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Figure 2. Contour plot of data from 20-21 March. (Block E.)

Zooplankton associated with
superswarms of antarctic krill

JOHN H. WORMUTH

Department of Oceanography
Texas A&M University

College Station, Texas 77843

A field program involving simultaneous acoustic and net
sampling was undertaken in February-March 1981 (see Mac-
aulay, Antarctic Journal, this issue, for acoustics and Shulen-
berger, this issue, for net sampling details). Both horizontal and
stratified oblique tows were taken in and around a large krill
swarm in the vicinity of Elephant Island. Most tows were within
the upper 80 meters because a large portion of the krill swarm
was in this portion of the water column.

We used a multiple opening-closing net and environmental
sensing system (MocNEss) which collected eight discrete sam-

ples per tow. We positioned the net according to the depth of the
krill "seen" by the acoustics. We took 25 tows and have com-
pleted the taxonomic analysis of all 200 samples (see Shulen-
berger, Wormuth, and Loeb in press, for additional details). The
samples were sorted for krill (Shulenberger, Antarctic Journal,
this issue), and all other specimens were identified. With few
exceptions, copepods dominated the samples numerically. The
copepods consisted mainly of five species (Calanus propinquus,
Calanoides acutus, Metridia gerlachei, Rhincalanus gigas, and Eu-

chaeta antarctica). The rank order of numerical abundance of
these five species was very consistent regardless of depth, time
of day, or horizontal distance. These five species also show a
significant tendency to covary in numerical abundance in the
same tows. This suggests that these copepod species are re-
sponding to the same environmental stimuli.

Within horizontal tows our spatial scale sampled per net was
kept as constant as possible within each tow. This resolution
ranged from about 90 meters to 300 meters. It was not unusual
to see 1-1.5 orders of magnitude variation in the numerical
abundance of copepod species between successive nets (fig-
ure). This variation does not appear to be related to variations in
the numerical abundances of the euphausiid species, except in a
few extreme cases.
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The net-to-net variation in the abundance of the copepod species
Calanus propinquus in two tows. Tow 11 was taken at 25-meter
depth and tow 24 at 85-meter depth. Both are night tows. (The
quantity of specimens per 300 cubic meters is plotted against the
length in meters of the tow.)

In the stratified oblique tows, we found some layers of very
high krill larvae density. In some of these, we found very low
copepod concentrations, but this pattern is inconsistent. It may
be that these taxa (larval krill, copepod species 1, 2, 3, 4, and 5)

are patchy on a scale smaller than our sampling interval. What
we see in our samples, then, may be the integration of one or
more of these patches. If sampling boundaries are occasionally
coincident with patch boundaries, we then see strong indica-
tions of exclusion. This is particularly likely to happen in this
type of sampling because we were trying to catch acoustic
targets.

Recent unpublished work (Boyd personal communication)
has shown that adult krill are omnivorous and can eat their own
larvae. Presumably they can eat similar-sized copepods as well.
The most abundant copepods, Calanus propinquus, Calanoides
acutus, and Metridia gerlachei are generally herbivores and
should be in competition with the krill for phytoplankton. Yet in
the dense krill swarms we still find relatively "normal" con-
centrations of copepods.

Although the counting of all our samples is complete, the
statistical analysis of the data will require several more months.
We will be bringing together the MOCNESS data and the acoustic
data to gain additional insight into this unique ecosystem.

The Vulcan Expedition was funded by National Science Foun-
dation grant DPP 79-21295 to Scripps Institution of Oceanogra-
phy. The analysis of the zooplankton was funded by National
Science Foundation grant DPP 81-21358 to Texas A&M. Cheryl
Shalan assisted in the splitting, sorting, and counting of the
samples.
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Larval growth and hatching under
pressure of eggs of Euphausia

superba

LANGDON B. QUETIN and ROBIN M. Ross

Marine Science Institute
University of California-Santa Barbara

Santa Barbara, California 93106

Although we conducted both laboratory and field studies on
Euphausia superba during the U.S. Antarctic Research Program
(USARP) 1982-1983, we will confine this report to two facets of
our laboratory work. During austral summer 1983, we con-
tinued our efforts to culture eggs and larvae of E. superba for
physiological and behavioral research. First, we followed the
change in wet weight during development from egg to the

calyptopis 3 stage (third feeding stage). Second, we conducted
preliminary experiments on the effect of increasing hydrostatic
pressure on egg development. The conversion of the science
library to a walk-in, constant-temperature room this past sea-
son greatly increased our culturing success, and allowed us to
conduct experiments at controlled temperatures, unlike the
previous season.

The new Cahn 26 electrobalance at Palmer Station enabled us
to determine wet weights of individual eggs and larvae. We
developed a standardized weighing procedure, because eggs
and larvae continually lost weight once removed from water.
Eggs from individual E. superba were cultured in 2-liter glass jars
maintained at 1.0° ± 0.3°C. Periodically during development
5-10 eggs or larvae from each of 2-6 broods were individually
weighed, except for the calyptopis 3 stage. We removed an
individual from the water with an eyedropper and placed it on a
plastic petri dish. Then we picked it up with a strip of filter
paper which wicked away excess water, before transferring the
egg or larva to a preweighed piece of weighing paper. The
weighing paper containing the individual was immediately
placed on the weighing pan of the electrobalance, and the
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