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Lake Vanda occupies a closed, U-shaped bedrock
basin in the western portion of Wright Valley. The
lake is perennially ice-covered; the ice thickness aver-
ages 4 m. During the summer a meltwater moat forms
at the edges. The width of the moat varies considera-
bly; the average width is 9 to 12 m except for the
pore extensive area where the Onyx River enters the
lake at the eastern end.

A series of beaches parallels the level of Lake
anda, indicating fluctuations of the lake to at least

60 m above the present level. A less well defined
bench at approximately 224 m above the lake may
represent a lake level of much greater age. The strand
Ines have been considered to be (1) beaches formed
when climatic conditions produced periods of nearly
ice-free water (Nichols, 1962), (2) beaches developed
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Figure 1. Localities of sediment samples, Lake Vanda, Wright

Valley.

Figure 2. Grain-like distribution parameters, beach sediments,
Lake Vanda, Wright Valley. All figures in q units.

by wave action in the moat, (3) ice-pushed ridges, or
(4) a combination of these processes. The first mode
of formation implies a warmer climatic history of the
lake.

Both ice-push and wave action in the moat act on
the present shoreline. Ice-pushed ridges 15 cm high
were observed during the 1969-1970 austral summer,
most notably in areas along the western edge of the
peninsula where the lake ice-cover is driven onshore
by wind. Strong west winds induced conspicuous
waves in the moat, travelling parallel to the shore.

A series of samples was collected on the north side of
the lake (fig. 1) where the beaches are best defined
and on a uniform slope. A traverse was made from the
lake moat to the colluvium-mantled slopes above the
60-m beach level. Other samples were collected at the
224-m bench and at selected points at the present lake
level along the south shore (fig. 1).

Results of analysis of the grain-size distribution of
sediment from the beaches and colluvial mantle of the
north shore are summarized in fig. 2. All samples are
"poorly sorted" to "very poorly sorted" (standard de-
viation of 1 to 2 4 and > 2 4, respectively), ranging
in size from greater than 4 mm to clay. The beach
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Description of beach samples, Lake Vanda. All values in 95 units.

Standard
	Sample	No.	 Location	 Mean	deviation	Skewness

	

1-15	Beach traverse, north shore	 (see fig. 1)

	

16	Peninsula, lake level	 0.16	 2.35	 0.19

	

17	 do	 0.45	 2.16	—0.04

	

18	 do	 0.13	 2.03	 0.09

	

19	Wash channel, lake level south shore	 1.33	 0.97	—0.55

	

20	Lake level, south shore	 —0.04	 2.15	 0.21

	

21	Possible beach, 224 m	 1.78	 2.23.	—0.51

September—October 1971

Kurtosis

1.60
1.75
1.85
5.04
1.77
2.11
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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.
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Carbon-14 age and tritium content of
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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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