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Report of the Japanese Summer Parties in Dry Valleys,
Victoria Land
X. A Preliminary Report of the Geophysical and Geochemical Studies
at Lake Vanda and in the Adjzcent Dry Valleys in 1971-1972

Tetsuya Torir*, Yuki Yusa**, Kinshiro Nakao*** and Takeo HasHimoTO*

Abstract: Geophysical and geochemical studies in the Lake Vanda arca 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 SiO,-Si, PO,-P, NH,-N, NO;-
N, NO;-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. 1. Daily mean air temperatures at Lake Vanda.
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Fig. 2. Location of observation stations. Numerals in parentheses indicate depth in metres.
(24 January 1972)
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Table 1. Water temperature and electrical conductivity at Station E.

Depth ‘ Temp. Cond. | Temp. | Temp. Depth | Temp. Cond. | Temp. | Temp.
(m) 1 cc) (pg/ecm) | (°C) | (°C) (m) (cC)  (pg/em) | CCC) | CC)
3.0 | 0.0 449 0.0 | 0.1 11.0 6.0 538 5.9 5.9
3.5 0.2 443 ” 3.4 11.5 ” 577 6.1 ”
4.0 1.6 438 4.0 4.8 12.0 6.1 619 p 6.0
4.5 2.4 461 p ” 12.5 p 638 6.4 6.1
5.0 2.6 471 p 4.7 13,0 6.3 666 p 6.4
5.5 3.0 482 4.1 ” 13.5 6.4 739 ” p
6.0 ” 489 ” ” 14.0 ” 788 6.8 6.5
6.5 3.1 488 ” p 14.5 6.6 872 p 6.7
7.0 | 3.4 491 | 4.2 | 4.8 150 | 6.8 980 ” ”
7.5 3.7 477 p ” 15.5 7.5 1230 7.5 7.6
8.0 3.9 491 4.6 | 5.1 16.0 p 1260 7.6 p
8.5 4.0 486 4.8 | » ©18.0 ” 1330 ” ”
9.0 4.3 490 5.1 o 20.0 ” 1340 7 ”
9.5 4.9 492 5.3 p 22.0 ” ” v |
10.0 " 5.4 - 505 - 5.6 - 5.2 24.0 ” . ” ” ”
10.5 | * 5.9 522 5.8 5.4 1 26.0 ” 1330 7.5 ”
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Depth | Temp. Cond. | Temp. | Temp. Depth | Temp. Cond. | Temp. | Temp.
(m) cC)  (pg/em) | CC) | (°C) (m) G  (pg/cm) | (°C) | (°C)
28.0 7.5 1330 7.5 7.6 52.0 15.1 23000 15.1 14.7
30.0 ” 1340 ” ” 53.0 16. 4 31900 16. 4 16. 1
32.0 ” 1330 ” ” 54.0 17.7 40500 17.6 17.2
34.0 ” ” ” ” 55.0 18.7 49400 18.7 18.4
36.0 ” ” ” 7.5 56.0 19.9 57700 19.9 19.5
37.0 ” ” ” ” 57.0 21.0 66700 20.9 20.7
38.0 ” ” ” ” 58.0 22.0 75200 21.9 21.6
39.0 ” 1340 ” ” 59.0 22.7 81500 22.6 22.3
40.0 7.6 1370 7.6 7.7 60.0 23.4 88200 23.3 23.1
41.0 7.8 1430 7.7 7.8 61.0 23.9 96000 23.9 23.7
42.0 8.3 1660 8.3 8.3 62.0 24.3 104000 24,2 24.1
43.0 8.7 2030 8.7 8.8 63.0 24.6 111000 24.4 24.4
44,0 8.8 ” 8.8 ” 63.9 24.8 99200
45.0 9.4 2290 9.2 9.0 64.0 24.7 24.6
46.0 9.8 2660 9.7 9.2 64.3 ” ”
47.0 9.9 2950 9.9 9.9 Values of conductivity are corrected at 18°C
48.0 ) 10.4 3500 | 10.3 | 10.2 Left colummnessrsseeees 11 November, 1971
49.0 11.3 5080 11.0 10.9 Middle colupnee -see- 3 December, 1971
50.0 12.5 9980 12.4 12. 1 Right colummnse-sssee- 3 January, 1972
51.0 13.8 15400 13.7 13.5

CNBKRT — 2R T AT H - T, BIKAOESE BEEED) AV CllERE
DHEXTHILEND .

