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We visited Cockburn Island by helicopter on 9 March 1982.
The major purposes of our visit were to locate in situ outcrops of
the Pecten Conglomerate and to sample for both macro- and
microfaunas. Cockburn Island has a striking cone-shaped profile (figure 1). The island is nearly circular, is extremely steepsided, and has a broad, flat surface. It is approximatey 2 to 3
kilometers across at the widest point. A prominent conical hill is
located along the northwestern edge. Both this hill (about 450
meters) and the broad meseta (about 250 meters) surrounding it
consist of volcanic James Ross Volcanic Group rocks. The island's distinctive physiographic form is the result of a resistant
protective cap of basalt overlying the loosely consolidated Cretaceous sediments.
The stratigraphy of the island consists of three groups of
rocks: Cretaceous-(?) Early Paleogene sediments exposed on the
lower slopes of the island, overlain by cliff and meseta-forming
James Ross Volcanic Group rocks, with Pecten Conglomerate
overlying the volcanic rocks.
The Upper Cretaceous strata on Cockburn Island have not
been studied in any detail. The sequence consists of approximately 200 meters of light- to medium-brown sandstones and
silty sandstone with occasional concretionary horizons. The
stratigraphic relationships of the Upper Cretaceous sediments
on Cockburn Island are not known but are believed to be part of
the Lopez de Bertodano Formation which crops out on the
southern two-thirds of Seymour Island.
The basalts that cap the top of Cockburn Island (the James
Ross Volcanic Group) consist of a number of horizontal flows.
The total thickness is not known but must exceed 100 meters.
An unexpected discovery was that the surface underneath the
basalt represents an old erosional surface with moderate relief.
On the northern end of the island near the penguin rookery, a
moderately deep channel-like depression has been filled with
basalt (figure 2). This subaerial erosion surface indicates the
possible existence of vertebrate-bearing terrestrial deposits. We
collected a sample of basalt for dating from the area immediately
below the Pecten Conglomerate on the eastern side of the
land. The James Ross Island Volcanic Group is dated as Miocen
by Bibby (1966) and other workers. Rex (1976) provides whokrock potassium-argon (KIAr) dates for eight related basalt samples from James Ross Island and reports a range of late Miocene
(6.5 million years) to late Pliocene (2.1 million years). Rinaldi
and others (1978) report a whole-rock K/Ar date of 6.8 million
years (late Miocene) for a dike on Seymour Island. If the volcanic sequence on Cockburn Island is closly related to those on
James Ross and Seymour Islands, the Pecten Conglomerate can
be no older than about 6 million years.
The Pecten Conglomerate was discovered by the Swedish
South Polar Expedition. Andersson (1906) visited Cockburn
Island in October 1903. He noted blocks of fossiliferous conglomerate scattered on talus slopes up to 160 meters on the
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Figure 1. Southeast side of Cockburn Island. Photograph taken from
Bodman Point on Seymour Island.

eastern side of the island (Anderson 1906, p. 41, figure 3). His
companion on the visit, G. Bodman, climbed to the top of the
meseta from the western side and found fragments of pectens
on the meseta, but none of it in situ. Andersson commented,
"Evidently it covers only a very small part of the plateau, as
blocks of the conglomerate are met with nowhere in the slopes
of the island, except at locality 12" (p. 51, figure 7).
Except for an occasional poorly preserved bivalve,
brachiopod, barnacle, and bryozoan, the macrofauna is composed exclusively of the large pecten Myochiamys anderssoni
Hennig (Hennig 1911). Holland (1916) reported a calcareous
benthic assemblage of foraminifera totaling 11 species. Andersson correlated the macrofauna with pecten-bearing Pliocene
sediments at Cape Fairweather and Patagonia. Hennig (1911)
believed that the macrofauna pointed to warmer conditions
than found at this latitude today and concluded that the deposit
belonged to a Pleistocene interglacial period. Fairbridge (1952)
repeated this interpretation and suggested that deposition occurred during a period when sea level was high. Stewart (1937)
examined samples from Cockburn Island and noted that the
conglomerate contained common basaltic material and a few
crystalline fragments. Adie (1964) included the Cockburn Island
locality in his sea-level studies of the Scotia Arc and Graham

