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Antarctic telecommunications
Advances in telecommunications systems have made communica-

tions to, from, and within Antarctica extensive and frequent, yet regular
radio contact is still difficult to maintain. The design of antennas, ca-
bles, lubricants, and equipment casings that will operate infallibly in ex-
treme conditions is only one set of factors limiting the regularity of
radio contact. Both the attenuation of radio waves travelling across the
surface of the ice sheet and the distur-
bance of signals reflected off the

	

polar ionosphere—an imperfect and	
with improvements in telecom-

	

unreliable mirror in the best ofcondi-	
munications systems ever since Sir
Douglas Mawson established the first

tions—limit the effectiveness of the antarctic radio station at Common-

	

most advanced equipment. Over the	wealth Bay on his 1911-1914 expedi-

	

past 20 years, advances in telecom-	lion. At that stage of radio develop-
munications technology have enabled ment, communication was possible
researchers to work in more and more

	

distant parts of Antarctica and still	
only during good weather and then

	

maintain contact with home bases, yet

	

	
only with Australia, Macquarie Is-
land, and with ships at sea. There was

the range of travel is still cir-

	

cumscribed by the limits of com-	
no way field parties could send or
receive messages. During and after

munications gear. World War I, developments in radio

	

The investigation of Antarctica	technology allowed Shackleton to

	

has always proceeded hand-in-hand	carry two wireless sets aboard the

Each time a research party is
placed in the field by airplane or
helicopter, one of their first tasks is
to establish radio contact with
McMurdo Station or with another
main base. The pilot who
transported the party into the field
will not leave until the party makes
radio contact. Difficulties in
establishing voice communication
were among the items discussed at
the 3rd Antarctic Treaty Meeting on
Telecommunications held in Wash-
ington, D.C., in September 1978.

Quest on the 1921-22 expedition.
Shackelton's radio could broadcast
up to 250 miles and receive signals
originating up to 3000 miles away,
but its use as an exploratory or scien-
tific tool was minimal.

Admiral Richard E. Byrd's ex-
pedition in 1928-30 was the first to
use radio as a means of regular two-
way communication within and out-
side Antarctica. Despite occasional
failures, Little America was able to
maintain regular contact with trail
parties and flight personnel. Byrd
used meteorological reports from his
aircraft to modify flight and ground
plans as necessary and depended on
meteorological reports from a
geological field party during his flight
to the Pole. Byrd's first antarctic ex-
pedition set the pattern for the use of
all subsequent radio communications.

Today telecommunications
systems still assure the safety and
progress of field parties and airplanes



and provide immediate, detailed
meteorological data for use in opera-
tional forecasts and historical studies.
Yet the present high frequency (HF)
systems that connect stations, summer
bases, field parties, ships, and
airplanes suffer the same difficulties
that plagued earlier systems. They are
highly susceptible to solar flares, high
ionospheric absorption, flutter, drift,
static, terrain interference, manmade
interference, and other effects, in-
cluding operator performance.

These problems have provoked a
constant search for ways to improve
antarctic telecommunications. The
continual modification and replace-
ment of communications equipment
by each of the treaty nations have led
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to improvements in individual
systems but, at the same time, to
difficulties in retaining the com-
patibility of divergent systems as new
technologies are realized. By 1978
the telecommunications system had
changed so much that the description
of the system at the 2nd Antarctic
Treaty Meeting on Telecommunica-
tions in 1969 was outdated.

In September 1978, representa-
tives from the treaty nations met in
Washington, D.C., to redefine the
fluid antarctic telecommunications
network and to discuss the problems
involved in radio communications.
This 3rd Antarctic Treaty Meeting on
Telecommunications approached the
telecommunications system by ex-
amining the transmission of
meteorological data within Antarc-
tica and from Antarctica to the
Global Telecommunications System
(GTS) of the World Weather Watch.

The definition of the telecom-
munications system as of September
1978 was accomplished by devising
three diagrams. The first outlined the
links for the daily transmission of
meteorological data within Antarc-
tica (figure 1). The second described
the principal routes by which
meteorological data leave the Antarc-
tic (figure 2). The third presented the
principal routes by which antarctic
data enter GTS (figure 3). The
diagrams presented, in effect, a net-
work of linkages, any of which could
be responsible for loss or delay of
data being transmitted. The discus-
sion of meteorological data transmis-
sion encompassed the transmission of
all communications, since problems
and developments in this special area
would reflect those encountered in
the transmission of other data or
messages.

Within Antarctica, changes in
in observations, data
collection, data processing, and infor-
mation dissemination techniques had
made the system less effective than it
could have been. Stations that de-
pended on the quick receipt of data to
prepare accurate forecasts were not
receiving all the necessary informa-
tion. Differing national perceptions
of data requirements and scientific
priorities had caused some of the
delays. Others were the result of
equipment modification and replace-
ment and were temporarily unavoida-

ble. Most of the problems, however,
were soluble; they were more the
result of misunderstanding and equip-
ment changeover than the result of
problems in the telecommunications
network itself.

A more pressing problem was the
loss of some meteorological data sent
from Antarctica to GTS to provide a
record for long-term climate studies.
The experts concluded that the data
could have been lost if its switching
format had not been recognized by
GTS centers. The inadvertent
duplication of several World
Meteorological Organization (WMO)
Catalog numbers, not usually a
problem, may have caused data to be
rejected. In some cases, the arrival of
one bulletin with a specific switching
number had been recorded by the
switching circuit after it had been
allowed to pass. The second bulletin
with the same number, although it was
from a different source, had been re-
jected. The experts recommended a
change in certain WMO Catalog
numbers to solve the problem of data
rejection by the switching circuits.

Conventional HF systems have al-
ways been the norm in antarctic
telecommunications. Several nations
described plans to upgrade their
systems with new HF equipment and
error-correction devices operating on
a standard signal. This equipment
will be compatible with existing gear
and should improve intra-antarctic
telecommunications as soon as it is in-
stalled.

Broader communications tech-
nologies, such as the use of geosta-
tionary or polar orbiting satellites,
promise further improvements in
telecommunications. Although
satellites have not been used for com-
munications within Antarctica, ships
and coastal stations in the region have
used satellites quite effectively. This
season the USCGC Glacier became
the first ship equipped with a satellite
communications terminal to operate
continuously in antarctic waters.
Glacier is testing the system as a plat-
form for depth soundings and related
experiments. The quality of com-
munications so far has been excellent.
The system has been unaffected by
weather or atmospheric disturbances.

