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The expedition to Seymour Island during February and
March 1985 was the third major field effort on Seymour Island
sponsored by the Nation Science Foundation's Division of Polar
Programs. The previous two expeditions (1981 and 1984) re-
sulted in a number of major paleontologic discoveries (Chatter-
jee and Zinsmeister 1982; Woodburne and Zinsmeister 1982)
and have provided important new insight into the role Ant-
arctica played in the evolution of the modern faunas and floras
of the southern hemisphere (Zinsmeister and Feldmann 1984).

Because of past successes on Seymour Island, this year's party
was the largest single geological party (20 scientists and field
assistants) to conduct a field program in West Antarctica. We
left Punta Arenas on the Wv Polar Duke on 11 February 1985.
Because of the size of the party, approximately 16,000 pounds of
field equipment were needed. In contrast to previous seasons
when field parties were put ashore by helicopters, this year the
party and equipment were put ashore by boat because the Wv
Polar Duke has no helicopters. Personnel and equipment from
the Wv Polar Duke were transported to island by two Mark 5
odicas. During the first day of operation, 17 people and ap-
roximately 80 percent of the equipment were put ashore. Se-
ere weather delayed the transport of the other 3 people and the
est of the equipment for 3 days. Movement of equipment from
he beach to the camp site was greatly facilitated through the use
f four-wheel all-terrain cycles (Ax). Without the ATC, offload-

i g the equipment and establishing the camp would have been
xtremely difficult and time consuming. Our experience with

t e ATC'S proved that even without helicopter support, large
f eld parties can be put into the field with a minimum of prob-
lems. Using ATC's also greatly enhanced field work during the
season, because investigators were able to travel considerable
distances from camp and return with large quantities of sam-
ples, which would have been impossible by foot. As an exam-
ple, during a 2-day period, nearly 1,000 kilograms of rock and
fossil samples were collected and transported to camp by the
ATC'S.

The field work was severely hampered by poor weather con-
ditions and snow cover. Of the 24 days spent on the island, only
8 days were spent in actual field work. Even though field work
was limited by the poor weather conditions, a number of impor-
tant paleontologic discoveries were made and important new
stratigraphic data concerning the Cretaceous/Tertiary boundary
were obtained. The highlights of the 1984 field season are sum-
marized here.
• A nearly complete plesiosaur skeleton was discovered near

Cape Wiman.
• Skulls of plesiosaur and mosasaur, the first from Antarctica,

were discovered. These skulls should provide important new
insight into the evolution and biogeography of these large
Cretaceous marine reptiles.

• Collection of large quantities of fossil penguin bones from the
Late Eocene La Meseta formation were made. The material
collected this year together with the collections made during
the previous two seasons will provide important new data
concerning the evolution of penguins during the Early
Cenozoic.

• Large collections of invertebrates were made from the upper-
most Cretaceous beds. These collections will provide new
data concerning the mass extinction event at the end of the
Cretaceous.

• Several small bones tentatively identified as belonging to the
Cretaceous bird Ichthyornis were discovered in the upper Cre-
taceous Lopez de Bertodano formation. If these bones do
prove to belong to Ichthyornis it will be the first discovery of
nonmarine Cretaceous vertebrates from the continent of
Antarctica.

• A detailed mapping program of the Cretaceous/Tertiary
boundary was completed during the season. Field work indi-
cates that the boundary is several meters higher in the section
than originally thought.

• Samples for paleomagnetic studies were collected. The pal-
eomagnetic program this year was designed to determine
whether the upper Cretaceous sediments were suitable for a
more detailed paleomagnetic study.

• Samples from the Cretaceous/Tertiary boundary were col-
lected to determine the presence of iridium and other side-
rophile elements. This was the first attempt of search for
evidence of a Late Cretaceous impact event in the high
latitudes.

