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United States Coast Guard Photograph
BEAR wallows in the North Atlantic with two crewmen standing
on stern deck awaiting rescue after the tow line parted from
the tug Irving Birch (roar) which was towing her to Philadelphia. (For a related article, see page 20).
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Month in Review
On 15 March 1963, Commander, Naval Support Force, Antarctica,
issued his final situation report of the season, announcing that all
ships and aircraft were north of 600 south latitude. Operation DEEP
FREEZE 63 was over, except perhaps for the 311 naval personnel and
civilians left behind at five United States stations and three other
United States citizens who are at Wilkes Station with the Australians.
Perhaps it is impossible to carry out everything one hopes to do
during a season in the Antarctic, and the season just passed was no exception. The operation, however, was successful and the main objectives
were attained • From the participant's viewpoint, it was eminently successful because, as one of them put it,on the arrival of the final plane
in the United States, "everyone who went down came back." There were no
fatalities in the Antarctic.
While those left behind can settle down into a somewhat more leisurely routine than is possible during the hectic summer months, they will
be far from idle. Equipment must be secured, and much of it will require
repair and overhaul after the hard usage it has received. Then, suer
support personnel always seem to leave with a number of projects not
quite completed, so that the wintering-over parties will have to finish
them. Scientists have their programs of observations in meteorology,
upper atmosphere physics, and seismology to keep up and their own equipment to maintain. Conditions have certainly improved greatly since the
days of Scott and Shaokleton, as any visitor to the restored huts at
Cape Evans and Cape Royds can easily attest, but just staying alive in
the Antarctic still demands a major effort.
It would be a mistake, however, to assume that all is work at our
bases. Many men have projects educational and otherwise that they hope
to pursue. Some have correspondence courses that they intend to complete
for their own improvement. If precedent holds, the University of Antarctica, where those with some special knowledge seek to impart it to
others, will undergo its annual resurrection. For relaxation, there are
movies and hobby materials, and we may assume there will be card games
and bull sessions. Those numerous critics who lament that we have become so dependent on canned entertainment that we have lost the art of
entertaining ourselves would be surprised if they could visit an Antarctic station. Men can still make music and sing; they can devise theatricals, which if not always very elevating, are at least amusing.
With work and play, and an occasional conversation over the ham
radio with those at home, the months of isolation will quickly pass. The
sun will set, mid-winter's day with its traditional celebration will come
and go, the sun will rise again, one day a plane will appear out of the
sky reuniting Antarctica with the outside world, and the vigil will be
over.
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Research
RESULTS OF GMCIOWGICAL RESEARCH IN ANTARCTICA
by Mario B. Giovinetto
The University of Wisconsin Geophysical and Polar Research Center
Glaciology is the study of Joe in all its forms. The origin of
nuclei of Joe crystals several kilometers above the earth's surface,
the mechanics of Joe flow deep in the body of a valley glacier, and
the energy exchange at the ioe..water interface between an Joe shelf and
the sea are some of the problems of glaciology. Consequently, glaciology benefits from advances made in other physical disciplines such as
seismology, meteorology, oceanography, etc.
In recent years many scientific expeditions supported by nations
active in Antarctic research have increased man's knowledge of the glacial environment of Antarctica. Since 1957 the general scientific activities in Antarctica have increased several-fold in contrast with previous
efforts • It is not surprising therefore, that these years have been the
most productive ones in the history of glaciological research on the
continent.
Civilized man probably first encountered drifting Antarctic ice
in the 1500's when the Strait of Magellan was discovered, and again in
the 1600's when use of the Cape Horn sea route started. Studies of the
Antarctic ice were not begun until the 1700's by mariners recording the
position of icebergs and the northern limit of pack ice. During the
eighteenth and nineteenth centuries, man established the existence of
the continent and gained knowledge regarding the area of the be sheet.
In the first half of this century, pioneering expeditions gave in..
dications of the relatively complex topography of the ice sheet inland.
The International Geophysical Year marked a sharp increase in the rate
of advances made in Antarctic glaciology. Technological developments
in logistics and in instrumentation developed in Greenl.nd and in Antarctica by earlier expeditions were tools in these advances. Ultimately,
the main cause of the contemporary progress is the direct or indirect
national backing of scientists and support personnel by all of the countries participating in Antarctic research.
The recent advances made in Antarctic glaciology are considerable,
but they are not revolutionary nor have they given new concepts to the
discipline of glaciology as a whole. Nevertheless, problems bearing on
the dynamics of the ice shelves, on the mass budget of the ice sheet,
and on the effects of the ice mass in the hydrosphere can now be given
quantitive expression.
2

