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SCARISCOR conference on living
resources of the southern ocean

SAYEDZ. EL-SAYED
Department of Oceanography

Texas A &M University
College Station, Texas 77843

In an earlier article (El-Sayed, 1976) we reviewed
the living resources of the southern ocean and dis-
cussed the role played by the Scientific Committee on
Antarctic Research (SCAR) and the Scientific Commit-
tee on Oceanic Research (scoR), both of the Interna-
tional Council of Scientific Unions, in establishing a
group of specialists on living resources of the southern
ocean. At a 1975 meeting in Cambridge, England, the
group welcomed an offer from the Polar Research
Board of the U.S. National Academy of Sciences (NAs)
to host an international scientific meeting on living
resources of the southern ocean. A total of 59 scientists
representing 14 nations were invited.

Conference objectives

The chief objective of the conference and meeting

of the group of specialists was to review present
knowledge of southern-ocean living resources and to
develop a proposal for future cooperative studies in
this area. Five background review papers and about 25
scientific reports and reviews of the marine living
resources (especially krill, fishes, cephalopods, mam-
mals, and birds) were available for discussion.
Background papers included: "Physical oceanography
of the southern ocean: key to understanding its
biology," by T. Foster, United States; "The problems
of harvesting and utilization of antarctic krill," by J.
Scharfe, United Nations Food and Agriculture
Organization (FAO); "The legal status of the Antarc-
tic," by F. Sollie, Norway; "Remote sensing of antarc-
tic living resources," by W. Hovis, United States;
"Modeling of antarctic ecosystems," K. Green, United
States.

Also, West-German and Polish scientists showed
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films on their respective antarctic expeditions in the
1975-1976 season carried out by their research vessels
and commercial factory trawlers. Participants from
France, Japan, Argentina, and the United States also
reported on research activities of their countries dur-
ing the 1975-1976 austral summer.

To provide the knowledge essential to determine the
rational utilization and management of the southern
ocean and its resources, participants agreed that a
fully coordinated international effort is necessary. It
was clear from the discussion at this meeting that little
is known of the biomass and productivity of southern-
ocean living resources other than marine mammals.
Although investigations began shortly after the turn of
the century, it was not until recently that studies of the
biomasses of such resources as fish, crustaceans, and
seaweeds were made.

Resource identification and assessment

Discussions on the various living resources were
aimed at identification of those aspects of ecology that
are of particular importance in assessing the
magnitude of these resources. They also focused on the
possible consequences of resource exploitation, which
should be planned and managed using knowledge of
the population dynamics of the resource itself and also
of its ecological interaction with other parts of the
ecosystem. Highlights of these discussions and a sum-
mary of the recent findings appear below.

Marine mammals. Participants discussed biological
aspects of the present role of marine mammals in the
antarctic ecosystem and the changes that have taken
place since the depletion of whale stocks and the cessa-
tion of sealing. Abundance estimates of seals are fairly
reliable, and their biology is relatively well-known ex-
cept for rarer species (particularly the Ross seal).
Crabeater seals are by far the most abundant seal in
the Antarctic and probably in the world; their diet
consists almost exclusively of Euphausia superba
(krill). Most of the other species have a mixed diet con-
sisting of krill, fish, and squid. Before exploitation
began, large whales probably consumed about 165
million metric tons of krill, 11 million metric tons of
squid, and 4 million metric tons of fish. Their
numerical abundance is now reduced to about 38 per-
cent of the initial population, their biomass more so,
and they are estimated to consume substantially less
than before. As a consequence of whaling, there are
indications of increased body-growth rates, of earlier
maturation, and of increased pregnancy rates in blue,
fin, and sei whales as well as in crabeater seals.

Birds. For the first time, an attempt has been made
to make a global assessment of the bird population of
the antarctic ocean. Penguins comprise 99 percent of
the biomass of antarctic avifauna. The total biomass
of all birds in the southern ocean is estimated to be
nearly 200 million individuals. However, there is con-
siderable variation in accuracy of the census of the
various populations. The estimated food consumption
of the bird population is about 35 million metric tons
of food per year, 54 percent of which is taken in the
sub-antarctic region.

Fish. A dozen species of fish, mainly Nototheniids,
are presently exploited or likely to become attractive
for exploitation in the near future. All of them are
demersal and live on the narrow shelves and banks of
antarctic and sub-antarctic islands and on parts of the
continental shelf. No reliable figures on abundance,
stock density, and distribution are available for any of
the antarctic fish. Among pelagic fishes, only Myc-
tophids are relatively frequent in antarctic waters;
however, nothing is known about their population
dynamics.

