
Plans and Events of the
1966-1967 Summer Season
September 30th marked the opening of another

summer field season in Antarctica. Many of the sci-
entific projects of the United States Antarctic Re-
search Program, funded and managed by the Na-
tional Science Foundation, are continuing in nature
and will extend investigations begun in the past. The
extent of the long-term commitment to antarctic re-
search is indicated by the number of participating
personnel: about 150 scientists will participate in
summer projects, another 35 or so will remain over
the next winter, and more than 1,000 naval person-
nel, exclusive of ship companies, will provide logistic
support.

A major feature of this season's activities will be a
1,500-mile traverse along the Byrd Land coast in
which 20 scientists will be supported by Army and
Navy aircraft. Five stations will be open the year
round: Byrd, McMurdo, Palmer, Plateau, and South
Pole. Hallctt will be reopened for the summer to
support air operations and to serve as a base for bi-
ological investigations. Brockton, the summer
weather station on the Ross Ice Shelf, will be relo-
cated to 80°S. 170°W. Little Jeana, at 81 °23'S
170°45'E., will not be reopened this season.

The forces assigned to the U.S. Naval Support
Force, Antarctica, are approximately the same as
those used last year, although there will be two in-
stead of three Military Sea Transportation Service
(MSTS) cargo vessels. There will be four icebreak-
ers but, owing to an organizational transfer, all will
be operated by the Coast Guard. Two picket ves-
sels will alternate on station between New Zealand
and the continent to provide meteorological ob-
servations, serve as a communications link, and, if
needed, assist in search and rescue. An MSTS
tanker will haul bulk petroleum products to Mc-
Murdo Station with the assistance of HMNZS
Endeavour, which will remain under New Zealand's
operational control. The air component in the Ant-
arctic will be composed of 15 Navy and 3 Army air-
craft, supplemented for six weeks on the New Zea-
land-McMurdo run, which begins about October 25,
by two C-130 Hercules from the Military Airlift
Command' (MAC). MAC will also provide transpor-
tation for personnel between the United States and
New Zealand in special mission or chartered aircraft,
and will provide C-124 Globemasters to carry Army
helicopters back and forth between their home base
and McMurdo. Each icebreaker is equipped with two

Formerly the Military Air Transport Service.

helicopters that can be used for general support of
logistic and scientific operations when the ships are in
the vicinity of McMurdo, Hallett, and Palmer
Stations.

First Flights Include Record at Pole

Although an emergency medical evacuation flight
was carried out on September 12 and 13,2 Operation
Deep Freeze 67 did not begin officially until Sep-
tember 30, when a Hercules aircraft of Air Develop-
ment Squadron Six (VX-6) landed at Williams
Field, McMurdo Sound. The plane, with Rear Ad-
miral Fred E. Bakutis, Commander, U.S. Naval
Support Force, Antarctica, on board, was piloted by
Commander Daniel Balish, Commanding Officer of
VX-6. It was followed at two-hour intervals by the
other three Hrcu1es of the squadron. These four
aircraft brought in key personnel of the scientific and
logistic support programs, including Mr. Jerry W.
Huffman, McMurdo USARP Representative, and
mail and supplies for the personnel who had win-
tered over.

Two of the aircraft returned to Christchurch and
commenced to shuttle personnel and high-priority
cargo into Antarctica. They were soon joined by the
two Super Constellations (fig. 1) which specialize in
the transportation of passengers. By October 9, the
population of United States stations had reached
592, more than double the number that had spent
the winter in the area. On their flights back to New
Zealand, the aircraft began to redeploy the winter-
ing-over force. The other two Hercules began
flights to the other stations. Hallett was reopened on
October 3, the same day that the first flight was
made to reestablish Brockton at its new location. By
October 6, the installation of buildings at Brockton
was complete, and the station was ready to receive
supplies of fuel. Byrd was first reached on October

See story in this issue.
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Fig. 1. ('-121i Super Constellation at Williams Field.
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4. After a delay because of severe weather, Plateau
received its first flight on October 13. Pole Station
was relieved on October 19, bettering by four days
the record set last year. As no air facilities exist at
Palmer Station, relief will be by ship in early January.

All arrivals by air stop first at McMurdo Station.
While some go on to other destinations, the majority
remains there. McMurdo is both the chief logistics
station for United States operations and a significant
scientific center.

Scientific Projects in the McMurdo Area

Of the some 46 summer field projects, half are to
be based in whole or in part at McMurdo Station. No
area in Antarctica provides better opportunities for
biological, geological, and glaciological investigations
within helicopter range of well-equipped laboratories.

Of the 12 biology projects scheduled for Mc-
Murdo, five will bring back persons who have pre-
viously been in the region. Dr. Carleton Ray of the
New York Zoological Society will continue his in -
vestigations of the submarine ecology and acoustics
of the Weddell seal. His party will again use the
sub-ice observation chamber, which will he emplaced
by the sailors of Antarctic Support Activities with a
special rig developed for this purpose. Dr. Ray's
party will live and work in two huts on the bay ice
near Turtle Rock. This project, one of the first to be
fielded in October, will terminate when the icebreak-
ers penetrate McMurdo Sound early in December.

Dr. Robert F. Feeney, of the University of Cali-
fornia at Davis. will return to the Antarctic to study
the biochemistry of animal proteins with emphasis on
the proteins in the eggs and blood sera of penguins.
He will also investigate the blood and muscle pro-
teins of certain fishes (Chionodraco and Tremolo-
miis) and the digestive enzymes of aquatic worms
(Neniertea). These studies should yield information
on the animals' adaptation to low temperatures and
the effect of temperature on enzymatic activity. Dr.
Feeney also plans to take 25 fertile Adélie penguin
eggs back to Davis in mid-November for hatching
under simulated environmental conditions. The other
members of the party will remain in Antarctica
through the season, dividing their time between Cape
Crozier and the McMurdo biological laboratory. The
metabolism of stenothermal fishes (i.e., fishes able to
withstand only slight changes in temperature) will be
studied by Dr. Robert W. Morris of the University of
Oregon. His investigations should shed light on the
mechanisms which permit or prevent fish migration
to waters of varying temperatures and thus have a
bearing on the geographical distribution of fishes.

