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Land IX. A Preliminary Report of the Geophysical 
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Abstract: The geophysical study of Lake Vanda in the Dry Valley, Victoria 
Land, was carried out by the Japanese party in the austral summer of 1970 
-71. The work was supported by the Ministry of Education and the Science 
Council of Japan. It was conducted as a part of the New Zealand Antarctic 
Research Programme. The study was focussed mainly on the heat balance 
of Lake Vanda. Geochemical and geomorphological studies were carried out 
so far as the physical environment of the lake is concerned. 

Items, methods and instruments of the observations, and some results are 
briefly described. 

Items of the observations are as follows: (1) Change of lake level. (2) 
Vertical and horizontal distributions of water temperature and electric con
ductivity, and their seasonal changes. (3) Continuous measurement of water 
temperature at one station. (4) Thickness of lake ice and its change. (5) 
Temperature profile of lake ice and its change. (6) Temperature profiles of 
bottom sediments. (7) Evaporation from water surface and sublimation from 
ice surface. (8) Intensity of solar radiation under lake ice (measurement 
of ratio of solar radiation under lake ice to total incoming radiation). 
(9) Short period fluctuations of lake level (seiche). (10) Water temperature 
of inflow from the Onyx River. ( 11) Vertical distribution of water temperature 
and electric conductivity in Lake Bonney. (12) Vertical distribution of 
dissolved oxygen, pH, alkalinity and hydrogen sulfide in the lake, and 
sampling of water for other chemical analysis. ( 13) Sampling of semi
fossilized algae. (14) Sampling of water from the Onyx River, ohter small 
streams and pools. (15) Sampling of bottom sediments. (16) Sampling 
of glacier ice. ( 17) Sounding of the lake. ( 18) Meteorological observation. 
(19) Geomorphological survey. 
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�12{Xffl111:i:lt!rliUiU c �Ji L, -(ijt� hnt.:. Victoria Land, Dry Valleys 0)�1JtO)ffl� 

�¥1H!r-t6. 1lGnt.:.ifis*O)-fy��'2?], ��t:ffel,, 1.irt, UiU*1t�f�:0)�1l�!:"'.)\\-CM"� 

t:�-"'t.:: f,;{, .:. n G O)M;ifr!: "'.)\ 'l U:, � O)*,f J 1&1!U t:flH!r-t 6. 

1. JJ iu gf imU: -t:- 0) �� v::. �" , -c 

1969£J=.li'. J: � f�M 2 n --n 'f.::U�ttlifillj:, 1970if. 4 )1 t,;, G J!.1*�!: i c '61> G n, u�m.� 

��JEIJ G Ut:U�ttlifil:rt�t: �? t.::f!h3*11::$ • �m11::$iffq]� Jl�O)-:f.t: J: ? -r, UitlO) 

$,vmiJ{ 6 J1 t,;, G lffl�a 2 :.tl t.::. � l -C.::. ;r. - � - '7 :.,- f 1Jltl c O)�§'.O)fli;-tl:"O) J:., �Afff�tlifil t,;, 

n�JE2nt.:.0)1isJ1-r2v>?t.:.. u��tt1;t9J1*t-rr:1;11;r*•�*.t�, .::.;r.-�-7:.,- i: 

1BfrHt-r·J£J! 2 nt.:.. 

u��*:ti:"'.)\ ,-r1;:1:, mtnlU�tr�Y�JtO)-$� t? -r*-vm2 nt.:.iJ', ::fJE-t o�*:tti�� 

*$BJ: UrJ;.§!k*$iJ, Gtmhn, i t.::tn:i:!tMJf1ctlIU'!f!�O)flr!}J�, ;;( --JJ -iJ, G O)fti JWc-i iJ, 

t� vnt.:.. Uitl�iJKJ!:t: "'.)\ ,-rti, 00 BJ: U:tiflhliJf1E#.ffll'!f!�0)5l!±l t: J: ? t.:.. 

:5!flht:Blt6�J!, �'sJfB� U:tt:"J\ '-C!i, .::. ::t - �- '7 :.,- FmtiUitl1�0)5[fl�{qJ\ 'f::_. 

PJJ:.O) J: 7 t:*�11tli, m:tiflh�UiU*1cirtl:iit*ff�O)Uitl$*0)-ff� c l -C, B *$1'fj� 

itO)lfJ'*t:�-:>\ ,-rfit�vnt.:. t0)-r2v> �, -/p"'.).::. ;r. - �-7 / FmffiUitlttlifilO)-�� t 

t�-ft0)-C'2v'> ? -C, B*· .::.;r.-�-7:.,- f�fq]liJf1cO)-"'.)-C'2v'>6, 

�@O)UiUO) § �Ii, 

(1) Vanda ti!iljO)�B J:: tf7J<.J&5[0)�Jf1E 

�:f-ft�\ ', .:. n c ��t:�J!-t 6 

(2) flh3*1t$E'j, f!h%$��1lt 

�fit� ? -r, ti!ilj0)7]<.�fi.ltl!, 11::$fi.lt1J't: "'.)\ ,-rlfJ�E'JrEHi � 1-f t�\ \ ti!iljO)fi.\tlzg, � O)�ia9B'j 

�11:: Cf:l�.se.) t� cO)ri:iimO)maAt=�-t 6.:. c -c-2v> o . 

.:. 0) t.:. '61>:f&�O) J: 7 IJJJ{ § t,;, Gt� 6 Uitl � ff t� ? t.:.. :±.�U��ft0):5!flhi1J�t,;,�� l t.:: 

.:. c, Jlix l \ '§��#O)t.:.'61>, ""' 1J ::i 7' -Y -BJ: Lf*�'HIDt'.m�t: J: o�J!O)*.f J�Mt,;,-y� 

J: lJ 1¥-'61> G n t.:. .:. c t: J: ? -r, � 1JJ r 5E l t.:: U itlM ia9 � �1L%1-tt 2· 6 � 1i t� t,;, ? t.:. . i t.:. � Jl 

!ivE*�IJ G n -C\ 'f.:. t 0)/:Jt"" -C:®:iJ' t:� _m.0)�;1j(JJ(t,;,ti!i1Jt:mtJs. l, ti!ilJ;1j(O) )ti.l�t,;,rJ;. <�ft, 

;1j(t,;np 6u!J c l-CUitl1t*t: c e t:3z� ��Ct.::.:. ct 2v'> 6. Uitl��/:"'.)\ ,-rt, �1& 

�� T-"' e ,�1)'&)? t.:.. l 1)' l.:. n G O)�f�t: t 1)'1J'if) G f' T.!E l t.::UiU:rJi § Ii B BU� 

�MET 6.:. c iJ,-c- e, �1JJO)UiU § �Ii iJ, t� IJ O)fiEtJiJJ.it l1lt.:: t 0) c \, x.. J: ·Y. 

:5!flh�1lt!il9701f.ll.Ji288iJ�Gl971if.2 Ji 7 B i-C', Vanda �PJf.O)r :.,- r �A..-_A ;\'-,.. 
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'/ '1' c L -cq-ft.tvnt.:.. 1±1M:, �Jml'i�MFai, tfB3lil1A28 BJ:: tJ 63 B Fat ,�,@Ii I A q:r1iJ 

IO B Fai1.:vt.:. tJ �ftl.:ttt$ Lt.:.. 

2. Vanda yi!jlj (1) -� 
. . 

Vanda ™I<7)8*�1.:J::6�1Eli? T-C'l.:�@H-r�t>n, �1§-i.}{_��n-n,6 (ToRII et 

al.,· 1967) -//, 7c<7)�.:: ::r. - :,;- 7·'/ f�I.: J:: ,o]Ej:\�:l,:i.]{.fi�t>n, i.],t,t tJ ffl./l<7)i'§J\ ,:ffu 

�/jr{tJJx:� n -CB tJ, ;:n1.:�ff1Hi��--:J\ '-Cffl���""-tB <. 

Vanda ™Iii Victoria Land, Wright Valley <7)fi:H¥i.}' G, � 50 km Jllnt.:.it!Af:lful.:2P) 

tJ,. ;: <7)7j(fult�<7):ftfil;mt i5 .Y>-C\ '-o. *gg1J(o] 1.:* < � 0', *1£' 5. 6 km m1£ I. 4 km, . . 

nrJIHI 16 .4km -C-', ffiffl� 5.43X I0 6 m2 crr��h-C\ \,oi.}{, ;:n1±�£<7)�t)t}l<7)?j({ftJ:. 

M�l.:li, 5.50 XI0 6 m2 �m.:tt.:.t<7) ct,lJE�n6. wtt�.!llivE* 143m it.:.li l23m � . . ,, 

c � n -c et.:.. 19711:f. I A.:: ::r. - � - 7 '/ f�<7)jij:l,:3i1£1i, Vanda ™Ii.], G l'"mt-"�nMdt 

�-t�:Mf L, Wright Lower Glader �ffl'.Wr L -Cwi-C-'?J(�JmiMl ��ii: L -C, Vanda™I<7) 
" � , ., 

2 A 9 B <7)™Iffi�J.l � 93. 6 m (ffl�rr)'ir<7)�* c :=g-;t G n 6. ]E.�<7) rr)'ir-C-U�:;i,'�� '? 

t.:.{iti c t.t ,5 i.], t �nt.t\ ,) c *.Y> t::... � £<7)7J<:{rrJ:.:1¥-i.]{2P) 6 iVJ<7)t41Jffi�.!l � c 6 c 91. 2 m 

ct.i6c\'J. ffil{J{ Dry Valley wa.lftl.:�L-CB*�<7)1ft.:.�lt 95m Ii, i.],�.'t)fflffl'. 

<7)a\ ,{itf""t'iY.> '? t.:.;:. c i.]{f1Ja)l Lt.:. (tfB3 , 1965). ™I<7):ft�$1;t�·65 m -C-'2P) -o i.}{, *1:f=.-C-' 

� � nt.:. J:: ::i 1.:™Iffi�./l<J)�JJJi.]r* e \, = c i.}{ cP) '° <7)--c·, �.Ill.:--::>\ ,-c1±, �JE<7)�,f.\ � aJl 

i{il.: L -c::g-.:l 6 &,�i.}r 2P) -o. 

