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much of the data still need to be processed, one clear
fact about the animals' response to our experimental
conditions is that, compared to day diving, there are
much fewer prolonged and deep dives.

Three days were spent at the ice front near Cape
Crozier (Fig. 1) completing the final experiments of
a 3-year study on diving behavior of emperor pen-
guins. This experiment was an attempt to measure
diving depths under the most natural conditions pos-
sible. Depth recorders were placed on 24 birds, six of
which were later recovered.

By means of a lucite funnel and two one-way
valves placed over the breathing hole, pulmonary
function values and oxygen consumption were meas-
ured in the unrestrained seal (Fig. 2). This work
was also an extension of the studies initiated last sea-
son (Kooyman and Campbell, 1969). Oxygen con-
sumption rates were obtained from seals while they
were sleeping in ice water and after diving, in one
instance after a 70-minute dive. Other data obtained
concomitantly were tidal and minute volumes, lung
volumes, and end-tidal gas composition.

In order to obtain the respiratory data, we had to
establish our station on 2-year ice 3.5 m thick. The
very difficult task of cutting a hole in such thick ice
was greatly helped by the efforts of EOC Richard
Farbo of the U.S. Navy Public Works Department.
A 61-cm auger was used to drill 5 holes 3.3 m deep
in a rectangular pattern (Fig. 3). When the adjoin-
ing walls of the corings were broken out, a suitable
diving hole was formed.
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High-Latitude Emergence of
Deep-Sea Isopods

ROBERT R. HESSLER

Scripps Institution of Oceanography
University of California, San Diego

One of the major generalities in benthic marine
biogeography is that there is a tendency for deep-sea
taxa to emerge into shallow water at high latitudes.
This is particularly clear among the isopods. Mem-
bers of the subtribe Paraselliodea are significant com-
ponents of the deep-sea fauna, where they represent
a diversity of families. Most of these families are
nearly absent from shallow water except at high lati-
tudes, where once again they are characteristic mem-
bers of the benthic community.

This high-latitude emergence is reasonably well
documented in the North, but the exact nature of
the emergence is by no means clear in the Antarctic.
Faunal lists show that it occurs, but they give little
idea of the relative importance of parasellotes in
shallow-water communities. Also, because of the dif-
ferent ways in which the samples were collected, it is
difficult to compare these faunas to those of the deep
sea.

An opportunity to initiate an investigation of this
subject appeared in January and February of this
year, when I joined Dr. Eric L. Mills (Institute of
Oceanography, Dalhousie University) in a cruise be-
tween Punta Arenas, Chile, and the South Shetland
Islands on board the research vessel Hudson of Can-
ada's Bedford Institute. For me, the purpose of the
cruise was to learn the problems of oceanographic
research in the Antarctic and to gather an initial
set of shallow-water, soft-bottom faunal samples.

The cruise track allowed sampling on the conti-
nental shelf of southern Chile and in several bays of
the South Shetland Islands. A few deep-water sam-
ples were also attempted. The WHOI epibenthic sled
and the Smith-McIntyre grab were the basic sam-
pling tools. The epibenthic sled has been our basic
deep-sea tool for several years.

Surprisingly, weather was no hinderance to our
work. Finding a suitable bottom was a more serious
difficulty. For a proper comparison to the deep sea,
shallow-water silts or clays are most desirable. We
never located anything finer than a sand off southern
Chile. Silt-clays were present in bays of the South
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Shetland Islands, but in general the topography was
so rough that great care had to be exercised to avoid
losing the sampler.

This cruise yielded 19 samples. Half of these are
from shallow South Shetland waters and contain a
rich soft-bottom fauna. Preliminary inspection of the
samples indicates that they are well suited for studies
of high-latitude emergence.