Penguins and skuas will be the subject of two sci-
entific projects to be conducted at Cape Crozier and
on Franklin Island by Johns Hopkins University. Mr.

Robert C. Wood and a party of three will continue
their population studies of Adélie penguins (fig. 2)
and skuas. This project, under the direction of Dr.
W. J. L. Sladen, has reached a most interesting stage
as many of the birds banded seven years ago as
chicks are now themselves breeding. For the most
part, the investigators will live in the hut at Cape
Crozier, but a visit to Franklin Island will require
ship transportation and will be made to coincide with
scheduled ship movements. The second project, also
under the direction of Dr. Sladen, is a study at Cape
Crozier of environmental adaptation by Adélie and
emperor penguins. Mr. John C. Boyd and two assist-
ants will do further work on the development of bio-
telemetry techniques for the remote monitoring of
body temperatures in free-living birds. It may also
he possible to monitor the heart rate, an even more
sensitive behavioral indicator, by the use of surgi-
cally implanted transmitters.

After a lapse of a year, Dr. Richard L. Penney,
formerly of Johns Hopkins but now of the New York
Zoological Society, will return briefly to the Antarctic.
His past studies on the behavioral and physiological
responses of Adélie penguins have shown that these
birds navigate by means of a well-developed sun
azimuth orientation. If the birds are removed to a
new longitude, this orientation becomes modified
after about three weeks. These findings in the field
raise many questions which further laboratory study
may answer. Since Dr. Penney has succeeded in
keeping penguins in his home laboratories, he is now
planning to collect 17 pairs of penguins for airlift, in
early November, to the United States for a planned
series of experiments.
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(Photo: F. O'Leary)
Fig. 2. Adélie Penguin Feeding a Chick.
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Another collecting expedition will be made by Mr.
Terence Blair of the Northwestern University Medi-
cal School. From the dry valley areas of Victoria
Land, he will obtain two or three desiccated car-
casses of Weddell seals shown by radiocarbon
dating to have died about 1,200 years ago. He will
also obtain a freshly killed seal at McMurdo. The
carcasses will be shipped to Northwestern where Dr.
Mario 0. Marini will conduct comparative tissue
studies. Modern biology conceives of evolution as a
gradual process, the consequence of a long series of
minor genetic changes or mutations. It might there-
fore be expected that detectable changes may appear
in the nucleic acids that control the transmission of
hereditary characteristics before the occurrence of a
change in the organism sufficiently great to be con-
sidered a mutation. The existence of the desiccated
seal carcasses makes possible a unique comparative
study of this problem.

Three new projects will be conducted in the field
of microbiology. Dr. Raymond D. Dillon of the Uni-
versity of South Dakota and an assistant will study
simple organisms (Protozoa) that live in freshwater
ponds and lakes in the McMurdo area. A party of
three from Caltech's Jet Propulsion Laboratory, led
by Dr. Roy F. Cameron, will investigate ecological
factors at selected sites in the dry valleys along the
west side of McMurdo Sound. This work will test
extraterrestrial life detectors and samplers being de-
veloped for use in the planetary exploration program
of the National Aeronautics and Space Administra-
tion. Part of Dr. Cameron's field work will be done
jointly with Dr. Robert E. Benoit and an assistant
from Virginia Polytechnic Institute who will identify
and study the physiology of antarctic soil micro-
organisms. The project will go beyond previous
efforts in this field, which have concentrated princi-
pally on the survival of microorganisms under antarc-
tic conditions. More advanced techniques will be
employed for isolating indigenous flora and correlat-
ing microbial activity with the properties of the soil.

The biolab will be used by Dr. Russell W.
Strandtmann of Texas Technological College and two
assistants to study the behavior and environmental
tolerance of land arthropods (insects, spiders, mites,
and related forms). The field portion of this investi-
gation will be carried out around McMurdo Station
and, with helicopter support, at Minna Bluff, Mount
Discovery, and in the dry valleys.

The tales of early explorers are filled with de-
scriptions of snow blindness and its attendant painful
inflammation of the eyes. The explorers were im-
pressed that neither their sled dogs nor the native
animals, the birds and seals, seemed to be similarly
affected. Dr. Edvard A. Hemmingsen of the Scripps
Institution of Oceanography will investigate this

phenomenon with the aid of an assistant. The an-
swer may lie in either the absorption characteristics
or in the chemical and physiological properties of the
eye tissues. Preliminary measurements, using ordi-
nary laboratory animals, have been made in the
United States to determine natural radiation intensity
and reflection characteristics. Studies will now be
undertaken on polar animals and comparative meas-
urements made of the intensity of ultraviolet radia-
tion in Antarctica.

For some time, the National Center for Atmo-
spheric Research at Boulder, Colorado, has been as-
sembling data on the distribution of atmospheric
trace gases and aerosols in temperate and tropical
latitudes. This year, it will conduct parallel investi-
gations in the Antarctic. Airborne samples will be
obtained by an LC-47 during about 50 hours of
flight time, and other samples will be taken around
McMurdo Station, in the dry valleys, and at Mount
Discovery. Three persons, led by Dr. William H.
Fischer, expect to be in the field for a month begin-
ning about November 15.

