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NSF photo by Russ Kinne.

Since 80 percent of antarctic sea ice melts each austral summer, the southern ocean is predominately covered by first-year
replacement ice, which has an average thickness of about 1.5 meters. Although sea ice makes navigation in polar waters hazardous
all year, the antarctic summer icepack with its more uniform thickness is generally more navigable by icebreaker than arctic icepack,
which is composed of older and more complex forms of ice. The photograph shows broken pack ice north of Ross Island.

Antarctic sea ice analysis and
forecasting

Sea ice is an enemy of the ship master or
mate. During the polar winter, sea ice is
found in concentrations and thicknesses
unnavigable by ships. In the Antarctic the
winter sea ice cover, surrounding the con-
tinent, grows to a maximum of 20 million
square kilometers. In the Arctic 11.7 mil-
lion square kilometers of winter sea ice
limit ship movements to icebreaker-assisted
operations along the fringes of the ice pack.
During the summer breakup pack ice decays
rapidly with meltwater percolating through
the floes creating "rotten ice." Antarctic
sea ice recedes during the austral summer

to 4 million square kilometers (20 percent
of its maximum)—a dramatic change in
comparison to arctic sea ice that recedes to
5.2 million square kilometers (about 45
percent of its maximum) with much of the
ice surviving the summer melt.

Travel in polar waters, covered by easily
broken, rotten ice, requires close observa-
tion of changing ice conditions. Even a
seasoned ship-handler, transiting these wat-
ers, can be lulled into a false sense of secu-
rity. Unobserved within the pack may be
such hazards as a multiyear floe known to
seamen as blue ice. This multiyear ice is

thick and fresh, having survived at least
two seasonal melts and undisturbed may
grow to be 3 to 4 meters thick.

Charting the distribution and movement
of antarctic and arctic sea ice is the respon-
sibility of the U.S. Navy-National Oceanic
and Atmospheric Administration Joint Ice
Center (JIC) which has been in existence
since 1976. Operating from the Naval
Polar Oceanography Center in Suitland,
Maryland, the JIC also provides ice analy-
sis and forecasting services for the U.S.
Great Lakes. These analyses use data pri-
marily from polar-orbiting satellites and
are considered critical for safe polar navi-
gation in both polar hemispheres. In addi-
tion, increased knowledge of sea ice distri-
bution is imperative for the further im-
provement of numerical models used in



weather forecasting and for a better under-
standing of global climate.

In the Antarctic, accurate knowledge of
ice conditions can save thousands of dol-
lars in fuel by enabling ships to navigate
the most efficient and expedient route to
destinations. More importantly, this know!-
edge can enhance the safety and survival
of ships. As evidenced by the December
1981 sinking of the West German research
vessel Gotland 11 off Cape Adare in Victo-
ria Land, dense sea ice can be dangerous—
especially when under dynamic pressure.

Although sea ice presents a substantial
danger to shipping, routine observations
and forecasting of seasonal and daily ice
conditions were not begun until the 1950's.
In the late 1940's U.S. Navy ships, trans-
porting construction materials to U.S. arc-
tic stations, incurred millions of dollars of
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damage from sea ice. These losses spurred
the development of a naval ice observation
and forecasting program. The Naval
Oceanographic Office was the first Navy
organization tasked with the sea-ice fore-
casting program. In 1954, the Naval Weather
Service began training aerographer's mates
to observe sea ice, and in 1963 short-range
operational sea-ice forecasting became a
Naval Weather Service responsibility. For
the next 7 years, the Naval Weather Ser-
vice conducted its ice operations from the
Fleet Weather Central in Kodiak, Alaska,
and the Fleet Weather Facility in Argentia,
Newfoundland.

In 1970, forecasting was centralized at
the Naval Polar Oceanography Center, then
known as the Fleet Weather Facility, Suit-
land, and became a global effort with the
addition of antarctic responsibilities. The
Suitland location brought together the res-
ources of the National Environmental Sat-
ellite Service, the National Meteorological
Center, and the Fleet Weather Facility and
provided sea ice observers with immediate
access to satellite imagery and meteorolog-
ical charts. Today, the JIC employs 2 naval
officers, 18 enlisted specialists, and 3 civil-
ians. Additionally, two NOAA civilians
from the National Earth Satellite Service
and the National Weather Service partic-
ipate as an analyst and a supervisor.

Satellite data from the National Earth
Satellite Service in Suitland, the Air Force
Global Weather Central in Omaha, Neb-
raska (by way of the Pentagon), the Fleet
Numerical Oceanography Center in Mon-
terey, California (via an on-board interac-
tive computer called the Naval Environ-
mental Display Station), and NASA's God-
dard Space Flight Center in Greenbelt,
Maryland, ensure access to most available
data for analysis. Global ship reports and
U.S. and foreign aerial reconnaissance data
are also available through Navy and NOAA
communication circuits. Current meteoro-
logical charts and forecasts from the Nat-
ional Meteorological Center in Suitland
and the Fleet Numerical Oceanography Cen-
ter are factored into the preparation of ice
forecasts.