The representatives at the
telecommunications meeting
acknowledged that the evolution of
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Figure 1. Links for the daily transmission of meteorological data within Antarctica.

GTS

rG RY KENGTS	 GTS

FREI
CIT

McMU RDO

LESSER ANTARCTICA
(ANTARCTIC PENINSULA)

GTS

CD- STATIONS TRANSMITTING DATA COLLECTED FROM MORE THAN
ONE STATION DIRECTLY TO THE GTS

Figure 2. Principal routs by which meteorological data leave Antarctica.

B ELL ING S HA U S EN
U. S. S. ft

PALMER 	FARADAY
U. S.	 I	 U. K.

RCTHERA
U. K.

SIPLE
U. S.

'9	 -t
SA NAT

MA RAMB 10
	

S. k
A RG.

16

SYOWA
JAPAN

\EZHNAYA
IL S. S. R.

MAW SON
AU S.

_,$2!
DIJMONT DURVILLE

GREATER ANTARCTICA
(AURORAL ZONE)

- GTS

December 1978	 3



SANA E

MOLODEZHNAYAFREI BIO

LESSER ANTARCTICA
(ANTARCTIC PENINSULA) ;CA S EYD\ ^n

(SA BM) (FASE) 5'	(RUML)	 (AMMC)
BUENOS A I RES11	 F PRETOR IA J	 MOSC	 MELBURNE

SA TNTI\(STFK)
jV \p

__

	LATITUDE •SOUTH

\	rn

	

 

I	(CHRISTCHURCH)
L.I.

LEGEND
MAWSON

[-] WMC

MCNIURDO
RTH AND

GREATER ANTARCTICA
ANTARCTIC COLLECTING STATION

	

	 ZO'\(AURORALNE)

[	 NMC OR STATION WITH SIMILAR FUNCTION

Figure 3. Principal routes by which antarctic data enter the Global Telecommunications System.

communications equipment was	they involved predicting disturbances
likely to produce a growing diversity	in radio wave propagation paths
in the communications systems used	across the auroral belt. Advances in
in Antarctica. On the other hand, they	prediction techniques would con-
acknowledged that technological ad-	tribute immediately to better HF cir-
vances could lead to cheaper com-	cuit design and help maintain a neces-
munications. They found no reason to	sary common system for operational,
discourage developments away from	scientific, administrative, and
conventional HF systems and dis-	emergency use.
cussed, for example, the promise of a
meteor burst system which could be
used during blackouts of HF com-
munications. It would involve bounc-
ing signals off the trails of meteorites
which bombard the atmosphere.

Such developments, however, will
not change the dependence on HF
systems in the near future. Partici-
pants at the meeting emphasized the
need for an exchange of research
results and information about evolv-

U.S. Navy photo by Douglas K. Nortell	ing HF technologies, especially as
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U. S. Navy photo by Richard L. Horton
All antarctic fauna and flora, including Weddell seals like the one shown
above, are covered by the Antarctic Conservation Act of 1978.

Antarctic Conservation Act of 1978

On 28 October 1978 the President
signed into law the Antarctic Conser-
vation Act of 1978 as passed by Con-
gress. The act provides "for the con-
servation and protection of the fauna
and flora of Antarctica, and of the
ecosystem upon which such fauna and
flora depend." The bill implements
for U.S. citizens the Agreed Measures
for Conservation of Antarctic Fauna
and Flora recommended in 1964
under the Antarctic Treaty.

The Act makes it unlawful for any
U.S. citizen, unless authorized by
regulation or permit:

"(a) to take within Antarctica any
native mammal or native bird,

(b) to collect within any specially
protected area any native plant,

(c) to introduce into Antarctica
any animal or plant that is not in-
digenous to Antarctica,

(d) to enter any specially protected
area or site of special scientific in-
terest, or

(e) to discharge, or otherwise dis-
pose of, any pollutant within Antarc-
tica."

Possession, transfer, import, or ex-
port of native mammals, plants, or
birds is unlawful unless authorized by
regulation or permit. The National
Science Foundation is responsible for
implementing the act and establishing
a system of permits that will allow
"the study of antarctic fauna and
flora, their adaptation to their
rigorous environment, and their in-
terrelationships within that environ-
ment."

Permits authorizing the taking
within Antarctica of any native mam-
mal or bird, not of a specially pro-
tected species, may be issued only to
provide specimens "for scientific
study or scientific information" or
"for museums, zoological gardens, or
other educational or cultural institu-
tions or uses." The permit system will
ensure that "no more native mammals
and native birds are taken in any year
than can normally be replaced by net
natural reproduction in the following
breeding season." The goal of the

system is to maintain "the variety of
species and the balance of the natural
ecological systems within Antarc-
tica."

The act enables the identification
of sites of special scientific interest in
accord with Antarctic Treaty recom-
mendations. These sites should be of
unique value for scientific investiga-
tion and for that reason will need pro-
tection from interference. Specially
protected areas may also be desig-
nated, based on their outstanding
scientific or ecological interest. Any
native mammal or bird which is ap-
proved by the United States for
special protection under the Agreed
Measures of the Antarctic Treaty may
he identified as a specially protected
species.

Permits for the taking of any
specially protected species may be
issued only if there is a compelling
scientific purpose and only if the tak-
ing of specimens will not jeopardize
the survival of the species or the exist-
ing natural ecosystem. Entry into

specially protected areas will be per-
mitted only if there is a compelling
scientific purpose which cannot be
satisfied elsewhere and only if the ac-
tions allowed under the permit will
not jeopardize the existing natural
ecosystem in the area. The operation
of any surface vehicle within a
specially protected area is prohibited.

The act requires that the National
Science Foundation designate as a
pollutant any substance which is lia-
ble "to create hazards to human
health, to harm living resources or
marine life, to damage amenities, or
to interfere with other legitimate uses
of Antarctica." The National Science
Foundation will specify actions to
control the discharge or disposal of
pollutants in Antarctica.

The Division of Polar Programs is
drafting regulations and procedures
which will establish the permit system
in advance of the 1979-1980 antarctic
research program. These procedures
will be reported in a later issue.
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Chapel of the Snows destroyed

The Chapel of the Snows at
McMurdo Station was destroyed by
fire on 22 August 1978. No one was
injured, but the chapel and almost all
its contents were a total loss.

The fire began in the rear heater
room of the building about 5a.m. The
fire crew fought the blaze successfully
in the interior of the chapel, but a
sudden flare-up indicated that the fire
had spread between the interior and
exterior shells along the top of the
building. The crew moved outside,
but despite their efforts, the flames
covered the entire chapel.

