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Activities of Japanese Geochemistry Party in the Dry Valleys Region
during the 1984-1985 Field Season
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and Tetsuya TORIT****

Abstract: In the 1984-1985 summer season, science activities of Japanese
geochemistry party are divided into two categories. The first one is the participa-
tion in the Cenozoic Investigations of the Western Ross Sea (CIROS) Project and
the second one is the geochemical and environmental studies of the Dry Valleys
region including the area near Scott Base in Ross Island. Water samples, ground
surface detritus and algae were collected in this region from a limnological and
environmental point of view. The sampling was made mostly in the North Fork
and South Fork and the Labyrinth area in the Wright Valley. A Nal(Tl) scintil-
lation survey meter was used to measure the environmental radiation level and a
preliminary use of TLD (thermoluminescence dosimeter) was also made for mon-
itoring the integral radiation dose. Concentrations of cosmic-ray induced ®Be
and natural 2'°Pb in surface air were measured for air dust samples collected at
Scott Base and CIROS-2 drill site.
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Fig. 1. Drill site of CIROS Project.
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Table 1. Gas composition measured by gaschromatograph.

Molecular Shieve SA Porpac N
No. Gas sample 0, N, CH, 0,+N, CH, Co,
(%) (%) (%) (%) (%) (%)
1 Out door air 21.7 78.3 n.d. not measured
2 do 21.0 79.0 n.d. not measured
3 do 21.5 78.5 n.d. not measured
4 do 21.5 78.5 n.d. 99.97 n.d. 0.03
5 7 Nov. 1984
02:00 gas 17.5 82.5 n.d. 99.96 n.d. 0.04
6 7 Nov. 1984
02:30 gas 2.3 97.7 n.d. 99.67 n.d. 0.33
7 8 Nov. 1984
03:45 gas 20.0 80.0 n.d. not measured
8 8 Nov. 1984
16:40 gas 19.7 80.3 n.d. 99.82 n.d. 0.18

n.d.: not detected.
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Fig. 2. Fresh and saline ponds in the Labyrinth area.
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Table 2. Temperature, conductivity, pH value and size of ponds in the Dry Valleys region.

Temperature (°C) Conduc- pH Size

Name of pond Date e S zglstilcm) Value**  (m) Rc?marks
[South fork]
Don Juan P. 7 Dec. 1984 2.6 10.4 >1 2.43(1) 111 x54 Wet area

5.6(P) Dried
SF-2 8 0.2 0.2 0.257 9.65(1) — Frozen

7.5 (P)
Canopus 26 5.3 1.2 0.50 9.42(1) —_
[North fork]
Don Quixote 20 Dec. 1984 —0.4 95x66 Dried
NF-142 17 — — — — 109 x24  Dried
NF-3 17 — — — — 12x12 Dried
NF-3X 17 — — — — 15x14 Dried
NF-4 17 — — — — 61 x28 Dried
[Labyrinth]
E-1 13 Dec. 1984 —3.2 —0.1 17.35 8.13(D 37x17 —42m*?
E-2 13 —_ — — — — Frozen
E-3 13 —3.4 0.0 0.17 9.9(P) 407x55 —32m
E-4 13 — — — — 365x57 —40m
E-4b 13 —_ — — — — Dried
E-5 14 — — — — — —103 m
E-6 14 —1.0 0.2 0.16 8.20(D 40x38 —80m
E-7 16 — — — — —_
L-0 12 —4.2 —3.1%3 >1 7-8(P) 31x18 —20m

—3.7% >1
13 —_ —2.7% — —
L-3 13 —3.7 —0.1 0.035 9.88(1) —_
L-4 14 —1.3 0.3 >1 8.11(D —_ —109 m
L-7 16 — 3.0% — — 31x20
10.9%¢

L-17 16 —0.1 —1.0 10.33 8.34(D) 34x29 —88m
L-19 14 — —2.8 >1 8.63(1) — —107 m

*1 T: pH meter, P: test paper. *2 Height relative to camp site. *3 Hole 1. ** Hole 2. *5 Surface
p
water. *® 30 cm depth.
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Table 3. Concentrations of chlorine and nitrogen compounds of fresh and saline
ponds in the Labyrinth area.

