
ture reversal revealed in mean data from the
Ross Sea-South Pole region.

Mr. Lettau computed the hour-by-hour surface
heat-flux balance at the South Pole for several periods
during the antarctic night. He found that the radi-
ative losses at the surface were generally quite well
balanced by convective heat losses from the air and
conductive heat losses from the snow. The sensible
heat given up by the snow made up an appreciable
fraction of the radiative heat loss at the surface.

The final session of the Symposium, presided over
by Mr. Rubin in his capacity as President of the
International Commission on Polar Meteorology, was
devoted to a general discussion of the papers that
had been presented and to the current state of re-
search in the Antarctic.

The proceedings of the Symposium will be pub-
lished as a World Meteorological Organization
Technical Note.

Symposium on Antarctic
Oceanography
DALE F. LEIPPER

Department of Oceanography
Texas A&M University

Ninety delegates, representing 12 countries, at-
tended the Symposium on Antarctic Oceanography
held in Santiago, Chile, September 13-16, 1966.
The Symposium was sponsored by the Scientific Com-
mittee on Antarctic Research (SCAR), the Scientific
Committee on Oceanic Research (SCOR), the In-
ternational Union of Biological Sciences (IUBS),
and the International Association of Physical Ocean-
ography (IAPO). The subject matter of the Sym-
posium was organized under the direction of two
scientific secretaries, Dr. Hâkon Mosby of Norway
and Mr. R. 1. Currie of Great Britain. They were
assisted by SCAR, IAPO, SCOR, and the national
committees of the countries involved in the Sym-
posium.

The purpose of the Symposium was to discuss fu-
ture lines of research and to review past accom-
plishments. The program consisted of invited papers
on surface and upper layers, deep waters, the ocean
floor, coastal waters, the pack-ice regime, productiv-
ity, and related subjects. An effort was made to
stimulate interchange of ideas between the different
disciplines, particularly between physical and bio-
logical oceanography. A number of the discussions
concerned new research techniques. Invitations to
the Symposium were sent only to persons who had

participated in antarctic research or who were
known to be interested in doing so.

The United States was represented by 28 dele-
gates, 15 of whom presented papers on the official
program. The U.S. delegation was second in size
only to that of Chile, which had 32 delegates.
Other countries represented included the United
Kingdom (8), the U.S.S.R. (5), the Republic of
South Africa (4), and Argentina (3). Australia,
New Zealand, and Norway each sent two delegates,
while Belgium, France, and Japan each sent one.

Each session was reviewed by the section chair-
man, who submitted recommendations for improving
antarctic oceanographic research. Dr. Mosby,
chairman of the session on surface and upper layers,
recommended intensifying studies on the Antarctic
Convergence, enlarging the tide-gauge program, ex-
tending wave recording outside the pack-ice belt, and
increasing the number of direct measurements of
ocean currents.

In summarizing the session on deep waters, the
discussion leader, Dr. Henry Stommel of the United
States, recommended investigations of the processes
involved in the formation of the bottom water in the
Weddell Sea in winter and of the time it takes for
this water to flow out and down the continental shelf
(possibly only three or four days, according to a
paper by Dr. Mosby). Dr. Stommel also recom-
mended that extensive hydrographic data be ob-
tained beneath the ice and that current meters be in-
stalled in the Weddell Sea. He proposed simulta-
neous bottom-current measurements and bottom pho-
tography in the study of bottom frictional influences
in the Antarctic. Dr. Stommel predicted a growing
emphasis on the benthic layer of the ocean. His
group also supported the suggestion for increasing
the number of direct current measurements in the
Drake Passage and other antarctic areas. The
group felt that methods leading to the production of
synoptic oceanographic charts should be empha-
sized, and it expressed a hope for more laboratory
experiments and theoretical studies of the Antarctic.