In November, six experimental balloon flights will
be made from McMurdo Station as part of the
GHOST (Global Horizontal Sounding Technique)
program. The balloons, floating at the 200-millibar
level, will be tracked for upper-air data by Navy
aerographers under the supervision of Mr. E. W.
Lichfield and Mr. M. Verstraete of the National
Center for Atmospheric Research.

The area around McMurdo Sound presents much
of interest to geologists and glaciologists who now
have an earth sciences laboratory at the station to fa-
cilitate their research. This year, two groups will
continue their studies of the Beacon sandstones along
the west side of the Sound. A University of Massa-
chusetts party of two, with Mr. David Matz serving
as leader, will investigate the geomorphology and
petrography of the sandstones, while Dr. Clifford T.
McElroy and two assistants from Australia's Univer-
sity of New South Wales will complete a study of the
Beacon formation begun last season, concentrating
this year on the Arena Valley. From the University
of Wisconsin, Dr. Robert F. Black and Dr. Carl J.
Bowser will return to Antarctica for about a month's
fieldwork. Much of their time will be spent in re-
measuring and reinstalling strain networks (some es-
tablished as early as 1961 for their patterned ground
studies) and in maintaining the earth-temperature
recording equipment installed at various sites around
McMurdo Station and in Taylor Valley. They will
also examine the saline discharge into Lake Bonney
at the terminus of the Taylor Glacier and the mira-
hilite (hydrous sodium sulfate) deposits of the Hobbs
Glacier moraine. (Fig. 3.)

Mr. Raymond Montigny of the Ohio State Univer-
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(NSF Photo)
Fig. 3. Drs. Black and Bowser Collecting Ice and Water

Samples in Tar/or Vol/er.

sity will collect water samples from the dry valleys
for later geochemical and isotopic studies. Analysis
of these samples will indicate the origin of the saline
lakes which are an extraordinary phenomenon of this
area. It will also show whether the material dis-
solved in the lakes is volcanic or marine in origin.
Mr. Montigny will also collect rock specimens from
Wright Valley to confirm the age of the valley, now
estimated at 338-1,000 million years.

At the Meserve Glacier, another Ohio State party
is carrying on a project begun last year, when a tun-
nel was dug 120 feet into the base of the glacier so
that its movement could be measured. This season
a party of four, under Mr. Gerald Holdsworth, will
reoccupy the base camp, measure last year's glacier
movement and snow accumulation, and set out addi-
tional instruments for determining accumulation and
ablation. They will also drill a hole from the top of
the glacier to the head of the tunnel, using a thermal
drill supplied by the Army's Cold Regions Research
and Engineering Laboratory (CRREL).

•-r--.

(U.S. Navy Photo)
Fig. 4. LH-34 Helicopter.

From CRREL itself, Mr. Anthony Gow and an-
other researcher will continue an ice study initiated
last year in the Dailey Islands. Preliminary investi-
gations showed that this part of the Ross Ice Shelf
was composed entirely of freshwater glacial ice.
Two more holes will be drilled this year, and one
begun last year on the Koettlitz Glacier will be ex-
tended to the bottom. If this ice turns out to be com-
pletely glacial, another hole will be drilled further
downstream to determine whether sea water begins
freezing to the bottom of the glacier tongue near its
terminus. This work will be done early in the season
before thawing begins.

During the last two weeks of November, Dr.
Wakefield Dort, Jr., of the University of Kansas, will
continue his investigation of cirques (glacially formed
bowls) in the Royal Society Range. Dr. Dort will
then go to Australia where he expects to join the Jap-
anese Antarctic Research Expedition. A guest sci-
entist from the Free University of Brussels, Dr. R. A.
Souchez, will continue the studies of glacial geology
that he began last season. Arrangements will be
made for Dr. Souchez to accompany other investi-
gators in the dry valleys.

With the exception of those operating in the im-
mediate vicinity of McMurdo Station, all these field
parties require helicopter support. Three LH-34D
helicopters (fig. 4), operated by a cadre of experi-
enced pilots, will provide this support during the first
part of the season. The support capability will in-
crease about November 25, when the three icebreak-
ers assigned to the Ross Sea Group arrive in Mc-
Murdo Sound. The Wind-class ships, Eastwind and
Staten Island, each carry two turbine-powered heli-
copters, while Glacier carries a CH-19 and a UH-13.
It is expected that two additional LJ-I-34Ds will be
delivered to McMurdo Station by ship in mid-De-
cember.

Byrd Station Activities

In addition to the installation and testing of a deep
core drill, :' a number of projects will be carried on at
Byrd Station during the summer. Dr. Charles R.
Bentley of the University of Wisconsin will investi-
gate further the application of electromagnetic sound-
ing to determine ice thickness. This technique, which
has worked well on the higher polar plateau, may be
difficult to apply at Byrd because the temperature of
the ice is about 20°C. higher there and the absorption
of radio waves increases with rising temperatures.
Dr. Bentley plans to leave Byrd in December, but
two electronics engineers will continue the work into
January. They will also undertake some studies in
the McMurdo area and run a profile across Byrd
Glacier.

Discussed below under Construction.
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Over the centuries, the antarctic ice cap has
served as a trap for particles that have fallen on its
surface, including pollen, dust, volcanic ash, and
micrometeorites and other extraterrestrial particles.
Mr. Terry Bryan, also of the University of Wiscon-
sin, will supervise the collection of particle-bearing
ice samples from both the surface and from a pit dug
last year by a party from the California Institute of
Technology. Approximately 15 tons of ice will be
melted and filtered at Byrd Station. The filters will
then be returned to the United States for particle
analysis.

