
tered in other parts of the world. These new data
from SP-QMLT II will be used in the compilation of
the next version of the charts and will greatly
strengthen the chart values for Antarctica.

Geodetic positions were determined every 40 nau-
tical miles at the 17 major stations using a Kern
DKM-2 theodolite. Severe weather conditions and
extreme refraction of the sun sometimes hampered
position determinations. Between these principal
points, navigation was performed by use of a simple
sun compass and a tank magnetic compass mounted
near the driver of the lead Sno-Cat. Trail azimuth
and slope shots were taken with a transit at more
frequent, nine-kilometer intervals to check the track
further. These slope shots also recorded as surface
highs the three suspected crevassed areas, and a
fourth area was also sighted as a possible crevassed
zone.

Glaciological Studies on the
South Pole-Queen Maud Land

Traverse II

EDGARD E. PICCIOTTO
Institute of Polar Studies

Ohio State University
and

Laboratory of Nuclear Geology and
Geochemistry

Free University of Brussels
and

H. SCOTT KANE
Institute of Polar Studies

Ohio State University

During the 1965-1966 antarctic field season, an
intensive glaciological program was conducted on
the South Pole-Queen Maud Land Traverse II from
the Pole of Inaccessibility to Plateau Station.
Twenty-seven glaciological stations were established
along the route of the traverse. At each station a
2- to 3-meter (7- to 10-foot) pit was excavated,
and stratigraphy and density were measured. Sam-
ples were also taken for laboratory analysis of
Sr° and Pb 10 , to determine the rate of snow ac-
cumulation. Measurement of stable oxygen and
hydrogen isotopes and analysis of chemical ele-
ments and particulates will also be made on these
samples. Additionally, 8- to 10-meter (25- to 30-

foot) core sections were taken for subsequent analysis
of the microparticle profile.

Temperature measurements were taken in twenty
40-meter (130-foot) deep boreholes, the emphasis
being placed on the temperature gradient between
20 and 40 meters (65 and 130 feet). The tem-
peratures were measured to ± 0.002°C. with the
new Dymec Quartz Crystal Thermometer in order
to determine, to a meaningful accuracy, the small
geothermal/climatic temperature gradient at the
surface of the ice sheet. This new electronic de-
vice records temperatures by measuring the varia-
tion of frequency with temperature of a quartz
crystal sensor.

Forty-meter (130-foot) boreholes were logged
at 16 sites with an automatic neutron density probe.
This piece of equipment, designed at the Institute of
Polar Studies, proved to be a useful tool for rapid
measurement of depth-density profiles.

In addition to these studies, continuous
meteorological, surface hardness, and surface relief
records were kept by Mr. Olav Orheim, the Nor-
wegian exchange scientist. Surface snow samples
were collected at 27 stations to begin studies on
the distribution of particulate deposition across this
portion of Antarctica. Additional studies will be
initiated to determine the mechanism of particulate
deposition as well as the migration of such particles
during metamorphism of the firn.

Geophysical Studies on the
South Pole-Queen Maud Land

Traverse II

JOHN E. BEITZEL, JOHN W. CLOUGH and
CHARLES R. BENTLEY

Geophysical and Polar Research Center
University of Wisconsin

Ice surface elevations along the traverse route
were determined with 12 aneroid altimeters, which
were read at intervals of approximately nine kilo-
meters (five n. miles). In addition, two altimeters
were monitored almost continuously. The elevations
ranged from 3,718 meters (12,198 feet) above sea
level at Pole of Inaccessibility, to 2,512 meters
(8,241 feet) at the turning point. The ice surface
sloped upward from the traverse turning point
(82°00'S. 09°35'E.) eastward with regional gradi-
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ents of 2 to 5 meters (7 to 16 feet) per nautical
mile (see fig. 1). Smaller topographic features of
the order of tens of meters in height and of
kilometers in horizontal extent were ubiquitous.

The ice thickness, which averaged nearly 2,800
meters (9,200 feet), was measured seismically at
18 vertical reflection stations, generally spaced
about 75 kilometers (40 n. miles) apart. Gravity
field measurements at nine-kilometer (five-mile)
intervals provided additional ice thickness informa-
tion. The tentative results of these measurements
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30 mc./s. pulsed radar transmitter and receiver. The
pulse travel-time is measured on an oscilloscope.
The travel time was recorded every 0.37 kilometers
(0.2 n. miles) and photographs were obtained at
one-mile intervals. Echoes were received from depths
as great as 3.500 meters (11,500 feet) and were re-
ceived over 90 percent of the radio sounding profile.
This profile extended over 1,000 kilometers (530 n.
miles) of the traverse.

Velocity determinations by the wide-angle re-
flection technique were attempted. The horizontal
ranges, limited by usable echo strength, were
less than adequate for a reliable velocity result.
Therefore, the radio sounding travel-time was in-
stead tied to the seismic depth at 15 stations, and
the velocity thus obtained was used to provide a
detailed profile of ice thickness. The character of
this profile agrees very well with that provided by
gravity measurements on the rock surface profile
(fig. 2).

The strain network which was established by
U.S.S.R. personnel at the Pole of Inaccessibility in
February 1964 was remeasured in December 1965
with Tellurometers. Another strain network, in the
form of a quadrilateral 19 kilometers (10 n. miles) in
circumference, was established at Plateau Station at
the conclusion of the traverse.
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Fig. 1.

are shown in the ice and rock surface profile,
(fig. 1). Three short seismic refraction profiles
and three wide-angle reflection profiles were estab-
lished to help determine more accurately the
velocity of seismic waves in the ice cap. Four long
refraction profiles were attempted, but yielded poor
results.

Radio-frequency depth measurements were made
on a major antarctic traverse for the first time.
The equipment, which was developed for the
U.S. Army Electronics Command, consists of a
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