
Plans and Projects
For the 1969-1970 Season

Introduction

For the sixteenth consecutive year, the United
States Navy is engaged in antarctic operations; for
the twelfth consecutive year, the scientific activities
are being managed by the National Science Founda-
tion.' These research activities, known collectively as
the United States Antarctic Research Program
(USARP), will be conducted from five stations and
a number of field camps and from ships and aircraft.
To support the scientific effort, the U.S. Naval Sup-
port Force, Antarctica (Task Force 43) will main-
tain the five stations, establish the camps, and oper-
ate three Coast Guard icebreakers. two cargo ves-
sels, a tanker, and 15 naval aircraft. Further aerial
assistance will be received from C-141 Starlifter cargo
planes of the Military Airlift Command (MAC),
C-130 Hercules transports of the Royal New Zealand
Air Force, and ship-based helicopters. As in the past,
the Navy will also support New Zealand scientific field
parties and provide aerial transportation between
Christchurch and McMurdo Sound for New Zealand
as well as United States personnel. This support is in
exchange for the use of operating facilities in New
Zealand.

During the austral summer, about 200 scientists
will conduct a variety of projects in the fields of
biology, geology, glaciology, topography, paleontology,
and upper atmosphere physics. For the first time,
women scientists will participate in field activities in
the McMurdo Sound area. Some 20 scientists, all
male, will remain over the winter, carrying out studies
in upper atmosphere physics and seismology. A United
States biologist will winter over at the Soviet Bell-
ingauzen (Bellingshausen) Station in the South Shet-
land Islands.

Even before the official opening of the season, two
LC-130 Hercules aircraft flew into the Antarctic,
arriving at McMurdo Station on August 31. The
purpose of the flight was to bring in some scien-
tists who desired to commence their work early. Ad-
vantage was taken of the opportunity to fly out to
Byrd Station and pick up a petty officer in need of
hospital treatment.2

1 The scientific programs of the International Geophysical
Year (July 1, 1957-December 31, 1958) were conducted
under the direction of the National Academy of Sciences.

' For further details, see p. 308.

Season Opens on October 15

Williams Field, the airport for McMurdo Station,
had been put back into operation for the pre-season
fly-in. This gave the installation a head start in pre-
paring for the official beginning of Operation Deep
Freeze 70 which occurred when two LC-130Fs
arrived from New Zealand on October 15. Aboard
the aircraft were Rear Admiral David F. Welch,
Commander, U.S. Naval Support Force, Antarctica;
Mr. Kendall N. Moulton, USARP Representative,
Antarctica; Captain E. B. Ruby, Jr., Commander,
Antarctic Support Activities; Commander J . R. Pilon,
Commanding Officer, Antarctic Development Squad-
ron Six (VXE-6); and other key personnel.3

As soon as possible, hopefully the next day, the
two summer weather stations, necessary for the safe
conduct of operations, would be reestablished. One,
Hallett Station, located on the cape of the same
name, lies 400 miles north of McMurdo on the air
route to New Zealand. The other, Brockton, is on
the Ross Ice Shelf at 80 0 01'S. 179 000'W., where it
can provide meteorological information for flights to
the inland stations Byrd and South Pole. It is hoped
to reestablish physical contact with Byrd on October
20 and with South Pole on November 1. Palmer
Station, reached by ship, will be resupplied in early
January.

During the last 15 days of October, the Hercules
and Constellations of VXE-6 will be ferrying in sup-
port and scientific personnel and urgently needed
cargo from New Zealand. On the return trips, they
will carry those who have passed the winter in isola-
tion and start them on the long journey home. If all
goes well—subject to the vagaries of weather and
communications—the build-up should be well along
by the end of October. VXE-6 will then turn its
attention to the annual resupply of inland stations
and to placing scientists in the field.

Remote Scientific Field Parties

The largest of the field parties will conduct a sur-
vey of the central Transantarctic Mountains. There
will be five principal projects involving 15 investiga-
tors working throughout the season from about
November 5 to February 1. Two other groups will
join the party for briefer periods to complement re-
search being carried out in the McMurdo Sound area.
The senior scientist will be Dr. David H. Elliot of
Ohio State University, a geologist. He will he respon-
sible for coordinating the scientific projects with local
aerial support, to be provided by three UH-11) tur-
bine helicopters. These are the same machines that

'Events subsequent to the initial fly-in will be treated in
later issues of the Antarctic Journal.
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were formerly flown by Army pilots but were turned
over to the Navy last spring. 4 For ground transporta-
tion in the vicinity of their two camps, the scientists
will have three motor toboggans and a like number of
sleds. The helicopters with their crews and the scien-
tists will be transported to the field sites by LC-130s.

The first camp will be set up in the vicinity of Coal-
sack Bluff (84°15'S. 162°25'E.). Significant rock
outcrops within a 100-mile radius will be investigated.
About mid-season, the party will make a traverse to
the Nilsen Plateau, after which a second camp will
be established near Mt. McGregor (85°08'S. 174°50'
W.).

Of the six season-long investigations, three are in
paleontology. The discovery in Antarctica of a verte-
brate fossil (a labyrinthodont) on December 27, 1967
stimulated the interest of paleontologists and provided
a starting point for the search for additional speci-
mens of four-legged animals. Dr. Edward H. Colbert
of the American Museum of Natural History, who
identified the first fossil, will lead a party of four in
an extensive effort to supplement the original find.
The museum group will work closely with Dr. Paul
Tasch and an assistant from Wichita State Univer-
sity, and with Dr. James Schopf of the U.S. Geologi-
cal Survey. Dr. Tasch will make a detailed sampling
of the same stratigraphic sequence in which the fossil
vertebrate was located two years ago. (At the end of
the season, Dr. Tasch hopes to spend a week or 10
days collecting in the Lashly Mountains, working out
of McMurdo Station.) Dr. Schopf will investigate
and collect plant fossils from these same geological
formations.

The paleontologists will collaborate with the Ohio
State University geological party of nine under Dr.
Elliot, with which Dr. Izak C. Rust of the University
of Stellenbosch will be associated. Dr. Rust's specialty
is South African sediments, and he will study the
Lower Beacon Group of sandstones to determine
whether a correlation can be made between the stra-
tigraphy in the Transantarctic Mountains and that of
South Africa. The Ohio State geologists will employ
conventional methods to describe and examine rocks
in the field, measure stratigraphic sections, and col-
lect rock and fossil samples for subsequent laboratory
analysis. They will also carry out studies in glaciology
and geophysics. The results of this combined effort
should contribute to the understanding of the theory
of continental drift and to the existence and paleo-
environment of Gondwanaland.

