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The purpose of our fieldwork during the 1981-82 season was
to observe the movement patterns of the antarctic cod (Dis-
sostichus mawsoni) and the distribution and abundance of Wed-
dell seals (Leptonychotes weddelli) in McMurdo Sound. Fieldwork
commenced with the arrival of two scientists at McMurdo Sta-
tion on 9 October 1981 and a third on 19 October. Ultrasonic
transmitters were surgically implanted in seven antarctic cod.
The fish's movements offshore from McMurdo were followed
by means of an automatic locating system consisting of a three-
hydrophone array (Thomas et al. 1980). Portable directional
hydrophones were used to locate fish when they moved
beyond the range of the automatic locating system. This work
confirmed our earlier observations that the fish appeared to
move slowly with the current, toward the Ross Ice Shelf. One
fish, tagged with a depth sensing transmitter, moved down in
the water column at a rate of 22 meters per minute until it leveled
off at a depth of 500 meters.

To observe the reaction of Weddell seals to a live antarctic cod,
a cod was tethered on 20 meters of line below a seal breathing
hole at Hutton Cliffs and was observed with underwater televi-
sion. In previous experiments, frozen specimens had elicited
no response. This time, however, there was an immediate reac-
tion. As soon as the fish was released, several seals chased it
until it was captured and then virtually shook the fish apart
under water. One seal attempted to haul the remains up onto

the ice but was unsuccessful; it may have been inhibited by the
presence of the researchers photographing the event.

A cooperative effort continued with Art DeVries and Joe
Eastman to collect, compile, and analyze natural history data
from the antarctic cod fishing operations over the past 10 years.
Preliminary analyses document a statistically significant in-
crease in cod abundance during October and mid-November.
Although fishing success varied a great deal, researchers caught
cod at a relatively constant rate with varying amounts of effort.
Other parameters that will be analyzed for the antarctic cod
include depth preference, size by depth, activity pattern, rela-
tive annual abundance, sex ratio, and length-weight
relationships.

Our work with Weddell seals during the 1981-82 season in-
cluded six censuses of seals in eastern McMurdo Sound, from
Scott Base to Cape Evans, conducted from tracked vehicles
during mid-November and early December. Each seal was
checked for age (adult, sub adult, or pup), sex, and presence or
absence of a tag. Census data currently are being compiled, and
Jolly-Seber estimates of population size and other parameters
will be determined. These 1981 data are being added to the long-
term population database for the Weddell seals of McMurdo
Sound. Early-season work emphasized tagging adult males and
retagging individuals that had lost one tag. Later, pups were
tagged at or just after weaning. In an attempt to solve the
problem of high tag loss from pups, common in previous stud-
ies, expandable "bracelet" tags were applied to pups. However,
it appears that the bracelets will need modification, since tag
loss continues to be a problem.

One helicopter census was conducted on 17 November 1981.
In comparison with previous seasons, a greater number of pups
seemed to be on the west side of McMurdo Sound, especially
near the Strand Moraines and Blue Glacier. The seal count on
the west side of the sound was 194 adults with pups, 304 lone
adults, and 16 lone pups.

There was a marked shift in pupping away from some tradi-
tional pupping sites. Most noticeable was a reduction in pup
numbers at Hutton Cliffs and South Hutton Cliffs and an in-
crease at Turks Head. We do not know the reason for this shift;
ice conditions were not noticeably different, and human distur-
bance was less than in many previous years. The total number
of pups over the eastern side of the sound was relatively
unchanged.

Tests were conducted with a 250-milliwatt remote transmit-
ting station on Turtle Rock, a prototype of stations that will be
used to receive signals from radio-tagged seals and to transmit
the signals to a central processing station. The signal strength
was monitored at various distances from the transmitting sta-
tion. In general, the signal level varied as predicted by radio
propagation range equations except when the signal was shad-
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owed by a land mass. Thus, any receiving antennas at McMur-
do Station must be placed high enough to be within sight of the
transmitting stations.