3.1 ;!})0)7.kftriffl:O)itl� 

Vanda ™Il.:li£*l.:;1J<.r"iiJi.], G!IHtt±i Lt.:.7.kt�.Y>-Cmttl.6 Onyx Jlji.]rvftA L-C\ '6i.}r, 

�£<7)mt.A:l.:li, vE*�ll G n -C\ 't.:. t <7)1.:J:t L -Cffi.Y>-C �:l,:""t'2P) '? t.:.*. 7c<7) t.:. .Y>™I 7.kftl t 

� L < J:.:11-L, �<7)jft < l.:Jt:\ '007.kffii.}r� Ct.:.. 

?J(1ftliti'ili�j}f < l.:'r'.r�t�ffi: L, !lwl& L,-c· I 8 l "-'2 @Ll:.:11-:1.:t�JE Lffl)'ir Lt.:.. 7c<7)� 

*��I, � 1 1.:�-t. O vx..1vl±, 7J<.ift�JE!ffl�ft8<7)11,ij308<7)7J({ft""t'2P)6. 

Onyx Jll lil2A 4 B 1.: Vanda mil.:mtA U* t:. .Y>t.:. i.}r, ti'ili?J({ft<7)J:.Mlil2A 18 B tJli.], G 

Ji G n 6 J:: 7 1.:t,t tJ, 12A 20 8 j&i e''I.J, G li%J�l.:J:.M LMt.Y>t.:.. 7]<.{ftJ:.:11-.mli:ft� I 8 � tJ 



68 a EB *:j( • El3 -t£1twc • �Mbl'k- • ,� g�-ig 

� 1 ,, /' �ti!il}0)7_J({:ftJ:jl. 

Table I. Rise of water level in Lake Vanda. 

I 

Time 

I 

Water level Date (LT) (cm) D t I Time I Water level a e 
J (LT) (cm) 

I Time 

I 

Water level Date (LT) (cm) 
hm hm hm 

Nov. 30 15 35 0.0 Dec. 23 18 00 8.9 Jan. 15 18 00 194.8 
Dec. 1 18 00 -0.5 24 18 00 16. 3 16 18 00 200.9 

2 18 00 -0.8 25 21 15 26. 7 17 19 15 205.0 
3 18 00 -1. 1 26 18 00 35.4 18 17 40 207.8 
4 18 00 -1. 4 27 18 00 45.3 19 18 00 210. 5 
5 15 00 -1. 4 28 18 00 55. 1 20 18 00 213.6 
6 18 00 -1. 6 29 19 00 62.2 21 18 00 216. 4 
7 18 00 -1. 6 30 18 00 67.2 22 18 00 219.0 
8 18 00 -1. 8 31 20 30 71. 5 23 18 00 -
9 18 00 -2. 7 Jan. 1 17 40 77. 4 24 22 00 224.0 

10 18 00 -2. 3 2 19 40 85.4 25 18 00 225.6 
11 18 00 -2.6 3 19 00 94.0 26 18 00 226.8 
12 15 00 -2.8 4 15 40 103.5 27 21 00 229. 1 
13 18 00 -2.9 5 18 20 117. 7 28 18 00 230.3 
14 18 00 -2.9 6 18 00 130. 4 29 9 00 231. 1 
15 18 00 -2.8 7 18 00 140.2 Feb. 1 18 30 232.8 
16 18 00 -2.8 8 18 00 147.2 2 18 00 233. 5 
17 18 00 -3.1 9 18 30 154. 4 3 18 00 234.5 
18 18 00 -2.1 10 21 30 161. 2 4 17 00 235. 1 
19 15 00 -1. 1 11 18 00 164. 9 5 21 00 235.5 
20 18 00 -0.2 12 18 00 170. 7 6 17 30 235.5 
21 18 00 1. 0 13 19 30 179. 5 
22 18 00 3.9 14 18 30 187. 5 
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Fig. I. Rise of water level in Lake Vanda. 
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12 cm �m;t, i t.::ftflf7J<1tU: .It-" Q c 2 JHJJ1Ui-Cl:� 239 cm J:.� lJ.:. �<7)7J<{trJ:.� 

:l:i.P Gh. ,3 C' Onyx Jf1<7)mt..i\:l:li I B � lJ :ft� 7 X 105 t _p.JJ:., �•-r I. 3X 107 t �m.:t 

t.:tO)ctfEJE�n-3. Onyx JIIPJ�i.rGO)mf..i\t&':>-oi?t, Onyx J11<7)�*1-cJ:l:-"-oc;f'i6'> 

-r 9d,,n , . t.: t.:: L � n t �mf O)le/J' t� c i?' G th. -r, �*th. G nt.: t <7) 1:..1t"" -c i?' lj: tJ �:il:-r 

&':> "? t.: c � ;t -3 . 

3. 2. lki.B. c ffl5<t ffiafffi:O)�iH • 7klfZ��clo cl: V:tO)�raia>.J�{tO)itl� 

.::. :r. - �- 7 � r�1:. J: "? -Cml.W:1:.�lt Gnt.:� �.:J--x-7 � }fl\ ,-z, n J: � 500m r1:m� 

-r A--Q, n J: tf Z <7)18,� �mIJ:.1:.�JE l -Ci.UUJ,� c lJ.:. �O)W:fili� 2 1:.�-ti?{ � n 

� 1;1: r 7 � � � 1- �:11:1:. J: "? -c�JE � nt.: t <7)-r&':> Q. Li?' l, iWl!J-CJZl!-"t.: J: 11:.1.t\ ,lffl 

7J< ffi ;Q{� t t.: t.: 67'), mf7j<.;Q{,@tl:. J: "? -C�jjj l, ll�,� O){trfi t � nl:.--::> n -CtlJE ± 30 m <7) 

$1� t "?-C�jjjlt.:<7)-c', �<7):ffl,!tli, ±30 m ;N,!t<7)��� t--=>c,�,p*1,,3. t�;n�tpO) 

R I� limfl!f:Itg% � � -3 t.: 67'> 1:.�lt t.:ffftDJJB'9 ;,j: ,� -r &':> -3. 

G 
D 0 

0 0 

I 
0 

0 H K 0 0 

o ___ .......;..soom. 

!&I 2 iUl!L� (l)ftluf 

Fig. 2. Location of observation station. 

�*1,G<7)fi.�,�-r.:f.@l717,. i: 1) Jv (Testlab Corp !'t) l:.J: l'Jt��lffl�t, �- � 7,.? 

-c tmfi;�Jl-t2: iv �fil.J6!v t.::3t�$ � 7.K'P 1:.� T � -It, �1*Jl<7)ff �IDth.l& "? t.:. �JEli 

)]1-Jllj c l -C 50 cm �1:.lf t� "? t.: i?r, JE�Ji ()rfmf)i) P':1 l'li� m i?' � IO m rai�-r, it.: 

7]<_�<7)�,�$ (Jilli) 15M�l'li IO cm �l:.�JE Lt.:. 

it.:, JJ(�-fi;�Jl5t;fp°<7)�rais"J�1t. a- Ji -3 t.:67'>, 19701¥-12);131 Bi?' G 19711:J=. 2 A 5 B <7)� 
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I n A <VFajJ: 3 @(7)Jij5E �ff t� ""j t:.. C n G (l)*a*(l) I$ �{JIJ c t_, -c!!/i. 2 t:ti©ift:.. t:. t:3. 

l, 1��Nli 18°C t: Bit .:S1tt:�- l --C &) .:s. tJ B� 2(7)1*I!tli131±17./<.ffi-/p G (7)1* 2 -c·&) 

.:s -/)' G, �,� 1: B It .:SIU5E{ill(l)IWJfajB"J�1t � >l<'.66 Q 1: t:> t:. ""j --c Ii, YM7./<.{u:(7)J:.# � �rt l t� 

itnLf lJ. G IJ.\ -,. 

� 2 iJiifiU,gKl:nlt.:Sl](1.ffilnJ: lj�3<{.f��Jt (18° C I:��) 
Table 2. Water temperature and electric conductivity (at 18°G) at observation s tation K . 

Depth Jan, 2, 1971 Feb. 4, 1971 Depth Jan. 2� 1971 . Feb. 4, 1971 

Cm) 
'T�mp. Cond. Tmpe. Cond. 

( °C) (µ'a/cm)· (°C) (µu /cm) (m) .Temp. Cond . Temp. Cond. 
. (oC) (µu/cm) ( °C) ·· (µu /cm) 

. 
o.·o 0. 2. o.o 2, 31 X 1()2 7.4 2.5- 4. 10 X 1()2 
1.0 ·o.o 3. 26 X 1()2 0.0 1. 77 . // 7. 5· 2.5 4.07 // 

2.0. 0.0 2 •. 31 // 0.0 1. 66 // 7.6 2.5 4.07 // 
. ' 

