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Seventeen scientists (representing 5 projects), 12 crew, and
3 employees of ANS/ITT participated in WINCRUISE II from
7 June to 19 July 1987 aboard the Polar Duke. The cruise was
lead by L. Quetin, Chief Scientist, Captain P. Gates, and H.
Owen, Marine Projects Coordinator. Conditions west of the
Antarctic Peninsula were very different during WINCRUISE
II than during WINCRUISE I in August and September 1985
(Quetin and Ross 1986). During WINCRUISE II (figure 1), sea
ice was encountered 50-75 miles (80-120 kilometers) north-
west of the South Shetland Islands and northwest of Hugo
Island to the south. During WINCRUISE I, sea ice was not
encountered except nearshore south of the Lemaire Passage
and northwest of Adelaide Island, south of Hugo Island. This
dramatic difference in ice cover between the two cruises was
likely due to inter-annual rather than seasonal fluctuations
between June/July (WINCRUISE II) and August/September
(WINCRUISE I).

WINCRUISE II was staged to increase our knowledge of the
marine ecosystem west of the Antarctic Peninsula and included
midwinter observations of the physiology and composition of
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adult and larval Euphausia superba, factors affecting the com-
munity structure of seabirds, and factors affecting primary
productivity, algal physiology, and pigment composition, bac-
terial growth and abundance, and protistan communities in
relation to the water column and sea-ice composition and dis-
tribution. Surface temperature, salinity, light, and chlorophyll
a were measured continually along the cruise track and peri-
odically down to depths of 100 meters. Areas most intensively
investigated were a transect across the Drake Passage, the
southern Bransfield Strait, northern Gerlache Strait, Dallmann
Bay, and the area south of Anvers Island between Hugo Island
and Palmer Basin. Listed below are the projects including a
brief summary of their aims, collections, and preliminary re-
suits.

Energetics of adult and larval krill. L. Quetin (field leader), R.
Ross and L. Quetin (co-principal investigators). The physio-
logical condition (rates of fecal pellet egestion, phytoplankton
ingestion, growth, and oxygen consumption and ammonia
excretion) of both larval and adult krill was determined. Met-
abolic rates at - 1.7°C, 0°C, and 2°C of larval and adult krill
in winter were compared to summer rates. Larva condition
factors (length, wet weight, dry weight, and carbon) were
measured for 180 krill larvae from calyptopis 3 to juvenile
stages for comparison with similar measurements made during
summer to determine if these stages might be stressed during
the winter months. Larval samples were returned frozen to
the University of California at Santa Barbara for analysis of
lipid, protein, and two digestive enzymes (laminarinase and
trypsin). Trawl samples of adults and larvae and diver-col-
lected samples of larvae were preserved for later analysis. Dur-
ing the cruise, we launched 75 expendable bathythermographs,
completed 16 hydrostations with measurements of chlorophyll
a, salinity and temperature down to 100 meters, and measured
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Figure 1. Transect stations surveyed during 14-15 July on WINCRUISE II. The stations were all in 10/10 pack ice and were sampled in
ascending numerical order.

1988 REVIEW	 149



surface chlorophyll a, temperature, and salinity at least every
10 miles (16 kilometers) along the cruise track to describe the
food available to krill and the physical environment during the
cruise.

D. Morris (principal investigator and field leader, British
Antarctic Survey, Cambridge, England, visiting scientist with
Ross and Quetin). D. Morris extended his studies on the molt
staging of krill in summer to krill in winter and collaborated
with Ross and Quetin on a comparison of molt staging to
molting frequency. The larvae were molting more frequently
than the adults in the winter. The molt stage distribution for
adults was different from adults during summer. In addition,
the activity of larval krill under the ice and of adult krill in
tanks aboard was filmed on video to test an activity tracking
system.

Project S-321 W. Fraser (field leader, University of Minne-
sota), D. Ainley (principal investigator, Point Reyes Bird Ob-
servatory). Seabird community structure was determined from
143 30-minute censuses between South America and the Ant-
arctic Peninsula. During each census the abundance and pres-
ence of seabird species and habitat bottom depth, wind speed,
thermocline depth, sea-surface temperature, and salinity were
recorded. The influence of prey distribution was determined
from stomach contents of 97 birds representing 7 species from
5 different habitats. Twelve hundred individual prey items
were obtained and specific trends in the age, size, and species
composition of prey in different habitats noted.

Initial inspection of the data suggests three distinct com-
munities of seabirds categorized by the dominant species: black-
browed albatross/Kerguelen petrel group in open water, south-
ern fulmar/antarctic petrel group along the ice edge, and snow
petrel/Adélie penguin group in the pack ice. Differences in the
species composition of the seabird groups were closely asso-
ciated with the presence of ice and proximity to the continental
shelf. Prey were distributed over a broader range of habitats
than were the seabird species feeding on them suggesting that
the physical features of the habitat, not the distribution of prey,
were responsible for the presence of seabirds in a particular
area.

