
Distribution of marine birds off
Wilkes Land, February 1985

Z.A. EPPLEY and N.M. HARRISON

Department of Ecology and Evolutionary Biology
University of California
Irvine, California 92717

We conducted ornithological observations during the 1985
Wilkes Land expedition aboard the U.S. Coast Guard icebreaker
Polar Star (12 February through 9 March), in a section of the
southern oceans which has received little ornithological study.
This region is not thought to support large krill populations
(Marr 1962), and we were particularly interested in seabird
distribution uninfluenced by krill. At this time of year, seabirds
were probably not closely tied to breeding colonies in the Wilkes
Land region (Ainley, O'Conner, and Boekeiheide 1984). In addi-
tion to obtaining information on the geographical distribution
of birds, we sampled bird distribution relative to several hab-
itats: dense pack ice, loose pack ice, the ice edge, shelf waters
without pack ice, and deep waters without pack ice. We also
obtained bird numbers relative to hydrographic structure on
five transect lines running from deep water, across the shelf
edge, and into the pack ice (see figure 1 in Foster, Antarctic
Journal, this issue). Analysis of bird numbers relative to hydro-
graphic structure is pending processing of the conductivity-
temperature-depth data.

We conducted 474 counts (10 minutes duration each) while
underway between oceanographic stations near Wilkes Land
and another 210 counts from inside the pack ice to north of the
Antarctic Convergence. Counts were made from the pilot
house (13 meters above the sea surface). All birds were counted
within 300 meters of the ship in a 900 arc from bow to beam.
Ship-following birds were recorded when they first appeared
within the transect zone but were excluded from subsequent
counts. Our data are presently being prepared for automatic
data processing, and a complete analysis should be available
within a year. Manual calculations of mean bird abundance are
presented here (table 1).

In deep waters off the continental shelf, we found an average
density of 15.95 birds per square kilometer. Sooty and short-
tailed shearwaters (Puffinus griseus and P. ten uirostris) were the
most abundant species in this community and together ac-
counted for 75 percent of the birds counted. Shearwaters were
also the most ubiquitous species and occurred in 48 percent of
the transects. The off-shelf community was the most diverse
(table 2) and included four albatross species, five petrel species,
two storm-petrels, prions (Pachyptila sp.), giant petrels (Mac-
ronectes sp.), skuas (Catharacta sp.), antarctic terns (Sterna vittata),
and penguins. None of these species were abundant, although
snow petrels (Pagodroma nivea), antarctic petrels (Thalassoica ant-
arctica) and Wilson's storm-petrels (Oceanites oceanicus) did occa-
sionally occur in moderate numbers (20 or more).

The shelf edge alone did not seem to be a region of enhanced
bird activity. Snow petrels did occur in large numbers at the
shelf edge, and when ice was present, Adélie penguins
(Pygoscelis adeliae) also occurred in large numbers. Inspection of
preliminary hydrographic sections showed surface fronts on
two out of five crossings. We saw enhanced bird activity near
the front on one crossing, where the ice edge and the shelf edge
coincided with a surface expression of the front. Bird densities
here were higher than bird densities on other crossings of the
shelf edge.

Bird density was low in shelf waters without pack ice; averag-
ing 2.44 birds per-square kilometer. Bird density in shelf waters
was highest at the ice edge (23.30 birds per square kilometer).
The ice edge avifauna was diverse and contained species typical
of pack ice and other communities. Bird densities remained
high in loose pack (1 to 60 percent ice cover), with an average
density of 23.36 birds per square kilometer. Snow petrels were
the most numerous and most ubiquitous birds in this habitat,
accounting for 44 percent of the observations and occurring in
84 percent of the transects. Adélie penguins and antarctic terns
occasionally occurred in large numbers (50 or more). Emperor
penguins (Aptenodytes forsteri), giant petrels, antarctic fulmars
(Fulmarus glacialoides), skuas, antarctic petrels, and Wilson's
storm-petrels were also observed.

Dense pack ice (70 to 100 percent ice cover) supported lower
numbers of birds. The same species as in loose pack ice were
present with the exception of antarctic fulmar. During our
cruise, this habitat primarily was used by molting Adélie pen-
guins. Adélie penguins formed groups of 5 to 75 in the shelter of
pressure ridges or on the top of icebergs within the pack. Leads
within pack ice supported slightly higher bird densities, 15.09
birds per square kilometer compared to 14.60 birds per square
kilometer.

These observations concur with those of Ainley et al. (1984)
for the Ross Sea: shelf waters without pack ice seem to be largely
unused by birds. Contrary to the Ainley et al. (1984) observa-
tions, we did not find the shelf edge to be particularly important
to birds. [Ainley et al. (1984) suggested the shelf edge is impor-
tant to Ross Sea birds because of higher krill concentrations at
the shelf edge front.] If, as Marr (1962) suggests, Wilkes Land
krill populations are small, the shelf edge may be functioning
differently in terms of affecting the concentration of bird prey.
We did not observe krill during the cruise, although we ob-
served birds feeding on squid several times.
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Table 1. Densities (in birds per square kilometer) of common  bird species observed in different habitats
during the Wilkes Land Expedition 1985

Habitat	 Number of transects	All birds	Shearwaters	Snow petrels	Adélie penguins	Antarctic terns

Deep water	 215	 15.95	12.00
Shelf waters	 25	 2.44
Shelf break:

No ice	 4	 9.42	 8.45
Ice	 3	 31.51	 1.84

	
29.67

Ice edge	 48	 23.30	 5.77	 4.62
	

9.39
Loose pack ice	 64	 23.26	 10.27	 9.44

	
2.56

Dense pack ice:	 79	 14.60	 6.10
	

9.56
With leads	 27	 15.09	 4.35

	
9.70

a "Common" is defined as having a density greater than or equal to one bird per square kilometer.