3.0 0. 5 2. 7x 10 1. 9 1. 58 // 7. 7 2.5 4.07 // 

3. 1 1. 6 1. 18 X 102 2.0 1. 56 // · 7. 8· 2.5 4.07 // 

3. 2 2. 1 1. 18 // 2. 1 1. 57 // 7.9 2.5+ 4. 13 // 

3. 3 2. 5 1. 41 // 2. 1. 1. 57 // 8.0 5.0 7. 30x 102 2.5 4, 19 // 

3.4 2. 7 1. 69 // 2.2 1. 58 // 8. 1 2.6- 4. 19 // 

3. 5 2. 6 1. 79 // 2. 2 1. 59 // 8.2 2.6 4. 19 // 

3.6 2. 6 1. 87 // 2. 2 1. 62 // 8.3 2.6 4. 18 // 

3. 7 2. 6 1. 91 // 2. 2 1. 71 // 8.4 2.6 4, 18 // 

3. 8 2. 6 1. 95 // 2. 2 1. 71 // 8.5 2. 7 4. 19 // 

3.9 2.6 2.07 // 2. 2 1. 71 // 8.6 2.8 4. 18 // 

4.0 3. 0 2. 31 // 2. 2 1. 67 // 8. 7 2.8 4. 19 // 

4. 1 3. 5 3.62 // 2. 2 1. 74 // 8.8 3.3 4.24 // 

4.2 3.9 4.86 // 2.2 1. 67 // 8.9 3.5 4.38 // 

4.3 4. 3 5.82 // 2. 2 1. 68 // 9,0 5.0 7. 31 // 3.5 4.51 // 

4.4 4. 7 6.55 // 2. 2 1. 62 // 9, 1 5.0 7. 31 // 3.6 4.59 // 

4. 5 4. 7 6.69 // 2.2 2. 24 // 9,2 5.0 7.43 // 3. 7 4. 73 // 

4.6 5. 0 6.87 // 2. 2 2.43 // 9,3 5.0 7.42 // 3. 75 4. 76 // 

4. 7 5. 0 6.93 // 2. 2 2.54 // 9,4 5.0 7. 37 // 3.8 4.81 // 

4.8 5. 0 6.98 // 2. 2 2.63 // 9.5 5.0 7. 37 // 3.9 4.86 // 

4.9 5.0 7.03 // 2.2 2. 61 // 9.6 5.0 7.37 // 4.0 4.87 // 

5. 0 5.0 6.93 // 2.? 2. 70 // 9. 7 ,5, 0 7. 37 // 4.2 4.81 // 

5. 5 2.3- 3.94 // 9.8 5.0 7. 37 // 4.4 4. 72 // 

6.0 · 5. o. 7. 18 // 2. 2 4.20 // . 9:9 5.0 7.40 // :.4. 5 4.69' II 

6. 5 2. 2 4. 14 // 10.0 5.0 7. 36 . // 4.6 4.63 // 

7. 0 5. 0 7. 31 // 2.4 4. 13 // 10. 1 5.0 7. 32 // 4.6 4. 72 // 

7. 1 .. 2.4 4. 13 .// 10.2 5.2 7.38 // 4.6+ 4.84 // 

7. 2 2.4 4. 10 // 10.3 5.6 7.36 // 4.5 5.02 // 

7.3 2.4 4. 10 // 10.4 5.6 7.36 // 4.5 5.07 // 
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Depth Jan. 2, 1971 Feb. 4, 1971 Depth Jan. 2, 1971 Feb. 4, 1971 

Cm) Temp. Cond. Temp. Cond. ( OC) (µU/cm) (°C) (µU/cm) (m) Temp. Cond. Temp. · Cond. ( °C) (µu /cm) (°C) (µu /cm) 

10.5 5.6 7. 36 X 1()2 4.5 5. 18x 102 14.5 7.5 1. 33 X 103 6.6 8. 23 X 1()2 

10.6 5.6 7.36 // 4.5 5.26 II 14.6 7.5 1. 34 II 6.6 8.23 II 

10. 7 5.6 7.36 II 5.0 6.29 II 14. 7 7.5 1. 38 II 6.6 8.23 II 

10.8 5.6 7.36 II 5. 1 6.29 II 14.8 7.5 1. 37 II 6.6 8. 23. II 

10. 9 5.6 7.49 II 5. 1 6.29 II 14.9 7.5 1. 37 II 6.6 8.34 // 

11. 0 5.6 7.49 II 5. 1 6.29 II 15.0 7.5 1. 38 II 6.6 8.43 II 

11. 1 5.6 7.48 II 5. 1 6.32 II 15. 1 .6.6 8. 77 II 

11. 2 5.6 7.48 II 5. 1 6.28 II 15.2 7.0 8. 74 II 

11. 3 5.6 7.56 II 5. I + 6.28 II 15.3 7.3 1. 02 103 

11. 4 5.8 7.49 // 5.2 6.29 II 15.4 7.4 1. 12 // 

11. 5 5.9 7.56 II 5.2 6.27 II 15.5 7.4 1. 16 II 

11. 6 6.0 7.56 II 5.2 6.27 // 16.0 7.5 1. 44 II 7.4 1. 17 II 

11. 7 6.0 7.56 II 5.3 6.26 II 18.0 7.5 1. 39 II 

11. 8 6.0 7.58 II 5.3 6.26 II 20.0 7.5 1. 38 II 7.4+ 1. 27 II 

11. 9 6.0 7.69 II 5.4 6.26 II 22.0 7.5 1. 38 II 

12.0 6.0 7. 73 II 5.4 6.25 II 24.0 7.5 1. 38 II 

12. 1 6. 0. 7. 79 II 5.4+ 6.29 // 26.0 7. 5, 1. 37 II 

12.2 6.0 7. 79 II 5.5 6.29 II 28.0 7.5 1. 37 II 

12.3 6.0 7.91 // 5.5 6.29 // 30.0 7.5 1. 37 II 7.4+ 1. �7, II 

12.4 6.0 8. �4· // 5.5 6.28 // 32.0 7.5 1. 39 · 11 

12.5 ' 6. 7 8. 70 II 5.5+ 6.31 II 34.0 7.5 1. 38 II 

12.6 6. 7 8.81 II 5.6 6.�l II 36.0 7. 5, 1. 37 II 

12. 7 6. 7 9.05 II 5.6 6.34 II 38.0 7.5 1. 38 II 

12.8 6. 7 9.07 II 5.6 6.35 II 38. 1 7.5 1. 36 II 

12. 9: 6. 7 9.20 // 5. ff 6.37 II 38.2 7.5 1. 37 II 

13.0 6. 7 9.32 // 5.8 6.36 II 38.3 7.5 1. 37 II 

13. 1 6. 7 . 9. 38 II 5.9 6.35 II 38.4 7. 5 .· 1. 37 // 

13. 2 6. 7 9.44 // 5.9 6.40 II 38.5 7.5 1. 36 II 

13. 3 6. 7 9.50 II 6. 0. 6.44 // 38.6 7.5 1. 36 II 

13.4 6. 7 9.45 II 6. 1 6.55 II 38. 7 7.5 1. 34 II 

13.5 6. 7 9.64 II 6. 1 6.65 II 38.8 7.5 1. 37 II 

13.6 6. 7 1. 02 X 103 6. 1 6.80 II 38.9 7. 5 1. 35 II 

13. 7 7.2 1. 24 II 6. 1 6.85 II 39.0 7.5 1. 40 II 

13.8 7.4 1. 30 II 6. 1 6.92 II 39. 1 7.6 1. 41 II 

13.9 7.5 1. 32 II .. 6. 1 7.03 // 39.2 7.8 1. 45 II 

14.0 7.4 1. 32 II 6.25 7.38 II 39.3 7.8 1. 46 // 

14. 1 7.5 1. 33 II 6.5 7.86 II 39.4 7.8 1. 48 II 

14.2 7.5 1. 33 // 6.5+ 8. 10 // 39.5 7.8 1. 50 // 

14.3 7.5 1. 33 // 6.6 8.23 // 39.6 7.9 1. 52 // 

14.4 7.5 1. 32 // 6.6 8. 23 // 39. 7 8.0 1. 56 II 
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Depth Jan. 2, 1971 Feb. 4, 1971 Depth Jan. 2, 1971 Feb. 4, 1971 

(m) Temp. Cond. Temp. Cond. 
(° C) (µu /cm) (°C) (µu /cm) (m) Temp. Cond. Temp. Cond. 

(°C) (µu /cm) (°C) (µu /cm) 

39.8 8. 0 1. 57 X 103 45.4 10.2 3. 21 X 103 

39. 9 8.0 1. 62 // 45.5 10. 2 3.20 // 9.2 2. 45 X l(l� 

40.0 8.2 1. 67 // 7. 4+ 1. 27 X 103 45.6 10. 2 3. 23 // 

40. 1 8. 2 1. 75 // 45. 7 10. 2 3.23 // 

40.2 8.3 1. 80 // 45.8 10.2 3. 24 // 

40.3 8.4 1. 81 // 45.9 10.3 3.38 // 

40.4 8. 5 1. 85 // 46.0 10.4 3.56 // 9.4 2. 56 // 

40. 5 8.5 1. 85 // 7. 5- 1. 24 // 46. 1 10.6 3. 61 // 

40.6 8. 5 L 90 // 7.9- 1. 35 // 46.2 10. 6 3.67 // 

40. 7 8.5 1. 96 // 46.3 10. 7 3.67 // 

40. 8 8. 7 2. 02 // 46. 4 10. 7 3. 75 // 

40. 9 8. 7 2. 04 // 46.5 10. 7 3. 78 // 9.9 2.91 // 

41. 0 8. 75 2. 07 // 46.6 10. 7 4. 02 // 

41. 5 8.8 2. 14 // 8.0+ 1. 44 // 46. 7 10. 9 4.28 // 

42.0 8.8 2. 16 // 8.4 1. 67 // 46. 8 10.9 4.39 // 

42.5 8.8 2.25 // 8. 7 1. 90 // 46.9 11. 1 4. 44 // 

43.0 9.0 2.36 // 8. 7 2.00 // 47.0 11. 1 4.54 // 9.9 2.99 // 

43. 1 9.0 2.35 // 47.5 11. 3 5.09 // 10.0 3.01 // 

43.2 9. 1 2. 36 // 48.0 12.0 7. 25 // 10.3 3.22 // 

43.3 9. 1 2.46 // 48.5 12. 7 1. 10 X 1()4 10.8 3. 76 // 

43.4 9.4 2.56 // 49.0 13.5 1. 32 // 11. 25 4. 79 // 

43.5 9.4 2.59 // 8. 7 2.02 // 49. 5 14. 1 1. 72 // 11. 6 6. 70 // 

43.6 9.5 2.59 // 50.0 15.0 2.11 // 12. 7 . 9. 33 // 

43. 7 9.5 2. 59 // 50.5 15. 7 2.54 // 

43.8 9. 5 2.62 // 51. 0 16.25 2.96 // 14.2 1.51Xl04 

43.9 9.5 2.61 // 51. 5 16.9 3.42 // 

44.0 9.5 2.63 // 8. 7 2.01 // 52.0 17.5 3.87 // 15.6 2. 47 // 

44. 1 9. 5 2.69 // 52.5 18.2 4.33 // 

44.2 9.5 2. 71 // 53,0 18. 7 4.81 // 16. 8 3.27 // 

44.3 9.5 2. 75 // 53.5 19.3 5.24 // 

44.4 9.6 2.93 // 54.0 19.9 5.64 // 18.2 4.25 // 

44.5 9.9 3.03 // 8.9 2. 11 // 54.5 20.5 6.26 // 

44.6 10. 1 3.11 // 55.0 20.9 6. 56 // 19.25 5.05 // 

44. 7 10. 1 3. 14 // 55.5 21. 4 6.96 // 

44.8 10. 2 3. 16 // 56.0 21. 9 7.47 // 20.4 5.88 // 

44.9 10.2 3. 16 // 56.5 22.2 7.84 // 

45. 0 10. 2 3. 14 // 9. 2 2. 26 // 57. 0 22. 7 8. 16 // 21. 5 6. 93 // 

45. 1 10. 2 3. 19 // 57.5 23. 1 8.63 // 

45. 2 10. 2 3. 18 // 58.0 23. 6 8.86 // 22.3 7.66 // 

45.3 10. 2 3. 18 // 58.5 23.8 9. 42 // 
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Depth Jan. 2, 1971 Feb. 4, 1971 Depth Jan. 2, 1971 Feb. 4, 1971 

(m) Temp. Cond. Temp. Cond. 
(°C) (µu /cm) (°C) (µu/cm) Cm) Temp. Cond. Temp. Cond. 

