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The extent of advance or retreat of ice shelves and glacier
tongues along the antarctic coastline is known only for a few

well-studied areas; yet to assess changes induced by global
climatic variations properly, the entire coastline should be mon-
itored. Climate-induced changes in the area and volume of
polar ice sheets may severely affect the Earth's densely popu-
lated coastal regions; melting of the west antarctic ice sheet
alone would cause a sea-level rise of 3 to 5 meters (Mercer, 1978;
Thomas, Sanderson, and Rose 1979).

An extensive set of Landsat images covering Antarctica was
acquired in the early to middle 1970's. Recently, an international
consortium of the Scientific Committee on Antarctic Research
began a program to obtain new Landsat images over the ant-
arctic coastal region. Pairing these later views with scenes im-
aged earlier will permit changes in the coastline to be moni-
tored (Lucchitta and Ferguson 1986). Our pilot study showed
that the images, after scanning, digitizing, and registration,
can be manipulated by image-processing techniques. These
techniques enable us to compare the extent of shelf ice, glaciers,
and open-water or seasonal ice and to map and quantify the
changes. Our study also showed that many crevasse patterns
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Figure 1. Stancomb-Wills Glacier Tongue of the Brunt Ice Shelf, Weddell Sea. Lyddan Island at top left. Movement vectors, obtained by
tracing crevasse patterns on Landsat images acquired 12 years apart. (Landsat images MSS 1579-08270, path 190, row 114, 22 February
1974, and MSS 50702-08511, path 181, row 113, 1 February 1986.) The vector lines originate at measured point (right end of faint white lines),
here shown on the earlier Landsat image. Glacier was divided into fields A, B, C (separated by heavy white lines). Grounding line is near
origin of heavy lines on right side of glacier, glacier has moved to the left.
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Figure 2. Graph showing the ice tongue increase in velocity toward
the shelf front. Baseline is near the grounding line. Velocities
range from about 1 kilometer per year at 20 kilometers from the
grounding line, to about 1.2 kilometers per year at 100 kilometers
from the grounding line. The velocities of path A are slowest, prob-
ably because the glacier tongue is pinned by the ice shelf and
Lyddan Island to the north. The velocities of path B in the center
are fastest. The velocities of path C are intermediate, probably
because the south side of the glacier is less confined, being bor-
dered by open water or "thin" ice shelf between tabular icebergs.
(km denotes kilometers.)

in the floating part of outflow glaciers retain their identity over
as long as 15 years, so that the patterns may be registered
digitally by using a computer-interactive display or optically by
using a stereoscope. From the registered points, the movement

of the crevasse patterns can be calculated giving an extensive
velocity profile of the glaciers. For example, 70 points on the
Stancomb-Wills Glacier and Ice Tongue, eastern Weddell Sea,
Queen Maud Land, yielded velocities ranging from 950 meters
per year near the grounding line to 1,200 meters per year at
100-kilometer distance seaward from this line. The statistical
error of the measurements along individual flowlines was de-
termined to be 3 to 5 percent. Our data agree well with a
velocity of 1,300 meters per year obtained on the ice tongue
just west and downstream from our measurements (Thomas
1973). This glacier and ice tongue have moved exceptionally
fast. Similar measurements are possible for most outlet glaciers
in Antarctica, and we have identified about 20 sets of presently
available paired Landsat images for further analysis. (See fig-
ures 1 and 2.)

Monitoring coastline changes and obtaining a baseline of cur-
rent glacier velocities will significantly improve our understand-
ing of the present antarctic environment and its sensitivity to
future changes in global climate.
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A summary of work accomplished during the 1990-1991 proj-
ect year (1 June 1990 to 31 May 1991) by staff of the National
Science Foundation's Ar .arctic Marine Geology Research Facil-
ity and Core Library at the Florida State University is a litany
of familiar activities: the distribution of samples from the col-
lections, the receipt of new specimens, sediment description
work, and miscellanea.

Sample distribution. From the dredged, trawled, grabbed, and
cored sediments comprising the antarctic and southern ocean
collections in storage at the Facility, 1,109 samples were distrib-

uted to 19 scientists at 16 institutions in seven countries (Aus-
tralia, England, Germany, Japan, New Zealand, Sweden, and
the United States). Distributed on the basis of 25 separate re-
quests received by the Curator, the samples were taken:
• from 35 piston cores (257 samples), 48 trigger cores (96 sam-

ples), and 10 Blake trawls (39 samples) recovered aboard 17
of the 45 southern ocean coring cruises of USNS Eltanin;

• from 12 piston cores (196 samples) and two trigger cores (two
samples) recovered aboard four of the five coring cruises of
ARA Islas Orcadas to the South Atlantic Ocean and the Wed-
dell Sea;

• from 5 piston cores (377 samples) and 51 grab specimens (54
samples) retrieved aboard four austral summer cruises (1978-
1979, 1979-1980, 1981-1982, 1982-1983) of the U.S. Coast
Guard icebreaker Glacier;

• from 5 of the 15 Dry Valley Drilling Project (DVDP) drill cores
(49 samples), involving 37 of the 408 core boxes; and

• from 31 of the 216 boxes of drill core (39 samples) recovered
from the CIROS-1 and CIROS-2 drill holes (CIROS is Ceno-
zoic Investigations in the Western Ross Sea).
Thus, the 1,109 samples were removed from 109 different

cores, ten different trawls, and 51 different grab specimens
recovered aboard 25 cruises of three vessels, and from seven
drill holes. Recovery areas represented by specimens that were
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