Paucity of data is the largest handicap to scientists at present.
Accurate observations along the route of traverses must be extrapolated
if scientists wish to deal with problems concerning large regions or
the whole continent. All quantitative expressions applying to regional
and continental problems are at best estimates. Nevertheless, the present ability to estimate on a continental scale is a major step in the
field of Antarctic glaciology - a field in which not long ago many assumptions had to be made on the basis of studies completed elsewhere.
The realm of Antarctic glaciology is enormous and unique in many
aspects, and most of the studies are by necessity long range, i.e., 5
to 20 years long. Research projects on specific items were started
after the 'exploratory" work during the IGY, and in many oases they
require permanent or periodic occupancy of locations with follow-up
data reduction periods equivalent to at least twice the time spent in
field work. The results of long range programs started a few years ago
will be available in the future.
The following sections simplify sophisticated studies and procedures which are but a portion of the insight recently gained into Antarctic glaciology.
Ice Topography. Figure 1 on the following page shows the routes of
oversnow traverse parties which made glaciological studies. Their work
has been complemented by observations made at landing points by airborne
teams and by rough determinations of surface altimetry during reoonnaissauce flights.
The earlier concept of a single domed ice sheet has been replaced
by a more complex ice topography. A boundary between East and West
Antarctica has been placed along the mountain ranges extending from
Coats Land to Victoria Land. The ice in East Antarctica is bisected by
a depression centered at 70°E (Lambert Glaoier-Amery Ice Shelf). In
West Antarctica the main feature is a plateau extending between the Sentinel flange and the Horlick Mountains which divides West Antarctica into
two major regions. The first region is characterized by the Palmer Peninsula and the Filobner Ice Shelf, and the second by the Marie Byrd Land
topographic complex and the Ross Ice Shelf.
Two thirds of the surface of East Antarctica is above an elevation
of 2,500 meters, an elevation not attained by the ice of West Antarctica.
This topographic difference affects, directly and indirectly, patterns
of climatological elements such as circulation, precipitation, temperature, etc., which in turn affect the secular behavior of the ice sheet.
One of the most important outcomes of the investigations in Antarctica is the redetermination of the area of ice shelves, now known to total 1.48 x 10 6 km2 . or approximately 50 per cent more area than was estimated before 1957.
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Discovery of new mountain ranges and nunataks has increased the estimates of the area of relatively deglacierized regions from 140,000 1cm2
to 200,000 km2 . Approximately 50 per cent of the area of Antarctica has
been mapped or explored with diverse degrees of accuracy since 1957, raising the total of the relatively known area to 60 per cent of the total.
The remaining unknown regions of Antarctica are the Queen Maud Land sector and Wilkes Land from the coast to 75° S.
Ice thickness and volume. Determinations of ice thickness using geophysical methods along the routes of traverses and at several other isolated
points reached by airborne units have shown that the ice-rock interface
is below sea level in more than one-half of the area of West Antarctica.
The main feature of the rock topography thus determined is the Byrd Basin
which extends from the Weddell and Amundsen Seas to the Ross Sea between
the Executive Committee Range and the Horlick Mountains. In East Antarctica the main feature of the rock surface is a plain at approximately sea
level. This plain extends with slight slope from the South Pole - Southern Victoria Land to 600 kilometers south of the Shackelton Ice Shelf.
Today, and from extrapolation of data mainly collected since 1957, the
topography of the rock beneath the ice is reasonably known in approximately 30 per cent of the total area of Antarctica.
Knowing the topography of both the surface of the ice and of the
rock beneath it, it is possible to estimate the mean ice thickness for
the grounded ice, and its volume. Allowing for some differences of estimate because investigators adopted different figures of area for the
grounded ice, pre-12Y estimates of mean ice thicknesses were approximately 1,600 meters, and of volumes were approximately l9xlO 6krn3 . Today the
mean ice thickness is estimated to be between 2,000 and 2,400 meters and
the volume is estimated at approximately 27xl06km3 , representing an increase of approximately 40 per cent.
Mass Accumulation. The rate of net mass (water) accumulation at the surface has been determined along the routes of the traverses. (Net mass accumulation at the surface is the difference between gross accumulation
and gross ablation per unit of area). Between the routes of traverses,
y
estimates of the rate of accumulation have been based on topograph and
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atmospheric circulation. Lines depicting the boundaries of regions with
given rates of accumulation have been drawn, and the total annual amount
of mass accumulation has been determined by various investigators to be
between 1,800x10 9 and 2,400x].09 tons. Since it has been observed that
precipitation is the major source of mass for the ice sheet, it is now
possible to estimate the amount of net atmospheric moisture transport
south of 71°S; this amount should be at least 10 per cent greater than
the figure computed for net mass accumulation at the surface. Before
1957 the estimates of accumulation in Antarctica and/or precipitation
south of 7103 ranged between 950xl0 9 and 265x10 9 tons.
Studies of snow stratigraphy in deep sections covering approximately
50 years or more have been completed at seven locations. At the South
Pole it has been determined that a significant increase of the rate of
accumulation has taken place since the 1700's. Similar studies are being
made using data from other stations.
Ice Drainage. An important, and one of the lengthiest, glaciological
studies in Antarctica is to determine if its mass budget is positive or
negative. The end of this century may be reached before scientists will
have sufficient evidence to confirm any result. For the time being, it
is generally assumed that the ice sheet is in equilibrium. That is, mass
lost from the perimeter of Antarctica by ice flow and by calving and melting at the bottom of its ice shelves must equal net mass accumulation at
the surface. Ablation processes such as drifting snow and surface melt
runoff reaching the perimeter of the ice sheet and ice shelves have been
subtracted already, and many other processes of ablation and accumulation
are considered negligible in a polar ice sheet.
Three major ice drainage systems can be readily recognized. They
are those corresponding to the Filohner, Amery, and Ross Ice Shelves.
Based on topographic data, the drainage divides have been draw and at
least eight other drainage systems have been defined. Each drainage system is composed of several drainage basins; the divides for these are
unknown.
The arrows in Figure 1 indicate the coastline sections corresponding to groups of drainage systems. The drainage of the total mass believed to accumulate at the surface of Antarctica, between 1,800x10 9 and
2,400i10 9 tons, may be distributed as follows:
Perimeter section