To protect the communications ca-
bles strung near the front of the build-
ing, a bulldozer pushed in the front of
the chapel. When the roof of Building
108, adjacent to the chapel, began to
smolder, volunteers shoveled snow
onto the roof and sides of the building
to protect it from damage. A front-
end loader finally knocked down the
rest of the chapel and pushed the rub-
ble away from the cables and Build-
ing 108. The bulldozer isolated still
burning sections of the pile and
dumped snow on them to keep sparks
from flying in the breeze. By 7:40
am, the fire was under control.

The Chapel of the Snows had not
appeared in the 1956 plans for
McMurdo Station. Religious services
were to be held in the mess hall. Ad-
miral George Dufek reported, "As
the construction of the buildings at
McMurdo progressed, a mysterious
pile of limber, planks, nails, Quonset
hut sections, and assorted materials
began to accumulate on a knoll over-
looking the camp." Father John C.
Condit, the chaplain, and Seabee
volunteers took these odds and ends
and built the nondenominational
chapel on their own time, after they
had finished their daily work on the
station buildings. Dufek wrote,
"Before the main camp was finished a
tidy neat church with a steeple was to
stand on a ridge overlooking the
camp. Later it even had a bell, pro-
cured from a small gasoline tanker."

Some small religious items, all
damaged, along with the chapel bell
were recovered from the rubble.
Otherwise the building and all its
contents, including historic
memorabilia from Deep Freeze One
and subsequent winter crews, were a
total loss.

U.S. Navy photo by Frank W. Greenwald
Above is the Chapel of the Snows
as it appeared in June 1966. Below,
one of the winter crew at McMurdo
looks on as fire eats away at the
chapel. Before the flames were
under control, the entire chapel had
been demolished.

Photo by Leland Carpenter
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1978-79 season begins

The U.S. Antarctic Research
Program began officially on 29
August 1978 when the first WINFLY
flight ("winter fly-in") Ianded in the
twilight at McMurdo Station. The
skiway landing area and the taxiway,
both prepared by the winter crew at
McMurdo, were in excellent condi-
tion. By 6 September, the six
scheduled WINFLY flights had been
completed and a seventh added. The
flights carried 55,506 pounds ot
cargo, 5,074 pounds of mail, and 143
passengers from Christchurch, New
Zealand, to McMurdo.

Before WINFLY began, the Deep
Freeze cargo yard at Harewood In-
ternational Airport in Christchurch
had been greatly expanded. The im-
proved facilities made operations
much smoother than in the past. The
traditional last minute bumping of
large quantities of cargo disappeared
and all cargo designated for
WINFLY was delivered to McMurdo
in excellent condition on the first six
flights. The bonus flight carried more
than 12,000 pounds of cargo that had
not been scheduled for movement un-
til October. The Navy will transport
2.5 million pounds of cargo and 1,000
passengers from Christchurch to
McMurdo before the end of the
1978-79 field season.

WINFLY was hampered by a ma-
jor magnetic storm which disrupted
communications, especially at night,
between Christchurch and McMurdo.
Meteorologists at South Pole Station,
whose twice daily radiosonde ascents
provide data essential to WINFLY
operations, found it difficult to
release their balloons in winds gust-
ing to 40 knots. Nevertheless,
WINFLY marked the successful com-
pletion of the 1977-78 season and the
beginning of the 1978-79 season.

McMurdo

Low temperatures and strong
winds curtailed outside activities at
McMurdo early in September, but the
site for the annual ice runway, chosen
before WINFLY was in progress, was
surveyed in spite of the weather. As
the weather improved, road construc-
tion and work on the runway picked

U.S. Navy photo by Douglas K. Nortell
Early in the field season the main
task is digging out camps that have
been buried by a winter's ac-
cumulation of snow. Here a member
of the Naval Support Force, Antarc-
tica, lays out cable for the main side
band communications antenna at
Byrd Station. Byrd is used as a
refueling stop for airplanes going to
Siple Station.

up. By the third week of September,
the crews had begun moving the run-
way facilities onto the ice. By the end
of the month, the runway was within a
week of completion.

After briefings on fire, safety, and
survival procedures, WINFLY ar-
rivals joined the winter crew in open-
ing berthing facilities for the season.
The Hotel water and heating systems
proved difficult to tune so that both

floors of the building would be com-
fortable. The freezing of the sewer
line serving the Hotel, the Mammoth
Mountain Inn, and the Chalet posed a
more serious problem. But by the
beginning of October, the heating and
water systems had been adjusted and
the sewer line repaired. The Mam-
moth Mountain Inn had been equip-
ped with a new water heater, and
minor construction within the Chalet
had been completed.

Winter stock reorganization in the
Berg Field Center made room inside
for equipment stored outside during
the winter. Stock location directories
and inventories of equipment needed
for the Darwin Glacier project and
for the construction camp at Williams
Field guided much of the work
throughout the month. Repairs to
stoves and lanterns, Nansen sleds, and
Scott tents were finished just before
the cargo yard was cleared of snow.
Berg Field Center crews began plac-
ing materials for the Darwin Glacier
Project in the cargo yard.

The Eklund Biological Center
gained an improved glycol refrigera-
tion system for its seawater acquaria.
The laboratory and stock room were
completely reorganized. The instru-
ment manual file was reorganized and
brought up to date. Water damaged
sections of the floor were retiled. Por-
table diving compressors were over-
hauled and prepared for the season,
as were the diving tanks and related
equipment.

Personnel from Eklund also
helped core and flag a route to Turtle
Rock for Dr. Kooyman's investiga-
tion of seals (S-026) during the first
week of September. At the same time
they helped Dr. Haschemeyer posi-
tion a fish house over a hole in the
ice off McMurdo for her study of
cold adaptation in antarctic fishes (S-
032). By mid-September Dr.
Haschemeyer's team was ready for a
second fish hut which was positioned
on the ice in less than an hour.

A route to Turtle Rock was cored
and flagged during the first week as
well. A route from Turtle Rock to
Hutton Cliffs was flagged the second.
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U.S. Navy photo by Douglas K. Nortell
Digging out Byrd Station also means digging out the vehicles used at the
station.

An attempt to lay a route to Marble
Point and New Harbor was foiled
three times by mechanical problems,
but routes to Cape Evans and Cape
Royds were cored and flagged on one
attempt at the end of the month.

Siple

At Siple Station, the preparation of
cargo for return to McMurdo was the
prime activity, along with removing
snow which had blown into the sta-
tion. A quick inspection of the sum-
mer construction camp showed that it
had survived the winter in good con-
dition.

