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The Conservation Foundation
Washington, D.C. I Ar Itmo

Conservation in

the Antarctic'

RAYMOND F. DASMANN

Antarctica presents only a limited
range of environments suitable for
plant and animal life. Here, Adélie
penguins occup y a slab of floe ice
during the summer breeding season

near Hallett Station. r	 AO

(NSF Photo)

This paper is addressed to those persons who
have worked in Antarctica or who are proposing to
visit the Continent and who have, therefore, some
active concern for its future. I have not yet had the
good fortune to visit the Antarctic, but as an ecologist
I have an interest in it and feel personally involved
in the conservation of its unique biological features.

The fascination of Antarctica to an ecologist is a
result not only of its difference from other places
but of the unusual simplicity of its biota. There are
few places on Earth where all of the species inter-
acting within an ecosystem can be listed on the back
of an envelope and where communities are so sim-
plified that one can trace in detail all of the ele-
ments involved in the normally complex process of
biotic succession. Problems that seem beyondbeyond the
reach of analysis in other parts of the world can be
readily studied in the Antarctic.

To a conservationist, the Antarctic holds a fasci-
nation also because of the relative simplicity of its
problems and because such a good beginning has
been made toward solving them through the Ant-
arctic Treaty. Perhaps we have in Antarctica a
final testing ground for conservation. If we cannot
solve our environmental problems there, we may not
be able to solve them anywhere.

Talk presented to field personnel of the U.S. Antarctic
Research Program assembled at Skyland, Virginia, Septem-
ber 18-22, 1967.

January-February, 1968

The Meaning of Conservation

In speaking about conservation, it is essential to
define what one means. Definitions on this subject
change to fit both the expanding role of conserva-
tion and the interests of the groups giving the defini-
tions. Many who are concerned with environmen-
tal problems reject the term "conservation" be-
cause of various connotations it has acquired
through past use. Here, conservation is defined as
the rational use of the environment to achieve the
highest quality of living for mankind.

A broad definition requires explanation. Ra-
tional use is regarded as being based upon consid-
eration of all appropriate knowledge and upon a
view to the long-term prospects of the human race.
Mistakes may be made and use may become irra-
tional for a society when the short-term view is
taken or when available knowledge is neglected or
ignored. Thus it is regarded here as irrational to
sacrifice a forest of great potential value to obtain
• few sparse cash crops, to change a rangeland into
• desert so that a livestock owner can make some
immediate economic gain, to let the blue whale die
out as a species to meet some immediate need for
meat or fats, or to allow the antarctic seal popula-
tions to vanish to permit some immediate economic
gain to a small section of society. These are obvious
examples. Unfortunately, what is irrational for so-
ciety in the long run is often considered highly ra-
tional for the individual or for segments of society



in the short run. Therein lies the source of most
environmental problems today and the need for so-
ciety as a whole to exercise control over the activi-
ties of its various components.

Rational use becomes a synonym for conservation
only if we recognize that it involves, at times, non-
use or complete preservation. For example, to
maintain certain resources for the future or to re-
store populations of some endangered species, it
may be necessary to provide complete protection
from human interference. Furthermore, the highest
use that can be made of some resources may well
be of a scientific, educational, or aesthetic nature
that does not involve any obvious economic bene-
fits. It is in this definition of rational use that we
find the greatest split in the conservation fraternity—
between those who believe that resources should be
used to meet immediate demands and those who
wish to preserve areas unmodified by man for the
indefinite future. This split is not categorical but
one of degree. Nevertheless, it becomes important
when considering resources that are both scarce and
of high economic value.

It is impossible to define the term "highest
quality of living" to everyone's satisfaction. Ob-
viously, the emphasis is on quality, not on quantity,
but it must be recognized that quality of living is
dependent upon quantity of production to the ex-
tent that human needs are satisfied. Each person,
each culture, and each nation will have a different
view of what constitutes a high quality of existence.
Conservation, therefore, must involve the mainte-
nance of an environment in which these various
goals can be pursued, where there is room both for
people who want to build many kinds of utopias and
for people who want no utopia at all. The most im-
portant goal for conservation is the maintenance or
creation of environmental diversity, not only nat-
ural diversity (the full spectrum of physical and bio-
logical environments on Earth), but also man-made
diversity (different kinds of cities, landscapes, and
ways of living for the highly varied kinds of people
of present and future generations).

A single-purpose pursuit of economic production
is a natural enemy of diversity. Technological so-
ciety to this date has been unfriendly to and impa-
tient with diversity, preferring the uniform and inter-
changeable, which more readily fit the processes of
production and consumption. Antarctica stands as a
strong bulwark of diversity: No matter what we do,
it will never be just like any other place.

It will not be easy to achieve the goal of con-
servation. Many nations today are faced with des-
perate short-run problems, such as staving off eco-
nomic disaster and providing food for populations
that are too large and growing too rapidly. There is

a great tendency to look only as far as tomorrow
or the next election—to sacrifice irreplaceable nat-
ural resources in order to forestall today's crisis.
Such courses of action, however, only guarantee
that the crisis next year will be more severe than
the present one. They lead toward a future in which
the freedom of all is restricted and the opportunity
for change is lost. They lead down a technologi-
cally determined road of no return to a future of
uniformity and conformity from which there can be
no way out.

For millions of years, nature has favored the de-
velopment of the greatest possible environmental di-
versity—geologic, climatic, and biologic. Only dur-
ing the past century has man seriously affected this
evolutionary trend and moved strongly in the direc-
tion of increasing uniformity. In so doing, however,
he threatens his own long-term survival and all of
those qualities included in the best sense of the word
"human."

In summary, conservation necessarily involves
long-term planning for, and control over, the use of
the environment, taking into account all available
knowledge and values, for the maintenance or crea-
tion of the widest practicable diversity in both nat-
ural and man-made environments. Effective achieve-
ment of the goals of conservation would allow the
widest choice in ways of living and the opportunity
to satisfy the greatest range of human aspirations.

In Antarctica, conservation is being effected
through the Antarctic Treaty, which requires that
the entire area, for the present at least, be treated
as an international scientific laboratory. It has
been decided that the most rational use of the Con-
tinent at this time is scientific research. We are thus
in an unusual position with respect to Antarctica.
Many of us have wished that other continents and
islands could have been studied scientifically before
they were exploited. But exploitation has always
come first, so we have had to deal with modified
environments—trying to determine what they once
were, what their capabilities could have been, and
doing the best we could to repair the damage. In
Antarctica we have a chance to do things right.

Unfortunately, any use of the environment modi-
fies it to some degree. Scientific study is no excep-
tion. There is little doubt that Antarctica is being
changed locally by the present level of human use
and that it is being affected also by developments
elsewhere on the globe, such as the introduction of
pesticides, the creation of nuclear fallout, and in-
creasing atmospheric contamination by industries.
The conservation problem is to keep such modifica-
tions at a controlled level, at the minimuni necessary
for the accomplishment of our objectives. A general
law of conservation might, therefore, read as fol-
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The A ntarctic Treaty has prescribed that for the present time
Antarctica will be reserved primarily for scientific research.

lows: The disturbance of any natural environment
should not exceed the minimum needed to accom-
plish its rational use for worth y human goals.

Antarctica as an Ecosystem
Many people who have been to Antarctica know

where the Continent stands in the world array of
terrestrial ecosystems. If the humid tropics repre-
sent the most complex array of ecological systems
with the greatest variety of interacting species, then
Antarctica, along with some arctic regions and arid
deserts, represents the simplest, with the least variety
of interacting species.

We are beginning to develop a fairly good biologi-
cal inventory of the Antarctic. There are no land
mammals or land birds breeding south of the islands
of South Georgia. There are no reptiles or am-
phibians. Among aquatic mammals and birds, there
are only 43 species of birds and 4 of seals breeding
on or near the Continent. The number of species of
invertebrates is larger: There are microscopic or
near-microscopic protozoans, rotifers, nematodes,
gastrotrichs, tardigrades, and flatworms; and there
are perhaps 60 species of terrestrial arthropods, of
which the mites are the most abundant. The total
number of species of land animals of all kinds, how-
ever, may not exceed 1 50. Plant species are more
abundant, but the land is without trees, shrubs, or
vines. Lichens dominate the scene, with perhaps 350
species, and there are 70 species of mosses, 4 of liver-
worts, and 2 of flowering plants. There is a good
variety of bacteria and fungi. The marine life is

more varied than the terrestrial, but it is less varied
than in a comparable area of the temperate or
tropical regions. The fact that relatively few
species occur in the Antarctic does not necessarily
mean, however, that there are few individuals; the
simplicity of the biotic communities permits a single
species to occur, at times, in great abundance. Prob-
ably in no other place that an ecologist can study
is it possible to get such a complete list of species
and to know all of the living parts of an ecosystem
so thoroughly as in the Antarctic.

One of the characteristics of complex ecosystems
is stability. In general, only minor fluctuations in
the relative abundance of species or in other eco-
logical characteristics occur over the years. These
systems are resistant to deformation, buffered against
change, and tend to rebound quickly from dis-
turbance. Biotic factors that are density-dependent
appear to control abundance. By contrast, simple
ecosystems are unstable. Even without outside dis-
turbance there will be major fluctuations in the rela-
tive abundance, productivity, distribution, and other
characteristics of these species. Climatic or other
factors of the physical environment that do not nec-
essarily affect density in other regions appear to ex-
ercise major controls over abundance in Antarctica.
In addition, antarctic systems are extremely sensi-
tive to disturbance and usually slow to recover from
its effects.