Mr. G. Lambrecht of the University of Liege, Bel -
gium and an assistant will investigate coal measures
by helicopter in the vicinity of the two field camps.
Towards the end of the season, they hope to visit the

See T. L. Orr, Army Helicopter Operations in Antarctica,
in this issue.

coal deposits in the ice-free valleys to the west of
McMurdo Sound.

For periods of two or three weeks, scientists from
two projects in the McMurdo area will visit the camp
at Coalsack Bluff. They are Dr. Thomas E. Berg and
an assistant froiii the University of Wisconsin who,
during the remainder of the season, will be conduct-
ing a study of patterned ground around McMurdo
Sound, and Dr. Roy E. Cameron and one of his
party of four from the Jet Propulsion Laboratory
whose principal endeavor is a study of microorgan-
isms in the dry valleys. While these two groups are in
the field, the total number of scientists in the central
Transantarctic Mountains will be raised to 22.

A combined field party of four topographic engi-
neers and four geologists, all from the U.S. Geologi-
cal Survey, will be placed in the field about Novem-
ber 10 in the vicinity of the Wetmore Glacier (74°38'
S. 63°35'W.). Under the direction of Dr. Paul Wil-
liams, the eight men will use motor toboggans to
carry out a survey of the Lassiter Coast. Moving
south from the base camp, they will investigate the
eastern slope of a prominent 6,000-foot plateau. They
also expect to make a journey northeastward from
the Wetmore Glacier. While away from base, they
will live in tents. Before placing the party in the field,
VXE-6 will fly a reconnaissance of the study area
and, in late December, will conduct a resupply mis-
sion.

This summer, the Stanford University scientists
who have been studying VLF phenomena at Byrd
Station intend to move into the field. Led by Mr.
John Katsufrakis, a party of five will occupy a camp
in Ellsworth Land at approximately 76°S. 84°W.
to study the equatorial plasmapause. With a repre-
sentative of the University of California at Berkeley,
they will fly four large balloons carrying equipment
to measure the geo'lectric field. The station, which
will be reoccupied during the 1970-1971 summer, has
been designated Siple Station.

Support will also be furnished to a remote field
project of the British Antarctic Survey in its investiga-
tions of the geology, glaciology, and topography of
the Shackleton Range. The party, which includes 27
sled dogs, will be picked up at the British Halley Bay
Station and then flown into the mountains. Two New
Zealand investigations will also be assisted by LC-
130s—one at Scott Glacier and the other in the Terra
Nova area.

Airborne Sensing and Photography

Equipment for radio ice-thickness measurements
fabricated at the Scott Polar Research Institute, Cam-
bridge, England, will be installed in an LC-130 at
Christchurch, probably in early November. The new
gear is based upon that tested in Antarctica two years
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Research on marine life in McMurdo Sound by scuba-divers is a regular feature

of the U.S. Antarctic Research Program.
Photos by Wm. R. Curtsinger
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ago, during Deep Freeze 68. Two parties will work
closely together in carrying out this research. Dr.
Gordon de Q . Robin of the Scott Polar Research
Institute will lead one group of five; the second
group of four will be under the direction of Dr. F.
Alton Wade of Texas Technological College. First,
a series of exploratory flights will be made over por-
tions of the Continent from which little information
is currently available. At Halley Bay, the British have
available 50 tons of jet fuel to help support the air
operations necessary to place the survey party in the
Shackleton Range and to carry on airborne sensing
activities.

A second group of flights will be related to specific
projects in geology and glaciology either already com-
pleted or planned for the future. For example, several
traverses will be made during the next decade from
points along the coast of Wilkes Land to the Soviet
Vostok Station as part of the International Antarctic
Glaciological Project. As a preliminary step, radio-
sounding flights will be carried out between Vostok
and the coastal stations Dumont d'Urville, Casey,
and Mirnyy. This program is expected to continue
over a period of years, and such flights will be made
this season as weather conditions and the availability
of fuel at inland stations permit. A third type of
flight will be made in support of Dr. Wade's investi-
gations. During the past three years, teams under his
direction have studied the geology of the Marie
Byrd and Ellsworth Land coasts. This year, Dr. Wade
will make radio ice-thickness measurements in the
same area that will aid in the determination of sub-
ice topography and in showing the interrelationships
of various nunataks, mountains, and mountain
ranges.

Aerial photography in the Antarctic is the respon-
sibility of VXE-6. This season, the principal effort
will be to complete photography of the southern part
of the Antarctic Peninsula and offshore islands that
was originally scheduled for Deep Freeze 69. In addi-
tion to its mapping photography, VXE-6 also does
special photography requested by the National Sci-
ence Foundation. As an aid to population studies, the
Adélie and emperor penguin rookeries and the seal
colonies of McMurdo Sound will be photographed,
the latter in black-and-white and infrared. Black-
and-white and infrared photographs of Deception
Island, Meserve Glacier, and the tongues of Hart
and Bartley Glaciers have been requested. In addi-
tion, the Working Group on Biology of the Scientific
Committee on Antarctic Research (SCAR), at its
August 3, 1968 meeting, recommended oblique aerial
photography of the specially protected areas. VXE–€
has been asked to photograph those areas accessible
to its aircraft.

Aerial Logistics
The direct support furnished the science program

is only one of the missions performed annually by
VXE-6. It transports passengers and cargo across the
Pacific and between New Zealand and Antarctica,
carries out the relief and resupply of Byrd, Hallett,
and South Pole Stations, provides search and rescue
service south of New Zealand and in Antarctica,
maintains a par arescue team at McMurdo Station,
and conducts weather observations and ice reconnais-
sance flights.

To carry out its multiple tasks, the squadron has 15
aircraft of 4 different types. For long-range transport,
it uses five ski-equipped Hercules (four LC-130Fs
and one LC-130R). Two wheeled Super-Constella-
tions (C-121J) are employed principally to carry
passengers between Christchurch and McMurdo Sta-
tion and to fly a limited number of trips between the
United States and New Zealand. For scientific sup-
port and local transport in the McMurdo Sound area,
there are five LH-34D piston-engined helicopters.
The three Iroquois, UH-11) turbine-powered heli-
copters are used in the field to carry out scientific
surveys of remote areas.