(°C) (µu /cm) ( 00) (µu /cm) 

59.0 24.3 9. 77 X 104 23.0 8. 33 X 104 63.5 24. 75 1. 25 X 105 

59.5 24.5 1. 02 X 1()5 64.0 24. 75 1. 26 // 24.9 l.17xl05 

60.0 24. 7 1. 05 // 23.9 9.06 // 64.50 24. 7 9.96x104 
60.5 24.9 1. 10 // 64. 77 24. 7 1. 30 X 1()5 

61. 0 25.0 1. 12 // 24.3 1. 01 X 105 65.0 (bottom) 24. 75 1. 22 // 

61. 5 24.9 1. 15 // 66.0 24. 7 1. 24 // 

62.0 24.9 1. 17 // 24.8 1. 04 // 66.37 24. 7 1. 19 // 

62.5 24.8 1. 20 // 66. 70 24. 7 1. 15 // 

63.0 24.8 1. 21 // 24.8 1. 12 // (Bottom) 

1,wiJc l-C, �@<7)iJ!�,�<7)i:p-c-iit�i.),.,,t� K ,�l:t5ltQ 1 A 2 8<7)7j({i@fli%:fflt 

�3 Ca) 1:ffilt�. 1Jd'ffi.liT1fl:11l<t:"'.Jtt.-C, �i:p1:1.i,<"'.Ji.),<7)JE�Ji C�:tmtli) ��h 

t,ti.)r GJ:.� l -Ct1l �, 1i!iJJJ£Jli < -c- 25°C 1:Ji l, � G 1:�$-c'li, �l:i!.J.fti.)rT i.)r QfjrtiJi.)r 

�tt5"> G nt�. ft!?.<7)1!�,�-c-t ltiJ�O)fflrtiJi.)rh G n, 1 t� 2s0c J: tJ i@ii!.<7)*1±J!l±l � nt.t 1.)' 

.,, t�. 
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Fig. 3 (a). Temperature pro file at station K. 

o-;..,__ _ ___::;.5 __ ....:.,10
;=.--

__ 1
.;.c.
5 __ --,-20 __ __,25°c 

----IQ --------

10 

20 

30 

50 

60 
4 FEB 1971 

70 m 
� 3 Cb) Uiffll,� K 1= nit o *-i\.<7)�TI!i?t;(Ji' 
Fig. 3 (b). Temperature profile at station K. 
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.:. n J: l'J f,J I n JH&O) 2 JI 4 B 0)7j(11iil.711fJ � h 6 c. C � 3 Ch) ) ,  B J:  :f.- I4mt)J�O)*Jl :-r· 

l i�1t7Jr!J!n n, :f: O)f�11iil.ltLt I JI 2 B t:: B ft 6 1!1i J:  l'J B J: :f.- 1 °C lf C: 1JJ; < ,  i t.:: I JI 2 

B 1=Jl G nt.:. t '  < -:::> 7), 0):tjt!tf]i Ii  11. < tJ:, __, -C\ ' 6 .  :f.- n l=x1 L ,  1*tf�O)Jj(11iil./i ,  *ffii), t 'ffl � 

�ft Lf, If c. A., C: �1t L -Ct ' t�\  ' J:  7 -c·t:> 6 . 

7)(11iil.0)7)(f711fJli, .:.n  i -C·O)tmiU c. jqjff t.:, 40 m tJ1*-C' li iiifL�1*1.:n t.:. __, -c-tt-c·, 

�11iil.*11UiJJ(f-C·t:> 6 .:.  c. 7Jr7F 2 n 6 ii, *Jlff�t= B \  ,-z I i ,  �YNiiJJO){tJ'i�4�i&:ffij 0)3:j!�iJr 

� 4 1.: l i , iU** K-L-E 1::tS ) 1��}t0)711fJ � 7F L t.:. .  iUJE B 1 i l97 Iif I JI I B 7J' G  2 B 

-et:> 0 .  ,..:. n t 7.k11iil. c.  jqjfft.: ,  �J1 $-c· 1 ±�1��1t**t=E=f0){��4iJ{�i60 G no iJ{, 1*W-c· 

I i , 1 f c. A., C: 7j( 3¥-C· t:> I') , mi�1* 1::  --:J \ ' \  '-C t jqJ ff-C· t:> -., t.:. . t� B 1��}t-e Jv Ii  35 cm -c· 

"&) 0 0)-C,', * 2 1=r� fft.::1!1ili ,  .:. O)rs,O)fi:�fit-c·t:> 0 . i t.:. -lf - � 7-. :1 - li, 1��}t -e JvO) 

�J::$1.:I& � {t ft -C t:> I') ,  1*ltl i -lf  - � 7-. :1 - 0),[ftfji-C·t:> 6 .:.  c. � 1t�c L -C B < . 

1��ltli™Im;ili: < -C·, B J:  -t I .  2 x 10 5 µU /cm0)1J1i c. 11. I') ,  Yi'il}m;-C·E=f -t O){J1i·iJr1J\ 2 < t� 

-., -C \  ' 6  i)�, .:. nl i1��Jt-e Jv t::Yi'il}m;O)ifUJi�iJ{� i -., t.:. t.:. 60 c. }�,:hn 6 . 
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Fig. 4. S tratification of electric conductivity (µ U /cm at 18 °G) (January 1-2, 1971). 

3. 3 .  7](�<7)�*'i:JIJ� 

firifrj-C,·jzj!.-.zt.:: -If - � 7-. :1 - t=  J: 6 iffU1ffil. c. lqjflwt::,  7)(11iil.O)flwFs9B3�1t � J: l'J **Bil ::�.-.z 6 t.:. 

60 ,  iflt� A l :: B \  ' -C B1i£iU11iil.:tttm1*1= J: 6 § �c�c�} � frt� -., t.:. . 

1:3�iftU11iil.itt/i:1* ( JOO Q , 0°C) I i ,  Yi'il}JJ(ffiiJ, G ,  3 . 5, 4, 4. 5, 5, 1 0, 11, 13, 14, 25, 

40,· ' 45, 52 m (7)1* 2 t.:-frttl2{��ft L t.:: .  m�1::·/ i if - :1 7· 1H!tVJ � tJ ;/Jfi-� ( IOOV, 
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50 Hz) � ffl\  ' t::. .  1 @JO) :Ji 'J 1J :-11m�.".'('� 5 .�Fa90)J.i�nt-r � 0 0)-C', rnUlU c L, -c 1 B 1 

@JO) jj 'J 1) :-11ffl�, -t't�t) -I:> �  5 �Fa9f--:>0)�5E � 1Ti"i -:J::. 7){, �-g-1: J: -., -c f  H8�Fa9 (9) 6 

\ ' l i24�Fa90)J!m�5E t 1Ti"i -.,  t::. . tlUJ5EMFa9 1 i l97 lif:. 1 Jl 8 B tJ, G 2 Jl 4 B i  -r-c-(9) 6 .  

Ne�!: J: 6 c ,  �Ji$0)1@J:�jjjn{ml�l:!Jit> n, c < 1:R1Jii'i < 1:�lt t::. 13 cm �O) 

Nc.�t� c I:  I i, F'3ffl3YEtl: J: 6 c ,'i!!,hn 6�jjjnth. G n 6 .  

3. 4. 5M1.k<1)� � c -t(7)�ft(7)itt 
� 2 1:� L, t::.��-¢.U: n\  ,-c, %�1:* 2 �  20 cm 0)�� � 1tit t::.:�R � JHP-C7j(O)jJ 

2 � lff5E L, t::. .  lff5E*1H�:l i� 3 1:1, ift::. .  

{91J ;z. Lf, �O) la: lf'
P
:!k_:$0) E J�-rlil970if:.12Jl 7 B I: 333 cm -C'c9) -., t::. t O)n{, *'g 2 7} 

Jl f&O)l97 lif:. 2 J] 3 B l: l i 298 cm c 35 cm � < t� -_, -C \ ' 0 . 

JJ(3fB� '�5t1li � Jl 6  c ,  ���1:w J: 1J lifln 0 11 c JJ <, 1 t::. 1970if:.12J1 1i C .Y> -c- 1i ,  w� 

J: IJ *�-C'O)Jjn{}J\ '· i t::. ,  ;.$:if:.ffljf G nf::.7J(}!Jli ,  P.JwJO)U1illl�i:Jt� -C ���\ ' ·  

� 3  14fj7.i(O)jJ� (cm) ( 1970-71) 
Table 3. Thickness (cm) of lake ice (1970-71). 