Among complex systems, exceptions to the rules of
stability and resistance to deformation are to be found
on the more distant offshore islands and the oceanic
islands. In these places, biota have evolved in isola-
tion from the competition and pressures that accom-
pany evolution on the more extensive mainlands. Al-
though tropical islands may support a great number
of species, and the normal condition may be one of
stability, they are, nevertheless, highly susceptible
to disturbance from the outside. The introduction
of exotic species may have far-reaching effects. The
rapid destruction of native biota in the Hawaiian
Islands and in the West Indies as a result of man's
influence illustrates this fact. Our recent efforts to
prevent a repetition of such destruction on Aldabra
Island indicate the currentness of the problem.

The Continent's Vulnerability

With respect to its biota, Antarctica has the gen-
eral characteristics of an oceanic island. It is remote
from other continents, and it has been cut off for
millions of years from the mainstream of evolutionary
advance and competition. It presents only a limited
range of environments suitable for terrestrial life.
Thus Antarctica is extremely vulnerable to disturb-
ance—it represents a collection of simplified ter-
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restrial ecosystems, the members of which have de-
veloped in isolation from the competition of species
from other continents. The continued existence of
its biotic communities depends on the continued iso-
lation of those communities from such competition.

Man's behavior toward islands is stereotyped. He
admires them greatly, he seeks them out, and he
destroys their natural features. Where it is physi-
cally possible, he builds roads to them, thus con-
verting them into peninsulas. Where this is not pos-
sible, he introduces those species from which they
have previously been isolated—rats and cats, goats
and mice, sheep and hogs, bacteria and parasites of
all kinds—and thus destroys the island biota.

Antarctica has been spared the fate of these is-
lands. It is too far away to reach with a bridge or
even conveniently or safely by other means. It is
too cold for most of man's usual playmates to sur-
vive. But it may yet suffer an unfortunate fate. I
am told that Kentucky bluegrass was introduced ex-
perimentally at Cape Hallett, but that the environ-
ment proved too severe for its survival. However,
Frödin has found a specimen of one of man's
weedy camp followers, annual bluegrass, growing
on Deception Island, where it was introduced by
whalers (Llano, 1965). R. C. Murphy (1967) has
pointed out that sled dogs can survive on their own
through antarctic winters, thus presenting the danger
that they could become established and prey upon
bird colonies. The isolation of antarctic fauna has
not permitted the evolution of behavior that would
protect it from the onslaught of new predators. The
penguin is well adapted to harassment and preda-
tion by its old avian associate, the skua, but it is not
adapted to predation by man or dogs. The Weddell
seal has learned to cope with the killer whale, but
at pupping time on the sea ice adjoining the shore,
its young are easy prey.

We see, therefore, that despite the factors that op-
erate to protect antarctic flora and fauna, there are
many things happening to give us cause for concern.
Not the least of these is the wide dispersion of pesti-
cides, which was recently reviewed by Tatton and
Ruzicka (1967). In the South Orkney Islands they
found many of the persistent, broad-spectrum,
chlorinated hydrocarbons that are widely destructive
to animal life. The presence of DDT and its toxic
isomers, of BMC and its isomers, and of heptachlor
epoxide and dieldrin among chinstrap penguins
(Pygoscelis antarctica), brown skuas (Catharacta
skua), blue-eyed shags (Phalacrocorax atriceps),
krill (Euphausia spp.), and the fish Notothenia
neglecta was established. Earlier studies by Sladen
e' al (1 966) determined the presence of DDT in
Adélie penguins (Pygoscelis adeliae), crabeater
seals (Lobodon carcinophagus), Weddell seals (Lep-

tonvchotes weddelli), and the fish Rhigophila dear-
horni in the McMurdo area. Presumably, these
have been carried by air and sea currents or by
wild marine or avian species from more northern
regions. Apparently, man has not carried them to
Antarctica.

I know of no evidence that shows better the close
interrelationships that now exist on Earth than this
occurrence of pesticides at points so remote from
their original areas of application. We live in one
biosphere, and what happens anywhere can affect
the whole.

I do not know how long it will be before our
production of other pollutants, including excessive
amounts of carbon dioxide, will have effects upon
the Antarctic. I hope, however, that extreme pre-
cautions will be taken against the release of air pol-
lutants in Antarctica.

From the accounts I have read, the disposal of
solid and liquid wastes in Antarctica is a local but
pressing problem that has not yet been satisfactorily
solved. I have personally been appalled by the
debris and disturbance surrounding human settle-
nints in the Arctic, but I take hope from the fact
that these matters are being discussed and studied so
that ways can be found to avoid such conditions in
Antarctica. I advocate strongly that Antarctica be
used as an area in which the most sophisticated and
technologically advanced methods for preventing
pollution be tested. If we can come up with de-
vices or methods for recirculating and reclaiming
wastes there, they will be immensely valuable in
preventing pollution in the Arctic and elsewhere. If
all of the scientific and technological skill that is
available for Antarctica cannot devise answers to
pollution there, I despair of our ability to find an-
swers anywhere.

I ask you these questions: Are your power-driven
vehicles and space-heating installations equipped
with effective devices for preventing air pollution?
If not, why not? Is sewage, garbage, or solid waste
contaminating terrestrial or marine environments?
If so, why?

A Minimum of Disturbance

In some national parks in the United States one
sees signs that read "Take nothing away but mem-
ories; leave nothing behind but your footprints."
This is an idealistic goal and hardly applicable to an
antarctic research area. You must take specimens,
you must install equipment and instruments. But
you need to ask always how you can accomplish
your objectives with a minimum ofof disturbance.
Some things are obvious, and I believe antarctic
scientists are already doing them: minimizing the
number of specimens taken by coordinating re-
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search so as to make maximum use of each plant
or animal and avoiding unnecessary visits to pen-
guin and seal rookeries are examples. The recent
action taken during the Antarctic Treaty consulta-
tive meetings to set aside "Specially Protected
Areas" where routine research and collecting will not
be allowed is a step in the right direction. 2 However,
even in areas that are to be studied intensively,
where we must expect disturbance, it is necessary
to carefully balance losses against gains.

It is not the inhabitants of antarctic lands, but
those of antarctic waters, that have suffered the
most from man's activities. Seals and whales have

Antarctic Journal, vol. II, no. 1, p. 13-14.
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A specimen of Trematornus
bernacchii which was caught
in a fish trap under the s/ic/f

ice of McMurdo Sound.
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Biologists strain algae from the waters of a fresh-
water lake in Taylor Vt//es

A small school of killer whales surfaces in the ship
channel leading to McMurdo Station.
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A biologist records sounds of a Wet/dell seal on the ice near McMurdo Station.

(NSF Photos)
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been heavily exploited since the 18th century: Fur
and elephant seals have been almost eliminated, and
whales have been hit and are now being hit so
hard that some species appear to be doomed to ex-
tinction.

If one can take pride in the Antarctic Treaty, one
can only despair of the failure to reach effective in-
ternational agreements on whaling. An Interna-
tional Whaling Commission exists, but it has no au-
thority. The number of blue whales has declined
from an estimated 100,000 in the 1930's to perhaps
1,000 today. The animal may not survive. The
southern right whale has similarly been reduced in
number—to an extent, in fact, that it can no longer
contribute to a fishery—and so is now completely
protected. In the 1930's, according to Murphy
(1962), nearly 55,000 whales were killed in the
Antarctic. Blue whales were declining, humpback
whales were being overexploited, and pressure was
turning to the killing of fin, sei, and sperm whales.
In the 1966-1967 season, the total antarctic catch
was about 20,000 whales: 4 blue, 2,893 fin, 12,893
of the smaller sei, and 4,960 sperm whales, or 3,511
blue-whale units (1 blue whale 2 1/2 humpbacks, 2
fins, or 6 sei whales). In the previous year, the
catch was 4,089 blue-whale units. A continuous
decline, as a result of overexploitation, is in prog-
ress. At present, there seems to be no reason for
optimism about the survival of the whale component
of the antarctic fauna. Unless better international
agreements are forthcoming, the same bleak future
may face other marine resources.

We have a period of grace in the Antarctic, for
which we should be thankful. But Antarctica will
not remain forever free from disturbance. The
tourists are coming. The exploitation of antarctic
resources will come. Before then, we must see that
an effective system of fully protected, permanent re-
serves is established, that we know enough to prop-
erly control the harvest of all living species, that we
can control pollution, and that we can devise means
of using the antarctic environment with a minimum
of damage.
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Support Activities

October 27—December 15, 1967
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Relief personnel arriving at Amundsen-Scott  South Pole
Station in November.

Introduction

The seven weeks described here were extremely
busy ones for the Deep Freeze support elements.
Aerial communications were reestablished with
South Pole and Plateau Stations, and the resupply
of inland stations was begun. The majority of the
personnel who had wintered over were deployed
homeward for reunion with their families, while
summer scientific parties were placed in the field.
Working beneath the busy aerial path to McMurdo,
the icebreakers successfully cut a channel to the
station through the annual ice of McMurdo Sound.
A start was also made on many construction
projects.

All of these activities proceeded on schedule, with
bad weather causing only a few minor delays. An
early December visit to Vostok Station, however,
was briefly deferred in order to conduct a mercy
mission: the physician at the United Kingdom's Hal-
ley Bay Station had been seriously injured and re-
quired immediate surgical attention. A Hercules
aircraft from McMurdo hurried to his assistance and
carried out an emergency evacuation flight that fi-
nally terminated in New Zealand, where expert
medical care was available.'

