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Early Season Activities in the U.S. Antarctic Program
(October—November)
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Beneath a full moon, McMurdo Station awaits summer. Luminescent Royal Society Range is 50 miles away.

As reported in the November-December issue of
the Antarctic Journal, the 1970-1971 field season
opened with the flight of an Antarctic Development
Squadron Six (VXE-6) LC-130R Hercules from
Christchurch to Williams Field on October 7. Dur-
ing that first day, five LC-130 and two C-121J Su-
per Constellation flights to Antarctica were com-
pleted, but the final C-121 arriving at McMurdo
landed in a severe storm and veered off the runway.
There were no major injuries among the 80 men on
board, but the aircraft was damaged beyond repair.

The storm continued for 48 hours. Air operations
were finally resumed at 2041 on October 10, but
southbound flights were hampered by strong head-
winds for the next two weeks, and several were can-
celled. The initial effort of getting men and cargo
to McMurdo Station, therefore, fell behind schedule.
The loss of the Super Constellation without a replace-
ment aircraft added to the initial delay.

Certain administrative representatives are estab-
lished during the early days of an antarctic season.
On September 21, Dr. Richard L. Penney, National
Science Foundation, became U.S. Antarctic Research
Program (USARP) Representative, New Zealand;
Dr. Henry M. Dater became Representative, Com-
mander, U.S. Naval Support Force, Antarctica
(CNSFA), Washington, D.C., on September 25; Mr.
D. Christopher Shepherd, National Science Founda-
tion, became USARP Representative, Antarctica, on
October 8. Detachment Alpha, Antarctic Support
Activities, the Navy winter-over organization, was
disestablished on the same day and Representative,
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CNSFA McMurdo, established in its place. This posi-
tion is filled by a senior Navy line officer from Task
Force 43 present for duty at McMurdo.

Lt. Comdr. Ralph R. Reynolds, CEC, was relieved
as Officer-in-Charge of the Naval Nuclear Power
Unit (PM-3A) by Lt. Comdr. Albert A. Arcuni,
CEC, on November 9. Comdr. Arcuni heads Crew X,
which will provide power to McMurdo Station dur-
ing summer and winter Deep Freeze 71 operations.

Air Operations

Hallett Station was opened for summer operations
on October 10, and a station runway was quickly
established. Brockton Station, a summer weather sta-
tion on the Ross Ice Shelf manned by three enlisted

All 80 persons aboard this C-121 escaped serious injury when it
crashed while landing at Williams Field.



men from Antarctic Support Activities, was opened
on October 11.

The first flight to Byrd Station was completed on
October 14. The aircraft carried 2.6 short tons of
cargo and 21 relief personnel. It was the first flight to
Byrd Station since February 18, 1970.

With the opening of Byrd Station, further inland
resupply flights were deferred for one week, as the
five LC-130s were needed to carry passengers and
cargo from Christchurch to McMurdo. The backlog
was considerably reduced by 18 Hercules flights that
carried 369 passengers and 8.1 tons of cargo to Mc-
Murdo. The Hercules aircraft also returned 96
winter-over passengers and 5.7 tons of retrograde
cargo to New Zealand. Five of these missions were
aborted in flight—three due to headwinds and two
due to mechanical problems.

Intracontinental air operations resumed on October
20 with an attempted flight to Amundsen-Scott South
Pole Station. Poor weather forced the plane to turn
back, and the first successful flight to the Pole was
not made until October 31. Arrival of the plane there
ended 8'/2 months of isolation for the scientists and
support personnel. A Navy enlisted man, seriously
ill since July, was evacuated to McMurdo Station on
the return flight.

Operation "Ice Cube Six" commenced on October
20. In this operation, two Hercules transports from
the Royal New Zealand Air Force carried 60,000
pounds of high-priority cargo to McMurdo in three
flights. The first flight of a U.S. Air Force C-133
Cargo Master to Antarctica occurred on October 21.
The C-133, the largest airplane to land in Antarctica,

carried three helicopters from Quonset Point, RI., to
McMurdo for VXE-6.

The first of 12 turn-around flights by Air Force
Military Airlift Command (MAC) C-141 Starlifters
landed at McMurdo on October 28. These flights
carried 168 passengers and over 220 tons of high-
priority cargo. One of the turn-around flights was
flown by General Jack J . Catton, Commander of
the Military Airlift Command, who was in the Pacific
inspecting MAC units.

By the end of November, more than 1,200 pas-
sengers had been deployed to New Zealand and
Antarctica by VXE-6 and MAC aircraft.

The first helicopter flight in support of the scientific
effort occurred on October 19 when one LH-34D
and one UH-1D flew four passengers and 800 pounds
of cargo to Lake Vanda for New Zealand's Depart-
ment of Scientific and Industrial Research (DSIR).

Aerial photography for mapping was delayed by
unsuitable weather over Ellsworth Land, Thurston
Island, and Marie Byrd Land. Photography was ob-
tained of the McGregor Glacier camp site, of 150 n.
miles of the western end of the Ross Ice Shelf barrier,
and of McDonald Beach for a New Zealand project.

McMurdo Area

Among the earliest research parties to get started
was that of Dr. Douglas D. Hammond, University of
California (San Diego), concerned with temperature
regulation in the newborn Weddell seal. The party
began 24-hour observation of newborn pups on Octo-
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A C-133 Cargo Master, largest aircraft to land in Antarctica, sets down on McMurdo Sound for the first time in October 1970.
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ber 16, monitoring respiration, rectal temperature,
ambient weather factors, and nursing duration. Ox-
ygen consumption and CO 2 production of the new-
born pups were determined in the metabolic chamber
completed last season. Tissue samples were collected
and frozen for later analysis. In November, 27 met-
abolic-chamber measurements were conducted, re-
cording oxygen consumption, respiration quotients,
and body-core temperatures. Weight gains in Weddell
seals1uring the first three weeks of age ranged from
1.5 td 4.8 kg/day.

Fied studies of body-core temperatures in newborn
seals while submerged in - 1.8°C. water showed a
fall of 2.5°C. in core temperature within 7 min of
submtrgence. The same test animals were able to
xnainain a constant core temperature 9 days later
undell identical conditions for periods exceeding 15
mm. An increase in blubber thickness appears to be
a priicipa1 factor for the extended submersion time.

Seen experiments were conducted to determine
he hng mechanics of Weddell seals. Histological sec-

tions were taken on four of the seven lungs. Glycogen,
brown fat, and dermis samples were also taken from
seven animals. Five scuba dives were made in Novem-
ber, and the neonatal behavior of Weddell pups
swimming was observed.

Another two projects that began in mid-October
4were a study of the status and population dynamics
of seals, by Drs. Albert W. Erickson and Donald B.
Siniff, University of Minnesota; and a study of the
comparative biochemistry of proteins in birds and fish
by Dr. Robert E. Feeney, University of California
(Davis).

The University of Minnesota group once again
used underwater television and telemetry in the
tudies, carried out at Hutton Cliffs. This season's

emphasis is on the social structure of a seal colony
as it relates to population regulation. Markers were
placed on the seals so that they could be recognized
on the television screen. All pups and females were
tagged on the day of their parturition; all males
were tagged and a letter was bleached on the hair
of the back. The rookery was marked into 30 x 30 m
grids with bamboo stakes, and the location and orien-
tation, of all seals were plotted daily on graph paper.

Observations were made on social interactions,
comfort movements, and births in the rookery. Three
births were recorded on film. Underwater observa-
tions were made daily via the underwater television
camera and hydrophone. A new tilt unit was attached
to the camera, widening the field of view considerably.
Coded plastic flags were attached to the seals in the
vicinity of the camera, permitting individual identi-
fication of the seals viewed. Mother-pup interactions
and male activities were recorded on videotape.
rt Blood samples were taken from 75 Weddell seals.
Initial processing of the samples was performed at

the McMurdo biological laboratory for karyotype and
transferrin analysis.

Transmitters were attached to 11 adult male Wed-
dell seals at Turks Head, Tent Island, and Hutton
Cliffs. Their movements were monitored by use of
directional antennas.

From its fish house on the ice, the University of
California (Davis) party had caught about 500
Trematomus borchgrevinki fish by the end' of Oc-
tober for use in cold-adaptation studies. Serum, heart,
liver, and muscle were collected for further study at
the McMurdo biological laboratory and at Davis.
Twenty-five living fish were incubated at 2°C. to
check inducibility of the freezing resistance caused by
a freezing-point-depressing glycoprotein. A study of
fish heart and liver mitochondria was on its way us-
ing respirometry, oxygen electrode, and Warburg ap-
paratus to determine oxygen-uptake capacity.

In November, a second fish house was put in, closer
to shore, to catch the 30-40 kg Dissostichus mawsoni
fish. The collection of T. borchgrevinki continued in
November in both houses. By the end of the month,
approximately 8,000 fish had been caught on line,
yielding 2,800 ml of blood.

Two flights to the emperor rookery at Cape Crozier
resulted in the finding of one frozen egg. Fifty fresh
Adélie eggs were collected from Cape Crozier as well.
These were compared with fresh chicken eggs in a
study of egg-yolk membrane proteins, and they were
also used to follow the deterioration of the membranes
during incubation. The oxygen uptake experiment
was continued in November, comparing cold-adapted
fish-heart with seal- and beef-heart mitochondria.

Dr. Sergei Miagkov of Moscow State University,
U.S.S.R. exchange scientist wintering at McMurdo
Station during 1970, visited Meserve Glacier on Oc-

U.S. Navy Photo

Drs. Donald Siniff and J. R. Tester of the University of Minnesota
take a blood sample from a Weddell seal.
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A glacier tongue in Wright Valley.

b.

tober 26, then recommenced his glacial-geology
studies in lower Wright Valley on October 27, contin-
uing intermittently through November. Dr. Miagkov
had spent much of September and early October
getting ready for the field work by studying aerial
photographs of areas of the Transantarctic Moun-
tains. Much of his work involves phototheodolite sur-
veying related to the movement and mass budget of
glaciers and the movement of debris on slopes in the
vicinity of the glaciers.

Meeting of the McMurdo Land Management and
Conservation Board

The McMurdo Land Management and Conserva-
tion Board met at the USARP chalet at McMurdo
Station on October 16. Members of the New Zealand
Department of Scientific and Industrial Research, the
U.S. Navy, and the National Science Foundation par-
ticipated.