Assistance in the transpacific airlift is received
from the Military Airlift Command (MAC) of the
U.S. Air Force. For this purpose, MAC employs
either its own C-141 Starlifters or chartered com-
mercial aircraft. It is expected that approximately
1,540 passenger and 145,000 pounds of cargo will be
moved from the United States to New Zealand dur-
ing Deep Freeze 70, and a like number of passengers
will be returned to the U.S.A.

After the initial fly-in on October 15, the next
phase of aerial logistics will be the deployment of
scientific and summer personnel and the airlift of
urgently needed cargo to Antarctica. At the height of
the deployment period—late October and early No-
vember—MAC Starlifters and Royal New Zealand
Air Force Hercules will also participate in the logistics
effort. During the season, about 615 tons of cargo
and 1,365 passengers will be flown to the Antarctic
from New Zealand. Personnel going to Palmer Sta-
tion fly to Punta Arenas, Chile, and then proceed by
ship.

McMurdo Station with its airport, Williams Field,
serves as the logistic base for United States antarctic
operations, except those related to Palmer Station.
From McMurdo, people and goods, including fuel,
are flown inland in the Hercules of VXE-6, begin-
ning shortly after the arrival of the first aircraft in
mid-October and continuing to the end of the sea-
son. Deliveries to Byrd Station will total 1,700 tons,
with an additional 98 tons going directly to the VLF
research facility located about 11 miles from the
main installation. South Pole, the second wintering-
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over station, will receive 1,140 tons. The Hercules
will carry 52 tons to Brockton and 70 tons to Hallett,
and 260 tons will be delivered to scientific field par-
ties. From most stations, the amount of return cargo
is small, but this season it is planned to move a 100,-
000-gallon disassembled fuel tank, weighing 27 tons,
from Hallett to McMurdo.

Beginning about mid-January, passenger traffic
from the Antarctic increases rapidly as scientists and
summer support people wind up their projects and
start for home. The amount of cargo is small, how-
ever, and VXE-6 aircraft can handle the redeploy-
ment to New Zealand without assistance.

To support all phases of the antarctic program
will require an estimated 8,704 flight hours. Of this
total, 3,338 hours will be devoted to the movement
of personnel and cargo between the United States
and New Zealand and between the latter country and
Antarctica. Intra-Antarctic cargo and personnel
movements will consume an additional 2,582 hours.
Some 1,750 hours will be spent in direct support of
scientific projects. In this effort, 864 hours will be
flown by LC-130s, 567 hours by LH-34D helicop-
ters from McMurdo Station, and 320 hours by the
three ex-Army UH–lDs. Such strictly Navy require-
ments as routine and emergency maintenance flights,
search and rescue practice and actual alerts, check
flights to test navigational aids and communication
equipment, and training the pararescue team are
expected to take up about 1,030 hours. HH-52 Coast
Guard helicopters, operating from icebreakers, will
assist in scientific support and in Navy Task Force
activities when the parent ships are operating in the
vicinity of established stations.

It is interesting to note that of the grand total of
8,704 flight hours, over half-4,906 hours—will be
flown by the five LC-130s. The next largest contri-
bution will be by the two C-121Js--1,330 hours, fol-
lowed by the LH-34s-887 hours; MAC C-141s--
746 hours, to which MAC chartered DC-8s will add
80 hours; Coast Guard HH-52s--400 hours; Navy
UH–IDs--320 hours and, finally, Royal New Zea-
land Air Force C-130s--45 hours.

Ship Operations

This season, six ships will be used to support the
antarctic program, the smallest number of any Deep
Freeze operation and a reduction of one icebreaker
and one tanker from last year. This reduction is
possible because of the fact that USNS Maumee, the
one tanker assigned, can in a single trip deliver to
McMurdo Station an entire year's supply of bulk
petroleum products—about 7,000,000 gallons. In
Deep Freeze 69, it took two smaller tankers six trips
to deliver approximately the same amount of fuel.

U.S. \'ii'jj Photo

USNS Maumee, which will carry a year's supply of fuel to Mc-
Murdo in one trip.
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USCGC Glacier (above) will go to Palmer Station and then
participate in the third year of the International Weddell Sea

Oceanographic Expedition.
U.C. Navy Photos

USNS Pvt. John R. Towle (below) will be the first cargo vessel to
arrive at McMurdo Station this season.

1p
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This change has been made possible by increased
fuel storage capacity at McMurdo Station. Formerly,
if flying schedules were to be maintained, a tanker
had to reach the Antarctic about mid-December.
Now that this is no longer necessary, it is possible to
delay the arrival of the tanker until about February
1, and, as in the past, to bring in the first dry-cargo
vessel in early January. As a result, the cutting of the
channel through the fast ice of McMurdo Sound to
Winter Quarters Bay need not be commenced until
the end of December, a month later than last season.
By this time, ice conditions will be considerably
ameliorated, and only two, instead of three, icebreak-
ers should be required to do the job. For the first
time since 1955, USCGC Glacier, the most powerful
United States icebreaker, will not be used in McMur-
do Sound but will go to Palmer Station, arriving
about January 7, at which time she will supply the
station with 125,000 gallons of arctic diesel. She will
mount an expedition for seal survey and phytoplank-
ton work in Bransfield Strait and operate around the
Antarctic Peninsula until the end of the month,
when, after a brief period at Punta Arenas, Chile, for
resupply, she will participate in the third year of the
International Weddell Sea Oceanographic Expedition.

The other two icebreakers, USCGC Burton Island
and USCGC Edisto, will leave Wellington and Auck-
land, respectively, on December 18. On the way to
Antarctica, Burton Island will stop at Campbell
Island to land USARP personnel and supplies at that
New Zealand scientific station. The two ships will
commence breaking the channel into Winter Quar-
ters Bay on December 30, and should, if conditions
are favorable, complete the task in time for the
arrival of the first cargo vessel, USNS Put. John R.
Towle, on January 18. The tanker Maumee will
sail directly from Panama to McMurdo Station,
reaching the latter on February 1. USNS Wyandot,
the third of the resupply vessels, will stop at Palmer
Station on January 25, and, after unloading person-
nel and supplies, proceed to McMurdo, arriving on
February 8. All three ships will call at New Zealand
ports on the return journey.

