Phototheodolite resurvey in the
dry valleys
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A phototheodolite resurvey of features first surveyed in 1970-1971 was conducted in the dry valleys of southern Victoria Land during the 19751976 austral summer. These features are the
Méserve, Bartley, Sandy, Lower Wright, Taylor,
and Rhone glaciers, three glaciers of the Asgaard
Group, as well as slopes around the glaciers, where
different geomorphological processes are in action.
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Author sets up Moscow State University phototheodolite in
the dry valleys of southern Victoria Land during the 19751976 austral summer.

The survey data will be fully processed at the Geographical Facility, Moscow State University. A preliminary comparison of the images from the first
and second surveys under a common stereoscope
have already produced some interesting results.
The 5-year interval between surveys is acceptable
for studies of glacial changes. But some portions of
the glacier surfaces that are severely ablated have
lost their congruency, and therefore it is not possible to use the most accurate pseudoparallax
methods; instead two different maps must be compiled.
The 5-year interval between surveys is rather
short, however, for mass-movement studies of loose
debris on the glacier slopes. Significant changes
can only be obtained for the most active slope
processes and locations surveyed from the shortest
distance (50 to 200 meters).
There are no significant changes in dimensions
of the glaciers surveyed twice. In particular, the
tongues of Meserve, Bartley, and Rhone glaciers
have not changed (possible changes are less than
0.5 to 1.0 meter). Meserve Glacier's east edge in
the vicinity of the Meserve Hut probably had retreated 1 to 3 meters due to active dry-calving. This
retreat possibly reflects variability in the glacier's
position due to dry-calving processes. Ice walls
around the Meserve Glacier tongue appeared
higher and more monolithic in 1975 than they did
in 1970.
The phototheodolite images (figure) show movement of up to a few tenths of a meter per year.
These data reveal details of the glaciers' surface
movements.
Changes in glacier surface elevation above the
inner moraines are noticeable on the photographs
of Taylor, Lower Wright, and other glaciers. This
will provide average thickness changes of these
glaciers.
Among currently active slope processes, linear
flows of over-saturated, fine-grained material and
massive solifluction movement are noticeable in the
vicinity of Lower Wright, Meserve, and Taylor
glaciers. The maximum solifluction movement is
perhaps a few centimeters per year. The creep of
dry, loose debris is much slower.
The success of this first phototheodolite resurvey
led to an extension of the planned survey program
last season. First-time surveys were made of the
edge of Wilson Piedmont Glacier in the Marble
Point region, of a small cirque glacier in the Olympus Range, of Garwood and Walcott glaciers in
the Royal Society Range, of Commonwealth Glacier in Taylor Valley, and of part of the McMurdo
Ice Shelf between the center of Brown Peninsula
and Black Island. Surveys of Meserve and Bartley
glaciers were improved by establishing another
phototheodolite base on the high slope of the OlymANTARCTIC JOURNAL

pus Range that overlooks these glaciers as well as
Hart, Goodspeed, and Conrow glaciers. Long-term
studies of slope processes were begun for extensive
parts of Taylor Valley seaward from Taylor Glacier, including Hughes, La-Croix, and Suess glaciers, as well as rock glaciers between Suess and
Canada glaciers. The present phototheodolite survey system thus covers all types of glaciers and
slope processes typical of the dry valleys.
All technical information concerning these surveys (about 30 stations) will be provided to interested glaciologists in the United States and in the
Soviet Union.
Field logistics support for this project was made
possible by the National Science Foundation, with
other support, including phototheodolite equipment (Laboratory of Snow Avalanches and Mudflows) from Moscow State University. I heartily
acknowledge the generosity of the U.S. Antarctic
Research Program, including U.S. Navy Antarctic
Development Squadron Six (vxE-6), in providing
field assistance for this research.
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During the 1975-1976 austral summer, U.S.
Geological Survey (usGs) engineers were in Antarctica for the 19th consecutive year to participate
in U.S. Antarctic Research Program (USARP) geophysical and glaciological studies and to establish
geodetic positions for mapping. Two projects were
planned: (1) the continuation of geoceiver- derived
position support for the Ross Ice Shelf Project
(RI5P), and (2) ajoint project with the British Antarctic Survey (BAS) to establish positions along an
airplane-supported geoceiver traverse over a vast
area along the Antarctic Peninsula and eastern Ellsworth Land. Also, two 1975 austral winter projects
continued at Amundsen-Scott South Pole (United
States) and Casey (Australia) stations.
Although reduced Lc-130 airplane support forced
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cancellation of Melvin Y. Ellis' RISP assignment, he
was able to conduct a second assignment—a mirrorflash experiment in reflecting the sun's rays into a
multispectral scanner aboard the Landsat satellite
at the time of an overpass and saturate one to four
pixels (80 by 60 meters each). The result is a Landsat image in which the location of the mirror contrasts sharply with the surrounding area, and the
point thereby is targeted. If the mirror is set up on
a point whose position has been established by
doppler observations and the flash is recorded, the
result is a photographic image of a ground control
point (a fundamental requirement for map compilation). In Antarctica, where vast expanses of ice
and snow are without identifiable features, a means
of targeting ground positions is highly useful. Two
experiments were planned: one at Hut Point near
McMurdo Station, and the other at the RISP base
near Roosevelt Island. Although targeting of Landsat images had been successful at the USGS National
Center in Reston, Virginia, circumstances prevented success in Antarctica this season. Lack of
air support caused cancellation of the January 1976
experiments, and clouds obscured the target area
in November 1975. Another attempt at mirror
flashing, however, is planned for the 1976-1977
field season.
The major USGS summer operation last season
was an internationally cooperative project between
BAS and USARP in the Antarctic Peninsula-Ellsworth Mountains area, a region of mutual mapping
interest. The project was designed to maximize the
USARP and BAS resources to accomplish the common goals of (1) tying various independent survey nets together on a common datum, and (2)
providing control for present and future conventional maps and Landsat mosaics. The USGS provided scientific equipment, data preparation and
analysis, and two engineers who were both crosstrained and experienced in geoceiver observations
and conventional field surveys; BAS supplied extensive logistics support, including accommodations and supplies from Adelaide Island, airplane
(Twin Otter) and ship transportation, and support
personnel.
The first air sortie left Adelaide Island on 13
January 1976, the day after the USGS engineers
arrived from South America aboard RRSJohnBiscoe.
Expedition members were James W. Schoonmaker,
Jr., and Karl W. Gatson (USGs), Geoff Renner (BAS
geophysicist), and Giles Kershaw (pilot). Flying to
preselected sites and landing as close to them as
possible, the team simultaneously set up an emergency camp and the geoceiver. When possible, the
geoceiver antenna position was transferred by conventional surveying to the appropriate point.
During 9 days, 12 stations were occupied. Two
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