Among the main topics of concern to the Board
at this time was the cleanup of the area around Hal-
lett Station. A major effort to gather the debris will
be made later this season: fuel drums and trash will
be collected and stockpiled for disposal next season.
Means of disposing of two old vehicles presently used
at the station were also discussed. Other topics in-
cluded sources of fill for McMurdo Station construc-
tion projects and planned modification of the road to
Scott Base.

Hallett Station

On October 23, three research parties commenced
work at Hallett Station. One of them, headed by Dr.
Robert A. Duce of the University of Rhode Island,
is investigating trace metals and halogens in the

atmosphere. Another, led by Dr. Leigh H. Fredrick-
son, University of Missouri, is studying the embryology
and incubation behavior of the Adélie penguin.
The third, concerned with the effects of chlorinated
hydrocarbons on the reproductive capacity of sea
birds, is directed by Dr. Robert Risebrough, Univer-
sity of California (Berkeley).

The final scheduled flight of the season to HaIlett
Station was made on November 22. The remaining
personnel will be removed by ship in February

Palmer Station

At Palmer Station, activities continued on 'inter'
schedule during the period covered by this sumnary.
The principal activity at Palmer during the past
winter has been a study in marine ecology for which
Dr. Joel W. Hedgpeth, Oregon State Univrsity,
is the principal investigator. His representati re at
Palmer during the winter, Mr. Steven B. Shabica, re-i
ported in October that he had completed 250 e*peri-
ments on Patinigera polaris. Mr. Shabica had deter-
mined the upper lethal temperature and was conduct-
ing studies on the respiratory response of P. polaris
at 8°C. and 10°C. Four scuba dives and six skin-
diving sorties were made in September to photograph
and collect limpets, hydroids, and ectoprocts.

By mid-November, Mr. Shabica reported that he
had performed 689 respirometry experiments with
P. polaris. He was also running experiments to deter-
mine if the respirometry rate exhibited a daily cycle.
He photographed reproductive activities of P. polaris
and followed its embryological phase of development
with eggs that were artificially inseminated and devel-
oped in a small (live) tank. Observation of L. con-
san guinea and diving continued.

Bellingauzen Station

Mr. John Croom of Roanoke College, who has
wintered over at this U.S.S.R. station doing research
on ciliated protozoans, reported at the end of Novem-
ber that he had prepared a total of 402 silver slides
and taken 576 samples.

Deception Island Investigations

An international expedition of British, Argentine,
Italian, Chilean, Soviet, and American scientists has
been organized to study the effects of the recent
(August 1970) volcanic activity on Deception Island.
These studies began in December and will be discussed
in the March-April issue of the Antarctic Journal.

4	 ANTARCTIC JOURNAL



Siple Station

By November 13, Stanford University and Bell
Telephone Laboratories personnel and cargo were
ready to be flown to Siple Station to begin their work.
However, the mission was aborted by bad weather
on that day. Another attempt was made two weeks
later, when the University of Maryland team was
also available for put-in. The LC-130 arrived at
Siple in a complete whiteout, and the aircraft was un-
able to land. The cargo was offloaded at Byrd Station
and the personnel returned to McMurdo to wait for
improved weather. By the end of November, the
personnel were still awaiting favorable weather for
landing at Siple Station.

Amundsen-Scott South Pole Station

With the arrival of the first flight on October 31,
the process of relief for the winter-over personnel
.began. Dr. Bernard V. Jackson relieved Mr. Frank
Merrem as Station Scientific Leader on November
10, and Lt. Kevin P. Gallen, CEC, relieved Lt. Dean
E. Fadden, CEC, as Officer-in-Charge.

Much of November was devoted to reconditioning
equipment following the arrival of new personnel
and spare parts. Meteorological observations went
into high gear in support of 47 resupply flights dur-
ing the month.

Byrd Station

On October 23, Mr. John Billey replaced Mr.
Evans W. Paschal as Station Scientific Leader, and
Lt. Ronnie A. Hoyt, CEC, replaced Lt. Peter J.
Bookman, CEC, as Officer-in-Charge.

On November 1, Dr. Irene C. Peden of the Univer-
sity of Washington and her companion, Mrs. Julia
Vickers of Christchurch, New Zealand, began a
radio-science research program at the Byrd longwire
substation. Dr. Peden is investigating the morpholo-
gy and evolution of the ionospheric D-region and
the dielectric properties of the ice (see article p. 21).

Inspection of the station complex has indicated
that cutting and removal of ice threatening to crush
the buildings must continue through the life of the
station. Last season, more than 700 tons of ice was
removed. Procedures and equipment developed at
Camp Century in Greenland during the early 1960s
are being studied for possible use at Byrd Station.

Remote Field Parties

On November 8, a party of 15 was flown to the
U.S. camp at McGregor Glacier, near Shackleton

U.S. Navy Photo

The U.S. camp at McGregor Glacier.

Glacier, in the central Transantarctic Mountains.
An extension of the geological-paleontological in-
vestigations conducted last season, the party is being
directed by Drs. David H. Elliot and Donald A.
Coates of The Ohio State University.

Three UH-11) helicopters were deployed to assist
in the investigations. These helicopters accumulated
154.4 flight hours during November. One of the
UH—lDs suffered a compressor stall while in flight
at McGregor Glacier. The helicopter landed safely,
but VXE-6 maintenance personnel were forced to
replace the engine in the field.

On November 10, a message from the remote
field camp reported that a well-preserved skele-
ton of a 200-million-year-old cynodont reptile,
a small creature closely related to the most
primitive mammals, had been found. The 10-
inch skeleton was found by Mr. James Collinson
of The Ohio State University, a member of the
team of geologists and paleontologists led by
Dr. David Elliot of the Institute of Polar Studies
at Ohio State. The cynodonts were four-legged
carnivorous animals with dog-like teeth. They
ranged in size from not much larger than a rat
to about the size of a wolf.

Following the find by Mr. Collinson on the first
day of field work, intensive search by Mr. James
Kitching, a vertebrate paleontologist and exchange
scientist from the University of Witwatersrand, Re-
public of South Africa, and Mr. John Ruben, a grad-
uate student at the University of California (Berke-
ley), yielded a collection of fossil bones of great
importance. The collection was enlarged by bone-

January-February 1971	 5
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This cynodont fossil, found in November in the Transantcirctic
Mountains, strongly supports the theory of the former supercon-

tinent Gondwanaland.

bearing rocks discovered by other members of the
expedition.

In addition to the bones of the cynodont reptile,
fossils discovered during the first two weeks of field
work included parts of a dozen skulls of Lystrosaurus,
the reptile discovered last year at Coalsack Bluff, 150
miles northwest of the present camp at McGregor
Glacier. A variety of small primitive reptiles was also
found and awaits further identification.

Some of these fossils are closely related to forms
found in South Africa and India. They give much
better intercontinental correlation between the rocks
of Antarctica and other southern continents than
heretofore possible. The antarctic fossils are important
paleontological evidence for the existence of Gond
wanaland, the former supercontinent composed of
parts of South America, Africa, peninsular India,
Australia, and Antarctica. * Accumulating evidence
from many fields indicates that Gondwanaland split
apart about 150 million years ago and that the parts
drifted to their present locations. Recent evidence
indicates that the continents are still drifting.

In addition to the search for fossils, members of
the research team continued mapping the geology of
the area, measured rock strata, collected samples for
later laboratory analyses, and determined the geolog-
ical structure and history of the various rock units
The weather at the camp remained pleasant through-
out November.

•

Among the activities of the Ohio State geologists
were studies by Messrs. Edward Stump and John D.
Burgener in the lower Shackleton Glacier area. Mr.
Stump investigated the Taylor Formation—a complex
metasedimentary and metavolcanic unit, while Mr.
Burgener mapped and sampled the Late Precambrian
and Ordovician granites in that area. Dr. Donald A.
Coates arrived at the camp on November 23 and
started work on the Permian glacial deposits. Mr.
Helmut E. Ehrenspeck mapped and measured the
Permian beds overlying the glacial deposits but wa5
hampered by the comparative lack of suitable section5
to measure.

Dr. Elliot and Mr. Collinson studied the Triassk
strata, which proved more difficult to correlate thar
those in the Queen Alexandra Range. Messrs. Kitch.
ing and Ruben continued their prospecting for verte-
brate remains and found several good localities. Ma.
terials identified by the end of November included
amphibians, reptiles, and mammal-like reptiles. Mr
Paul A. Mayewski located a number of deposits of tit
laid down by wet-based glaciers—material comparabk
to that found by Mr. John Mercer at Plunket Poin

NSF Photo

James Kitching, University of Witwatersrand, South Africa, Donald
A. Coates, Ohio State University, Thomas B. Owen, National
Science Foundation, and helicopter crew chief view Lystrosaurus

fossil recently discovered near McGregor Glacier.	 *Antarctic Journal, vol. V, no. 3.
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during the 1969-1970 season and probably dating
from the early stages of the glaciation of the con-
tinent. He also studied the more recent lateral mo-
raines in the Shackleton Glacier area.

A U.S. Geological Survey party of eight led by Dr.
Paul Williams was flown to the Lassiter Coast on
November 12 to conduct the second season of a
planned three-year study of this area. The put-in
was completed on November 18. Geological mapping
of the Guettard Mountains began on November 19
and, by the end of the month, was reported as near-
ing completion. Thirty-six miles of geodetic survey
occuying two stations and intersecting five additional
stations was completed.

Loose snow and poor weather prevented the
six-man Norwegian geological-glaciological-biological
party led by Mr. Thore S. Winsnes from landing in
the Sverdrup Mountains until November 30. The
fouriman British Antarctic Survey geological party to
the Shackleton Range was also put in on that date.
The two operations were accomplished by LC-130s of
VXE-6 flying from McMurdo Station via the South
Pole and the British station Halley Bay.

Ship Operations

Most ship operations occur in January and Febru-
ary, when the ice close to the continental land mass
begins to break up. Limited activity can be reported
at this time.

A total of 1,048.5 measurement tons and 297.6 long
tons of Deep Freeze 71 cargo was shipped from
Davisville on September 6 on board the M/V African
Neptune. Some 650 mt was cargo required in the
opening days of the season that was to be airlifted
from Christchurch to McMurdo.