Satellite imagery is the most important
data source for the effective global analy-
sis of sea ice. Sensors aboard the various
satellites respond or are sensitive to radia-
tion from different portions of the elec-
tromagnetic spectrum. The physical prop-
erties of sea ice cause the ice to emit or
reflect radiation in specific ways (different
types of sea ice have different electromag-
netic signatures) that an analyst can exploit.
Limited high-resolution (1 kilometer) vis-
ual and infrared imagery from NOAA polar
orbiting satellites provides detailed infor-
mation on inner pack ice conditions and
ice types critical to research and shipping
operations. By analyzing differences in the
reflectivity and thermal characteristics of

the imagery, information relating to con-
centration and type of sea ice can be map-
ped. Visual and infrared imagery cannot
see through clouds, but this restriction can
be overcome using low resolution (25 kil-
ometers) passive microwave imagery from
the Nimbus 5 and 7 polar-orbiting satel-
lites. Mictowave radiation, not affected by
clouds, can be detected by the satellite sen-
sor in any weather.

Manual techniques also are used in sea
ice forecasting. JIC specialists superimpose a
chart of forecast surface winds on the exis-
ting edge and inner pack concentrations
and then "move" or advect the ice at a rate
of 1 to 3 percent of the wind speed and at
an angle of approximately 30 degrees to
the right of the true wind in the Northern
Hemisphere or 30 degrees to the left of the
true wind in the Southern Hemisphere.
The angle is varied according to ice con-
centration and roughness. Ocean currents
also are significant and are incorporated
into the final ice forecast.

Another important consideration is tem-
perature. When cold winds blow off the
continental land masses of the Arctic or
the antarctic continent in early fall, sea
water cools rapidly. When it has unifor-
mly cooled to the brink of freezing (29°
Fahrenheit or -1.6° Celcius), rapid growth
of ice over large expanses of ocean is pos-
sible and must be considered in prepara-
tion of the forecast. Computer guidance,
in the form of ice drift vectors, is available
for the arctic seas. The vectors are com-
puted from a simple one-dimensional empir-
ical algorithm. A naval research group has
almost completed work on a two-dimen-
sional dynamic/thermodynamic numer-
ical model for the Arctic Ocean. This model
will include sea ice forecasts through growth,
advection, and decay stages. A similar num-
erical model also is planned for antarctic
waters.

During the austral summer, aerial ic,
reconnaissance and forecasting personnel
are deployed from Suitland to McMurdo
Station, Antarctica, to provide support to
the United States Antarctic Program. These
ice forecasters prepare analyses and fore-
casts using satellite imagery received dir-
ectly at McMurdo Station to augment ice
information received from the JIC in Suit-
land and from ice-reconnaissance flights
over the Ross Sea. After incorporating all
available ship observations, the ice infor-
mation is disseminated through facsimile
broadcast and naval message from McMurdo
Station. Ice information from the JIC is
transmitted to Palmer Station near the Ant-
arctic Peninsula for rebroadcast to ships
operating between 90°W and 20°E. In addi-
tion to providing direct support to ships of
the U.S. Coast Guard and Military Sealift
Command, the JIC regularly provides dir-
ect support to vessels such as Argentina's
irizar, Japan's Fuji, South Africa's Agul-
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High-resolution visual and infrared imagery from National Oceanic and Atmospheric Administration polar orbiting satellites pro-
vides detailed information on inner pack ice conditions and ice types critical to research and shipping operations. This Advanced
Very High Resolution Radiometer image taken by TIROS-N on 13 January 1980 shows the ice edge near Ross Island and along the
coast of southern Victoria Land. Satellite imagery such as this helps analysts and forecasters to map changing sea ice conditions.
Numbers show ice concentration in tenths, and 0/w means "open water." The lines identifying the ice limits were provided by the
Joint Ice Center.
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tion was published in the December 1980
issue of the Antarctic Journal.

The first meeting of the Convention
Commission, established by the Conven-
tion, was held in Hobart, Australia, from
25 May to 11 June 1982.

U.S. antarctic program
receives Presidential
support

In a 5 February 1.982 memorandum to
executive agencies the President of the
United States announced his decision that
the United States will continue to support
an active and influential presence in Ant-
arctica through scientific research and
related activities. The memorandum was
prepared in keeping with a recent review
of the antarctic program by the Antarctic
Policy Group, an interagency committee
chaired by the Department of State.

As the President has directed, the Na-
tional Science Foundation will continue to
budget for and the manage the U. S. ant-
arctic program, including support activities.
The U.S. antarctic program will include
the conduct of science research in all major
disciplines. Year-round stations will be
maintained at the South Pole and two
coastal locations.

The Convention on the Conservation of
Antarctic Marine Living Resources, signed
by 15 nations in May 1980, entered into
force on 7 April 1982, upon ratification by
8 of these 15 signatories. The United States
became the seventh ratifying nation when
the U.S. instrument of ratification was
signed by the President in February 1982.
The decisive eighth ratification was made
by New Zealand in March 1982.

The six nations that ratified the conven-
tion in 1981 are Australia, Japan, the Sov-
iet Union, Chile, South Africa, and the
United Kingdom (all consultative parties to

the Antarctic Treaty). Upon ratification,
each of the nations became a contracting
party to the convention.

