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South Pole--Queen Maud Land Traverse Ill

NORMAN W. PEDDlE1

Coast and Geodetic Survey
Environmental Science Services Administration

From December 5, 1967 1 to January 29, 1968,
South Pole—Queen Maud Land Traverse (SPQMLT)
III, a USARP geophysical expedition, crossed the
largest remaining unexplored region of Antarctica—
central Queen Maud Land (see map). The expedi-
tion may be the last of a planned series of traverses
that began late in 1964 at the South Pole and crossed,
zig-zag fashion, the sector of Antarctica bounded b
the 60°E. and Greenwich meridians. Starting at
Plateau Station, SPQMLT III covered 1,312 km
(815 miles), ending at a point about 320 km (200
miles) northeast of the Shackleton Range. The nine-
man party included researchers from ESSA's Coast
and Geodetic Survey, the University of Wisconsin,
Ohio State University, Belgium, and Norway.

Operations

A Navy reconnaissance flight made over the pro-
posed route of the traverse in late November 1967
revealed extensive crevasses near the end point; other
areas appeared to be free of such danger, however.

As on SPQMLT I and II, three diesel-powered
Sno-Cats were used for transportation. Two of the
Sno-Cats were outfitted with electronic and other
equipment needed for research; the third was
equipped with an ice drill capable of boring 10-cm
holes to a depth of 50 m. Each vehicle had a single-
sideband transceiver for intervehicle communication
and contact with antarctic stations.

Fuel for the engines and for personnel heaters was
carried in the large rubber "tires" of two modified
Rolli-transporters. Food and supplies \vrIe hauled in
10 sleds of one- and two-ton capacities.

Originally, the traverse party consiste of 10
8 scientists and 2 engineers. On December 8, however,
when the expedition was 80 km (50 miles) out Of
Plateau Station, one of the scientists became ill and
had to be returned to the station, reducing the num -
ber to nine.

When about 320 km (200 miles) from Plateau
Station, the party came upon a large Russian sled
that had been left behind by a Soviet expedition dur-
ing a journey from Plateau Station to Novolazarev-
skaya in March 1967. The sled, which is similar to one
the Russians left at the Pole of Inaccessibility early in

(Photo by author)

Rossman Smith lowers a radioactive density probe in a 50-rn-
deej hole.

(Photo by author)

' Traverse leader	 Yngvar Gjessing measures surface density with a Ramrnsonde.
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Route of SPQMLT III (indicated by dashed line). Routes of
Traverse I (1964-1965) and Traverse II (1965-1966) are

shown by solid lines.

(AU photos by author)

Arthur Rundle makes a snow-density measurement.

The author measures
the geomagnetic field
with a portable fiux-
ie magnetometer. PPQnlimpw
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Tractor approaches an abandoned Soviet drill sled.
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19643 is essentially a large wooden shelter on iron
runners that houses a drilling rig and sleeping quar-
ters.

Snow Stratigraphy and Accumulation
(SPQMLT UI)

On three occasions, the expedition was resupplied
with fuel and parts needed to repair equipment. The
supplies were air-dropped to the party by Navy LC—
130 aircraft from McMurdo Station. 2 A special radar
beacon, loaned by the Navy, helped guide the aircraft
to the party's location. Cairns, built of empty fuel
drums, were erected at the sites of the airdrops.

No unusual topographic features were discovered.
The terrain was generally flat, and its surface layer
consisted of hard-packed snow. The weather was
favorable, the temperature ranging from —40°C. to
—10°C. and the wind rarely exceeding 10 knots.
Severe whiteouts occurred during the final week of
travel. Vehicle breakdowns cost considerable travel
time, but outstanding work by the two engineers kept
the loss as low as possible.

On January 30 and 31, SPQMLT III ended when
the personnel, equipment, snow samples, and one
Sno-Cat were airlifted to McMurdo Station on two
flights by Navy LC-130 aircraft.

Scientific Procedures

Weather observations were made every six hours
during the period of the traverse. A profile of the ice
cap's thickness was obtained en route by means of a
continuously recording radio-sounding device. Every
8 km (5 miles), the traverse halted for a few min-
utes to permit measurements of local gravity, surface
elevation, snow density, and snow-accumulation rate.

Every 65 km (40 miles), a major station was estab-
lished at which the following investigations were
made: (1) The geographic position of the station
and a true bearing were determined by celestial obser-
vations; (2) the intensity and direction of the mag-
netic field were measured; (3) a 50-m hole was drilled
and the temperature and density of the ice at selected
depths were measured; (4) the thickness of the ice
cap was measured by the seismic-reflection method;
(5) a 3-rn-deep pit was dug to obtain snow samples
for later chemical studies; and (6) the near-surface
stratigraphy, density, and accumulation rate of snow
were studied and measured. At one of the major
stations, a difficult seismic-refraction experiment was
accomplished.

The scientific programs conducted on the traverse
are discussed more fully in the following articles.

"Antarctic Journal, vol. III, no. 3, p. 72.

ARTHUR S. RUNDLE

Institute of Polar Studies
Ohio State University

In order to establish a snow-stratification and ac-
cumulation 'reference for investigations to be con-
ducted along the route of SPQMLT III, investiga-
tions of these factors were conducted during late
November and early December at Plateau Station.
Snow accumulation was determined by the remeas-
urernent of the accumulation-stake network estab-
lished there in February 1966.

The remeasurement of the stake network showed
an average accumulation between January 21 and
November 25, 1967, of 5.7 cm (Gjessing, personal
communication). These stakes, when again inspected
by E. E. Picciotto on January 17, 1968, showed an
additional average increment of 0.3 cm (Picciotto,
personal communication). At 10 snow pits, the stra-
tigraphy revealed an extensive, hard, fine-grained
(wind-packed) surface layer. This layer, which is
interpreted as having been formed by high winds
during mid-November 1967 (Dingle, personal com-
munication), contrasts with the hard, summer "sin-
tered" layer described by Koerner (1968). The den -
sity of this upper layer, which accounted for more
accumulation than that precipitated during the year
1967, was determined as 0.364 g/cm, indicating an
accumulation of 2.07 g/crn 2 for that year. Direct
interpretation of the pit stratigraphy, however, re-
vealed an accumulation of 3.39 g/crn2, suggesting
that a more extensive sampling program would have
been desirable.

Along the traverse route, 168 shallow pits were
excavated, one approximately every 8 km (5 miles),
and examined for stratigraphic features and firn den-
sity.

The criteria used in determining the annual hori-
zons varied along the traverse route. They consisted
of hard layers, crusts, depth hoar, and texture changes
(particularly in grain size and shape).

Numerous problems arose in the interpretation of
the stratigraphy, the most notable being the frequent
possibility of one year's layer being very thin or miss-
ing entirely as a result of erosion of the small annual
increment. Thick layers, on the other hand, might be
accounted for by redeposition. Frequently, the ori-
gins of the hard layers, hoar layers, and crusts were
impossible to determine, and in many cases contra-
dictory interpretations of the number of years repre-
sented in one section could be made. Periodically,
however, an "indisputable" section was excavated, al-
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