By mid-December, the way had been clearly pre-
pared for further expansion of operations, and tank-

' See article on p. 14-15.
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ers and cargo vessels were steaming toward the
open channel through McMurdo Sound. The only
United States station with which direct contact had
not yet been reestablished was Palmer Station—but
an icebreaker en route to this location was already
at the southern tip of South America.

Ship Operations
On October 27, USS Calcaterra was en route to

ocean station, while USS Mills was at Dunedin, New
Zealand. Except for a diversion westward because
of storm conditions on October 30, Calcaterra re-
mained on station from October 29 to November
10, when Mills reoccupied the station, remaining
until November 26. From that date to the end of the
period, Calcaterra once more had the task of pro-
viding weather information and acting as plane
guard. On their way to and from Dunedin, both
ships continued to stop at Campbell Island to supply
the New Zealand station there.

Ship operations in the Ross Sea may be said to
have commenced on November 17, when USCGC
Burton Island sailed from Wellington and USCGC
Westwind left Port Lyttelton. Burton Island first
sighted ice on November 22 at 63c25S. 174°16'E.
Three days later, when close pack was encountered
at 71 °07'S. 179°22'E., the two icebreakers were pro-
ceeding in company. They began cutting a channel
through the fast ice of McMurdo Sound on Novem-
ber 29, about 17 nautical miles from Hut Point, as
compared, for example, to 63 in 1962. Progress was
rapid, and within two days the ships were abeam
Hut Point. When the third icebreaker assigned to
the Ross Sea, USCGC Glacier, arrived on Decem-
ber 5, Burton Island and Wesiwind were working
their way into Winter Quarters Bay. The following
day, after unloading cargo at Elliott Quay, Glacier
took over completing the opening of Winter Quar-
ters Bay, while the Wind-class icebreakers reworked

-
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LJSCGC Burton Island.

the brash-filled channel. Although a channel had
been cut, the weather had failed to cooperate, and
it was not until December 12 that southerly winds
finally arose to blow the broken ice out of the
channel and leave a clear-water path to Hut Point.

The relative ease with which this operation was
carried out permitted a readjustment of Glacier's
schedule. It had originally been expected that she
would depart McMurdo on December 22 for Port
Lyttelton, to sail later from there for Punta Arenas,
Chile, to join the International Weddell Sea Ocean-
ographic Expedition on January 12. Under the re-
vised schedule, Glacier left McMurdo Station on De-
cember 9 and—after pausing to deliver supplies to
Hallett Station by helicopter—proceeded to Port
Lyttelton, where she was due to arrive on the 1 8th
She would leave New Zealand on January 2, 1968,
thus gaining 10 days on the start of her next assign-
ment.

As Glacier was sailing from Antarctica toward
Port Lyttelton, Burton Island and Westwind were in
McMurdo Sound awaiting the arrival of the cargo
ships and tankers. On December 15, the first of
these resupply vessels, the tanker USNS Alatna, ar-
rived in Port Lyttelton and reported to the opera-
tional control of Commander, Task Force 43. On
the same day, but far to the east, at Punta
Arenas, Chile, another ship reported to the Task
Force—USCGC Southwind, well on her way to
Palmer Station, where she was expected to arrive
about December 21. The stage was thus set for the
second phase of ship operations, the annual re-
supply of fuel, equipment, and supplies, and, in the
case of Palmer Station, the relief of personnel.

Station Operations
On November 4, the Naval Nuclear Power Unit

completed the installation of a new atomic core in
the nuclear reactor at McMurdo Station. This was
only the second time in six years that a core—the
handling and shipment of which are surrounded
with elaborate safeguards—had been replaced. The
PM-3A reactor was out of operation less than 23
days, during which extensive plant maintenance also
was successfully carried out.

Much of the increase in station populations re-
sulted from the arrival of Naval Construction Bat-
talion Unit 201 and its attached construction team
of Air Force engineers. Another segment was made
up of summer support personnel of Antarctic Sup-
port Activities. The first two groups will perform
major construction projects, and the last, routine
maintenance and upkeep. All were fully engaged
by the end of the period, but it is too early to report
on the state of most of this year's projects.
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The new poster core for the PM-3A is loitered into place.

(U.S. NwY I'IU)I)

The 01(1/i/IC of the new personnel building 01 McMurdo ito
evident 1t1 the 1 , /Ill of October.

Air Operations
The annual deployment of personnel into Ant-

arctica and the aerial movement of cargo that was
well under way at the end of October continued
during the ensuing weeks. By November 4, there
were over 1,000 persons at United States antarc-
tic stations, and by December 9, the total had risen
to 1,159, of whom only 18 were holdovers from
Deep Freeze 67. Cargo movement by Air Devel-

(U.S. Naii , Photo

At Williams Field, where there IX no hangar,
VX-6 maintenance specialists staid in the
liar/fling flow of a nearby heater 14/tile working

on a Hercules.

opment Squadron Six (VX-6) was supplemented by
two C-130E Hercules of the Military Airlift Com-
mand. Beginning on October 26, the MAC planes
made six round-trip flights between Christchurch
and Williams Field, averaging about 25,000 pounds
of cargo on each inbound flight.

Shortly after the initial flight to Byrd Station, on
October 19, the delivery of fuel and supplies was
begun. Amundsen-Scott South Pole Station received
its first flight of the season on October 31, and the
first landing at Plateau Station occurred on Novem-

fr
(U.S. Vu I	 Photo)

Unloading the first Deep Freeze 68 flight to Plateau Station.
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ber 1 7. At both places, the changeover of person-
nel was promptly carried out, On November 2, Lt.
R. M. Hook, MC, USNR, relieved Lt. R. C. Sullivan,
MC, USNR, as officer-in-charge at South Pole.
Similarily, on November 17, Lt. A. B. Blackburn,
MC, USNR, handed his authority over Plateau Sta-
tion to his successor, Lt. J. F. Johnson, MC, USNR.

Resupply of the inland stations went well, and on
December 3, fuel deliveries were reported to be
slightly ahead of schedule. At Hallett Station, where
landings are made on the sea ice of Moubray Bay,
rising temperatures caused the runway to deteriorate,
so it was closed to traffic on December 3.

The day before the closing, an LC-1 17D made a
round-trip supply flight between McMurdo and
Hallett Stations that was routine in all respects ex-
cept one. It was the last flight over the Antarctic by
a United States DC-3-type aircraft, of which the
LC-47 is another variety. These veterans of ant-
arctic flying are being dismantled and prepared for
return home by ship, thus ending a saga that goes
back to January 29, 1947, when a C-47 2 with
Admiral Byrd on board flew from the aircraft car-
rier Philippine Sea to Little America IV, on the
shore of the Bay of Whales. It was the first aircraft
in Antarctica to be equipped with a combination
ski-wheel landing gear, and at that time, it was
the largest plane to have reached the Continent. Al-
most a decade later, on October 31, 1956, a C-47
landed Admiral Dufek at the South Pole, making
him the first man to stand at that remote spot since
Captain Scott had walked there in 1912.

Field Party Support

During this period, LC-130F flights placed four
scientific parties in the field at locations remote
from McMurdo Station. The first of these was a
group from the University of Wisconsin that in-
tended to resurvey the network of glaciological
stakes originally set out on Roosevelt Island in two
summers between 1961 and 1963. This project was
accomplished on October 27 and 28. On the second
of those days, a party of three from Texas Techno-
logical College was landed in the Fosdick Moun-
tains to carry out a detailed geologic survey.

The most ambitious scientific activity of the 1967-
1  austral summer is the continuation of the inter-
disciplinary survey of Marie Byrd Land that was be-
gun last year. The 13 scientists engaged in this year's
5-project program are supported by 13 Army and 3

Under the system then in use, U.S. Navy versions of
the DC-3 were designated RAft those used in the Antarctic
were the R4D-5 (C-47) and the R4D-8 (C- 117).

Navy personnel with 3 UH-1D helicopters .3 The
site for the first of five planned camps to be occu-
pied in succession was selected on October 23, at
75 0 53'S. 130 0 45'W. Partly as the result of poor fly-
ing weather, the camp was not actually established
until October 28 and 29, and the last of the three
helicopters did not reach the field until November 9.
A reconnaissance that included a test landing was
made for the second campsite on November 21, but
it was decided that because of the small amount of
scientific work to be done in the area, only a fuel
cache for the use of the helicopters would be laid
down; personnel would continue to live at, and work
out of, the first camp. At the place chosen for the
third camp on November 29, the pilot reported light
sastrugi, but nothing that would interfere with op-
erations. This site had not yet been occupied at the
close of the period.

While the Marie Byrd Land Survey was busily
engaged around its first campsite, a party of four
from Ohio State University was installed at 83°30'S.
160°E., in the area of the Moore Mountains, to study
the geology of the Alexandra Range. The last of
the remote field parties was set down near the Dar-
win Glacier, at approximately 79°55'S. 159°E., on
December 10. It was composed of four investi-
gators from the University of California at Los An-
geles who were completing the third and final year
of a study of tillites.

Helicopter support for scientists in the McMurdo
Sound area has continued to be provided at about
the same level as in previous years. A day picked
at random would show at least two or three flights.