The USCGC Westwind (WAGB-281), one of the
three icebreakers assigned to Deep Freeze 71, was
diverted from her southward journey in late Novem-
ber and ordered to northern Baffin Bay off Thule,
Greenland, to help in the repair of a communications
cable. When the cable repair is completed, the West-
wind will proceed to Davisville to pick up three
USARP investigators and 11 Navy personnel and
transport them to Palmer Station. The other ice-
breakers, the USCGC Staten Island (WAGB-287)
and the Burton Island (WAGB-283), are en route
to the Southern Hemisphere.

Two dry cargo ships, the USNS Pvt. John R. Towle
and Wyandot, are expected to load at Davisville in
mid-December and then proceed to McMurdo. The
USNS Maumee is scheduled to discharge 5,000,000
gallons of fuel in late January or early February.

Construction

Most McMurdo Station construction projects were
ahead of schedule, while those at inland stations were
behind schedule as a result of the interrupted airlift
operations. Relocation of the balloon inflation build-
ing at McMurdo was completed.

As of the week ending December 5, the overall con-
struction program was 43 percent complete as op-
posed to 40 percent programmed. The McMurdo
area program was 45 percent complete vice 39 percent
scheduled; the inland stations projects, 27 percent
complete as opposed to 44 percent scheduled.

Fresh water has always been a problem in Antarc-
tica. In September 1970, it was realized that the water
distillation units at McMurdo Station were insuffi-
cient to fill the needs of the population for the 1970-
1971 season and that the units would probably fail
before the end of that season.

After considering several possible courses of action,
a decision was made to install a 600-gallon/hour
mobile utility support equipment (MUSE) water
distillation unit at McMurdo. The temporary use of
this unit would allow for extensive repair on the two
Aqua-Chem 600-gph steam-driven flash distillation
units now at McMurdo and still provide water during
the peak usage months. The MUSE unit was flown

At the Lassiter Coast
camp, Navy men raise
flags of the United
States, the Common-
wealth of Virginia,
and the U.S. Geolog-
ical Survey (right) af-
ter removing winter

snow (below).

Li
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to McMurdo Station by MAC C-141 Starlifter and
was operational on November 2, less than one month
after procurement in Davisville.

The water system is still being studied, and a com-
pletely new system for the McMurdo complex is a
possibility.

Visitors
Foreign visitors representing 10 of the nations that

signed the Antarctic Treaty observed U.S. activities
in Antarctica in November. They were Ambassador
Pierre Charpentier of France, a signer of the Treaty;
Mr. William 0. Sloman, personnel and establish-
ments officer, British Antarctic Survey; Mr. Sadao
Kawaguchi, meteorologist, Polar Research Center,
National Science Museum, Japan; Commander
Victor Henriquez, assistant Chilean naval attaché,
Washington, D.C.; Captain Gustavo A. Giro, Ant-
arctic Division of the Army General Staff, Argen-
tina; Dr. N. H. Fisher, director of the Common-
wealth Bureau of Mineral Resources, Australia;
Mr. J . R. Brady, Ministry of Foreign Affairs, New
Zealand; Mr. P. H. Philip, South African consul-
general in Wellington, New Zealand; Professor Franz
Gullentops, University of Louvain, Belgium; and
Mr. Hans I. Ross, Ministry of Industries, Norway.

Accompanied by Mr. Robert D. Yoder, Depart-
ment of State, and Captain Peter J. Anderson,
USAF, U.S. Naval Support Force, Antarctica, staff,
the foreign representatives visited Williams Field,
McMurdo Station, Byrd Station, Amundsen-Scott
South Pole Station, New Zealand's Scott Base, and
Cape Royds.

International Sea-Ice Conference

An international conference on sea ice, sponsored
by the Icelandic National Research Council, will be
held in Reykjavik, Iceland, May 10-13, 1971. Par-
ticipants are expected from Canada, Finland, Japan,
the Scandinavian countries, the U.K., the U.S.A.
and U.S.S.R., and West Germany. Mr. Thorbjorn
Karlsson, National Research Council, Atvinnudeild
Háskólans, Reykjavik, Iceland, is secretary of the
conference. Conference coordinator for the U.S.A.
is Dr. T. 0. Jones, Deputy Assistant Director for Na-
tional and International Programs, National Science
Foundation.

The National Science Foundation will consider
applications for travel support by U.S. participants.
Applications and inquiries should be directed to Mr.
Philip M. Smith, Deputy Head, Office of Polar
Programs, National Science Foundation, Washington,
D.C. 20550.

Programs for Winter 1971

In addition to the planned programs discussed in
the September-October issue of the Antarctic Journal
(vol. V, no. 5, p. 210-218), the U.S. Antarctic Re-
search Program includes year-round activities both
in Antarctica and the U.S.A. The following is a list
of programs to be carried out during the 1971 winter
at U.S. stations on the Antarctic Continent. The title
of the project is followed by the names of the sponsor-
ing institution and the principal investigator.

Amundsen-Scott South Pole Station
Cosmic Ray Intensity Variations in Antarctica.

Bartol Research Foundation of The Franklin Insti-
tute. Dr. Martin A. Pomerantz.

Measurements of the Fortnightly Earth Tide and
the Earth's Free Oscillations at the South Pole. Uni-
versity of California, Los Angeles. Dr. Louis B.
Slichter.

Meteorological Programs in Antarctica. National
Weather Service, National Oceanic and Atmospheric
Administration. Mr. Vaughn D. Rockney.

Operation of Antarctic Seismological Observa-
tories. National Ocean Survey, National Oceanic and
Atmospheric Administration. Mr. Leonard M. Mur-
phy.

Study of Mid-Day Aurora at South Pole Station.
Geophysical Institute, University of Alaska. Dr.
Syun-Ichi Akasofu.

Ultra-Low-Frequency Studies. Environmental Re-
search Laboratories, National Oceanic and Atmos-
pheric Administration. Dr. Wallace H. Campbell.

USARP Magnetic Observatories. National Ocean
Survey, National Oceanic and Atmospheric Adminis-
tration. Mr. James H. Nelson.

Byrd Station
Antarctic Riometer Program. Environmental Re-

search Laboratories, National Oceanic and Atmos-
pheric Administration. Dr. George C. Reid.

Investigation of Auroral Con jugacy during Maxi-
mum Solar Activity. Arctic Institute of North
America. Dr. Peter M. Millman.

Magnetos pheric Research in Antarctica. Stanford
University. Dr. Robert A. Helliwell.

Ultra-Low-Frequency Studies. Environmental Re-
search Laboratories, National Oceanic and Atmos-
pheric Administration. Dr. Wallace H. Campbell.

USARP Magnetic Observatories. National Ocean
Survey, National Oceanic and Atmospheric Adminis-
tration. Mr. James H. Nelson.

Operation of Antarctic Seismological Observa-
tories. National Ocean Survey, National Oceanic and
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Atmospheric Administration. Mr. Leonard M. Mur-
phy.

McMurdo Station

Cosmic Ray Intensity Variations in Antarctica.
Bartol Research Foundation of The Franklin Insti-
tute.Dr. Martin A. Pomerantz.

Geodetic and Upper Atmospheric Studies in Ant-
arctica Using Artificial Earth Satellites. University
of Texas, Austin. Dr. Arnold J . Tucker.

Geophysical Observatory Program at Conjugate
Points. McDonnell-Douglas Astronautics Company.
Mr. A. J . Masley.

Palmer Station

Population Dynamics of Terrestrial Arthropods of
Antarctica. Texas Tech University. Dr. Russell W.
Strandtmann.

Vostok Station
Antarctic Riometer Program. Environmental Re-

search Laboratories, National Oceanic and Atmos-
pheric Administration. Dr. George C. Reid.

Extremely-Low-Frequency Studies at the Geo-
magnetic Poles. Geophysical Institute, University of
Alaska. Dr. Victor P. Hessler and Dr. Richard R.
Heacock.

U.S.A.'s Antarctic Objectives Reaffirmed
Funding and Management Responsibilities Consolidated in NSF

On October 13 5 1970, the White House re-
leased a statement that said, in part:

"The President announced today that he had
completed a review of United States policy for
Antarctica, reaffirming a continuing U.S. in-
terest in Antarctica and in the scientific work
which is undertaken on that continent in coop-
eration with the other eleven nations signatory
to the Antarctic Treaty.

"In conducting his review of United States
policy for Antarctica, the President has directed
changes in the funding and program manage-
ment of U.S. activities to bring about a more
effective administration. In the past, the fund-
ing for the U.S. program in Antarctica has been
divided among the National Science Founda-
tion, which has funded and managed the scien-
tific programs, and the Departments of Defense
and Transportation, which have provided logis-
tic support to these programs.

"Because the U.S. effort in Antarctica is
primarily scientific in nature, and in order to
achieve maximum effectiveness in developing a
national program, the President has decided to
consolidate funding and program management
responsibilities for all U.S. activities in Antarc-
tiéa within the National Science Foundation.

"The increase in the National Science Foun-
daion budget for antarctic activities will not
cause a net increase in the total Federal budget,
as the Foundation will be assuming budget
items for logistic support currently provided by
the Department of Defense and the Department
of Transportation. The President directed the
agencies to commence now the orderly transfer

of administration and budgetary responsibilities.
"The President noted that the United States

policy in Antarctica includes several objectives:
• To maintain the Antarctic Treaty and

ensure that this continent will continue
to be used only for peaceful purposes
and shall not become an area or object
of international discord.

• To foster cooperative scientific research
for the solution of worldwide and re-
gional problems, including environmen-
tal monitoring and prediction and assess-
ment of resources.

• To protect the antarctic environment
and develop appropriate measures to
ensure the equitable and wise use of
living and non-living resources.