Project S-320. M. Lizotte (field leader), C. Sullivan (principal
investigator, both from the University of Southern California,
Los Angeles). Major research goals were to study bacterial
growth and abundance, algal physiology, and pigment com-
position, and to measure the availability of light for algal pho-
tosynthesis. Studies included samples from the upper 100 meters
of the water column and sea ice in various stages of physical
development. Studies of the bacteria from 182 seawater and
52 sea-ice samples included preservation, incubation for growth
rates, and culture of samples to obtain bacterial strains to re-
turn to the University of Southern California. The dependence
of algal photosynthesis on irradiance was studied in samples
from deep in the pack ice, the ice edge and open water and
also with algae from a variety of sea-ice samples. In addition,
the productivity of ice algae and the effect of daylength on the
allocation of carbon to various end products of photosynthesis
was determined. Algal pigment samples as well as krill fecal
pellets were collected from sea ice and the water column for
later analysis at the University of Southern California. Light
measurements were made from 11 June 1987 to 11 July 1987
for photosynthetically active radiation (400 and 700 nanome-
ters). Subsurface light measurements showed the 1 percent
light level of surface light occurred between 30 and 40 meters
in open water, 25 and 35 meters under grease ice and forming
pancake ice, and at 12 meters under 10/10 pack ice. Light levels

in the water column were very low. Seawater samples were
also collected crossing the Drake Passage to document the
southerly decline in abundance of cyanobacteria.

Project S-323. K. Buck (field leader), D. Garrison (principal
investigator, both from the Institute of Marine Science, Uni-
versity of California at Santa Cruz). The sea-ice protistan com-
munity was sampled and characterized for comparison with
past studies in the Weddell Sea. Chlorophyll a, quantitative
population samples, carbon/nitrogen samples, and salinity
measurements were used to study the natural history and
inherent variability of young ice biomass. A protype particle
interceptor trap was deployed beneath ice to measure the flux
of biological material to the upper water column from the ice.
Unfortunately, after a successful deployment, bad weather oc-
curred and the trap could not be relocated 24 hours later. A
total of 104 separate ice sections was sampled and processed
from 57 thin-ice (<20 centimeters thick) and 23 thick-ice (>20
centimeters thick) samples using an ice core. In addition, sam-
ples of highly colored ice from beneath the floes and bottom
ice from a 15-station diving transect were obtained by divers
and analyzed (figure 2). A preliminary analysis of the results
indicates that there are many similarities between the sea ice
encountered during WINCRUISE II and sea ice from past stud-
ies in the Weddell Sea.

Project S-325. R. Brightman (field leader), W. Smith (principal
investigator, both from the University of Tennessee). Phyto-
plankton growth and biomass in the water column was de-
termined in relation to the low light and temperatures found
during the austral winter. During the cruise the following pa-
rameters were determined:
• the distribution of particulate matter (particulate carbon,

particulate nitrogen, chlorophyll a, biogenic silica) within
the upper 100 meters of the water column,

• the photosynthetic responses of the phytoplankton popu-
lations,

• the rate of primary production as measured by simulated in
situ techniques,

• the uptake rates of inorganic nitrogen (nitrate and ammo-
nium) by phytoplankton populations, and

• the amount of incident radiation at the seawater surface.
Depths sampled included depths to which known percent-
ages of surface irradiance penetrated (100, 50, 30, 15, 5, 1,
0.1 percent) and standard depths (0, 10, 20, 30, 50, 75, 100
meters). The water column in the Bransfield Strait region
was characterized by extremely low phytoplankton biomass,
particulate carbon, and nitrogen concentrations. The phy-
toplankton were highly shade adapted. Primary productiv-
ity was extremely low when estimated either by simulated
in situ techniques or by calculation from photosynthesis/
irradiance results and incident irradiance data. Productivity
during the austral winter provides only a minor contribution
to the total annual productivity of the southern ocean.
On 14-15 July, all groups participated in obtaining mea-

surements and samples during a 15 station transect from north-
west of Hugo Island and proceeding east to station 100 west
of the Waurmans Islands (figure 1). This rapid transect was
undertaken in 10/10 pack ice to assess the feasibility of con-
ducting more thorough diver-assisted sampling in the future
to investigate the dependency of larval krill on sea-ice algae.
Results from stations where a complete set of observations was
obtained are illustrated in figure 2. Chlorophyll a from ice algae
was obtained from the bottom 4 centimeters of ice cores, sur-
face chlorophyll a was obtained within 3 meters of the surface,
larvae were observed by a tethered diver under an area of ice
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encompassed by a half circle of 30-foot radius, and bongo nets
were fished vertically from 100 meters to the surface. Values
found along the transect were similar to data collected through-
out the cruise. Divers proved to be of fundamental importance
for their ability to characterize and sample krill larvae in sea
ice. Diving was not only necessary, but an efficient and safe
method of sampling.

Our references to the results of each project should be con-
sidered provisional and each principal investigator contacted
if more information or confirmation is desired. We would like
to thank not only the participants of WINCRUISE II but also
the Division of Polar Programs and Antarctic Services for their
support, cooperation, enthusiasm, and hard work in making
WINCRUISE II a success.
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Figure 2. Data from transect stations surveyed during 14-15 July.
Only those stations for which a complete set of observations and
samples were obtained are shown. A. Chlorophyll a (chi a) in the
bottom 4 centimeters of ice cores at each station was measured.
B. Surface chlorophyll a was determined from water samples in the
upper 3 meters of the water column. C. Larval numbers were es-
timated under the ice by divers. Vertical bars indicate the range of
the abundance estimate. Station .98 had greater than 120 larvae
present. D. The number of larvae caught in a bongo net fished to
100 meters at each station. All values are plotted for each station.
(pg/I denotes micrograms per liter.)
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