Dr. James R. Barcus of the University of Denver
will study particle radiation in the upper atmosphere.
He will concentrate on their temporal, spatial, and
spectral features as determined by high-altitude bal-
loons released from Byrd Station and its geomag-
netically conjugate point in the Northern Hemi-
sphere, Great Whale River, Canada. Ten flights
are planned from Byrd, after which a few will be
made from McMurdo Station.' The balloons will be
approximately 40,000 cubic feet in size and will fly
at an altitude of 50,000 feet. A safety mechanism
will cause the balloons to burst when they descend to
30,000 feet to prevent them from interfering with
aircraft operations.

Byrd will also serve as a staging point for many of
the scientific field parties, and the aircraft for the
aeromagnetic survey of the Byrd Land coast and for
photography of the Ellsworth Mountains will he
based there.

Palmer Station
Located on Anvers Island, far removed from any

other United States installation, Palmer Station de-
pends entirely upon ships for relief and resupply. The
icebreaker Wesiwind is expected to arrive at Palmer
by way of South America on January 9, with relief
personnel and a construction unit on board. She will
also deliver 30.000 gallons of bulk diesel. The re-
mainder of the station supplies will be shipped
aboard Wyandot, due on January 14. After unload-
ing her Palmer cargo, Wyandot will proceed to Mc-
Murdo Sound.

Except for a brief trip in mid-February to Punta
Arenas, Chile. Westwind will remain at Palmer until
March 17 so that her crew can participate in shore
activities, assisting both the construction unit and sta-
tion personnel.

Boats from Westwind will assist in two biological
investigations. One is a microbiological study being
carried out by Florida State University, which last
year made a general survey of the east side of the
Antarctic Peninsula at Hope Bay and of the west
side from Marguerite Bay northward. This year, a
team of four under Dr. Carl Oppenheimer will con-
centrate on Arthur Harbor, living ashore and using

laboratory and other facilities of the station. West-
wind will also assist in a study of the parasites of ma-
rine invertebrates and fishes by the Virginia Institute
of Marine Science.

For the second year, a mycologist from the Uni-
versity of Miami will study the land and inshore
fungi around Arthur Harbor. Dr. Christopher Mar-
tin will isolate the fungi from water, sea ice, and
sediment samples, and from plankton and littoral
animals. Material collected during the field season
will be sent to Miami for further study.

In January 1965, Ohio State University began a
study of the Anvers Island ice cap. A movement
network of stakes was established and surveyed. To
the data already collected on ice movement, it is
necessary to add information on the thickness of the
ice cap and on the underlying topography. A grav-
ity survey for this purpose will be carried out on the
island with ties to adjacent islands and to the Ant-
arctic Peninsula. Establishing gravity stations away
from Anvers Island will require helicopter support
from the icebreakers.

Hallett Station
A flight on October 3 brought the first personnel

to Hallett Station. They immediately set about reac-
tivating the station to support flight operations. This
necessitated laying out a landing strip on the fast
ice to serve as an emergency landing field for air-
craft on the Christchurch-McMurdo route. Hallett
is also important as a weather station, and
the meteorological equipment has to be put back
in operation as rapidly as possible.

The rich flora and fauna of the surrounding area
have attracted biologists for many years, and the
facilities of the station include a biological labora-
tory. This season, Mr. Elmer E. Gless of the Bernice
P. Bishop Museum will continue a detailed ecologi-
cal investigation of a free-living mite found in the
vicinity, while Mr. Theodore P. Gannutz of Clark
University, with two assistants, will investigate the
photosynthesis and respiration of lichens.

Remote Field Parties
Scientific projects to be supported by aircraft in

areas distant from any station include a multidisci-
pline survey of the coast of Byrd Land, geological
studies in the Queen Alexandra and Sentinel
Ranges, and paleontological investigations in the
northern Sentinel and Ohio Ranges. All will require
airlift into the field and occasional resupply by LC-
130F. The four projects in the Sentinel, Queen Alex-
andra, and Ohio Ranges are an excellent example
of combined logistics.

Previous United States and New Zealand studies
have revealed much of the geology of the Queen
Maud Range. This year, Mr. Peter J. Barrett of Ohio
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(Photo b y U.S. Navy for U.S. Geological Survey)

Fig. 5. Mt. Sidle y in the Executive Committee Range, B yrd Land. One of the Staging Camps for the Byrd Coast Survey
a'il/ he Located Near this Range.

State will lead a party of four into adjacent areas of
the Queen Alexandra Range where complementary
studies can be carried out. A camp will be estab-
lished at Prebble Glacier (84°15'S. 164°10'E.).
Field equipment, weighing about 9,000 pounds, will
include motor toboggans and a Jamesway hut. The
investigators will use the toboggans to visit Mount
Mackellar, Buckley Island, and The Cloudmaker.
During this part of the project, the Ohio State
party will be accompanied by three geologists from
the University of California at Los Angeles under
Dr. John C. Crowd!. They are interested in the
ancient glacial gravels called "tillites." Correlation of
their findings with evidence from tillite outcrops in
Australia, South Africa, and the Falkland Islands
may shed light on the theory of continental move-
ment or drift. The camp for the Ohio State party
will be shifted about January 1, 1967, from Prebble
Glacier to the névé at the head of Garrard Glacier;
the Jamesway hut will, if landing and takeoff con-
ditions permit, be returned to McMurdo Station.

About two weeks before the Prebble Gla-
cier camp is to be closed, Dr. Crowell and his
party, augmented by a fourth geologist, will transfer
to the Sentinel Range where they will join Dr. Paul
Tasch of Wichita State University. Dr. Tasch and
his two associates plan to collect fossils of conchos-
tracans, shelled animals which lived in fresh and
brackish waters during the Paleozoic Era. If the

forms found in Antarctica resemble those from
Africa and South America, it will indicate a proba-
ble proximity of the three continents in the distant
past. After about a month in the Sentinels. Dr.
Crowell's party will move to Mount Feather, near
McMurdo, for a final two weeks of tillite studies.