Figure 2. Contact between the Upper Cretaceous Marambio Group
(light-colored rocks) and the basalt flows of the James Ross Island
volcanics. Note Irregular erosional surface underlying the basalts.
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Land, referring to the deposit as being located on a wave-cut
platform at 220-250 meters.
Barton (1965) described a correlative of the Pecten Conglomerate from Lions Rump, King George Island, South Shetland Islands. This 9-meter-thick fossiliferous deposit crops out
only 45 meters above sea level.
Although the Cockburn Island fauna and the geological setting of the Pecten Conglomerate have been cited and correlated
with similar pecten facies elsewhere in Antarctica (for example,
McMurdo Sound—Speden 1962; Wright Valley—Turner 1967,
and Webb 1974; Heard Island—Fleming 1957), very little data on
the Cockburn Island deposit are available.
Along the southern and eastern sides of the meseta top, a
prominent bench has been cut into the basalts (figure 3, top). It
is along this bench that the Pecten Conglomerate was deposited. Although we found exposures of the conglomerate only at
the extreme south and east corners of the bench, we believe the
deposit covers the entire surface of the bench. Its apparent
absence is the result of being covered by the downslope transport of basaltic debris by solifluction.
The exposure at the northeast corner of the bench reveals a
partial section through the deposit and the stratigraphic relationships of the conglomerate with the underlying basalts. The
basal sediment of the Pecten Conglomerate consists of a coarsegrained, poorly sorted, finely bedded, conglomeratic sandstone (figure 3, bottom). The clasts in the conglomerate range in
size from poorly rounded pebbles to boulders and are of basaltic
composition. The absence of exotic ice-rafted erratics suggests
that during the deposition of the Pecten Conglomerate, this part
of the Antarctic Peninsula may have been free of ice. At other
nearby outcrops, the coarse conglomeratic facies is replaced by
a finer grained, orange-brown gravelly sandstone with many
well-preserved pecten shells. Although pectens occasionally
are encountered in the coarser facies, they are most abundant in
the gravelly sandstones.
The surface of the meseta is covered by coarse basaltic boulders. During our stay on the island, we observed only three or
four fist-sized nonbasaltic erratics on the surface of the meseta.
This near-total absence of erratics derived from the varied rock
types of the Antarctic Peninsula is in marked contrast to the
diverse assemblage of erratics found in the glacial debris on the
meseta on nearby Seymour Island.
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Figure 3. Top: Erosional bench along the southeast edge of the top
of the meseta. Bottom: Finely laminated gravelly to pebbly sandstones of the basal part of the Pecten Conglomerate (photograph
taken at the extreme northeast corner of the bench).

Fleming, C. A. 1957. A new species of fossil Chalamys from the Drygalski Agglomerate of Heard Island, Indian Ocean. journal of the
Geological Society of Australia, 4(1), 13-19.
Hennig, A. 1911. Le Conglomerate Pleistocene a Pecten de l'IIe Cockburn. Wissenschaffliche Ergebnisse der Schwedischen SOdpolar-Expedition,
1901-03,3(10), 1-73.

Holland, R. 1916. The fossil Foraminifera, The Foraminifera of the
Pecten-conglomerate. Wissenschaffliche Ergebnisse der Schwedischen
Shdpolar-Expedition, 1901-03; 3(9), 1-11.

References
Adie, R. J . 1964. Sea-level changes in the Scotia Arc and Graham Land.
In R. J . Adie (Ed.), Antarctic geology. Amsterdam: North-Holland
Publishing.
Andersson, J . C. 1906. On the geology of Graham Land. Bulletin of the
Geological Institute, University of Upsala, 7, 19-71.
Barton, C. M. 1965. The geology of the South Shetland Islands, III, The
stratigraphy of King George Island (Scientific Report 44). Cambridge:

British Antarctic Survey.

Bibby, J. S. 1966. The stratigraphy of part of north-east Graham Land and James
Ross Island group (Scientific Report 53). Cambridge: British Antarctic

Survey.
Fairbridge, R. W. 1952. The geology of the Antarctic. In The Antarctic
today. Wellington: New Zealand Antarctic Society.
42

Rex, D. C. 1976. Geochronology in relation to the stratigraphy of the
Antarctic Peninsula. British Antarctic Survey Bulletin, 43, 49-56.
Rinaldi, C. A., Massabie, A., Morelli, J . , Rosenman, H. L., and del
Valle, R. 1978. Geologia de la Isla Vicecomodoro Marambio. Contribution del Instituto Antartico Argentino, 217, 1-37.
Speden, I. G. 1962. Fossiliferous Quaternary marine deposits in the
McMurdo Sound region, Antarctica. New Zealand Journal of Geology
and Geophysics, 5(3), 745-777.
Stewart, D. 1937. Petrography of some rocks of the South Orkney
Islands and the Antarctic Archipelago. American Mineralogist, 22(3),
178-194.
Turner, R. D. 1967. A new species of fossil Chalamys from Wright Valley,
McMurdo Sound, Antarctica. New Zealand Journal of Geology and
Geophysics, 10(2), 446-455.

Webb, P. N. 1964. Micropaleontology, paleoecology and correlation of
the Pecten Gravels, Wright Valley, Antarctica and description of
Trochoelphidiella onyx, n. gen., n. sp. Journal of Foraminiferal Research, 4,
184-199.
ANTARCTIC JOURNAL