Mid-September brought the writ-
ing of year-end reports and prepara-
tions for the station opening in Octo-
ber. Station personnel continued to
mark cargo for retrograde, dug out
tractor and diesel fuel hoses, and
restarted one of the cargo-moving
tractors. At the end of the month the
Siple crew began digging a path to the
new station through a winter's ac-
cumulation of snow.

South Pole

High winds, blowing snow, and
low temperatures limited outside
work at South Pole until the end of
the month. Pole personnel concen-
trated on preparing cargo vehicles
and on digging out the snow which
had blown into the station arches. By
the middle of the month, both the fuel
arch and the garage arch were com-
pletely cleared.

The third week in September was
the coldest week of the year at the
Pole. Temperatures dropped below
-70°C for 3 consecutive days and the
wind chill factor went off the chart at
-112°C. The crew stopped all outside
work and continued to clear the in-
terior of the station. They also in-
stalled a new thermostat in one of the
incubators in the biomedical build-
ing.

The last week of September
brought warmer weather and the
clearing of the main station doors. At-
tention turned to preparing the sum-

mer camp for station opening in mid-
October.

Palmer

Although untouched by WINFLY,
Palmer Station, too, began preparing
for the coming field season. At the
beginning of September, Palmer ex-
perienced its lowest temperatures
and highest winds of the season. Ex-
tensive plowing was needed to clear
the roads around the station.

Throughout the month the team
improved the fire alarm system and
tuned, rebuilt, and tested the out-
board motors. The stockroom was
thoroughly cleaned and inventoried,
as was the garage.

Before the end of the month, open
water could be seen on the horizon in
place of the fast ice and seals and
birds were being sighted again in the
vicinity.
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Advisory Committee for Polar Programs

Two subcommittees of the new Na-
tional Science Foundation Advisory
Committee for Polar Programs met
for the first time in 1978. The advis-
ory committee was established on 1
October 1977 as a set of six subcom-
mittees that would each provide "ad-
vice, recommendations, and oversight
concerning support for research and
research-related activities in the
polar programs area." (See Antarctic
Journal of the United States, December
1977, pp 6-7.) The full committee
will be composed of subcommittees
on glaciology, polar biology and
medicine, meteorology and upper at-
mosphere physics, earth sciences,
oceanography, and operations and
logistics. The subcommittees on
glaciology and on polar biology and
medicine met in Washington, D.C.,
last fall; the other subcommittees are
being formed.

Each subcommittee will dedicate
one meeting a year to a review of
program operations during the pre-
ceding season and plans for the com-
ing season in the arctic and in the ant-
arctic regions. The subcommittees
will examine reports, studies, fund-
ing, award and declination data,
plans, and other materials appropri-
ate to a review of the operations of the
Division of Polar Programs. The sub-
committees will discuss with the divi-
sion's staff any specific problems that
may arise in program management.
They will assist the staff in the review
and evaluation of selected proposals
as necessary.

The Advisory Committee for
Polar Programs is to serve as a source
of independent advice to the staff on
both program management and
program evaluation. The subcommit-
tees will assist in the review of
specific research proposals that pose
unusual scientific, financial, or
managerial problems and help evalu-
ate the overall content and quality of
the Division's research program.

Subcommittee on Glaciology
The Subcommittee on Glaciology

met 7-8 September 1978 to review the
National Science Foundation's
program of deep ice core drilling.

In mid-1978 the Division of Polar
Programs halted support for its own
deep drilling efforts for at least 3
years, but continued to acknowledge
the scientific need for ice cores. Four
concerns were expressed at that time:
(1) that the best drilling technology
may not have been used; (2) that the
time and money allocated may not
have been sufficient to develop or ex-
ploit the best drilling technology; (3)
that additional study and research on
drilling techniques may be required;
and (4) that the testing of drilling
techniques and the operation of the
drill to satisfy user needs should be
separate activities. The Subcommittee
on Glaciology was asked for its ad-
vice and recommendations.

The subcommittee was provided
information on drilling activities in
the field and on drill development.
They then heard reports on current
activities in the Greenland Ice Sheet
Program and in the Ross Ice Shelf
Project, which employed the wireline
drill and the flame-jet drill during
1977-78. Plans for the 1978-79 field
season using the Browning hot water
drill also were presented.

Albert P. Crary
Stephen E. Dwornik
Robert R. Francois
Samuel 0. Raymond
Paul V. Sellman
Stanley D. Wilson

Donald Garfield
Francois Gillet
Sigfus Johnsen
Herbert Ueda

Gilbert V. Levin
Peter Mazur
Frank A. Pitelka
Robert L. Rausch
Emmanuel D. Rudolph
John H. Ryther
Howard H. Seliger
William J. L. Sladen
Clayton M. White

Recent French drilling in Antarc-
tica was summarized. Separate pre-
sentations described the design and
preliminary performance tests of the
Danish lightweight electromechanical
drill and the use of the U.S. Army
Cold Regions Research and
Engineering Laboratory (CRREL)
thermal and electromechanical drills.
Progress in CRREL's electro-
mechanical drill prior to the project's
termination also was described.

At the end of the meeting, the sub-
committee was divided on various
aspects of the deep drilling problem.
The critical size of a drilling tech-
nology group, the fate of the wireline
drill, and the amount of testing which
should precede the use of a drill in
the field all drew differing views.
Also problematic was how to main-
tain a cadre of drilling personnel in
case the deep drilling effort is
resumed.

The subcommittee adopted several
interim recommendations that should
help the Division of Polar Programs
as it revises its plans for a continua-
tion of the U.S. deep drilling effort.

Washington, D.C.
NASA
University of Washington
Benthos, Inc.
U.S. Army/CRREL
Shannon and Wilson, Inc.

U.S. Army/CRREL
Laboratoire de Glaciologie
University of Copenhagen
U.S. Army/CRREEL

Biospherics, Inc.
Oak Ridge National Laboratory
University of California, Berkeley
University of Washington
Ohio State University
Woods Hole Oceanographic Institution
Johns Hopkins University
Johns Hopkins University
Brigham Young University

Subcommittee on Glaciology

Invited Participants, September 1978 meeting

Subcommittee on Polar Biology and Medicine
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Among the suggestions was a com-
plete or partial delay in deep drilling
operations which would allow the
Division to review techniques, hard-
ware, and different managerial ap-
proaches to drilling efforts. During
this period, the scientific analysis of
existing ice cores should be
emphasized. An interdisciplinary
symposium to review the promise of
new or emerging drill technologies
was recommended as well.