Number of drainage systems

Mass drainage
(per cent of total)

A-B

5

45

C-D

4

25

D-A and B-C

2

30
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Other Problems under Study. In other glaciological studies in Antarctica
the search is for basic knowledge on specific problems. For example, the
exact terms for the flow law of ice are being sought and field data for
this purpose are being collected in several research projects. These are
long range programs and results will be available in years to came. At
present, extensive networks to measure strain on the surface of ice dames,
ice shelves, and valley glaciers have been established with the aid of
Telluroineters and by conventional surveying techniques; the latter can
be used where fixed rock points are available as is the case in the surroundings of valley glaciers. Deep drilled holes have been cased and
their deformation is being determined by means of inclinometers and gauges.
Other studies are only of local importance, such as the studies made in
snow-ice anticlines on the densifioation of firn strata by plastic deformation resulting from lateral compressive stresses.
Many glaciological observations are of special concern to other disciplines. Temperature measurements in drilled holes reaching depths of
approximately 10 meters or greater are close to the mean annual air temperature at the air-snow interface. From this information meteorologists
have been able to draw charts of surface isotherms for Antarctica. In
the same way observations of the orientation of surface features such as
sastrugi and deflation pockets have been used to determine the predominant surface wind direction at many points. Using these data, studies
have been made on the influence of surface slopes, troughs and ridges,
and of atmospheric pressure fields affecting the flow of katabatic winds.
Another example of interdisciplinary benefit is the use of the annual
stratification of the snow to provide a time scale for studies on the
amount of extraterrestrial material accumulating in the region.
The Future. There are many roads of important research in Antarctic glaciology, in fact in the science itself, which have been merely mentioned.
There is little doubt that massive sea and air support has been the key
to success in Antarctic research. The continuation of this support, complemented by the use of polar orbit satellites and long range submarines
may some day lead scientists along those roads. New techniques are needed to collect data on the temperature at the ice-rook interface inland,
on the absolute movement of surface points inland, on the amount of oalving, on the melting rates at the bottom of ice shelves, etc. Some of
these problems will be solved by technological advances of the atom and
space ages. Navigational satellites can help to determine absolute ice
movement inland over short periods; other satellites could relay information on radiation, calving, pack-ice drift, etc. As the development
of submarines continues, it may be possible in the not very distant
future to program traverses below the ice shelves by manned or unmanned
craft. Thus it will be possible to obtain data on temperature, salinity
and circulation of the ocean to help determine the rate of bottom melting of ice shelves.
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Science
Some Bacteria Can't Survive in Antarctica
Evidence that some bacteria introduced by man can't take the rugged
Antarctic environment has been found by two Ohio State University bacteriologists. Dr. William L. Boyd, conducting a study to determine the
role bacteria play in soil fertility in Antarctica, said that coliform
(intestinal) bacteria taken to Antarctica die at an extremely rapid rate.
Dr. Boyd made the discovery last year at McMurdo Station and it was confirmed this season through the work of James T. Staley, a graduate student working under Dr. Boyd, who performed experiments at Hallett Station.
Man-carried bacteria numbering over 250 million per gram of sampled
soil died so fast that nine days after introduction, they were practically gone • The same strains, cultured and taken to the Arctic by Dr.
Boyd last suer, also died quickly though at a slower rate than in the
Antarctic.
Dr. Boyd said that the lower temperature in Antarctica may have
something to do with it aswel-1 as the possibility of something unique
to the Antarctic soil which would have a more lethal effect.
Geologists Discover Extinct Volcano and an Historic Note
Four geologists from Ohio State University, who have been conducting
field studies in the southern Queen Maud Mountains this season, have reported the discovery of a second extinct volcano. (For an account of
the first discovery, see the Bulletin, Volume IV, Number 4, January 1963,
page 6). The volcanoes, the first about 5 miles southwest of the geolological camp and the second about 12 miles north, indicate, according to
Mr. George Doumani, the group leader, the possible presence of major
rifts in the earth's surface through which molten material poured to
form some of the youngest rooks in the area. This, according to Mr.
Velon 11. Minshew of the geological party, may have occurred at a time
close to the appearance of Mt. Erebus on Ross Island, about 10 million
years ago. These two are the first volcanoes discovered south of Mt.
Erebus.
In the course of the geological study of Mt. Weaver, members of the
group discovered on the mountain's suiauit a rock cairn containing a note
signed by Quinn A. Blackburn, geologist with Rear Admiral Richard E.
Byrd's Second Antarctic Expedition. The note, dated 10 December 1934,
was written in pencil and had been placed in a cocoa can. It said that
the mountain had been climbed by Blackburn, Stuart D. L. Paine, and
Richard S. Russell, Jr., and that they named the peak Mt. Weaver in
honor of Dr • Charles E • Weaver of Seattle, Washington, who was a professor of Blackburn's. The note added, "We are camped off the north
8

ridge of Mt. Weaver and have named the camp 'Camp Innes-Taylor'."
Taylor was a dog-driver in the party.
Geologists Find Marble Mountains and Fossil Plants
A party of ten scientists from the University of Minnesota, under
the direction of Dr. J. Campbell Craddook, has been investigating the
Heritage Range and a portion of the Sentinel Mountains this year as
a part of an over-all project aimed at completing the geological study
of West Antarctica.
On their return to McMurdo Station, the group reported the discovery of mountains of pure white marble in the southern Heritage Range
of the Ellsworth Mountains. In some cases, the marble was polished to
a high gloss by blowing snow and ice.
Another discovery, believed by Dr. Craddock to be much more significant, was that of fossil plants in both the northern Sentinel Range
and the central Heritage Range. The fossils, as yet unidentified, may
enable scientists to establish the age of layers of rook in the mountain ranges.

