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From January 19 to January 30, 1974, a U.S. Army
Cold Regions Research and Engineering Laboratory
(cIuEL) field party conducted a survey of potential
runway sites for heavy, wheeled airplane (e.g. C-130,
C-141. and C-5A) landings in the Pensacola Moun-
tains. The major emphasis was on finding a large area
of blue glacial ice that could, with very little prepara-
tion, be used for wheeled aircraft landings.

The need for such a runway is predicated on future
logistics requirements of research programs in the
Pensacola Mountains, and of an analysis of overall
U.S. antarctic logistics support operations (Day et al.,
1973). This analysis shows that money could be
saved by flying personnel and cargo in large, wheeled
airplanes, to the Pensacola Mountains area (via the
Antarctic Peninsula) ; from there, the Personnel and
cargo would be transported to such stations as South
Pole and Siple in smaller, ski-equipped airplanes.

En route to the put-in site (Cordiner Peaks), aerial
reconnaissance of potential runway sites was made in
the Patuxent Range, the Neptune Range, and the
Cordirier Peaks. Weather conditions did not permit
an aerial reconnaissance of the Forrestal Range or
of the Dufek Massif. During the flight, both blue ice
and large moraine areas were inspected for possible
runwafr sites. The extensive moraine area to the east
of Mount Cross, in the Patuxent Range, for example,

Figure 1. Moraine and blue ice areas east of Mount Cross,
Patuxent Range.
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Figure 2. Traverse routes and mountain peaks climbed in the
Cordiner Peaks. The black square at the bottom is put-in site
location. The larger black strip north of Rosser Ridge is the area

of the runway site survey.

was judged a possible site for constructing a gravel
runway (using the boulder till) or for locating a blue
ice runway next to the moraines (fig. 1). The size of
the boulder till aggregate would necessitate crushing of
the rock before placement. Large blue ice areas also
were observed west of Mount Whillans and at Mount
Bruns, in the Patuxent Range, and to the north and
time west of Rosser Ridge, in the Cordiner Peaks.

Put-in, dictated by weather, was southeast of the
Cordiner Peaks (53°12'W. 82°52'30"S.). An auto-
Inatic weather station was installed at this site (fig. 2).
A snow pit study indicated that the site has a mean
annual temperature of —29°C. (± 1°C.) and a 40-
centimeter snow accumulation. From the put-in site
the field party proceeded to the north side of Rosser
Ridge where a topographic survey was made of a
1,500 meters long section of blue ice. Topographic
survey data from the site are given in fig. 3. Site
characteristics are as follows:

(1) runway orientation: east to west;
(2) prevailing wind direction: from the east:
(3) elevation: about 800 meters
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Figure 3. Elevation profiles of the blue ice surface at the site of the runway survey north of Rosser Ridge.
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(4) longitudinal grade: +0.6 percent to the east;
(5) lateral grade: +1.0 percent to the north;
(6) available runway length: about 2.5 kilometers;
(7) ice surface microrelief: sun and wind-cupped

surface at 10 and 30 centimeters in frequency, scat-
tered snow dunes from 5 to 15 centimeters high.

In short, the site appears to be suitable as a runway
for heavy, wheeled airplanes. The terrain at the base
of Rosser Ridge (land-ice interface, approximately
1 kilometer from the runway area) is highly suitable
for the location of a permanent camp.

From the Rosser Ridge survey site the field party
returned to pick up provisions at the put-in site and
then proceeded overland (fig. 4) to the base of Mount
Lechner. The elevation profiles obtained at the site
are given in fig. 5. Site characteristics are as follows:

(1) runway orientation: north to south;
(2) prevailing wind direction: from the east and

the northeast;
(3) elevation: about 1,400 meters;
(4) longitudinal grade: +0.75 percent to the

south;
(5) lateral grade: +1 to 2 percent to the west;
(6) available runway length: at least 3 kilometers;
(7) ice surface microrelief: very smooth, much of

the area snow covered (average snow depth is 4
centimeters, increasing toward the west). This site,
although feasible, is less suitable as a runway than the
Rosser Ridge for the following reasons:

(1) considerable snow removal required;
(2) predominant winds not in direction of runway;
(3) higher elevation requires longer runway;
(4) downhill grade of the runway's predominant
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approach or landing direction requires a longer
runway;

(5) nunataks restrict approach or takeoff (in either
direction).

Considering the effects of elevation, temperature,
grade, and wind, a runway at Rosser Ridge would
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Figure 4. Traverse routes and general location map o areas
visited in the Cordiner Peaks and Forrestal Range
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Figure 5. Elevation profiles of ice surfaces at site of runway survey, near Mount Lechner.

require a 6 percent increase in length relative to the
basic required runway length of jet aircraft. At
Mount Lechner, the increase in the basic required
runway length would be 20 percent.

A power spectral density analysis of the two sites'
ice surfaces was performed. This analysis indicates
that there are weak spectral peaks of limited signifi-
cance in the Rosser Ridge profile at approximately
100- and 65-meter intervals; the surface is similar
to a rough road. The spectral analysis of the Mount
Lechrer data showed a strong peak at 75 meters;
here, too, the amplitude of the roughness was not
large I (on the order of 1 to 2 centimeters). In short,
the ic surfaces are similar to field runways.

We acknowledge the field assistance of Mr. George
Erlanger. The power spectral data analysis was done
by Er. William D. Hibler, III, and Mr. Floyd
Kugz-uk. The field study was performed under
Naticnal Science Foundation interagency agreement
NSF—CA95.
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Crevasse detection using an
impulse radar system

A. KOVACS and G. ABELE
U.S. Army Cold Regions Research and

Engineering Laboratory
Hanover, New Hampshire 03755

Diiring the 1973-1974 austral summer, an impulse
dair system was evaluated for use as a crevasse
te4tor. The system, a prototype of the GSSI-3000
ie of down looking radar systems (Geophysical
irey Systems, Inc.), consisted of a pulse trans-

mitter, a transmit-receive switching section, a receiver,
and a graphic recorder. These components were
mounted inside a tracked vehicle and occupied about
one-half cubic meter of space. The antenna was in-
corporated into a hull that was towed over the snow
surface. The beam of the antenna was designed to
be broadest in the forward and aft plane of the hull
(i.e. the direction of travel).

The radar output frequency of this system is 1
to 100 megahertz. In theory, a short pulse of electro-
magnetic energy is radiated from from the antenna
into the subsurface and then is reflected from one
or more subsurface horizons back to the antenna.
The number of horizons penetrated depends on their
electrical characteristics (i.e. their dielectric constant
or conductivity). The two-way travel time then is
displayed in real time on a continuous stripchart
recorder in the same manner as a single-trace acoustic
profiling system used for sub-bottom profiling of
marine sediments. The return times may be equated
to distance if the effective dielectric constant of the
medium between the surface and the sub-surface
reflector is known.

When used for crevasse detection, the forward-
directed electromagnetic signal is least attenuated and
radiates fastest through the lower density (lower
dielectric), near-surface snow cover. In the case of a
crevasse, therefore, the first return is reflected from
a near-surface crevasse wall.

A field trial of this radar system was made on the
McMurdo Ice Shelf at a 3 meters wide, snow-bridged
crevasse. The antenna was pulled at a slow walk
from one side of the crevasse to the other. During
this trial the antenna was pulled perpendicular to the
crevasse from 9 meters on one side to 12 meters on
the opposite side. A graphic record of the reflected
radar signal is shown in fig. 1. This record shows that
the crevasse was detected when the antenna was at
least 9 meters away from either wall. Similar results
were obtained when the antenna was moved from
any angle up to the crevasse.
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