Subcommittee on Polar Biology
and Medicine

The first meeting of the Subcom-
mittee on Polar Biology and
Medicine was held 3 October 1978 in
Washington, D.C., to acquaint mem-
bers with the polar biology and
medicine program within the Divi-
sion of Polar Programs and with
topics of special concern.

Issues included: (1) preliminary
plans for expanding research on
marine living resources in the
southern ocean, (2) the National
Academy of Sciences evaluation of
NSF supported arctic research, (3)
development of a rationale for the
division's arctic research program,
(4) division of NSF support between
large, multi -investigator, inter-
disciplinary programs and smaller,
individual projects, and (5) the future
of the Naval Arctic Research
Laboratory at Barrow, Alaska. The
subcommittee discussed these issues
in light of probable budget trends
within the program for the next few
years, but postponed making any
recommendations until a future meet-
ing.

Two proposals under review in the
Division of Polar Programs were pre-
sented to the subcommittee for ex-
amination. In a closed session the
members discussed with division staff
the research and support problems
which needed attention. Members of
the subcommittee will prepare addi-
tional detailed peer reviews to assist
the division staff in their evaluation
of these two projects.

Staff changes at
DPP

John F. Brennan, Jr., U.S. Navy,
became staff associate for policy and
plans at the Division of Polar

Programs (DPP), National Science
Foundation, in October 1977. Com-
mander Brennan, one of three active
duty Navy officers assigned to the
Foundation to help implement the
U.S. Antarctic Research Program,
formerly was program officer with the
Arctic Research Program, Office of
Naval Research.

Gisela A. M. Dreschhoff joined
DPP in March 1978 to serve tem-
porarily as program associate for
polar earth sciences under the provi-
sions of the Intergovernmental Per-
sonnel Act. Dr. Dreschhoff is deputy
director of the Radiation Physics
Laboratory, Space Technology
Center, University of Kansas. She is
active in antarctic geological and
geophysical research.

William S. Kosar, U.S. Navy,
retired from active duty in October
1977. Commander Kosar was the
DPP aviation projects manager from
May 1975 until his retirement.

George A. Llano retired in Sep-
tember 1977 from a long career of
federal service. Dr. Llano was
program manager for polar biological
and medical sciences from 1960 until
his retirement and, in addition,
served as chief scientist for the Divi-
sion from 1972 to 1976. Among his
honors, Dr. Llano received the
Meritorious Service Award and the
Superior Accomplishment Award of
the National Science Foundation.

Richard P. Muldoon joined the
Division as writer-editor in June
1978. Previously, Mr. Muldoon
taught professional writing and edit-
ing and worked for a chemical infor-
mation center at Indiana University.

Jerome Pilon, U.S. Navy, retired
from active duty in October 1977.
Commander Pilon was commander of
Antarctic Development Squadron Six
in 1969-1970 and was associate
manager (Department of Defense) in
the Division of Polar Programs from
October 1974 until his retirement.

Richard C. Smith, U.S. Navy, was
named associate manager (Depart-
ment of Defense) of the Division's
Operations section in September
1978. Captain Smith's previous
assignment was as commander of the
U.S. Naval facility of Argentia, New-
foundland.

Raymond G. Stross was progran
associate for polar biology an
medicine from December 197
through August 1978, under provi
sions of the Intergovernmental Per
sonnel Act. Dr. Stross is an associat(
professor of biology at the Stat
University of New York at Albany.

Luther W. Wheat, U.S. Navy
became the Division's aviation proj.
ects manager in January 1978
Lieutenant Commander Wheat was a
helicopter pilot in Antarctic
Development Squadron Six for 3
years before joining the Division. In
January 1979 he is scheduled to
assume new duties at the headquar-
ters of the Naval Air Systems Com-
mand.

Francis S. L. Williamson, Jr.,
became the Division's program
manager for polar biological and
medical sciences in April 1978. Dr.
Williamson formerly was director of
the Chesapeake Bay Center for En-
vironmental Studies of the Smithso-
nian Institution.

TO. Jones retirós
Dr. Thomas Oswell Jones retired

from the National Science Founda-
tion in March 1978 after more than
21 years of service. His involvement
with the Foundation's U.S. Antarctic
Research Program began in 1958 and
continued unbroken until his retire-
ment.

In 1958 Dr. Jones was placed in
charge of the U.S. Antarctic Research
Program. When he was appointed
Director of the newly established
Division of Environmental Sciences
in 1965, the Office of Antarctic
Programs was transferred to the new
division with him. Upon reorganiza-
tion of NSF in 1969, Dr. Jones was
named Deputy Assistant Director for
National and International Programs
of which the Division of Polar
Programs is a part. Dr. Jones con-
tinued in that capacity until he
retired.

During his association with NSF,
Dr. Jones made 14 trips to Antarctica
to observe and direct the U.S. Antarc-
tic Research Program. His visits in-
cluded trips to the Soviet station at
Mirnyy on Queen Mary Coast and on
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the USNS Eltanin. The Jones Moun-
tains (73° 32S, 94° 00'W) were
named after him for his contributions
to the U.S. effort in Antarctica.

T.O. Jones

Dr. Jones was awarded the Chilean
Order "Al Merito" in 1963 for his
work in advancing U.S.-Chile rela-
tions. He was named an honorary
member of the "Chilean Antarctic
Circle" for the same reason. In 1970
Dr. Jones received the NSF
Meritorious Service Award for "his
inspirational administration of en-
vironmental science programs, par-
ticularly his worldwide acclaimed
eminence in antarctic research ac-
tivities and his development of scien-
tific cooperative programs."

Dr. Jones also was instrumental in
developing efficient managerial and
diplomatic agreements for establish-
ing several astronomical observato-
ries, particularly the one at Cerro-
Tololo in the Southern Hemisphere.
His redetermination of the chemical
atomic weight of hydrogen still stands
in the international tables.

Deaths
James M. Schopf

Dr. James Morton Schopf,
Professor of Geology and Mineralogy
at Ohio State University since 1950
and of Botany since 1964, died 15
September 1978. Dr. Schopf spent
four field seasons in Antarctica and
was an active participant at the In-
stitute of Polar Studies at Ohio State.

In 1949 he established the U.S.
Geological Survey's Coal Geology
Laboratory at Ohio State. He served
as its supervisor until his retirement
from the Survey in 1976.

Dr. Schopf participated in the
study of the Ohio Range in Antarctica
in 1960-61. He accompanied U.S.
Geological Survey expeditions into
the Pensacola Mountains in 1965-66
and into the Ellsworth Mountains and
the Ohio Range in 1966-67. He also
participated in a study of the Queen
Alexandra Range in 1969-70.