"The Treaty has provided an effective frame-
work for the continued peaceful use of the area
by the twelve nations conducting research and
working together on the icy continent, an area
as large as the United States and Europe to-
gether, where national differences are no barrier
to practical and mutually beneficial coopera-
tion. Each year the United States welcomes
foreign scientists to its stations and sends Amer-
ican scientists to do work at stations of other
countries. Annually the U.S.S.R. and the U.S.
make bilateral exchanges of scientists to winter
at a station of the other country. Science has
provided a successful basis for international
accord, and the Antarctic is the only continent
where science serves as the principal expression
of national policy and interest."
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Observations on Marine Mammals
and Birds off the Coast of Southern

and Central Chile, Early Winter 1970

RAYMOND M. GILMoi
San Diego Society of Natural History

T/
From May 15 through July 6, 1970, R/V Hero

cruised the southwest and central coasts of Chile and
offshore to the Juan Fernández and San Felix-San
Ambrosio Islands for observations on marine mam-
mals and birds. Research was carried out as part of
two NSF grants, one to the author and the other
to William C. Cummings of the Naval Undersea
Center, San Diego. This is a report on the results
obtained under the first grant.

There were three parts to the trip, viz: (1) from
Punta Arenas through the archipelago of southern
Chile to Puerto Montt, just north of Isla de Chiloé-
May 15–June 2; (2) Puerto Montt to Ma's-a'-Tierra
(Isla Robinson Crusoe) of the Juan Fernández
group, to Valparaiso—June 7-18; (3) Valparaiso to
Islas San Ambrosio and San Felix, thence back to
the coast at Chaflaral, jut north of Conquimbo,
thence south to Talcahuano—June 23–July 6.

Participants for the entire trip were the author
and Dr. Joseph R. Jehi, Jr., of the Natural History
Museum, San Diego, and Steven L. Bowen, a grad-
uate student of San Diego State College. Dr. William
C. Cummings and Dr. Paul 0. Thompson, Naval
Undersea Center, San Diego, participated in the first
two legs only. Dr. Anelio Aguayo-Lobos and Mr.
Daniel Torres of the University of Chile, and Dr.
Donald Hunsaker, San Diego State College, took part
only in the third leg. Bioacoustic recordings made by
Cummings and Thompson on southern fur seals,
South American sea lions, and blue whales will be
reported separately.

Observations were made of the numbers, distribu-
tion, and behavior of the following marine mammals:
blue whale (Balaneoptera, or Sibbaldus, musculus);
sei whale (B. borealis); pygmy fin whale or minke
(B. acutorostrata); pilot whale (Globicephala mel-
aena); dusky dolphin (Lagenorhynchus obscurus);
piebald porpoise (Gephalorhynchus commersoni);
finless dolphin (Lissodeiphis peroni); offshore bottle-
nose dolphin (Tursiops sp.); southern fur seal
(Arctocephalus "australis" and "philippi"); and
South American sea lion (Otaria flavescens).

One or several young blue whales-60 to 65 feet
long—were seen on four occasions over two days
closely inshore at Isla Guafo off the southern tip of
Isla de Chiloé.

Sei whales in small numbers were observed in
Golfo Trinidad and Golfo de Penas. What were ap-

parently pygmy fin whales were also present in small
numbers in Golfo Trinidad and in a protected canal
at the south end of Golfo de Penas. The inshore
distribution of all three species was remarkable: we
saw none at sea (nor any other whales).

We had hoped to see finback and sperm whales
offshore. And, along the coast of Chile, we expected
to see humpback whales in their known haunts,
especially on the west side of Isla Chiloé and around
Islas Guafo and Mocha; likewise, right whales, es-
pecially at Coquimbo, an old breeding ground. None
of these species was observed, however.

Whaling off the coast of Chile in the last 30 years
has taken its toll, but undoubtedly the main factor
in the decrease of the larger whales has been the
depredations by the antarctic whaling fleets on the
summer feeding grounds of the same populations. d

(The right whale has been "protected" since 1938
and humpback and blue whales since 1963.)

Fur seals of the species "australis" were found at
Isla Lobos, near the mouth of Canal Concepción,
and at Isla Medio, near the junction of Canales
Concepcion and Trinidad in the passages of the i
southern archipelagoes. The species "philippi" was
observed at Ma's-á-Tierra and at San Ambrosio.
Specific identification could be made only by local-
ity. The fur seals at San Ambrosio numbered only
two in our count, but these probably represented*
more individuals, which we hope will increase into
a larger, permanently breeding colony in the near
future. Seasonal lobster-fishing close to the rocks,
however, may be interfering with the increase. The
two fur seals at San Ambrosio were the first reported
there for perhaps a century and a half. They will be
documented by Carl L. Hubbs, Kenneth S. Norris,
and William N. McFarland in a paper, "SurvivaL
of the Juan Fernández Fur Seal, Arctocephalus
philippi philippi (Peters) 1866," in the Antarctic l
Research Series.

In the Juan Fernández Islands, our Chilean col-
leagues had made observations in 1969 and January
1970 of small numbers of fur seals at Más-á-Tierra-
some of which we confirmed—and of large numbers
on Más Afuera. Thus, there is no danger of extinction,
as had been feared.

Lagenorhynchus australis and Cephalorhyiichus
commersoni were seen only in the central Strait of
Magellan; Lissodeiphis peroni only near Golfo
Arauco; Globicephala melaena only near Isla Mocha.
and again far at sea, a half-day's run south of Isla
San Ambrosio; and offshore Tursiops only in the
latter locality, also at Isla San Ambrosio, and again,
a day's run west of Valparaiso. In the oceanic local-
ity, a half-day's run south of Isla San Ambrosio,
Globicephala and Tursiops—the latter in large num-
bers—were intermingled in the same area. Associa-
tion of these two species has been common off
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Photo . La Prensa, Punta Arenas, Chile

R/V Hero and USNS Eltanin, research ships of the U.S. antarctic program, meet for the first time—at Punta Arenas, Chile, April 1970.

southern California, and the phenomenon is obviously
of wider distribution. Large numbers of Tursiops
were also present around Isla San Ambrosio on the
first day (June 26), but they had disappeared on
the 27th.

We were surprised at the absence of dolphins and
porpoises from our observations—made daily from
dawn to dusk—along the coast of Chile and in the
passages of the archipelagoes in the south.

During the entire cruise, observations on marine
birds—and on land birds, where opportunities pre-
sented themselves—were made by Dr. Joseph R.
Jehl, Jr. The bird life of the southern oceans, es-
pecially off South America, is extremely rich. Off
the west coast of Chile, birds of the subantarctic
waters, of the Humboldt (Peru) Current, and—more
northerly—of the subtropical zone, may sometimes be
found in close association.

Forty-three species of marine birds were identified
eitherby field characteristics or by specimens, or both,
and iensity data were obtained by daily censuses.
Two species—the allied shearwater, Puffinis assimilis,
and the fork-tailed gull, Creagus furcatus, were new
records for Chilean waters. Distributional data were
established more precisely for many species.

The season of this cruise (early winter), combined
with the excellent viewing from the enclosed flying-

bridge of Hero and the capability of stopping to
collect specimens any time and any place at sea,
weather permitting, were strong factors in the suc-
cess and importance of the results obtained. Hitherto,
winter-observations and collections at sea in this
region had been almost nonexistent.

In summary, valuable and interesting data were
obtained on the distribution of almost all the marine
birds of the region, by pelagic or shore habitats, by
zones of surface temperatures, and by reproductive
conditions, especially on the offshore islands where
some winter-breeding has been known to occur. Islas
San Felix and San Ambrosio are remote, small islands
of great interest biologically, and they have rarely
been visited by biological parties. Hence, observations
there on the birds and marine mammals were of
particular interest and importance.

Four traverses of the Humboldt (Peru) Current,
with surface temperatures, added to the completeness
of the bird survey. Weather in the early winter season
was generally good, except in the southern sector
and just north of Isla Mocha, and on the return to
the coast from Isla San Ambrosio. On four occasions
in late May, the ship was driven back by high winds
and heavy seas into the protected canals and passages
of the southern archipelagoes, and once (on June 11)
into Golfo Arauco.
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Eltanin Cruise 41
FRANK E. SNODGRASS*

Institute of Geophysics and Planetary Physics
University of California, San Diego

A study of the deep-sea tides in the southern
oceans was given first consideration in deciding the
schedule and track (Fig. 1) for Cruise 41, which
lasted from December 20, 1969, to February 16, 1970.
For the purpose of this study, instrumented capsules
(Snodgrass, 1968) were dropped to the sea floor
to record pressure, temperature, and water velocity
for one lunar month at three sites along a line ex-
tending from the Australian south coast to Antarctica.
The capsules (Fig. 2) were installed on the first leg
of the cruise and recovered on the second leg a
month later.

The schedule was arranged to accommodate other
research programs while the ship was not working
with the capsules. Measurements of mass transport by
the Scripps Institution of Oceanography and the
Horace Lamb Centre, Flinders University of South
Australia, occupied most of the ship's remaining
available time. The track along 132°E. crossed both
the Antarctic Circumpolar Current and the Flinders
Current off Australia. Both hydrographic and current-
meter measurements were obtained for this study.
Hydrographic casts were made primarily to compute
mass flux. Detailed chemical analysis of the water
samples provided data of more general oceanographic
interest. The preliminary results of the hydrographic
program have been reported earlier (Callahan, 1970).

Surveys of the earth's gravity and magnetic fields
and the sea-floor topograph y and sediments were
continued as on previous cruises by the Lamont-
Doherty Geological Observatory. Similarly, stand-
ard surface and upper-air measurements were taken
by the Commonwealth Bureau of Meteorology, Mel-
bourne, Australia.

The Tide Measurements

The fact that the southern oceans extend contin-
uously around the earth makes the antarctic tides of
particular interest (Munk, 1970). Also, at a latitude
of about 65°, the velocity of a free tidal wave is
equal to that of the moon's gravitational field sweep-
ing across the earth. Thus, the tides generated in the
southern oceans historically were thought to have
unusually large amplitudes in mid-ocean and would
be as important in exciting the tides in the Atlantic,
Pacific, and Indian Ocean basins as is the direct

*U .S. Antarctic Research Program Representative, Eltan-
in Cruise 41.
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Figure 1. Track of EUanin Cruise 41 Dots indicate locations of
hydrographic casts or free-falling current-meter installations. Deep-
sea tide-capsule stations are labeled with the capsule name, fol-

lowed in parentheses by the latitude of the site.

influence of the gravitational potential of the sun and
moon. The rather modest tides along the Australian
south coast and the coast of Antarctica conflicted
with this concept. Recent theoretical calculations, al-
though only rough estimates (Cartwright, 1969), also
indicated that tides in mid-ocean would be modest.

