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As part of AMERIEZ (Antarctic Marine Ecosystem Research
at the Ice-Edge Zone), acoustic, net, and experimental obser-
vations were made in the Scotia-Weddell Sea during austral
winter to investigate the effect of the marginal ice zone on
micronekton. The results are reported in this article. Previous
AMERIEZ spring and fall cruises indicated that the pack ice
was an important nursery ground and refugium from preda-
tors for young Euphausia superba (Daly and Macaula y 1988).

Acoustic measurements at two frequencies (BioSonics 120
and 200 kilohertz) were obtained at all stations along transects
in and out of the ice (Ainley and Sullivan, Antarctic Journal,
this issue). A downward-fishing, closing-vertical Plummet net
was used to collect micronekton at discrete depths between
0-1,000 meters in open water, ice edge, and consolidated pack
ice habitats. Gut clearance rates (Quetin, Ross, and Amsier
1987) for larvae and adults and molting rates for larvae were
determined at sea.

As during the spring and fall seasons, E. superba was the
dominant acoustic target and micronekton in net tows during
winter. Three additional euphausiids, E. frigida, E. triacantlia,
and Thysanoessa inacrura also occurred in the sampling area.
Although acoustic analyses are still in progress, preliminary
results indicate that E. superba for the most part were dispersed
and in low concentrations. At times, however, swarms of lar-

vae and juvenile and immature adults did occur in the upper
50 meters of the water column near the ice edge during day
(figure 1) and night.

E. superba were collected in net samples in all areas; however,
mean abundances of krill were an order of magnitude higher
near the ice edge than in open water or deep in the pack ice.
Furthermore, large concentrations of larvae were observed on
the undersurfaces of ice floes. T. inacrura were collected at
almost every station. E. frigida were most abundant north of
60°S and E. triacantlia only occurred in the western side of the
study area, north of 60°S. More than 80 percent of E. superba
were collected in the upper 100 meters of the water column
while the other euphausiids primarily were found below 100
meters. Many E. superbn, but none of the other euphausiids,
were infested with the suctorian ciliate Ephelota sp. Infested E.
superba included furcilia larvae as small as 7 millimeters as well
as adults. In some swarms, more than 50 percent of the krill
were found carrying the epibiont.

Development, growth, and changes in sexual maturity sta-
tus of euphausiids were observed from June to August. E.
superba larvae were in furcilia stages F3—F6 in June, predomi-
nately F6 in July, and F6 and juveniles in August (figure 2).
Experimental results determined that molting occurred about
every 20 days. The size range of larvae was 4-12 millimeters
in June and 7-16 millimeters in August. Initial estimates of
larval growth rates indicated they were within the range re-
ported for summer growth rates of furcilia (Huntley and Brin-
ton 1987). Length of juveniles (2 years old) was 19-38 millimeters,
immature females was 29-50 millimeters, and immature males
28-49 millimeters. By early August, ovaries and petasmae were
starting to mature in larger females and males. A few T. macrura
and E. frigida females and males carried mature spermatop-
hores in June, and females were gravid and starting to spawn
by August. The few E. triacantha collected were predominately
juveniles; however, some males with mature spermatophores
were found in August.

Results from feeding experiments are not yet available; how-
ever, visual observations of gut fullness indicate that all species
of euphausiids were feeding during the antarctic winter, in
spite of extremely low chlorophyll a concentrations in the water
column (Smith and Cota, Antarctic Journal, this issue). The light
green colored guts of E. superba, E. frigida, and E. triacantha
were indicative of herbivorous feeding, while those of T. ma-
crura were whitish, indicative of carnivorous feeding. More

Figure 1. Echogram illustrating daytime swarms of Euphausia superba near the ice edge. Depth scale, surface to 80 meters, 1030 local
time. (m denotes meter.)
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Figure 2. Stage composition of larval Euphausia superba in June
and August 1988. F denotes furcilia. Juv denotes juvenile.

than 90 percent of E. superba collected had been feeding. Ex-
amination of gut contents revealed an omnivorous feeding
behavior for adults, and at least some ingestion of furcilia
occurred. Larvae, collected from ice floes where chlorophyll
concentrations were an order of magnitude higher than in the
water column (Lizotte et al., Antarctic Journal, this issue), had
almost black-colored guts.

From three seasonal investigations, it is clear that the mar-
ginal ice zone is an important habitat for E. superba. The pack
ice serves as a nursery ground for larval and juvenile krill and
offers protection from predators during spring, fall, and win-
ter. Adult krill graze on spring and fall ice-edge blooms and
during winter may feed on the undersurfaces of ice floes or
on phytoplankton concentrated and released from frazil ice
during rapid freezing and thawing events.

We thank Kathleen Newell and Karen Light for their assis-
tance at sea. This research was supported by National Science
Foundation grant DPP 84-20215.
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During both legs of the AMERIEZ winter cruise, we assessed
the abundance and distribution of apex predators by con-
ducting strip censuses whenever the ship was underway dur-
ing daylight. For each census unit, we also recorded
environmental data including ice conditions. Census data were
then converted to an estimate of numbers per square kilometer
and to biomass (mass/unit area). Behavior was categorized at
the time of counting. The details of censusing can be found in
Ainley, O'Connor, and Boekelheide (1984). When the ship was

on station, we assessed the diet of seabirds by collecting spec-
imens or pumping birds' stomachs.

Diet analysis indicated a similar diet by all species. The most
important prey were lanternfish (Myctophidae), which rise to
the surface during night. Of secondary importance were ant-
arctic krill and pelagic amphipods. Fish eaten by birds had
themselves fed mostly on krill. This indicates that birds were
likely selecting fish over krill (fish have a higher caloric value).

Census results indicated a close correspondence between
both pinnipeds and birds, and in turn the close correspondence
of these organisms with the presence of pack ice (figure). This
attraction of predators to the ice was even more pronounced
than during previous AMERJEZ cruises in spring 1983 and
autumn 1986. The pattern, however, is consistent with infor-
mation from other AMERIEZ investigators, who learned that
the major portion of primary production was occurring in the
ice and not in the water column. Thus, micronektonic organ-
isms were attracted to the surface underneath ice, and this is
where predators sought them as prey.

Again, as on previous AMERIEZ cruises, we observed two
distinctive predator assemblages, one associated with the ice
and the other with open water (see Ainley, Fraser, and Ribic
1988 for a cluster diagram). Species composition was similar
to that of spring and autumn, except that the number of species
in the open-water assemblage was reduced during winter.
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