The convention establishes a conserva-
tion standard to ensure the continued health
of individual species of antarctic marine
organisms and defines rational use of these
resources as actions that will not disturb
the ecosystem's balance. This standard
applies not only to the area south of 600
South latitude, which is covered by the
Antarctic Treaty, but also to the area bet-
ween 60°5 and the Antarctic Convergence
(see map above). The text of the conven-

During its study the Antarctic Policy
Group reviewed the current program and
proposals for future U.S. antarctic activi-
ties. Their final analysis emphasized the
need to maintain a balanced research pro-
gram in Antarctica as the best way to ex-
press U.S. national interests in the conti-
nent. They also stated that program man-
agement by the Foundation, which has
been responsible for managing and fund-
ing the program since 1972, was the most
cost effective system.

Founded in 1965, the Antarctic Policy
Group provides policy guidance for all
U.S. activities under the Antarctic Treaty
and reviews U.S. activities in Antarctica
each year on a schedule coordinated with
budget decisions. The National Science
Foundation along with the Departments of
State and Defense are permanent members
of the policy-making group; 13 other gov-
ernment organizations are ad hoc members.
Their 1970 review resulted in the consoli-
dation of planning, funding, and manage-
ment of the antarctic program in a single
package at the National Science Foundation.

The text of the President's memoran-
dum, follows this article.

The boundary (solid line) of the Convention on the Conservation of Antarctic Marine Living
Resources is determined by the approximate location of the Antarctic Convergence (shaded
area). Within this area the convention protects all species of marine organisms and establishes
a standard for rational use of these resources. By designating all populations, not just har-
vested ones, as resources the convention recognizes the interdependence of the components
of the antarctic marine ecosystem.

April 1982 marks beginning
of antarctic marine conservation regime

Antarctic Journal



President's Memorandum
The White House

Washington

February 5, 1982
Memorandum for

The Secretary of State
The Secretary of Treasury
The Secretary of Defense
The Secretary of the Interior
The Secretary of Commerce
The Secretary of Transportation
The Secretary of Energy
The Director, Office of Management and

Budget
The Director of Central Intelligence
Chairman, Joint Chiefs of Staff
Director, Arms Control and Disarmament

Agency
Director, Office of Science and Technology

Policy
Administrator, Environmental Protection

Agency
Director, National Science Foundation

Subject: United States Antarctic Policy
and Programs

"I have reviewed the Antarctic Policy
Group's study of United States interests
in Antarctica and related policy and pro-
gram considerations, as forwarded by the
Department of State on November 13,
1981, and have decided that:

"The United States Antarctic Program
shall be maintained at a level providing an
active and influential presence in Antarc-
tica designed to support the range of U.S.
Antarctic interests.

"This presence shall include the conduct
of scientific activities in major disciplines;
year-round occupation of the South Pole
and two coastal stations; and availability
of related necessary logistics support.

"Every effort shall be made to manage
the program in a manner that maximizes
cost effectiveness and return on investment.

"I have also decided that the National
Science Foundation shall continue to:
• budget for and manage the entire United

States national program in Antarctica, in-
cluding logistic support activities so that
the program may be managed as a single
package;

• fund university research and federal
agency programs related to Antarctica;

• draw upon logistic support capabilities
of government agencies on a cost reim-
bursable basis; and

• use commercial support and manage-
ment facilities where these are determined
to be cost effective and will not, in the
view of the Group, be detrimental to the
national interest.

"Other agencies may, however, fund and
undertake directed short-term programs
of scientific activity related to Antarctica
upon the recommendation of the Antarc-
tic Policy Group and subject to the budg-
etary review process. Such activities shall
be coordinated within the framework ot-
the National Science Foundation logistic
support.

"The expenditures and commitment of
resources necessary to maintain an active
and influential presence in Antarctica,
including the scientific activities and sta-
tions in the Antarctic, shall be reviewed
and determined as part of the normal bud-
get process. To ensure that the United State'
Antarctic Program is not funded at the
expense of other National Science Foun-
dation programs, the OMB will provide
specific budgetary guidance for the Ant-
arctic program.

' • To ensure that the United States has the
necessary flexibility and operational reach
in the area, the Departments of Defense
and Transportation shall continue to pro-
vide, on a reimbursable basis, the logistic
support requested by the National Science
Foundation and to develop, in collabora-
tion with the Foundation, logistic arrang-
ements and cost structure required for effec-
tive and responsive program support at
minimum cost.

"With respect to the upcoming negotia-
tions on a regime covering Antarctic min-
eral resources, the Antarctic Policy Group
shall prepare a detailed U.S. position and
instructions. These should be forwarded
for my consideration by May 15, 1982."

(Signed) Ronald Reagan

Antarctic Conservation
Act permit applications
due

The Antarctic Conservation Act became
effective on 1 July 1979. Under this Act
permits are required for certain activities
in Antarctica. Regulations (published in
the June 1979 issue of the Antarctic Jour-
nal) have been implemented to conserve
and protect mammals, birds, and plants
native to Antarctica and to preserve the
ecosystem.

For the 1980-1981 season 12 permits
were issued, and for the 1981-1982 sea-
son 16 were issued. The activities covered
by the permits included capturing birds
and seals for study in Antarctica or the
United States, introducing fish to Antarc-
tica for laboratory experiments, and col-
lecting geological samples in Specially Pro-
tected Areas and Sites of Special Scien-
tific Interest.

a^	^!,^ I	 —	I ^,

U. S. Navy photo (780111) by Douglas K. Nortell.
Elmer Birney of the University of Minnesota
tags a Weddell seal pup, while Harry Phillips
holds the seal's flipper. University of Minne-
sota graduate student Jan Eldridge prepares
another tag. Tagging helps biologists study
the movement, population changes, and re-
production and feeding habits of seals, but
such research activities require Antarctic Con-
servation Act permits.