Burton Island and Edisto, in addition to cutting
the channel and escorting supply ships in and out of
McMurdo Sound, will visit Hallett Station during the
season. For ten days in February, Edisto will take
ice-prediction observations in the Ross Sea and, in
early March, will stop at Campbell Island on the
return trip to New Zealand. Burton Island will be
available to make studies of the currents in the Mc-
Murdo area, if it is decided to continue that project.
On March 1, she will depart McMurdo Station, the
last ship to leave the Ross Sea. Glacier, on the other
hand, will remain in the Weddell Sea well into
March.

Station Construction and Maintenance

Construction at antarctic stations is the responsi-
bility of Naval Construction Battalion Unit 201
(CBU-201), under the command of Lieutenant
J . E. Perry, Jr., CEC, USN. A reduction in personnel
from 300 to 200 has caused some projects earlier
scheduled for this year to be held in abeyance.5

At McMurdo Station, one project that cannot be
delayed is the erection of two fuel tanks—one of
2,000,000-gallon capacity, the other of 500,000-gal-
lon capacity. It is necessary that they be completed
before the arrival of the tanker Maumee on February
1, 1970: otherwise, storage capacity for a full year's
supply of fuel will not he available. New fuel pumps
will also be installed in the pump house at Hut Point.
In terms of man-hours, the most ambitious project
is the completion of the berthing areas in the new
personnel building. Success in this endeavor will make
possible full operation of the facility and pennit hous-
ing of all wintering naval support personnel under
one roof. It is also expected that the interior of the
new quarters for scientists will be finished and the
building made ready for occupancy. The same thing
will be undertaken for the officers quarters and shops
of VXE--6. Waterlines, where not already installed,
will be extended to these new buildings and to some
older ones.

Routine maintenance and repair is taken care of
by the Public Works Department of Antarctic Sup-
port Activities. This function frequently calls for
doing minor construction work. This season, at Wil-
liams Field, it will include the installation of mobile
buildings for a 180-man berthing facility.

CBU-201 will also do some work at Byrd, South
Pole, and Palmer Stations. Byrd and South Pole both
require considerable repair and rehabilitation if they
are to remain in use. Specific pro j ects at Byrd Sta-
tion include completing the waste-heat recovery sys-
tem and jacking up the balloon-inflation shelter,
which is threatened by snow drifts. The ventilation
system will be improved, as will the existing cold-air
plenum, and another cold-air plenum will be in-
stalled.

A 28-man detachment from CBU-201 will arrive
at Palmer Station on January 3. While there, the
Seabees will finish the combined garage /warehouse/
recreation building and make some alterations to the
biology laboratory. The detachment will return on
Glacier when that ship leaves Palmer Station for the
last time on March 30.

Some of the major projects that have been delayed

' For a short outline of the original program, see P. L. Hall,
Construction Report Deep Freeze 69, Antarctic Journal,
vol. IV, no. 4, p. 147.
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at McMurdo Station are the Navy administration
building and a warehouse for Antarctic Support Ac-
tivities. If labor becomes available in the latter part
of the season, some work will be commenced on these
and other deferred projects.

McMurdo Station Summer Programs
The location of McMurdo Station makes it an

ideal locale for summer scientific programs. B2sides
the abundant sea life of the nearby waters, there are
the penguin rookeries at Capes Bird, Crozier, and
Royds with their satellite skua colonies. Ross Island
itself is of considerable geological interest, while across
the sound, there are the ice-free valleys of Victoria
Land and behind them the mountains with glaciers
of varying types. A short way off, the ice shelf begins
and stretches 400 miles to the south. From the sta-
tion, all these natural phenomena may be reached
easily by either vehicle or helicopter. To complement
the field work of the scientists, the National Science
Foundation has provided up-to-date laboratories for
the biological and earth sciences so that scientists
working in these disciplines may alternate periods of
collecting in the field with periods of analysis in the
laboratory.

Work on the first summer scientific project in the
McMurdo area began in early September, a few
days after the winter fly-in. Drs. Gerald Kooyman
and Eugene Strider from the University of California
at San Diego, with two assistants, are continuing an
investigation of the deep-diving biology of Weddell
seals and emperor penguins. The ability of the seals
to attain depths of the order of 2,000 feet and to
remain submerged for periods of a half-hour or more
make them important for the study of cardiovascular
physiology, asphyxial defense, and the mechanism of
adaptation to rapid pressure changes. Naval person-

Dr. Dietland Muller-
Schwarze and his
wife Christine (right)
will	study Adélie
penguins at Cape

Crozier.
U. S . iVory Photo

nel from McMurdo Station will assist in the project
by setting the sub-ice observation chamber in place.
The investigators will also invade the seals' domain
using scuba-diving techniques. For several days in
early November and again in early December, mem-
bers of the party will pass several three-day periods
at Cape Crozier carrying out experiments with em-
peror penguins.

In mid-October, Ave investigators from the Univer-
sity of Minnesota, led by Dr. Donald B. Siniff, will
commence the third year of a study on the population
dynamics of antarctic seals, probably at the Hutton
Cliffs rookery. In addition to visual observations from
the sea ice, they will use telemetric devices and, for
the first time, experiment with underwater television
equipment. Among the devices used will be transmit-
ters attached to the seals that will be monitored from

For the first time in the history of the U.S. Antarctic Research Program, women scientists will
participate in field work on the Continent. One group of four will work in the dry valleys
(see p. 260 for details); they are (I. to r., above): Kay L. Lindsay, Terry Lee Tickhill, Eileen R.

McSaveney, and Lois M. Jones (leader).
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fixed locations on the surface and from helicopters
flying overhead. Aerial photography will be flown as
part of a population survey.

Another group of four, from the University of Cal-
ifornia at San Diego, will carry out a project of
more limited scope. They will study the temperature
regulation in the newborn seal, seeking information
on the metabolic mechanisms that protect the pup
during his first critical days. Until the principal in-
vestigator, Dr. Robert W. Eisner, arrives in Novem-
ber, the field work will be directed by Dr. Douglas
Hammond. Like other parties working on the sea
ice, they will terminate their investigations about
mid-December, when the ice in McMurdo Sound
normally deteriorates and becomes unsafe.