Marine Ecological Studies
at Palmer Station and Vicinity*

WILLIAM E. STOUT and STEVEN V. SHABICA

Marine Science Center
Oregon State University

During the 1970 summer season, a study transect
was laid out near Palmer Station comprising 28 sta-
tions from high tide level to 16 m below. At 13 sta-
tions, experimental plots of 1 m 2 were cleared of plant
and animal life, and the replacement and growth of
organisms are being studied on these plots throughout
the year. Three distinct subtidal regions can be rec-
ognized: (1) a gently sloping rock substrate with
increasing amounts of sediment with depth, charac-
terized by the limpet Patinigera polaris, Hildenbran-
dia, and other algae, and the sea urchin Sterechinus
neulnayeri; (2) a relatively flat mud bottom charac-
terized by the bivalve Laternula elliptica, algae, and
occasional clumps of the nemertean Lineus corruga-
tus; and (3) a near-vertical rock face characterized
by brachiopods and a sponge-tubicolous polychaete
complex in the lower reaches and limpets in the
upper reaches.

Patinigera polaris occurs in concentrations of up
to 123/m2 from 1-3 m below the low tide level, and
less abundantly to 16 m, the limit of diving observa-
tions. Approximately 500 specimens from various
depths and habitats were collected, marked by at-
taching fish tags with polyester resin to the shells,
and returned to obtain monthly information regard-
ing seasonal migration and the development of the
algal belt, temperature tolerance, growth and me-
tabolism, nature of food, fecundity, and the effects
of ice on their position in the intertidal region.

The large infaunal bivalve Laternula elliptica oc-
curs in concentrations of up to 75/m2 from 9 to 14 m
below the low-tide level in semi-consolidated mud.

*This work was supported by grant GA-18348 from the
National Science Foundation.

The greatest densities were found in those areas hav-
ing the least amount of surface cover. The sediment
at the site contained foraminiferans, cumaceans, poly-
chaetes, small bivalves, gastropods, ostracods, isopods,
and amphipods. No commensals were found associ-
ated with the clam.

The food preferences of intertidal and subtidal
pycnogonids were studied in laboratory aquaria. The
animals were collected by bottom trawls from R/V
Hero and by scuba diving. Austrodecus sp. and Penta-
nymphon antarcticum were found associated with
sponge, Bryozoa, and hydroids. Both species preferred
hydroids to Bryozoa and sponge. Colossendeis ro-
busta, C. australis, and Ammothea carolinensis, the
three largest subtidal pycnogonids collected, were
found associated with brachiopods, tubicolous poly-
chaetes, and encrusting red algae. Colossendeis ro-
busta was observed to feed in soft sediments and
C. australis preferred tubicolous polychaetes. Hedg-
peth (personal communication) had suggested that
some large Colossendeids might be feeders upon
meiobenthos in soft sediments. The food preference
of Ammothea carolinensis was not determined. The
one specimen collected, an ovigerous male, was very
sluggish and remained stationary with the proboscis
resting in the mud. Colossendeis megalonyx mega-
lonyx, Decolopoda australis, Pallenopsis cf. patagon-
ica, and Nymphon sp. were collected by trawling in
the Port Lockroy area. Decolopoda and Pallenopsis
were observed to feed in the soft sediments. C. mega-
lonyx preferred tubicolous polychaetes and Nymphon
sp. preferred hydroids. Several specimens of Achelia
sp. were collected in the intertidal zone at Port Lock-
roy. All specimens were associated with hydroids and
appeared to feed upon them.

Approximately 4,000 specimens of the small vivi-
parous clam Lasaea consan guinea were collected in
February and March from the intertidal region at
Port Lockroy and transferred to the laboratory at
Palmer Station, where they are being maintained in
aquaria for monthly observations on various aspects
of their reproductive biology. A study of the inter-
tidal association was made. In the intertidal zone,
L. consanguinea is confined to the mid-tide level
within a very narrow vertical range. The clams were
collected on rocks covered by hydroids and algae.
Close examination revealed that the byssal threads
of the clams were not attached directly to the rocks
but rather to the hydroids and algae. The entangled
mass of byssal threads, hydroids, and algae provides a
habitat for numerous organisms, e.g., turbellarians,
gastropods, polychaetes, amphipods, copepods, ostra-
cods, nematodes, and pycnogonids. Turbellarians and
amphipods were the most conspicuous members of
this association. Many of the clams had epizoic folli-
culinids on them. From a total population of 895
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