Cephalopods. Squids are frequently found in the
catches of pelagic trawls taken north of the Antarctic
Convergence; they are extremely rare in the samples
taken farther south. Without reliable data on squid
abundance and on species composition and life
history, no estimates are possible on the potential
resource or on the role of squids as consumers of krill.
The stocks of octopus in the Antarctic do not appear
to be large.

Krill. Euphausia superba is by far the most impor-
tant species of antarctic euphausiids. Other species
play a major role only at the edge of the antarctic con-
tinent and in the area north of the Antarctic Con-
vergence.

Despite extensive work on the distribution and life
history of krill, carried out during and soon after the
main 19th-Century whaling period, there are still ma-
jor gaps in our knowledge. Areas, depth, and intensity
of spawning are poorly known. There is still much
dispute on the growth rate of krill: whether they reach
an age of a little more than 2 years or almost 4 and
whether each female spawns only once in her lifetime.
Further, it is not yet known whether E. superba con-
sists of one genetically uniform circumpolar stock or,
more likely, a number of more or less self-sustaining
units that differ genetically and in population
parameters.

Estimates of food consumption by the virgin whale
stocks are of the order of 180 million metric tons.
While they are relatively reliable, the share taken by
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other predators such as small cetaceans, seals, birds,
squids, and benthic invertebrates remains largely
unknown.

Seaweeds. The littoral zones of the Antarctic Ar-
chipelago and the sub-antarctic islands are the habitat
of large populations of macrophytes such as red algae,
agarophytes, and particularly large brown kelp. For
example, average figures of standing stock of 5 to 10
kilograms per square meter have been recorded for
large beds of Macrocystis and Durvillea off Kerguelen
Island. At the conference, the potential importance of
algae as a resource for industrial, chemical, and phar-
maceutical use was stressed, together with the
ecological importance of seaweeds as a habitat, as a
source of detritus, and as producers of dissolved
organic substances.

Resource utilization

The conference also discussed the resource utiliza-
tion of marine mammals, fish, large crustaceans,
cephalopods, and krill. In addition to the harvesting
of whales and seals, for which there are arrangements
for conservation through international conventions
(International Whaling Commission and the 1972
Convention for the Conservation of Antarctic Seals),
substantial catch of fish in the Sub-antarctic has
begun, and the large-scale harvesting of krill appears
to be a reasonable possibility in the not-too-distant
future. The conference advocated that arrangements
should be made as soon as possible to ensure the con-
servation and rational utilization of these important
resources.

Proposed BIOMASS investigation

study the entire system as an integrated whole. For
reasons of resource management and of basic
ecological science, attention was focused on those par-
ticular components that offer actual or potential op-
portunities for commercial harvest.

For each of these resources (krill, squid, fish, marine
mammals, lobsters, birds, and seaweeds), the main
objective will include studies of:

(1) standing stock and production;
(2) basic parameters important in the dynamics of

the populations (growth, mortality, reproduction,
etc.);

(3) trophic relationships (feeding and predation);
(4) general biological and ecological characteris-

tics, especially those needed to elucidate the preceding
points.

Besides studying the individual resources and col-
lecting information on the characteristics of each
resource that are particularly important in studying
quantitative trophic relationships, BIOMASS aims to
develop a general and theoretical understanding of the
system as a whole. One element of this will be the con-
struction of models describing the whole ecosystem or
parts of it.

The group of specialists also discussed the im-
plementation of BIOMASS as well as plans for interna-
tional coordination and cooperation. The group noted
that there is a number of international organizations
that have expressed interest in the resources of the
southern ocean; several of these have biological pro-
grams of one kind or another. The group realized that
the success of BIOMASS will ultimately depend on effec-
tive planning and coordination. The group studied the
current structure of international cooperation and
drew up a number of recommendations to interna-
tional bodies for the implementation of BIOMASS. A
summary of these recommendations follows.

The major part of the conference as well as the
subsequent sessions of the group of specialists were
devoted to discussions on the development of an inter-
national program for "Biological Investigations of
Marine Antarctic Systems and Stocks (BIOMASS)."
Principal BIOMASS objectives are:

(1) to provide data and information for the conser-
vation and wise management of living resources of the
southern ocean;

(2) to improve understanding of the complex
ecosystem upon which the resources depend and to
understand the flow of energy through the system.

