South African Expedition
to Bouvet Island, 1966
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Since M. J. B. C. Bouvet de Lozier, with the
French exploring ships Aigle and Marie, discovered
land on January 1, 1739, at a location erroneously
determined to be near 5405• 09' 37'E., many expeditions and less formal parties have explored this area
of the South Atlantic. The land sighted by Bouvet
was determined to be an island by Captain James
Lindsay of the Enderby whaler Snow Swan, in company with Captain Thomas Hopper, in Otter, on
October 6, 1808. They estimated the island's position as 54°22'S. 04'15'E., but bad weather
prevented them from landing. On December 10,
1825, the island was sighted again by Captain
George Norris with the Enderby whalers Sprightly
and Lively. Named "Liverpool Island," it was reported to be located at 54°15'S. 05°E. On December 16, 1825, a landing was made. In November
1898, a party aboard the German exploring vessel
Valdivia determined the center of the island to be
located at 54°26'S. 03°14'E.
Captain Harald Horntvedt of the Norwegian research vessel Norvegia visited Bouvet Island in December 1927. He raised the Norwegian flag on the
island, stayed about a month, made several landings,
and left an emergency food depot. Since 1927,
several expeditions have attempted to explore the
island. An extensive radar survey was conducted in
February 1955 by Lt. A. Fawthrop, South African
Navy, under the direction of Captain R. P. DrydenDymond, aboard SAS Transvaal. The expedition
investigated the feasibility of establishing a meteorological station on the island, as part of South Africa's
contribution to the International Geophysical Year,
1957-1958. The island has been described in considerable detail (Mosby, 1934; Holtedahl, 1929;
Aagaard, 1930). USCGC Westwind, en route from
Cape Town to Ellsworth Station, stopped at Bouvet
Island on January 1, 1958, and made a helicopter
reconnaissance. A joint British-South African expedition in 1964 (Taljaard, 1964; Lunde, 1965) and
the South African expedition of March 1966, indicate South Africa's continuing interest in the feasibility of constructing and operating a weather station
on this island.
Covering an area of about 50 square kilometers
(19 square miles), Bouvet, a possession of Norway,
is the southernmost island of the Mid-Atlantic Ridge.
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It is of volcanic origin and rises to heights of about
800 meters (2,600 feet) on peaks surrounding the
Wilhelm II Plateau, an inactive crater located
slightly west of the center of the island (cf. map).
The island is characterized by steep cliffs ,of 75 to
400 meters (250 to 1,300 feet) in height around the
perimeter. Its ice cap is believed to average almost
100 meters (330 feet) in thickness. From the southeastern end of the island, the cap slopes gently
upward for about 3 kilometers (2 miles), with a
fairly uniform slope of about 5 0 to 7°. From other
directions, the slopes are generally steeper and often
less uniform.
On February 22, 1966, the South African expedition left Cape Town for Bouvet aboard the research
vessel RSA. RSA carried two helicopters and was
accompanied by the naval ship Natal. In addition
to South African personnel, the scientific complement included Thore S. Winsnes of the Norwegian
Polar Institute, and the author, U. S. Antarctic Research Program Representative. The expedition was
under the command of Captain B. Hegerty, with
S. A. Engelbrecht, Director of the South African
Weather Bureau, as the scientific leader. The scientific group included meteorologists, geologists, glaciologists, biologists, surveyors, civil engineers, a
cosmic ray specialist, photographers, and other specialists.
The primary purpose of the trip was to enlarge
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upon the work done by previous expeditions and
to assess the feasibility of placing and maintaining
a manned weather station on the island. Earlier
expeditions had not been able to complete definitive
site surveys because of unfavorable weather or lack
of means for surveying the surface of the ice cap.
The time schedule for this expedition was planned
to accord, as nearly as possible, with favorable
weather for helicopter operations. Most of the
planned operations required cloud ceilings above
300 meters (1,000 feet) and frequently above 1,000
meters (3,300 feet), visibilities above 0.5 miles, and
winds of less than 25 knots. The expedition was
prepared to stay at Bouvet for several weeks, if
necessary, to accomplish its primary purpose. Because of better-than-expected weather, however, the
helicopters were able to use up their available flying
time in six consecutive days, during which the
weather usually permitted intermittent, if not continuous, operations.
Daily weather maps were prepared. These indicated that the seemingly unusual weather resulted,
in part, from a "blocking" high moving slowly
northeastward (about March 2) from the Weddell
Sea past the South Orkney and South Georgia
Islands. It began to pick up speed as it moved
toward Gough Island, which it passed about March
7. At the beginning of this period, March 2, the
expedition arrived at Bouvet behind a low-pressure
center of about 967 mb. Open waves apparently
formed on the cold front, far to the northwest of this
center, moving rapidly southeastward as they increased in intensity and approached Bouvet. Their
centers, however, were judged to be relatively weak
(about 970 and 985 mb.) when they passed Bouvet,
on the 4th and 6th. The passage of these centers
produced brief periods of snow or rainfall, but the
resulting poor visibility seldom interrupted helicopter operations for more than an hour or so.
