
A thick deposit of halite was found to underlie the
east lobe of Lake Bonney. This deposit is at least 0.3
meter thick and occupies an area af 1.1 square kilo-
meters. Salt content of soils around lakes Bonney and
Vanda also were studied. This work shows that the
high level, about 210 meters above Lake Bonney, is
indeed a lake and not a sea level, that it is about
6,Q00 years old, and that the lake dropped from this
level very rapidly.

Fhermokarst and fluvial studies also were made in
the Lake Bonney area. A continuing program of mon-
itoring lake levels of the Taylor Valley lakes was
maintained. Lake Bonney, having remained stable for
a considerable period, now is rising rapidly (during
the 1973-1974 summer it rose by 1.14 meters). This
represents a long term rise of 1.8 meters since 1964
and probably has important climatic implications.

Six days were spent working along the top of the
Olympus Range studying the magnificent slopes de-
veloped on Beacon sandstone. These slopes evolved
under rainless desert conditions over very considerable

time periods. A traverse was made from Lake Joyce,
Taylor Valley, across the Asgard Range to Lake
Vanda (this may have been the first traverse from
Taylor to Wright valleys) to study salt distribution at
high altitude and to make a reconnaissance of the
region for future work.
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The bottom sediments of Lake Vanda consist of a
varied assemblage of organic-rich, evaporite-bearing,
micaceous quartzofeldspathic sands and muds (Nelson
and Wilson, 1972). This information, together with
an estimated rate of sedimentation in the lake (0.2
kilogram per square meter per year) (McCabe, 1974),
suggests that the upper few meters of sediment should
contain a record of the Late Quaternary history of
Lake Vanda. The stratigraphy of the uppermost sec-
tion of Dry Valley Drilling Project (DvDP) core ob-
tained in November 1973 from Lake Vanda (site 4)
partially was destroyed by the drilling technique
employed.

We recovered a series of shallow cores from sites
close to the hole (fig. 1, hole H, Nelson and Wilson,
1972) in the deepest part (69 meters) of the lake.
These cores preserve an excellent stratigraphy of the
top 2 meters of Lake Vanda sediment.

The coring device consisted of a steel pipe, 2 meters
long and 5 centimeters in diameter, with a plastic
liner (4 centimeters in diameter). By lifting and drop-
ping a lead sleeve on a second wire attached to the
rig on the lake ice cover the core pipe was pounded
into the sediment (fig. 1, Wilson et al., 1974). The
sedimentological characteristics of the longest of the
five cores obtained is summarized in fig. 1; a more
detailed account of these and other antarctic lake
sediments is in preparation.

The cored sediments mainly are very poorly sorted
fine to medium sands that consistently are strongly
fine-skewed and leptokurtic. Quartz (20 to 50 per-
cent) and feldspar (10 to 60 percent) are the major
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Corer in use at Lake Vanda.
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°/oOrganic °/0CaIc. Mean Sorting Se4inessKurtosis
carbon gyp.	size(MVP) (cyj4)	(sk1)	(KG)

	

- 1.3	10-15	6.9	3.6	+0.5	1.3

	

- 0.5	10-15	1.6	3.0	+0.5	3.2

2,4 (silt)

	

- 016	<5	2.4	1.6	+0.4	1.4

	

0.3	<5	1.7	1.3	+0.3	1.8

	

0.4	5-10	2.9	1.7	+0.2	0.6

	

2,2	<5	3.4	2.8	+0.6	1.3

	

0.8	5-10	1.7	1.2	+0.3	2.1

	

0.7	10-15	2,5	1.9

	

1.2	<5	3.3	2.2
1.8

	

1.2	<5	2.2	2.'i

o.q
	1.2	15-20	5.1	5.2

	

+0.5	3.1

	

+0.4	0.8

	

+0.7	3.1

	

+0.8	1,7

Lithology	Depth(cm)
Dk.gr.grey silt.	 OT
Grey med. sand with
gypsum grains(tol.5cm).
Lt.gr. grey silt above
and below gy. white
gypsum-calcite/silt	20
bands.
Olive grey med. sand	30with gypsum-calcite
grains.

40-Gr. black fine sand.
Olive grey med. sand.	50
Gy. white gypsum-calcite/
silt bands(see Fig.2).

60
Black very fine sand.

Gr grey med-cs. sand.	70 

Dk. gr. grey fine sand.	80
Gy. white gypsum-calcite/
silt bands grading below
into gypsum-rich sand.	90

Gr.grey fine sand.