. cl NO,-N NO,-N
Pond Sampling date @/ (ug at NJI) (ug at NjI)
L-0 15 Dec. 1984 21.59 15.1 177
L-3 12 15.5¥ 6.16 168
L-4 14 37.2 59.3 74.7
L-7 16 38.1 19.0 86.0
L-13 16 26.7* 15.7 99.3
L-16 14 19.12 29.3 12.7
L-17 16 3.84 26.4 194
L-19 14 24.28 13.6 77.9
E-1 13 5.95 1.70 115
E-3 13 18.3* 10.5 120

*: mg/l.
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Table 4. Depth profile of water temperature of Lake Vanda at J-point.

Depth Temperature Depth Temperature Depth Temperature
(m) O (m) 0 (m) Q)
2.5 0.3 23.0 7.6 50.0 11.2
5.0 5.0 24.0 7.6 51.0 12.2
6.0 5.1 26.0 7.6 52.0 13.4
7.0 5.1 28.0 7.6 53.0 14.6
8.0 5.1 30.0 7.6 54.0 15.9
9.0 5.1 32.0 7.6 55.0 17.1
10.0 5.1 34.0 7.6 56.0 18.2
11.0 5.1 36.0 7.6 57.0 19.1
12.0 5.1 38.0 7.6 58.0 20.0
13.0 5.2 40.0 7.6 59.0 20.8
14.0 5.2 41.0 7.6 60.0 21.8
15.0 5.5 42.0 7.7 61.0 22.2
16.0 5.8 43.0 7.9 62.0 23.0
17.0 6.3 44.0 8.1 63.0 23.3
18.0 6.7 45.0 8.5 64.0 23.8
19.0 6.8 46.0 9.2 65.0 23.9
20.0 7.3 47.0 9.5 66.0 23.9
21.0 7.5 48.0 10.1 67.0 23.9
22.0 7.6 49.0 10.4 68.0 23.8

Ice thickness: 2.87 m. 16 December, 1984.
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Table 5. Variation of maximum temperature in the bottom water of Lake Vanda.

Bottom Bottom

Year temperature Year temperature

O 49
1961-Dec. 25.7 1976-Dec. 23.8
1962-Dec. 25.5 1977-Jan. 24.1
1965-Jan. 25.1 1979-Nov. 23.8
1965-Dec. 24.9 1980-Dec. 23.9
1971-Jan. 25.0 1982-Dec. 23.8
1972-Jan. 24.8 1983-Dec. 23.8
1972-Dec. 24.5 1984-Jan. 23.8
1973-Jan. 24.5 1984-Dec. 23.8
1974-Dec. 24.2

Lizoiz7 e 280 Nal(Tl) v v v—va vH—~— 2 — % (TCS-121 #) < 0-0.025,
0.05,0.25,0.5,2.5mR/h D SEHED 7L Ay —Ad B v, B/NBBRIE 0.5uR/h &t o T
5. A 10 BREMNETIE 0.1 uR/h 2 CRENTHEEEZ bR B.

BIAPCZhE2 BT L, RHBLEOME (] 80 cm) kff - TH 10 R T 5-10 [EEE
MEAFAAR > T OPHEXZRDHHEXHEALL. MBI AGADA 2y ML <
72— VEBOBABIVTA VEOAVEERAL, V7 rvillh, Vvdh—Tiakdh
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Table 6. Radiation level measured by Nal(T!) scintillation survey meter.