Specially Protected Areas are areas of
outstanding environmental interest, while
Sites of Special Scientific Interest are areas
of unique scientific value requiring pro-
tection from interference. The 14 Specially
Protected Areas, designated by the Direc-
tor of the National Science Foundation,
were identified by the Antarctic Treaty
consultative parties in the "Agreed Mea-
sures for the Conservation of Antarctic
Fauna and Flora," developed in 1964. Sites
of Special Scientific Interest are those ap-
proved by the United States in accordance
with recommendations made at the Eighth
Antarctic Treaty Consultative Meeting and
designated by the Director of the National
Science Foundation. Entry into specially
protected areas and certain sites of special
scientific interest is prohibited without a
permit.

The National Science Foundation initi-
ated the permit system in response to the
Antarctic Conservation Act, which implem-
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ents the 1964 Agreed Measures. Besides
entry into the designated specially protec-
ted areas, permits are required if resear-
chers intend to take any native antarctic
mammal or bird during research. In the
Act, the definition of "to take" includes
to remove, harass, molest, harm, pursue,
hunt, shoot, wound, kill, trap, capture,
restrain, or tag native mammals or birds
or to attempt to do any of these activities.
Collecting native plants in specially pro-
tected areas, importing into or exporting
from the United States any native antarc-
tic bird, mammal, or plant, and introduc-
ing any nonindigenous plant or animal
also require permits under the Act's reg-
ulations.

Applications are evaluated on the basis
of the Conservation Act objectives. After
an application is approved, a permit will
be issued by the Director of the National
Science Foundation. Violators of the act
are subject to heavy fines (up to $10,000)
and/or 1-year imprisonment.

If there is doubt as to whether a 1982-
1983 project requires a permit, research-
ers should contact the Division of Polar
Programs as soon as possible. A booklet,
containing a copy of the law with regula-
tions, permit forms, and instructions is
available from the Permit Office, Divis-
ion of Polar Programs, National Science
Foundation, Washington, D.C. 20550.

New source of ultra-
low-frequency waves
discovered

Data acquired at Siple Station, Antarc-
tica, and stations in the northern hemis-
phere over the last 3 years enabled Theo-
dore J. Rosenberg and Peter B. Morris of
the University of Maryland and Louis J.
Lanzerotti of Bell Laboratories in Murray
Hill, New Jersey, to discover a previously
unknown source of ultra-low-frequency
(ULF) waves in the earth's upper atmo-
sphere. Their discovery links solar flares,
temporary eruptions of solar gases from
small areas of the sun's surface, with the
occurrence of ULF waves in the ionosphere.
Before this discovery, atmospheric physic-
ists believed that naturally occurring ULF
waves were generated by the interaction
between the solar wind and the earth's
magnetic field and from discharges within
the magnetosphere during magnetic storms.
ULF waves have a frequency of less than
10 cycles per second.

,.
1

The ionosphere is that part of the upper
atmosphere which begins about 80 kilo-
meters above the earth and extends out-
ward 560 to 965 kilometers. This region,
which forms the base of the magnetosphere,
is composed of electrically charged partic-
les which reflect radio waves and make
possible long-distance communications.
The magnetosphere begins about 100 ki-
lometers above the earth. Shaped like a
giant comet, the magnetosphere has a long
tail, extending several million kilometers
into space and pointing away from the
sun. The side facing the sun is relatively
blunt and reaches 64,000 kilometers above
the earth. In this region, the solar wind,
streams of electrons and protons flowing
from the sun, is trapped and deformed by
the earth's geomagnetic field.

Drs. Rosenberg and Lanzerotti and Mr.
Morris found that when ionization of the
ionosphere is increased by ultraviolet light
and x-rays from solar flares, the conduc-
tivity of the ionosphere is increased, and
ULF waves are generated. At ground sta-
tions the scientists used magnetometers
and riometers to obtain data. A magne-
tometer measures the fluctuations in the
magnitude and direction of the earth's mag-
netic field. A riometer or relative ionos-
pheric opacity meter measures the ability
of the ionosphere to absorb electromag-
netic waves by determining and recording
the levels of cosmic radio noise.'a

U. S. Navy photo (XAM-0529 . B-12-80) by Brad F. Guttlila.

This Adelie penguin rookery at Cape Royds, Ross Island, is the southernmost known colony
of this penguin species. The penguins are protected by the Antarctic Conservation Act. A
permit is required before scientists can conduct research at Cape Royds, one of eight Sites of
Special Scientific Interest.

Data were gathered at Siple Station and
four stations in the northern hemisphere,
two in Quebec, Canada, and two in New
Hampshire. Siple Station, 1,290 kilomet-

Antarctic Journal



U. S. Navy photo by Gordon M. Sobe.

The West German ship Got/and II beset off Cape Adare. The photograph was taken from
a U. S. LC-130 airplane several hours before the ship sank. In the foreground is one of
the Hughes 500 helicopters used to transport scientists and crew to safety and later to a
U. S. camp in northern Victoria Land.

ers from the South Pole at the base of the
Antarctic Peninsula, is at the end of one
geomagnetic line of force that passes out-
ward through the magnetosphere and re-
turns to earth in the northern hemisphere
at what is called its conjugate point, near
the four stations. At Siple Station there
also is little electromagnetic disturbance.
By correlating magnetometer and riometer
data taken at the five stations with data on
solar flares from satellites, the scientists
were able to locate the new source of ULF
waves.