Station Thickness and date 

A 333 (Dec: 7) 321 (Dec. 3 1)  306(Jari. rny-·-- -'290(Feh: -2) 
B 354 (Dec. 1 1) 336 (Dec. 3 1)  323(Jan. 18) 3 12(Feb. 2) 
C 342 (Dec. 12) 319 (Dec. 3 1)  304(Jan. 18) 293(Feb. 2) 
D 332 (Dec. 7) 318 (Jan. 1 )  3 10(Jan. 10) 305(Jan. 17) 295(Feb. 3) 
E 333 (Dec. 7) 319 (Jan. 1 )  308(Jan. 14) 298(Feb. 3) 
F 332. 5(Dec. 7) 314 (Jan. 1) 299(Jan. 17) 286(Feb. 3) 
G 338 (Dec. 10) 315 (Jan. 2) 312(Jan. 10) 
H 334 (Dec. 1 1) 313 (Jan. 3) 306(Jan. 13) · 292(Feb. 4) 
I 328 (Dec. 10) 308 (Jan. 3) 

J 333 (Dec. 10) 313 (Jan. 3) 290(Feb. 4) 
K 329 (Dec. 1 1) 3 16 (Jan. 2) 292(Feb. 4) 
L 332 (Dec. 12) 315 (Jan. 2) 
M 340 (Dec. 10) 3 18  (Jan. 4) 
N 343 (Dec. 10) 3 15 (Jan. 2) 
0 342 (Dec. 14) 326 (Jan. 4) 306(Feb. 5) 
p 357 (Dec. 14) 337 (Jan. 4) 
Q 350 (Dec. 14) 330 (Jan. 4) 
z 327 (Dec. 19) 3 1 1  (Dec. 3 1 )  274(Feb. 2) 

3. 5. ;ffljj((7)i.ii� C 't(7)�ft(7)JIJ5E 

A -� 1: n \ ,-c, �ffi n' G 10, 50, 100, 150 n J: ff 200 cin �J: -tJ- - � ;t.. '7 - � fl�:tftfi: 
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Date 
Depth 

Time (LT) 

10cm 
50 

100 
150 
200 

Date 
Depth 

Time (LT) 

20cm 
50 

100 
150 
200 

Date 
Depth 

Time (LT) 

20°0 
50 

100 
150 
200 

aEB*� . ru{tc�wc . �iw.,:;:� . ,,m�m 

� 4 Bifftl,� A 1: B lt G �*i:pO)�}t:5t;fp ( °C) 
Table 4. Temperature (°C) of lake ice at Station A (1971). 

Jan. 12 Jan. 14 Jan. 17 Jan. 18 Jan. 20 Jan. 2 1  Jan. 22 

20h00m 10h15m I8h50m 17hl0m 13h00m 16h30m 17h45m 

0. 4 °0 0. 4 °0 o. 35°0 0. 0 ° 0 o. 25°0 0. 35 °0 0. 25 °0 
0. 35 0. 35 0, 3 0. 35 0. 25 0. 25 0. 25 
0. 25 0. 25 0. 25 0. 3 0. 25 0. 25 0. 25 
0. 2 o. 1 0. 2 0. 1 0. 0 0. 0 0. 1 
0. 1 0. 1 o. 15 0. 1 o. 1 0. 1 0. 1 

Jan. 25 Jan. 26 Jan. 27 Jan. 27 Jan. 28 Jan. 28 Jan. 28 

17h30m 23h00m I8h30m 22h40m 3h 45m 8h 32m 13h30m 

o. 35°0 o. 2°0 o. 2 °0 0. 1 °0 -0. 55°0 -0. 8 °0 -0. 1 °0 
0, 2 
0. 3 
0. 0 o. 1 

Feb. 1 

17h 30m 

- 0. 3 °0 
0. 2 
0. 15 
0. 0 
0. 0 

0. 2 0. 2 o. 1 0. 2 
0. 1 o. 15 o. 15 o. 15 
0. 0 0. 0 0. 0 0. 0 
0. 1 0, 1 0. 0 0, 1 

Feb. 2 Feb. 3 Feb. 4 

16h 04m 16h OOm 17h 30m 

0. 1 °0 -0. 25°0 -0. 95 °0 
0. 2 0. 2 0. 2 
0. 15 o. 15 o. 15 

- 0. 05 -0. 05 -0. 1 
- 0. 05 -0. 05 -0. 05 

--
..,..,

1
1---'1

:....--,.�-...----.---QS0c 
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0. 0 0. 1 

Feb. 5 

17h 30m 

- 1. 0 °0 
0. 2 
0. 15 

-0. 1 
-0. 05 

� 5 B1ff!/,� A I: B It Q ¥ii'J7J< i:p0)�,lt:5t;fp 
Fig. 5. Temperature profile of lake ice at station A. 

Jan. 24 

21h30m 

0. 2 °0 
0. 2 
0. 15 
0. 0 
0. 0 

Jan. 28 

l lhOOm 

- 0. 55°0 
0. 2 
0. 15 
0. 0 
0. 0 

Feb. 6 

14h 40m 

-0. 9 °0 
0, 35 
0. 25 
0. 0 
0. 1 
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L, -r, W-JlU c. L, -C 1 B 1 @11J{!j'.,:E L, t.: .  t.: t!., 10 cm �(7) t (7) 1i�ffil:ftA.,-C-� � '  20 cm � 

c. t.i. � t.: . :Z- (7)�:Wd i� 4 1Hf � 5 1:ffe-t . 

t.: c. 3 Uf, 1 J U2 B l: l i, ��l!t(7){fli-t�-r 0°C PJ-J: � ffe L,-C\ ' ,'5 ht, 1 J1 20 B PJ-� 

Ii  150 c. 200 cm �-rl i 0°C PXf � ffe-t J: J I:  t,;, � t.: . jJ.: 2 11 I: I i \  ' Q c. ,  3{\ill i 0°C 

PXf c. t,;, � t.: ht, 20 cm �I: .:Z- (7)}1J*ht-t ch �h' 1:  iY:> G b n, 50, 100 cm �-c- 1i i t.::f!b 

3. 6. ;NJJ£f�p;J(l.)flJJfltl� 

mJJ!;-r(7)�mtfA: � JUJt t Q t.: �, � 6 (7) J: J t��1'F �(7) 7° o - -:! � mJ)!;O)� 9:1 1: Yi"""f, --::> 

� � L, -C, illt � ill'.IE L, t.: .  --::> � � � � t.:� �  Ii,  iY:> G h' C �  7
° 
o - 7�ffil: ? -e 'J :.,, � �  

tJ --::> �t-r B � ,  ill'.IE1& 1 1  � 1: 11-r, ;: n 1 :  ttlif L--r" , Q iJb (7)1ftfi: J: tJ fl'.IE L- t.: . :z- (7)*a* 1 i 

� 5 1:t1 ift.: .  

thermistcr 

z \ 

� ( f 
cabl e 

2 . sr � (1 rf ., "\ ,.1 \..I 

." 5  -+- 20 -4- 2 ocm -1 

I&! 6 mJ�jjfft�q:i(J)�.J.lj}-;fpi!j5:E(J)f.:Q')(J)-lj-- � A -? -��$ 
Fig. 6. Thermistor probe for the measurement of temperature profile of bottom sediments. 

� 5  r.!il]�jjfft�q:i(J)�.J.l ( °C) 
Table 5. Temperature (°C) of the bottom sediments (1971). 

Station Date Depth below bottom (cm) Temp.(°C) 

L Jan. 22, 197 1 5. 5 24. 5 
R Jan. 26 9. 0 24. 4 
K Jan. 26 1. 5 24. 8 

21. 5 24. 5 
D Jan. 29 9. 0 24. 5 
N Jan. 29 17. 0 23. 8 

" ,fn(7):!Jlm-r t ,  �9:1(7)¥1lil!tlimJJ!;7](¥1la J: tJ E=ffif < ,  � (7) c. � �lim!J!;h, G T1:f � c. 

min -r" , ,3 ;:  c. htffe � nQ . 

�(7) L, R, K, D (7) 4 .�-rli, m]J!; J: tJ � 10 cm J:jj(7)7](¥1lali 25°C --Z:i:V:> � t.:(7)-C-, 

�9:1(7)¥1l!Jlli ,  �n G J: tJ O .  5""0. 6°C ,af\ ' ·  i t.: N ,�--Z:li, mJJ!;J: 23 cm (7)7_Kilht24. 1 ° 

C -C-i:V:> tJ , � Ii  tJ �9:1(7)¥1la}fli  0. 3°C {�\ ' ·  
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3. 7. I �Je.m 

Onyx JllmfJ,J.: J: 0 #i1J1J(1ftO)J:Jt c ;1J<.O)il!l!fWt.: J: lJ ,  -/p tJ. lJ f.4\ \lfflll<-!ffivr -r, �  t.:. 0) -C', .:. 

.:. V' G O)�Je:S: � %1 0  t.:. «Y>, 1£*1 10 cm 0) 7· 1J ;\- tfr  �will: < 0)1J< JP t.:IDtii: l,  7· 1J ;\- rfrr3 

� 6 mJJ](i], G O)�j'.e_m (mm) 

Table 6, Amount (mm) of evaporation from surface of lake water (1970-71) • .  

Date / Time(L T) / Evap. /water temp.( 0 C) Date I Time(L T) I Evap. /water temp.( °C) 

h m 
Nov. 30 15 35 -
Dec. 1 18 00 5 

2 // 10 
3 // 5 
4 // 5 
5 15 00 4 
6 18 00 10 
7 // frozen 
8 // 0 
9 // 8 

10 // 3 
11 // 8 
12 15 00 2 
13 18 00 6 
14 // 6 
15 // 6 
16 // 10 
17 // -
18 // 5 
19 15 00 . 3 
20 18 00 -
21 // -
22 // 1 ? 
23 // 7 
24 // 2 ? 
25 21 15 4 
26 18 00 5 
27 // 1 
28 // 3 
29 19 00 7 
30 18 00 5 
31 20 30 5 

Lake ice 

h m 
- Jan. 1 17 40 3 

1. 8 2 19 40 4 
3.0 3 19 00 4 
0.4 4 17 00 6 
4.0 5 18 · 20 4 
1. 7 6 18 00 6 
0. 5 7 // 4 

8 // 5 
7.0 9 18 30 4 
1. 7 10 21 30 2 
1. 5 11 18 00 -
1. 9 +2 // 4 
3.3 13 19 30 3 
2.9 14 18 00 -
2.0 15 // 7 
1. 8 16 // 3 
1. 3 17 19 15 4 
1. 5 18 .  17 40 1 ? 
3.6 19 18 00 6 
1. 6 20 // 3 
1. 0 21 // 5 
2.0 22 // 2 
2.3 23 // -
4.0 24 22 00 -
2.8 25 18 00 6 
1. 4 26 // -
3.0 27 21 00 -
2.0 28 18 00 -
4.0 Feb. 1 18 30 -
1. 9 2 18 00 3 
2.2 3 // 3 
0.9 4 // 2 

L . _J 

L
· polyethylene 

r- 11cm .
1 

bag 
rr= -

�·� 

I 

I 
I 
I 
I 
I.::: 

I 
ice I 

I 

I 

·-" 

Lake ice 

10
[

20 cm 

lg! 7 #¥:S:O)il'{ij;Ejj� 
Fig. 7. Measurement of sublimation. 