Dr. James M. Schopf, a paleobotanist with the
U. S. Geological Survey, will take advantage of the
field locations of the Crowell and Tasch parties to
study fossil plants in the Polar Star formation for
comparison with those he has studied elsewhere in
Antarctica.

The most ambitious scientific field undertaking
is the Byrd Land survey, involving seven projects
and 19 scientists plus a USARP coordinator, Mr.
Courtney Skinner. An Army detachment of 12 men
with three helicopters will provide local transporta-
tion. The Navy has assigned an aerographer and
two cooks to support the survey. Operations will
begin November 1 and continue until late January
or mid-February, depending upon the rate of prog-
ress. Three major staging camps will be occupied,
each for approximately 30 to 35 days. The first will
be in the Ford Ranges at about 77°S. 144°W.
From there the survey party will move successively
to 75S. 121 W., near the Executive Committee
Range (fig. 5), and to 74S. 99W., in the vicinity
of the Hudson Mountains.
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The survey party will be placed in the field by
LC-130Fs from McMurdo Station and will
be housed in three Jamesway huts, weighing 18,700
pounds. In addition, there will be 14,800 pounds of
scientific and field equipment, exclusive of Army
gear. The latter, except for initial placement in the
field and final return to McMurdo, can be carried
in the helicopters. Moving the huts and attendant
equipment will require two LC-130F flights for
each change of location. It will also be necessary to
deliver about 120,000 pounds of fuel and food
directly from McMurdo to each site.

Dr. F. Alton Wade of Texas Technological Col-
lege will serve as senior scientist during the first
half of the survey. Dr. Wade, whose antarctic experi-
ence goes back to the Second Byrd Antarctic Ex-
pedition, 1933-1935, will also lead one of the proj-
ects. With three assistants, he will study the struc-
tural and stratigraphic geology of western
Byrd Land and the relation of that area to the
Transantarctic and Ellsworth Mountains. When Dr.
Wade leaves in mid-December, his place as sen-
ior scientist will be assumed by Dr. J. Campbell
Craddock of the University of Minnesota who, with
an assistant, will make a geologic and gravimetric
investigation of eastern Byrd Land from the Execu-
tive Committee Range to the Jones Mountains.

The survey also includes two other geological
projects, both involving the study of igneous rocks.
From Washington University (St. Louis, Missouri),
an assistant of Dr. H. LeRoy Scharon's will collect
rocks with traces of magnetism, the orientation of
which yields clues to the location and shifts of the
magnetic poles in earlier geologic times. The Soviet
exchange scientist, Mr. L. V. Klimov, a student of
the geology of the coastal regions of East Antarctica,
will also conduct studies of the igneous rocks at
various locations.

Besides geological studies, the survey party will
conduct geophysical and biological investigations
and a topographic survey of the Byrd coast. Three
University of Wisconsin geophysicists, under the
direction of Dr. Charles Bentley, will collect aero-
magnetic data, seismic and radio soundings of ice
thickness, and gravity measurements. Aeromagnetic
flights, using an LC-47 aircraft, will operate from
Byrd Station where one of the investigators will be
located. The other two researchers will accompany
the survey in the field. The results are expected to
yield information on the extent of preglacial islands,
the relationship of offshore volcanic islands to Byrd
Land, and the relative distribution of sedimentary,
volcanic, and plutonic rocks. Dr. E. D. Rudolph of
Ohio State University will carry out an ecological
survey of the flora of Byrd Land. Samples obtained
there on expeditions between 1928 and 1948 have

indicated a wide variety of vegetation and habitats.
The party will also collect insects and mites for
future study.

A team of four topographic engineers from the
U. S. Geological Survey will obtain control data for
mapping purposes from Cape Colbeck eastward to
the Jones Mountains. Absolute positions of individ-
ual features will be determined by astronomical ob-
servations. The engineers will use Electrotape equip-
ment to establish four or more traverse links in the
exposed rock areas.

Plateau Station

The scientific traverse from the South Pole into
Queen Maud Land will not continue this
year. However, aerial reconnaissance of the pro-
posed route is planned for this season and the
vehicles, which were returned to McMurdo for
overhaul at the end of last season, will be flown
to Plateau Station and prepared for a resumption of
the journey in December 1967. The first aircraft of
the current season landed at Plateau on October 13
at 1050 hours. The temperature was ---73°F. and the
craft spent only 15 minutes on the ground.

A Japanese traverse engineer, who will later par-
ticipate in his country's planned traverse program, is
expected to join the University of Wisconsin traverse
personnel in the vehicular rehabilitation project.

A group of scientists expects to spend about two
months at Plateau Station engaged in glaciological
work. They are members of an Ohio State party of
four under the leadership of Dr. Roy M. Koerner.
They will dig a 20-meter pit and use a CRREL-pro-
vided thermo-drill to sink a 500-meter hole in order
to obtain ice cores for later study at Ohio State and
the University of Brussels. A guest scientist from
Norway, Mr. Olav Orheim. will also carry on glacio-
logical studies in the vicinity of the station.

Air Activities

Besides supporting the field parties, the aircraft in
the antarctic program must take aerial photographs
and transport cargo and personnel to all the stations
except Palmer. The aerial supply line stretches more
than 12,000 miles from the eastern seaboard of the
United States to Plateau Station. The sailor or sci-
entist bound for Antarctica usually makes the first
part of his journey in aircraft furnished by the Mili-
tary Airlift Command, although a few travel to New
Zealand in support aircraft that are deploying to the
area. Between Christchurch, New Zealand, and Mc-
Murdo Station, he may travel in an LC-130F or a
Super Constellation of VX-6 or in one of the two
C-130Es from MAC, this year represented by a
Navy transport squadron. Two C-124 flights are
planned to bring Army helicopters and supporting
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equipment from the United States to McMurdo. All
aerial transportation within the Antarctic Continent is
furnished by VX-6 and the Army detachment.