Dr. Schopf published more than
150 reports on paleobotany, coal and
coal petrography, ancient climates,
and antarctic fossil plants. He was ac-
tive in 26 geological and botanical
societies. He was twice chairman of
the Paleobotanical Section of the
Botanical Society of America; chair-
man for 11 years of the International
Association for Plant Toxonomy;
councilor of the Geological Society of
America; vice president of the Ohio
Academy of Science; and president of
the International Organization of
Paleobotany.

Six genera of fossil plants and the
highest mountain in Antarctica's Ohio
Range were named after Dr. Schopf.
His many awards include the Antarc-
tica Service Medal.

F. Alton Wade
Dr. F. Alton Wade, 75, one of the

world's leading antarctic geologists,
died 1 October 1978 in Lubbock,
Texas. Dr. Wade was research associ-
ate and director of the Antarctic
Research Center at Texas Tech
University at the time.

Dr. Wade had been involved with
U.S. activities in Antarctica since he
was a geologist on the Byrd Antarctic
Expedition of 1933-35. He subse-
quently served as chief geologist on
the U.S. Antarctic Service Expedition
of 1939-41. On the latter expedition,
Dr. Wade made long exploratory
flights and sledge trips from the West
Base at Little America into Marie
Byrd Land.

The complex and important
geologic history of Marie Byrd Land
became a lifelong project for Dr.
Wade. He returned to Antarctica to
lead geological field teams in
1962-63, 1964-65, 1966-67, and

1967-68 under NSF grants. He was
principal investigator for similar
work in the 1976-77 and 1977-78
seasons as well. His work in Marie
Byrd Land and in the central Trans-
antarctic Mountains culminated in
his preparation of the antarctic por-
tion of the Circum-Pacific Geologic
Map, now in press by the American
Association of Petroleum Geologists.

Dr. Wade published a number of
papers on his antarctic research.
Several of his major papers are still in
press, including two volumes in the
Antarctic Research Series. His exten-
sive, well-organized research collec-
tion of antarctic rocks at Texas Tech
University will serve scientists for
decades to come.

Roger Duff
Dr. Roger Duff, for the past 30

years the Director of the Canterbury
Museum in Christchurch, New Zea-
land, died of a stroke on 30 October
1978. Antarcticans will remember
Dr. Duff for his enthusiasm and his
dedication to the 100th anniversary
antarctic wing of the Canterbury
Museum. Dr. Duff was an
acknowledged authority on the Maori
culture as well, as other wings of the
Museum testify.

Thomas C. PouRer
Dr. Thomas C. Poulter, second-in-

command and scientific director of
Admiral Byrd's second antarctic ex-
pedition (1933-35), died at 81 on 16
June 1978. Dr. Poulter's dis-
tinguished career embraced pioneer
work and innovations in a dozen
scientific fields. At the time of his
death he was senior scientific advior
at the Stanford Research Institute.

In 1932, fresh from seeking
meteorites and their fragments in the
Southwest, Dr. Poulter proposed a
series of experiments to Admiral
Byrd, who was then planning his sec-
ond expedition. Byrd named Dr.
Poulter second -in -command and
scientific director. Dr. Poulter led the
tractor party that battled blizzards,
temperatures of -60 to -70° F, and ice
crevasses that forced a 58-mile detour
before the party reached Byrd at the
advance camp. Dr. Poulter justified
the rescue mission to Admiral Byrd
by measuring the heights of meteor
tracks along a 100-mile baseline on
the way.
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Just as successful on that expedi-
tion were Dr. Poulter's geophysical
measurements of the Ross Ice Shelf
near the Bay of Whales. Using
seismographic equipment, Dr.
Poulter's team obtained quantitative
data for about 5,000 square miles of
the Ross Ice Shelf. One of their sig-
nificant discoveries was the ground-
ing of the shelf upon the subsequently
named Roosevelt Island.

Dr. Poulter returned to Antarctica
with Byrd's U.S. Antarctic Service
Expedition, again as scientific direc-
tor. Dr. Poulter designed a massive
vehicle for the expedition which
would have provided great mobility,
but antarctic conditions defeated the
Snow Cruiser. The modifications
which would have made the vehicle
successful could not be made on the
ice.

In his career Dr. Poulter taught
physics, chemistry, and biology, and
became an expert in geology,
meteorology, biophysics, and many
fields of engineering. He is credited
with more than 75 patents and with
the development of antisubmarine

devices and seismic methods of oil
exploration. He was a pioneer in-
vestigator into the communication of
seals and sea lions. At the time of his
death, Dr. Poulter was involved in yet
another new field: the application of
engineering methodology and
electronic implants in the reconstruc-
tion of the human ear to cure deaf-
ness.

New cold regions
journal

Elsevier Scientific Publishing
Company has announced the forma-
tion of a new quarterly journal, Cold
Regions Science and Technology. The
editor is Malcolm Mellor, U.S. Army
Cold Regions Research and
Engineering Laboratory, Hanover,
New Hampshire.

According to an Elsevier news
release, Cold Regions Science and
Technology is an international journal
dealing with the scientific and techni-
cal problems of cold environments,
including both natural and artificial

environments. The primary concern
is with problems related to the freez-
ing of water, and especially with the
many forms of ice, snow, and frozen
ground.

Emphasis will be given to applied
science, mainly in the physical
sciences, with broad coverage of the
physics, chemistry, and mechanics of
ice, ice-water systems, and ice-
bonded soils. Earth science and
material science also will be primary
concerns. Coverage will embrace
engineering, engineering geology,
architecture, meteorology, hy-
drology, forestry, exploration geo-
physics, and naval architecture.

Elsevier notes that the journal will
print original papers, technical
reviews, short communications, let-
ters, book reviews, reports of meet-
ings and committees, and professional
announcements.

The U.S. address is
Elsevier/North-Holland, Inc., 52
Vanderbilt Ave., New York, New
York 10017.

Among the most treasured ac-
complishments of the biennial con-
sultative meetings of the Antarctic
Treaty nations has been the
establishment in Antarctica of
Specially Protected Areas—places
of outstanding scientific interest
into which entry is restricted
severely. The 17th such area,
Litchfield Island, was so desig-
nated at the eighth consultative
meeting, held at Oslo in June
1975.

Unfortunately, in the official
documents of the meeting (recom-
mendation Vll1-1), the latitude is
listed incorrectly, placing the 2.5-
square-kilometer island 90 nauti-
cal miles south of its true location.

