sediments in such a situation would not imply high
geothermal gradient but rather something of the past
thermal history of the lake.
Ragotzkie and Likens (1964) studied the lake in
the summer of 1962-1963 and concluded, on the basis
of temperature gradient measurements, that the lake
was in part solar heated and in part heated by high
geothermal gradient. In contrast to the measurements
of Wilson and Wellman (1962), they claimed that
heat was flowing from the lake bottom into the lake
and measured gradients of the order of 15°C. per
meter; this is extremely high for even the most active
volcanic regions. It should be stressed that measurement of temperature gradients in the sediments on
the bottom of a lake is not as simple as it first appears.
The problem is that in order to drive a measuring
instrument into the lake sediments, work must be done
and this heats up the surrounding sediments. The
measuring instrument must be left in the sediments
for a considerable period of time to allow the attainment of thermal equilibrium before the true gradient
can be measured.
The Dry Valley Drilling Project in 1973-1974 offered a unique opportunity to settle the question. A
deep hole was drilled through the sediments of Lake
Vanda and into the underlying rock. This hole was
sited near hole H on the map of Lake Vanda shown
in fig. 1 of Nelson and Wilson (1972). We were able
to place a multiple junction cop per- cons tantan
thermocouple (six junctions) into the hole with the
lower junction in the underlying basement rock at a
depth of 15.5 meters below the lake bottom and the
upper junction 0.5 meter below the lake bottom. A
Tinsley potentiometer was used to follow the emf
produced by the multiple junction thermocouple.
Measurements were made periodically over 7 weeks,
more than enough time for thermal equilibrium to be
established. The measurements showed that the bottom of the hole was 0.48°C. colder than the bottom
of the lake. This gives an average gradient of
0.032°C. per meter. We have not been able to obtain
a representative sample of lake sediment in order to
measure its thermal conductivity, but on making the
assumption that it lies between that of water (1.4 X
10- 3 calories per °C. per centimeter per second) and
granite (4.5 X 10 calories per °C. per centimeter
per second), we can compute that the central part
of Lake Vanda is losing heat downwards at a rate of
0.5 to 1.0 calories per square centimeter per second.
These results convincingly support the hypothesis
that the bottomwater of Lake Vanda is maintained
at high temperature by solar energy and this effectively rules out a mechanism of heating by geothermal
heat flow. It also suggests that Lake Vanda has been
solar heated for some time. If temperatures could
have been measured at closer intervals down the drill
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hole, information about the past thermal history of
Lake Vanda could have been obtained; perhaps this
can be done if more holes are drilled.
We thank the Antarctic Division, N.Z. Department of Industrial and Scientific Research, and personnel of the U.S. Antarctic Research Program for
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Seismic profiles across the extension of
Wright Valley into McMurdo Sou ci
D. A. CHRISTOFFEL, D. J .
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During the 1973-1974 austral summer, a con inUous seismic profiling survey was attempted to cetermine sediment structure and minimum thicknes for
the western part of McMurdo Sound, where drill
holes are planned for late 1974 as part of the Dry
Valley Drilling Project. The only other data on sediment thickness in the sound are from the eastern side
by seismic refraction (Robinson, 1963) and by profiling (Houtz and Aitken, 1973). Our survey used a
1,000-joule sparker operated from aboard u CGC
Staten Island. Operations and results are desc ibed
fully in Northey and Sissons (1974).
Noise and equipment problems resulted in oor
records for most of the two 12-hour tows, but two
sections of the record showed significant penetra ions
as the ship was east of the lower Wright Valley (fig.
1) in water that is about 500 meters in depth. The
records show a valley about 3 kilometers wide and
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Fiure 1. The McMurdo regin, showing sections of the
shp's cruise track for which
sssmic profiling records have
be en interpreted (A-A', B-B')
in Ifigs. 2 and 3. Contours are
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Figure 2. Section along line A-A' (fig. fl, showing the submarine extension of Wright Valley cutting subhorizontal sediments. Triangle and
circle patterns mark possible moraines, one deposited in a shallow scour and the other standing as a topographic high. Scale is approximate.
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Figure 3. Section along line B-B' (fig. 1), showing the valley cutting subhorizontal sediments, and the discordant relationship
those sediments and the possible moraine. Scale is approximate.

100 meters deep, striking east-northeast away from
and in line with the lower Wright Valley. The floor
of the submarine valley slopes toward the center of
the sound at a gradient of 1:220. Subhorizontal
layering, presumed to be sedimentary, is evident in the
valley walls, and has a true dip of 0.2° to 2500
(true). A minimum thickness for the sediments is
estimated at 135 meters.
Several inferences can be drawn from features in
the layering, although more and better quality records
are needed for confirmation:
(1) Most of the sea floor around and including the
valley appears to represent a surface of erosion, as
it clearly truncates the sedimentary layering.
(2) The sediment in the valley walls must pre-date
the cutting of Wright Valley, and is therefore likely
to be 4.2 million years or older (Fleck et al., 1972).
(3) The valley has no detectable sediment layer
(more than 5 meters thick) on its sides, nor has
there been significant slumping into the valley. This
indicates a very low sedimentation rate in this part
of the sound during the last 5 million years.
(4) The topographic high adjacent to the valley
(figs. 2 and 3) may represent an ice contact deposit
from a time when ice filled the valley, because the
surface beneath the high is discordant with the underlying strata (fig. 3).
(5) A feature on the north side of the valley (fig.
2) is interpreted as a large, shallow scour and fill
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structure, possibly of glacial origin. This structure
impresses the need for further profiling in areas to
be drilled, to establish the regional extent of setdinientary units that would be penetrated.
These results suggest that a drill hole in this area
would not provide much information on events of the
last 5 million years. It would, however, provide invaluable data for obtaining a sedimentary record of
older and previously unknown Cenozoic events.
This research was supported by National Science
Foundation contract P2V0236 to Northern Illinois
University and by grants from the N.Z. University
Grants Committee.
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