KBHOKBRIIFERVAELIT O TER Licad, 502 — FA X DIEGETTIE, O MR
BB UL bhish - e, ERTMBOWEIXIIARDIZ 7.5°C TH - 72b D3,
12A%)DITULZDBHD EIRT 7.6~7.7°C &b, 1| By, -0 7.6~7.7°C o
DNE D THETENTCL .

BIENT S DR324 7~24.8°C TH o . ZOBEIIEREOHER (25.0°C) X b #
FELV. 21X, BECHUEI RS KEY £ LD TEL LA, FECET LTV L
[2EED LR, ZOBFHEIUISRELFISHCTHEN 2 LE2» H 5 GEEfE, 19713
WiLsoN et al., 1962; RAGOTzKIE et al., 1964; Tori1 et al., 1967).
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Table 2. Change of maximum water temperature in Lake Vanda.

‘ Dec/1961 I Dec/1962 Jan/1965 f Dec/1965 f Jan/1971 ( Jan/1972

Temp. (°C) | 2.7 |  25.52 1 | 249 | 20 | 248
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Fig. 3. Vertical (profile of water) temperature distribution in tfze
upper layer of Lake Vanda. :
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Table 3. Thickness of lake ice. - November, 1971-january, 1972. C )-+<Date
Station November December January
A 364 cm D) 362 cm (2) 344 cm €))
B 375 (10) 365 2 348 3
C 365 (10) 380 3) 360 (3)
D 371 (1D 368 “ 352 3
E 367 @8)) 365 3 348 3
F 357 (13) 356 3 339 (3)
H 359 4) 345 (2
] 364 (15) 356 5) 341 (2
K 365 (15) 357 €)) 344 (2)
P 349 (16) 333 @) 320 4)
Q 354 (16) 343 H 332 4)
S 354 (5) 339 2)
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Table 4. Distance between the water surface and the top of the ice sheet,
and the bulk density of ice (g/cm®).

Station November December [ ' January
T A 31.0cm  0.915 37cm . 0,898 | 40cm  0.884
B 22.5 0. 940 35 0.904 31 . 0.911
C 24 0.934 48 0.874 50 0.861
D 28 0.925 35.5 0. 904 32 0.909
E 21 0.943 32 0.912 - 30.5 0.912
F 24.5 0.931 30.5  0.914 - 33 +..0.903
H : 30 0.916 L33 0. 904
] 32 0.912 34 0.904 .33 .-0.903
K 32.5 0.911 35 0.902 33 . 0. 904
P — — - 30 0.910 L 31 . 0.903
Q 19 0.946 128 0.918 .38 - 0.886
S 36 0.898 35 . 0.897

3.5. 3@ Ablation D RlE

4780 Vanda BIOBIKMEEANE 0 > 72 D T, Bl HOHERBEKE TORETRD 5
W rEL DG, S ORERIL, KO ablation DR EES LI EFLT, B OR
MWD 5 B 10 HCHWE Lic. WELE, X 30~50cm @dﬂf?ébz"wmi? S
Wao e ®ES L, ShxBToXED ORCER S, AT Mg LT lsht Kk
ttdh&f%%,ﬁ%&%mg%mfxmﬁmﬁbhfvé%@ﬁé%Mi?ét,%®
M%Wm%@éﬁé@@mﬁﬁaman&u5:¢mm%.MEﬁﬁm%5naLt.

£5 #Iko ablation (KIEE) & (1971~7242)
Tabel 5. Ice ablation 1971-1972.