This discovery will help scientists un-
derstand both the structure of the magne-
tosphere and the ionosphere, and the in-
teraction between these two regions that
surround the earth. Besides being of fun-
damental scientific importance, ULF waves
can be used to predict the occurrence of
magnetic storms that can disrupt electric
power systems on a large scale and cause
outages in long-distance communications.
Because these waves penetrate the earth,
they also are useful in studying the earth's
crust and upper mantle. Drs. Rosenberg
and Lanzerotti and Mr. Morris have pub-
lished the results of their work in the Phys-
ical Review Letters, one of the journals of
the American Physical Society.

U.S. aids West German
research party

During the afternoon of 18 December
1981, the West German research ship Got-
land 11 sank off the coast of northern Vic-
toria Land. The 93-meter, ice-strengthened
Gotland II was in this region to support
West German scientists investigating the
geology and geophysics of northern Vic-
toria Land. The program was to be a con-
tinuation of research begun during the
1979-1980 austral summer.

On 17 December, McMurdo Station per-
sonnel received word, relayed from a U.S.
field camp in northern Victoria Land, that
the 4,400-ton ship was trapped in the pack
ice in Yule Bay (70°44'S 166°40'E). Fur-
ther communication revealed that the ship's
starboard side had been bent by the pres-
sure of the ice, and a leak had developed
in the hold. The captain had immediately
evacuated 27 of the 41 crew members and
passengers, including the West German
scientific party, to a coastal camp known
as Birthday Ridge Camp, approximately
120 miles from the U.S. field camp in nor-
thern Victoria Land.

At first no emergency assistance was
requested because the emergency discharge
pumps onboard seemed to be controlling
the amount of water entering the hold.
Several hours later, the captain reported

that the water level in the ship's hold was
rising at a rapid rate, the pumps could not
keep up with it, and water prevented the
crew from reaching the leak to repair it.
At this point all but four crew members
were evacuated to the camp. Additional
pumps, requested from McMurdo Station,
were transported and airdropped by U.S.
Hercules craft a few hours later, but be-
fore the pumps were put into operation
the ship's main deck was flooded.

All 41 crew members and scientists were
safely evacuated by the expeditious Hughes
500 helicopters along with equipment and
supplies and moved to one camp near Lil-
lie Glacier (70°45'S 163 0 55'E) and two tem-
porary camps nearby. Later the helicop-
ters moved all personnel and some critical
equipment to the U.S. field camp near the
Canham Glacier (approximately 71°49'S
163 0 E). From this location they were flown
to McMurdo Station by U.S. LC-130 air-
craft. The USNS Southern Cross, Mc-
Murdo's annual resupply ship, took the
helicopters on its regular return trip to
Port Hueneme, California, where their
owner retrieved them.

Although many ships have been trap-
ped, the Gotland II was only the third
ship known to be crushed and sunk in
Antarctic pack ice. In 1903 the Norweg-
ian whaling ship Antarctic, which was sup-
porting a Swedish exploration party on

Snow Island near the Antarctic Peninsula,
was locked in the ice floes and carried by
the wind and ice for over a month before
the ship sank off Paulet Island. Twelve
years later in October 1915, the Endur-
ance, carrying Ernest Shackleton's party,
was beset and sank a month later. The
stranded men eventually reached Elephant
Island from which Shackleton and 4 oth-
ers began a journey in a make-shift boat
across the southern ocean to South Geor-
gia Island to find help for the rest of the
party.
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On 24 October 1981, an LC-130 airplane
brought construction workers from Mc-
Murdo Station to a site in northern Victo-
ria Land to set up a field camp. During
the next 2 weeks these workers under the
direction of Allan Priddy and other em-
ployees of Antarctic Services, Inc., the
USARP support contractor, erected a ply-
wood generator hut and five Jamesway
buildings (see photograph above).

On 6 November the first scientists and
technicians arrived at the camp, 600 ki-
lometers north of McMurdo Station, Ross
Island. Between 9 November (when sci-
ence flights began) and 13 January 1982,
63 researchers from four countries (Un-
ited States, New Zealand, Australia, and
West Germany) participated in 22 projects
focused on the geology and geophysics of
the region. During this time these scien-
tists and technicians investigated an area
that extended to the polar plateau on the
west, the sea on the north and south, and
almost to Hallett Station (72°19'S 170°13'E)
on the east-185 kilometers or 100 nauti-
cal miles in radius. The chief scientist for
the expedition Edmund Stump, of Ariz-
ona State University, established scientific

priorities, and ANS, Inc. employee Philip
V. Colbert was camp manager.

Three UH-1N helicopters along with
motor toboggans were used for local trans-
portation. John Splettstoesser of the Minne-
sota Geological Survey arranged and co-
ordinated daily flight schedules in consulta-
tion with Navy helicopter pilots and par-
ticipating scientists. Investigators used
motor toboggans extensively in the field
and were able to continue field work, even
when poor weather prevented helicopter
flights.