Awards
NAVY COMMENDATION MEDAL
Ccanander E.G. Grant, commanding officer of USS GLACIER, was awarded
the Navy Commendation Medal by Rear Admiral James R. Reedy on 17 March
1963. The ceremony took place at Advance Headquarters for Operation
DEEP FREEZE, Christchurch, New Zealand • The award was in recognition
of Commander Grant's achievements as Commanding Officer of GLACIER
during DEEP FREEZE 62.
Commander Grant had assumed command of GLACIER on 7 August 1961 at
Boston, Massachusetts and proceeded to Antarctica where he participated
in the earliest seasonal penetration of the ice pack and escorted replenishment vessels to the continent. He took the ship along the Marie
Byrd Land Coast where no ship had ventured before and charted the Coast
line and other features of that area. Late In the season, at the request
of the South African Government, he steamed south from New Zealand to
render assistance to RSA, a South African ship caught in the ice.
Word has been received from the South Pole that the season's first
aurora was observed at 0040 hours on 12 April. It lasted for 15 minutes.
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Construction
CONSTRUCTION OF THE UNITED STATES ANTARCTIC BASES
Part II - Post-International Geophysical Year Period
by Mr. H. G. Lewis
United States Navy Bureau of Yards and Docks
As pointed out in part I of this article, which appeared in the
last issue of the Bulletin, the United States constructed seven stations
in Antarctica for use during the International Geophysical Year. At
the end of the IGY, interest in Antarctica did not die. The United
States established continuing scientific programs in the Antarctic, and
the Navy was assigned the responsibility for support of the National
Science Foundation in these efforts. This decision brought renewed
activity in the Bureau of Yards and Docks Engineering Division in that
complete new stations, with permanent buildings, were needed almost immediately to continue the research programs across the continent. Of
the seven widely separated stations constructed under the IGY program,
four were chosen to be reconstructed or rehabilitated and maintained on
a permanent basis: MoMurdo Station, Byrd Station, Amundsen-Soott South
Pole Station, and Hallett Station. It was decided that the remaining
three would not be needed, so, Little America V was deactivated, Ellsworth was placed in temporary custody of Argentina, and Wilkes in temporary custody of Australia.
Electric power has been supplied for all the United States Antarctic
stations by multiple diesel generator sets using arctic-grade diesel oil
as fuel. The growth of our scientific program on the continent, with
McMurdo Station alone having a summer population of nearly 1,200, has
brought an increasing power demand and requirements for large quantities
of diesel oil. With the huge logistic effort required for delivery of
diesel fuel, it became apparent that a more economical method of power
generation would be highly desirable. Studies indicated that considerable savings might be achieved in transportation costs and manpower
effort by use of nuclear power in Antarctica since one reactor core contains the heat equivalent of approximately 3,000,000 gallons of fuel oil.
This led to the construction of a nuclear power plant at McMurdo Station.
The McMurdo nuclear power plant is a 1,500 kilowatt net output,
light water-cooled and moderated, forced-circulation, pressurized water
reactor. The heart of the plant is a cylindrical reactor core, about two
feet in diameter and three feet high, of uranium dioxide and stainless
steel, which has a life expectancy of two years. This reactor core is
housed in a stainless steel pressure vessel, Into which coolant water
pressurized to 1,300 pounds-per-square-inch-gage is pumped through the
core to a steam generator. Steam Is produced in the generator at 300
pounds-per-square-inch-absolute for use In a conventional steam turbinegenerator cycle. Heat in the condensing cycle is rejected to the

PU3A Nuclear Power
Plant Installation
on Observation Hill
overlooking McMurdo
Station, Antarctica,

