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Figure 2. Composition of microplankton at stations G14, G12, and
M24. Bacteria and diatom biomass not available. Biomass estimates
of autotrophic and heterotrophic flagellates determined from exam-
ining preserved and settled samples vs. (shipboard) counts are
compared. ("m" denotes" meter." "mgC;s, 2" denotes milligrams of
carbon per square meter:')

biomass that von Brokel (1981) reported during the austral sum-
mer of 1978 (see figure 1), so that spatial heterogeneity in micro-
zooplankton abundance appears to be as large as seasonal
changes. During 1987 and 1988 we will have the opportunity to
examine the abundance of microzooplankton during the austral
winter as part of our continuing study.

This study was supported by National Science Foundation
grant DPP 84-20184 to D.L. Garrison.
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Figure 3. Biomass of cilated protozoans in upper 100 meters during
AMERIEZ 1986. ("m" denotes "meter:' "mgC;s, 2" denotes "milli-
grams of carbon per square meter:')
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AMERIEZ 1986: Acoustic assessment
of krill (Euphausia superba, Dana)
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As a component of the Antarctic Marine Ecosystem Research
at the Ice-Edge Zone (AMERIEZ) program, the abundance and
distribution of micronekton and nekton at the ice edge was

investigated by acoustic and net sampling methods in the west-
ern Weddell Sea during late austral summer 1986.

During field operations, hydroacoustic measurements and
net samples were taken 7 March to 29 March 1986. The data
were obtained using two frequencies (50 kilohertz and 200
kilohertz) echo sounders operating simultaneously on Melville
and one frequency (120 kilohertz) on Glacier. The transducers
were mounted in a 1.2-meter V-fin depressor and towed behind
the ship on Melville and deployed by float (on station only) on
Glacier. In conjunction with the acoustic program on Glacier,
vertical plummet net tows were made at every station for target
identification, life-history stages, and length-frequency infor-
mation. Similar data were collected from samples taken by other
components aboard Melville.

Data analysis. Data collection and analysis have been de-
scribed earlier (Macaulay, English, and Mathisen 1984; Daly and
Macaulay in press). All recorded data were analyzed by echo-
integration methods to produce estimates of biomass (where
acoustic targets were identified) or mean-volume-backscatter-
ing-strength (where uncertain or unknown targets were pres-
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Figure 1. Cumulative length frequency of Euphausia superba under the pack ice. ("mm" denotes "millimeter:')

ent). Estimates of abundance were made by 1-meter depth
strata down to 250 meters or bottom, whichever occurred first.

Net observations. Two species of euphausiids, Euphausia su-
perba and Thysanoessa macrura, were collected in the net tows
under the pack ice; E. superha was found at 12 out of 23 stations.
A few larvae (furcilia 3 and 4) were present. Approximately 28
percent of the population were juveniles and 72 percent were
immature adults. Of the adults, 54 percent were males and 46
percent were females. Larvae were 7-8 millimeters in length,
juveniles ranged from 13-28 millimeters and adults from 29-45
millimeters (figure 1). T rnacrura occurred at all of the stations.
Juveniles comprised 49 percent of the population and adults
were 51 percent. Both immature and mature adults we-.e col-
lected. About 30 percent of te adults were males and 70 percent
were females. Juveniles ranged from 7-15 millimeters in length
and adults from 10-26 millimeters. Net hauls made by other
investigators on Melville and our net on Glacier contained very
few krill either in open water or under ice. Under the pack ice,
abundances ranged from 0.01 individuals per cubic meter to 7
per cubic meter, where krill were present. Salps were also col-
lected in net hauls. However, densities of salps were lower
during this cruise (fall 1986) and they were found under the ice
as well as in open water in contrast to the first (spring 1986)
AMERIEZ cruise. Juvenile E. superha again were observed feeding
on the underside of ice floes as in the spring season (Daly and
Macaulay in press). Divers saw dense concentrations of small
drill at 10 out of 12 dive stations. At stations with these dense
concentrations, a few larger solitary individuals were observed,
usually near the undersurface of the ice. A representative sam-
ple of juvenile krill collected by the divers, ranged in size from
14-25 millimeters.

Hydroacoustic results. Very few patches of drill were observed
acoustically during this cruise compared to the previous spring
(1983) ice-edge observations (Daly and Macaulay in press). The
few krill patches were small and dispersed with the highest
concentrations in open water well away from the ice edge. Very
few patches were observed under the ice. In general, the overall
acoustic abundance of krill in the AMERIEZ study area was ap-
proximately 1/20 of that found in austral spring 1983. The max-
imum abundance in any area in 1983 was over 100 grams per
square meter, whereas in 1986 it was 5 grams per square meter
(figures 2 and 3). A seasonal decline in abundance between
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Figure 2. Distribution of biomass in AMERIEZ study area spring 1983.
("g rn-2" denotes "grams per square meter:')
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Figure 3. Distribution of biomass in AMERIEZ study area fall 1986. ("g rn- 2" denotes "grams per square meter?')

summer and fall was noted by Marr (1962), therefore our lower
abundances may be due to the seasonaj cycle. Location may also
be a contributing factor. Concentrations of krill are known to
occur in the area of the spring study site (Marr 1962); Hampton
1983) but there is no previous information on krill abundance
for the western Weddell Sea. All of the acoustic biomass oc-
curred in the upper 50 meters of the water column and most of it
occurred in the upper 20 meters. During the spring (1983), 50
percent of the biomass occurred above 34 meters. Some krill
swarms were observed near surface accompanied by actively
feeding seabirds.

This research was supported by National Science Foundation
grant DPP 84-20215.
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