
sediments differ little from one another and represent
no significant alteration of the colluvial sediments
from which they are formed.

Moment statistics of grain-size distribution for the
present south-shore beaches and the 224-rn bench are
presented in the table. In general, the abandoned
beaches are similar in all respects to the present shore-
line. The only well-sorted sample (sample 19) is from
a shallow wash channel entering the lake below Cano-
pus Pond; sorting has apparently been accomplished
by stream action.

The results of this preliminary study suggest that
the formation of the higher beaches has taken place
under conditions similar to those occurring during the
summer at the present time. If open expanses of water
had been greater when the lake level was higher, sort-
ing of high-level beach sediments would be signifi-
cantly better than the sorting of the colluvial mantle
and of the present lake-level sediments.

Robert E. Behling of the Institute of Polar Studies
provided valuable assistance during the mechanical
analyses. Financial assistance through National
Science Foundation grants GA-14427 and GA-14573
is gratefully acknowledged.

References

Nichols, R. 1962. Geology of Lake Vanda, Wright Val-
ley, south Victoria Land, Antarctica. American Geophys-
ical Union. Geophysical Monograph, 7: 47-37.

TRITIUM (TU)
0	I	2	3	4

(I,

w
a,
E

I-
0
LU
0

10	 tOO	 1000

Carbon-14 age and tritium content of
Lake Vanda, Wright Valley

Lois M. JONES
Department of Geology
University of Georgia

and
H. GöTE OSTLUND

Rosenstiel School of Marine and
Atmospheric Sciences
University of Miami

Lake Vanda occupies a closed, U-shaped bedrock
basin in the western portion of Wright Valley, about
47 km from the coast. It is 8.5 km long, 2.4 km wide,
and attains a maximum depth of about 67 m. The
lake is perennially ice-covered, with an average ice
thickness of 4 m. During summer, air and ground
temperatures rise sufficiently so that a meltwater moat
forms at the edges of the lake.

The Onyx River is the major source of water to
Lakç Vanda. It flows intermittently and only during
the warmest part of the summer. It consists mainly of
meltwater from Wright Lower Glacier and alpine gla-
ciers that are present along the valley walls.

POTASSIUM, ppm.

Vertical distribution of tritium and potassium in Lake
Vanda. The solid line represents the potassium concentra-

tion. Points are TU values with ± o'.

The water in Lake Vanda is strongly stratified in
density and composition, the chemocline pattern coin-
ciding with the density profile. The concentration pro-
file of potassium is shown in the fig. as an example. On
the basis of such profiles, the water under the ice
cover has been divided into four main layers (Jones,
1969) as indicated in the diagram. Layer 1 represents
water presently being added to the lake by the Onyx
River; the underlying layers are characterized by in-
creasing density. The layer boundaries, which appear
to be diffusion boundaries, have been utilized to estab-
lish a tentative history of Lake Vanda, each represent-
ing an event, possibly climatically derived (Jones,
1969). This model assumes that the salinity of the
lake increases by sublimation and evaporation. When
conditions change so that the proportion of inflow of
water increases over the amount lost, then a layer of
less dense water accumulates over the more saline
layer. This interpretation implies that increasingly
older water is encountered in going from the top to
the bottom of the lake.
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The age of Lake Vanda is controversial, with esti-
ates ranging from a few hundred years to many

thousand years. During the 1969-1970 austral sum-
mer, samples of water from the lake were collected for

14 analyses; the results are given in table 1. At least
wo levels of water in Lake Vanda are abnormally high
n C14 content. The only potentially reliable val-
es are the dates for water at 25 in 60 m. Because
ome abnormal C 14 may also be present here, perhaps
hese dates should be considered as upper limits. Dis-
olution of fossil carbonate by the source water will in-
rease the apparent C 14 age. However, what carbon-

ate there is in the bedrock of Wright Valley is of neg-
ligible quantity and is located at the eastern end of
the valley.

Changes in the dimensions of Lake Bonney in Tay-
I Dr Valley within historic time suggest there has been

climatic change in the region, reflected by in-
reased inflow over loss of water, that occurred at
bout the turn of the century (Jones, 1969). If the

age of the water at 25 in Lake Vanda is reliable,
then this represents a satisfactory correlation, and the

ater above the bottom layer is relatively recent.
From diffusion studies, Wilson (1964) has esti-

mated the age of the boundary at 49 to 50 in to
be 1,200 years old, at which time he claims there was
a change in climate of the ice-free valleys. The water
in the densest layer would then be isolated by the
overlying fresher water. In addition, C 14 dates of
algal remains on raised strand lines of the lake suggest
changes in climatic conditions 2,000 to 6,000 years ago
(Nichols, 1965). Thus, the C14 age of 2,130 years be-
fore the present for the water at 60 in appears
to substantiate these earlier estimates for a time of
climatic change in Wright Valley.

Tritium analyses (reported as tritium units (TU),
1018 X molar fraction T/H) are given for Lake
Vanda in the figure. At present the results for the
deepest layer are uncertain, and they are not reported
here. The slope of the TU versus depth curve is an in-
dication of the downward transfer rate, suggesting
roughly 10 years' transfer time to 40 in This, in
turn, suggests that the water is relatively young.

Table 1. Carbon analyses of Lake Vanda.

Sample no.	Depth (m)	 Age (C'4 years)

ML 693	 9	 Counts, 10 times
modern

ML 692	 25	 10 ± 150
ML 695	 54	 Counts, 2.5 times

modern
ML 691	 60	 2,130 ± 80

Table 2. Tritium content of atmospheric vapor and Onyx
River, Wright Valley.

Sample	 Tritium(TU)

Onyx River, below Meserve Glacier	13.1 ± 0.6
Vapor #1, East Wind'	 109 ± 5
Vapor #2, West Wind'	 98 ± 4
Vapor # 3 , West Wind'	 125 ± 5
Vapor #4, East Wind'	 137 ± 6

'Water vapor samples were collected on molecular sieves
positioned on the peninsula of Lake Vanda.

Other tritium analyses of interest are given in table
2. The Onyx River indicates a mixture of old glacier
water and recently melted, young snow, which was ex-
pected. At the vapor collecting site, the polar plateau
lies approximately 50 km to the west; McMurdo
Sound lies about 50 km to the east.

Special thanks are due to Miss Terry Tickhill, Mrs.
Kay Lindsay, and Mrs. Eileen McSaveney for their
invaluable assistance in the field during the sample
collecting. Financial assistance through National
Science Foundation grants GA-14427 and GA-14573
is gratefully acknowledged. This is Contribution 1373
from the Rosenstjel School of Marine and Atmos-
pheric Sciences, University of Miami.
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Diurnal geochemistry of Canopus Pond,
Wright Valley, 1969-1970
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Canopus Pond,' which sustains a large algal popu-
lation, is a small (60 by 70 m), undrained pond lo-
cated on the bench between Lake Vanda and the val-
ley wall. It is approximately 0.4 km south of Lake
Vanda and 65 m above the present level of Lake

'Age is probably 20 to 70 years.	 'Unofficial name.
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