atmosphere by four direct steam-to-air condensers located on an elevated
platform. The entire primary system is provided with a tank containment system to contain radioactive releases in event of a possible system malfunction.
Many design problems developed during the various stages of adapting
a nuclear power plant to the rigorous Antarctic environment. Of foremost
concern was the installation of a heat-emitting primary plant complex in
the permafrost terrain. Sizable rook outcroppings prevalent in the Hut
Poj..nt area indicated that a firm foundation unaffected by heat could be
located on the down-wind side of McMurdo Station, but a series of core
borings and seismological readings taken in the area indicated only fragmented rock and volcanic rubble cemented with ice. An alternate site
with sufficient rook formation to support the primary plant complex was
eventually located along-side Observation Hill about three-quarters of
a mile from McMurdo Station.
Core borings and exploratory excavation indicated this site consisted
of solid rook except for occasional ice lenses within the rock strata.
Based on heat flow studies, a cooling system was required to prevent the
heat source from melting the ice lenses. Surface snow accumulation resulted in melted water flowing beneath the core and gathering contaminants for release in the area. To solve these problems, a pipe cooling
system using outside air was installed around the primary system to intercept the heat flow in a horizontal direction. Based on heat transient
analysis, the frost line would run a distance of about 70 feet from the
core before a steady-state condition was reached. A complete temperature
monitoring system was also provided to monitor the transient position of
this frost line. This air cooling system was to be operated only when
the outside air temperature was lower than the ground temperature as
measured by thermocouple assemblies. Since this condition occurs only
for short periods at McMurdo, an air-cooled system was satisfactory.
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The Bureau designed a prefabricated steel insulated panel building
of all non-combustible materials for the nuclear power plant. This
building type, which utilizes panels having four-inch fiber glass
insulation, with steel inner and outer surfaces supported on a steel
frame, will be used for a general reconstruction of Molbirdo Station during the next several years. It is designed for 100 mile-per-hour wind
load, 35 pound-per-square-foot snow load, and a panel "U" factor of
.085. Plant-type wood decks four inches thick, covered with linoleum
or steel, are provided for the first floor and steel decks are used for
the second floor. The foundation was designed with a three-foot deep
gravel pad placed on the permafrost, wood timber sills, a rigid steel
frame, four-inch insulation, and a treated timber deck, to insulate the
permafrost from the warm floor and permit air circulation beneath the
building.
Designs were recently completed for a multi-stage flash-type seawater conversion plant for McMurdo Station. This plant, which was fabricated by Aqua-Chem, Inc. of Wisconsin, will utilize process steam from
the nuclear power plant to produce 14,000 gallons of potable water per
day. In order to minimize the effects of scale forming in the unit, which
is a main source of trouble in operation, this plant uses a maximum operating temperature of less than 157 degrees Fahrenheit. Sea water will be
pumped from beneath the ice of McMurdo Sound, through an insulated and
heated pipe, over 1,200 feet long, and up to an indoor 55,000-gallon
salt water storage tank located on Observation Hill, an elevation of
300 feet above the Sound. An armored flexible hose suction line, designed to carry away when the ice goes out, will be connected to permanent pumps mounted in a heated pump house located on the shore to provide the salt water supply. Electrically-heated tubing in the flexible
hose from the pump house to the intake end will be installed to prevent
the intake from freezing. Potable water will be delivered by gravity
through an insulated and electrically heated, above ground, copper water
main nearly three-quarters of a mile down the hill to service the camp.
The 55,000-gallon tank of potable water in the treatment plant also
will be utilized as a reservoir for indoor fire fighting with hose reels
being provided in each building.
As described in part I of this artile, the "honey-bucket" system
of sewage collection and disposal for coastal stations proved to be unsanitary and odorous during the summer months. Therefore, current reconstruction plans are based on the installation of above ground, heated
collection systems.
Another facility now being designed for McMurdo, which will also be
another "first" for the continent, is a ship unloading facility. Preliminary studies indicate that a marginal wharf may be feasible on the
west side of Hut Point adjacent to McMurdo Station. Soundings completed
during DEEP FREEZE 62 confirmed opinions that deep water is available
very close to the shore line and ice observations indicate that the downku