Northern Victoria Land is made up of
high mountain ranges forming the north -
ern end of the Transantarctic Mountains.
One of the expedition's objectives was to
provide information for more accurate geo-
logic maps of the region. Based on the
data acquired during the 1981-1982 aus-
tral summer, some earlier geologic maps
can be revised. A total of 12 maps in the
1:250,000 Antarctic Geological Reconnais-
sance Series will be produced by combin-
ing this season data with information pre-
viously acquired.

During the expedition each major rock
group was investigated by at least one field
party. Other investigations included studies
of present and past glaciation, gravity and
airborne-radiometric surveys, a meteorite
search, and a biological investigation of
lichens living beneath the surface of rocks.
Reports on science projects conducted in
northern Victoria Land will be published
in the 1982 review issue of the Antarctic
Journal.

The northern Victoria Land camp was
one of several large field camps suppor-
ted by the U. S. Antarctic Research Pro-
gram in recent years. Other similar camps
were in Marie Byrd Land (1977-1978),
Darwin Glacier (1978-1979), and the El-
lsworth Mountains (1979-1980). Of these,
the northern Victoria Land camp support-
ed the greatest number of science personnel
and projects. In the Ellsworth Mountains
42 scientists participated in 7 projects, at
Darwin Glacier 50 investigators took part
in 12 projects, and in Marie Byrd Land 13
participated in 5 projects.

NSF photo by Russ Kinne.

In the Bowers Mountains (71 0 10'S 163015'E)
these geologists from Western Washington
University are collecting granite cores with a
diamond-bit coring drill, which is lubricated
by a water-oil-alcohol mixture from the bot-
tle in the foreground, as a part of a study of
the region's tectonic history. They are inter-
ested in the region's position before the
breakup of Gondwanaland.

NSF photo by Russ Kinne.

Five Jamesways—prefabricated, wood-framed and wood-floored buildings covered with insu-
lated canvas blankets—provided living quarters, galley facilities, work spaces, and a helicop-
ter maintenance area for scientists and support personnel at the northern Victoria Land base
camp. Field parties used motor toboggans and sleds for transportation.

J

Northern Victoria Land
expedition, 1981-1982	 I
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NSF photo by Russ Kinne.
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At Sledgers Glacier (71 0 26 1S 162 0 48 1 E) in the Bowers Mountains a member of Antoni Wodz-
icki's (Western Washington University) party prepares the camp. The pyramid-shaped Scott
tent, similar to tents used by Robert F. Scott, is stable in high winds and can be erected
quickly. The dome-shaped, nylon Blanchard tent is another standard antarctic shelter.

Zrl

NSF photo by Russ Kinne.

Mason Hale, Smithsonian Institution, studies
a sedimentary rock. Dr. Hale is a member of
the biology team that came to northern Vic-
toria Land to continue an investigation of
algae, fungi, and bacteria living just beneath
the surface of rocks.

NSF photo by Russ Kinne

The northern Victoria Land base camp was established at the north end of Evans Névé near the head of the Canham Glacier
(72°12'S 163°50 1 E). Like similar camps in prior years at the Darwin Glacier and Ellsworth Mountains, this one supported a large
group of geologists, geophysicists, and glaciologist. The helicopter is one of three UH-lNs used to transport field teams.
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U. S. Navy photo (90227-12-78) by Douglas K. Nortell.

At Vostok, a Soviet Union station in East Antarctica, glaciologists drilled into the East Antarctic
Ice Sheet, which is 3,360 meters thick at this location, to a depth of 1,475 meters between 1979
and 1981. The two towers (right center) house the drilling machinery.

The International Antarctic Glaciologi-
cal Project (IAGP) is a study of a large part
of the antarctic ice sheet, an effort involv-
ing Australia, France, Japan, the Soviet
Union, the United Kingdom, and the United
States. The coordinating council of the IAGP
met on 18-21 October 1980 during XVI
SCAR at Queenstown, New Zealand, and
again on 14-15 September 1981 at Wash-
ington, D.C., after the Third International
Symposium on Antarctic Glaciology at Co-
lumbus, Ohio, to review the activities and
plans here summarized.

Australia. In addition to further move-
ment, magnetic, and isotopic, surveys on
Law Dome and in the upper reaches of the
Totten and Vanderford Glaciers, a start
has been made on a series of traverses,
which ultimately are to extend along the
2,000-meter contour from Victoria Land
in the east to the Sor Rondane Mountains
and beyond into Queen Maud Land in the
west. The first of these traverses from Casey
Station has now reached longitude 1230E.
An automatic weather station measured
temperatures, 2 and 4 meters above the
surface, and wind for 7 months at 68 0 24'
12 0 io'E and will be reestablished after an
overhaul. A second automatic station was
to be established inland of Mawson Sta-
tion in the 1981-1982 field season. An exten-
ded study of the growth and decay of sea
ice near Mawson Station has been com-
pleted.

Further laboratory measurements of ice
flow have revealed a linear relationship
between the logarithms of minimum strain
rates and of the times needed to reach the
minimum strain rate, which was found to
occur at the same strain for a wide range of
stresses and temperatures. Computer models
have been used to simulate the growth of
the antarctic ice sheet in response to dif-
ferent boundary conditions (accumulation
rate, sea level, bedrock depression) and the
atmospheric changes produced by differ-
ent ice sheet elevations.