Correction
Fortunately, at the ninth

consultative meeting at London in
September 1977, a delegate dis-
covered the error, and an official
correction (ANT/IX-50) was
issued.

Unfortunately, the correction is
incorrect. It should be dis-
regarded.

Fortunately, before the ninth
meeting took place, this journal, in
printing a report of the eighth
meeting, corrected the error.
Pages 2 and 3 of the March 1976
issue, therefore, state the latitude of
Litchfield Island correctly: 64°46'S.

Unfortunately, when reporting
the ninth meeting, this journal ac-
cepted and published the incorrect

correction. The latitude on page 2
of the December 1977 issue is in-
correct, therefore, and should be
disregarded.

The incorrect official correc-
tion will be corrected officially in
1979 at the 10th Antarctic Treaty
consultative meeting.

Fortunately, Litchfield has
weathered this crisis of correc-
tions. The six native species of
birds have found their way back to
their breeding places this year,
elephant seals lounge at the water's
edge, and the view from nearby
Palmer Station of this unique and
lovely island is unchanged.
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International travel

Elliot, David H. Ohio State Univer-
sity, Columbus, Ohio. Lima, Peru,
to consult with Dr. Morales and
Santiago, Chile, to consult with
Dr. Cedomir Marangunic, 22-30
August 1978. DPP 78-21906. 6
months. $1,059.

Haselton, George M. University of
South Carolina, Columbia, South
Carolina. Zurich, Switzerland, for
the Symposium on the Genesis and
Lithology of Quaternary Deposits,
10-18 September 1978. DPP
78-24529. 6 months. $815.

Kelley, John J. University of Alaska,
Fairbanks, Alaska. Berlin, Ger-
many, for the 11th International
Polar Meeting, 4-7 October 1978.
DPP 78-19738. 6 months. $1,551.

Mooers, Christolph N. University of
Delaware, Newark, Delaware.
Hamburg, West Germany, for the
symposium on mathematical
modelling of estuarine physics at
the 16th International Conference
on Coastal Engineering, 24 August
- 6 September 1978. DPP
78-19722. 6 months. $772.

Najarian, Tavit 0. University of
Maryland, College Park, Mary-
land. Hamburg, West Germany,
for the 16th International Con-
ference on Coastal Engineering,
28 August - 1 September 1978.
DPP 78-24575. 6 months. $778.

Wu, Jin. University of Delaware,
Newark, Delaware. Hamburg,
West Germany, for the 16th Inter-
national Conference on Coastal
Engineering, 26 August - 6 Sep-
tember 1978. DPP 78-19721. 6
months. $881.

Services and support

DeGoes, Louis. National Academy of
Sciences, Washington, D.C. Polar
Research Board. DPP 63-00009.
12 months. $225,000

Eisner, Robert. University of Alaska,
Fairbanks, Alaska. Preliminary
design of two versions of a polar
research vessel. OCE-78-07995.
18 months. $181,700 ($383,362).

Johnson, James R. Holmes & Narver,
Inc., Orange, California. Opera-
tion of Palmer Station and R/V
Hero. DPP 74-03237. 2 months.
$200,000.

Westbrook, Darrel E. Department of
Defense, Washington, D.C.
Logistics and Support. DPP
76-10886. $500,000.

Glaciology

Denton, George H. University of
Maine, Orono, Maine. Late
Cenozoic glacial history. DPP
74-20991. $9,500 ($18,274)*.

Deuser, Werner G. Woods Hole
Oceanographic Institution, Woods
Hole, Massachusetts. Concentra-
tion and isotopic composition of
carbon dioxide occluded in polar
ice. DPP 78-09014. 12 months.
$57,400.

Fireman, Edward L. Smithsonian In-
stitution, Washington, D.C. Corn;.
position and carbon-14 content of
gas at meteorite sites. DPP 78-
05730. 24 months. $51,330.

Kovacs, Austin. U.S. Army Cold
Regions Research and Engineer-
ing Laboratory, Hanover, New
Hampshire. Subsurface measure-
ments of the Ross Ice Shelf. DPP
77-19565. 12 months. $43,000.

Oeschger, Hans. University of Bern,
Bern, Switzerland. Radioactive
isotope dating and other
geochemical and isotope studies as
part of polar ice drilling projects.
DPP 76-81496. 12 months.
$33,800 ($67,600).

Parker, Bruce C. Virginia
Polytechnic Institute and State
University, Blacksburg, Virginia.
Relationship of nitrogenous
chemical content of polar ice and
snow to atmospheric nitrogen fixa-
tion. DPP 77-21417. 12 months.
$117,262.

Thomas, Robert H. University of
Maine, Orono, Maine. Analysis of
data from the Ross Ice Shelf
Geophysical and Glaciological
Survey. DPP 78-03045. 12
months. $51,000.

Thompson, Lonnie G. Ohio State
University, Columbus, Ohio.
M icroparticle stratigraphy of Ross
Ice Shelf ice cores. DPP 77-19371.
6 months. $19,900.

Atmospheric science

Helliwell, Robert A. Stanford
University, Stanford, California.
New facilities for analysis of
broadband VLF radio signals.
DPP 78-03601. 12 months.
$49,013.

Helliwell, Robert A. Stanford
University, Stanford, California.
VLF probing of the mag-
netosphere from Vostok Station.
DPP 78-18316. 12 months.
$111,449.

Biology and medicine

Ainley, David G. Point Reyes Bird
Observatory, Stinson Beach,
California. Role of seabirds in
marine ecosystems. DPP
78-20755. 12 months. $21,063.

Baust, John F. University of Houston,
Houston, Texas. Physiological and
biochemical bases of freezing
tolerance in terrestrial Erickson,
Albert W. University of Washing-
ton, Seattle, Washington.
Assimilative analysis of census
data (1967-1974) on seals. DPP
78-19904. 12 months. $50,312.

Imshaug, Henry A. Michigan State
University, East Lansing,
Michigan. Analysis and publica-
tion of data on subantarctic cryp-

Foundation awards of funds for
antarctic projects
1 July to 30 September 1978

Following is a list of National Science Foundation antarctic awards made
from 1 July through 30 September 1978. Each item contains the name of the
principal investigator or project manager, his or her institution, a shortened ti-
tle of the project, the award number, its duration, and the amount awarded. If
an investigator received a joint award from more than one Foundation
program, the antarctic program funds are listed first and the total amount of
the award is listed in parentheses. Amounts followed by an asterisk are funding
increments. The awards were made by the Division of Polar Programs and by
the Division of Ocean Sciences.
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togamic floras. DPP 77-22210. 12
months $22,000.