Dr. Robert E. Feeney of the University of Cali-
fornia at Davis will return with three assistants to
McMurdo Station to continue his studies of the
blood proteins of Adélie penguins and cold-adapted
fishes. Further emphasis will be placed on the isola-
tion and characterization of emperor-penguin egg
whites, and an examination will be made of genetic
differences in egg whites of Adélie penguins from
four different rookeries. After collecting at Cape
Crozier and from the sea ice in the Sound, the biolo-
gists will continue their work in the laboratory.

At Cape Crozier, Dr. Dietland Mflller-Schwarze
of Utah State University and his wife, also a biolo-
gist, and two assistants will study anti-predator be-
havior in the Adélie penguin. The Adélie is an ideal
subject for such studies because, in the relatively
simple antarctic ecosystem, he has only two predators,
the skua and the leopard seal. It should thus be pos-
sible to determine rates of predation and the types
and effectiveness of the Adélie's defenses. Dr. Muller-
Schwarze will work closely with a party from Johns
Hopkins University completing a 10-year study of
Adélie populations. Messrs. Robert Wood and David
Ainley will start the project early in the season and,
in January, will be joined by the principal investi-
gator, Dr. W. J. L. Sladen. Dr. Roberto Schlatter, a
Chilean scientist now studying at Johns Hopkins un-
der a USARP exchange program, will work at Mc-
Murdo Station and Cape Crozier. Observations will
be made of previously banded birds—Adélie and em-
peror penguins and skuas—to obtain information on
breeding and mortality. Aerial photographs will be
taken three times during the season to facilitate popu-
lation counts. These two projects will require about
50 hours of helicopter support.

Two projects in zoology and two in botany will
complete the summer biological work based at Mc-
Murdo Station. Drs. Richard W. Tirnmn and David
R. Viglierchio will conduct a survey of the terrestrial
and marine habitats of free-living nematodes (elon-
gated cylindrical worms). They will visit locations

in the ice-free valleys and on Ross Island and will
carry on laboratory experiments to obtain ecological
data and information on adaptation to cold. Dr.
Albert R. Towle of Stanford University will be en-
gaged in a comparative study of polar and tropical
starfish for a better understanding of the role of the
body wall in respect to respiratory rates and bio-
chemical and histological constitution. A guest scien-
tist from the University of Tiibingen in West Ger-
many, Mr. E. Wolfgang Becker, will investigate the
effect of low temperature on terrestrial algae, carry-
ing out experiments both in the laboratory and the
field. Dr. Henry Imshaug of Michigan State Univer-
sity will lead a party of five in a study of crypto-
garnic (non-flowering) plants, entomology, and relict
vegetation—principally on Campbell Island, where
they will be dropped off by Burton Island in late De-
cember. They will be picked up about February 1
and transported to McMurdo Station by HMNZS
Endeavour. One member of the party, Dr. Rudolph
Schuster of the University of Massachusetts, will re-
main in the McMurdo area till the end of the season.

The role of crvptogamic plants as biological weath-
ering agents is the subject of investigations by Dr.
Fiorenzo Ugolini and a field assistant from the Uni-
versity of Washington. In this second year of the
project, attention will be focused on ion and water
migration with the use of Sodium-22 at previously
selected sites in the Wright Valley, and the prepara-
tion of soil maps of parts of two valley systems. Near-
by, and also interested in weathering processes, will
be the first United States all-woman scientific team to
work in the Antarctic. Dr. Lois M. Jones and three
assistants from the University of Georgia and Ohio
State University will investigate chemical weathering,
salt content of snow and ice, paleogeography and
paleolimnology, distribution and movement of the
most recent glacial advances, and the geochemimical
ecology of terrestrial arthropods (small insects and
related species such as mites). They will devote most
of their time to Lake Vanda, but will also visit Lake
Bonney—in the Taylor Valley—for comparative
studies.

The glacial geology of the area east of Lake Vanda
will be studied by Mr. Robert Behling, also of Ohio
State, and a field assistant. They will map the surface
geology, determine the relative ages of outlet and
alpine glaciers, investigate the physical geochemistry
of mineral alteration processes, and study the dis-
tribution and origins of soils that have formed on
glacial moraines. For the second year, Mr. George
Linkletter of the University of Washington will con-
duct a project in weathering and soil formation at
selected sites in the dry valleys. Specific objectives of
this research are to determine the processes presently
contributing to soil development and the relative
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Many research projects in the McMurdo area are carried out at
Ross Island (above, left) and the dry valleys (above, right). The
McMurdo biological laboratory (right) is used extensively by field

investigators.

importance of lithology and time in antarctic soil
formation under conditions where the other variables
are essentially constant. The party will alternate 10
to 21 days in the field with 2 or 3 days of laboratory
work.

Dr. Thomas E. Berg and an assistant will com-
plete a 10-year University of Wisconsin investigation
of patterned ground on Ross Island and in the ice-
free valleys. The continuous and periodic records,
including data compiled through the antarctic winters
by automatic recording stations, will give added sig-
nificance to the measurements of the annual growth
rates of several hundred ice and sand wedges. The
two investigators will spend the first two weeks of
December at Coalsack Bluff with the Transantarctic
Mountains Survey. At the end of the season, the
automatic recording equipment will be dismantled
and removed. The sites, however, will be marked so
that measurements can be made at intervals of five
or ten years.

In the Taylor Valley and, if time permits, near
Lake Vanda in the Wright Valley, Dr. Lyle McGin-
nis, of Northern Illinois University, and two assistants
will conduct an electrical-resistivity survey to investi-
gate the relationship of surface to subsurface waters
in the ice-free valleys. A University of Kansas party
under Dr. Wakefield Dort, Jr. will continue a study
of antarctic cirques commenced in 1965. Of particu
lar interest to the researchers will be the recent ad-
vance and retreat of four types of glaciers found in

south Victoria Land: small alpine glaciers flowing
from isolated cirques; large alpine glaciers nourished
by névés outlet glaciers draining the ice cap; and
piedmont glacier tongues. The 4-man party will
occupy several field camps in the area in the course
of their work.