Table 2. Uncommon  bird species observed in different habitats during the Wilkes Land Expedition 1985

Habitat

Shelf	Shelf
break	break	 Loose	Dense

Deep	Shelf	without	with	Ice	pack	pack
water	water	pack ice	pack ice	Edge	ice	ice

Unidentified penguin	 _)	X	-	-	-	-	-
Emperor penguin	 -	-	-	-	X	X	X

(Aptenodytes forsteri)
Adélie penguin	 -	-	-	Xc	X	X	X

(Pygoscelis adeliae)
Wandering albatross	 X	-	-	-	-	-	-

(Diomedea exulans)
Black-browed albatross	 X	X	-	-	-	-	-

(Diomedea melanophris)
Gray-headed albatross	 X	-	-	-	-	-	-

(Diomedea chrysostoma)
ight-mantled sooty albatross	 X	X	-	-	X	-
(Phoebetria palpebrata)
ant petrel	 X	X	X	-	X	X	X
(Macronectes sp.)

ntarctic petrel	 X	X	-	-	X	X	X
(Thalassoica antarctica)

"ape petrel	 X	X	-	-	-	-	-
(Daption capense)

now petrel	 X	X	X	X	X	X	X
(Pagodroma nivea)

ntarctic fulmar	 X	X	-	-	X	X	-
(Fulmarus glacialoides)

Pion	 X	-	-	-	X	-	-
(Pachyptila sp.)

Mite-headed petrel	 X	-	-	-	-	-	-
(Pterodroma /essonii)

M oftled petrel	 X	-	-	-	X	-	-
(Pterodroma inexpectata)

S(botv shearwater	 X	Y-	-

Species
Dense

pack ice
with leads

X

X

X

X

Puffinus griseus)
SI nder-billed shearwater	 X	X	-	-	X	-	-	-

Puffinus tenuirostris)
Continued on page 166
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Table 2. Uncommona bird species observed in different habitats during the Wilkes Land Expedition 1985—Continued

Habitat

Shelf	Shelf
Species	 break	break	 Loose	Dense	Dense

Deep	Shelf	without	with	Ice	pack	pack	pack ice
water	water	pack ice	pack ice	Edge	ice	ice	with leads

Wilson's storm-petrel	 X	X	-
(Oceanites oceanicus)

White-faced storm-petrel	 X	-	-
(Pelagodroma marina)

Skua	 X	-	-
(Catharacta sp.)

Unid. tern	 X	-	-
(Sterna sp.)

Arctic tern	 -	-	-
(Sterna paradisaea)

Antarctic tern	 X	-	-
(Sterna vittata)

a "Uncommon" is defined as having a density less than one bird per square kilometer.

b "" denotes "zero:'

"X" denotes "species is present at higher density."

-	x	x	x

-	x	x	x

-	x	-	-
	X

-	x	-	-

-	x	x	x
	 X
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We investigated the distribution and abundance of marine
birds and their principal food, krill (Euphausia superba), in the
Bransfield Strait and southern Drake Passage from January to
March 1985. Information on the correspondence of the distribu-
tion and abundance of marine birds and their prey is scarce
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(Woodby 1984; Obst in press). Additionally, the temporal and
spatial scales at which correlations of these highly mobile pre-
dators and their prey may be strongest is not known. Jesperson
(1930) found correlations in seabird and zooplankton density at
the scale of thousands of kilometers, while Obst's work identi-
fied correspondence at a scale of tens and hundreds of meters.
In our study, we used continuous counts of marine birds and
simultaneous continuous echo sounding surveys of krill to ex-
amine the correspondence between predators and their poten-
tial prey. This will allow us to examine patchiness on scale
varying from tens of meters to hundreds of kilometers.

We counted birds from the bridge wing of the RRS John Bisco
(eye level was 10 meters above the water line) throughout th
cruise (figure 1). We recorded all birds observed in a zone fro
300 meters ahead of the ship to 300 meters abeam the ship o
the side with the best visibility. Ship-following birds were e).-
cluded from counts. We entered all observations directly into
Husky Hunter microcomputer with 208 kilobytes of rando -
access memory. Position and environmental data were als o
entered in the microcomputer at the beginning and end of each
observation period and at half-hourly intervals between. T1 ie
computer was programmed to provide a set of data entry di s -
plays that prompted correct data logging (Updegraff and Hu t
1985). Data were taken whenever the ship was underway -
tween speeds of 2 and 11 knots depending upon sea conditio s
and other activities on the ship, such as mid-water trawls a d
Longhurst-Hardy Plankton Recorder tows.

Krill abundance was estimated using a calibrated SIMRAD K

400 echo-sounder with operating frequencies of 38 and 20
kilohertz. Signals were processed using a SIMRAD QD digital
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