in this portion of the lake is that all of our measurements in the 20- to 40-meter interval were characterized by large-amplitude oscillations similar to those
frequently observed during measurements in convecting drill holes or boreholes that contain circulating
waters (Decker, 1969).
This hole also penetrated about 17 meters of the
units beneath the lake. Although our data at points
nearest the water-sediment interface agree with earlier
suggestions that a negative gradient may exist in the
units immediately below (about .6 meter) the lake
bottom (Wilson and Wellman, 1962), the temperatures measured over the 75- to 85-meter depth range
determine variable and positive gradients. The presence of a non-uniform and positive gradient at these
depths, in turn, could mean that some heat is being
conducted into the lake. It also could mean that a
transient thermal regime exists at shallow depths in
the sediments. Fortunately, researchers associated with
the N.Z. Antarctic Research Program installed
thermocouples in this hole before the site was abandoned. Their temperature measurements in the future
could resolve these questions.
Drilling in the Lake Vida hole ended at a depth of
307 meters on December 20, 1973. Before the drill site
was abandoned, the hole was cased with 3.18-centimeter (inside diameter) black iron pipe filled with
"clean" diesel fuel that had been stored for an
unknown period of time at Marble Point. Temperature logging of the hole started on December 24 and
continued as time and logistics support permitted
until February 2, 1974; as a result, 12 temperaturedepth profiles were obtained. All of the profiles generally are consistent with a lack of thermal equilibrium, with most recent measurements of temperature
(ranging from about —25°C., at a depth of 10
meters, to about —16°C., at 305 meters). Based on
these data and on the assumption that a rather uniform observed gradient in the 100- to 190-meter portion of the hole also is representative of that in the
units at depth (>305 meters), permafrost could
extend to a depth of 800 meters in the vicinity of
this hole.
Hole 8 was logged three times between January 25
and February 3, 1974; when the first log was made,
about 5 days had elapsed since all phases of drilling
and casing were completed. Although BQ-sized casing
has been installed in the hole to about 159 meters, an
obstruction or backfill prevented access for temperature measurements below 136 (?) meters.
Although the hole was obviously out of equilibrium
at the times of logging, all of the profiles are consistent with high and variable gradients (50 0 to 80°C.
per kilometer) between 30 and 135 meters. Briefly,
measured temperatures ranged from —16.4°C., at a
depth of 10 meters, to —8.7°C., at 135 meters. Con134

sidered together, these data suggest that permfrost
could be 250- to 300-meters thick near this drill site.
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The Antarctic Research Unit, University of Waikato, has a continuing program to study antacctic
lakes, particularly with regard to past climatic records
contained in their chemistry and in their sediment
The major part of our 1973-1974 austral summer
program was to study the bathymetry and sediments
of both lobes of Lake Bonney, Taylor Valley. Lake
Bonney is of considerable interest because the east lobe
contains a record of past climates of this antafctic
region. The west lobe, on the other hand, is fed by
Taylor Glacier whose catchment is very closely tied
to the level of the polar plateau. The west lobe culd
only dry up at periods when the polar plateau was
low. A corer was designed and built (figure) t be
capable of coring to at least 3 meters in soft sedinient
in depths of water up to 100 meters. After an e4ensive bathymetric survey of the lake, several cores 'ere
taken from both lobes. The corer worked so well that
it later was moved to Lake Vanda and several 2-mter
cores were recovered with excellent stratigraphy. T"his
should complement the work of the Dry Valley Drilling Project since its drill rig was not able to recover
the upper 15 meters of core in an undisturbed coidition.
I
During the course of our program, many cal ite,
aragonite, and gypsum layers were recovered; 4iese
are in the process of being uranium dated and stu4lied
for isotopic composition. They should yield infornation on past climate change as well as informatior on
the polar plateau level in past times.
ANTARCTIC JO

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.
We thank the Antarctic Division, N.Z. Department
of Scientific and Industrial Research, and personnel
of the U.S. Antarctic Research Program for their help
and hospitality.
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k
Corer in use at Lake Vanda.

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 kilometers. 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 monitoring 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 developed on Beacon sandstone. These slopes evolved
under rainless desert conditions over very considerable
July—August 1974

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 section of Dry Valley Drilling Project (DvDP) core obtained 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 dropping 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 percent) and feldspar (10 to 60 percent) are the major
135

