
The Benthic Community Near McMurdo Station
To this end respiration rates were determined
for most of the major predators. Considered
with estimates of the energy channelled into
growth (negligible in 1 year) and reproduction
(measured by bomb calorimetry of the gonads),
the respiration rates allow a rough estimate of
caloric turnover per individual per year. Such
data, with predator density and size frequency
data, allow an estimate of the total caloric de-
mands of the higher trophic levels on the
sponges. Again, in relation to other known com-
munities, these calculated energy turnover rates
are remarkably low.

Despite the very low growth rates, there is
an extremely large
standing crop of spong-
es. The bottom is es-
sentially covered with
large sponges, many of
which reach truly gi-
gantic proportions of
up to 2 meters high and
1.5 meters across. With
their very slow growth
rates, such sponges
could be extremely old.
Almost all the sponges
are certainly much
older than the rela-
tively small and ubiqui-
tous asteroid Odon-
taster validus, which
Pearse (1969) estimates
could reach ages of

P. K. Dayton	over 100 years.
the growth rates of the	Diver and large sponge in McMurdo Sound.	 Besides the nrobable
sponges and prey con-
sumption by the predators were essentially too
small to measure in 1 year. To estimate the
growth rates of some species of asteroids, we
weighed, measured, and tagged 190 asteroids in
1967; almost 30 percent of these marked ani-
mals were recovered in 1968. Most grew very
little, if at all. These data on growth rates and
prey consumption suggest that the turnover
rate in this community is very much slower
than in any other known marine community.

Because the turnover rates were too small
to measure directly, some of the dynamic char-
acteristics of the community were estimated by
evaluating the energy pathways in the food web.

The antarctic benthic community below 33
meters, composed of many species of sponges
and their various asteroid and molluscan pred-
ators, is characterized by an extremely stable
physical environment (Dayton, Robilliard, and
Paine, 1970). This stability suggests that bio-
logical interactions are the dominating factors
in evolution and maintenance of the commu-
nity. The community is of considerable ecologi-
cal interest because most of the conspicuous
sessile species share the primary substratum as
their most important potentially limiting re-
source and because it is easy to measure the
abundance and distribution of all the major
predators and their
prey.

An attempt was
made to evaluate ex-
perimentally some of
the effects of the higher
trophic levels upon
their prey by establish-
ing over 60 cages, 1
meter square by 0.3
meter high, designed to
exclude or include vari-
ous predators on the
sponge mat at depths
from 33 to 50 meters.
The cage sites and
their controls were
marked and thoroughly
photographed in 1967
and again in 1968. It
was found that both

extreme age of most of
the members and the extremely slow turnover
rates, the benthic community at McMurdo
Sound is unusual among known marine com-
munities in that the predators do not seem to
be fully exploiting their prey. Distribution and
size data that have been collected for 36 of the
dominant sponge species, in conjunction with
calorimetry data, indicate that for some preda-
tors the standing benthic crop in McMurdo
Sound is hundreds of years ahead of the esti-
mated rate of consumption.

(References appear on page 56.)
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preserving the environment.

Since the same starfish species also eats sponges, it
would eventually eliminate most of the benthic com-
munity at McMurdo by overexploiting a food source
that would be unable to recover.

Preliminary observation of the currents in the vi-
cinity of McMurdo shows that organic pollution in-
troduced in front of McMurdo Station would be
spread over the bottom from Cape Armitage past
Hut Point to Arrival Heights. The distribution of
litter we have observed supports this finding. This
organic enrichment resulting from sewage and local
sinking of garbage is probably spread over the bottom
community in the McMurdo area and could very
likely result in a shift of the ecological balance. The
accompanying consequences would be disastrous.

Low turnover rate

It is true that the level of pollution at McMurdo
is much lower than that in southern California, but
there are two critical differences between those two
ecological systems. First, the small area near Cape
Armitage may be the only experimentally accessible
part of a community that exists only below the Ross
Ice Shelf and in very deep water elsewhere off the
continental shelf (Bullivant and Dearborn, 1967).
Thus, instead of a whole seacoast and continental
shelf as in southern California, a relatively small area
is jeopardized at McMurdo. Second—and most im-
portant—the southern California kelp, with the re-
duction of the urchin population, can recover
completely in 1 to 3 years (North, 1964), but the
turnover rate at McMurdo must be considered in
terms of hundreds, perhaps thousands, of years. The
natural productivity in McMurdo Sound is so low
that slight changes in productivity effected by organic
enrichment may have profound effects on the popu-
lations of the detritus-feeding animals. Once there is
a differential increase in their populations, these ani-
mals will not immediately starve if the organic en-
richment is reduced, but they will begin to eat the
extremely slow-growing sponges, which form the
foundation of the community. Therefore, any changes
wrought by pollution of McMurdo Sound would
be permanent in effect.

Solutions

Unlike many situations where there seem to be no
realistic solutions to pollution problems, the situation
at McMurdo does have acceptable alternatives. A
planned sewage disposal plant will remove most or
all of the polluting material before the effluent is
pumped into the sea. If the outlet for any remaining

material extends into deep water well beyond Hut
Point, the dilution will probably be sufficient to pre-
vent the type of disturbance to the benthic commu-
nity discussed above. In addition to the sewage treat-
ment plant, an incinerator is planned that will burn
the combustible trash. The remaining trash and slag
from the incinerator should be hauled out onto the
ice far beyond the channel to be cut by the icr-
breakers. Then, when the ice does break up, this
material will be carried out to sea where it presu4i-
ably will sink in different, distant areas and will nat
affect the restricted benthic community in the Mc-
Murdo area. If these improvements come in time, a
community very much worth preserving will prob-
ably survive.
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