Two projects from the University of Wyoming
involve geological and geophysical studies. One party
of four, under Drs. Scott Smithson and Robert Hous-
ton, will engage in field work in the Wright 'Valley,
conducting research on the rocks of Precambrian and
Paleozoic age over an area of several hundred square
kilometers. They will split into two groups of two
each for their field work. The other Wyoming party
will consist of Mr. Robert Flory and an assistant who
will conduct similar research on the Skelton Glacier.
Because of the distance from McMurdo Station—
about 130 miles—the second party will require sup-
port by LC-130 rather than by helicopter.

At the station itself, Drs. Martin Pomerantz and
George Baird of the Bartol Research Foundation will

November–December 1969	 261



spend about six weeks commencing in December con-
ducting a series of balloon launches for the study
of cosmic radiation. The balloons, identical to those
used last year by Dr. Pomerantz, are capable of rising
to 100,000 feet. After the departure of Drs. Pome-
rantz and Baird, the wintering-over Bartol cosmic-ray
observer will continue the program throughout the
year.

Four New Zealand projects from Scott Base will
also be supported by the Navy helicopters from Mc-
Murdo Station. The latter will also assist in the re-
supply of New Zealand's small research station at
Lake Vanda. In early October, supplies for the sta-
tion will be carried across McMurdo Sound to the
Wilson Piedmont Glacier by tractor train. Included
will be a quantity of aviation gasoline, because it is
expected that the supplies will be lifted by helicopter
from the glacier to Lake Vanda. This procedure will
reduce vehicle traffic over the scientifically important
valley floor. Late in the season, food and some equip-
ment will be flown directly from Scott Base for the
use of the wintering-over party.

Summer Projects at Hallett Station

The biological laboratory at Hallett Station will be
used by three USARP teams this season. Two grad-
uate research assistants representing Dr. Frank Strong
of the University of California at Davis will study the
low-temperature physiology of arthropods. Dr. Milton
W. Weller of Iowa State University, leading a party
of three, will also be at Hallett, substituting for Dr.
John Baker in his third season of study of the early
embryology of the Adélie penguin. A prune objective
of this season's work will be to determine the propor-
tion of surviving embryos among both the older, ex-
perienced and the younger, inexperienced brooders.
Late in the season, 1)r. Steven B. Young of Ohio
State will arrive from Palmer Station. He is making
a study of vascular plants in the Antarctic Peninsula
and will transplant examples of a grass and a pink
from tlis area to Hallett Station.

Summer Programs at Byrd and South Pole
Stations

At Byrd Station, Mr. B. Lyle Hansen will lead a
team of four from the Army's Cold Regions Research
and Engineering Laboratory (CRREL). It is their
hope to free the drill that last year became stuck
about 6,500 feet down the deep borehole. If the drill
cannot be freed, an attempt will be made to cut the
cable as far down as possible with an explosive device.
Other studies will be made in one of the shallow
(500-foot) holes drilled last summer.

When the hole is free of the drill, Mr. James
Rogers of the University of Washington will carry
out studies of the dielectric loss properties of ice using
a very-low-frequency (VLF) transmitter and a sens-
ing device lowered into the drill hole. (He also ex-
pects to spend some time at the Byrd Station long-
wire facility.) Dr. Charles R. Bentley of the Univer-
sity of Wisconsin will carry on seismic logging in one
or more of the existing drill holes, preferably the deep
hole. A seismic source will be lowered and accurate
measurements made of the travel times of both com-
pressional and shear waves returning to the surface.
More accurate determination of ice thicknesses will
result, and it is expected that information will be
obtained on the anisotropic nature of the ice.

Messrs. Hansen and Rogers and Dr. Bentley will
coordinate their work with that of a party of five
under Dr. B. Stauffer from the University of Bern,
Switzerland, who will be in the Antarctic for the
second successive year. Their project involves deter-
mination of the age of the ice at various levels, in-
formation basic to an understanding of ice flow in the
Antarctic and a key to past changes in climate and
atmospheric contamination rates.

A party of two from the University of Wisconsin,
under Mr. John Clough, will use an electromagnetic
sounding device developed at the University to meas-
ure ice thickness in the vicinity of the deep drill hole,
at other spots near Byrd Station, and possibly at the
long-wire facility. The results, it is hoped, will deter-
mine more accurately the thickness and nature of
the ice in one of these unique areas of the antarctic
ice sheet.

Other glaciological studies will be carried out by
Dr. Joseph Warburton and a field assistant from the
University of Nevada, and by an Ohio State Univer-
sity party of four led by Dr. Gilbert Dewart. Dr. War-
burton will collect about 200 ice cores in and around
Byrd Station that will be shipped back to the United
States and analyzed for their naturally occurring
concentrations of silver and iodine. Using USARP
vehicles, the party from Ohio State will resurvey the
strain network that extends approximately 100 miles
northeast of Byrd Station. During the traverse, they
will conduct glaciological studies and make magnetic
and gravimetric measurements. Their aim is to ob-
tain as complete a knowledge as possible of the form
and dynamics of the ice sheet in the area covered.

Dr. James Barcus and three assistants from the
University of Denver will launch a series of balloon
and rocket flights to determine the interrelationship
of particle bombardment, geomagnetic effects, and
ionospheric structure at high latitudes. TIme flights
will be made simultaneously with similar flights from
Byrd's conjugate point in the Northern Hemisphere
—Great Whale River in Canada.

262	 ANTARCTIC JOURNAL



During late November and early December, three
topographic engineers from the U.S. Geological Sur-
vey will be at Byrd Station making astronomic obser-
vations in order to determine the station's exact
position. In the latter part of December, they will
transfer to the South Pole to carry on similar work.
At the same time, a member of the CRREL team
will also visit the South Pole to conduct a project
originally scheduled for last year, but held over be-
cause of the difficulties encountered with the drill
at Byrd. He will lower a pendulum probe into the
ice by using electric heat to melt the ice, and measure
temperatures and depths at intervals down the hole.

In another CRREL project, Mr. Anthony Gow
and a field assistant will visit Byrd and South Pole
Stations and the Dailey Islands in the McMurdo
Sound area. At each, they will investigate a different
aspect of the nature and properties of snow and ice.
At Byrd, they will collect thick sections of firn at
various depths in a snow mine; remeasure the inclina-
tion, temperature, and rate of closure of the 11-year
old drill hole at the old Byrd Station; and reexamine
the line of accumulation stakes set out in 1962. They
will spend about a week at the South Pole collecting
100 freshly precipitated crystals for the purpose of
studying the size and composition of freezing and
condensation nuclei formed at very low temperatures.
At the Dailey Islands, they will survey ice movement
and ablation since 1965 and examine the distribution
of the remains of invertebrate animals lying on top of
the ice. From the latter, it is hoped that the depth
of water under the ice may be ascertained together
with the depths at which anchor ice forms, because
this type of ice is responsible for lifting materials
from the sea bed to the underside of the local ice
tongue.