wind side of the Point is least affected by ice break-ups. Preliminary
studies indicate that a cantilevered truss system supported on the shore
would offer the least problems from the standpoint of annual ice movements. This type wharf would utilize trusses anchored on the shore and
extended 50 feet from the shore line to form a 70 x 200-foot wharf.
Admittedly, a marginal wharf consisting of a sheet pile enclosure
(50 x 200-feet) filled with rock blasted from the Point would be less
costly and more serviceable, but installation of this type wharf is dependent upon the possibility of driving piles in the bottom at the shore
line. The Office of Geological Survey has reported that the bottom offshore of Hut Point is covered with blue ice, and that it is extremely
doubtful that piles can be driven near the shore line • This led to a
site investigation which is currently under study to determine the feasibility of the marginal wharf installation. Core borings are being taken
both on Hut Point and in McMurdo Sound, and an effort will be made to
drive test piles through holes in the ice.
A ship unloading facility at McMurdo would reduce the annual effort
now required for multi-cargo handling, using sleds and tractors across the
ice, by thousands of manhours and would be self-liquidating in a matter
of two to three years based on preliminary cost estimates.
The Bureau is also making tests and conducting research to determine
the feasibility of constructing a more permanent runway at McMurdo. Mixedin-place asphalt and soil cement test pads constructed on the permafrost
at Marble Point indicate the feasibility of such construction; but a land
area that is relatively snow free and has adequate characteristics does
not appear to be available in the McMurdo area. Thus, current efforts
are being directed toward compaction of snow on the permanent ice barrier
off the New Zealand Scott Base. Tests completed in 1962 indicate that
compaction is possible with the pulvi-mixer, aided by water spray and
rollers, to densities suitable for wheeled aircraft. Plans for the coming season include use of the Peter Snow Miller to build a strip approximately five feet above the surrounding snow surface prior to compaction
with the pulvi-mixer. By this means, it is hoped to minimize snow aooumulation and drifts across the runway.
After the International Geophysical Year, the original Byrd Station
had to be abandoned because of the problems created by drifting snow.
Because of the desirability of the location, a new sixty-man sub-surface
station, designed in the spring of 1960 by the Bureau, and commissioned
in March of 1962, with construction about 85 per cent complete, was located in the same general area. The new undersnow camp is the most modern
of all United States Antarctic stations. This camp is based on the outand -cover concept, i.e., trenches approximately 25 feet deep and 300 feet
long are out by use of the Peter Snow Miller; these are then covered with
steel Wonder Arches, the arches are backoast with two to three feet of
snow, and a prefabricated insulated panel structure is erected within.
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More than 3,000 feet of tunnels utilizing 30-foot and 40-foot
diameter Wonder Arches and 16-foot wide Granco Arches make up the main
tunnel complex. An additional 3,500 feet of tunnels utilizing 9-foot
Granco Arches are provided for access to isolated under-snow scientific facilities required for making geomagnetic, seismology and glaciology
studies.
Above-surface structures at Byrd Station consist of four 35-foot
high aluminum telescoping towers to be jacked a total of 25 feet for
supporting the aurora, rawin, balloon inflation and radio noise equipment. The structures are enlarged versions of the original, light
weight aluminum towers which served so well.
In the tunnels, 20-foot wide T-5 buildings, erected on steel saddle
trusses were adopted as the standard for the station. This building is
of prefabricated panel construction and can be erected in modules of
four feet, utilizing plywood skin interior and exterior and insulated
with two-and-one-half inches of fiber glass. Private bedrooms, flushtype toilet facilities in each quarters building, exterior waste distribution and sanitary collection systems, more liberal recreational facilities and laboratory spaces constitute luxuries not previously provided
in the interior of the continent. This station, which is presently
heated with oil-burning hot-air furnaces, also is designed for conversion to all-eleotric heating in the event a nuclear power plant is
provided.
The new Byrd Station is the first United States Antarctic station
with complete exterior distribution utility systems. Water, which is
presently supplied from melted snow utilizing waste heat from the diesel
Jacket water, is pumped into a pneumatic pressure system and circulated
through the main tunnel complex. Rio-well pipe made up of an inner pipe,
jnsulated and strip electrically heated, and jacketed with an outer pipe is
used for the distribution main. The main is run through each building
to pick up heat and is provided with flexible connections as it enters
and leaves each building. Circulation of the water is necessary at all
times to minimize freezing problems. If a nuclear power plant should become available, a Rodriquez well utilizing steam from the plant has been
proposed as a source.
Sewage and waste water are collected in similar Rio-well insulated
pipes from each building and drained by gravity to a central pumping
station. From here they are pumped approximately 500 feet from the camp
and discharged into a dry Rodriquez well. To prevent activation in the
well, and possible contamination of the area by lateral movement of the
sewage, two dry wells will be alternately used to assure freezing action
in each well.
Bulk storage of fuel oil, using 10,000-gallon neoprene bags, is provided within the tunnels. Drummed fuel is pumped into the bags from a
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drum unloading room and then distributed to local day tanks at each
building through a piped distribution system. In addition, facilities
have been provided for unloading bulk fuel directly from IC-130 aircraft
into the tunnel storage tanks. Since approximately 400,000 gallons of
diesel oil will be required annuaU y , bulk delivery of fuel will vastly
decrease manpower requirements for handling drunined fuel.
Fresh air for the buildings is drawn from the tunnels by the warm
air furnaces, thus creating a slight positive pressure in the buildings
and releasing heat into the tunnels. This necessitates continuous tunnel
cooling to prevent the air temperature within the tunnels from rising
more than 19 degrees Fahrenheit above the surrounding snow temperature.
If heat is allowed to build up within the tunnels it will decrease the
bearing capacity of the snow walls and increase arch settlement. Studies
indicate that each 10.-degree rise in temperature increases the arch
settlement by a factor of two, thus shortening the life of the camp.
Two tunnel cooling systems, consisting of air wells for use when
the outside temperature exceeds minus 18 degrees Fahrenheit during the
suzier months, and conventional exhaust fans for use during the winter
months, were installed. The air wells consist of 15-inch diameter holes
drilled 50 feet deep into the tunnel floors, with the upper 25 feet
cased • Vertical fans mounted on top draw air through the permeable snow
cooling it to the constant snow temperatures of minus 18 degrees Fahrenheit. In this way refrigerated air is provided for tunnel cooling during
the suer months.
The most significant design project for the DEEP FREEZE 63 program
was the establishment of a new eleven-man station in the Ellsworth
Ind which is known as Eights Station. (For a related article, see
the Bulletin, Volume IV, Number 6, March, 1963, page 7). This station
consists of eleven air-transportable, skid-mounted, van-type units that
were completely fabricated and equipped prior to shipment to Antarctica.
These van units, constructed by the Alberta Trailer Company of Canada,
measuring 8 feet x 8 feet with a maximum length of 27 feet, were delivered to McMurdo, by ship and then flown by W-130 aircraft to the site.
At the site they were offloaded and positioned with a tractor into a central complex making one structure approximately 24 feet by 116 feet containing housing and kitchen units, electric power units, science labs,
and recreation areas. Since the site is in a high snow-accumulation
area, the units are designed so that they may be disassembled each year
and repositioned on the snow surface. The scientific function for which
this station is required also may require relocation of the entire station to another area. By use of portable ramps, the skid-mounted units
may be reloaded on LC-130 aircraft and flown to another area for re-erection. This type of facility requires a minimum of field construction effort and provides comfortable quarters for scientific research in the
remote areas of Antarctica to a degree little dreamed of a few short years
ago.
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The United States has also continued to operate Amundsen-Soott
South Pole and Hallett Stations. For a time, the erection of a new
station was contemplated for the South Pole. Snow accumulation, however, is much less than in Marie Byrd Land, and an engineering survey
made during the 1961-62 season showed that existing structures were in
sufficiently good condition to be maintained for some years. As a resuit a major repair and rehabilitation program was instituted and will
be continued.
Hallett Station stands on ground in an area that is snow-free during
the summer months. With permanent occupancy, the original facilities have
been added to, and the station made more commodious and comfortable. Significant changes have been the construction of a new communications building and the conversion of the old building into a science laboratory. At
neither South Pole nor Hallett have there been problems requiring special
structures or other innovations.
One feature of United States operations in the Antarctic has been
the steadily increasing use of aviation, particularly as a means of
bringing personnel to the continent and of distributing both personnel
and cargo inland. The center of air operation is at Williams Field,
built on fast bay ice in McMurdo Sound about three miles from the station. To fly and service the aircraft and provide flight services have
required the presence of a considerable number of men from both the Navy
and Air Force. Originally this personnel was housed at the station and
went back and forth to the air strip. Such a procedure was not only inefficient but also placed a considerable strain on the already crowded
station and the vehicles available for transportation.
During the last few years, however, a temporary suer camp has been
established adjacent to Williams Field. Flight control and other equipment are mounted on sleds that may be hauled back to the station after
the end of the flying season. Berthing and messing for about 300 men
are provided in Jamesway huts that are ere oted and taken down annually.
Because the possiblity exists that the bay ice may break up, permanent
facilities are not feasible. Although the preparation of runways and
the creation of the temporary camp require a very considerable effort
each year, they appear to be the only solution to the problem so long
as no land airfield exists, and the construction of the latter would be
both more difficult and expensive than seem justified at this time.
The Antarctic continent offers the challenge of the world's most
difficult and remote construction environment. The Bureau of Yards and
Docks has contributed significantly to the advancement of design, engineering knowledge, and construction techniques for the polar environment
during its support of the United States efforts in that continent. Timely
and effective design and construction support were provided for the International Geophysical Year program. The Bureau has continued to develop
and erect improved stations and facilities to support all aspects of our
Antarctic program.
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Personnel
WINTERING-'OVER PERSONNEL
During the current Antarctic winter there are 311 persons at five
stations maintained by the United States. In addition, three men, supported by our Antarctic Research Program, are with the Australians at
Wilkes Station, bringing the total to 314. Of this number, 59 are civilians and 255 military, predominantly, but not exclusively, Navy.
Included in those at United States stations are three New Zealand
nationals at Hallett and a Soviet exchange scientist at McMurdo. About
70 per cent of the personnel are at the latter station.
Civil- Military Military
ians
Officers Enlisted Total
19
Byrd
12
2
33
Eights
5
0
6
11
Hallett
9(1)
1
8
18
I 21(2)
McMurdo
188(4)
227
18(3)
Wilkes (Us only)
0
3
0
3
9
Amundsen-Scott South Pole
12
22
1
59
22
233
314
(1) Including New Zealand
(2) 11 U.S. Antarctic Research Program; 10 Atomic Energy Commission
(3)13 Antarctic Support Activity; 3 VX-6; 1 Public Health; 1 AEC.
(4) 165 Antarctic Support Activity; 23 VX-6.