Station A Station B 5 Station C . Station D
Date Date ' Date Date

16/11/71 10/11/71 8/11/71 11/11/71

0.7cm 1.6 cm 2.3cm - 0.6cm
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 S 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 ]
Date Date Date Date
12/11/71 18/11/71 15/11/71 23/11/71
0.7 cm 1.5cm I[.5cm 3.5cm
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 4.1 6.3
3/12/71 17/12/71 16/12/17 2/ 1/72
1.1 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 VRGN Station A
Date
16/11/71 23/11/71 14/12/71
I.1cm 0.5cm 0. 56g /cm?
23/11/71 1/12/71 19/12/71
4.3 2.2 0.96
1/12/71 13/12/71 25/12/71
1.2 7.3 1.05
13/12/72 27/12/71 4/ 1/72
8.6 2.8 0. 56
27/12/71 4/ 1/72 13/ 1/72
3.9
4/ 1/72

Thboi#ERYE LD L, MEEOFEHE LT,

11 A4Eizix 0.1~0.2cm/day, T

A121 0.3~0.4 cm/day, 128%)Diit§ 0.2cm/day TH 7D, 12ATE»H1 A
#HITiE 0.6~0.7cm/day EIEFIZRE L Ieste. ZOREOHIMCIE, KmAisle b

Ll toDT, TOZNTOEELNEWEEZDBRD. LIt T,

XL HEWLST, BREED FLARI LIV 2 70U,
ZOMEHEL, KEOHE EBAGHET, KTHTOKOMBEECHERLY RIEL 50D
XN HETH B8, BUERL K DEFE L TOERFBEY BEL 21213, & 52K

ablation DE»IK
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3.6, MKTETORES

KT ETO/MFE (hn) (LKIFORAY (4H) &, FIHRICEN7: ablation & (k) 75,

hm=dH—h, L3> 5 5. Vanda, West lobe To#E R 6 124815 .

w6 MKTHTOMME
Table 6. Ice melt at the lower surface of the lake ice.

Period 16 November, ‘71-3 December, ‘71 3 December, ‘71-3 January, ‘72

4H 5.9cm * 15.6 cm
he 5.4 13.5
hm 0.5 2.1

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

3.7 BftEL, CAICHTIEERDRE

ARBEI A7 vAF-HoOBAHHCIDWE L. 4% 12 AD#EIL 15,096 cal/cm? T
G&F RSB 5 70> Vanda FHbCcoOPWELX SR L), REEIZADE (19,697 cal/cm?)
L h/phE.

Bk s@a+ 2 &L, 12A2882631HOMIZ B AT, KEMO AT X b EIE
Lz, fEREERT BT . oM, bhbhuilARHERXWE L TRV DT, Vanda 3
HTELRILD LT D L, 5~T B EKEBABLTNDZ &1zl b,

T AR FIZ 20T, Vanda #tiofisaaEA L TI12A 3 FIcflE Lic. HlohRAT
53% &\ 5 fERE bh, HEFORKMOFHE (48%) L hETFRE L. Zhix, WEH
NRGEREDEWFRFTH -7 &, ZOEHILE ITKOERIMMAH ~FL oo TicZ &
i Dted EBbh. oK, SUROE T VORERmOREITV SAZEILL, Vanda
FHTOREIZLDE, TAXRFLNEL ot X5THS.

B O WAL, EER URER AT CIE Lcs, KTHEID 42~ A TFETO
THE 3.8X 10 cm™ TH - 7o

LA IO N, BEAaGEBs L —F v 7 —2 & LT Thbhi. Zh HEBlE
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Table 7. Solar penetrating radiation through the lake ice (Unit: Langley).
tour N7 28/Dec | 29/Dec | 30/Dec | 31/Dec Hourxgn 28/Dec | 29/Dec | 30/Dec | 31/Dec
0- 1 — 0.4 — 0.5 12-13 — 2.6 1.1 2.7
1-2 — 0.2 — 0.4 13-14 — 2.6 1.8 2.8
2- 3 — 0.6 — 0.2 14-15 — 2.3 2.0 2.8
3- 4 — 1.0 — 0.3 15-16 3.6 2.2 1.5 1.6
4- 5 — 1.5 — 1.0 16-17 3.3 1.8 1.0 1.4
5- 6 — 2.3 — 1.2 17-18 3.0 2.1 0.9
6- 7 — 2.2 — 1.5 18-19 2.5 2.2 1.8
7- 8 — 2.3 — 1.9 19-20 2.4 1.4 1.3
8- 9 — 3.1 — 2.1 20-21 2.1 0.9 1.1
9-10 —_— 2.8 — 2.3 " 21-22 1.6 1.0 0.8
10-11 — I 26 | — 2.4 22-93 1.2 | 05| 0.6
11-12 — 2.6 2.0 2.6 23-24 0.4 0.2 0.5