1. 7 
1. 6 
-
-

2.6 
3.2 
3.0 
2. 7 -
1. 8 
3.6 
3.5 
-
-

3.3 
2. 7 
3.5 
2.2 
2.8 
2.2 
3. 1 
3.5 
2.2 
2.4 
-

1.6 -
1. 5 
-

2. 1 
2. 1 
2.2 
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<7);,j(� c. ™*� 2:' -C' � � t:: it� l < l -C, tfrp1j<7);,j(ji:<7)�::l,'il 2:' !lw� L, -c- I B I @IU;e l t.:: .  

� <7)*a�: li� 6 1-:iF l t.:: . rAJE.m.<7)iU5et* c. l -C U:, tfr<7)1JJ� c ::f+:51-cU 19) 7:> 7 -/i, § Ji 

1= t i  t'.f. 0 c. ,�,n.n 0 .  1 t.::�i:r 1= t i7.kill! t f*-t±--c�c l t.:: . 

3 . 7 . 2. '.1f-¥.m. 

Z ,�Jli < 1-:,  7 1 '7.. F 1) Jv-C'1* 2 l0"-20 cm <7)J'C 2:' [ffl ft ,  � � r-=�1 7 <7) J: 7 r-:, ;f- 1) .:i:. 

-J- v /' <7)� 1-:)\.nf.::7.J<. 2:' Ah -C:liltff l,  I �r1:1j4ij;t-:1!.m.<7)�j,':i: t lU;e l t.:: . '.1f-¥ffi<7)�1i 

1 1  cm -C'i9) 6 . 

� <7)*a=* t I cm2 § t.:: lJ <7)�::l,'il ('.1f-¥.m.) l=�� l t.::1it t � 7 1-:iF L, t.:: .  

I970.tJ=. 12Jl -/p G I97 1.tf:. I JI t -: t i  I Jl!IM § t.:: lJ ir,'g 3 g/cm2 <7)'.1f-¥.m.-C'i9) � t.:: t <7)-/i, I JI *  

-/p G 2 JI tJJY> r-: 1 i.f.� l -C\ ' 6 .  

� 7 mi:1J<.i], G 0)�¥:1: (g/cm2) 

Table 7. Amount (g/cm2) of sublimation from surface of lake ice. 

Period 

Dec. 8- Dec. 15, 1970 
Dec. 15 - Dec. 22 
Dec. 22 -Dec. 29 
Dec. 29 -Jan. 5, 1971 
Jan. 5-Jan. 12 
Jan. 20 -Jan. 27 
Jan. 27 -Feb .  4 

Sublimation 

3. 4 
3. 1 
2. 6 
3. 0 
2. 7 
2. 0 
1. 3 

3. 8. �1.k'"f<1) 8 t,i<7)%i � C� 8 M:i:f��'t=5IU"8'<7)lU�) 

197 1.tf:. I Jl 25 B I5�30:5ri7' G l6� ( t:1 - ;1J 1v�) <7)raj t_:;,J<.J: c. ™;,J<.T (290 cm T) 1-: � 

tl> f n B M�t t �ff l,  B JH<7)�i 2 t tun: l t.:: . � <7)�*' B !t .m. <7) 8. 2% 7,7{7j( t jjj@_ l t.:: . 

t� -B, .:::. :z. - � - 7 /'  F�<7)jU;et-: J: � 7 1v x.  ni -B J: � 50 % -C'i9) 6 .  l t.:: n{ � -c, � lJ  

<7) 40 % 19) i lJ n{;,J<.t-:111v& 2 n, ;,J<.i/l!<7)J:'.1f-�'.1f-¥<7) .:i:. � 1v *' - t=*� 2 n -C \ ,  6 c. JUl t 

G n 6 . 

3. 9. ;NJ7.k iii <7) ffiNi.l M�IJJ <7) lU � CIHi) 

I9701:j:.I2JI 2 1 ,  25 B h J: U27 B r-:™;,J(ftL<7)�J!fii.lWUiib CiBE t � < )  t tU;e l t.:: . �ilr'!?{ � 

� Y> 6 c. fii.lM i.7{�:5ri.7' G h J: � 10:51, !i�i i.7{ I cm P .. f"f <7)j_iJ}j<7) 19) 6 � c. i.7{1:filY> G nt.:: i.7{, 

�i.7d�\ , c. � 0:>!iibLt tf  c. Iv c �htl..t'.J.\  ' ·  

3 .  10. Onyx J l l�.i\1JdJl<1)iU� 
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Vanda itv1""-0)�mt�H:-JUi t 6 t:: 'ol> ,  Onyx J I I  o t =  n it 6 1Jd'iil t j)m�ttl!J5E L t:: .  {- O)itfi 

* t £z 8 t = 3F L t:: . 

� 8 :t .::. ';/ 7 7,. ) 1 1 0)7](� 
Table 8. Watar temperature of the Onyx River (1970,--..,71). 

Date I Time (LT) Temperature ( °C) 

I 
h m  

Dec. 15 14  30 5. 7 
24 

I 

1 1  45 5. 6 
30 1 0  45 4. 3 

Jan. 2 
I 

6 00 2. 2 
6 1 1  15 4. 6 

14 
I 

22 40 4. 9 
18 19  00 1 .  2 
25 I 21 50 0. 7 

Fed. 2 
I 

21  00 - 0. 2  
6 I 

1 8  00 1 .  4 
I 

8. 11. Bonney ;!}J(;:tt;(t � 7k� c �5[ffi�}tO);itl� 

197 1 .lf- l A 30 B 1 = ;1; .::. - i4ij0)*it/Af;Q, G 1 700 m O)f{h,� --e7J(i!il. c 1�2'.lt t ttl!J5E l t:: . �r%itlii 

� 9 ;f- .::.  1 ™I: B It -3 7](� B J:  Uffi:� {z;;2#Ji: 01<1' 358 cm, l]({u.L;t:1.J(O)�jti J: � 47 cm T) 

Table 9. Water temperature and electric conductivity in Lake Bonney (Jee thickness 
358 cm, water level 47 cm below ice surface). (January 30, 1971) 

Depth Temp. Cond. Depth. Temp. Cond. 
(m) (°C) (µ u /cm) (m) ( °C) (µ u  /cm) 

0. 0 0. 3 3. 93 X 102 14. 0 6. 4 9. 98 x 104 

0. 5 0. 2 2. 26 // 14. 5 6. 4 1. 10 X 105 

1 .  0 0. 1 1 .  98 II 15. 0 6. 4 1. 18 II 

1. 5 0. 1 2. 01  // 15. 5 6. 4 1. 27 II 

2. 0 0. 0 1 .  90 II 16. 0 2. 3 1. 35 II 

2. 5 0. 0 1 .  84 // 16. 5 6. 2 1 .  36 II 

3. 0 0. 0 2. 04 // 17. 0 6. 1 1. 39 II 

3. 5 0. 4 1. 94 II 17. 5 6. 0 1. 46 // 

4. 0 1. 0 1 .  14 x 103 18. 0 5. 9 1. 49 II 

4. 5 1 .  1 1 .  87 II 18. 5 5. 7 1. 50 II 

5. 0 1 .  2 2. 32 // 19. 0 5. 5 1. 50 II 

5. 5 1 . 6 2. 79 II 19. 5 5. 3 1 .  52 II 

6. 0 2. 1 3. 67 II 20. 0 5. 1 1 .  5 1  II 

6. 5 2. 8 4. 62 II 2 1 .  0 4. 5 1 .  52 II 

7. 0 3. 1 6. 47 II 22. 0 4. 0 1 .  5 1  II 

7. 5 3. 6 8. 60 // 23. 0 3. 4 1 .  47 II 

8. 0 4. 0 l . 2l x l04 24. 0 2. 9 1 .  46 II 
8. 5 4. 2 l .  56 II 25. 0 2. 4 1 .  46 II 
9. 0 4. 7 1 .  82 II 26. 0 l .  8 1. 46 II 
9. 5 5. 1 1 .  93 II 27. 0 1 . 0 1 .  43 II 

1 0. 0  5. 3 2. 09 II 28. 0 0. 6 1 .  39 II 
1 0. 5 5. 5 2. 38 II 29. 0 0. 0 l .  37 II 
11. 0 5. 7 3 . 00 II 30. 0 -0. 9  1 .  36 II 
11. 5 5. 8 3. 88 II 3 1 . 0 - 1. 5 l .  35 II 
1 2. 0 6. 0 5. 08 II 32. 0 - 2. 2 1. 35 II 
12. 5 6. 1 6. 3 1  // 32. 75 - 2. 7 1 .  34 II 
1 3. 0 6. 25 7. 53 II 33. 08 - 2. 8 l .  37 // 
1 3. 5 6. 4 8. 75 // (bottom) 
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./tLl: § l±l*ffif"f 13. 5"'15. 5 m (J)jai 1:h. G n, 6. 4° C -c·it) o .  ;: (J)fifi1i1>t*(J)lffff5Efifi (7 . 0 

°C, 1965£J:.12Jl ) c J:l:«--r�=f{ft\ ' ·  1��./t 1i,  � 2 20 m {i:irr-C'B J: .:Z- I .  5 x 105 µU /cm 

1:;t l, ;: n J: lJ T1f-c· 1 :t�9'' l t.:: . iflff5E*a�: 1:t� 9 1 :}ij1ft.:: .  

i f.::7J(}J1;t  358 cm, § 1±17J<ffi1HJ(ffif J: lJ 47 cm T:1.f1: it) o .  ;:_ (7)7j(}J t Vanda ¥MJ c  

jqjtftit*lllff5E 2 nt.: t (7) 1 :.1:1: l ,  �.:Pr-f\ , . 