The first of the deep-sea instrumented capsules
installed along longitude 132°E. was placed on the
abyssal plains near Australia at 37°S., the second in
mid-ocean at the crest of the Indian-Antarctic Ridge
at 50 0 S., and the third on the abyssal plains near
Antarctica at 60'S.

Work at sea was simplified by utilizing a special
air-conditioned portable laboratory (Fig. 3). Railvay-
type tracks in the floor, extending through large
double doors and across the ship's deck, facilitated
handling of the 230-kg capsule. In addition to equip-
ment and spare parts for maintenance of the capsules,
the portable laboratory contains a desk computer,
radio direction-finders, and acoustical transmitters
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and receivers needed during the sea operation and
capsule recovery.

Prior to launch, each capsule was moved into the
portable laboratory, new batteries installed, and the
system tested. The spheres were then closed and filled
with dry nitrogen, and the capsule was moved into
launch position. On deck, the acoustical pinger sig-
nals were used to determine the status of the equip-
ment. If the on-deck check was satisfactory, the
capsule was lifted overboard and lowered to a depth
of 500 feet. Again the acoustical signals were analyzed
to determine the status of the capsule systems. If
theechecks were satisfactory, the line was cut at the
deck level, allowing the capsule to fall to the sea
floor. The 500 feet of buoyant polypropylene line
attached to the capsule served as a recovery line
when the capsule was retrieved.

During the one-hour fall of the capsule to the sea
floor, the acoustical signals continued to give a status
check. As the capsule approached the bottom, a
bottom echo could be seen on the oscilloscope. As
it reached bottom, the bottom echo and the direct
pulse merged, the pressure and temperature trans-
ducers assumed fixed values, and the current meters
produced reasonable data. To be certain that the
capsule continued to operate satisfactorily, the ship
remained in the area for one or two days, periodically
commanding instrument checks.

The deep-sea measurements obtained during Cruise
41 (Fig. 4) confirmed qualitatively the theoretically
computed tides. They are indeed of only modest am-
plitude, considerably less than along the coastlines.
The data will be valuable in adjusting the mathe-
matical model to obtain a more realistic description
of the tides in this area.

40°S. and 37°S. Capsule Sites. Capsule "Josie"
was launched at 40°S. 132°E. on December 27,
1969. Acoustical checks on deck, at a depth of 500
feet, and during the fall to the bottom were normal.
On the bottom, at 3,050 fathoms, all systems checked
out satisfactorily, except that readings of the water-
velocity sensor were unreasonably high. Since the
velocity measurements were relatively unimportant
to the tide program, and there was concern about
our ability to recover the capsules without damage,
the capsule was left on the bottom with a presumably
defective speed sensor.

Checks on the 28th and 29th were unchanged
and the ship proceeded south to launch the other
capsules. Upon return to the site on January 23.
1970-26 days after installation—the acoustical in-
strument check indicated that a complete loss of
battery power had occurred. A release command
ws transmitted to the capsule and the recovery was
completed. The speed sensor was defective as a re-
sult of a short circuit in the probe which also shorted
the positive battery connection to the sea. The result-

Figure 2. A capsule is put overboard. The instrument frame on
the battery pack supports a crystal thermometer (left) and two
thin, vertical rods to measure current speed (right). A Vibrotron
pressure transducer is partially visible. The two bouyant aluminum
spheres house the electronics. Acoustic command from Elfanin
detaches the battery pack below the triangular frame. Radio trans-

mitters at top help locate the surfaced capsule.

Photos by author

Figure 3. The portable instrument laboratory welded to the deck
of Eltanin. Capsule "Kathy" is clamped to the track dolly before
being moved inside for rework. The instrument frame at right will
also be moved inside the portable laboratory. The other two cap-

sules are in storage cradles fixed to a hatch.
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ing leakage current corroded and eventually opened
a lead in the primary power system to cause complete
failure.

Analysis of the data tape indicated that eight days
of data had been obtained prior to failure. However,
the data would be useful only qualitatively, as both
the pressure and temperature records were noisy
owing to the short circuit. While the corroded lead
was being replaced, a new current-speed sensor in-
stalled, and the vehicle rechecked, the ship continued
northward with hydrographic work along longitude
132°E. The capsule was relaunched at 37 0 S. on
January 23.

Seven days later, on the second leg of the cruise,
the acoustical checks were normal. The ship pro-
ceeded south and recovered the other two capsules,
then returned to recover "Josie" on February 14.
Examination of the tapes indicated that 21 days of
good data were obtained, with all sensors functioning
satisfactorily.

50°S. Capsule Site. For this site, located at the
crest of the Indian-Antarctic Ridge, an area was
selected that seemed reasonably flat, and capsule
"Flicki" was launched on January 1, 1970. Checks
on deck and at 500 feet indicated that all systems
were functioning properly, but when the capsule
reached 1,500 fathoms, alert codes were heard. The
capsule had developed a leak and had automatically
released its ballast.

After the capsule was recovered, launch of "Kathy"
proceeded without difficulty on January 3. All checks
were normal until the capsule stabilized on bottom,
but the current-speed probe gave questionable read-
ings as had occurred at the 40'S. station. Two days

6	9	12

FEB

later, and again on January 17, checks were un-
changed. When the capsule was recovered on Feb-
ruary 4, 32 days of good temperature and pressure
data had been obtained (Fig. 4).

60°S. Capsule Site. Capsule "Flicki" was reworked
while the ship was under way between 50°S. and
60'S. A defective electrical penetrator that had
leaked under pressure, causing the capsule to re-
surface, was replaced and the equipment completely
rechecked before arrival at the 60°S. 132°E. site.
On January 8, "Flicki" was placed safely on the
bottom in 2,564 fathoms of water. Acoustical instru-
ment checks, including the new current-speed sensor,
were normal.

The ship returned on February 7 to recover the
capsule. Acoustical checks were normal except that
they indicated the tape recorder had stopped: After
recovery, examination of the tape recorder disclosed
that the tape had jammed, but that 21 days of good
data were obtained with all sensors functioning
normally.

The work conducted by the Institute of Geophysics
and Planetary Physics was supported by the Office of
Naval Research.
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Eltanin Cruise 42

ROBERT E. HOUTZ*

Lamont-Doherty Geological Observatory
of Columbia University

The earliest transpacific cruises of Eltanin were
without a complete geophysical program, resulting in
large gaps in the data coverage at high southern
latitudes. For example, the gravity meter (installed
on Cruise 28) and the sonobuoy system (installed on
C1'uise 37) were not aboard during any of the trans-
pacific crossings below 43°S. Cruises 42 and 43 were
panned to overcome these deficiencies.

Cruise 42 began at Adelaide, Australia, on Feb-
ruary 28, 1970, and ended at Punta Arenas, Chile,
on April 11. The track was across the east end of
the South Australian Basin, over the Macquarie Rise
and through the Southeast Pacific and Bellingshausen
Basins, along the antarctic continental slope to the
Antarctic Peninsula, and then north to Chile (see
clart, page 17).

The Bellingshausen Sea is an area of primary in-
terest because most reconstructions of Gondwanaland
indicate that an ancient sea once covered this region.
The seismic profiler data here show 2.5 km of sedi-
ment at the foot of the antarctic slope, or nearly an
order of magnitude thicker than the sediments at
the foot of the Ross Sea continental slope. The
Bellingshausen Sea sediments are marked by well-
developed submarine canyons, some buried by as
much as a kilometer of overburden. Thick layers
of reverberant material, presumably turbidites, occur
within the sequence. The greater thickness of sedi-
ments seems to indicate an older age for the seafloor
in this region, as predicted by the reconstructions.
The most recent submarine canyons (cut into the
seafloor) are carpeted with glacial marine sediments,
indicating that the canyons probably predate the
fomation of the antarctic ice sheet. The sonobuoy
data show an unusual amount of variation in sedi-
mnt velocity with depth, possibly a result of the
al ernation of thick turbidite layers with acoustically
tr nsparent layers, apparently pelagic in origin.

Excellent sonobuoy data from the Chile Trench
sh w that it is floored by normal oceanic crust (5.3
or 6.6 km/sec material). A sonobuoy from the central
part of the trench recorded a 7.8 km/sec velocity
frdm the upper mantle. Sediment velocities here
were very consistent as a function of depth compared
to the data from the Bellingshausen Sea, where the
sampling was over a much wider region. The trench

is now full, and the overflowing sediments form
widespread sheet-like deposits, filled to sill depth,
that step down to a topographic low in the region
of 90°W. 56°S., where a young abyssal plain is
forming.

Station work on Cruise 42 included hydrographic
casts, nephelometry, bottom photography, and current
measurements by the Lamont-Doherty group, and
piston coring by a representative of Florida State
University. The hydro and coring-winch wires were
over the side simultaneously when conditions were
favorable, which saved a good deal of ship's time on
station. The thick glacial marine sediments along the
antarctic slope and rise usually prevent core-pipe
penetration to the underlying, older sediments. Pene-
tration through the glacial marine capping was
achieved occasionally during Cruise 42 by directing
the ship to outcrops, such as the walls of submarine
canyons, when they were revealed in the seismic
profiles.

An EPC seismic profiler was installed and tested
on this cruise. This profiler was found to be reliable
and versatile. It has since been purchased, and is
used continuously aboard Eltanin. Among its chief
advantages are its variable paper drive-speed and
sweep rates, its ability to program printing and key-
ing cycles, and the absence of mechanical units.

As on previous cruises, the meteorological program
was carried out by the Commonwealth Bureau of
Meteorology, Australia.

Eltanin Cruise 43

DENNIS E. HAYES*

Lamont-Doherty Geological Observatory
of Columbia University

Cruise 43, the second of two back-to-back cruises
with emphasis on geophysics, commenced at Punta
Arenas, Chile, on April 20, 1970, and terminated at
Wellington, New Zealand, on June 4. The primary
objectives of the cruise were 1) to reexamine areas
in the extreme South Pacific Ocean where compli-
cated patterns of sea-floor spreading had been in-
dicated; 2) to extend the coverage of gravity ob-
servations and sonobuoy measurements; and 3) to

* U.S. Antarctic Research Program Representative,
Eltanin Cruise 42.

