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The Siple Coast Project continues with major efforts being
made by an increasing number of institutions and scientists
(SCP 1989). Our contributions to this project have involved a
wide range of different activities all directed toward fulfilling
the goals of the Siple Coast Project. These goals are to deter-
mine the mass balance of that portion of the west antarctic ice
sheet that drains into the Ross Ice Shelf, to identify the physical
processes controlling its ice flow, and to predict its future using
sophisticated numerical models. During 1988-1989, we partic-
ipated in our fifth season of collecting and analyzing field data.

Twenty-two sites were visited in the catchment areas of Ice
Streams D and E to provide data for calculation of the present
net mass balance (figure 1). A Twin Otter airplane, contracted
by the National Science Foundation from Ken Borek Air, Ltd.,
and based at Byrd Surface Camp, was used to transport two-
person field teams between these remote sites. Field personnel
were from the National Aeronautics and Space Administration
and Ohio State University. At 15 of the sites, a hand-augered
firn core was collected up to 15 meters deep and air temper-
ature measured at a depth of 10 meters in the hole. The firn
samples are to be analyzed at Ohio State for beta-particle ac-
tivity as a means to determine accumulation rate. Geographic
position was measured at each site using Magnavox MX1502

Figure 1. Map of Siple Coast, West Antarctica. Ice streams A through E, major glaciers, mountain outcrops, and U.S. field stations are
Identified. Closed circles in the catchment of ice streams D and E indicate locations of survey markers discussed in text. Outlined area
containing Ice streams C, D, and E indicates region covered by 10 Landsat thematic mapper images.
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satellite positioning receivers. During a future study, ice ve-
locities at these sites will be determined after a second mea-
surement of stake position.

On Crary Ice Rise, thermistor cables installed in December
1987 were measured to obtain temperature profiles from sur-
face to bed at two locations (figure 2). In addition, surface
leveling, strain-rate and velocity measurements were made to
assess the shape and dynamics of the ice rise. At both sites,
the temperature of the basal ice is below freezing, correcting
an erroneous assertion made earlier that the base of the ice
rise was temperate (Bindschadler et al. 1989). Our analysis of
the temperature profiles shows that Crary Ice Rise is much
younger than Holocene age (Bindschadler, Roberts, and Iken
in press). By modeling the temperature profiles, we showed
that the ice at the deeper site "D" grounded between 950 and
1,340 years ago with a preferred age of 1,100 years while the
ice at the shallower site "S" grounded just 580 years ago.

Reoccupation of a marker on a raft at the side of the ice rise
("R" in figure 2) confirmed that the raft has separated from
the ice rise. The measured velocity of 129 ± 8 meters per year
is slightly less than our earlier estimate of 160 ± 20 meters per
year (Bindschadler et al. 1988).
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Figure 2. A. Boundary and elevation contours of Crary Ice Rise.
"S" and 'D" indicate positions of shallow and deep drill holes
where temperature profiles were measured. Straight lines indicate
optical level lines. "R" is raft which has separated from the ice
rise. B. Temperature profiles at sites "S' and "D." (km denotes
kilometer; m denotes meter.)

Analysis of other data collected in previous years from around
the ice rise implies that the ice rise is migrating upstream
(Bindschadler, Roberts, and, MacAyeal 1989). This conclusion
is based on the calculation of net mass balance in regions
around the ice rise which shows that thickening is occurring
upstream of the ice rise at a rate of 0.76 ± 0.13 meters per
year while downstream there is thinning at a rate of 1.02 ±
0.21 meters per year. While this calculation ignores basal melt-
ing or freezing, we doubt that basal mass exchange is large
enough to contradict our results.

At the mouth of ice stream C, remeasurements of stake
positions and strain figures confirm that the ice is almost stag-
nant with velocities of only a few meters per year and strain
rates less than 10 5 per year. The retreat of the grounding line
reported in Thomas et al. (1988) is taking place at a rate of 28
meters per year continues but is not uniform along the entire
grounding line. Repeat optical leveling at a second grounding
line site did not show the same marked retreat. A series of ice
hummocks identifiable on Landsat thematic mapper imagery
were visited and geographic positions obtained to aid in the
geographic registration of this and other adjacent images.

Analysis of a set of 10 thematic mapper images (see figure
1) indicates a number of interesting features as reported in
Stephenson and Bindschadler (in press). These include a dis-
tributed system of thin ice streams that feed into the main ice
stream, the intermittant nature of streaming flow in the upper
regions of ice streams, the narrowness of the crevassed mar-
gins of ice streams D and E (in contrast to the broad northern
margin of ice stream B), and the ability to see ancient flow
features on ice stream C even though this ice stream appears
to have stopped some 200 years ago (Shabtaie and Bentley
1987).

This work was supported by National Science Foundation
grant DPP 86-14407.
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