
Small-area acoustic surveys were conducted north of
Elephant Island during both legs to describe hill distribution
and abundance within foraging range of predators breeding
on Seal Island (Survey B on Leg I; Survey C on Leg II; figure
3). A transect of CTD/rosette stations was conducted across
the shelf-break north of Elephant Island (Stations X1-X7 on
Leg I and Stations X22-X29 on Leg II) to delineate hydro-
graphic and biological features. During Leg II, similar tran-
sects were conducted across the Bransfield Strait, extending
northwest of Nelson Island (Stations X8-X21), and east of the
large-area survey grid (Stations X30-X37). In addition, a study
to assess the spatial association between krill predators

(seabirds and marine mammals) and krill was conducted
during both cruise legs.

A field team occupied the field camp on Seal Island from
30 November 1993 to 10 March 1994. The team conducted
extensive research on the reproductive and feeding behaviors
of antarctic fur seals (Arctocephalus gazella), chinstrap pen-
guins (Pygoscelis antarctica), macaroni penguins (Eudyptes
chrysolophus), and cape petrels (Daption capensis) breeding
on the island. Fieldwork at Palmer Station was initiated on 8
October 1993 and completed on 1 April 1994; studies on
aspects of the ecology of Adélie penguins (Pygoscelis adeliae)
were conducted.
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()
ne of the principal goals of the Antarctic Marine Living
Resources (AMLR) program is to relate the feeding ecolo-

gy and reproductive success of bill predators to aspects of the
prey field. Echo integration methodology was used to map the
distribution of krill and to estimate biomass. Two specific
objectives for the acoustic surveys were the following:
• to map mesoscale (lOs to lOOs of kilometers) features of

the distribution, density, and abundance of bill in the area
around Elephant Island; and

• to map microscale (1 to lOs of kilometers) features of the
distribution, density, and abundance of bill immediately
north of Elephant Island, within the foraging range of bill
predators breeding at Seal Island.

To address these objectives, two large-area surveys (Sur-
veys A and D) and two small-area surveys (Surveys B and C)
were conducted near Elephant Island between mid-January
and mid-March 1994 (Rosenberg et al., Antarctic Journal, in
this issue).

Acoustic data were collected using a multifrequency echo
sounder configured with down-looking 120-kilohertz split-
beam and 200-kilohertz, single-beam transducers mounted in
the hull of the ship. System calibrations were conducted
before and after the surveys while the ship was at anchor in
Ezcurra Inlet, King George Island. Calibration drift was less
than 1 decibel.

For the purposes of generating distribution maps and
biomass estimates, measurements of volume backscattering
strength obtained at 120-kilohertz were integrated over depth
from 10 to 250 meters and averaged over transect intervals of
185 meters (35 to 60 pings, depending on ship's speed). Inte-
grated volume backscattering strength per unit sea-surface
area was converted to estimates of bill biomass density fol-
lowing the method outlined in Hewitt and Demer (1993). Sur-

vey biomass was estimated by treating the mean biomass
density on each transect as an independent estimate of the
mean density over the survey area.

The large-area surveys (Surveys A and D) were separated
by approximately 5 weeks. During Survey A, the highest den-
sities of bill were mapped north of King George Island (figure
1). Lower densities were mapped south of King George Island,
around Clarence and Gibbs Islands, and over a broad area
northwest of Elephant Island. During Survey D, highest densi-
ties of bill were mapped north of Elephant Island (figure 1).
Another possible area of high bill density was detected at the
far western end of the survey area north of King George
Island. Lower densities were mapped south of Elephant
Island and between Elephant and King George Islands.

Two small-area surveys (Survey B and C) were conduct-
ed during the period between the large-area surveys. During
both surveys, high densities of bill were mapped in the shoal
waters to the north of Elephant Island (figure 2). Additional
areas of high krill densities were mapped in water with
depths greater than 1,000 meters northwest of Elephant
Island during Survey B and north of Elephant Island during
Survey C.

Krill biomass estimates were calculated for the portions
of Survey A and Survey D centered over Elephant Island, com-
parable in area to 1992 and 1993 surveys (approximately
12,000 square nautical miles). Krill biomasses were estimated
to be 401x103 tons for Survey A and 359x 1 0 tons for Survey D
(table). Krill biomasses for Surveys B and C were estimated to
be 87xI03 and 97x I03 tons, respectively. These values corre-
spond to an average bill density over the large-area survey of
less than 10 grams per square meter and over the small-area
survey of less than 15 grams per square meter during the aus-
tral summer of 1993-1994.
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Figure 1. Distribution of krill density (in grams per square meter) for	Figure 2. Distribution of krill density (in grams per square meter) for

	

Surveys A and D. Portions of surveys used for biomass estimates are	Surveys B and C.
indicated by rectangles.

Estimates of krill biomass and density for SurveysA, B, C, and D

A	41,673
	401	11%	 9.63

B	7,203	87	 9%	 12.02
C	7,203	97	22%	 13.46
D	41,673	359	22%	 8.61
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