at McMurdo (for the Naval Facilities Engineering
Command).
The Geological Survey also planned and prepared
detailed mapping specifications for aerial photography covering more than 425,000 square miles,
the largest single-year requirement to date. Owing to
the concerted effort made by VX-6 personnel
throughout the austral summer, approximately
335,000 square miles of mapping-quality photography was obtained. This is almost double the
amount obtained during the 1964-1965 season, the
previous record year for mapping-quality photography. (During Operation Highjurnp, 1946-1947,
three Navy task groups obtained 460,000 square
miles of photography, but only about 100,000
square miles of this was suitable for mapping; cf.
Antarctic Journal, Vol. II, No. 1, p. 5-12.) Flying a
C-121J Super Constellation out of Punta Arenas,
Chile, a VX-6 crew photographed the Antarctic
Peninsula south of 68°S. and the eastern side of
Alexander Island. Cameras aboard an LC-130F
Hercules based at Byrd Station photographed the
areas of Byrd Land and Ellsworth Land that had
been planned for coverage. Near the end of the season, an LC-130F based at McMurdo flew photographic missions along the eastern edge of the
Ross Ice Shelf, over the Balleny Islands and Roosevelt Island, and over areas near McMurdo, the last
for various scientific projects.

GLACIOLOGY
Electromagnetic Sounding of
Glacial and Shelf Ice
JOHN W. CLOUGH and
CHARLES R. BENTLEY
Geophysical anti
Research Center
University of Wisconsin (Madison)
Electromagnetic sounding (EMS) of ice thickness
was conducted by the University of Wisconsin in
five areas in Antarctica during the 1966-1967 field
season. Two complete EMS systems were used.
One, loaned to the University by the U.S. Army
Electronics Command, was operated in Marie Byrd
Land (Beitzel and Bentley, 1967). The other, which
belongs to the University and consists of an SPRI-11
transmitter and receiver manufactured by Randall
Electronics, St. Albans, England, and a Hewlett
Packard H20 175A oscilloscope, was used at Byrd
July-August, 1967

Station, on Skelton and Meserve Glaciers, and on
the ice shelf near McMurdo Station.
Byrd Station
No bottom echo was received from soundings
made in the main tunnel at Byrd Station, but two
distinct reflections were observed within the top kilometer of ice at Byrd substation. A 2.5-km wide-angle reflection profile was made to determine velocities within these near-surface layers. The average
vertical velocity to the first reflector, located about
400 m below the surface, was approximately 190
m/sec, and the mean velocity to the second reflector, at a depth of about I km, was 172 m/1sec.
Skelton and Meserve Glaciers
A transverse profile was made of Skelton Glacier
in the region of Clinker Bluff to determine the shape
of the underlying valley. Two detailed wide-angle
reflection profiles were made along perpendicular
lines by using a common reflecting point. The best
fits to the T-X 2 plots for each profile indicated a
velocity of 175 m/tsec. Near-surface reflections
indicate a velocity of 180 m/tsec for the top 350 m
of ice.
Near-surface velocity measurements were made
over a one-way travel path by lowering the two antennas into parallel crevasses about 200 m apart and
laying a cable between the transmitter and receiver
to transmit the time of pulse initiation. Velocities of
173 m/tsec and 164 m/ 1isec were obtained for two
antenna spacings.
In the upper portion of Meserve Glacier, two icethickness profiles were made for Ohio State University across the névé region; a third profile, along the
axis of the glacier, was partly completed when the
generator failed and the work was discontinued.
By means of the 55-m tunnel in the base of the
lower tongue of the glacier (cf. p. 123), attempts
were made to obtain a one-way measurement of
velocity vertically through the ice. The transmitter
was placed on top of the tongue and the receiver
was set up in the tunnel directly below it. Because
of the uncertainty of the travel path, the data
obtained were unreliable.
Ice Shell Near McMurdo
On the ice shelf south of Ross Island, profiling
was carried out over a distance of 150 km. In addition, one wide-angle reflection profile was completed, and an experiment was performed to
determine velocities above, on, and below the tim.
The work was done with the assistance of a team
led by Mr. William Lucey from the Antarctic Division, Department of Scientific and Industrial Research, New Zealand.
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A sharp boundary in apparent ice thickness was
found to run north-south approximately along
167 0 15'E. The indicated thickness on the west side
of the boundary was 40-50 m, whereas a few meters
to the east it was 95-120 M. A corresponding
change in surface elevation, which is not readily detectable by eye, occurs across the boundary.
The wide-angle reflection profile, centrally located
between White and Ross Islands, gave a velocity of
182 m/tsec. To measure velocities near the surface,
the transmitter and receiver were located 300 in
apart and connected by a cable. No change in travel
time was observed when the antennas were placed on
in it. When
the snow or at heights of I and 2
the antennas were buried at a depth of 2 m, a
velocity of 270 m/tsec was obtained.

made large enough to permit passage of the drill and
the drill-hole casing. The latter is required to contain the drilling fluid in the upper, 65-rn-thick layei
of permeable snow.
Between December 4 and 23, the CRREL drill
cut two holes 20.3 cm in diameter and 30 cm apart
in 3). The deeper hole
to depths of 75 and 35
was cased in preparation for subsequent drilling to

-
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Installation of Deep-Core Drilling
Equipment at Byrd Station (1966-1967)

(Photo by R. 1. LI'eila)

liç'urc I I)ecp-corc drilling hoist.
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HERBERT T. UEDA and B. LYLE HANSEN
U.S. Army Cold Regions Research and
Engineering Laboratory
The deep-core drilling program of the Cold
Regions Research and Engineering Laboratory
(CRREL) began at Byrd Station on November 20,
1966, with preparations for installing equipment and
facilities, and it ended for the season on February 18,
1967, after the drill had been put in operation and
successfully tested to a depth of 227 m. This preparatory work was done with the assistance of U.S.
Naval Construction Battalion Unit 201, the Byrd
Station complement of Antarctic Support Activities,
and Air Development Squadron Six.
The main installation consists of an electrohydraulic hoist (Fig. 1) with 3,600 m of 1-inch
armored cable and a 21-rn-high aluminum tower
(Fig. 2) with hydraulic cylinder and sheave.
The site selected for the drill hole was in the main
tunnel (M-1), approximately 30 in of tunnel
L-7. Above this site, two holes were augered
through the tunnel ceiling and the 6.4-rn-thick layer
of snow covering it to permit passage of the armored cable from the hoist up to the sheave and
then down to the drill hole. One of the holes was
120
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Figure 2. Seventy- Figure 3. Hole is drilled for casing
with CRREL drill.
foot-high drill tower.
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