Year-Round and Station Winter Programs

Some 16 scientists and 4 technicians will winter
over at Byrd, McMurdo, and South Pole Stations.
The four technicians will include a mechanical engi -
neer to maintain the long-wire facility near Byrd
Station. The other three will be at McMurdo Station
to take care of the biological laboratory, the field
party processing center, and the USARP vehicles.

Research will be conducted principally in upper
atmosphere physics and meteorology. To be most
effective, observations in many of these programs
must be made over long periods of time; some of
the programs have been in existence since the start
of the International Geophysical Year in 1957.

At Byrd and South Pole Stations, the U.S. Coast
and Geodetic Survey, a part of the Environmental
Science Services Administration (ESSA), will con-
tinue to conduct studies in geomagnetism and seis-

mology. At each station, a single representative of
the Survey will conduct both projects. At Byrd Sta-
tion, he will also take observations of PKP seismic
waves (i.e., waves passing through the core of the
earth). The PKP data will be furnished to the Stan-
ford Research Institute for reduction and analysis.
At the South Pole, the earth-tide measuring equip-
me-fit of the University of California at Los Angeles
will continue in operation.

Another branch of ESSA, the Environmental Re-
search Laboratory at Boulder, Colorado, will have an
observer at each of the following stations: Byrd,
McMurdo, and South Pole. They will carry out
studies of VLF, ULF, and transient ionospheric phe-
nomena, and will operate ionospheric sounders at
all three stations as well as riometers (relative iono-
spheric opacity meters) at Byrd and the South
Pole. A representative of the McDonnell-Douglas
Astronautics Company will continue conjugate-point
riometer studies at McMurdo Station, while the
University of Washington will conduct a VLF project
at the long-wire facility located 11 miles from Byrd
Station. Variations in the intensity of cosmic rays
are studied by the Bartol Research Foundation at
Byrd and McMurdo Stations. At Byrd Station, the
ESSA personnel will conduct conjugate-point auroral
studies for the National Research Council of Canada.
Other auroral observations will be made at South
Pole Station by the Geophysical Institute of the Uni-
versity of Alaska. Three University of Texas scien-
tists will carry out geodetic and upper atmosphere
studies at McMurdo Station using signals from satel-
lites. The Weather Bureau, another component of
ESSA, will continue to make weather observations
at Byrd and South Pole Stations, but on a more lim-
ited scale than during previous seasons. Navy aerolo-
gists will man the weather facility at McMurdo Sta-
tion.

Antarctic Peninsula Programs

In the Antarctic Peninsula area, research will be
conducted from aboard the Coast Guard icebreaker
Glacier, the National Science Foundation's research
ship Hero, at Palmer Station on Anvers Island, and
at various island sites in the South Shetlands.

Even before Glacier sails from Punta Arenas on
December 29, the first of the scientific projects will
be in the field. An Argentine naval vessel will trans-
port three members of an Ohio State University team
to Deception Island. The other three members will
arrive aboard Glacier on January 1. While on the
island, they will be supported by the Argentine sta-
tion. This season, under the leadership of Mr. Olav
Orheim, they will concentrate on the geologic effects
of the volcanic activity of the last two years. It is
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planned to evacuate the researchers either by Glacier
in late January or by Hero in mid-February, although
it is possible that two members of the party may wish
to remain longer to complete their work. They can
be returned to Punta Arenas by Glacier on its last
trip in late March.

Other scientists will also be aboard the icebreaker
when she departs Punta Arenas. From Columbia
University, there will be a party of three, led by Dr.
Ian W. D. Dalziel, that will engage in a study of the
geologic structure of the Scotia Ridge. On January 1,
following a reconnaissance and photographic flight,
the ship's helicopters will put them ashore on Ele-
phant Island. Later, when Glacier returns to the area,
the party will be transferred to either Clarence or
Gibbs Island.

Upon arrival at Palmer Station on January 3,
Glacier will disembark most of the remaining scien-
tists who boarded at Punta Arenas. Two parties,
however, will remain on the ship. One of four mem-
bers from the University of Minnesota under Dr.
Albert Erickson, will make a population survey of
seals in the area from Adelaide Island to the South
Orkneys. About 100 hours of helicopter time will
be required to obtain photographs, census counts,
and blood samples. Specimens will be collected
and space will be provided aboard ship for dissecting
the seals. This project is part of a larger one, con-
cerned with the study of seals in several parts of
Antarctica, and includes the work being done by
Dr. Siniff at McMurdo Station. While Dr. Erickson
is carrying out his short investigations, Dr. Sayed Z.
El-Sayed, with three assistants, will collect plankton
as part of a study of the biological productivity of
antarctic waters. Because Dr. El-Sayed's project in-
cludes study of algal blooms at high latitudes, he will
remain aboard Glacier when she goes to the Weddell
Sea in February.

For several years, a study has been in process of
the glaciological and meteorological factors affecting
the accumulation of ice on Anvers Island. This year,
Mr. Rudolf Honkala and an assistant from the
University of Montana will emphasize the study of
loss by melting as it relates to the mass balance. The
party will be transported to Palmer Station by the
British ship RRS John Biscoe in mid-December so
that work may start as soon as the seasonal melting
begins.

A number of scientific parties, operating aboard
Hero and investigating phenomena around the islands
of the Bransfield and Gerlache Straits, will also spend
some time at Palmer Station and use the biological
laboratory located there. One of these groups will take
up the study of the cryophilic (cold-adapted or

"snow") algae that some scientists believe may be
adaptable to Mars or other extraterrestrial environ-
inents. This research, by a team of three investigators
from Oregon State University led by Dr. Herbert C.
Curl, Jr., will concentrate on the adaptation of cryo-
philic algae to the rigorous antarctic environment.
Another party of two from the same university will
study intertidal ecology in the vicinity of Palmer Sta-
tion and around Wiencke Island, using scuba diving
techniques. One of the investigators, Mr. Stephen V.
Shabica, who is to be Station Scientific Leader at
Palmer, will continue the ecological prograin through
the winter.

