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The fifth season of airborne radio echo sounding in Ant-
arctica was conducted in January 1978 by the Scott Polar
Research Institute (sPRI) in collaboration with the U.S. Na-
tional Science Foundation and the Technical University of
Denmark (TuD). Trials also were undertaken of a mag-
netometer operated by the Applied Physical Laboratory
(APL), Johns Hopkins University under NSF contract. The
National Science Foundation and the U.S. Navy (Antarctic
Development Squadron Six) made available an LC-130
airplane configured for radio echo sounding and magnetic
work.

The radio echo sounding team comprised D. J . Drewry
and D. T. Meldrum (leaders), R. H. N. Steed, E.Jankowski,
C. Hereward, A. Brimelow (all of Scott Polar Research In-
stitute), M. Pallisgaard (TuD), L. Irons (Ross Ice Shelf Proj-
ect, University of Nebraska), and C. Brown (Victoria Univer-
sity of Wellington, New Zealand). A new data logging system

was operated by G. Ahr and J . Klever (Naval Weapon
Center) and a magnetometer by A. Finkel and P. von Gunter
(APL).

Field operations. A total of 141 flight hours were flown dur-
ing 13 missions between 14 and 23January 1978. Sounding
was achieved along 25,000 kilometers (figure).

Radar equipment comprised 60 and 300 megahertz units,
designed by TUD in cooperation with SPRI, including the SPRI
echo strength measurement device (Neal 1976). Bottom
echoes were received over 80 to 90 percent of the on-station
track. A new development was the installation by National
Science Foundation of a Honeywell 1856A fibre optic record-
ing oscillograph with heat processing unit. This recorder pro-1
duced a rapid visual inflight trace of high quality, which gave
an invaluable spur to enthusiasm of both aircrew and scien-
tists. New antennas were designed and installed on the
airplane.

International Antarctic Glaciological Project (IAGP) area. (a)
Four flights in the coastal area between Dumont d'Urville
and Totten Glacier furnished data on ice flow patterns,
especially channelling into high velocity ice streams, at
margins of the east antarctic ice sheet and on bedrock con-
figuration of the Precambrian basement (Steed and Drewry,
in press).

(b) A low level pass was made over dome C to determine
layering structure of the ice sheet adjacent to the French 904-
meter drill hole.

Radio echo sounding
flights in Antarctica
1977-78. Only on-station
track is shown. Aircraft
refuelling stations de-

picted by solid circles.
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A profile was flown from Vostok Station towards dome B
long the flowline to assist interpretation of the Soviet Vostok
ore (Robin et al., 1977; Robin 1977).

(c) Sub-ice terrain was investigated in the Wilkes
ubglacial basin (Drewry, 1976), to the grid east of South
ole Station and beneath dome B.

West Antarctica. (a) A 100-kilometer reconnaissance grid
as established between the network accomplished in

1974-1975 in Marie Byrd Land (Rose, in press, a) and the
Ellsworth Mountains to investigate bedrock geology and in
particular the boundary between East and West Antarctica.
Analysis and interpretation of radar data will be supple-
mented with magnetic measurements.

(b) Data are allowing a better understanding of ice flow
towards the Ronne and Filchner Ice Shelves. Two lines were
flown along the axis of and across the Foundation-Patuxent
Ice Stream. In addition the grounding line of the Filchner Ice
Shelf was determined with increased precision between the
south-western end of the Heritage Range and the Pensacola
Mountains. The ice shelf edge is found to be located up to
100 kilometers farther inland than suggested by previous
mapping.

(c) Sounding was conducted along the flowline
downstream from Byrd Station and into the Ross Ice Shelf via
ice stream 'D' to assist interpretation and modelling of ice
sheet regime (Rose, in press).

(d) The first large sub-ice lake in West Antarctica was
detected along the western flank of the Ellsworth Mountains.
The water body is at least 13 kilometers in extent occupying a
bedrock hollow beneath 3,500 meters of ice. Several smaller
lakes were also identified.

Ross Ice Shelf. One mission collected data over the Ross Ice
Shelf at the request of the Ross Ice Shelf Project. In addition,
two lines were flown for further investigation of bottom
roughness characteristics of the shelf, begun in 1974-1975.
Application of radio scattering theory developed by C.S. Neal
on the basis of this latter work has enabled a detailed in-
terpretation of the physical nature of the ice/water interface to
be made. Zones of very smooth bottom have been located in
areas of known and potential bottom melting. Moreover,
assessment of the radio frequency dielectric absorption within
the shelf has, in conjunction with the scattering theory,
revealed areas in which sea water appears to be freezing to
the ice shelf base. The distribution of bottom melting and
freezing is of oceanographic interest (Neal, in press).

Other continuing investigations include studies of layering in
East Antarctica (Robin et at., 1977); studies of birefringence
and thus anisotropy of the dielectric constant of radar wave
propagation in ice sheets (Hargreaves, 1977); detailed sound-
ings behind the McMurdo dry valley area indicating the pre-
sence of sub-ice water, moraine, and a local ice surface dome
rather than general overspilling of the main ice sheet (Dre-
wry, in press); estimation of the heat flux through the base of
an ice sheet (Drewry, in press); and study of the relative
chronology between formation of ice sheets in East and West
Antarctica (Rose, in press; Drewry, 1978).

The U.S. National Science Foundation provided logistics
support. In particular, the untiring assitance of USARP repre-
sentatives in Antarctica and New Zealand is gratefully
acknowledged. We also thank the Commander, Executive
and Operations officers, pilots and both air and maintenance
crew of VXE-6 for their excellent support. The SPRI radio
echo sounding program is funded by U.K. Natural Environ-
ment Research Council.
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We are investigating the dynamics of ice flow along the
Byrd Station strain network and the interpretation of the Byrd
Station core results. The radio-sounding by National Science
Foundation, Scott Polar Research Institute, and Technical
University of Denmark detected internal layers in the ice
sheet. Analysis shows that this layering probably is associated
with the sedimentary stratigraphy and that the ice sheet near
Byrd Station has been flowing in a simple, nearly steady-state
fashion for some tens of thousands of years (Whillans, 1976).
A comparison of ice export rates with replenishment by new
snow accumulation supports this result of simple ice flow and
finds that, although the ice sheet is close to steady-state, it is
thinning slowly, at a rate of a little more than 0.03 meter per
year (Whillans, 1977).

The cause of this thinning first was attributed to inade-
quate present-day snow accumulation, but recently a much
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