
were chinstrap penguins and cape petrels, respectively. The
largest average number of birds observed per hour was
between Stations 49 and 50 (see figure 2 in Rosenberg et al.,
Antarctic Journal, in this issue). The majority of these birds
were antarctic fulmars, but chinstrap penguins and cape
petrels were also frequently observed. The least number of
birds observed per hour was between Stations 34 and 35,
where no birds were sighted despite 2 hours and 15 minutes of
observation.

Cape petrels were the most abundant species during Leg
II's large-area survey (Survey D). Chinstrap penguins were
only slightly less abundant. Black-bellied storm petrels (Freget-
ta tropica) were more common during this survey than during
Leg I.

Tables 1 and 2 demonstrate a pronounced increase in
marine mammal sightings during the Leg II surveys. The tables
also show an increase in fin whale sightings during the small-
area survey on Leg II.

Individual identification photographs were taken of 5 to
11 humpback whales on a total of three occasions. These fluke
or tail photographs will be compared to other photographical-
ly identified individuals cataloged at Allied Whale, College of
the Atlantic. Resightings will help determine life histories,

regional movement patterns, migration patterns, and popula-
tion levels.

We would like to thank Michael K. Schwartz and Jennifer
L. Quan for their assistance in collecting data. This research
was supported in part by National Science Foundation grant
OPP 92-20128 to P. Kareiva and R. Veit.
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AMLR program: Pinniped and seabird studies at Seal Island,
South Shetland Islands, during the 1993-1994 austral summer
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T
he National Marine Mammal Laboratory's Antarctic
Ecosystem Program conducts pinniped and seabird

research as part of the Convention for the Conservation of
Antarctic Marine Living Resources (CCAMLR) Ecosystem
Monitoring Program (CEMP). The underlying objectives of
this research are to determine what factors are primarily
responsible for influencing the population dynamics of
antarctic pinnipeds and seabirds, to detect significant
changes in key components of the southern ocean ecosystem,
and to distinguish between changes due to commercial fish-
eries and those due to natural causes. An important aspect of
this work is focused on understanding the relationships
among land-breeding seabirds and pinnipeds, their prey, and
environmental conditions. Studies are conducted annually at
the National Oceanic and Atmospheric Administration's
(NOAA) small field camp at Seal Island, near Elephant Island,
South Shetland Islands, Antarctica. Major objectives of the
Seal Island research activities are the following:

To assess long-term trends in pup growth rates and forag-
ing behavior patterns of adult female antarctic fur seals
(Arctocephalus gazella) according to CEMP protocols,

•To conduct directed research on fur seal pup production,
female foraging behavior, diet, abundance, survival, and
recruitment,

• To evaluate long-term patterns in chinstrap penguin
(Pygoscelis antarctica) and macaroni penguin (Eudyptes
chrysolophus) breeding success, reproductive chronology,
foraging behavior, chick diet, abundance, survival, recruit-
ment, and fledgling size according to CEMP protocols,

• To conduct directed research on chick growth and condi -
tion, seasonal patterns in diving behavior, and changes in
foraging patterns throughout the breeding season,

• To assess the reproductive success and survival of cape
petrels (Daption capensis) breeding on Seal Island, and

• To investigate the relationships among seabirds' and pin-
nipeds' performance (behavior and vital rates), prey avail -
ability, and environmental features.

Antarctic fur seals

G
rowth rates of fur seal pups were measured by weighing
pups at intervals of approximately 2 weeks between 30

December 1993 and 25 February 1994. Male pups grew at a
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mean rate of 134.6 grams (g) per day [standard error (SE)=8.21,
and female pups grew at a mean rate of 103.8 g per day
(SE=3.8). Biweekly mean weights were not significantly differ-
ent than weights in 1992-1993, with the exception of the first
biweekly period for female pups, in which the mean weight in
1993-1994 was significantly greater than in 1992-1993.

During their 4-month lactation period, female antarctic
fur seals make a series of feeding trips to sea, returning to
shore between trips to suckle their pups for 1-2 days. Using
radio transmitters and an automated radio reception/data
logging system, we continuously monitored 40 lactating
females' attendance on the breeding beach. For the 39 seals
that completed six trips to sea without losing their pups
(CEMP Standard Method C.1), the average foraging trip dura-
tion was 103.1 hours [standard deviation (SD) = 35.89, num-
ber (n) = 234 trips).