� 1 0  m};7j<.O) pH, i�Fff�*ii:, 7 Jv 'JJ 1) ltt3 J: tfwft:1!::7.k*ii: 
Table 10. pH, dissolved oxygen, alkalinity and hydrogen sulfide of lake water. *Depth uncertain 

Time Correct- Temp. 
02 Alkalinity Hydrogen 

Station Date Depth ed of 
pH sulfide water 

mequ/1 / as HCO-; (LT) depth sampl (ppm) mg/1 mg/ 1  
197 1 m m oc 

N Jan. 9 1545- 0 0 1 .  4 4. 90 1 1 . 5 
1800 4 3. 9 3. 5 6. 85 15. 7 0. 52 31 .  7 

8 7. 8 4. 5 8. 10 22. 6 0. 98 59. 8 
12 1 1 . 7 5. 0 8. 05 26. 5 1. 04 63. 4 
14 13. 7 6. 0 8. 30 28. 0 1 .  14 69. 5 
20 19. 7 *4. 8 8. 37 30. 7 0.60 36. 6 
39. 5 38. 8 6. 5 8. 33 17. 1 1 .  47 89. 7 
45 44. 2 7. 7 8. 35 32. 5 1. 65 10 1 
56 55. 0 14. 1 6. 30 30. 5 3. 09 188 

D Jan. IO 1300- 0 0 1 . 0 4. 87 13. 1 0 . 20 12. 2 
1420 4 3. 9 3. 0 6. 70 13. 0 0. 37 22. 6 

8 7. 8 5. 0 7 . 97 17. 2 1 .  4 1  86. 0 
12 1 1 . 8 *3. 0 7. 88 14. 0 0. 42 25. 6 
14 13 .  7 6. 0 8. 13 21 . 7 1 . 07 65. 3 
20 19. 6 6. 5 8. 12 20. 3  1 .  36 83. 0 
39. 5 38. 7 *4. 5 8. 29 17. 8 0. 70 42. 7 
45 44. 1 *4. 0 8. 10 14. 5 0. 65 39. 7 
52 51 .  0 *4. 2 8. 04 14. 0 0. 63 38. 4 
63 61 .  7 16. 9 5. 45 5. 3 1 1 . 3 

K Jan. IO 1700- 0 0 0. 0 4. 50 14. 3 0. 14 8. 5 
1830 4 3. 9 2. 8 7. 10 13. 8 0 . 43 26. 2 

8 7. 8 3. 0 7. 56 15. 2 0. 57 34. 8 
12  1 1 . 7 4. 7 8. 38 2 1 .  0 1 .  04 63. 4 
14 13 .  7 5. 5 8. 42 18. 8 1 .  16 70. 8 
20 19. 5 6. 5 8. 31  18. 9 1 .  47 89. 7 
39. 5 38. 5 6. 0 8. 37 20 . 0  1 .  47 89. 7 
45 43. 9 7. 0 8. 05 19. 1 1 .  7 1  106 
52 50. 7 10. 0 6. 75 12. 0 1 .  87 1 14 
65 63. 4 13. 2 5. 50 8. 1 28. 3 

G Jan. IO 1900- 0 0 0 . 0 5. 90 13. 5 
20 10 4 3. 9 1 .  0 7. 17 12. 2 0 . 43 26. 2 

8 7. 7 4. 0 8. 60 27. 0 0. 99 60. 4 
12 1 1 . 6 4. 5 8. 27 31 .  0 0. 98 59. 8 
14 13. 5 5. 5 8. 13 22. 0 1 .  45 88. 5 
20 19. 4 5. 7 8. 4 1  29. 9 1 .  45 88. 5 
39. 5 38. 4 6. 0 8. 40 24. 0 1 .  38 84. 2 
45 43. 7 7. 0 8. 10 25. 3 1 .  59 97. 0  
52 50. 2 8. 6 6. 90 25. 0 2. 02 123 
64 62. 5 13. 5 5. 88 9. 1 15. 1 
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Time Correct- Temp. 
02 Alkalinity Hydrogen 

Station Date Depth ed of 
pH sulfide 

(LT) depth 
water 

(ppm) mequ/1 1 as HCOs- mg/1 sampl mg/I 

L 1971 m m oc 
Jan.13 1440- 0 0 0. 0 4. 80 12. 1 o. 14 8. 5 

1550 4 3. 8 2.0 7. 35 13. 1 0.52 31. 7 
8 7 0 7 3.0 8. 32 13. 0 0. 85 51. 8 

12 11. 5 5. 0 8. 57 17. 2 1. 02 62. 2 
14 13. 4 5. 0 8.52 12. 1 1. 08 65. 8 
20 19. 2 6. 5 8.32 23.0 1. 50 91. 5 
39. 5 37. 9 6. 0 8.30 24.0 1. 48 90. 3 
45 43.2 7.5 8.10 22.7 1. 62 98. 8 
52 49.9 10.0 6. 77 17.2 2. 03 124 
58 55. 7 15. 0 6. 14 22. 0 3. 12 190 
64 60. 4 16. 0 5.67 5. 6 10. 6 

H Jan. 13 1630- 0 0 0.0 5 77 13. 5 0.23 14.0 
1830 4 3.8 2.0 7.50 14. 3 0.52 31. 7 

8 7. 7 4. 5 8. 58 18. 3 0. 96 58.5 
12 11. 5 5.5 8. 63 15. 4 1. 01 61. 6 
14 13. 4 5.5 8. 60 14. 2 1. 05 64.0 
20 19.2 6.5 R 35 21. 0 1. 41 86. 0 
39. 5 37.9 6. 5 8.40 23. 0 1. 44 87. 8 
45 43. 2 7. 5 8. 05 20.6 1. 58 96. 3 
53 50. 8 11. 0 6. 92 11. 0 2. 12 129 
58 55. 7 15. 5 6.45 24.9 3. 06 189 
67 64. 3 17.0 5. 76 10.5 32.6 

E Jan.14 1500- 4 3. 8 2. 0 7.10 13. 2 0. 50 30. 5 
1630 8 7.6 5.0 8. 35 20. 1 0.95 57. 9 

12 11. 4 5. 2 8. 50 20. 9 1 .  05 64. 0 
14 13. 3 5. 5 8.45 17. 1 1. 03 62. 8 
22 21. 0  6.0 8.27 15.3 1. 38 84. 1 
41. 5 39.6 6.5 8.21 20.0 1. 41 86. 0 
47 44.8 7. 5 7.95 17. 0 1. 57 95. 7 
54 51. 5 11. 0 6. 70 10. 7 2. 14 130 
59 56.2 14.0 6.31 18.9 3. 23 197 
64 61. 0 14.0 5. 76 6. 0 6. 1 
65. 5 62. 1 12.5 5. 74 5. 0 12. 1 

F Jan. 19 1200- 0 0 0.0 5.90 13. 0 o. 15 9. 1 
1242 4 3.8 2. 1 7. 72 14. 8 0.50 30.5 

8 7. 5 4. 2 8.57 21. 9 o. 79 48.2 
12 11. 3 5. 0 8. 70 22. 3 0.91 55. 5 
14 13.2 5. 3 8.62 19. 3 1. 01 61. 6 
. 22 20. 7 6.2 8. 41 24.0 1. 37 105 

B Jan.19 1330- 0 0 0.5 5. 75 13. 0 o. 15 9. 1 
1440 4 3.8 2.0 7.53 . 15. 8 0. 53 32.3 

8 7.5 4.0 8.54 20. 5 0. 75 45. 7 
12 I L  3 5.0 8. 65 27.5 0 . 91 55. 5 
14 13. 2 5. 5 8. 62 24. 1 1. 01 61. 6 
22 20.7 7. 0 8.41 20. 4 1. 39 84. 8 
42 39.6 6.5 8.41 19.0 l. 32 80. 5  
48 45. 3 7. 5 8. 10 24.0 l. 39 84.8 
55 51. 9 11. 5 6. 80 18. 9 2.02 123 
59. 5 55. 8 14.0 6.52 26. 9 3. 03 184 
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3.12. ;!JJJk(l)fl•ctoJ:zF pH �-�. 7 Jf., jJ IJ Jt ,  iffftJk�(l)iffljjf 

*�B J: U]!t� f��ltitl05E*li* C '  t't:3tHr fci, D nt-:: 1t:�5t;iff<7)M*, � G t=�ii: � n -n ' 
61Ul.iflU,�<7)fftii:tci. c � �• l --c, �*1-*1&±-t!t�, �lt � �5E l t-:: .  ::. n G <7)*a*1±*10, � 

s i=ffe l --C ir:>  6 . wn:1t7](� t±lftz�jJ r � r; L -C'�'.5E1�, _!:j!\ 'ffifJclJH=OO r:n=�1t lJ ,  5t1ff � fr 

'IJ. -:, t-:: :iJ <7)-C'ir:> 6 .  1-**� t±�t»J{A � ffl\ 'f-:: ii, ::. n � &Jrlf 6 * t= § � � *ffe l t-:: :7  v .::r:  

-t o  - 7· � �ffl l t.:<7)-c·, 1-**· iflll5E*.t-J 1�, q\(66--ct**� � J](i:r i=&Jrtf, ::. n i=.:r. :;z,. o 

/' f!t� R � �v-tt--c,  �<7)-R � � itl05E l --c, 1-**�lt � :rmIE l t-:: . FJr�O)�lt J: lJ �\ ' c ;:_ 

0 -C'1-*J](�1fftifJ l ,  FJr�<7)�lt<7)7](7)'1f G ntci. i')' -? t-:: c tl5E � n 6 ::.  c 7)', itl05E<7)tJJ;lt.tH= 
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Fig. 8. Profiles of pH, dissolved oxygen and alkalienity. 
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"&> ?  t:: -/J', .:. n1i�7-k1lfil.Jt, *Fr¥�1km., -r 11v :JJ 1J JtO)�ffi'{ulU: L -cEJln n .:s J: 1 -c·, �i:f:i 

t:. -r .:r. ::, 7 L -C "&> 6 . pH 1i x.. ::, 7 -x / pH ;x - -1 - , i�:;;'¥�* I i  x.. ::, 7 -x / D.  O.  ;x -

-1 - ��m L t:: . ffi1¥�*t i.m.-/J,�66-C�\ \f::.Y>n', D. 0. ;x - -1 - � L t ;f G < �ffl-t -3  c ,  

.:;- 7 o /'Jffi;l:.tWuJ,tj:��-/J'ft� L {fiJ,{ft < lli 6 .:  c -/J'°&> �:, t::O)c·, jffl;O)�.IHJ1:.�.Y> t::i],, 

&,f L t 3'£-;t J3l \ \{it � 1l -3 ;:_ c iJ, -c· e tJ. iJ, ? t:: ;:. c t "&> 6 .  :±fix:-;t0)11::'¥:-5ttf-/J'* T -C'"&> ? 