Photomapping and Special Flights

As of early December, aerial photography of the
Shackleton Range and the Kohler Range (the latter
needed to complete mapping photography taken
last year) had been finished. Similar fill lines of
Thurston Island were 80 percent complete, and
photography of Coats Land and the Filchner and
Edit ti Ronne Ice Shelves was under way. Some of
this photography was a by-product of the medical
evacuation flight to Halley Bay on December 5; the
crew of the Hercules assigned to act as a comniuni-
cations relay for the evacuation plane seized the
opportunity to obtain mapping photography over
the Shackleton Range, Coats Land, and the nearby
ice shelves.

In one of the survey's projects, topographic engineers
of the U.S. Geological Survey will obtain ground-control
duta to use in constructing maps from aerial photography
taken by VX-6.
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In addition to its contribution to the mapping
program, VX-6 also provides photographic services
for various scientific projects. For the South Pole—
Queen Maud Land Traverse, which set out on De-
cember 5 from Plateau Station, where its vehicles
had been stored, a reconnaissance flight was made
on November 23. The flight covered both the route
of the third leg, which is this year's effort, and of a
fourth leg proposed for the future. To provide fur-
ther information needed to plan the fourth leg of
the traverse, a second reconnaissance flight was
made on December 8.

A visit was made on December 8 to Vostok Sta-
tion, where for several years United States equip-
ment important to the upper atmosphere physics
program has been in operation. Although the
equipment was operated last winter by Soviet sci-
entists, it was to be overhauled this austral summer
by United States personnel, who would also train
their Soviet colleagues in operating it. On board the
Hercules which delivered the two U.S. experts was
the Commander, U.S. Naval Support Force, Ant-
arctica. About two hours were passed in visiting the
station.

Two of this year's scientific projects involve the
use of sensing equipment in one of VX-6's two
C-121J aircraft. One project, Scott Polar Research
Institute's measurement of ice thickness by radar,
had not become operational by December 1 5, but
the first flight in an infrared survey of the Mc-
Murdo Sound area, sponsored by the University of
Michigan, was made on December 5. Experience
and information derived from these projects will he
of use in designing an airborne laboratory for
future use.

(U.S. Nw	I'/IOlO)

Ali October fire gutted the balloon-inflation building at
McMurdo, but firefighters prevented the blaze from spread-

ing to of/iCr facilities.

Long-Range Planningi

A. P. CRARY
Division of Environmental Sciences

National Science Foundation

Long-range planning is a priority requirement for
any society faced with expanding population, widen-
ing gaps in standards of living, increasing conges-
tion of urban areas, and dwindling resources. Al-
though I am concerned here only with antarctic
planning, many aspects of the problems that we
face in Antarctica are indeed applicable to the
greater and more urgent ones. Perhaps this is one
of the assets of Antarctica—its availability as a
contained proving ground where experiments in
long-range planning may provide a pattern that will
help solve problems on other frontiers. Can we set
proper international conservation standards in Ant-
arctica? Would these standards be suitable in other
areas? Can we cope with exploitation by interna-
tional agreement? Can the principles of the Antarc-
tic Treaty be extended to other areas, such as tI'e
high seas? Can basic or applied research plans—na-
tional or international—be drawn up realistically?

Advantages and Disadvantages

Long-range planning for Antarctica has many ad-
vantages as compared with such planning for other
areas. First, there are no pressing internal demands
or private interests to contend with, and there is no
need for "crash" programs. Second, relatively few
management agencies are involved, and their re-
sponsibilities are well defined. Third, information,
an essential ingredient of all planning, is well in
hand for all antarctic subjects. And, finally, the
logistics are superbly organized, and approximate
cost figures can be determined for any new plans
or changes in plans.

One important a s p e c t of antarctic planning
should be noted: the plans are updated annually,
giving the planners a chance to retrace their steps or
modify their plans if necessary.

There are also disadvantages to long-range plan-
ning. First, the National Science Foundation (NSF)
is not an operating agency and does not hire scien-
tists to work on specific problems. Second, much of
the work is basic research, which almost by defini -
tion cannot be planned too far in advance. Third,

Talk presented to field personnel of the U.S. Antarctic
Research Program assembled at Skyland, Virginia, September
18-22, 1967.
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the research choices of the scientists are individual
ones, and only by chance would they fall into a
master plan in which all components progress si-
multaneously in logical sequences. For example, the
study of a food-chain system in the ocean requires
dozens of specialists concerned with interactions be-
tween the various links of the chain, but it is most
difficult to conduct all parts of the study simultane-
ously. Also, although the limited flora and fauna
of the antarctic terrestrial environment represent one
of the simplest of ecosystems, we have not yet be-
come organized to carry out a coordinated study
of the system. Finally, there are always budget re-
strictions, but actually these should not be deter-
rents to good planning; rather, they should set a high
premium on good planning.

Advisory Groups
Who originates U.S. antarctic plans? Although it

is generally believed to be the Chief Scientist of the
Office of Antarctic Programs 2 (and I would be only
too happy to assume full credit for all past success-
ful planning), this is wistful thinking. Most plans,
wherever they may originate, go through a long
series of study and consideration by many groups.
Among these groups is the National Academy of
Sciences' Committee on Polar Research (CPR),
which was established in 1959 to advise the Office
of Antarctic Programs on desirable research in the
polar regions. The CPR has a number of panels on
various disciplines, each treating a specific subject,
and their recommendations are coordinated by the
principal committee. The Committee's two-part pub-
lication, Science in Antarctica, issued in 1960, was
of tremendous assistance. I have been impressed at
this orientation session by the great breadth and
complexity of biological sciences in Antarctica, and
particularly by the exciting new ideas of biologists
who are heading south for their first or second sea-
sons. I would recommend to the CPR that it con-
sider carefully a wider representation of biologists
on its panels.

In addition to the CPR, there is an international
body known as the Scientific Committee on Antarc-
tic Research (SCAR), which is under the Interna-
tional Council of Scientific Unions. Dr. Laurence
M. Gould is now president of the committee. SCAR
has several working groups, which in turn have sub-
groups in many fields. I have been a little disap-
pointed in some of these groups as far as planning
is concerned, but I realize that some panels may ap-
pear to be ineffective because the various nations
are generally too involved in their own working

An office Dr. Crary held from 1960 to 1967

areas in Antarctica, while others have been effec-
tive because of the global nature of their problems.
In the future, however, as knowledge of Antarctica
increases, I look forward to greater use of these in-
ternational scientific panels.

One difficulty that arises in connection with
these advisory groups is that the number of scien-
tists genuinely interested in the Antarctic is limited,
and it is often difficult to find knowledgeable ad-
visors who are not, themselves, involved in some
manner, raising the specter of conflicts of interest.
In general, this presents no great problem if the
duration of membership on the panels and working
groups is limited. I sincerely hope that a personnel
rotation policy can be put into effect to allow more
antarctic scientists to contribute to these planning
studies. My advice to a potential advisor is to get on
a panel, put his ideas in the records, and move on
to let the next scientist express his opinion.

In addition to these outside committees, the Of-
fice of Antarctic Programs has an advisory panel
with which we discuss all major antarctic decisions.
The members at present are Dr. Laurence M.
Gould of the University of Arizona (chairman), Dr.
Richard M. Goody of Harvard University, Dr. Lau-
rence Irving of the University of Alaska, Dr. Ernst
Stuhlinger of the National Aeronautics and Space
Administration, and Ambassador Paul C. Daniels,
formerly of the Department of State. This small
committee, whose membership rotates, has very
wisely guided our major efforts in antarctic re-
search. Long and detailed discussions were carried
out with this group before our move into the Ant-
arctic Peninsula at Palmer Station and our deci-
sion to construct the research vessel Hero.

There is also an a d v i s o r y committee in the
Foundation for the environmental sciences. This
newly formed committee, which is largely con-
cerned with the activities of the Division of Environ-
mental Sciences (DES), has a great interest in Ant-
arctica. Although biology is not included in DES,
except in the Office of Antarctic Program S,3 a biol-
ogist, Dr. John E. Cantlon of Michigan State
University, is a member of the committee. Another
member is Dr. Robert A. Ragotzkie of the Uni-
versity of Wisconsin, who will be remembered by
many Antarcticans for his studies of the dry-valley
lakes. The interest and advice of this committee
will assist greatly in coordinating antarctic research
with that in other areas of the world.

Then there is the National Science Board, which,
in conjunction with NSF's Director, Dr. Leland J.
Haworth, establishes policy for the Foundation. The

The DES includes the earth, atmospheric, and physical-
oceanographic sciences sections and the Office of Antarctic
Programs.
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members of the Board are people who have gained
national distinction by their research or their cham-
pionship of science. Thus, a great many university
presidents and deans and industrial leaders become
fully aware of our antarctic operations through the
annual briefings given to the Board. Some members
of the Board have visited Antarctica in the past,
and others will in the future.

High in the Executive Branch is the Antarctic
Policy Group, which was established to ensure that
the national antarctic program conforms with over-
all U.S. policy. The three members of this group are
the Assistant Secretary of State for International Or-
ganization Affairs (chairman), the Assistant Secre-
tary of Defense for International Security Affairs.
and the Director of NSF. The long-range (five-year)
plans that are prepared annually are subject to ap-
proval by this group; thus, the logistic and interna-
tional aspects must be satisfied before any major
scientific innovation is approved.

Finally, there are the congressional committees
that are concerned with the National Science Foun-
dation. In the House of Representatives are the
Committee on Science and Astronautics, chaired by
Mr. George P. Miller of California; the Interior and
Insular Affairs Committee, chaired by Mr. Wayne
N. Aspinall of Colorado; and the Subcommittee on
Appropriations for Independent Offices, chaired by
Mr. Joe L. Evins of Tennessee. Many Senators have
also taken special interest in the antarctic program
and several have travelled to Antarctica to observe
the projects and operations. Owing to the con-
tinuous interest by these committees and individuals,
the antarctic program has received far more atten-
tion in Congress than the funds involved would ap-
pear to warrant.