* U.S. Antarctic Research Program Representative,
Eltanin Cruise 43.
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survey the southeastern portion of the Bellingshausen
Basin and the western continental shelf of the Ant-
arctic Peninsula.

The underway geophysical program consisted of
continuous and simultaneous measurements of grav-
ity, total magnetic field intensity, and, through seismic
reflection profiling, sediment distribution. Continu-
ous data were obtained over 90 17c of the 8,300 n.m.
track. Expendable radio sonobuoys (20) deployed
at selected sites yielded seismic-wave velocities of the
uppermost layers of the oceanic crust.

Other programs conducted were meteorological
observations, bottom coring, hydrographic observa-
tions, and large-volume water sampling for C14
analysis. Shallow-water grab samples were collected
for Dr. 0. Bandy of the University of Southern
California and Dr. R. Benson of the Smithsonian
Institution.

Four long magnetic traverses obtained in the area
between the Albatross Cordillera ("Pacific-Antarctic
Ridge") and the Chile Ridge should permit deter-
mination of the chronology and pattern of spreading
between these juxtaposed and currently active spread-
ing centers. In the Bellingshausen Basin, magnetic-
anomaly lineations can be recognized along and sub-
parallel to the continental margin of the Antarctic
Peninsula. These anomalies may represent an old
pattern of spreading (e.g., Early to Mid-Mesozoic)
analogous to the system proposed by Hayes and
Pitman for the North Pacific and North Atlantic.

Broad, low-relief but conspicuous topographic
channels appear to run parallel to the continental
rise along the Antarctic Peninsula. The channels are
5-15 n.m. wide and 20-40 fm deep, and one promi-
nent channel near the 2,000-fm isobath is probably
continuous over a distance of several hundred miles.
Strong (>10 cm/sec) currents also parallel the
continental rise.

On the northwest traverse from the Bellingshausen
Sea to 46°S., several previously unknown fracture
zones were crossed. Current measurements taken in
the northern branch of the Eltanin Fracture Zone
indicated velocities of 15 cm/sec in a southeasterly
direction at the bottom.

Photo: A. L. Gordon

EUanin during Cruise 44.

Eltanin Cruise 44

ARNOLD L. GORDON*

Lamont-Doherty Geological Observatory
of Columbia University

The major aims of Eltanin Cruise 44 were to
determine the interaction of the voluminous Antarc-
tic Circumpolar Current (ACC) with the Macquarie
Rise, and to study the topographic and geophysical
nature of the Rise and surrounding basins. The last
portion of the cruise was devoted to obtaining a line
of ship stations and a geophysical profile along 120°E.
for completion of the Eltanin network of observations
south of Australia. This network now extends west-
ward from the longitudes of the South Sandwich
Islands in the Atlantic Ocean, thus covering over
230° of longitude.

Cruise 44 departed Wellington, New Zealand, on
June 24, 1970, with 25 persons comprising the scien-
tific and scientific-support parties. It terminated at
Fremantle, Australia, on August 18, after 8,487
nautical miles of track and 48 ship stations. The sta-
tions consisted of all or part of the following activ-
ities: hydrographic station (STD or Nansen cast),
bottom coring, nepheloid-layer observation, and ori-
ented bottom photography. The geophysical, surface-
temperature, meteorological, and bathythermograph
observations composed the underway program.

The shipboard computer system allowed the proc-
essing of hydrographic and geophysical data to a
much greater extent than possible during the pre-
computer cruises. The ongoing data analysis provided
rapid feedback into planning the next segment of the
cruise which, in turn, not only made for a more
efficient cruise track, but also made the work more
interesting to the scientific personnel.

The hydrographic data collected during Eltaiin
Cruise 44 supplemented the Macquarie area dta
collected on previous cruises. The analysis of t1he
distribution of properties within the main core layers
of the water column and the current evidence re-
vealed by the bottom photographs indicates that the
bulk of the ACC transport does not transverse the
Rise via the major deep passages at 53°30'S. aid
56 0 S., but outflanks the whole ridge system to he
south of 58°S. Therefore, the ACC is displaced
southward by nearly seven degrees of latitude in
passing the Macquarie Rise.

* U.S. Antarctic Research Program Representative,
Eltanin Cruise 44.
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The 53°30'S. and 56°S. passages, while allowing
significant transverse flow in the upper 1,000 m (the
geostrophic flow relative to 3,000 m is calculated at
2 knots at the northern passage and 1 knot at the
southern), seem to be ineffective conduits for flow
below 1,000 m even though the passages are from
3,500 to 4,000 m deep. The major component of
flow at all levels, especially below 1,000 m, follows
a route along the western flank of the Rise over the
Hjort Basin to 58°S., then turns eastward as the
Rise deepens and turns to a more zonal orientation,
to , flow to positions east of the Rise along 58-59°S.
latitudes. The ACC axis then proceeds to turn sharply
to the north at longitude 161°E. to enter the Emerald
Basin. The manifestation of this flow pattern on the
temperature field in the vicinity of the southern
Macquarie Rise is a relatively warm water zone over

the crest, with colder water to the south and to the
north. A north-south temperature section (hydro-
graphic stations and expendable bathythermograph
observations) along 159°30'E. was obtained which
clearly displayed such a structure. Hence the dis-
placement of the ACC by the Macquarie Rise forces
relatively warm water (above 3°C. at the sea surface)
far to the south, where it undergoes very rapid heat
extraction by the atmosphere. It is speculated that
warm water over the Rise at 58-59°S. sheds eddies
which flow to the east, producing the double polar
front zone often observed in the southwest Pacific
sector of antarctic waters.

Along the 120°E. meridian, the ice was found at
61'30'S. (the salinity of the ice ranged from 2.75 0/ 0

to 5.12 X. for the hard ice and 7.94°/ to 8.60 0/

for the softer new ice), and a fairly diffuse polar

Tracks of Eltanin cruises 42, 43, and 44.
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Photo by author
Near Macquarie Island, Eltanin awaits a mail pickup by personnel

in the ship's dory during Cruise 44.

front (Antarctic Convergence) was observed at 490
51°S.

The Lamont-Doherty geophysical program con-
sisted of underway gravity, magnetic, bathymetric,
and seismic profiling measurements. Sonobuoys were
also used. The party chief wa Dr. D. A. Christoffel
of Victoria University of Wellington, New Zealand.

The first part of Cruise 44 was devoted to a geo-
physical survey of the continental margin of South
Island off the west coast. This work was undertaken
at the request of the Geophysics Division of the New
Zealand Department of Scientific and Industrial Re-
search (DSIR). It was found that the New Zealand
Alpine Fault, previously traced as far south as Mil-
ford Sound, extends further south at sea to run into
the Puysegur Trench.

The trend of the segments of the Macquarie Rise,
the form of the passages, and the characteristics of
the sea floor and sub-floor were studied. The area
for the most part is devoid of sediments, except for
patches near the base of the ridge and thick—ap-
parently consolidated—sediments in the Solander
Trough. Down the central axis of the Solander
Trough runs a channel of only 2 km width and 50 fm
depth. The magnetic features of the Macquarie Rise
seem to be closely in phase with bottom topographic
features.

The ship's track along 58°S. (en route to 1200E.)
crossed the "Antarctic Fracture Zone," identified
from the numerous earthquake epicenters; fractures
were found at 152°E. and 149°E. The thick sedi-
ments of the South Indian Basin were found west
of 1340E. At 58 0 S. 129 058'E., a number of piston
cores were taken (one two-pipe, one three-pipe, and
three four-pipe cores) at the request of Dr. J . Conolly
of the University of South 'Carolina, in order to study
small-scale horizontal variations in the stratification

within the sediment. In addition to the five cores
taken at the multiple-coring station 17, other cores
were obtained during the cruise by Mr. W. Osburn
of Florida State University and Miss J . Canfield of
the University of South Carolina.

Eltanin stopped at Campbell Island to pick up
mail and deliver some materials to the New Zealand
scientific party on the island. An attempt to land
the Eltanin dory on Macquarie Island was prevented
by the high surf; however, the scientists on the island
packed their mail in a rubber raft that was carried
by the wind past the surf so it could be picked up
by the Eltanin personnel on the dory.

Climatological Implications of Stable
Isotope Variations In Deep Ice Cores,

Byrd Station, Antarctica
S. EPSTEIN and R. P. SHARP

Division of Geological Sciences
California Institute of Technology

and

A. J . Gow
U.S. Army Cold Regions Research and

Engineering Laboratory

The 2,164-rn core hole through the Antarctic Ice
Sheet at Byrd Station (Gow et al., 1968) provides
an unusual opportunity for stable-isotope study of
materials from near the surface to the bottom of the
ice sheet. This is a report of initial analyses and a
preliminary interpretation of the results obtained.

Well over 100 ice-core samples have been analyzed
for their oxygen (018/016) and hydrogen (D/H)
ratios. For the most part, these were homogenized
strip samples from core sections 30 to 151 cm long,
taken at intervals ranging from 33 to 62 rn and at
depths ranging between 99 and 2,162 m.

The data are presented in the usual way as
and 6D, representing the departure of the 018/016
and D/H ratios in the samples from the correspond-
ing ratios in standard mean ocean water (SMOW).
The values are plotted against depth in Fig. 1, and
the 8018 values of only those samples taken below a
depth of 1,000 m are plotted in linear fashion against
estimated ages in Fig. 2. Age of the ice at various
levels is estimated from measured accumulation rates
and calculations of thinning through flow by a
method formulated by Bader (1962) and Nye
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(1963). Since the oxygen and hydrogen curves are
consistent, subsequent comments are confined to the
oxygen data.

Since these curves represent the relative tem-
perature at which the water substance composing
the ice condensed, they have meteorological and
climatological implications. A more negative 6018
or 6D value indicates a lower temperature.

Only the uppermost part of the core originates
in the vicinity of Byrd Station, at an elevation of
1,530 m. Deeper ice comes from more remote, higher,
and somewhat colder areas. Thus, the gradual de-
crease in 6018 values from 100 to 1,050 m depth
probably reflects the underflow of ice from somewhat
colder sources. However, the sudden and larger de-
crease in 8018 value between 1,050 and 1,400 m
seems too large and too rapid to be anything other
than the product of major climatological change.
The terrain is unfavorable to a sudden influx of ice

from a much colder source, such as the polar plateau.
The return of the curve to higher 8018 values between
2,160 m depth and the bottom is regarded as equally
significant.

