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During the 1985-1986 field season, the University of Wiscon-
sin continued its field geophysical studies of the Siple Coast
area. Once again, our work was concentrated at Upstream B
(UPB) camp (see figure for location) and was carried out in close
cooperation with groups from Ohio State University and the
National Aeronautics and Space Administration.

Seismic work at UPB comprised two parts: "active" seismic
explorations, involving explosive sources, and "passive" seis-
mic recording of natural events in and beneath the ice stream.

Active seismic work at UPB consisted of two continuous reflec-
tion profiles, each 12.5 kilometers long, oriented parallel to ice
flow, and centered on the Ohio State University strain grid. The
two profiles were parallel and separated by about 1-kilometer
transverse to ice flow. Two-fold common-depth-point records
including both compressional-wave and shear-wave data were
recorded. Several short continuous-reflection lines were shot
transverse to the direction of flow to tie the two parallel lines
together. This design complements the experiments of the first
2 years during which first (1983-1984) a dilated till layer was
discovered beneath ice stream B (Blankenship et al. 1986; Alley
et al. 1986) and then (1984-1985) the continuity of the till trans-
verse to ice flow was tested (Rooney et al. in press). This year's
experiment was designed to test the continuity of the till parallel
to ice flow. Preliminary examination of field records indicates
that the till exists at many spots along both of the lines, but its
continuity has yet to be determined.

Two locations were chosen for wide-angle seismic reflection
shooting similar to that done during the 1983-1984 season. The
results from these experiments should enable us to determine
the compressional- and shear-wave velocities and, from them,
some of the properties of the till, such as porosity and effective
pressure. (The 1983-1984 data indicated a compressional-wave
speed of 1,600 meters per second, shear-wave speed of 150
meters per second, till porosity of 40 percent, and effective
pressure of 50 kilopascals.

Passive seismic monitoring of ice stream B, undertaken for
the first time during this field season, consisted of a 1-month
deployment of a new fiber-optically linked array of seis-
mographs developed at the University of Wisconsin
Geophysical and Polar Research Center. The array comprised
nine elements; each element detected all three components of

ground motion. Seismometers were sensitive to frequencies
between 30 and 400 hertz. Signals from the seismometers were
digitized at the array elements and transmitted over fiber-optic
cable to a central node where they were continuously
monitored. When a microearthquake was detected, the digital
data for some specified period of time both before and after the
detection time was recorded. (Recording was done with the
digital seismic-recording system developed by the Geophysical
and Polar Research Center in 1983.) This procedure ensured the
acquisition of both compressional- and shear-wave arrivals at all
elements of the array.

The seismic array was deployed close to the center of the ice
stream near UPB camp. The nine elements of the array were
distributed as a double cross on a rectangle of approximately 2
X 4 kilometers; the long dimension of the array was parallel to
the direction of flow of the ice stream. The array was tested and
calibrated by detonating 30 explosive charges at known loca-
tions within it.

During the period of seismic monitoring, approximately 25
microearthquakes per hour were detected and recorded, 16
events were true "icequakes" associated with crevassing near
the surface, and presumably near the margins, of the ice
stream. The most interesting phenomenon, however, was a
group of nine small microearthquakes occurring only minutes
apart. Preliminary analysis of the location and the focal mecha-
nism of these events shows that they were associated with slip
on low-angle thrust planes at or near the bottom of the ice
stream. The exact location of these planes will be determined by
a more complete analysis. It will benefit our analyses that, by
good fortune, the seismic activity we observed occurred within
the region that is densely covered by seismic reflection profiles.

During the season, our radar development project came to
fruition. The radar transmitter and receiver (50 megahertz) as
well as the digital recorder were upgraded for airborne opera-
tion. This upgrade, performed at the Geophysical and Polar
Research Center, resulted in a digital radar system capable of
true "coherent integration." This capability greatly increases the
signal-to-noise ratio for radar echoes and can be used to reduce
scatter from the surface of the ice by reducing the effective beam
width of our antenna along the direction of motion (as in an
unfocused synthetic aperture radar).

Extensive airborne profiling (figure) was done using the new
digital radar system mounted in a DeHaviland Twin Otter air-
plane based at the UPB camp. This profiling included an 8,000-
kilometer reconnaissance survey of the catchment areas of ice-
stream B and C. The resulting maps of surface and bottom
topography of the ice sheet in this region will be used to con-
tinue mass-balance studies already begun (Shabtaie and
Bentley in press), as well as to investigate the interaction be-
tween the ice sheet and the ice streams. In addition, 6,000
kilometers of detailed survey grids were flown to determine the
continuity of the surface and basal feature of the ice stream as
well as to map reflection amplitudes and roughness of the bed.
Altogether approximately 16,000 kilometers of survey informa-
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Map of the Siple Coast region showing radar flight lines from 1985-1986 (solid lines) and 1984-1985 (dashed lines). Heavy lines denote the
margins of the ice streams and their flow bands on the Ross Ice Shelf. 131, B2, C, D, and E are ice streams; "UB," "DB," "UC," and "DC" are
surface base camps; and "C.I.R." is "Crary Ice Rise:' [Delineation of the ice streams is not exact—see Shabtaie and Bentley (in press)for a more
accurate version.]

tion were successfully recorded in phase-preserving form by
the new digital radar system. The output of the aircraft's inertial
navigation system and altimeters was recorded also during
these surveys.

Several kilometers of digital-radar profiling on the surface
were completed along survey lines both parallel and perpen-
dicular to ice stream flow near the UPB camp. These profiles
should yield new information about the characteristics of the
ice-stream bed; we hope to develop a diagnostic test for the
existence of active, deforming till.

As part of the cooperation between groups, the National
Aeronautics and Space Administration and Ohio State Univer-
sity investigators remeasured positions at a number of markers
both on the Ross Ice Shelf and on the inland ice emplaced and
measured in 1984-1985 by our field parties. In addition, gravity
measurements were made at remote sites by field personnel
from Ohio State University.
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