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Ice-thickness profile, SPQMLT III.

Elevations ranged from 3,625 m above sea level at
Plateau Station to 2,210 m at the terminal point
(78 042'S. 06 052'W.) of the traverse. From Plateau
Station to the turning point, the surface sloped down-
ward at an average gradient of 1-2 m per 1.8 km.
This gradient increased sharply on the southwest leg
of the traverse. Two pronounced valleys, about 50 m
deep and 10 km wide, and several smaller valleys
were encountered near the end of the traverse.

Ice thickness was measured by both seismic- and
electromagnetic-reflection methods. Vertical seismic
reflections were obtained at 18 major stations to estab-
lish thicknesses, and gravity determinations were made
every 8 km (5 miles) to provide detail between the

major stations. The resulting profile is shown in the
figure. For convenience, the profile has been divided
at the turning point and presented in two portions
that are roughly perpendicular to each other.

The electromagnetic sounding (EMS) system was
monitored continuously, but bottom echoes were re-
ceived over only one-third of the track. Strong reflec-
tions were received at Plateau Station and during the
first 180 km (112 miles). From this point to mile 800,
only occasional spots of thin ice yielded reflections.
Three short refraction profiles and three wide-angle
reflection profiles (one pair of which employed a
common reflecting point) were established to deter-
mine the seismic-wave velocities in the ice. Of two
long refraction profiles attempted, one yielded good
arrivals for determining subglacial velocities.

Two detailed EMS wide-angle profiles were ob-
tained in order to determine the electromagnetic-
wave velocity structure in the first 1,200 m of ice. A
third EMS wide-angle profile was made to determine
the average vertical velocity for the ice column, the
basis for all EMS profiling.

Near the end of the season, field tests were success-
fully carried out on a prototype digital EMS profiling
system. This system was designed to record and store
on paper tape the vertical travel time at selected in-
tervals as well as to plot a chart of the ice thickness.

The strain network established during SPQMLT
II in January 1966 was remeasured with Tellurom-
eters in December 1967.

Magnetic Studies and Navigation
(SPQMLT III)

JAMES V. HASTINGS and
NORMAN W. PEDDlE

U.S. Coast and Geodetic Survey
Environmental Science Services Administration

The third phase of the South Pole—Queen Maud
Land Traverse has proved no less valuable than the
first two phases in providing a truer description of
the Earth's magnetic-field vector in vast areas of pre-
viously unexplored territory. Therefore, these data
are a prized addition to the files of scientists and car-
tographers engaged in studying and mapping Antarc-
tica's magnetic field. The 1970 version of the
World Magnetic Charts, to be compiled by the Coast
and Geodetic Survey and published by the U.S. Na-
val Oceanographic Office, will reflect considerably
increased accuracy as a result of this traverse.

Although magnetic charts depicting the vector
field to the highest degree of accuracy possible at the
time of their preparation have been published at pen-
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odic intervals for many years, only in recent years has
the cartographer had good observational data from
Antarctica on which to base scientifically sound
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judgment in describing the configuration and strength
of the field. As with data from traverses I and II, a
preliminary analysis of the SPQMLT III data in-
dicates that significant inaccuracies have been in-
corporated in magnetic-charting methods applied
previously to graphically portray the field (see ac-
companying graphs).

Two absolute instruments, the Elsec proton-
precession magnetometer and the Canadian Applied
Research Laboratory magnetometer, were employed
for magnetic measurements on SPQMLT III. Their
absolute accuracy is estimated to be within one
part in 25,000 and one part in 5,000, respectively.

Geographic positions were determined approxi-
mately every 65 km (40 miles) at 20 major stations
by use of a Kern DKM-2 theodolite. Severe cold,
wind, and sun refraction imposed some limitation on
the accuracy of azimuth and position determinations.
A magnetic compass was used to point the course
between major stations. No serious navigational prob-
lems were encountered at any time.
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