The more remote areas of McMurdo Sound and the Ross Sea
were surveyed for tagged Weddell seals from the USCGC Glacier
in early January. Strip censuses of seals in pack ice also were
conducted in transit, as were surveys in fast ice areas along the
northern Victoria Land coast. Special attention was paid to the
pack ice surrounding Franklin and Beaufort Islands and to the
north of Ross Island, because these areas were expected to have
tagged immature seals from Erebus Bay. We found more adult-
size Weddell seals than expected but no tagged seals until we
approached Ross Island.

We used helicopter support to document the postpupping
distribution of Weddell seals in the remaining fast ice areas of
McMurdo Sound and to continue our search for tagged seals.
Adult seals on both sides of the sound had moved into the area
adjacent to the permanent ice shelf, while many immature seals
had moved into the Erebus Bay region vacated by the adults. A
considerable number of tagged yearlings were found in these
surveys that had not been sighted earlier in the season. Approx-

imately 40 seals with known history were radio-equipped and
followed until mid-February. All of these remained in the
Erebus Bay region or were not sighted again. Tagged adult seals
from previous years were found in low numbers on the western
side of McMurdo Sound as far north as Granite Harbor.

Reproductive tracts and lower jaws were collected from the
Scott Base seal kill. Observations of stomach contents were
made on 32 females and 20 males. Pregnancy rate in 27 adult
females was 85 percent. Laboratory analysis of ovaries and
aging of teeth will be done at the University of Minnesota.

This research was supported by National Science Foundation
grant DPP 80-20097.
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During the austral summer of 1982, a program was initiated to
investigate the trophodynamics and ecology of micronekton in
the major ecosystems of the southern ocean. Initial sampling
with opening/closing midwater trawls was conducted from the
R/v Hero (9-17 February 1982) in two of the deep basins (less than
1,000 meters) of the Gerlache and Bransfield Straits. Most of the
collecting was focused in Croker Passage (64°06'S 61°53'W) adja-
cent to Brabant Island. Predictably, trawl samples revealed com-
munities with relatively few species, yet high abundance, of
micronekton. The dominant fish species were the nototheneid
Pleuragramma antarcticum and the myctophid Elect rona ant-
arctica; other important fish species included Gymnoscopelus nic-
holsi, Protomyctophum bolini, Elect rona carisbergi and Lampanyctus
achirus. Less common fishes included Cyclot hone sp., Bat hylagus
antarcticus, and an as yet unidentified paralepidid.

Discrete-depth hauls revealed that the upper 50 meters of the
water column were overwhelmingly dominated by dense patch-

es of krill, Euphausia superba. The deepest layers of the basins
were characterized by large gammand amphipods (e.g., Eu-
rythenes, Cyphocaris, Eusirus) and a large population of the my-
sid Antarctomysis. Diel vertical migrations do not appear to be a
prominent feature of the feeding patterns of the mesopelagic
fish fauna, no doubt because of the disproportionately long
periods of daylight during the austral summer. Fish feeding
patterns clearly are linked to the populations of E. superba,
which is a major dietary item for most of the fish species exam-
ined. Preliminary stomach content analyses, however, indicate
that these fishes prey on a number of the region's zooplankton,
including amphipods, chaetognaths, copepods, and ostracods.
Detailed stomach content surveys for identification of prey
items and chemical analyses of daily rations are in progress in
our respective laboratories.

Preliminary data on the age patterns of the mesopelagic fish
fauna suggest that the antarctic forms are much longer-lived
than their taxonomic and ecological counterparts from sub-
tropical and tropical waters. Correlative growth data from
otoliths and chemical composition analyses are accumulating
but as yet are too few for interpretation.

The final-results of our first year's efforts will be a preliminary
characterization of the basin's micronektonic fauna in terms of
their relative abundance, nutrient uptake patterns, and age and
growth. These data will be compared with additional data col-
lected in 1982-83 from the basins and from offshore.

In the coming year, additional sampling of these basins is
planned to better define patterns of vertical distribution. Com-
parative sampling in more open waters of the Ross Sea will be
initiated from the icebreaker Glacier.

This research was supported by National Science Foundation
grants DPP 81-07510 to T. L. Hopkins and DPP 81-19621 to B. H.
Robison. Field personnel included the authors and T. M.
Lancraft.
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