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All negatives are on file at the Antarctic Map and
Aerial Photography Library; however, a complete
set of Sonne prints (8,361) was made at the Navy
photographic laboratory in Christchurch and shipped
directly to SPRI in Cambridge, England.

Shackleton Range Traverse, 1969-1970
SIR VIVIAN FUCHS

British Antarctic Survey

In 1969-1970, for the second year running, a
U.S. Hercules (C-130) aircraft lifted a British Ant-
arctic Survey topographical and geological survey
party into the Shackleton Range from Halley Bay.
During the previous season, tellurometer control for
the western half of the range had been achieved
(Antarctic Journal, vol. IV, no. 4, p. 139), and the
intention was to complete the work.

On November 19, a party of 6 men, three 9-dog
teams, and supplies for 10 weeks were put down
2'/2 miles southeast of Mount Lewis; from this cen-
tral depot, the three sledge parties operated sep-
arately. The two surveyors, Tony True and Allen
Clayton, each accompanied by an assistant, Graham
Wright and Malcolm Guyatt, were to make a wide
sweep from Mount Lewis along the northern flank
of the mountains to the eastern extremity, return-
ing along the southern margin to close with the con-
trol established the previous year. The two sledges,
leap-frogging from point to point, covered a total

distance of approximately 1,000 miles. In all, 24
stations were occupied and 22 tellurometer lines
measured in both directions. In addition, theodolite
angles were taken to appropriate points and vertical
angles were measured to establish elevations.

The geological party, comprising Peter Clarkson,
a geologist, and Harry Wiggans, with one dog team
made four separate journeys from the main depot
near Mount Lewis. The first journey covered new
ground towards the eastern end of the range, and
being made in advance of the surveyors, it was pos-
sible to erect cairns for them. The rocks were of
various metamorphic types as expected. The second,
and most important, journey to the north of Steph-
enson Bastion completed an earlier examination of
this critical area, where low-grade slates and quart-
zites abut against higher-grade metamorphics. From
here, the nunataks between Cornwall and Glen Gla-
ciers were examined; only higher-grade rocks were
found, whereas along the northern edge of the Read
Mountains, slates were again predominant.

After being delayed by bad weather, a trip was
made into the Herbert Mountains to work from
Mount Absalom northwards to Mount Sheffield.
Schists and gneisses were the most common rock
types, but attitudes varied considerably. Finally, the
Morris and Beney Nunataks to the north of Fuchs
Dome were visited to link the geology of the Herbert
Mountains with that already done at Mount La-
grange and areas farther west.

On January 25, when the group had been in the
field for 66 days, the C-130 returned to transport
them back to Halley Bay. At the time, another Her-
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cules, operating with the USARP-Scott Polar Re-
search Institute ice-depth-sounding project, was also
at the station, and the relief ship MV Perla Dan had
arrived. This convergence led to a record for the
base when 73 people were dining at the same time:
the station complement is normally 32.

Overall, the project was a success since ground
control for the U.S. photography of the Shackletons
was completed and it should . now be possible to
enter upon the mapping stage. The accompanying
control diagram shows the total scheme achieved in
the two visits. Considerable geological work remains
to be done, but the known area was greatly extended.

Electrical Depth Soundings
in Antarctic Dry Valleys

L. D. MCGINNIS and T. E. JENSEN

Department of Geology
Northern Illinois University

Electrical soundings to depths of approximately
150 meters were made at 26 sites in Wright and
Taylor Valleys, Antarctica, during December 1969—
January 1970. Resistivities measured ranged from
15 ohm-meters for water emanating from a saline
discharge on the Taylor Glacier tongue (Black et al.,
1965), to over 150,000 ohm-meters for metamor-
phosed basement rock east of Lake Vanda in Wright
Valley. Curves of apparent resistivity versus electrode
separation (Lee-Partitioning Method) obtained near
Lakes Vanda and Bonney reflect a surficial freeze-
thaw zone extending to depths of less than 2 m, a
permafrost layer having resistivities greater than
10,000 ohm-meters extending to depths of 30 m or
less, and unfrozen, saturated glacial drift having
resistivities in the order of 1,000 ohm-meters lying
below the permafrost layer. Soundings made above
present lake levels indicate that the permafrost zone
thickens with increasing elevation.

Several curves obtained near shallow or com-
pletely dry lake beds in Wright Upper Valley indi-
cate glacial drift and lake sediments containing little
or no permafrost. From these curves, it is inferred
that Lakes Vanda and Bonney are not underlain by
permafrost. Electrical depth soundings obtained with
electrodes placed in marginal ice streams adjacent to
Taylor Lower Glacier indicate that the permafrost
zone extends from near the surface to depths greater
than 150 m.

A thin zone of permafrost bordering Lakes Vanda
and Bonney and the absence of permafrost beneath
the lakes suggest several alternative conditions which

may have influenced the dry-valley geothermal his-
tory, viz:

1) Solar heating during deeper lake stages causing
an abnormally thin permafrost layer throughout
the former lake basins;
2) Deep valley dissection during glacial maxima
resulting in valley thalwegs intersecting abnor-
mally high isogeotherms;
3) Late Tertiary intrusive and extrusive activity
producing abnormally steep geothermal gradients
which, in turn, results in abnormally high tem-
peratures near the surface;
4) Groundwater flow directed toward lake basins
(temperate-zone lakes are areas of groundwater
discharge) producing abnormally high tempera-
tures near the dry-valley lakes.
These factors, to some degree, have all produced

the permafrost regime presently observed in the dry
valleys. Lack of a permafrost layer beneath the lakes
necessitates a hydrologic connection between
groundwater and lake water. Shallow lakes in Wright
Upper Valley, with limited surface-water recharge,
may be fed mainly by groundwater. A hydrologic
connection between sub-icecap water an J dry-valley
lakes (McGinnis, 1968) cannot be determined from
the present data; however, given a permeable rock
unit connecting the two water bodies, groundwater
would flow beneath the icecap toward the dry-valley
lakes.
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Ice-Thickness Survey of
Marie Byrd and Ellsworth Lands
F. ALTON WADE and JOHN R. WILBANKS

Department of Geology
Texas Technological University

The purpose of this investigation was to obtain
detailed information on the size, shape, and loca-
tion of each of the islands which comprise Marie
Byrd and Ellsworth Lands, and on the basins and
troughs that separate these insular masses. This in-
formation was to be obtained through the use of the
Scott Polar Research Institute's 35 MHz radio echo-
sounder mounted in a C-130 aircraft. The program
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