Twenty female fur seals in the foraging trip/attendance
studies were also instrumented with time-depth recorders
(TDR5) to document diving behavior as a measure of foraging
effort expended while at sea. Some of these TDR-instrument-
ed fur seals were at sea during the small-area surveys con-
ducted by the NOAA ship Surveyor [Antarctic Marine Living
Resources (AMLR) 1994 Surveys B and C; see other AMLR pro-
gram papers in this issue], which will allow subsequent com-
parisons of fur seal dive profiles and the distribution of
antarctic krill (Euphausia superba) as detected acoustically.

At least 299 fur seal pups were born on Seal Island during
the 1993-1994 season, essentially unchanged from the esti-
mate of 306 pups born in the previous season. A census of the
breeding colony of fur seals on nearby Large Leap Island (1
km north of Seal Island) produced a count of 304 pups on 15
January 1994, identical to the previous season's total.

Seabirds

A
otal of 21,373 chinstrap penguin nests was counted dur-
ng an island-wide census of Seal Island at the beginning

of the field season, a level similar (1.5 percent less) to that
observed during the previous season. The island's breeding

population of macaroni penguins (295 nests) was 9 percent
larger than the previous year. Observations at two chinstrap
penguin study plots revealed that, from nests active at the
start of observations on 7 December, on average 1.4
chicks/active nest were raised to creching. Chinstrap chick
weight at fledging [mean=2.98 kilograms (kg), SD=0.39] was
similar to the 3 previous years' values.

The chronology of penguin reproductive events from
hatching through creching was documented for compar-
isons to other years. For chinstrap penguins: hatching, 18
December through 8 January; creching, began 20 January;
and fledging, 12 February through 3 March. For macaroni
penguins: hatching, 23 December through 31 December;
creching, began 20 January; and fledging, 18 February
through 26 February.

Preliminary analyses of chinstrap penguin diet indicated
that, as in past seasons, krill was the major prey species evi-
dent from stomach lavaging. Fish remains were observed,
however, in diet samples taken from birds returning from
nocturnal feeding trips. Seventy-five percent of all samples
taken from nocturnal/early morning foragers contained fish
in addition to krill. In contrast, only 5 percent of the samples
taken from diurnal foragers had evidence of fish.

The duration of foraging trips of 40 chinstrap penguin
adults was monitored by radio transmitters to determine the
amount of time at sea required by breeding adults to meet
their own energetic needs and procure food for their chicks.
In addition, TDRs were deployed on 40 chinstrap penguins to
obtain detailed information on their diving behavior at sea.

The breeding success of cape petrels at Seal Island in
1993-1994 (0.72 chicks per nest) was intermediate in the
range of values observed in the 1990-1991 and 1992-1993 sea-
sons (range=0.93 to 0.62). The mean mass of cape petrel
chicks (n=45) just prior to fledging was 575 g (SD=62 g).

The authors thank the officers and crews of the NOAA ship
Surveyor and the M/V Explorer for providing spirited logistical
support. This research was supported by NOAA's National
Marine Fisheries Service, as part of its AMLR program.

AMLR program: The underway data acquisition system
ANTHONY F. Amos, University of Texas atAustin, Marine Science Institute, PortAransas, Texas 78373

O
ne feature of the scientific operation of the U.S. antarctic
research vessel Eltanin in the 1960s and 1970s was the

"Daily Data Sheet," a compilation of navigation, environmen-
tal, and station information. In pre-shipboard computer days,
this record was produced by typewriter, yet it provided an
essential record of a cruise for each of the party chiefs on
board. Although shipboard computers, data acquisition, and
satellite navigation systems are now commonplace, I have
noted that seldom are comprehensive daily log sheets pro-
duced on today's antarctic research vessels. To this end, I

have developed an adaptable system of instruments, comput-
ers, and software that can be used on a variety of research
vessels.

The Surveyor underway system

T
hroughout the five Antarctic Marine Living Resources
(AMLR) cruises (Rosenberg, Hewitt, and Holt, Antarctic

Journal, in this issue) aboard the National Oceanic and
Atmospheric Administration (NOAA) ship Surveyor I have
made since 1990, continuous monitoring of surface water and
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