On behalf of the group that participated in the
session on ocean-floor studies, Captain Luis R. A.
Capurro, representing SCOR, urged that allowance
be made in antarctic cruise schedules for the investi-
gation of unanticipated phenomena revealed in the
course of an expedition—for example, outcrops dis-
covered during seismic-profiling operations. He also
recommended increasing the number of direct cur-
rent measurements; in this connection, he empha-
sized that photographs of the bottom should be
oriented so that their relationship to the current can
be determined. Finally, his group recommended the
collection of long cores whenever possible to permit
better dating of glaciation.
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Dr. Martin Hoidgate, of the United Kingdom, was
discussion leader for the group devoted to coastal
waters. As spokesman for the group, he recom-
mended a greatly improved program of hydrological
data collection in these waters; more description of
inshore benthic communities and their vertical zona-
tion; further ecological and physiological studies of
key species of the inshore flora and fauna; more
biogeographical studies in concentrated areas, such
as around marine ridges; the investigation of bio-
logical communities beneath ice floes and their rela-
tionship to benthic forms; and the extension of stud-
ies of the distribution of benthos in relation to cur-
rents and of the microbiology of the ocean floor.
Cited as an obstacle to the conduct of some of the
biological investigations was the acute shortage of
taxonomic specialists. The group also advocated
that certain areas be proposed for special protection
in connection with conservation; the South Shetland
Islands were mentioned as one possibility.

Representing the group that considered the pack-
ice regime, Dr. M. J. Dunbar, of Canada, recom -
mended further investigations of the physical struc-
ture of sea ice, including its behavior under the stress
of waves. He suggested that inasmuch as sea ice
offers considerable habitat variety for organisms, the
effects of such events as the breakup of ice on the
productivity of the waters should be investigated.
Another suggestion made was that the study of
plankton and other plant and animal life within the
ice might aid in ice forecasting. Recommended as
an aid in making predictions of ice conditions was
the introduction of satellite photography and data
on variability of ocean currents to forecasting meth-
ods now being applied. The group suggested, in ad-
dition, that discrepancies between arctic and antarc-
tic sea-ice terminology be resolved.

Mr. Currie reported that the section dealing with
productivity recommended attempts to increase
knowledge of primary productivity, particularly of its
seasonal variation. Special attention should be paid
to the relation of ice to organic productivity in ant-
arctic waters. Spot observations from ships should
be replaced by properly planned experiments, and
every effort should be made to develop uniform
methods for studying productivity. Noting the impor-
tance of krill as a potentially useful resource, the
group recommended further observations of its dis-
tribution, particularly in the region of 30°E.

The scientific recommendations arising out of the
Symposium were referred to the appropriate spon-
soring organizations for implementation.

The Symposium on Antarctic Oceanography
turned out to be a truly interdisciplinary meeting, as
most of the participants attended all of the sessions.
Probably its most valuable aspect was the full and

free exchange of information and discussion between
the participants.

In addition to presenting the scientific program,
the Symposium's sponsors made many arrangements
for the benefit of visitors from other countries. One
day was devoted to a trip to Valparaiso and a visit
to the marine laboratory at Viña del Mar. On the
return, the group visited the USARP research vessel
Eltanin, which arrived in Valparaiso on that day.

Recent Scientific Meetings in Japan
GEORGE A. DOUMANI

Science Policy Research Division
Library of Congress

During the summer of 1966, Japan was host to
two international scientific meetings that dealt in
part with subjects of interest to antarctic research.
They were the International Conference on Low
Temperature Science and the Eleventh Pacific Sci-
ence Congress.

Conference on Low Temperature Science

The Conference on Low Temperature Science,
held in Sapporo from August 14 to 19, was spon-
sored by Hokkaido University's Institute of Low
Temperature Science. Besides Japan, the following
countries were represented: Argentina, Australia,
Austria, Canada, Germany, Sweden, Switzerland,
the United Kingdom, the U.S.S.R., and the United
States. The largest delegations came from Japan, the
United States, Canada, and the U.S.S.R., in that
order. The Conference was officially opened with a
reception by the President of Hokkaido University
and the Director of the Institute.

The Conference was divided into two major sec-
tions, one on low-temperature biology and one on the
physics of snow and ice (covering sea ice, ava-
lanches, and frost heaving). Most of the papers pre-
sented dealt with theoretical and field studies, and a
few were devoted to experimentation and technol-
ogy. Several papers considered specific areas or re-
gions, including the Antarctic; some were based on
results published previously. Films were shown on
such subjects as the crystal structure of ice, particle
migration on the ice surface, the compression of snow
in thin section, and other phenomena of ice behavior.
One film, entitled "Mountain Glaciers," had been
professionally produced in color under the direction
of R. P. Goldthwait.

At midweek, the Governor of Hokkaido and the
Mayor of Sapporo invited the participants to a recep-
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