T, 420 Vanda Wiz ki) % 8T RE O YT RAEET R TH 25, ZhIiZDOu
Tit, MEEORKRLHET, TWCHEINALTETHS.
3.8, Bonney MICHTIAE

Taylor 4@ Bonney iz T, 12ALAE 1 AEAD2EIIHID, Kif, BREE
FEDPTE, 8 LOWARDO 7Y [Eig EFBAL TS AT ehhi. K& BEEDMR
133 81Tl .

£ 8 A=—iickid B KRiE L BRIZHE
Table 8. Water temperature and electrical conductivity of Lake Bonney.
East lobe 8/Dec/71 11/ Jan/72 West lobe 9/Dec/71 11/Jan/72

Depth Temp. Cond. Temp. Temp. Cond. Temp.
(m) C (pg/cm) °C) (°C) (#g/cm) %)
2.0 — — — — — 0.0

2.5 — — — — — ”
3.0 — — —0.2 0.0 1900 1.0
3.5 0.0 — 0.1 0.7 1800 1.1
4.0 o — 0.6 1.2 1820 1.3
4.5 0.2 — 1.1 L5 1910 1.5
5.0 1.6 — 1.8 1.6 2200 1.7
5.5 2.0 106 2.2 1.7 3160 1.8

6.0 2.6 2950 2.7 ” 4080 ”

6.5 3.0 5840 3.2 ” 5140 ”

7.0 3.6 7180 3.6 L5 6870 ”

7.5 4.1 9570 4.0 1.4 9290 ”
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East lobe 8/Dec/71 11/Jan/72 | West lobe 9/Dec/71 11/Jan/72

Depth Temp. Cond. Temp. Temp. Cond. Temp.
(m) °C) (pg/cm) e Cc)- (pg/cm) c

8.0 4.4 14400 4.3 1.3 24800 1.6

8.5 4.7 14800 4.6 1.0 65100

9.0 4.9 16900 4.8 0.9 74600 1.1

9.5 5.1 18100 5.1 0.6 79000

10.0 5.3 19900 5.2 0.4 81900 0.6
10.5 5.4 . 123800 5.3

11.0 5.7 29400 5.5 0.0 86000 0.0
11.5 5.8 38700 5.6

12.0 5.9 51500 5.8 —0.6 88600 -0.5
12.5 ” 63900 5.9

13.0 ” 75400 ” —1.1 91000 —1.0
13.5 6.0 87400 ” B

14.0 ” 99800 ” -1.5 92600 * -1.3
14.5 ” 110000 Ny :

15.0 5.9 117000 ” —2.2 95000 —-1.8
15.5 ” 124000 ” : )

16.0 r 132000 ” —2.6 . 95500 -2.3
16.5 ” 136000 ” '

17.0 ” 141000 5.8 -2.9 97400 -2.5
17.5 57 145000 . '

18.0° 5.5 148000 | 5.6 -3.1 97600 -2.9
19.0 5.2 150000 5.2 -3.3 99300 —3.2
20.0 4.8 151000 4.8 —3.4 102000 —3.4
21.0 4.3 152000 4.4 -3.5 104000 -3.5
22.0 3.8 151000 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 ” —4.1

5.0 2.0 146000 2.1 ” ” ”
26.0 1.5 ” 1.5 —4.2 ” —4.2
27.0 0.9 143000 1.0 —4.3 110000 —4.3
28.0 0.2 142000 0.4 —4.5 ” —4.5
29.0 —0.4 139000 —0.5 —4.5 ” —4.6
30.0 —1.1 138000 -1.0 —4.7 103000 —4.7
30.3 (bottom) ”
31.0 —1.8 138000 —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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