Plans include an extension of the south -
ern traverse toward Vostok Station, the
drilling of holes upstream and downstream
of a bedrock obstruction near Cape Folger,
and the remeasurement of other holes on
Law Dome.

France. Difficult sea ice conditions in
1979-1980 foiled the field program, but
work resumed in 1980-1981 with a tra-
verse to D59, 225 kilometers from the coast,
where a 200-meter hole and several shal-
lower ones were cored with a new electro-
mechanical drill.

At Dome C (75°S 124°E) during the
1979-1980 field season a new probe was
tested to locate the radioactive fallout layers
from nuclear tests. Conductivity measure-
ments were also performed in the field to
investigate the possible input of volcanic
dust over the last century. Also some of
the samples stored after the 905-meter deep
drilling were retrograded for further labo-
ratory analysis. The analysis of these Dome
C samples along with cores from other
locations have continued to show signifi-
cantly higher concentrations of micropar-
tides and ions of continental origin during
the last glaciation.

Plans include expanding logistics capa-
bilities by adding a Twin Otter airplane to
the facilities at Dumont d'Urville Station.

Japan. Glacial meteorology in the frame-
work of POLEX-GARP (Polar Experiment—
Global Atmospheric Research Program) has
been carried out on the Mizuho Plateau
where three ice cores varying in length
from 130 to 143 meters were obtained.
Aerial photographic surveys have covered
the ice margins near Syowa Station and
the Queen Fabiola and Sor Rondane Moun-
tains. The analysis of previously obtained
ice cores has continued.

Plans center on a new glaciological field
program which will start in the 1980-81
field season with a traverse to the upper
reaches of the Shirase Glacier and the estab-
lishment of a 120-kilometer trilateration
network running inland from the south-
ern end of the Queen Fabiola Mountains.
Further intermediate drilling is planned at
Mizuho Station.

Soviet Union. During further traverses
from Pionerskaya to Dome C in 1979-1980
and 1980-1981, a new radar for sounding
subsurface layers was tested and a 305-meter
hole was drilled at 73 0 14' 110 0 27 1 E, 665
kilometers from Pionerskaya. Other drill-
ing projects produced new holes near Mir-
nyy (337 meters), Pionerskaya (360 met-
ers), and at Vostok, where in the two field
seasons a depth of 1,475 meters was attained.
Features of this deep core were reported at
the Third International Symposium on Ant-
arctic Glaciology. Temperature and hole
deformation measurements have been con-
tinued in the existing 900-meter holes at
Vostok drilled in 1973 and in the 750-meter
hole at Mirnyy drilled in 1979. Model studies
have established characteristic time scales
for thermal and dynamic processes in ice
sheets and clarified the transition from pre-
dominant deformation flow to predomin-
ant sliding.

Plans include the continuation of the
Dome C traverses, coring experiments in
different fluids at Komsomolskaya, and
snow surveys along all traverse routes and
Soviet stations around the antarctic con-
tinent.

Newsletter 8
International Antarctic Glaciological Project
Activities 1979-1981
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United Kingdom. Work has continued
on a comprehensive folio of observed phys-
ical characteristics of the antarctic ice sheet.
The first 6 or 7 sheets were to be printed in
February 1982, with the remainder to fol-
low early in 1983. A detailed analysis of
radar records has been made with special
attention given to the as yet unexplained
internal layers and the zone near the base
of the glacier without these layers.

Plans include the development of a new
sensitive radar system for layer studies and a
growing involvement in the preparations
of ERS I, a European satellite that will take
over some of the ocean and ice tasks orig-
inally projected for the cancelled U.S. Na-
tional Ocean Survey satellite.

United States. The 1979-1980 geophys-
ical survey at Dome C included radar sound-
ing, seismic shooting, geoelectric sound-
ing, gravity and magnetic surveying, and
magnetotelluric recording. In addition, a
geoelectric survey and radar-sounding pro-
gram was carried out with a geophysical
team from the University of Munster, West
Germany. This field work has been fol-
lowed by intensive data analyses which
are described in the 1980 (Volume 15, num-
ber 5) and 1981 (Volume 16, number 5)
review issues of the Antarctic Journal.

Thirty-seven of the more than 450 over-
flights of East Antarctica by SEASAT sat-

U. S. Navy photo (90280-12-78) by Thomas E. McCabe, Jr.

Richard Tilison from the University of Neb-
raska's Polar Ice Coring Office packs ice cores,
retrieved from the ice at Dome C, in special
containers before shipping them to the Un-
ited States.

ell ite radar altimeter between 3 July and 10
October 1978 have been reduced and ana-
lyzed to produce detailed maps of the sur-
face topography of the antarctic ice sheet.
The study area extends from 120 0 E to 1500E
and from the coast inland to 720S.

A thorough analysis of 51 sections of
the 905-meter Dome C core for the micro-
particle and oxygen isotope content indi-
cates that a sharp increase in temperature
occurred just at the end of the last glacia-
tion. A summary report of the results of
this analysis is reported in the 1980 review
issue (Volume 15, number 5) of the Ant-
arctic Journal.

Plans include further geophysical and
strain measurements in 1981-82 field res-
earch on Dome C, and the core drilling at
the South Pole.