The interpretation offered here is that these fluc-
tuations mark the beginning and the end of the
Wisconsin glaciation. If age estimates for the Byrd
core samples are approximately correct, they suggest
that the Wisconsin glaciation was initiated about
75,000 B.P., reached its climax about 17,000 B.P.,
and terminated about 11,000 B.P. Fluctuations in
the curve between 17,000 and 75,000 B.P. suggest
the possibility of somewhat warmer intraglacial inter-
vals peaking at about 25,000, 31,000, and 39,000 B.P.,
with intervening colder intervals at about 27,000,
34,000, and 46,000 B.P. As shown by the curves, the
magnitude of these intraglacial fluctuations was but
a fraction of that between the Wisconsin culmination
and pre- and post-Wisconsin times.
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Figure 1. Oxygen (0/016) and hydrogen (D/H) isotope ratios, with respect
to SMOW, in ice samples from deep core hole at Byrd Station. Platted

linearly against depth and nonlinearly against estimated age.

Figure 2. Oxygen-isotope ra-
tios of Byrd borehole samples
from depths below 1,000 m
plotted on a linear time scale.
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The dates of 17,000 B.P. for the culmination and
11 3000 B.P. for the termination of the Wisconsin, as
well as the initiation date of 75,000 B.P., are re-
markably close to dates given for corresponding
events in the Northern Hemisphere. The implications
of synchronism between Wisconsin events in the
Northern and Southern Hemispheres are strong and
constitute one of the more significant aspects of the
Byrd core analyses. The likelihood of synchronic
climatic variations in the two hemispheres is increased
by the similarity between data from the deep core
holes at Camp Century in Greenland (Dansgaard
et al., 1969) and at Byrd Station. The succession of
warmer and colder intervals within the Wisconsin
below the depth of 1,400 m could, perhaps, with some
boldness be correlated with Wisconsin intraglacial
warm and cold intervals recorded in the Northern
Hemisphere, but we favor a conservative stance on

this question and do not propose specific correlations.
The general pattern in both hemispheres is similar,
however.

We offer the following conclusions derived from
these preliminary oxygen- and hydrogen-isotopic
analyses of the Byrd Station core:

1) The duration of the Wisconsin cold interval in
Antarctica appears to have been from about
75,000 to 11,000 B.P.

2) Major temperature fluctuations from the begin-
fling of the Wisconsin to the present in the
Northern Hemisphere and Antarctica have been
essentially synchronous.

3) The Wisconsin was significantly colder in Ant-
arctica than the post-Wisconsin, perhaps by as
much as 70 or 8°C.

4) Warmer intervals within the Wisconsin peaking
roughly at 25,000, 31,000, and 39,000 B.P. were
all too cold to qualify as anything other than
interstadials within the Wisconsin.

Oxygen (0 18/0 6 ) and Hydrogen	5) These temperature relationships and the syn-
(D/H) Isotope Ratios as Indicators	chrony of events suggest that the ice sheets

of Relative Temperatures

	

	 never completely disappeared from the North
American and Eurasian continents during the
Wisconsin.

When water evaporates from the ocean (or
any other water body), the vapor produced is
depleted in both 018 and D relative to the
original source. When the air mass containing
this vapor is cooled, causing condensation of
some of the vapor, the resulting precipitation
is enriched in O and D with respect to the
vapor, which is thus further impoverished in
01S and D. Unless more vapor is added to the
system, further condensation can occur only
with further cooling. This later precipitation
is necessarily lower in0 18 and D than the initial
precipitation, i.e., progressively lower tempera-
tures produce precipitates progressively lower
in 0 and D. Thus, the 018/016 and D/H
ratios of precipitation as preserved in an ice
cap, for example, indicate the relative air
temperature at the time of its condensation and
deposition. The isotope ratios of standard mean
ocean water are used as the datum of reference,
Deviations from this datum (8018, 6D) are
commonly expressed in permillage or percent-
age and as plus or minus depending upon the
direction of deviation.

Although factors such as the original sources
of water vapor, direction of storm paths, and
complexities in the history of condensation in-
troduce deviations from the ideal of simple
temperature control, the history of condensa-
tion is basically a function of air temperature.

6) A corollary is that the eustatic rises of sea level
during the Wisconsin fell short of present sea
level unless the Greenland and antarctic sheets
suffered unusual wastage for some cause other
than warming of the climate.

7) Isotope values near the bottom of the Byrd
core, when allowances are made for the under-
flow of colder ice, indicate a pre-Wisconsin
climate even warmer than the present in Ant-
arctica, probably representing a true inter-
glacial.

This work was supported by the U.S. Army Cold
Regions Research and Engineering Laboratory, by
the California Institute of Technology, and by NF
grants GA-105 and GA-1663.	 I
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University of Washington Research
Program in Antarctica, 1969-1970

I. C. PEDEN, W. J . HELMS,

D. K. REYNOLDS, and H. M. SWARM

Department of Electrical Engineering
University of Washington

Long-Path VLF Propagation in the Region of the
Day-Night Discontinuity

When electromagnetic energy travels in the earth-
ioriosphere waveguide at very low frequencies, sig-
nificant variations in the propagation characteristics
(attenuation and phase velocity) can result from
discontinuities in the reflecting ionosphere that serves
as the upper wall of the guide. The analysis of such
propagation data can lead to identification of higher-
order waveguide modes into which the energy is scat-
tered by these abrupt discontinuities. Specifically, it
is possible that diurnal variations in the ionosphere
may be identified and described in this way. Even-
tually, the coupling of electromagnetic energy to the
lower ionosphere along such propagation paths may
be related to the waveguide modes into which energy
is scattered by the height changes of the ionosphere
associated with the rising and setting of the sun.

To study this phenomenon, the lowest frequency
phase-tracking experiment in the world has been in
progress since early 1969 between the Byrd VLF
substation ("longwire") and Scott Base. This cooper-
ative effort of the United States and New Zealand
programs is believed to involve the longest distance
that a propagation experiment has been conducted
at such low frequencies (4 1/6, 6 1/4, and 8 1/3
kHz).

The study incorporates the following objectives:
1) the prediction of propagation parameters for long-
distance VLF transmission across antarctic terrain;
2)i the use of measured phase velocities on the above-
mentioned path, together with theoretical predictions,
to yield descriptions of the reflecting properties of
the ionosphere at these low frequencies; and 3) the
useof measured phase velocities and phase anomalies
to describe the physical nature of the day-night dis-
continuity in the south polar region. Measured data
al ne are not sufficient to achieve these goals. It is
ne essary also to have available an adequate mathe-
m tical model of the actual physical situation. The
m?del must incorporate electron density and collision

properties of the lower ionosphere, the anisotropy in
the upper guide wall introduced by the presence of
the earth's magnetic field, the electrical properties
of the ice sheet and underlying earth, and the nature
of the buried horizontal dipole source at the longwire
site.

During the first half of 1969, a successful theoreti-
cal and experimental study was conducted using sur-
face waves in the vicinity of the longwire antenna as
an analytical tool for determining the reflecting prop-
erties of the stratified lower guide wall (ice and rock)
at 12.8 kHz. A more sophisticated theoretical study
has recently been completed that describes VLF-mode
excitation and propagation in the smooth guide that
incorporates a stratified, lossy lower wall, a non-
conductive air space in which the electromagnetic
energy can propagate, and an anisotropic upper wall
whose electrical properties can be chosen to simulate
either the summer or winter lower ionosphere (D
region). Nearing completion is an analytical study
of the effects of the day-night discontinuity on VLF -
mode propagation in the polar regions. It is this work,
building on the earlier studies, that will permit the
ultimate prediction of the amplitude and phase anom-
alies observed on VLF transmissions across semi-
abrupt ionospheric discontinuities. After comparison
with actual measured phase anomalies on the Byrd-
McMurdo path, this extended theoretical model is
expected to yield descriptions of the physical nature
as well as the influence of these discontinuities.

To date, only limited experimental work has been
done concerning waveguide conditions on transpolar
propagation paths. It is relevant that ionospheric
behavior in the polar regions is different from that
of any other latitude sector, and the Antarctic is
one of the few places in the world where the large
broad-band VLF antenna crucial to this work could
have been constructed.
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The experimental phase of the program began
shortly after Mr. George E. Webber of the University
of Washington Radioscience group visited Scott Base
in January-February 1969 to install the electronic
equipment he had designed for the measurement of
VLF-phase velocities in the earth-ionophere wave-
guide. The experimental portion of the program was
terminated in August, 1970. Data analysis is now
under way in Seattle using records that cover winter
and summer conditions as well as time periods during
which there were diurnal variations in the ionosphere
over the Byrd Station-Scott Base path.

1)-Region Dynamics Study

In order to study dynamic phenomena in the lower
ionosphere in the vicinity of Byrd Station, three
unmanned remote-sensing stations were installed dur-
ing the austral summer 1969-1970. They are designed
to collect data that may be used together with the
high time resolution data obtained during the 1969
and 1970 winters to yield a much improved picture
of the motions of the polar mesosphere. It is believed
that new insights may be obtained into the mecha-
nisms generating atmospheric acoustic and gravity
waves observed propagating at mid-latitudes, ap-
parently from the polar regions.

The first remote-sensing VLF receiver and UHF
telemetry transmitter were installed by Mr. Alan C.
Chandler in March, 1969, about six miles from the
Byrd VLF substation and a mile from the old Byrd
Station. They were intended to test the equipment
in the antarctic environment and to measure the
polarization of ionospheric echoes from the longwire
transmitter. The successful operation of the equip-
ment at —50°C. provided information for the in-
stallation in February 1970 of two permanent remote
stations about 14 miles from longwire. These latter
stations use long-life carbon-air batteries and remotely
operated UHF telemetry transmitters. They are
turned on and off with special tone signals broadcast
automatically by the VLF transmitter at longwire.
(Considerable energy is conserved in this way, and
battery life is significantly extended.)