New Ideas
With all of these august bodies backing up the

antarctic operations, someone might wonder if the
staff of the Office of Antarctic Programs really does
anything or needs to do anything except unravel
the difficult problems of budgets and logistics. In
reality, however, it is this staff that must take the
initiative to formulate new ideas, using the input
from working scientists, the various committees,
and its own information and experience in logis-
tics and international problems.

There are two principal requirements for the
long-range plan: We must introduce innovations in
antarctic science regularly, and we must plan to re-
main within the logistic capability of the Depart-
ment of Defense to support us with aircraft, ships,
and personnel. In a way, we are living in a sort of
dream world of science in Antarctica. The cost of

sending each scientist to "the Ice" is something on
the order of $200,000 per field season, and the tax-
payer must be convinced that such a bill for re-
search is worthwhile. How many scientists in the
audience would be going to the Antarctic if it were
up to each of them to raise $200,000 from his neigh-
bors? If the program is to be worth the price, we
must keep it dynamic. New and exciting re-
search must be introduced every year. Nothing is
more deadly and wasteful than doing the same
thing day after day, year after year.

We also need all of the support that we can get
through public relations. We must have what our
budget people call "grabbers," not only for Con-
gress, but for the congressional constituent—the
man on the street. Each year it is a painful task to
locate these "grabbers." It may be of interest to
note that the section on antarctic research in NSF's
1966-1967 annual report will probably contain
items that are the work of two first-year men. I
realize that science in the long run is not dramatic,
and I am not trying to change science. I am only
saying that somewhere, in all the work we do an-
nually, there are things that are interesting to the
public if they are explained properly. Meanwhile,
we will keep the program dynamic by continually
planning new projects.

Both the Department of Defense and NSF are
working under level budgets. I see nothing wrong
with this, and, in fact, as I mentioned before, we
are learning that nothing stimulates long-range
planning more than a level budget.

The failure to introduce something new each year
and to get rid of the low man on the totem pole is
universal in research funding and in government
bureaus, but it is a problem that private industry
has had to solve for its own survival. Everyone
looks forward to a rising budget so that innovations
can be introduced without the dreary prospect of
cutting anyone from the list—so that the young
Ph.D., as well as the mature scientist, can be sup-
ported. But the hard facts of life are that both can-
not be taken care of with a level budget. Our posi-
tion is that the budget for research in the United
States has not reached an equilibrium. Good re-
search is a very difficult trade and not one of the
higher-paid ones. There is a certain, albeit changing,
percentage of scientists for any given population,
and ,a certain percentage of these who want to make
teaching a profession should have basic research
funds, including salaries for their graduate students.
How well such an argument would apply to antarc-
tic research, I cannot say, but I expect this question
will be scrutinized as other NSF offices are forced
to decline a greater and greater percentage of the
proposals for support of basic research.
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Innovations Recently Effected or Considered

To sum up, the staff of the Office of Antarctic
Programs must plan something new every year. To
do this, it must at all times have several new
ideas going through the processes of evaluation for
scientific merit, logistic cost, and international ef-
fects. Those that we have on tap and in the making
at the present time are the International Weddell
Sea Oceanographic Expedition, the airborne labora-
tory, submersibles, drilling through the ice shelf
several hundred miles south of the barrier (to look
at water, marine life, and sediments), and the East
Antarctic U.S.-U.S.S.R.-France-Australia glaciologi-
cal program. Despite our efforts to advertise these
new logistic and scientific possibilities, we are never
completely certain of the interest. I have come to
appreciate that answers from scientists to NSF
questions are somewhat like answers from Eskimos—
there is a great willingness to please, and if NSF
wants a "yes," it will get a "yes."

One successful venture appears to be the Inter-
national Weddell Sea Oceanographic Expedition,
and its development may be of interest for illus-
tration. Several years ago, I was considering new
areas that needed to be studied and decided that
the Weddell Sea was an important one and that
it might be explored by means of aircraft landing
on the ice. For decades, oceanographers had said
that the Weddell Sea was the key area for the
formation of antarctic bottom waters. We checked
the program out regarding logistics. With no air
base in the area, there was a problem of landing
C-47 aircraft. We checked it out internationally.
Argentina was enthusiastic about a joint Weddell
Sea expedition. We checked it out with the scien-
tists at all U.S. oceanographic institutions. The
only response was from my old arctic friend, Val
Worthington, who said, in effect, "The antarctic
bottom waters are formed in the winter and you
are going there in the summer. Have fun." The
logistics people suggested an alternative: explora-
tion by icebreaker and helicopter.

We delayed the project for one year and were
becoming discouraged when almost overnight the
dam burst. The Coast Guard, newly transferred to
the Department of Transportation, rallied to the
support of the expedition with a strong oceano-
graphic team and the revamping of Glacier as a re-
search vessel. Satellite photographs showed plenty
of open water in March. Professor Hâkon Mosby
of the University of Bergen, Norway, organized an
Antarctic Bottom Water Committee in SCAR, and
he is now providing sensors that, hopefully, will op-
erate for a year under the ice and be retrieved in
the second phase of the work. Now we have more

teams of interested scientists than can be accommo-
dated.

To counter this example, I will provide another
one—a wintering-over station in the dry valleys.
Considerable effort went into planning the logistics,
international aspects, and research programs. Logis-
tically, there was no problem. As an international
venture, the program was excellent, with great en-
thusiasm shown by New Zealand and Japan. Scien-
tifically, it looked good, and most people agreed
that the idea was sound. In the end, however, we
received no science backup and the project was
abandoned. Incidentally, the New Zealanders are
still enthusiastic about the project and plan to pro-
ceed without us.

What about such innovations as submersibles?
Who wants them? This is a major problem in
marine science—many industrial concerns have in-
vested in the development of submersibles without
a heavy demand from scientists. It has always
been my feeling that polar oceanographers who
must deal with ice-covered waters have a need for
submersibles, but we have not been flooded with
requests from scientists for their use. Should we get
the submersibles first and then see what the scien-
tists want to do with them, or should we defer ac-
quisition until the scientific pressure builds up? My
experience has been to get the hardware, hire an
observer if necessary, and proceed; research re-
quests have generally followed. In any event, plan-
ners are expendable.

Let us look at the antarctic stations. The con-
struction of inland Byrd and Pole Stations repre-
sents a highlight in antarctic exploration. The in-
stallation of Eights and Plateau Stations were also
tremendous achievements, but I would rate the
closing of Eights as an even greater accomplish-
ment. (We also closed Hallett Station as a winter-
ing-over facility, but this decision was eased some
by the effects of a disastrous fire.) The closing of
Eights Station allowed us to install Plateau Station
and bring in new programs. We will close Plateau
Station also, if for no other reason than to show
that the closing of Eights was not an accident. I
personally would not mind closing Pole or Byrd for
a winter or two or even longer, although some
people are horrified by the thought of even a tem-
porary closing of Pole Station. I do not think this
attitude is reasonable. Vostok Station has been op-
erated for many years, but people forgot long ago
that it was closed for one winter. The main thing
is to be dynamic. We must continue to introduce
changes, and one of the best ways to finance new
things in the antarctic program is to close a station.
For example, the main reason we are keeping Byrd,
Plateau, and Pole Stations open during the winter
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is to achieve continuity of observation of upper-
atmosphere phenomena; as desirable as this is, I do
not think it would be justifiable in a cost-benefit
analysis. The $200,000 expenditure per scientist
per field year should probably be revised to $50,000
each for the summer scientists or wintering scien-
tists at the coastal stations, and $750,000 each for
the scientists wintering inland. Perhaps one of our
weaknesses is that we do not review proposals with
regard to the total cost of research and logistics.
However, we do plan to begin this type of analysis
very soon.

Criteria for Developing Programs

In conclusion, I offer the following criteria for
good antarctic research programs:

1. They should be short and effective.

2. They should be dynamic. The objectives
should change with time, which means, essentially,
that only the best ones should be retained.

3. The investigator's ambition should not be lim-
ited to the things that he thinks can be supported.
He should write to the Office of Antarctic Pro-
grams about his total requirements. These add up
to potential plans.

4. Whenever possible, the investigator should co-
ordinate his programs with those of other disciplines
that are related in context or in area. Interdisci-
plinary combines are the solution when the logistic
requirements are large.

5. If at all possible, the programs should be based
on international cooperation; the work should be
shared with scientists from other countries, with
each country contributing equally to the support of
its own scientists.

Evacuation Flight to
Halley Bay

In evacuating a member of the British Antarctic
Survey from Halley Bay Station, a U.S. Navy Her-
cules recently completed the longest mercy flight in
antarctic history. Starting from McMurdo Station,
the LC-130F flew via the South Pole to Halley
Bay, on the opposite side of Antarctica. It then re-
crossed the Continent to McMurdo, where it re-
fueled before continuing on to Christchurch, New
Zealand. The total distance involved is roughly
equivalent to that between New York and Baghdad.