Beginning with the first fly-in by an LC-130F
on September 30, 260 tons of high-priority cargo and
1,350 personnel will be carried to McMurdo Station.
Much of the cargo and many of the personnel will
subsequently be flown to inland stations or field lo-
cations. About 400 tons of dry cargo, including the
weight of 400 persons, will be carried to the South
Pole, and 500 tons with a like number of people to
Byrd Station. An additional 50 tons will be sent di-
rectly to the Byrd VLF substation. About 200 tons,
including 30 passengers, are scheduled on flights to
Plateau Station. Brockton and Hallett, which are
summer stations used principally for weather report-
ing, will be supplied by Dakotas and Hercules.
Brockton is scheduled to receive 107 tons but Hal-
lett, which is approachable by sea, will receive only
16 tons by air. All deliveries to remote scientific
field parties will be made by Hercules. By far the
greater part of this support, 208 tons, will be to the
Byrd coast survey teams. About 21 tons will go to
other scientific groups.

The above figures do not include bulk fuel deliv-
eries, which make up the major part of the effort by
the Hercules. Special fuel tanks are placed in the
airplanes' fuselages for this purpose. Because air-
craft will stage out of both South Pole and Byrd Sta-
tions, it will he necessary to stock these sites with
jet fuel as well as arctic diesel fuel. About 300,000
gallons of both types will be sent to the South Pole
and almost 400,000 to Byrd. The Byrd VLF facility
and Plateau Station will each receive a little under
27,000 gallons of diesel fuel, and 5,000 gallons will
be delivered to Brockton.

No firm estimates are available of the hours to be
flown by the helicopters of the Army, Navy, and
Coast Guard. There are few summer scientific proj-
ects in the McMurdo Sound area that will not require
helicopter support. This task is primarily the respon-
sibility of VX-6, which had three LH-34 helicopters
at the beginning of the season and will acquire two
more later in the season. The icebreakers may be
called upon for additional helicopter support while
they are in the area.

A Super Constellation of the Navy's Oceano-
graphic Office will arrive at McMurdo about October
21 to make two flights as part of Project Magnet, a
worldwide aeromagnetic survey.

The experience gained in medical evacuation
flights over the last two years has prepared the way
for more routine flying at all times of the year. Two
regular flights are tentatively planned for the 1967
winter season: one in June and the other in late
August.

Aerial Photography

The United States Geological Survey continues to
prepare maps of Antarctica from aerial photographs
taken by naval aircraft. For this purpose, VX-6
possesses a Hercules and a Super Constellation
with tricamera installations. The Hercules, oper-
ating from McMurdo and Byrd Stations, will com-
plete the photographic coverage of the Ellsworth
Mountains and the Byrd Land coast which was
begun last year. The same aircraft will also photo-
graph the coast of the Bellingshausen Sea and the
eastern side of the Ross Sea. The photoconfigured
Super Constellation will proceed to Punta Arenas,
Chile, on October 24, from which base it will photo-
graph the southern portion of the Antarctic Penin-
sula. This project is expected to be completed in
the first week of December. The Super Constellation
will also photograph the Balleny Islands while on lo-
gistics flights between New Zealand and McMurdo
Station.

Besides the mapping flights, three special photo-
graphic missions will be flown. One subject is the
Adélie rookery at Cape Crozier, which will be pho-
tographed during the egg-laying period (November
12 to 16) as part of a penguin population study.
The second mission is the rephotographing of a net-
work of markers installed during Deep Freeze 63 be-
tween Byrd Station and the Whitmore Mountains for
ice movement studies. Finally, photographs of the
patterned ground at the terminus of Hobbs Glacier
are needed to prepare a planimetric map for Univer-
sity of Wisconsin scientists who will be studying
mirahilite deposits at this site. The photographs
must be obtained after the snow has melted and un-
covered the salt deposits, but before the scientists ar-
rive in the field.

Construction

Construction personnel are as eager as the scien-
tists to take advantage of the summer period of fa-
vorable weather. Stations in the Antarctic are main-
tained and operated by the Commander, Antarctic
Support Activities. His Public Works Department is
responsible for the maintenance, operation, and re-
pair of public works facilities and utilities. Station
construction and major improvements are performed
by the U.S. Navy Construction Battalion Unit 201,
which was commissioned on June 1. 1966, specifical-
ly to support the antarctic program. This unit, the
only one of its kind in the Navy, will take the place
of the detachment of Construction Battalion Six that
was assigned last year.

The reorganization of construction support is ex-
pected to have several advantages: greater economy
and efficiency can be realized from a unit specializ-
ing in the unique problems of antarctic construction,
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and an existing battalion will remain available tor
deployment as a unit instead of being immobilized
for the four months that a detachment is in Antarc-
tica. For the first year, the unit will have three offi-
cers and 125 men with Lieutenant (Junior Grade)
Richard D. Whitmer, CEC, USN, as officer-in-
charge. Most of the unit will deploy through New
Zealand to McMurdo Station in October, but a small
detachment will go to Palmer Station by ship during
January. This year, the first increment of a perma-
nent station will be built close by the existing Palmer
Station. The SeaBees will begin by establishing a
construction camp and building a ramp for unload-
ing equipment and supplies. After the supplies arrive
and are discharged, the men will build a wharf and
install metal fuel tanks to support trawler operations
scheduled for subsequent years. Since Palmer is ap-
proachable only by ship, work will not commence
until the arrival of the Coast Guard icebreaker West-
wind about January 9. If time permits, ground will
be levelled for the later construction of the new
station.