McWhinnie, Mary A. DePaul
University, Chicago, Illinois.
Biological investigations of ant-
arctic krill (Euphausia superba).
DPP 76-23437. $44,128*.

Earth sciences

Denton, George A. University of
Maine, Orono, Maine. Late
Cenozoic glacial history. DPP
74-20991. $8,774 ($18,274)*.

Ford, Arthur B. U.S. Geological
Survey, Menlo Park, California.
Geologic investigations of the
Dufek Intrusion. DPP 77-22765.
18 months. $140,289.

LeMasurier, Wesley E. University of
Colorado, Denver, Colorado.
Volcanic history of Marie Byrd
Land. DPP 77-27546. 18 months.
$15,077.

Zinsmeister, William J. Ohio State
University, Columbus, Ohio. Late
Cretaceous and early Tertiary
biogeography of the southern Cir-
cum-Pacific. DPP 77-21585. 12
months. $28,050.

Meteorology

Kelley, Thomas P. Department of the
Navy, Washington, D.C. Technical
support. DPP 78-20114. 6 months.
$102,800 ($149,000).

Ostlund, H. Gote. University of
Miami, Miami, Florida. Tritium.
DPP 76-23433. 6 months. $6,300.

Ocean Sciences

Jacobs, Stanley S. Lamont-Doherty
Geological Observatory of Colum-
bia University, Palisades, New
York. Physical oceanography of
the Ross Sea. DPP 77-22209. 4
months. $39,344.

Kennett, James P. University of
Rhode Island, Kingston, Rhode Is-
land. Micropaleontological and
paleoenvironmental studies of
marine sediments from the
southern ocean. DPP 78-08512. 12
months. $43,600.

Ledbetter, Michael T. University of
Rhode Island, Kingston, Rhode Is-
land. History of bottom current
scour in the southern ocean. DPP
78-08511. 12 months. $55,400.

Naval Support Force
command change

Captain Darrel E. Westbrook suc-
ceeded Captain Claude H. Nordhill
as commander of the U.S. Naval sup-
port Force, Antarctica and Antarctic
Development Squadron Six at
ceremonies in Port Hueneme,

California, on 30 June 1978. Captain
Nordhill had been support force com-
mander since June 1976.

Captain Westbrook joined the Divi-
sion of Polar Programs in August 1976
as Staff Associate for Policy and Plans.
In October 1977 he was named
Associate Manager of Polar Operations
(Department of Defense) in the Divi-
sion of Polar Programs. He left NSF in
June 1978 to assume his duties as
Commander, Naval Support Force,
Antarctica.
Captain Westbrook had come to NSF

from the Office of the Assistant
Secretary of the Navy (Research,
Engineering, and Systems). His
previous duty included assignments to
the Naval Aviation Training Command
and the Office of Naval Research. He
has served in the U.S. Navy since 1951.

Errata
Users of Folio 10 in the Antarctic

Map Folio Series, American
Geographical Society, 1968, should
note that the units for nutrients
(phosphates, silicates, nitrites, and
nitrates) given in Tables I and 2 and
Plates 3 through 6 are misprinted.
The units should read: ug.at ./L for
surface values (instead of ug/L) and
g.at./m 2 for integrated values (instead
of g/m2).
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Monthly climate summary
August 1978  	September 1978 	October 1978

Feature	McMurdo Palmer	Siple	South Pole McMurdo Palmer	Siple	South Pole McMurdo Palmer	Siple	South Pole
(date)	(date)	(date)	(date)	(date)	(date)	(date)	(date)	(date)	(date)	(date)	(date)

Average temperature	-35.8	-11.9	-38.8	-62.6	-24.6	-5.8	 -60.0	-19.9	-4.0	-26.4	-50.1
(°C)

Temperature maximum	-23.3	2.0	-20.6	-40.6	-13.3	2.0	 -37.7	-5.5	4.0	-10.6	-30.5
(°C)	 (10)	(12)	(2)	(30)	(11)	(24-27) 	(3)	(31)	(20)	(25)	(23)

Temperature minimum	-47.8	-30.0	-50.0	-77.6	-40.0	-26.0	 -78.0	-35.0	-17.0	-44.4	-69.6
(°C)	 (5)	(31)	(15)	(4)	(1)	(1)	 (18)	(11)	(22)	(6)	(1)

Average station	982.6	982.5	846.9	 982.4	989.7	 674.8	980.6	981.7	853.3	678.4
pressure (mb)

Pressure maximum	995.5	1014.1	865.3	682.5	1003.4	1017.0	 687.0	1001.5	1003.5	865.2	701.3
(mb)	 (30)	(12)	(2)	(31)	(7)	(10)	 (2)	(31)	(18)	(31)	(24)

Pressure minimum	966.0	949.8	824.3	652.4	966.5	960.5	 658.6	964.1	957.3	839.2	660.0
(mb)	 (5)	(24)	(23)	(4)	(30)	(29) 	(30)	(18)	(21)	(21)	(1)

Snowfall (mm)	 0.3	 107.9	Trace	134.6	 Trace	55.9	 Trace

Prevailing wind	 070°	3500	180°	0500	0700	350°	 0900	090°	030°	1600	010°
direction

Average wind speed	4.9	6.1	5.5	6.2	6.1	6.2	 6.1	5.9	6.3	4.7	6.6
(m/sec)

25.0	40.0	21.6	17.5	29.5	14.4	 20.6	30.0	30.0	13.4	14.9
Fastest wind speed	025°	3500	2900	0200	135°	360°	 030°	200°	020°	135°	010°/340°

(m/sec)	 (31)	(29)	(2)	(31)	(11)	(18)	 (3)	(3)	(20)	(10)	(22/23)

Average sky cover	3.5/10	8.1/10	5.2/10	3.1/8	7.3/10	8.9/10	 3.4/8	6.1/10	8.4/10	7.3/10	7.1/8

Number of clear days	2	2.4	8	18	4	1	 12	5	2	5	 5

Number partly cloudy	28	6.8	15	7	16	7	 11	15	7	7	6
days

Number cloudydays	1	21.8	8	6	10	22	 7	11	22	19	20

Number days with
visibility less	 0	3.5	8	9	2	1	 7	0.9	0.3	13.5	5
than 0.4 km

Prepared from information received by teletype from the stations. Locations: McMurdo 77 0 51'S. 166 040'E. Palmer 64046'S. 64 0 03'W. Siple 75 0 56'S. 84015'W.
Amundsen-Scott South Pole 90 0 S. For prior data and daily logs contact National Climatic Center, Asheville, North Carolina 28801.
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