The evacuee was Dr. John Brotherhood, Halley
Bay's physician. He and a companion, Mr. James
Shirtcliffe, while on a sledging trip, had fallen over
a 30-foot ice cliff about five miles froii the British
station. Dr. Brotherhood suffered severe facial frac-
tures and several broken vertebrae. Shirtcliffe's in-
juries were comparatively minor, and he was able to
erect a survival tent and care for Dr. Brotherhood.
Although painfully injured, the young physician re-
fused morphine so that he might remain conscious
and give medical instructions to his companion.
After 30 hours of bad weather, the pair was rescued
by a search party from the 36-man station.

The severity of the doctor's injuries, and the fact
that a British relief ship could not reach the station
until some time in January, prompted the aerial
evacuation. Preliminary information about the acci-
dent, received from the Survey's director, Sir Vivian

Fuchs, was relayed by the Washington office of
the U.S. Naval Support Force, Antarctica to Rear
Admiral J. Lloyd Abbot, Jr., at advance head-
quarters in Christchurch, where it was received at
1814 on December 4. Another message reached
Christchurch at 2130, after being relayed from Port
Stanley, Falkland Islands, by the Navy communica-
tions center at Balboa, in the Canal Zone, to
McMurdo. In it, the BAS officer-in-charge stated
that British authorities were submitting a formal re-
quest for evacuation.

Acting on that message, Captain H.E. Kendrick,
the Support Force's Assistant Chief of Staff for
Plans and Operations, convened a conference at
McMurdo. Among those present at the meeting
were the Commanding Officer of VX-6, Comdr.
A. F. Schneider, and Lt. Joseph Holik, who was
later to make the flight as attending physician. It
was agreed that an evacuation flight appeared feasi-
ble and that it should be undertaken as soon as
possible. Captain Kendrick conferred by radio with
Admiral Abbot, who, at 2200 hours, directed
McMurdo to proceed with evacuation plans without
waiting for a formal request. Although no detailed
information on the weather in the Halley Bay area
was available at that time, weather-satellite photo-
graphs indicated that conditions were generally
favorable.

Piloted by Comdr. Schneider, the first of two
participating LC-1 3OFs took off from Williams
Field at 0056 on December 5, less than three
hours after Admiral Abbot had authorized the
mission. The second Hercules, which was to serve
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as an airborne communications relay in the vicinity
of the Pensacola Mountains, departed McMurdo at
0234 . 1 In the meantime, voice communications had
been established with Halley Bay through Byrd and
Palmer Stations and Port Stanley, and hourly
weather reports from Halley Bay were received at
McMurdo with only five minutes delay.2

In addition to performing this function and to being
available for search and rescue, the second Hercules ob-
tained 553 flight-line miles of mapping photography.

In an unrelated message, Port Stanley reported a vol-
canic eruption at Deception Island, where Argentina, Brit-
ain. and Chile maintain stations beside a lagoon formed by
a drowned volcanic crater. Subsequent press reports in-
dicated that all personnel had been evacuated from the
island and that all three stations there had been damaged.

At Halley Bay, Dr. Brotherhood's station mates
labored six hours to lay out a skiway for the ap-
proaching evacuation plane. To mark the landing
site in the snow field surrounding the stations, they
used the remainder of their winter's supply of cocoa.
At 0727, Hercules 319 set down on the impro-
vised skiway. Shortly after 0900, it took off with
Dr. Brotherhood aboard and flew nonstop to
McMurdo, bypassing South Pole Station, which
had been a refueling stop on the outbound leg.

Dr. Brotherhood's injuries did not require lengthy
treatment at McMurdo to stabilize his condition, and
within an hour he was being flown onward to Christ-
church, where he arrived at midnight (noon, local
time) and was hospitalized in good condition.

Gondwana and Drift Symposia
Held in South America

DWIGHT L. SCHMIDT

U.S. Geological Survey (Denver)

Two highly significant and complementary sym-
posia concerning the concepts of Gondwanaland
and continental drift convened in October 1967 at
Mar del Plata, Argentina, and Montevideo, Uru-
guay, respectively. At Mar del Plata, an apparent
general acceptance of Gondwanaland was tempered
by the realization that no single topic of Gond-
wana paleontology or stratigraphy has proved drift.
This realization made clear the need for more and
better biochronologic and stratigraphic control for
Gondwana units. In contrast, the symposium at
Montevideo convened and adjourned with the tacit
assumption that continental drift, in some form, is
a fundamental Earth process. The mechanism of
drift was not discussed. Hardly a dissenting voice
was heard at either symposium on the general con-
cept of drift.

Gondwana Stratigraphy and Paleontology

The First International Symposium on Gondwana
Stratigraphy and Paleontology was held at Mar del
Plata, October 1-4, 1967, with Edna P. Plumstead
(South Africa) presiding for the Gondwana Sub-
commission of the Commission on Stratigraphy of
the international Union of Geological Sciences
(IUGS). Previous international Gondwana meet-
ings which led to the Mar del Plata symposium are

ably reviewed by C. Teichert (Geotines, v. 12, no.
10, p. 10-1 1). Future symposia are to be held on
other Gondwana continents. Plans were made to
convene in South Africa in 1970.

Approximately 1 80 scientists from 25 countries
took part in the Mar del Plata symposium. Roughly
half the participants were from Argentina, Brazil,
and Uruguay. Eight scientists, three of whom are
active in the U.S. Antarctic Research Program,
were from the United States.

A total of 74 abstracts were preprinted for the
symposium. Authorship of the abstracts, by coun-
try, included the following: Argentina, 20; United
States, 16; India, 14; Africa, 7; Australia, 5; and
Brazil, 3. Much additional geologic information per-
taining to Brazil was contributed in two excellent
compilation reports that were made available for
the first time at the symposium: "Problems in
Brazilian Devonian geology" and "Problems in
Brazilian Gondwana geology" (obtainable from J. J.
Bigarella, Instituto de Geologia, Universidade Fed-
eral do Paraná, Curitiba, Brazil).

The subject matter and number of abstracts pre-
sented were as follows: biochronology and paleontol-
ogy, 31, of which 12 were on South America; stra-
tigraphy and petrology, 34, of which 16 were on
South America (8 were related directly to the Late
Paleozoic Gondwana glaciation); paleogeography,
4; paleoclimate, 4; and tectonics, 1. Of seven ab-
stracts dealing directly with Antarctica (see list at
end of this review), one was by a South African
(Ncethling), one by an Australian (McElroy), and
five were by participants in the U.S. Antarctic Re-
search Program (Hayes and others; Minshew; Rigby
and Schopf; Schmidt and Williams; and Tasch).
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Early publication of a symposium volume, to be
edited by the local host committee of the Asociación
Geológica Argentina, is planned.

Examples of the type of diligent, detailed work
needed to unravel Gondwana problems were set by
two outstanding South African papers: "Stratig-
raphy of the Ecca series and lowermost Beauford
beds (Permian) in the Great Karroo Basin of South
Africa," in which P. J. Ryan has subdivided the
Ecca and the lowermost Beauford into four and
three distinct facies, respectively; and "A prelimi-
nary report on a directional study of the Dwyka til-
lites in the Karroo Basin of South Africa," in which
T. Stratten has collected and evaluated a large
amount of directional data. These two papers, along
with many others also resulting from careful, inten-
sive study, emphasize that wherever detailed work
is done, a complex picture of sedimentation in indi-
vidual basins emerges, dissolving the old, familiar
picture of a simple Gondwana stratigraphy of inter-
continental units.

In the same vein, the Australians, through de-
tailed paleontologic studies of abundant and diverse
fossil material, cautioned against wide-ranging cor-
relations because of the lack of well-defined tem-
poral limits for most Gondwana formations. C. T.
McElroy argued that points of contrast should be
studied in as much detail as points of similarity
when comparing Gondwana sedimentary units of
different continents. Much too frequently, only
points of similarity are expressed. As an ex-
ample, McElroy cited the "Beacon Group" of An-
tarctica and the Devonian to Triassic of eastern
Australia, between which there are more contrasts
than similarities. Certain sedimentary environments
are common on both continents, but the variety of
environments of eastern Australia—the shallow-
marine, volcanic, and thick, freshwater sequences,
as well as the Carboniferous glacigene sequence—is
not matched in the antarctic sequence, and pre-
cise temporal equivalence has not been demon-
strated between any antarctic and Australian units.

Three well-organized and well-executed field ex-
cursions were made in conjunction with the Gond-
wana symposium. The first one was to the de-
formed Gondwana rocks of the Precordillera of San
Juan and Mendoze in western Argentina. Classic
sections of middle and upper Carboniferous marine
rocks were seen in the Calingasta-Uspallata Valley,
and well-exposed sections of Triassic were seen
at Potrerillos and Barreal. Some participants went
on to La Rioja with A. S. Romer (U.S.) to observe
Triassic reptile occurrences. The second excursion
was to the deformed Devonian and Permian rocks of
the Sierra de la Ventana, in southern Buenos Aires
Province, where the convincingly glacigene Sauce

Grande Formation was seen. On the third excursion,
the entire flat-lying Gondwana succession of the
eastern side of the Paraná Basin in southern Brazil
and Uruguay was examined. Excellent examples
were seen of the ice(?)-grooved top of the pre-Gond-
wana Furnas sandstones in contact with the overly-
ing glacigene Itararé Formation. All three excursions
were exceedingly valuable in enabling the partici-
pants to appreciate the problems involved in under-
standing the Gondwana sequences in Argentina,
Brazil, and Uruguay.