At Byrd Station, the construction unit, working
closely with personnel from CRREL, will install a
deep-core drilling rig. This device has been under
development for some years and has been used suc-
cessfully to drill through the Greenland Ice Cap. 4 A
drill tower will be erected over one of the tunnels at
Byrd and the remainder of the equipment will be in-
stalled on the tunnel floor. It is expected that instal-
lation will require the entire summer season and that
only test drilling, perhaps to a depth of 100 meters,
will be done during the current season. Plans for
subsequent years call for drilling completely through
the ice to the underlying rock, a distance of about
8,700 feet.

Another special construction project for the sci-
entific program will be the erection of a 102-foot
micrometeorological tower at Plateau Station. The
tower will be used as part of a radiation climatology
study by the U.S. Army's Natick Laboratories.
Sensors will be placed at 10-foot intervals on the
tower to record temperature, wind direction, and
wind speed data needed to study the variation with
height of radiation intensity and energy exchange.
Specific measurements are already being made of
both short- and long-wave radiation.

For some years an extensive effort has been
under way to improve both living quarters and stor-
age facilities at McMurdo Station. Last year, the
foundation site was prepared for a new two-story
personnel building which will house 250 persons and
feed 500. This season the SeaBees will put up the
building shell and install utilities in the subsistence,
mechanical, and laundry sections. The schedule also

See Antarctic Journal, Vol. 1, No. 5, p. 207-208

provides for the construction of a warehouse for
VX-6 and, time permitting, a second may be erected.

A number of other projects are also scheduled.
The water distillation system, completed last year
but closed down for the winter, will be reactivated.
Both the fresh-water distribution system and the sew-
age system will be extended. To insure more effi-
cient use of vehicles and other equipment, a public
works and transportation center will be built. A
contractor will expand the capacity of existing stor-
age tanks for diesel and aviation fuels by 750,000
gallons. Many other, smaller projects will be under-
taken.

No major work is planned at South Pole or Hal-
lett Stations but, as at all of the stations, mainte-
nance of facilities will be necessary. The plan to set
up a small scientific station in one of the dry valleys
has been deferred for a year.

Ship Operations

The first ships to commence operations were
those of the Ocean Station Unit. USS Thomas J.
Gary was on station for the first scheduled fly-in on
September 30. She was relieved by USS Mills on
October 8. The two ships will continue to alternate
through the remainder of the season. They provide
meteorological data and navigational and communi-
cations assistance in support of flight operations be-
tween Christchurch and McMurdo Station. They
also stop in transit at Campbell Island to provide
logistic support to New Zealand's scientific station
there.

The Ross Sea Ship Group carries the great bulk
of supplies to Antarctica. This group consists of the
Coast Guard icebreakers Glacier, Staten Island, and
Eastwind, the Military Sea Transportation Service's
cargo vessels Towle and Wyandot, and the tanker
Alatna. As part of the United States-New Zealand
program of cooperation, HMNZS Endeavour (fig. 6)
will make two trips to McMurdo Station with bulk

(U.S. Navy Photo)
Fig. 6. HMNZS Endeavour at McMurdo Station.
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petroleum products in addition to supplying New
Zealand's Scott Base.

The first phase of ship operations by the Ross Sea
Group will be the cutting of a channel through the
fast ice in McMurdo Sound. Staten Island is sched-
uled to arrive November 24, followed a day later by
Glacier and Eastwind. Ideally, the V-shaped chan-
nel should be two and a half to three miles wide at
its entrance and should narrow to 300 yards at Hut
Point. Varying conditions of the ice and weather,
however, may cause modifications to this ideal plan.

Three weeks should suffice for cutting the chan-
nel. The first supply vessel to arrive will be the
tanker Alatna on December 16. Alatna will make
three additional trips between Port Lyttelton and
McMurdo Station, delivering a total of 2,650.000
gallons of jet fuel, 1,800,000 gallons of arctic
diesel, and 213,000 gallons of aviation gasoline.
Endeavour will bring 410,000 gallons each of arctic
diesel and jet fuel, 255,000 gallons of motor gaso-
line, and 168,000 gallons of aviation gasoline.

The first cargo vessel to reach McMurdo Station
will be Towle on January 1. This will be Towle's
only trip of the season. Wvandot will first go to Pal-
mer Station and directly from there to McMurdo, ar-
riving about January 29. She will remain there until
February 24.

After the completion of the channel and initial
ship movements, Staten Island and Glacier will re-
turn briefly to New Zealand. On January 12,
Staten Island will depart Port Lyttelton for a recon-
naissance of the Weddell Sea. After two months,
she will stop briefly at Palmer Station, and then pro-
ceed home by way of South America. Glacier will
leave Port Lyttelton on January 13 and return to
McMurdo Sound by way of Hallett Station. She will
remain in the McMurdo area until February 25.
Eastwind will also go to New Zealand in January.
While there, she will visit Wellington for five days
beginning on January 16. She will be back at Mc-
Murdo on January 29 and will resupply Hallett Sta-
tion between February 3 and 5. Eastwind will been-
gaged for the rest of February in supporting the
Naval Oceanographic Office's ice prediction study
and oceanographic survey in the western Ross Sea.
She will be the last ship to depart the area, leaving
on March 1, after closing Hallett Station for the
season.

USNS Eltanin

The Military Sea Transportation Service will con-
tinue to operate the Eltanin as a research ship for the

National Science Foundation. Active programs are
planned in marine biology and geology, physical
oceanography, geophysics, meteorology, and upper
atmosphere physics.