The nine days spent en route to Bouvet had
been characterized by southwesterly winds of seldom
less than 20 knots, and frequently more than 40
knots. At Bouvet, during this favorable change in the
weather, they were predominantly west-southwesterly from 10 to 25 knots. The mountain peaks were
at times clear of clouds, but usually they were
shrouded above approximately 500 meters (1,640
feet).
Members of the first party ashore were lowered
from a hovering helicopter to the ice cap at the location considered most likely to be free from crevasses.
Roped together at about 15-meter (50-foot) intervals, they tested the snow surface in the immediate
vicinity for hidden crevasses. When none was found,
the helicopters began to land supplies and additional
personnel. Other working sites on the ice cap were
investigated in the same manner.
September-October, 1966

The surveyors, using Tellurometers and precision
altimeters, determined the heights and relative positions of many landmarks with considerably greater
precision than had been possible in the past. Numerous photographs were taken that should be of
great value in correcting maps of the island. A tide
gauge was set up on a group of rocks at the west end
of the island, but it was wrecked by waves before
any record had been collected. Biologists obtained
samples of moss, lichens, and several varieties of
seaweed, as well as soil and - water samples.
The geologists were particularly interested in the
Westwind Beach area because members of the 1964
expedition, during their brief visit to the beach, had
found evidence that it was the result of recent,
local volcanic activity (Lunde, 1965). Marked
enlargement of the beach area between 1955 and
1958 appeared to have resulted from rock slides.
The slides may have been induced by weathering of
the rocks, earth tremors, or both. If the rock slides
resulted from underwater volcanic outbreaks in the
beach area, the geologists could find little, if any,
evidence of such activity among the surface debris
that they examined during their brief visit.
Two or three active fumeroles were observed along
the north coast, about 0.75-1.5 nautical miles eastward from Cape Circoncision. In two cases, vapor
was observed to escape periodically from caves immediately above mean sea level. The vapor usually
appeared several seconds after occasional waves
washed into the caves. Somewhat farther east, near
Posadovsky Glacier, and perhaps 100 meters (330
feet) up the steep cliff that dominates the area,
small streams of vapor blew rather constantly from
two small vents, a meter or two apart. The rock
near the vents was stained yellowish to slightly
orange. The chemical nature of the stains could not
be determined.
The animal life on the island has been described
in the reports of other expeditions (e.g., Lunde,
1 965). In brief, it consists mainly of sea elephants
and seals, and abundant numbers of penguins, including chinstraps and macaronis, as well as a
variety of other birds. On Westwind Beach, the
penguin colony numbers about 1,000. The island's
total population may be several times this figure.
Core samples of the ice cap were taken to a depth
of about 8 meters (26 feet). Casual examination
of the vertical profile to a depth of about one meter
suggested a snow and ice accretion rate of about 0.5
meters (1 .6 feet) per year for the past two years.
Each annual accumulation increment comprised
two layers: a layer of ice (presumably from summer
melting) and a less compact layer of snow. The core
samples were placed in a cold chamber and returned to South Africa for detailed analysis.
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General consideration was given to two possible
sites for a manned weather station. The first was on
the smooth, gently sloping glacier surface about one
mile inland from the eastern tip of the island; the
other was an area of bare rock on Rusted Hill. The
plateau site is near the center of the largest area
found to be free of evidence of crevassing. The
surface is relatively flat, perhaps slightly concave,
with a slope believed to be less than six degrees for
distances of at least one half and, generally, one
mile from the center. The topography of this area
should have minimum adverse effect on the representativeness of observations for synoptic and climatological purposes. There is an unlimited supply of
snow and ice as a source of fresh water.
The elevation of the site is about 250 meters (820
feet), as compared to about 400 meters (1,300
feet) for the Rusted Hill site. This relatively low
elevation means that observations could be taken
below the ceiling of the clouds more frequently than
if the site were at a higher elevation. This site would
provide for line-of-sight communications from northeast through southeast to southwest. Some remote
placement of antennas might be required to achieve
line-of-sight communications from west to north.
The author did not visit the Rusted Hill site.
Undesirable or potentially undesirable features of
both sites include the following: inaccessibility,
except by helicopter; confinement to very small
areas, on the order of 600 meters (2,000 feet) on
a side; possibility of volcanic action requiring rescue
operations; and possible radical changes in the
thickness of the ice cap from one year to another.
With respect to existing gaps in the observational
network of the South Atlantic Ocean, Bouvet Island
is strategically located for purposes of the World
Weather Watch. It is the center of an area with a
radius of about 1,000 nautical miles in which there
are no fixed or routine weather-observing stations.
A station in this area would provide, in addition to
obviously valuable climatological information, very
valuable clues to the size and intensity of most extratropical disturbances that approach the southern tip
of Africa.
Official evaluation of the findings of the expedition should add considerable detail to the knowledge
of Bouvet. The feasibility of placing a manned
station on Bouvet does not appear to be ruled out by
the findings of this expedition. Some additional information about annual changes in the ice cap may
be necessary before a manned station can be established. Emergency facilities, escape routes, and the
potential for removing personnel in case of impending danger, summer or winter, appear to be necessary.
An alternate observation site may be needed to
insure continuity of observations.
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Aagaard Glacier Area; Observer Facing SSE from Westwind Beach
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