Continental Drift
The Symposium on Continental Drift, "emphasiz-

ing the history of the South Atlantic area," met at
Montevideo, October 16-19, under the auspices of
the IUGS and UNESCO, with J. Tuzo Wilson (Can-
ada) as convener. About 1 35 scientists from 25 coun-
tries participated. Only 25 percent of the registrants
were from Argentina, Brazil, and Uruguay, and
about 15 percent were from the United States. (Five
of the U.S. scientists are or have been active in the
U.S. Antarctic Research Program.)

Approximately 75 abstracts and 8 review papers
(of 16 review titles listed) were preprinted, and
about 50 papers were read. Only two papers dealt
directly with the geology of Antarctica (Harrington
and Fourcade; see list at end of this review). Two
papers discussed oceanic islands within the Antarc-
tic Province (Dott and Verwoerd), and two papers
made particular reference to antarctic geology (one
by Frakes and Crowell, and one by Halpern). A
symposium volume, edited by J. T. Wilson, will be
published soon.

New developments in studies of ocean-floor
spreading were discussed in three papers, one by F.
J. Vine of Princeton University, one by G. 0. Dick-
son, W. C. Pittman, and J. R. Heirtzler of Lamont
Geological Observatory, and one by J. T. Wilson.
On the basis of certain assumptions, about 80 mil-
lion years of spreading at an average rate of about
2 cm/yr over half to two-thirds of the South Atlan-
tic basin can be demonstrated from the magnetic
pattern of the ocean floor. Nine papers and titles
pertained to paleomagnetic-pole positions of the
Gondwana continents, especially South America
and Africa. According to these reports, these two
continents had approximately parallel drift patterns
from the Devonian to the Cretaceous and strongly
divergent patterns after the Cretaceous. This implies
complete separation of the two continents during
the Cretaceous.

Geochronology was discussed in seven papers,
and Gondwana paleontology in four papers. The
ocean basins, especially those of the South Atlantic
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and Indian Oceans, were the subjects of 6 papers
and titles; the relationship of geophysics and tecton-
ics to continental drift, of 29 papers and titles; and
the petrography and structure of areas on the
southern continents and oceanic islands, of 27 pa-
pers and titles.

One of the few good geological matches between
continents was reasonably demonstrated by G. 0.
Allard and V. J. Hurst, of the University of Geor-
gia, in a paper entitled "New tectonic discoveries in
Brazil and their counterparts in Gabon." Through
an intensive, detailed petrographic and structural
study, they showed evidence for a match of meta-
morphosed geosynclinal belts of Precambrian age
between east-central Brazil and central Gabon. In
contrast, too many of the papers still dealt in geologi-
cal generalities and abstractions in attempting to
match continents where the geologic features on one
or both sides are not yet well enough known.

List of Antarctic Abstracts

Doti. R. H . Jr., The antiquity of the Scotia Arc.
Fourcade, N. H., Petrological studies of some rocks from

the marginal zone between East and West Antarctica.
Frakes, L. A., and Crowell, J. C., Early history of the

South Atlantic.
Halpern, Martin, Geologic significance of Rb-Sr dating of

crystalline rocks from Tierra del Fuego, Chile.
Harrington, H. J., Antarctic tectonics.
Hayes, M. 0., Matz, D. B., and Pinet, P. R., Petrology,

paleogeography, and general stratigraphy of the Beacon
Sandstone in South Victoria Land, Antarctica.

McElroy, C. T., Comparative lithostratigraphy of Gondwana
sequences, eastern Australia and Antarctica.

Minshew, V. H., Late Paleozoic glacial stratigraphy, central
Transantarctic Mountains, Antarctica.

Neethling, D. C., Pre-Gondwana sedimentary rocks of west-
ern Queen Maud Land, Antarctica.

Rigby, J. F., and Schopf, J. M., Stratigraphic implications
of antarctic paleobotanical studies.

Schmidt, D. L., and Williams, P. L., Continental glaciation
of [ate Paleozoic age in the Pensacola Mountains, Ant-
arctica.

Tasch, Paul, Antarctic leaiid zone: seasonal events, Gond-
wana correlations.

Verwoerd, W. J., Islands on the mid-ocean ridge between
Africa and Antarctica.

Soviet Geologist Joins
Marie Byrd Land Survey

On December 18, Mr. B. G. Lopatin, of the In-
stitute of Arctic Geology, joined the U.S. Antarctic
Research Program at McMurdo as Soviet Exchange
Scientist for 1968-1969. Following his participation
in the Marie Byrd Land Survey, Mr. Lopatin will
winter over at McMurdo Station.

Eltanin Cruise 30

On August 12, 1967, Eltanin left Brisbane,
Australia, on a cruise that terminated in San Fran-
cisco, California—the vessel's first visit to a U.S.
port in more than five years. At San Francisco,
where she arrived on September 21, Eltanin went
into drydock and shipyard for complete overhaul
and refitting before departing for Antarctica on No-
vember 15.

(U.S. Navy Photo)
Eltanin, November 14, 1967, shortly after leaving drydock.
New, visible equipment includes Weathe r Bureau radio-
sonde receiving antennas on the crosstree of the main mast.

About a week after the departure from Brisbane,
the main generator broke down, reducing the ship's
speed to 7 knots. As it was impossible to repair
the generator at sea, the cruise track was modified
in order to arrive at San Francisco on schedule. Al-
though the research programs were carried out
along the modified cruise track, rather than in the
areas originally planned for investigation, the actual
conduct of the programs was not materially affected.

The scientific party of 19 persons aboard Eltanin
represented the Lamont Geological Observatory of
Columbia University (3 researchers), Texas A&M
University (4), the Weather Bureau of the Environ-
mental Science Services Administration (2), the
Smithsonian Institution (1), and Alpine Geophysi-
cal Associates, Inc. (9 support personnel). Dr.
Sayed Z. El-Sayed served as U.S. Antarctic Re-
search Program Representative. Captain L. G.
Wirth, Eltanin's master beginning with Cruise 25,
departed at San Francisco; his successor is Captain
Richard R. Thornton.
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Eltanin's track, Cruise 30.
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Texas A&M University continued its long-term
program to assess phytoplankton standing crop and
primary productivity, obtain plankton collections,
collect water samples for studies of nutrient salts,
and measure the concentration of dissolved and
particulate organic carbon at various depths. In
addition, hydrographic data were collected, zoo-
plankton collections were made for the Smithsonian
Oceanographic Sorting Center, and observations were
made with an all-sky camera to study the type and
total amount of cloud cover along the cruise track.
(These latter observations were taken for use in a
Texas A&M meteorological project, but they should
prove to be very useful in the biological productivity
study as an indication of the effect of solar radia-
tion on the vertical distribution and concentration
of phytoplankton.) In all, 40 apparent-local-noon
stations were occupied for these studies. In addition,
surface-water samples were collected at six-hour
intervals.

The Lamont Geological Observatory's program of
continuous seismic profiling and gravity and mag-
netic observations was carried out successfully, al-
though a planned, detailed survey of an area south
of the Gilbert Islands became a victim of the altered
cruise track. The 700 hours of seismic records ob-
tained included one profile over the Gilbert Is-
lands area, during which deep sediments repre-
sented by up to I sec of signal penetration were
observed. Deep sediments prevailed over much of
the track from Brisbane to this area. No sediments
were recorded during a crossing of the South Solo-
mons Trench. The Trench showed a negative free-
air anomaly of 120 milligals, but the quality of the
gravity data suffered in general from the vessel's
unsteady speed resulting from the generator break-
down.

Many large magnetic anomalies were observed,
including some of several hundred gammas that oc-
curred shortly after traversing the planned survey area
south of the Gilbert Islands. Most of the anomalies
recorded seemed to have little direct correlation
with topography.

An ornithologist representing the Smithsonian In-
stitution recorded observations of pelagic birds to-
gether with pertinent meteorological and hydro-
graphic data as Eltanin passed through the various
water masses. Several shore birds alighted briefly
on the ship; four seabirds that had been attracted
by the ship's lights were collected.

The Weather Bureau observers released 38 radio-
sondes, of which 34 were successful, reaching an
average balloon-burst altitude of 28,3 12 meters.
Surface observations numbered 158, and 37 precipi-
tation observations were made. Thirty-six carbon
dioxide samples were collected at 18 stations.

• Gilbert
:Islands

Phoenix Islands

25/8

Fiji

1800
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Veteran Antarctic Icebreaker
Returns Under "New" Name

Though the name may be unfamiliar in an ant-
arctic context, USCGC Southwind, one of the four
Coast Guard icebreakers assigned to the current
operation, is a veteran of six previous Deep Freeze
seasons. As the former USS Atka, the ship partici-
pated in Operations Deep Freeze II (1956-1957),
111, 60, 62, 64, and 66, and she had been dis-
patched to the Antarctic during the 1954-1955 aus-
tral summer to scout sites for IGY stations.

Atka is not the only name that USCGC Sout/iwind
has previously borne. In fact, she has undergone
five commissionings in 23 years. Southwind was
originally commissioned under that name as a
Coast Guard cutter on July 19, 1944, in San Pedro,
California. She joined her sister ships Northwind,
Eastwind, and Westwind in the wartime Coast
Guard fleet and served briefly in arctic waters as
an escort and reconnaissance ship. In March 1945,
at the request of the U.S.S.R., she was transferred
under the lend-lease program to the Soviet Navy,'
which, on March 25, 1945, recommissioned the
ship Admiral Makarov, after the famous Russian
mariner and naval architect who is recognized as
the father of the modern icebreaker .2 The ship op-
erated under the Soviet flag for nearly five years
before being returned to United States control in the

North svi,:d and Westwind were also transferred to So-
viet control.