Eltanin completed Cruise 24 at Valparaiso, Chile,
in September. This cruise was designed to study the
Subtropical Convergence between the 36th and 42nd
south parallels. Cruise 25, which began on Septem-
ber 24. will take the ship back to New Zealand in
late November. After examining the Chile Rise,
Eltanin will follow the 50th parallel between 90°W.
and 122°W. From there, she will proceed on various
headings, going as far south as 59°S. at 132°W., be-
fore proceeding to New Zealand. The ship is ex-
pected to arrive in Wellington on November 22.
USARP Representative aboard is Dr. A. P. Crary,
Chief Scientist of NSF's Office of Antarctic Pro-
grams, who joined the vessel at Valparaiso.

A short cruise, No. 26, will he made in the Tas-
man Sea during December and a longer one, No. 27,
in the Ross Sea during January and February. A
port call will be made at McMurdo Station about
January 13. This brief visit, the first for Eltanin,
will allow some scientists to leave the ship while for
others it will provide an opportunity to join the ship
for work in the Ross Sea. Cruise 27 will terminate
at Melbourne. Australia.

Year-Round Programs

Many research programs, particularly those in the
fields of meteorology and upper atmosphere physics,
are carried on at the stations the year around.
Others (e.g., auroral studies) are limited to the win-
ter months. Many programs in both categories have
been collecting data for years.

The Bartol Research Foundation will continue to
operate forward scatter links between Byrd—Mc-
Murdo, Byrd—South Pole, and McMurdo—Vostok.
The equipment at the Soviet Vostok Station has been
operated during the past year by Mr. John Taylor of
the University of Alaska. He will be joined for a
month during the summer by Dr. Victor P. Hessler.
After putting the equipment in order, the two men
will turn over its operation to their Soviet colleagues.

The Bartol Foundation also maintains a cosmic
ray program at McMurdo and South Pole Stations.
During the 1967 winter, the equipment will be op-
erated by Bartol personnel at McMurdo and the
South Pole, while an observer from the Institute for
Telecommunication Sciences and Aeronomy will
maintain the Bartol program at Byrd Station. The
Institute, an agency of the Environmental Science
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Services Administration (ESSA), will continue to
study radio-wave absorption at Byrd and South Pole
Stations and their conjugate points in Canada—Great
Whale River and Frobisher Bay. It will also make
spectrophotometric twilight and auroral observations
at Byrd Station and will conduct, along with Stanford
University and the University of Washington, ultra-
low- and very-low-frequency propagation studies at
Byrd and Plateau Stations. The Institute will spe-
cifically investigate the effect of the South Atlantic
magnetic anomaly on electromagnetic wave propaga-
tion characteristics, while observers from Stanford
will continue to study the morphology of both nat-
ural and artificial VLF signals and record data on
a number of polar-orbiting satellites for information
on ionospheric conditions (fig. 7).

UI Li

(NSF Photo)
Fig. 7. "Home-Made" Antenna Used at Byrd Station to

Track A louette Satellites.

The University of Washington will conduct five
experiments using the 21-mile VLF antenna near
Byrd Station and the 10-mile dipole installed last
summer. One of the five projects is new this year;
it involves the application of the 21-mile antenna
to wave propagation research in the 8 to 100 cycles
per second range. The four continued projects are
D-layer ionospheric studies, exospheric electron den-
sity research, measurement of the fields radiated from
the antenna, and research on the characteristics of
the antennas per se. Airborne measurements of an-
tenna characteristics will be made during the summer
in the course of photographic flights from Byrd Sta-
tion into Ellsworth Land. Next winter, the VLF facil-
ity, about 12 miles from Byrd Station, will be
occupied by an observer from the University of
Washington and an engineer from the University
of Wisconsin.

The U.S. Coast and Geodetic Survey, another
ESSA agency, will maintain the magnetic observa-

tories at Byrd, South Pole, and Plateau Stations and
seismic stations at Byrd and South Pole, as it has in
the past. The observer at Plateau has been trained
to operate the auroral equipment of the Arctic
Institute of North America.

Since the beginning of the IGY, the Weather
Bureau, now also a part of ESSA, has taken con-
tinuous weather observations at Byrd and South Pole
Stations. Plateau Station is now an added observa-
tion site. A standard six-hour synoptic program is
conducted with visual observations of clouds, visi-
bility, precipitation, and blowing snow. Continuous
recordings are made of temperature, pressure, sun-
shine, and wind speed and direction. A special pro-
gram in micrometeorology will be conducted at
Plateau by the University of Melbourne, whose ob-
server will also maintain the equipment of the Natick
Laboratories in cooperation with the Weather Bu-
reau observer.

Byrd and South Pole Stations will each have five
Weather Bureau personnel during the summer and
three and two, respectively, during the winter.
Weather observations at McMurdo Station are
taken by Navy aerologists who also man Hallett and
Brockton Stations while flight operations are in
progress from October through February.

For a number of years, Douglas Aircraft Company
has maintained a conjugate-point riometer program
at McMurdo to measure ionospheric absorption and
ion density. The conjugate point to McMurdo is
Shepherd Bay, Canada. A new multifrequency riom-
eter that will measure absorption on 19 frequencies
will be installed this summer.

At the South Pole, the University of Oklahoma
will conduct a study of the sleeping, dreaming, and
waking behavior of wintering-over personnel. The
objective is to acquire psychophysiological data
under the biological, psychological, and social en-
vironment of an isolated station. Sleep patterns
form a significant part of the adaptive effort re-
quired of men in the Antarctic. Only recently have
techniques been developed for the precise study of
sleep, and they will be applied in this project. It is
believed that the data collected will prove useful in
planning for future ex ploration both on Earth and in
space. This research may also reveal something
about that antarctic form of insomnia known to a
generation of explorers as "big eye."

Winter activities at Palmer Station will include
glaciological studies and meteorological observations
by Ohio State University and biological research by
the Virginia Institute of Marine Science.
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