Measured point Date of survey Exposure rate* Remarks
(4R/h)
[Ross Island]
Scott Base indoor 17 Oct. 1984 1.1- 4.0 new science lab. is high
(19 points) average: 2.2 #R/h
Scott Base outside 4 Nov. 1984 4.1- 5.3 snow is remaining
(5 points) 30 Dec. 1984 4.4- 6.6 no snow
Scott-McMurdo road 4 Nov. 1984 5.0- 5.3 snow is remaining
30 Dec. 1984 6.3- 6.7
Crater Hill 30 Dec. 1934 4.0- 5.7 rim of crater
5.4- 6.8 hillside
Arrival heights 31 Dec. 1984 5.4- 1.0
Hut point 4 Nov. 1984 5.0 snow is remaining
2 Dec. 1984 5.7
Observation Hill 31 Dec. 1984 13.7-21.5 grey rock area
6.0 brown rock area
Helipad 31 Dec. 1984 7.2
McMurdo Station 31 Dec. 1984 6.4-15.9 side of TESL is high
[Taylor Valley, Lake Fryxell]
around refuge hut 26 Nov. 1984 6.2—- 6.3
[Wright Valley]
around Vanda Station 29 Nov. 1984 9.0- 12.0 granitic area
6.0- 7.0 black rock area
Lake Vanda on ice 29 Nov. 1984 0.8
Vanda— Scott Base 1 Dec. 1984 0.7- 1.0 above glacier and sea cie
(during helo flight)
South fork
Don Juan Pond 10 Dec. 1984 3.6- 6.0 on the dried basin
D.J.P.—>West 8 Dec. 1984 4.0- 8.7 west side from D.J.P.
D.J.P.—Dais 9 Dec. 1984 5.4- 1717 east side from D.J.P.
North fork
Don Quixote Pond 19 Dec. 1984 3.6- 6.0 on the dried basin
D.Q.P.—East 18 Dec. 1984 4.9~ 7.0 east side from D.Q.P.
D.Q.P.—West 19 Dec. 1984 5.4~ 7.7 west side from D.Q.P.
Labyrinth 13—17 Dec. 1984 2.4- 5.1 beacon sand stone is low

*: including cosmic-ray and self dose (¢c.a. 0.5-0.8 uR/h).

ATOWBR, ThbiZK#s OB OFF DL\ v X BOWK BT b Bihi
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LT 0.5-0.8 uR/h BERBINIE IV Z Edvbhofe. HIEHANE WD TH— =D
ERALHEOHHEO R L.

Aay PEMOBEBATHELIAMEIZFE 22R/h LEW. ZAIESRIUEBHI
LBBEANCERBIKRE D EEL DD KEHOMAIT 4-7 uR/h OFHERA - T35
2, TERmAEPL WK ZE - e T 10 uR/h B Tw5. BEWHAIL R
ABDA THFN— v a VELDREEBT 20 uR/h P ECET B8 B b ESTIC X
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BERHROBBEREOWECEERL FHAI NS X 51/ » = TLD(Thermolumines-
cence dosimeter) % Lo BAE Y RLalc. FHLEHETIX CaSO(Tm) B, 0T, &
BHEROE 1 m offf 3 » AREREBHBIRTZOMOBERELYRDD DA
wWhhTw5. SEOMEXFHBARLOT, A2y FEMOEEHR, &+ 7¥—vave
Wy, RV FERBIOAVAHEROKRBAWUROBERAACEL I £y P TORELL. £
D5H 2y X4l 6 BEOEIHEOFBREOIUL LT Z R OB E D M2 R
Zic. oD 1ley MVIROY—- X VRER LY 1 FRIOBERELXRDDITFETHS. &
T CREBEETRT. Chrbdonnd X 5B OBBR TS - fhi -~ v F HEES LR
T A, BAEZEO—HKIIBEHREOWL DO THD Nal(Th v—_—x—-xDR (F6) &
LFE L.

% 7 TLD kX 3 BENE
Table 7. Exposure rate measured by TLD.

Exposure rate («R/h)

Measured point

A B
Scott Base screen 7.6 6.9
Observation Hill 13.5 12.8
Vanda Station screen 12.1 13.1
Lake Vanda west screen 17.0 8.9

A exposure interval 6 Nov. 1984—7 Jan. 1985
B: exposure interval 24 Nov. 1984—7 Jan. 1985.
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