The site of this recommissioning is uncertain, hut it is
believed to have been Los Angeles, California.

summer of 1950, at Yokosuka, Japan, where she
was taken over by the U.S. Navy. After a few
months of yard work in Japan, the ship, which had
been placed "In Commission Special," was sailed
to Boston, which was to be her home port until
late 1966. There, on October 1, 1950, the Navy
recommissioned the vessel USS Atka. Then came
the 16 years of Navy service during which the ship
made seven antarctic voyages.

In 1964, plans were made that would eventually
result in the ship's regaining her original designa-
tion. An agreement reached that year called for the
Navy to transfer its five icebreakers (Atka, Burton
Island, Edisto, Glacier, and Staten Island—all of
which had seen antarctic service) to the Coast
Guard, which was operating four icebreakers:
Northwind, Eastwind, Westwind, and, on the Great
Lakes, Mackinaw. One by one, the Navy icebreak-
ers were turned over to the Coast Guard, and on
October 31, 1966, USS Atka (AGB-3) became
USCGC Atka (WAGB-280). Shortly after the re-
commissioning at Boston, the icebreaker was sailed
to her new home port, Baltimore, Maryland.

At/at having become once more a Coast Guard
vessel, it seemed fitting to the crew that the name
"Southwind" be restored. At the unanimous request
of the crew, the cutter's new commanding officer.
Captain Sumner R. Dolber, asked the Commandant
of the Coast Guard if this could be done. The re-
quest was granted, and on January 18, 1967, at
Baltimore, the vessel was renamed USCGC South-
wind. (When the "new" name was painted on the
port and starboard quarters, most of the name
Southwind could still be read in the original weld-
ing marks made in 1944.) After more than 20
years and three name changes, the ship had re-
gained her original name.

USCGC Southwind in I iskcnie.s-
terens Ham (Fish in 	Harbor),
western coast of Greenland, in
earl y 1967. Note the recent/v in-
stalled telescoping hangar and the
distinctive how markings.	The
shield and red slash are part of a
new identification system ac/opted

for Coast Guard ships.
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Dr. Alan T. Water-
man (left) and Vice
Admiral John
Bush, RN, in ward -
room at McMurdo

Station.

(U.S. Nai v Photo)

Alan T. Waterman Dies

Dr. Alan T. Waterman, a leader in fostering
basic research in the United States, died at the age
of 75 in Washington, D.C., on November 30, 1967.
Dr. Waterman was especially well known for the
direction he gave to the administration of Govern-
ment-sponsored research, particularly while serving
as Chief Scientist at the Office of Naval Research
(ONR) from 1946 to 1950 and as Director of the
National Science Foundation from 1951 to 1963.

Dr. Waterman's contributions are of special sig-
nificance to antarctic research. His judgment was
decisive in establishing U.S. scientific programs in
the south polar region during the International
Geophysical Year and, at its conclusion, in the cre-
ation of the U.S. Antarctic Research Program, which
assured the continuity of this country's scientific ef-
fort on the Continent. He visited Antarctica in
1964.

Upon Dr. Waterman's death, Dr. Leland J. Ha-
worth, present Director of NSF, issued a statement
commemorating his predecessor. It read, in part:

Alan Waterman successfully guided
this organization from a small beginning
to a position of strength and influence. He
more than any other single person, made
the Foundation an important bulwark of
the Nation's scientific strength. He left his
own indelible mark of quality and of in-
tegrity in every field of activity in which
the Foundation was involved.

When Alan Waterman took the helm of
this fledgling agency in 1951, few in
Government recognized the importance

of basic research in the total spectrum of
the Nation's scientific and technological
enterprise. Alan Waterman was one of
those few; his work at the Office of Naval
Research had already established that
agency's leadership in providing financial
support for basic American science. When
he came to the Foundation, he began to
build another organization through whose
efforts science could develop strength com-
mensurate with its promise and with the
Nation's needs.

Following the precepts set forth in the
famous report by Vannevar Bush, "Sci-
ence, the Endless Frontier," as embodied in
the National Science Foundation Act of
1950, Dr. Waterman, in concert with the
National Science Board, established the
basic philosophy, still used in the Founda-
tion, whereby scientists themselves largely
determine the direction and progress of
basic research.

That he built the Foundation well and
soundly is attested by the present size and
strength of its programs and the degree to
which the principles and policies laid down
during his tenure continue as guides to
this day..

Dr. Waterman's career in science began at Prince-
ton University, from which he received his Ph.D.
in 1916. He became an instructor in physics at the
University of Cincinnati, from which he was di-
verted by World War I to service with the Science
and Research Division of the Army Signal Corps.
Following that war, he took positions as assistant
and associate professor of physics at Yale University.
During World War II, he served with the Office of
Scientific Research and Development, becoming
Chief of the Office of Field Services.

Since his retirement, Dr. Waterman has been a
member of many advisory groups, including the Ad-
visory Board, Center for Strategic Studies, George-
town University; Liaison Committee on Science and
Technology, U.S. Library of Congress; Advisory
Committee, Pacific Science Center; and Board of
Trustees, University Corporation for Atmospheric
Research. He has also served as a special con-
sultant to the President of the National Academy of
Sciences (NAS), the Administrator of the Na-
tional Aeronautics and Space Administration, and
the Director of NSF.

His awards include the Presidential Medal for
Merit, Presidential Medal of Freedom, Captain
Robert Dexter Conrad Award (ONR), Public Wel-
fare Medal (NAS), and the Karl Compton Award
(American Institute of Physics).
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Dunedin Dedicates Memorial
to Admiral Byrd

A statue of Rear Admiral Richard E. Byrd now
overlooks the port city of Dunedin, from which the
late explorer sailed on his first antarctic expedition
nearly 40 years ago. Given to the city by the Na-
tional Geographic Society, the bust was unveiled in
Unity Park on October 31 by the U.S. Ambassador
to New Zealand, the Honorable John F. Henning.

A bronze plaque on the half-ton, black-granite
base commemorates Admiral Byrd's antarctic
achievements:

From Dunedin on December 2, 1928,
sailed the "City of New York" and the
"Eleanor Boiling" to carry to Antarctica
under Admiral Byrd's command the first
expedition to explore the frozen continent
by air. Under the valiant leadership of the
"Admiral of the Ends of the Earth," five
antarctic expeditions 1928-1957 revealed
the secrets of half the great white con-
tinent.

I /'/iuto by Ken a,Ht	I In 1,

Admiral Abbot addressing dignitaries at the unveiling. Am-
bassador Henning is seated in front row, center.

On a pedestal near the statue is a bronze medal-
lion depicting the relationship of Dunedin to Little
America. Like the bust at McMurdo Station (cf.
Antarctic Journal, vol. 1, no. 1, p. 34), the Dunedin
bust is a partial copy of a full-length statue on the
"Avenue of Heroes" in Washington, D.C. The only
other such copy is in the National Geographic So-
ciety's Washington headquarters.

At the dedication ceremonies, Rear Admiral J.
Lloyd Abbot, Jr., Commander, U.S. Naval Support
Force, Antarctica, read letters from Dr. Melvin M.
Payne, President of the National Geographic So-

ciety, and sculptor Felix W. de Weldon, and a Navy
honor guard was provided by USS Mills, one of the
vessels participating in this season's operation. For
several years the Deep Freeze ocean-station vessels
have been based in Dunedin, continuing the city's
contributions to antarctic exploration and research.

Russian Translations
Parts of two recently issued Soviet monographs

have been translated by the Joint Publications Re-
search Service and are available, at a price of $3.00
for each monograph, from the Clearinghouse for
Federal Scientific and Technical Information, Sills
Building, 5285 Port Royal Road, Springfield, Vir-
ginia 22151.

One collection of six articles (abstracted in the
Antarclic I3ibliographv as nos. 5032-5037) was
translated from Ten Years of Soviet Research in Ant-
arctica (published in 1966), viz: Antarctica today, by
E. K. Fedorov; The Antarctic during the past ten
years, by A. F. Treshnikov; Geological investiga-
tions of Antarctica, by M. G. Ravich; Inland tra-
verses b y the Soviet Expedition, by A. P. Kapitsa;
From Kaliningrad to Antarctica, by I. A. Man; and
Through the eves of a guest, by V. M. Peskov.

The other collection, also published in 1966,
contains three articles from the U.S.S.R. Academy
of Sciences' Antarctica: Commission Reports (Ant-
arctic Bibliograph y nos. 5038, 5039, and 5049),
viz: Ten years in Antarctica, by E. I. Tolstikov;
Some international questions of scientific coopera-
tion in Antarctica, by V. I. Ptitsyn; and Carto-
graphic work b y the U.S.S.R. in Antarctica during
the past ten years, by B. V. Dubovskoi.

New Publications
Two new publications dealing with Antarctica and

sponsored by the National Science Foundation have
just been issued:

Folio 7 in the Antarctic Map Folio Series: Glaciers
of the Antarctic, by John Mercer. Available at $3.50
from American Geographical Society, Broadway at
156th Street, New York, New York 10032.

Volume 10 in the Antarctic Research Series: Ento-
mology of Antarctica. Edited by J. Linsley Gressitt.
Available at $17.00 froni American Geophysical
Union, Suite 435, 2100 Pennsylvania Avenue, NW.,
Washington, D.C. 20037.

Erratum in vol. 11, no. 3, p. 73:
In Table 1, the entry for DF 61 should read -31
Oct" vice "31 Nov."
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