News
LIT1E ALRICA STATION SIGHTED AT SEA
The alert eyes of a lookout on the icebreaker USS EDISTO recently
sighted the remains of one of the Little America stations in a tabular
iceberg far out at sea.
EDISTO had been in the Ross Sea taking oceanographic stations since
6 February. She was in the vicinity of 77°32.5' south latitude, 174°22.5'
east longitude on 24 February when she spotted an iceberg approximately
500 by 1500 feet which contained the remnants of one of the Little America stations built by Admiral Richard E. Byrd. The berg, containing Little
America III or IV, or most probably parts of both, was sighted almost 300
miles west of the original site on the Ross be Shelf.
The break had bisected the station, exposing the interiors of two
buildings. Cans and equipment placed neatly on shelves were clearly
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Buried building can be seen on right with shredded tent material hanging down. More shredded tent material can be
seen on left of photograph,
visible. Five
Five telephone poles supported by guy wires with antenna-

type fittings and two bamboo marker poles were still in place.

A helicopter from aboard EDISTO landed on the iceberg, but the
men were unable to enter the camp which was covered with 25 feet of
snow. (See additional photograph on page 31.)
STORM ClAIMS BARKENTINE BEAR
The famous 89-year-old barkentine, Bear, that took Admiral Richard
E. Byrd to Antarctica in 1933 and again in 1939 sank in the Atlantic
Ocean on 19 March.
She was being towed from Nova Scotia to Philadelphia when she
ran into 30-foot seas and winds up to 35 miles-per-hour off Shelburne,
Nova Scotia. The tug which was towing Bear, until the tow broke in the
storm, was standing by and rescued the two men aboard. Bear's formast
was broken and she listed heavily to starboard. She appeared to be
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breaking up as she sank.
For the past several
months, Bear has been undergoing restoration and reconversion in Nova Scotia. She
was to be converted to a
restaurant and maritime museum. (For a related article,
see the Bulletin, Vol. IV, No.
3, December, 1962, page 33).
Bear was launched in
1874 at Greenock, Scotland,
for use in the ice floes encountered by the sealing trade.
Her greatest historic feat was
Bear at Vest Base - January 1941
battering her way through icefilled seas in the winter of 1897-98 to come to the aid of a whaling ship
which was trapped off Point Barrow, Alaska.
-

•

Admiral Byrd found the ship in Oakland, California, the property
of a maritime museum. He reactivated her for his Antarctic trips.