-c, *a�J:.--=>\ \ -c ti41&0)�ff �*t::tl lf'/j: G /j: \  \-/),, 2 ,  3 O)r� �fttt1Jox.ntf'?JZO) J: 

7 -C''&> 6 .  

i) 7-ktlfil., 11t�{i:�JtiJ, G h. 6 c ,  7-ktlfil.JJx:Ji, :fi[-5t,5,x;Ji tittt*�IJ G n -C\ \ 6 J: 7 1:., tni.Y> 

-CEA!fl-C·, ;:. c 1:.�}tO)j( 2 \ \$-;tli ,  7](3fla�n:.it: < �tf-C''&> 6 G L \ ' ·  f,tt*O)-;ttf*a*-/J' 

G tl5E 2 nt:: {tJ{ 2 � t --=>{l::$,5,x;,tO),t;fp° ti ,  flf�ff L -Ch. 6 &,�iJ, "&> 0 7 . 

ii) wit:11::7-k* t ittt*� G n -C\ ,t:: t 0) J: lJ ,  $:\ \itrilffl-C·Jllli 2 nt:: .  � 2 iJ, 60 m J;.JJ:"&> 

0 c .:.  0 1.: t i ,  -/JdJ. lJ 1{f;ma� 1=.Yl G n .:s c � x. -c J: \ ' -/J' t �ontJ. \  , .  

iii) J;.JJ:O) J: -:i tJ. ;:. c iJ ,  G ,  �\ 'c  .: 0 -CJffjf-/J, G O)Jj(O)m[IJJiJ, "&> 6 c \ ' -:i  11zm1i, ¥f 

f�ff � �T 6  c ,�,hn 6 .  

iv) ffi#ffle*-/J'JIW!'Jc·"&> 6 ;:.  c iJ,ffiJ,.Y> G nt:: -/J', �fth0)1MyBO)t�·&O) I --=> c 2 n:fl-3 

c � x. G n, ;( :JJ ==- � 1,. 1:.--=> \ , -c 4f&t�fl L t:: \  , . 

3. 13. f(:;ejf(: Ltdlffi:<7)�� 

:EJl¥Miii c1: lJ �m1:.M1'¥-t .:s11::��ffi1:. --=>\ , -c t i, -t-c· 1:. 1 4C 1t 1:. c1: .:s 1f.�tR:5EiJ,ff tj: nn 

-C \ ' 0 . � O)*a*lir� c � /j: 6 ,� -/J,'&) lJ ,  �1f�O)� L\ ' t O)c·&> -:, t:: . .:. O)t:: .Y>, 2 G t:. 

.:. n � ff-/J,.Y) 6&,�-/J'°&> lJ , 1*��' f*�:rth,� t:.--=>\ \-C�!Jt L -C, f!fU\ \ < --=> iJ,0)-if / 7° 1v 

� 1*� L t:: .  tJ, n, 4 ][0)7](fftJ:�O)�i5t � �JJtt:.;\n .:s c ,  -t-c· 1:.1t G nt::1f.�1:. --=>\ ,-c 

O)M:fXO)�Jf:Ui, �:Jr�iJ,n 6 PJt�·&iJ, "&> 6 .  

3. 14. OnyxJ I I  t<7){fil<7):f:t!!,ri��t,, €> 0)7.k-fj- � 7° JL, <7)�� 

Wright Valley / :. I i, Onyx J I [ , Don Juan yfu, Canopus 1Mt.i c � < O)m[7](�1M7](-/J, 

"&> 6 iJ,, ;:. n G t i § �W:ll c ��-/J,� < ,  i t:: Vanda 1MO)JJx:jzg 1:. --::>\ \-C-:f-#r lJ � ljj.;z. -3 t 

0)-C'"&> 6 c � x. G n 6 O)c·, \ '  < --=>  iJ,0)7J<_O) -l}- / 7
° 
iv � 1*� L t:: .  c < 1:., Onyx J l l  I i� < 

O)N;tltm!Jo/JJ!t � Vanda ™t:.�*ft-t 6 t 0) c L. -cm�-c-&:> 6 .  

3. 15. ;NJ�i1Ui4�<7)�� 

McMurdo �fful:.7J;ili l -C &:> -:, t:: /PJJl.tt�t-*i!E-Ht:. J: -:> l, 1-*ifE � �h.t::iJ, ,  1(;i>J!(O)jg; 

J!fO)t::.Y>,  1*�-/J,mire-c· &:> ? t:: . �:Jr1** L1'ft:: t O) t :.--=> \  , -c, f.fllt, P3mlt, ®.t!Jo/JtJIJJx:� 
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3. 16. 7JdaJ;1j(C7)ti. 

Vanda ii'vH.::ilUJoj( � �� l, --C\ ' 0 1J<.1"iiJ0 V- c "'J Meserve 1J(1"ii];Rtt#tt\ 1J<-1"iiJ1.K � 1*� l 

t::. . JJ(Jf � Onyx J i 1 011it7l< c l:1::$xi"" 6 r5E--e&") o .  

3. 17. ;!}JC7)Jlj� 

7l<¥ffii, m�1i:2f[t0jff5i:1.::� L --c, ��1* 2 ihjllj5E 2  n o . ttt*0itlU5E c 1#--t±---c, iJ, tJ:.  IJ 

0fflt--c't,!jlj�:lt!tf� � �o 6 2::. c iJ,--c, � 6 J: -) t.::t� IJ ,  JJ(.trz;[, �.trz;[r�im0twsJ31.::�-t 6 2::. c 

iJ{"1:' ! J: -) . � 9 1.:: 2::. 0M* � � lJ::. . 

•64.6 ( 1970 -7/) 

i6'; (196S/1 and l96S'}2) 

!&I 9 1J!ll�,� B J:  U���fg] ( !Oman 
Fig. 9. Bathymetric chart and measured depth (]Om contour). 

3. 18. ��-J� 

Vanda �±tB0±:�i.UmJJl § U: , ��i.Ulff--C'&")  lJ ,  J1'm"0±tBJ:��UitlU0 11 iJ, ,  tt±tB�JI 

0�¥ffii, J.\fqJJ.13si0�Uil 7" P 7 7 1 Jv , ±tB¥ffii0�Uil 7" P 7 7 1 Jv , fi:!}t, iffUJ.\�3*1.:: J: .:S J:  

Ji 0 J.\ tJ:. c ,  iHI t� UitlU � i-r tJ:. -:> --c \ , 6 . �±tB 1 .::  n t t 6 t 00 I i  iJ,, t,!jlj 1J<. J:, Bull Pass, 

Dais, Asgard lli.ID'it, U *:§-0:§-IF� c :gr <  0]!jmt.::sJ1€ffi � ��tt --C, �¥ffii, t.lm.It�0 § le 

tc� � i-rtJ:. -:> --c\ ' 0 .  t:t -:> --c � t1J) 0�*'1- � f1Jffl -tn1i CIJHE, �� IJ ':/ J  'Y 7":r - :1 1.::"'J 

\ ,--c�I! � :fftJ:.\  \ �1��·11: c � 0��0�lt � �tt l --:)--:) &") 6 ) , B *�n,5JU l.::��UiflU 

� 1-rt� -:J &,�t i&,f L t  t� \ 'iJ', § �3;\ft�0:Emtw, ��:l].�0U�t 5lc11*0:Ji� c 3<t��� 

*0�1*0:Emtw0t::. Y)  t.::, :f- -r /' 7
°
:tth � r:f:1,c., t.::jliJj"� t���UlU � �!il!f L t::. .  *a*0�:g� � � 

101.::� l --C &") o .  �11iil.�1t0,ffl]jlJH!i:t� c iJ,iJEh c n 0 iJ\ '.n'¥f li1VI�c0 J: -)  1.:: Vanda �±tB 

0ji*'1- � t1t-ti-, i t::. ;t 7·-!f - r, - c l --C McMurdo �:lfut.::triftE 2 nt::. J I I  r:::I ��E:1.:: hffi\ ' 

l --C1ft.: o :;qHJ r:p,t,051(�� �$�/.:: l --Cfit� ") r5E"1:'&") 6 .  
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� 1 0 7,1( {ft 0) J:jt / = J: ? --C � l'.J.: � 0) )*] iHJ 0) lffl 7.K ffi 
Fig. JO. Shore lead of Lake Vanda formed by the rise of water level and ice mel ting. 

� 3. 19 . itf!���w.J� 

mJB J: rJ .:Z- O)}WJilll:. --:J\ ' -ZH• 2:' {f tj: \ \  i t-:.�EE!%'Jltttl:. J: 6 lU.m. 2:' �:fii!f l, South 

Fork -c· l i  Don Juan tt!! i -c·, North Fork -C' / i  Wright Upper )J<}iiJ*t4m i -c·, Jlfjf I i  

Bull Pass T i -C'O)-t:i-0)*1/EWfmH�h-1, G nt-:. .  )J<i!lr±!h%, -:r: v- /', JWJ:1J(iiiJ:EJHJztj: c 2:' U� 

l t-=-. 7)', ;:_ n G l i�9=1'.?¥�fU!:1U: ffr-ti--Z±th%$�1:.  i c 67'> G n 6 r'.AE-C'&°) 6 .  ;::. 0) / i  ;')'§lj�t, 

l t-=-.!i�r*� 2:' I i  t 67'.) ,  ��' :tMn:Itffi� t� c 0)�*0)1*� 2:' 1Tt� ? f-:. 0) -C', ;::. n G O))t;fjf 

t�&'> -z±m%$��• 2:'�&'> 6 r'.AE�t:> 6 . 
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Fig. 11. Graph showing climaJologi&al dat8 obtained at or near th8 camp. 
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