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The primary purpose of the antarctic circumnavigation cruise
was to enable a four-person team of U.S. antarctic observers to
visit foreign scientific stations in East Antarctica, a part of the
continent only occasionally visited by U.S. ships and person-
nel. This aspect of the cruise is described by Chapman (Antarctic
Journal, this issue). The cruise track (figure 1) was of much
interest because it offered opportunities for continuous scien-
tific observations at high latitudes, in contrast to most cruise
tracks in the Antarctic which are usually parallel to a meridian
(i.e., in a north-south direction). This cruise track gave scientists
on board four rare opportunities for study. (1) The cruise track
included the southern Pacific and Indian Oceans, areas which
are seldom traversed by U.S. research vessels. (2) We spent
much time over the continental shelf, making some transects
across the shelf break into deep waters. (3) Biological studies
could be correlated with ice cover, because although we trav-
elled close to the ice edge most of the time, we also made some
transects through heavy pack ice (1 to 2 meters) and some
through open water far from the ice edge. (4) The cruise track
was generally in or close to the Antarctic Divergence Zone and
the East Wind Drift.

There were five scientific programs on board the vessel: dis-
tribution of marine mammals, bird observations, chemical
oceanography, microbial studies, and marine mammal detec-
tion using a towed acoustic array. These programs are briefly
described in other articles in this issue. In addition to these
programs, we also collected air samples once or twice a day off
the bow of the ship for analysis of total carbon dioxide by the
National Oceanic and Atmospheric Administration (NOAA) lab-
oratories in Colorado. This is part of NOAA's long-term program
of monitoring worldwide levels of carbon dioxide and deter-
mining the possible consequences on human life.

From the time the ship departed McMurdo (21 January 1983)
until we stopped at General Belgrano Station (southernmost
station in the Weddell Sea) on 19 February, the scientific teams
could make only relatively minor changes in the cruise track or
ship speed because of the observer team's need to accomplish
the primary mission of the cruise. During this time, the scien-
tific programs were able to use the hydrographic winch to get
samples from a depth of 200 meters at three stations. Beyond
General Beigrano Station, however, the ship was at the disposal
of the scientific group, and much work was accomplished in the
Weddell Sea.

Two other research vessels were encountered by the USCGC
Polar Star during its circumnavigation cruise. On 13 February we
met Polar Circle (Norwegian ownership with Canadian regis-
try), which has been leased by India to support their antarctic
operations, and we had the opportunity to meet with the chief
scientist from the Indian base and some of his colleagues. On 20
February Polar Star "parked" on a large ice floe at about 77° 12' S
and 38° 34' W (figure 2) and was soon joined by FS Polarstern, the
new icebreaker-research vessel from the Federal Republic of
Germany. Scientists and crew members from both vessels had
the opportunity to visit the others' ship.

15O	 tSO

Figure 1. Cruise track of the USCGC Polar Star which departed Pal-
mer Station 27 December 1982 and returned 69 days later on 6 March
1983. The 14 circles Indicate scientific bases visited by the observer
team.
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Figure 2. Photograph of the LJSCGC Polar Star parked on an ice floe in
the southern Weddell Sea, affording all on board a little ice-freedom
and, for some, a little golf and soccer.

Polar Star dropped anchor in Arthur Harbor, Anvers Island,
on 6 March thus completing the circumnavigation of the con-
tinent in 69 days. We left Palmer Station on 7 March with 11
additional scientists on board and disembarked at Punta
Arenas, Chile, on 10 March.

We were fortunate throughout the entire cruise to have had
calm seas, much sunshine, and no serious breakdown of equip-
ment. We gratefully acknowledge the splendid help and coop-
eration of Captain Joseph Smith and all officers and crew of Polar
Star who made this cruise successful and enjoyable.
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From 21 January to 6 March 1983, seal and whale censuses
were conducted in the southern ocean during the circum-
navigation of Antarctica by the USCGC Polar Star. The whale
censuses were conducted from the loft conning tower of the
Polar Star located 105 feet above the water surface. The censuses
were conducted continuously during all daylight hours except
during periods when sea conditions exceeded a Beaufort 4 sea
state (see table 1). Team members alternated as observers at 2- to
3-hour intervals. Counts of whales were limited to transects
extending to either side of the ship's course dependent upon
sea-state conditions. Sea-state transect widths to either side of
the ship are shown in table 1. Transect distances were deter-
mined by sighting boards (Siniff, Cline, and Erickson 1970).

Censuses of seals were confined to pack-ice areas and in-
cluded shipboard surveys and aerial surveys by helicopter. The
shipboard surveys consisted of counts of seals observed in
transect strips extending to '/8 nautical mile on either side of the
ship's passage through pack-ice areas. Aerial censuses consis-
ted of transect strips flown directly south from the ice edge into

the ice pack. Aerial transect strips measured ¼ nautical mile to
either side of the survey helicopter and were flown at an eleva-
tion of 250 feet. Erickson conducted all counts from the co-
pilot's seat, and another team member recorded the observa-
tions and conducted ice classifications along strips.

Seventeen aerial transect surveys were flown, and 584 square
nautical miles of pack ice area were censused (table 2). Totals of
2,727 seals, 1,188 penguins, and 31 minke whales (Balaenoptera
acutorostris) were observed during these censuses. Seal density
was 4.7 per square nautical mile; species composition was 70.5
pecent crabeater seal (Lobodon carcinophagus), 24.7 percent Wed-
deli seal (Leptonychotes weddelli), 3.5 percent leopard seal
(Hydrurga leptonyx), and 1.3 percent Ross seal (Ommatophoca
rossi).

Shipboard censuses of seals totaled 445 square nautical miles
distributed over 33 geographic areas (table 3) and yielded
counts of 2,005 seals, 5,027 penguins, and 121 minke whales.
The average seal density in these censuses was 4.5 per square
nautical mile; species composition was 87.1 percent crabeater
seal, 7.8 percent leopard seal, 3.7 percent Weddell seal, and 1.4
percent Ross seal.

Table 1. Beaufort sea state conditions and transect widths

Sea condition
Port & starboard

Beaufort	Wind velocity	Wave height	transect widths
sea state	(in knots)	(in feet)	(in nautical miles)

0—i	 0	 1.50
1-3	 1	 1.00
4-6	 2	 0.75
7-10	 3	 0.50

11-16	4-5	 0.25
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