Another project involves study of the algae found
in meltwater ponds and streams. Dr. Bruce C. Parker
and two companions from the Virginia Polytechnic
Institute will try to ascertain the taxonomic and eco-
logical range of the algae and determine their role
in the freshwater ecosystem of which they are a part.

Dr. Steven B. Young of Ohio State University,
who began his studies of vascular plants aboard Hero
in southern Chilean waters, will continue them in
the Antarctic. His is a wide-ranging project calling
for biosystematic studies and comprehensive sampling
in the subantarctic regions. In late January, he will
board Wyandot for transportation to McMurdo
Sound and from there to Hallett Station. At the latter
location, he will experiment with transplanting of
vascular plants collected in the Antarctic Peninsula
area.

The chlorinated hydrocarbons used in pesticides,
such as DDT, have become worldwide pollutants
appearing even in the remote Antarctic. Residue
levels in marine birds have resulted in a high inci-
dence of reproductive failure involving calcium me-
tabolism. Dr. Richard W. Risebrough of the Univer-
sity of California at Berkeley and an assistant will
collect bird and egg specimens for laboratory analysis
of the phenomenon. Dr. Risebrough expects to re-
main at Palmer after the departure of Hero and will
return to Punta Arenas aboard Glacier at the end of
March.

Among those arriving at Palmer aboard Glacier on
January 3 will be Dr. LeRoy Scharon of Washington
University (St. Louis), who has previously done paleo-
magnetic research as exchange scientist with the
Soviet Antarctic Expedition. He will collect rocks in
the vicinity of Anvers Island until January 19, when
he will be picked up by the British ship John Biscoe;
he will remain aboard that vessel until the end of the
season in late April.

About mid-February, Hero will return to Punta
Arenas. When she sails again in early March, she will
carry a scientific party of six, three from the Bureau
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of Commercial Fisheries and three from the Smith-
sonian Institution's Oceanographic Sorting Center.
This combined team, headed by Mr. Miles Alton,
will carry out the second phase of a 3-year project to
assess the protein potential of antarctic seas by trawl-
ing for bottom fishes and also for krill, a small crus-
tacean that is basic to the antarctic food chain. The
waters about Tierra del Fuego will first be investi-
gated, after which Hero will turn southward across
the Drake Passage. Before her departure from the
area about May 1, she is expected to make three short
stops at Palmer for upkeep, replenishment, and re-
fueling.

U.S.S.R.-U.S. Exchange Scientists

On February 6, when Glacier departs Punta Arenas
for the Weddell Sea, she will have among the pas-
sengers Mr. John Groom of Roanoke College, Vir-
ginia, who will be put ashore at the Soviet station
Bellingauzen (Bellingshausen) on King George Is-
land as United States exchange scientist. There, he
will continue a study begun last summer at Palmer
Station of ciliated protozoans (a one-celled animal
that propels itself by the use of minute hairs), inves-
tigating tidal and meltwater pools and the waters
of the shoreline.

A Soviet exchange scientist, Mr. Sergei Mikhailo-
vich Myaghov, a glaciologist from Moscow State Uni-
versity, will arrive at McMurdo at about the same
time. Mr. Myaghov is expected to work on problems
of glacial geotnorphology in the McMurdo Sound
region.

International Weddell Sea Oceanographic Ex-
pedition-1970

Following her visit to King George Island, Glacier
will join the Argentine icebreaker ARA General San
Martin for the third year of the International Wed-
deli Sea Oceanographic Expedition. Ice conditions
permitting, a line of current meters may be placed
across the Bransfield Strait between King George and
the Joinville Islands. If this is done, it is probable
that some proposed oceanographic stations in the
Weddell Sea will be omitted.

The first order of priority, once the Weddell Sea
is reached, will be the recovery of four current-meter
arrays laid down in 1968 in the vicinity of 74°S.
40°W. These meters were anchored on the bottom
and were set to record the temperature as well as

the speed and direction of flow of the bottom water
for a period of 12--14 months. One of the arrays also
contains a device to take and store a sample of the
water every 10 days. Their recovery is expected to
lead to a better understanding of the quantity and
composition of Antarctic Bottom Water which, it is
suspected, forms in this area during the winter. Last
season, efforts to reach the arrays were thwarted by
heavy ice conditions and it is believed that they can-
not survive another winter. In charge of the retrieval
will be Dr. Thor Kvinge and an assistant from the
University of Bergen, Norway.

Immediately upon arrival in the Weddell Sea,
Glacier will try to reach the vicinity of 74°S. 40°W.,
depending heavily upon satellites for navigation and
ice observations. If the ship is unsuccessful on the
first try, it will revisit the area periodically in the hope
of better luck.

During the intervals between tries, other oceano-
graphic projects will be supported. They include con-
tinuation of Dr. El-Sayed's study of biological pro-
ductivity and of Dr. Erickson's investigation of seal
populations, both of which were begun off the Ant-
arctic Peninsula earlier in the season. Dr. Lawrence
Frakes of the University of New Mexico will super-
vise the taking of piston cores for the purpose of
studying sedimentation processes and delineating
ancient depositional environments. These cores will
be taken at the conclusion of ocean stations, provided
time is available. The Coast Guard Oceanographic
Unit of eight men led by Lieutenant Commander J.
Seabrook, USCG, has proposed about 60 stations at
which physical and chemical observations will be
made, with emphasis on the characteristics of Ant-
arctic Bottom Water. Time on station is usually eight
hours or less, and the stations are planned for inter-
vals of 30 nautical miles. If all goes well, it will be
barely possible to complete this program; any delay
will necessitate the omission of some stations.

Aboard San Martin will be scientists from the Ar-
gentine Naval Hydrographic Service. In addition, a
party of three or four from Texas A&M, under Dr.
Luis R. A. Capurro, will be aboard to carry on studies
of water masses, currents, and the origin of bottom
water. These studies complement those of Dr. Kvinge
and the Coast Guard.

Toward the end of March, as the onset of winter
begins, Glacier will depart the Weddell Sea. If cur-
rent meters were installed across the Bransfield Strait
on the inward voyage, theywill be retrieved on the
return trip. Between March 27 and 30, Glacier will
stop briefly at Palmer Station to pick up the last of
the summer scientists and naval support personnel
before going on to Punta Arenas and home.
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