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Geological fieldwork on Seymour Island during the
1974-75 austral summer led to a separate study of
coastal erosion that reveals an unusual pattern of ero-
sion, with implications for the tectonic history of the
James Ross Island area as a whole.

During 1974-75, a combined field party from the In -
stitute of Polar Studies and the Instituto Antartico Ar-
gentino spent five weeks studying the Upper Creta-
ceous—Lower Tertiary sequence on Seymour Island
(Elliot et al., 1975), principally along the coast.

One of the most striking features observed was the
unusually high rate of erosion and cliff regression along
the leeward side of the island (figures 1 and 2). This
phenomenon prompted the author to establish a series
of six stations in 1975 along the edge of the broad bay
between Cape Wiman and Bodman Point, near the
mouth of Cross Valley, to determine the rate of erosion.

Measurements taken at these stations by Hendrik Smit
of the Instituto Antartico Argentino each February from
1976 until 1978 reveal that the average rate of erosion
for all six stations over the three-year period was 0.97
meter per year, with two stations recording an average
rate as high as 1.33 meters per year (figure 3).

Although other stations could not be established else-
where on the island, it was apparent that the highest
rates of erosion of the island's semilithified silty sand-
stone occur on the leeward side rather than on the ex-
posed east coast, which is subjected to storm action from
the Weddell Sea.

Figure 1. Coastal sea cliff 2 kilometers north of the mouth
of Cross Valley, with slump material visible on the pack Ice

along the base of the cliff.

Figure 2. Abrasion at base of sea cliff approximately 5 kil-
ometers south of mouth of Cross Valley. The absence of any
accumulation of slump material at the base of the cliff (ex-
cept for recently slumped material) Indicates the rapid re-
moval of any new slump material by Ice action. It is this
rapid removal of slump material that maintains the steep,

unstable cliff face.

This apparent anomaly can be attributed to several
different processes acting in concert.

The western side of the island is separated from James
Ross and Cockburn islands by narrow channels and (like
the east coast) is not subjected to wave action. Its rapid
erosion appears to be related to greater thawing of the
permafrost layer and the subtle but pervasive action of
brash ice. The western side receives more direct sunlight
than do the shaded cliffs on the east, and melting of the
permafrost layer is greater. Furthermore, because of the
relatively unconsolidated nature of the silty sandstones,
the sea cliffs of the west are more susceptible to erosion.
The primary erosive agent is the tidal movement of the
pack and brash ice. The ice is frequently pushed against
the base of the cliff. The vertical movements of the ice
by tidal action slowly abrade the base of the cliff. When
the cliff is sufficiently undercut by this abrasion, slump-
ing occurs and most of the material comes to rest on the
surface of the ice. As the ice is carried out to sea, this
slumped material is carried away and eventually depos-
ited offshore. Slumps that do not fall on the ice accu-
mulate at the base of the cliff, but this slump material
is quickly spread out or carried away by ice and tidal
movement. As a result, no talus can develop at the base
of the cliff and a steep, unstable cliff face is maintained.

Normally the highest rates of erosion would be ex-
pected on the exposed eastern coast. However, the pres-
ence of nearly continuous sea ice in the Weddell Sea
prevents the development of any significant swell, even
though southerly winds are quite strong and may blow
for extended periods of time. In addition, the ground-
ing of large icebergs a short distance offshore dampens
any swells that may have developed. As a result, little or
no wave action is present along the eastern coast. In
addition, the beaches along this coast are fairly steep and
composed of coarse cobbles. Because of the fairly steep
slope, sea ice is only rarely driven up the beach to the
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base of the cliffs. The net result of little wave action and
relatively steep beach profile is that abrasion of the base
of the sea cliffs is greatly reduced.

The rapid rate of erosion of Seymour Island has an
interesting implication for the tectonic history of the
James Ross Island area. Because of the rapid erosion of
its coastline, Seymour Island must be considered an ex-

tremely young tectonic feature that has been uplifted
only recently.
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Figure 3. Study area of coastal erosion on Seymour Island, with annual erosion data for each station.
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From May 1978 to May 1979, geologists from La-
mont-Doherty Geological Observatory continued their
fieldwork on selected regional problems within the Pa-
tagonian and Fuegian cordilleras of the southern Andes.

Working on the Atlantic side of the cordillera, Terry
Wilson, accompanied by a student from the University
of Chile, Santiago, initiated a structural program of in-
vestigation within the Cretaceous-to-Tertiary foreland

fold and thrust belt in the Ultima Esperanza region. In
addition, final reports were being completed on field-
work conducted by Margaret Winslow during the past
four years in the foreland terranes of Peninsula Bruns-
wick and northern Tierra del Fuego.

Within the principal cordillera, field studies were
completed by two working groups and another field
project was under way. On the iIv Hero cruise 78-2, Eric
Nelson, accompanied by Ian Dalziel and Ian Ridley (La-
mont-Doherty Geological Observatory), A. Geoff Milnes
(the Swiss Federal Institute), and Constantino Mpodozis
(University of Chile), Luis Oviedo, (University of Con-
cepcion), and Ricardo Guzman (Chilean Institute of
Geological Investigations) completed the detailed struc-
tural field investigation of Cordillera Darwin started
with the i'/v Hero cruise 77-4 (Nelson et al., 1977; Nel-
son, Dalziel, and Milnes, 1980; Nelson, Daiziel, and Rid-
ley, 1979).

Richardson Allen, working in the canals to the west of
Puerto Natales on the structural evolution of the Cre-
taceous ophiolitic terranes, completed two months of
fieldwork and subsequently continuing this study with
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