Notes
PUBLICATION AVAILABLE
The United States Antarctic Projects Officer has available a supply
of National Interests in Antarctica, an Annotated Bibliography,. 1959.
This pub11oaon was compiled by Robert D. Hayton for the United States
Antarctic Projects Officer. Interested readers may obtain a copy by
notifying this office either in writing or by telephone.
FABULOUS FORAGER RETURNS
CWO George "Featherfoot" Fowler has just returned to the United
States Antarctic Projects Office from a successful traverse season in
Antarctica. He covered 846 miles from Byrd Station to Eights Station
delivering heavy equipment and supplies to the latter. Look for a story
on this in the next issue of the Bulletin.
McMurdo Station recently experienced a short spell of Indian Stmincr
when the temperature soared to plus 23 degrees Fahrenheit on 11 April.

21

Library
ADDITIONS TO THE LIBRARY COLLECTION
ARGENTINA
Corte, Alfredo, Algas do Agua Duloe on Lagos Semicongelados de Bahia Es.
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Chronology
ANTARCTIC CHRONOLOGY
(Greenwich Mean Time is used unless otherwise noted)
9 Mar - RADM Reedy, Commander Naval Support Force, Antarctica, departed
Christchurch, N.Z. at 2200 hours for Wellington, N.Z.
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9 Mar The C-54Q departed Christchurch, N.Z. at 0905 hours for Nandi,
Fiji Islands enroute to the United States.
9 Mar - Hallett Station wintering-over population consists of 18 men.
9 Mar - USS ARNEB arrived in Port L4yttelton, N.Z. at 2200 hours.
10 Mar - USNS CHATTAH00CEThE arrived in Port JAyttelton, N.Z. at 0600 hours.
10 Mar - USS GLACIER arrived at McMurdo Sound at 1300 hours. She then
departed at 1430 hours enroute to Port L,yttelton, N.Z.
10 Mar - USS FORSTER arrived in Tauranga, N.Z. at 2100 hours.
10 Mar - McMurdo Station wintering-over population consists of 227 men.
U Mar - USCGC EASTVIIND arrived in Port Lyttelton, N.Z. at 2000 hours.
She then departed at 0345 hours on 12 March for VJellington, N.Z.
12 Mar - USS EDISTO completed taking 122 oceanographic stations in the
Ross Sea at 1600 hours. She then departed for Port Lyttelton,
N.Z.
12 Mar - RADM Reedy arrived in Christchurch, N.Z. at 2340 hours from
Wellington, N.Z.
12 Mar - USCGC EASTJIIND arrived in Wellington, N.Z. at 2000 hours.
13 Mar - LTJG FRAZIER and a party of four departed Byrd Station at
1500 hours for the Aurora Sub-Station. They arrived at 0450
hours.
14 Mar - USS STATEN ISLAND arrived in Va].pariso, Chile at 1130 hours.
15 Mar - All units, ships, and airplanes are now north of 60° South
latitude.
16 Mar - USS GLACIER arrived in Port L,yttelton, N.Z. at 0530 hours.
16 Mar - RADM Reedy departed Christchurch, N.Z. at 2242 hours for Melbourne, Australia, arriving at 0535 hours on 17 March.
17 Mar - USS ARNEB departed Port Lyttelton, N.Z. at 2200 hours.
18 Mar - Aurora Sub-Station party returned to Byrd Station.
19 Mar - USCGC EASTVIIND departed
to Auckland, N. Z.

Wellington, N.Z.

Ell

at 0130 hours enroute

20 Mar - RADM Reedy departed Melbourne, Australia at 0008 hours for Canberra, arriving at 0139 hours. He then departed Canberra at
0042 hours on 21 March for Sydney, Australia.
24 Mar - RADM Reedy departed Sydney, Australia at 0143 hours and arrived
in Christchurch, N.Z. at 0700 hours.
26 Mar - USCGC EASTVIMD depared Auckland, N.Z. at 0130 hours enroute
to Fiji Islands.
1 Apr - DET AIRDEVRON SIX, Christchurch, was disestablished at 0001
hours and DET BRAVO AIRDEVRON SIX, Christchurch, was established.
5 Apr - RADM Reedy departed Christchurch, N.Z. at 0910 hours enroute to
the United States.
10 Apr - A trail party departed Byrd Station at 1630 hours for the Aurora
Sub-Station. They arrived at 2345 hours.
11 Apr - RADM Reedy arrived at Andrews Air Force Base, Maryland, at 1430
hours.
11 Apr - The trail party departed the sub-station at 1555 hours and returned to Byrd Station at 2330 hours without any difficulty.

Little America Station in an Iceberg. ( See article on page 19).
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