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Figure 2. Airborne radar profile across ice stream C from ridge CD to ridge BC. Upstream C camp was at marker 11; the center of the
seismic recording array was between markers 12 and 13 (offset a few kilometers downstream). The surface echo is at about 4 microseconds
and the bed echo Is between 15 and 21 microseconds. The straight lines above and below the surface echo exemplify the brackets within
which the autopicker looks.
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The British Antarctic Survey, Byrd Polar Research Center,
University of Washington, and the Polar Ice Coring Office

continued a cooperative program to obtain paleoclimate data
from near latitude 70°S in the Antarctic Peninsula. In 1989-
1990, a field program was carried out on the crest of Dyer
Plateau (70°40'S 64°50'W), which included ice coring to 235-
meter depth, near-surface sampling in pits, and various geo-
physical measurements. This article summarizes geophysical
measurements carried out by the University of Washington.
Ultimately, these data will serve as input to flow models for
prediction of the distributions of age and finite strain beneath
the ice divide and adjacent flanks and as tests for evidence of
past variations in the mass balance and dynamics of the ice
sheet.

Geophysical measurements included geodetic surveying of
an extensive marker network, satellite location of three mark-
ers, radio-echo sounding traverses, marking of core holes for
vertical strain measurement, and snow accumulation.
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Figure 1. Map of marker locations and radio echo sounding trav-
erses. Dashed lines show parts of profiles where bed echos were
not detected. (m denotes meter. km denotes kilometer.)

A 23-marker array established and surveyed in 1988-1989
was resurveyed to determine relative surface velocity and strain
rate in a 3-kilometer square centered on the ice divide. The
results show strain rate perpendicular to the divide to be much
larger than the strain rate parallel to the divide in spite of along
divide slope variations. A larger scale array was expanded to
a total of 98 markers covering a band approximately 20-kilo-
meter long across the divide and approximately 8-kilometer
wide parallel to the divide (figure 1). This array was surveyed
for the first time using approximately 750 observations of an-
gles and distances. Relative coordinates have been determined
by least squared reduction of the residuals to the observation
set. These coordinates together with barometric leveling be-
tween the surveyed markers provide control for a detailed
topographic map of the surface, which provides geometrical
input for flow modeling. Transit satellite locations of three
markers fix absolute coordinates in the marker array.

Radio-echo sounding traverses were made along grid lines
of the marker array (figure 1) using a digitally recording, low-
frequency impulse radar system. The system was similar to
that described by Jacobel, Anderson, and Rioux (1988) with

1990 REVIEW

the addition of a nonlinear compression preamplifier and higher
power impulse transmitter.

Bed echos were easily identifiable on all profiles except for
a few locations (figure 1). Measured depths ranged from 0.3
to 1.2 kilometer with large changes over short distances in-
dicative of steep bed slopes in many locations. Because of the
rugged basal topography, accurate interpretation of the echos
requires migration. Figures 2 and 3 show echo profiles from
two lines crossing in the vicinity of the 1990 core site. The site
lies on the crest of a local east-west trending ridge in the sub-
glacial topography. A preliminary depth determination at the
site (figure 1) is 348 meters. Based on the surface accumulation
rate measured over the year from the 1988-1989 to the 1989-
1990 austral summer (0.53 meters per year ice equivalent), on
the firn density profile measured on the core, on the assumed
steady state, and on a simple approximation to a divide-like
flow pattern (Raymond 1983), the age of the deepest 1990 ice
samples from 235 meters would be approximately 1.2 x 10
years. Flow modeling in progress and eventual remeasurement
of the core hole for vertical strain rate will refine this estimate.

Figure 2. Radio-echo profile from a west-to-east trending line pass-
ing about 20 meters south of the 1990 core site (figure 1). Scatter
from the core-drill suspension cable and surrounding camp marks
the location of the core hole. Horizontal length of the profile is 4
kilometers with west on the left. The full vertical height is 11 micro-
seconds travel time.
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Figure 3. Radio-echo profile from a north-to-south trending line
passing 250 meters west of the 1990 core site (figure 1). The white
vertical line marks the location on the line of closest approach to
the core site. Horizontal length of the profile is 1 kilometer with
north on the left. The full vertical height is 11 microseconds travel
time.

Internal layering was detectable without any signal pro-
cessing in roughly the upper third to half of the ice thickness
in almost all profiles and deeper in some profiles (figure 2).
Digital processing of the signals increases the depth to which
internal reflections can be detected. Environmental radio-fre-
quency noise hampered detection of the weak signals from
internal layers. This noise was most serious during nighttime
hours, which limited the time over which profiling for internal
layering could be done successfully.

The geometry of the internal layering shows a clear rela-
tionships to the bed topography depending on whether the
profile is parallel to or transverse to the flow direction. Effects
from spatial gradients in accumulation rate are also apparent.
Analysis of the echo data has not progressed far enough to
identify definite evidence for past changes in the flow regime.
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