The VLF receivers, in conjunction with 333-rn
dipole antennas on the snow surface, receive iono-
spheric echoes from the longwire transmitter; these,
in turn, are fed into the telemetry transmitter, which
sends the information back to longwire for recording
and analysis. The permanent stations are located in
holes in the snow rather than on the surface, to
eliminate problems created by drifting snow and to
maintain a fairly constant temperature in the neigh-
borhood of -35°C. The only above-surface structure
is the telemetry-antenna support tower, which pre-

sents a very small wind cross section. These remote
receivers escape the man-made electrical noise around
the Byrd Station complex, and avoid proximity with
power lines that would distort the fields from the
echoes whose polarization is to be measured.

Construction of the third, single-channel receiving
station at an isolated reception point approximately
20 miles from the polarization receivers was under-
taken in order to detect horizontal motions in the
lower ionosphere without ambiguity. Even though
three-path measurement systems are sufficient to de-
termine the propagation direction and wave-velociy
spectrum of a traveling disturbance in the ionosphere,
some uncertainty may exist: one additional receiver
would yield three new sets of triangles and could be
used to determine the confidence limit of the acousIic
or gravity-wave parameters.

Electrical Properties of the Antarctic Ice at
Great Depths

In 1967, the U.S. Army Cold Regions Research
and Engineering Laboratory drilled a 16.2-cm diam-
eter, 2,164-rn deep hole to the bottom of the ice at
Byrd Station. For the first time, direct access was
provided to the entire vertical structure of a limited
volume of the ice sheet and to the rock beneath.
Subsequently, a program was initiated by the Uni-
versity of Washington to determine the VLF dielec-
tric and loss properties of the ice as functions of
vertical depth and frequency in terms of certain
measurable properties of an electrically short dipole
probe. The probe was designed to be lowered into
the drill hole together with appropriate encapsulated
instrumentation, and to withstand the unusual en-
vironmental conditions presented by great depths and
low temperatures.

The 3-rn long probe consists of two metal cylinders
placed end to end and separated by an electrical
insulator. A crystal oscillator is included in the elec-
tronic circuitry contained within one of the metal
cylinders; a set of very low frequency signals derived
from this crystal drives the probe as a transmitting
antenna, generating electromagnetic fields that sur-
round the probe and penetrate the drilling fluid and
into the neighboring ice. Additional circuitry insde
the instrument package measures the probe voltage
and current across the insulated gap, relaying thse
via UHF telemetry to the surface of the borehle
where they are recorded. A coding scheme perr4its
unambiguous identification of eight sequentially
switched frequencies between 156.25 Hz and 20 k}lz.

During the 1969-1970 season, the probe was low-
ered to a depth of 1,670 m into the liquid-filled hole.
The current: voltage ratio at the gap was measured at
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eight frequencies as a function of depth in incre-
ments of 5 m; additional measurements were made
in the firn at four frequencies to a depth of 5 m.
The latter data have been reduced to display the
relative dielectric and loss properties of the firn in
a standard presentation called an Argand diagram.
These measured diagrams compare well with curves
that can be predicted for a mixture of air and ice;
they have demonstrated the usefulness of the probe
in measuring the electrical properties of material in
a drill hole without the need for sample preparation.
(Ice cores obtained from great depths have been
found to fracture as a result of pressure differential
when the sample is raised to the surface, and suc-
cessful measurement of the properties of interest to
this study using cracked samples is virtually impos-
sible by standard techniques.)

It is more difficult to deduce the dielectric and
loss parameters of the ice itself from data that incor-
porate the additional effects of the drilling fluid
and the properties of the probe into one current:
voltage ratio. Data reduction is in process that re-
lates to such records, resulting from measurements
made by Mr. James C. Rogers in the deep bore-
hole during January 1970.

SCAR-IUGS Symposium on Antarctic
Geology and Solid-Earth Geophysics
This symposium, sponsored by the Scientific Com-

mittee on Antarctic Research and the International
Union of Geological Sciences, was held in Oslo,
Norway, August 6-14, 1970. Over 100 scientists par-
ticiated in the international meeting, about 40 of
thern from the U.S.A.; 125 papers were presented.
It is expected that the proceedings of the symposium
wil' be published in 1971.

Eleventh Meeting of SCAR
The XI Meeting of the Scientific Committee on

Antrctic Research was held in Oslo, Norway, Au-
gust 17-21, 1970. Dr. Gordon de Q . Robin (U.K.)
was reelected Vice President. Dr. R. M. Willett
Laurence M. Gould (U.S.A.), who had served as
President since 1963. Dr. G. A. Avsiuk (U.S.S.R.)
was reelected Vice President. Dr. R. M. Willett
(New Zealand) succeeded Dr. Robin as Secretary,

and Mr. G. E. Hemmen (U.K.) became Executive
Secretary.

The next meeting of SCAR will be held in Can-
berra, Australia, August 15-20 1972.

Sixth Antarctic Treaty
Consultative Meeting

Representatives of parties signatory to the Antarc-
tic Treaty met in Tokyo, Japan, on October 19, 1970,
for the Sixth Antarctic Treaty Consultative Meeting.
Ambassador Akira Matsui was elected Chairman, and
Ambassador Haroshi Yokota was appointed Secre-
tary General. The Representatives considered a
lengthy agenda that included such matters as ant-
arctic meteorology and telecommunications, the im-
plementation of the Agreed Measures for the
Conservation of Antarctic Flora and Fauna, the
effectiveness of Specially Protected Areas and the
purpose for which such areas are established, ef-
fects of tourism on scientific programs and the ef-
fects of man's activities on the environment of the
Treaty area, and exchange of information under the
Treaty including its application to oceanographic
research and scientific research rockets.

During the two weeks of deliberations, 15 recom-
mendations were adopted for consideration by gov-
ernments under terms of Article IX of the Treaty.
The most significant of these pertain to telecommuni-
cations and the collection and transmission of ant-
arctic meteorological information for use in Antarc-
tica and in the World Weather Watch. Action pro-
posed by the Representatives culminates 10 years of
consideration of these matters. Other significant mea-
sures include recommendations which address the
problem of man's impact on the antarctic environ-
ment and the effects of antarctic tourism.

Concurrently with the Consultative Meeting, ex-
perts from the signatory parties met informally to
discuss draft regulations to protect antarctic seals.
This discussion took place outside the Antarctic
Treaty forum because of the interest in this subject
of nations other than those signatory to the Treaty
and because of the effect of such measures on the
rights of all nations on the high seas.

The Government of Japan made admirable ar-
rangements for the meeting. The conduct of busi-
ness was further facilitated by the presence of a
number of Representatives with long experience in
antarctic affairs. In addition to the arrangements
for the meeting, the Government of Japan extended
its cordial hospitality to the participants to continue
the spirit of friendly cooperation that has become a
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hallmark of the Antarctic Treaty Consultative Meet-
ings. The Government of New Zealand invited the
signatory parties to convene the Seventh Consultative
Meeting in New Zealand in 1972.

Thomas E. Berg Field Center Dedicated

On December 15, 1970, personnel of the U.S.
Antarctic Research Program and the U.S. Naval
Support Force, Antarctica, gathered at McMurdo
to dedicate the USARP Field Party Center in mem-
ory of Thomas E. Berg, a geologist who died in an
accident at Mount Newall on November 19, 1969.*
The selection of the Field Center facility as a memo-
rial to the memory of Tom Berg had wide endorse-
ment—from his family, colleagues, friends, and co-
workers in Antarctica and NSF. Built in 1968, the
Field Center serves as the heart of the USARP field
activities. It is the place for outfitting both the heli-
copter-supported parties working near McMurdo and
the major field parties that are placed at remote dis-
tances by Hercules aircraft.

The principal remarks at the dedication ceremony
were made by Thomas B. Owen, Assistant Director,
National and International Programs, National Sci-
ence Foundation. Dr. Owen observed that, "It is
altogether fitting that this facility, which is the heart
of the field party activities, be dedicated as a work-
ing memorial to Tom Berg. I understand that he
was an exceptional field worker, one with untiring
enthusiasm, perseverance, and unflagging spirits un-
der trying conditions. His competence, enthusiasm,
and friendly disposition earned him the respect and
friendship of all who knew him. His unusual ability
to make the most of adverse circumstances under
arduous field conditions made him a popular and
well-liked traveling companion. These characteristics
are the ones that have been, and continue to be,
required on this continent. We hope that Tom's
example will serve as a source of inspiration to those
who continue the scientific study of Antarctica.

"When risk overtakes one of us, we who are left
wonder whether it is worthwhile. The ideal of service
in science which is exemplified by Tom and by
those who have gone before him provides the answer.
The rewards of dedicated work are great. The work
is worth doing; the devoted service exemplified in
Tom Berg's association with the Antarctic Research
Program will remain an inspiration for all of us."

U.S. Navy Photo
Thomas B. Owen, Assistant Director, National and International
Programs, National Science Foundation, dedicates the Thomas E.

Berg Field Center at McMurdo Station.

New Translations of
Soviet Polar Literature

The following books on polar research have been
translated from the Russian for the Polar Information
Service of the National Science Foundation under
the PL-480 program. Priced at $3.00 per copy, they
are available from the Operations Division, National
Technical Information Service ,* Springfield, Virginia
22151:

Academy of Sciences of the U.S.S.R. Antarctica.
Commission Reports, 1962. V. A. Bugaev, Chief Edi-
tor. Moscow, 1963. 187 p. (TT 68-50491).

Academy of Sciences of the U.S.S.R. Biological
Reports of the Soviet Antarctic Expedition (1955-
1958), Vol. 4. Edited by A. P. Andriiashev and P.
V. Ushakov. Leningrad, 1968. 292 p. (TT 70-50014).

Arctic and Antarctic Research Institute. Problems
of Polar Geography. Edited by M. I. Belov. Lenin-
grad, 1968. (Its Transactions, vol. 285). 264 p.
(TT 69-55084).

Arctic and Antarctic Research Institute. Radio-
physical Methods of Research in the Arctic Ocean
and Antarctica. Edited by V. V. Bogorodskii. Lenin-
grad, 1968. (Its Transactions, vol. 284). 212 p.
(TT 69-55083).

Glezer, Z. I. Silicoflagellatophyceae. Cryptogamic
Plants of the U.S.S.R., Vol. VII. Moscow-Lenin-
grad, 1966. 363 p. (TT 70-50046).

*Formerly the Clearinghouse for Federal Scientific and
* Antarctic Journal, vol. V, no. 1, p. 7.	 Technical Information.
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