• A detailed sampling program for microfossils and sedimen-
tology studies was conducted in the Upper Eocene La Meseta
Formation.
This research was supported by National Science Foundation

grant DPP 80-20096.
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Seymour Island is the only locality in Antarctica where ex-
posures have been found of both Late Cretaceous and Paleocene
sediments. It is, therefore, the southernmost continental site
that may carry evidence that a comet or asteroid struck the Earth
65 million years ago and brought a catastrophic end to the
Cretaceous period. To collect samples across the Cretaceous!
Tertiary boundary and to search for impact-generated chemical
and petrographic features, we joined the Seymour Island expe-
dition of February and March 1985 as members of the party led
by W.J. Zinsmeister (Antarctic Journal, this issue).

At more than 50 continental and oceanic sites worldwide,
anomalously high values of iridium and other siderophile ele-
ments (e.g., osmium, gold, platinum, nickel, cobalt, palladium,
rhenium, and ruthenium) have been detected in sediments
marking the Cretaceous/Tertiary boundary (Alvarez et al. 1984).
Because siderophile elements are severely depleted in rocks of
the Earth's crust and upper mantle (relative, that is, to their
cosmic abundances), their enrichment in the Cretaceous/Terti-
ary boundary clays has been ascribed to meteoritic con-
tamination of fallout from a world-encircling cloud of impact
dust (see Alvarez etal. 1980; Ganapathy 1980). In addition to the
chemical anomalies, the boundary materials in some localities
contain one or more types of exotic particles that have been
interpreted as impact products. These include grains of
shocked quartz (Bohor etal. 1984), and glassy spheroids (up to 1
millimeter in diameter) containing sanidine, glauconite, or
magnetite (Montanari et al. 1983), and, rarely, spine! (Kyte and
Smit 1985). To search for the full range of impact-related features
in our Seymour Island samples, we have arranged a collab-
orative effort in which we will perform petrographic analyses
using X-ray, scanning electron microscope, and electron micro-
probe techniques; Frank Kyte and John T. Wasson, at the Uni-
versity of California, Los Angeles, will run neutron activation

analyses; and, if Kyte and Wasson detect siderophile elements,
K. Turekian, at Yale, will measure osmium isotopes to check for
meteoritic ratios (Luck and Turekian 1983).

Our sampling equipment included two dozen stainless steel
tubes, 2 centimeters in diameter and 45 centimeters long, bev-
eled at one end, which could be pounded into soft sediments to
retrieve the sediments as cores. We also carried a 10-kilogram
portable drill with a 20-centimeter long diamond corer to pene-
trate sediments congealed by permafrost. To monitor our search
for spherules and shocked grains, we took a stereoscopic micro-
scope, sieves, magnets, and other processing equipment to use
in a tent.

In previous seasons on Seymour Island the Cretaceous/Terti-
ary boundary was not positively identified, but several inves-
tigators concluded that it must occur within the upper portion
of the Lopez de Bertodano Formation (Huber, Harwood, and
Webb 1983; Zinsmeister and Macellari 1983). In place of a dis-
crete layer of barren clay separating Cretaceous from Tertiary
deposits, the boundary appeared to be occupied by a transition
zone dominated by rapid and continuous sedimentation. With-
in this zone, Huber, Harwood, and Webb (1985) selected a
distinctive bed of glauconitic greensand, suggestive of a tempo-
rary marine stillstand, for further study as the possible Cre-
taceous/Tertiary contact.

We took channel samples and pipe cores across the glauconite
bed and examined splits in camp. Later in the season, after a
discovery by Huber of ammonites in a section above the green-
sand, we sampled a higher bed that appeared to reflect a slowed
rate of sedimentation. Both beds were poorly consolidated, soft,
wet, and crumbly, making it difficult to obtain samples that
preserve the layering. Although the subsamples we processed
in camp yielded no spheroids or other evidence of impact, we
are making detailed petrographic and chemical analyses in our
laboratories. We will identify meteoritic fallout if it occurs in ou
samples; if not, our results will narrow the terrain to b
searched on future expeditions.

This work was supported in part by National Science Founda
tion grant DPP 80-20096 to W.J. Zinsmeister, and by SAO Fun
85400040-P12P11-4P50 and National Aeronautics and Space Ad
ministration contract NAG 9-29 to U.B. Marvin. We thankW.
Zinsmeister for including us in his expedition and for givin
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field. We also thank B. Huber for his guidance through th
boundary zone and many valuable discussions of the proble s
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