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T
he February and March cruise of the R/V Nathaniel B.
Palmer into the Amundsen and Bellingshausen Seas was

primarily for oceanographic research. Study planners decid-
ed, however, that to enhance our understanding of the
antarctic marine ecosystem, scientists from other disciplines
should be added to the research team. This report considers
the data obtained on pack-ice seals incidental to the conduc-
tivity-temperature-depth station course track between 16
February and 1 April 1994.

Our primary objective was to census all pack-ice seals
within view of the ship while moving during daylight hours.
Data on pinniped distribution and abundance are fundamen-
tal to understanding trophic relationships within the antarctic
ecosystem. Furthermore, ice-breeding seals are numerically
the largest group of antarctic mammalian predators and
potentially have a great impact on prey populations and, ulti-
mately, on other upper top-trophic-level species such as
whales and fur seals. Surveys were conducted when the ship
was in pack ice between McMurdo Sound and Marguerite
Bay. The cruise track crossed the continental shelf and
cruised north of the pack ice on a number of transects. This
information can be adjusted for activity patterns and ice con-
ditions and compared to past surveys in the same area
(Gilbert and Erickson 1977). Secondarily, at 12 separate loca-
tions along the ship's course, we sexed, measured, and col-
lected blood and tissue samples from 25 crabeater and 2 Wed-
deli seals.

We followed similar protocols as past ship-based census-
es of pack-ice seals (Eklund and Atwood 1962; Siniffet al 1970;
Gilbert and Erickson 1977). All counts were conducted by one
to three observers from the ice tower, 25 meters above the
water surface. All seals within sight were counted and identi-
fied and group sizes were noted. Adjustable range finders

Table 1. Total seals counted and total less than 500
meters either side ofship used in density estimates

were used to estimate distance when seals were directly
abeam of the ship. Ice conditions (Erickson, Siniff, and Har-
wood 1993), ship's heading, location, and water depth were
also noted at each seal sighting. The same information was
taken approximately every 10 minutes during a census
regardless of seal sightings. Distinguishing between species
can sometimes be difficult if the seal is lying prone with its
back to the observer or is obscured by ice ridges. We assigned
the "unknown" classification to any seal that could not be
confidently labeled. Additionally, visibility was measured and
recorded categorically for subsequent use in density analysis.
Heavy fog sometimes limited range of sight, and we had to
quantify this to account for lower counts during poor visibili-
ty. The total numbers of seals counted are presented in table
1. These numbers have not been corrected for daily activity
patterns (Siniff et al. 1970; Erickson et al. 1971) and, hence,
represent conservative estimates. (See table 2.) A total of 218
hours was spent surveying while covering a distance of 2,839
kilometers.

Crabeater seals were the most abundant seal observed;
they were found throughout the pack-ice region but in highly
variable densities. Weddell seals were predominantly located
in or near areas of fast ice. Ross seals were rare and widely
scattered but always found in areas of at least 6/ lOths ice cov-
erage. Southern elephant seals and antarctic fur seals were
limited to Marguerite Bay and the Antarctic Peninsula areas.
The high relative density in Marguerite Bay deserves some
explanation. The ship made two transects along the ice edge
during the afternoon of 31 March. Five of the six antarctic

Table 2. Estimates of density uncorrected for time of
day, assuming all seals within 500 meters of each side of
the ship were seen. Corrected estimators adjusting for
time of day and using line transect theory will be consid-
ered later.

Ross Sea	 0.47
(1 65°E to 130'W)

Crabeater	2,086	1,596	1,748 Amundsen Sea	 0.70Leopard	 405	394	1,007	(129.99° to 1 00°W)Weddell	 235	 98	611
Ross	 11	 11	1,293	Bellingshausen Sea	 0.43
Southern elephant	5	 5	662	(99.99° to 70°W and <68°W)
Antarctic fur	85	 57	563	Marguerite Bay	 4.53
Unidentified	472	 16	 -	(68.670S and 68 0 to 700W)
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pinniped species (no Ross seals were seen in the area) were
seen individually and grouped together in higher densities
than we saw anywhere else. The usually solitary leopard seal
was commonly seen in groups of 2 or 3. Bird and whale densi-
ties also appeared to be higher. The possible correlation of
high animal biomass to this particular area is intriguing and
warrants further study in conjunction with the chemical and
physical data.

Our second major focus was to collect blood and tissue
samples from as wide a distribution of crabeater and Wed-
dell seals as possible. The four species of antarctic pack ice
seals are all circumpolar in distribution, yet it is unknown
whether these constitute individual, homogenous popula-
tions or distinct subpopulations. Using modern genetic
mapping techniques, we plan to analyze the degree of genet-
ic relatedness among individuals of the same species across
sample areas.
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Is this little PIG in hot water?
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T
he glaciers discharging into Pine Island Bay (figure 1) have
been the subject of controversy since Hughes (1981)

noted the lack of any substantial ice shelf that could regulate
the outflow. He proposed that this made them the weakest
points in the potentially unstable west antarctic ice sheet, the
collapse of which could be initiated by the retreat of their
grounding lines into the Bentley Subglacial Trough. Determi-
nations of the mass budget of Pine Island Glacier (PIG) by
Crabtree and Doake (1982) and Lindstrom and Hughes (1984)
indicated that the catchment basin received 40-60 gigatons
per year (Gt yr') more snowfall than was discharged at the
glacier terminus. The PIG goes afloat approximately 85-kilo-
meter (km) upstream of its terminus, but the implicit
assumption that basal melting of a 2,200-square kilometer
(km2) floating glacier would contribute negligibly to the mass
budget led to the conclusion that the ice sheet was growing in
this region.

Recently Lucchitta et al. (1993, pp. 147-151) derived
velocities over a 100-km section of PIG straddling the
groundling line, where they found a velocity of 2 kilometers
per year (km yr_'). Calculating an ice flux into the ocean of 75
Gt yr- 1 , they pointed out that this left the mass budget of the
inland catchment basin approximately in balance. Only two
thickness soundings are coincident with the grounding line,
and using the lower rather than the higher value would
reduce their grounding-line flux to approximately 60 Gt yr-1.
These values, however, exceed the estimated frontal fluxes by
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Figure 1. Sketch map of Pine Island Bay and positions of the front of
Pine Island Glacier in 1966 (Anonymous 1968), 1973 (Swithinbank
1988), and 1994.
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