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Knowledge of the Ross Ice Shelf has increased
steadily since the historic IGY traverses (Crary et al.,
1962). Ice thickness measurements by Crary using
standard seismic techniques, along with accumulation
studies (Heal) and Rundle, 1964), strain measure-
ments (Zumberge, 1964), ice velocity determinations
(Hofmann et al., 1964; Dorrer et al., 1969), and data
on the discharge of outlet glaciers into the Shelf from
the western part of the drainage system (Giovinetto et
al., 1966) provided the basis for an assessment of the
mass balance of the drainage system by Giovinetto
and Zumberge (1968). The results showed a positive
net budget for the entire Ross Ice Shelf drainage
system even though the values used for accretion and
ablation at the bottom are questionable.

Because the gain or loss of mass by bottom freezing
or melting is calculated by indirect methods involving,
among other things, the rate of change of shelf-ice
thickness along flow lines, it is important to know
the thickness of the shelf ice with greater precision
and at more closely spaced points than was available
to Giovinetto and Zumberge in their mass balance
studies. The development and refinement of the air-
borne radio echo sounding technique by Evans and
Robin (1966) provided the means whereby contin-
uous ice-thickness profiles could be measured along
predetermined flight lines.

Scientists from the Scott Polar Research Institute
(SPRI) in cooperation with the U.S. Navy flew
several flight lines across the Ross Ice Shelf in De-
cember 1967 making continuous ice-thickness profiles.
These profiles, recorded on 3511-im film negatives
from which ice thicknesses were later measured at
each half-minute of flying time using a calibrated
scale under a microscope at SPRI, resulted in well
over 1,000 spot ice-thickness measurements.

The flight lines were first calculated as a dead
reckoning course and then corrected for wind drift
and checked against a few points of known geo-
graphic coordinates. The corrections were pro-

grammed for computer analysis which resulted in
computer plots of all flight lines. Fig. I shows the
computer-corrected flight lines plotted on a base
map.

The senior author spent part of February and
March 1969 at SPRI working on this project. The
ultimate goal was to produce an isopachous map of
ice thickness for the Ross Ice Shelf betwven the
165°W. and 170°E. meridians and from about 82°S.
to the ice front.

The ice-thickness values recorded at each minute
along the flight paths were used as a basis for
drawing isopachous lines on a trial and error basis
with an isopachous interval of 25 rn until a best fit was
obtained. Some navigational errors are known to exist
in the flight lines even after correction b y the com-
puter, because ice-thickness values at points of inter-
section of different flight paths did not agree in
every case. Also, since the measurements of ice-thick-
nesses from the photographic record were probably
accurate only to within ± 10 m, a 25-na isopachous
interval was not considered warranted, and an in-
terval of 50 m was employed in the final compilation.

After the best-fit method of drawing isopachous
lines was used, ice-thickness values along flight lines
were plotted on a graph and connected by a smooth
line in order to refine the location of isopachous lines
(Fig. 2).

The isopachous map itself will be published in con-
nection with a further analysis of hottoims melting and
freezing. Future airborne radio echo soundings will be
made for the Ross Ice Shelf south of 82°S., thereby
providing data for the coiimpilation of an isopachous
map of the entire Ross Ice Shelf.
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:jgure 1. Computer-corrected
flight lines over the Ross

Ice Shelf.

Figure 2. Ice-shelf thickness vs.
distance from ice front.

meters	 I I Mt MLUNO rLIOnu LIIN

I	 I
0 kilometers	50	 100	 150	 200	 250	 300

DISTANCE FROM ICE FRONT

Evans, S. and G. de Q . Robin. 1966. Glacier depth-sound-	Heap, J . A. and A. S. Rundle. 1964. Snow accumulation
ing from the air. Nature, 210(5039) : 883-885.	 on the Ross Ice Shelf, Antarctica. Antarctic Research

	Giovinetto, M. B. and J . H. Zumberge. 1968. The ice	Series, 2: 119-125.
regime of the eastern part of the Ross Ice Shelf drainage	Hofmann, W. E., E. Dorrer, and K. Nottarp. 1964. The
system. International Association of Scientific Hydrology.	Ross Ice Shelf Survey (RISS) 1962-1963. Antarctic Re-
Publication no. 79: 255-266.	 search Series, 2: 83-118.

Giovinetto, M. B., E. S. Robinson, and C. W. M. Swithin-	Zumberge, J . Fl. 1964. Horizontal strain and absolute move-

	

hank. 1966. The regime of the western part of the Ross	inent of the Ross Ice Shelf between Ross Island and Roose-
Ice Shelf drainage system. Journal of Glaciology, 6(43) :	velt Island, Antarctica. Antarctic Research Series, 2:
55-68.	 65-81.

216	 ANTARCTIC JOURNAL




