2 1820 

0 . 2 - 1 .  1 1. 5 19 10 
1 . 6 - 1 . 8 1 . 6  2200 
2. 0 106 2. 2 1 . 7 3 160 
2. 6 2950 2. 7 // 4080 
3 . 0 5840 3. 2 // 5 140 
3. 6 7 180 3 . 6 1. 5 6870 
4. 1 9570 4 . 0 1. 4 9290 

1 1 / Jan/72 

Temp. 
( °C) 

0. 0 
// 

1 . 0 
1 .  1 
1 . 3 
1 . 5 
1 . 7 
1 . 8 
// 

// 

// 

// 
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East lobe 8/Dec/7 1 1 1/Jan/72 West lobe 9/Dec/7 1 1 1/ Jan/72 

Depth 

I 
Temp. Cond. Temp. Temp. Cond. Temp. 

Cm) ( ° C) (µu/cm) ( ° C) ( ° C) . (µfj/cm) ( ° C) 

8. 0 4.4 14400 4 . 3 
I 1. 3 24800 1 . 6  

8 . 5 4. 7 14800 4.6 1.0 65 100 

9.0 4.9 16900 4.8 0. 9 74600 1 .  1 

9 . 5 5. 1 18 100 5. 1 0. 6 79000 

10.0 5. 3 19900 5.2 0.4 8 1900 0.6 

10. 5 5 . 4 . 23800 5. 3 

1 1 . 0 5. 7 29400 5.5 0.0 86000 0. 0 

1 1 . 5 5.8 38700 5.6 

12. 0 5. 9 5 1500 5. 8 - 0.6 88600 -0 , 5 

12. 5 II 63900 5.9 

13.0 II 75400 II - 1. 1 9 1000 - 1 .  0 

13. 5 6.0 87400 II 

14.0 II 99800 II - 1. 5 92600 ' - 1 ,  3 

1 4. 5 II 1 10000 . II 

15.0 5. 9 1 17000 II -2, 2 95000 ,- 1 .  8 

15.5 II 124000 II 

16. 0 II 132000 II -2.6 95500 -2. 3 

16. 5 II 136000 II 

17.0 II 14 1000 5.8 - 2.9 97400 - 2 . 5  

17. 5 5 7 145000 

18. 0 5.5 148000 5.6 -3. l 97600 -2. 9 

19.0 5. 2 150000 5. 2 -3.3 99300 -3. 2 

20. 0 4 . 8 15 1000 4 . 8 - 3.4 102000 -3. 4 

2 1. 0 4.3 152000 4.4 -3 .  5 104000 -3 . 5 

22.0 3.8 15 1000 3.8 -3. 8 107000 -3 .  7 

23.0 3. 2 150000 3.3 -3. 9 109000 -3.9 

24.0 2.6 149000 2. 7 - 4. 1 II -4. 1 

25. 0 2. 0 146000 2. 1 II II II 

26 . 0 1. 5 // 1.  5 - 4. 2 // - 4.2 

27.0 0. 9 143000 1 .  0 - 4. 3 1 10000 - 4.3 

28.0 0.2 142000 0.4 - 4. 5 II - 4.5 

29.0 - 0. 4 139000 - 0.5 -4 . 6 // - 4.6 

30.0 - 1 .  1 138000 - 1 .  0 - 4. 7 103000 - 4. 7 

30. 3 (bottom) // 

3 1. 0 - 1 .  8 1 38000 - 1 .  6 (bottom) 

32.0 - 2. 4 139000 - 2.3 

32. 7 - 2.8 143000 

33. 0 (bottom) -2.8 

(bottom) 

Values of conductvity are corrected at 18 ° C. 
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}�j�JH::::. :B vt Q rJliJ ,� v iJl'J: � t fqJ L {ft JI: c' cf) Q . -l- � J& r§J 7]( mu t 12 J=Ll::: 1D v::::. 6 . 0 ° C ' I JLJ: 1D 

r::::. 5. 9°C c· ,  -:. :h i c' �M* (Et$ 6. 4°C) J:: 1J fl£iffi!.c'4S 9 ,  Bonney yi1j/jv::::.;to1., , -c t ,  J& 

rWJ;J( iffil.h��-ffi v::::. f� T L  -c 1., ,  6 f!iJPJ i7�4S 0 .  -l-:hvcxt L ,  yi1j)JJ1't�7J(iffil.vt -2. 8°C -c , :rJt*� 

mu1Ef@: t fqJ L 1::·0 0 . 

i7BWJV:::- � 1., , -c a ,  Taylor 1.kfJJJ*tlAf J:: IJ 700 ;1. - 1, 1v�� ,8c·JW1£2' :ht:::. .  l)(�vt 30 ;1. -
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