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Aircraft such as the LC-130 fulfill most of the intracontinental
travel and supply needs. Yet, dog sledges are still used: these
were employed by the British Antarctic Survey in Deep Freeze 70.

ski-wheel landing gear, first appeared in the area. By
1963 5 it had taken over all cargo, fuel, and personnel
deliveries to the interior. The Hercules' proven abil-
ity to land on almost any fiat space in Antarctica
made it possible to install scientific field parties in
any area, to resupply them as needed, and to move
them from one location to another. Combined with
air transport from the United States, aviation has
made it possible for a scientist to leave his institution
in the autumn, do a full season of investigation, and
return in time for the spring semester. He can do
more in 4 months than his predecessor could in 18.

As we move into the future, it is obvious that tech-
nology will cause other changes. Already weather
and geophysical satellites are having their effect on
both operations and scientific investigation. Auto-
mated observatories, broadcasting their data via
communications satellites, are just around the
corner. Oceanographers have been studying the cur-
rents of McMurdo Sound against the day when sub-
mersibles will be added to the tools of scientific re-
search. The use of air-cushion vehicles and aircraft
capable of vertical takeoff and landing are being
investigated.

When man and his technology come to stay, they
also bring their own problems with them, however.
Before permanent occupation of sites, expeditions
remained for a year or two and then departed. For
the most part, they were small, and the risk of pol-
lution was minimal. This is no longer true. A station
like McMurdo is in reality a small town, and it
creates problems of public hygiene and contamina-
tion familiar to communities everywhere. The dif-
ficulty of solution is compounded by the nature of
the frozen ground on which stations are built. If
one installs a nuclear reactor, he immediately creates
the problem of what to do with the atomic waste.
Today, man finds himself struggling not only with
how to live in harsh environments, but also against
the products of his own presence. If not expertly
handled, they may do irreparable damage to one of
the last areas where nature may be studied in its
pristine state.
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Cruise 40 of Eltanin was a special-purpose cruise
emphasizing physical-oceanographic investigations of
deep antarctic water east of New Zealand and the
Kermadec Ridge. The entire deep Pacific is filled by
water deriving from the Antarctic, and abyssal-cir-
culation theory predicts that this water should move
northward through the South Pacific as a relatively
narrow current lying against the western boundary
of the great central basin. The existence of such a
current was demonstrated in 1967 on Eltanin Cruises
28 and 29, during the occupation of transpacific
hydrographic sections at 28°S. and 43052 Additional
hydrographic sections were required to map the cur-
rent, however, and direct velocity measurements were
needed in it for a sound estimate of its volume trans-
port. Cruise 40 was designed to accomplish these
purposes.

After a small delay in the completion of the annual
overhaul, which had started on August 5, Eltanin
departed Auckland on September 15, 1969. After
occupying a short hydrographic section at 39°S. across
the somewhat nebulous East Cape Current, she
steamed to the Chatham Islands and ran a hydro-
graphic section across the deep boundary current,
northeastward from the Chatham Islands to 35°S.
160°W. This activity was followed by a section along
35°S. to North Cape, New Zealand. The ship then
made a three-day port call at Auckland, departing
again on October 10.

'U.S. Antarctic Research Program Representative, El-
tanin Cruise 40.

'Antarctic Journal, vol. II, no. 6, p. 258-261.
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The last hydrographic section across the deep cur-
rent was occupied along 22°S.; the data obtained
were used at once to plan direct velocity measure-
ments in the current at the same latitude. These
measurements were accomplished by tracking neu-
trally buoyant floats, pre-ballasted to float with the
current at a depth of 4,000 in equipped with
acoustic transmitters whose signals could be received
on deck through towed hydrophtmes. By listening to
the signal on two pairs of hydrophones, the ship could
be steered toward the float and positioned directly
above it at the time of a navigational satellite pass,
thus providing a fix on the float. Nine floats were
tracked in all, each for periods of 4-6 days; most of
them followed nearly rectilinear trajectories at average
speeds of 1-10 cm/sec. Although this procedure was
new to Eltanin, the program was entirely successful,
and the officers were most cooperative in undertaking
the complicated maneuvering that was sometimes re-
quired.

After completion of the float tracking, the ship
moved westward into the South Fiji Basin and oc-
cupied a final hydrographic section southward along
174°E. to North Cape, New Zealand. The objective
was to make a section across the eastward-flowing
water in the upper 1 km, and to obtain more meas-
urements of the deep water in the South Fiji Basin,
which appears to derive from a branch of the deep
western boundary current just north of New Zealand.
The cruise was terminated at Port Lyttelton on Nov-
ember 21.

The hydrographic work was carried out by a group
from the Woods Hole Oceanographic Institution,
aided by two visitors from the C.S.I.R.O. Division of
Fisheries and Oceanography, Australia, and a rep-
resentative from the New Zealand Oceanographic
Institute, who also made a series of abyssal bathy-
thermograph lowerings in the Kermadec Trench. A
total of 95 hydrographic stations was occupied, nearly
all of them to the bottom; properties measured on
almost all stations included temperature, salinity,
and concentrations of dissolved oxygen, silicate, ni-
trate, and nitrite. Attempts to measure phosphate
concentrations on the shipboard Auto-Analyzer had
to be abandoned, but some analyses were made with
the C.S.I.R.O. equipment. Problems with the titrat-
ing apparatus ruined perhaps one-third of the oxygen
analyses. Few difficulties were experienced with the
actual station operations, although two protected
thermometers imploded on a station made to 9,061
m in the Kermadec Trench. Extreme malfunctioning
of the listening gear almost ended the float tracking
before it began, but after repair and retuning, its
performance was excellent.

A group from the Lamont-Doherty Geological Ob-
servatory carried out continuous seismic, magnetic,

and gravity profiling. The usual difficulties with
equipment failure were experienced, but persistent
maintenance and repair achieved records of good
quality through most of the cruise.

Observers from the Commonwealth Bureau of
Meteorology (Australia) made six-hourly surface-
weather observations and flew daily radiosondes and
rawinsondes, and collected air samples for later car-
bon-dioxide analysis.

During the yard period preceding the cruise, an
IBM computer was installed in the former VLF room
as a new piece of permanent equipment on the El-
tanin. 3 Its operation was highly successful, although
the programs on this particular cruise did not make
heavy demands on it; its main use was for preparing
precise navigational records, and processing the ob-
servations of the PDR watch.

Inasmuch as Eltanin had not previously called at
Port Lyttelton, the ship held an open house during
its visit there. The MSTS personnel were most ener-
getic in making the ship presentable, and the scientific
personnel, especially the Alpine support party, as-
sembled a varied set of exhibits representative of the
full range of activities undertaken by Eltanin. Nearly
two thousand visitors came aboard.

3Antarctic Journal, vol. IV, no 6, p. 275-278.

Notes

NSF 20 Years
In connection with the National Science Founda-

tion's 20th Anniversary on May 12, 1970, the Direc-
tor of NSF received the following message from the
scientific leaders at the U.S. antarctic stations:

"The wintering-over scientists in Antarctica ex-
tend greetings and best wishes to the National Sci-
ence Foundation on its twentieth anniversary. For
the past ten of those twenty years, under the aegis of
the Foundation, the United States Antarctic Re-
search Program has made steady progress, and men
and women of many scientific disciplines from uni-
versities and government agencies are now involved
in this effort. Those of us continuing this progress
through the long antarctic winter look forward to a
successful season, encouraged by the National Sci-
ence Foundation. With our friends from the Naval
Support Force, we take great pride in celebrating
this occasion in honor of the National Science
Foundation."
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