To achieve these objectives, conference participants
agreed to promote an in-depth study of the individual
components of the marine ecosystem, as well as to

(1) That SCAR and SCOR approve the following amended terms
of reference for the group of specialists on living resources of the
southern ocean (SCOR working group 54):

(a) To encourage and stimulate investigations of the
trophodynamics of the antarctic marine ecosystem and the
ecology and population dynamics of organisms at different
trophic levels

(b) To keep under review the current state of knowledge con-
cerning the antarctic marine ecosystem from the viewpoint of
structure, biomass of organisms, dynamic processes at different
trophic levels, and prospects and consequences of exploitation of
the marine living resources of the southern ocean

(c) To advise SCAR and SCOR, and through them other inter-
national organizations, on scientific matters related to the study
of the ecosystem and living resources of the southern ocean, and
in particular to respond to relevant recommendations of the Ant-
arctic Treaty consultative meetings and the Intergovernmental
Oceanographic Commission (IOC) of UNESCO

(d) To act as the international scientific planning group for
BIOMASS
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(e) To recommend standardized methods, techniques, and
data research for biological investigations in the southern ocean.
(2) That IOC undertake the international coordination of

BIOMASS.
(3) That IOC request countries carrying out research in the

southern ocean to provide details of proposed cruise tracks and
scheduled researches, which would be made available to the group
of specialists.

(4) That SCAR request the national agencies operating supply
ships to institute a circumantarctic program of underway observa-
tions of surface temperature, salinity, chlorophyll, and underway
collection of records of expendable bathythermograph and
biological echo traces.

(5) That SCAR collaborate with FAO in drawing the attention of
all parties engaged in the exploration and exploitation of living
resources of the southern ocean to the need of detailed catch and ef-
fort statistics to be submitted to FAO.

(6) That SCAR inform FAO of its approval of the proposed
northward movement of the boundary lines between statistical areas
in the Atlantic and Indian oceans, and that in the interim period
before the new regions are formally approved by all interested par-
ties, countries should be requested to distinguish separately, when
reporting to FAO, the catches taken (a) in the South Atlantic in the
area bounded by 500 to 60 0S. in 20° to 50°W. and 55° to 60 0S. in
50° to 60°W. and, (b) in the Indian Ocean between 40° and 50°S.
in 30 1 to 80°E.

(7) That SCAR and SCOR should agree as soon as possible on the
publication of selected documents submitted as working material for
the Woods Hole meeting.

These recommendations were approved by SCOR at
the XIII General Meeting of SCOR in Edinburgh,
Scotland, in September 1976, and by SCAR at the XIV
General Meeting of SCAR in Mendoza, Argentina, in
October 1976. These recommendations, as well as the
BIOMASS program, will be presented at the next IOC
meeting in 1977. Background papers and a selected
number of review papers and reports are being edited
and will be published as a separate volume in mid-
1977.
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With the Soviets in Antarctica
FRANK SECHRIST

Department of Meteorology
University of Wisconsin

Madison, Wisconsin 53706

On 19 July 1974 I learned of the possibility of spend-
ing a year with the Soviets in Antarctica from Pro-
fessor Werner Schwerdtfeger, an expert in polar
meteorology and a colleague at the University of
Wisconsin, Madison.

We had learned from the National Science Founda-
tion that there was an opening in the antarctic scientist
exchange program. As in 17 previous years, one U.S.
scientist was to spend a year at the large Soviet station
Molodezhnaya (figure 1). In exchange, a Soviet scien-
tist would winter at McMurdo. Until that time, a U.S.
meteorologist had not been at Molodezhnaya.

I submitted a proposal within a month to do
research on cyclone energetics in an area of the most
spectacular weather in the world. Also, I hoped to
document my stay, as well as the scientific programs,
photographically.

Soon after I learned that the Science Foundation
and the Soviets had accepted my proposal, I was con-

tacted by Ed Kerut of the National Oceanic and At-
mospheric Administration. Ed wanted me to take to
Molodezhnaya an automatic weather station in the
form of a buoy. Signals from the buoy were to be
transmitted to a soon-to-be-launched Nimbus F
satellite and thence to Washington, D.C., in real-
time. Successful deployment of such a buoy would
have far-reaching implications for expanding weather
observations of the southern ocean. I was delighted to
be involved.

Preparing for the trip

I received physical and psychological examinations
at the Great Lakes Naval Training Station, near
Chicago, on 9 October 1974. I recall being impressed
by the efficiency of the examination procedures. The
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