Lt.gc grey med. sand
with scattered gypsum 110
grains (to 1.2cm) and a

120thin gr. grey gypsiferous
silt band at 112cm.	130

140 Figure 1. Sedimentologic log
of the 2-meter core recovered

sand with occasional	 dark; It. = light; gr. =

Olive grey med.-fine	150	

j 	
1.91 5-20	3.4	3.5	+J•7	2.5	

from Lake Vanda (dk. =
gypsum grains(to2cm). 160.::::::-:.: gy. = greyish;

med. = medium; cs. =
coarse). Color terminology

170

	

	 follows the Revised (1967)
Standard Soil Color Charts

Dk. olive grey med. sand	 0,7	<5	1.2	1.0	0.3	1.0 of Japan. Organic carbon
was determined by using the
calorimetric method of Blace-with two thin gr grey

silt bands and scattered
gypsum grains near base.	_.j	

. 

7	

Sand	 more (1970). Calcite

El silt	
gypsum percentages were de-
termined by using x-ray cif-

200.!	1	 fraction. Textural parameters"__. • Gypsum-calcite rich	 are after Folk (1968).

detrital constituents of the sands with small but van-	ciated closely with a series of prominent white
able amounts of clay minerals (5 to 25 percent), of	evaporite beds at about the 15-, 55-, and 90-cen0-
gypsum (0 to 14 percent), of calcite (3 to 12 percent),	meter levels (fig. 1). More poorly developed arid
and of organic matter (0.5 to 4 percent). The clays	possibly reworked evaporite layers occur deeper n
principally are bA micas and montmorillonite, with	the core near the 110- and the 200-centimeter levels.
lesser amounts of chlorite. Several sand subunits may	The evaporite beds are up to 6 centimeters thick
be identified on the basis of differences in bulk sedi-	and, although occasionally massive, typically consist
ment color and of variations in the content of coarse	of numerous varve-like alternations of gypsum, calcite,
detrital gypsum and calcite fragments (fig. 1). Thin,	and/or terrigenous silt (fig. 2). Each of these evapo-
organic bearing fine to medium silt bands are asso-	rite beds probably formed during periods of unus-
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Lake Vancla: source of heating

Figure 2.
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.	.I.-...
Calcite-gypsum terrigenous silt bands at the 55- to

60-centimeter level in the Lake Vanda core.

uall low lake levels. Uranium-thorium dates on the
carbnate phases associated with the gypsum layers
indi4ate an age of 13,600 ± 1,000 years for the 55-
cent meter level and an age of <2,000 years for the
15-cntimeter level. Confirmation of these ages awaits
the Itesults of further uranium-thorium and carbon-14
date currently being processed.

We thank Messrs. C. P. Reynolds and A. B. Field for
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sion N.Z. Department of Scientific and Industrial
Resarch. We also thank personnel of the U.S. Navy
and I the U.S. Antarctic Research Program for their
help. and hospitality.
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Lake Vanda, Wright Valley, is remarkable in hav-
ing bottom temperatures of +25°C. in a region
where the mean air temperature is —18°C. Since the
discovery of these high temperatures by Armitage and
House (1962), several explanations have been put
forward. Armitage and House (1962) and Angino
et al. (1964) suggest that the high temperatures are
due to high geothermal gradients or to hot springs.

Wilson and Wellman (1962) refute heating by hot
springs on the basis of extremely horizontal isotherms
in the lake where the temperature is constant to
±0.1°C. for several kilometers. Hot springs are un-
likely in an area such as Antarctica because of the
great thickness of frozen ground and the consequent
lack of liquid groundwater. However, if a hot spring
did exist in the lake then it would be expected that
as the springwater entered the lake it would finger
into its appropriate density and spread across the
lake as a layer losing heat upward and downward and
cooling. In such a situation, horizontal isotherms
would be unlikely. Wilson and Wellman (1962) de-
veloped a theory of solar heating for Lake Vanda.
Their measurements of the solar energy transmissions
through the lake's ice cover showed it to be surpris-
ingly transparent to solar energy (6 percent of the
total solar energy passing through 3 meters of ice).

Wilson and Wellman (1962) also measured the
energy transmission through the water of the lake,
itself, and showed the water to be very clear; with
a half thickness of 14 meters, it has an absorbance
comparable to the clearest in the world. They showed
that solar heating could quantitatively explain the
high bottom temperatures of Lake Vanda. They con-
sidered that the temperature gradient's decrease with
depth could only be explained by heat being pro-
duced within the water, itself, by the absorption of
solar energy. The heat flow in the upper 30 centi-
meters of lake sediment was measured and it showed
that heat was flowing from the lakewater into the
lake sediments. This measurement only is of use in
determining the origin of heat in the lake provided
that a steady state situation can be assumed. For
example, if the lake suddenly cooled as a result of
the lake rising, or an increase in al .bedo of the lake's
ice cover, the solar heat energy transferred to the
bottom sediments would be conducted back into the
lake. Temperature gradient measurements in bottom
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