Cooperative projects

Ongoing cooperative activities include
geodetic and radar measurements by Aus-
tralian glaciologists taking part in the Sov-
iet traverse between Pionerskaya and Dome
C, and French borehole studies coordi-
nated with the Dome C geophysical sur-
vey. A new cooperative arrangement has
been made by the French and Soviet expe-
ditions for the intensive analysis of the
1,475-meter Vostok core. Consideration
has been given to future collaboration in
the 2,000-meter contour traverses in an
international coring operation in ice more
than 4 kilometers thick on the Casey-Vostok
route. Time horizons there are well-spread
along the vertical and annual layers could
be detectable for 50,000 years.

The IAGP Council concluded the dis-
cussion with a recommendation for such a
project and for deep drilling at other sites.
Other resolutions were for a resumption
of the English translation of the Informa-
tion Bulletin of the Soviet Antarctic Expe-
dition, for expanded studies of the glacial
geology of peripheral ice-free regions of
East Antarctica, and for maximum use of
existing and forthcoming satellite data. The
Council members held their next meeting in
conjunction with the XVII SCAR meeting
in Leningrad during June 1982.

For previous IAGP newsletters see the
Antarctic Journal Volume IX, number 2,
pages 42-46 and number 4, 187-189 (1974);
Volume X, number 2, pages 51-55 and
number 4, page 200 (1975); Volume 11,
number 1, pages 36-37 (1976); Volume 13,
numbers 1 & 2, pages 1-4 (1978); and
Volume 15, number 3, pages 19-20 (1980).

—Uwe Radok, University of Colorado,
Boulder, Colorado.

Glaciologistsfiieet
in Ohio

From 7 to 12 September 1981, 147 sci-
entists from 11 countries gathered in Co-
lumbus, Ohio, for the Third International
Symposium on Antarctic Glaciology. The
international symposium, the first in 13
years devoted exclusively to antarctic gla-
ciology, was sponsored by the Scientific
Committee on Antarctic Research (SCAR),
the International Commission on Snow and
Ice of the International Council of Scien-
tific Unions, and the International Glacio-
logical Society. The National Science Foun-
dation, through a grant (DPP 80-12877)
to the Ohio State University, funded the
meeting; the Institute of Polar Studies at
Ohio State University hosted the meeting.

SCAR sponsored this symposium and
the two previous ones through its work-
ing group on glaciology. The first, the
Symposium on Antarctic Glaciology, was
held in 1960 in Helsinki, Finland, and the
second, the International Symposium on
Antarctic Glaciological Exploration, in 1968
in Hanover, New Hampshire.

Conference organizers under the direc-
tion of the symposium chairman Cohn Bull
and the local chairman David Elliot assem-
bled a scientific program with 76 papers
presented at S sessions. These sessions fo-
cused on ice sheet stability, model studies,
sea ice, ice shelves, glacial geology and
history, the International Antarctic Glaciol-
ogy Program, stratigraphic studies, and
atmospheric and surface processes. An ad-
ditional 21 papers were presented at three
90-minute poster sessions during which
several papers were presented simulta-
neously at separate stations in an auditor-
ium.

Under an agreement with the Council
of the International Glaciological Commit-
tee 65 papers presented at the symposium
and 40 other papers will be published in
an upcoming volume of the Annals of
Glaciology.

Fourth symposium on
antarctic biology

Nutrient cycles and food chains will be
the theme of the Fourth Symposium on
Antarctic Biology to be held 12-16 Sep-
tember 1983 in Wilderness, South Africa.
Arranged under the auspices of the Scien-
tific Committee on Antarctic Research
(SCAR), the symposium is cosponsored
by the Scientific Committee on Oceanic
Research and the International Association
of Biological Oceanography. R. M. Laws,
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NSF photo by William Curtslnger.

A skua, like YABY, flies near the Antarctic Peninsula. "Many people thought YABY was a tame
bird, a pet. But that's not so. YABY was as wild as all Antarctica. He was a lot like us, a
migrant.... He was just better at it than we were.... He was hungrier, more aggressive,
demanding, and, in the end, successful. His children will carry on for him." From Gary Ben-
nett's eulogy for the south polar skua YABY. The eulogy was delivered in January 1982 at
Palmer Station on Anvers Island.

Director of the British Antarctic Survey,
has been chosen as the chairman of the
scientific steering committee and will be
one of the conference proceeding editors.

The objective of the symposium is to
bring together scientists working on nut-
rient cycles and food chains in terrestrial,
marine, and freshwater antarctic and suban-
tarctic ecosystems. Through papers and
discussion participants will review exist-
ing knowledge and its application in major
fields of research, pinpoint areas where
more research is necessary, evaluate prob-
lems in each field, consider how multidis-
ciplinary research might solve these prob-
lems, and identif y priorities for future
research.

The progrm will consist of invited and
contributed papers. Scientists interested
in contributing papers must submit a 200
to 300-word synopsis with a title to the
Symposium Secretariat by 30 September
1982. The scientific steering committee will
review proposed titles and synposes and
notify the authors of the committee's de-
cision by 31 December 1982. Manuscripts,
not exceeding 15 pages including tables and
illustrations, will be required by 31 July
1983. All papers will be sent to referees
before they are accepted for publication
in the printed proceedings. Authors, whose
papers are accepted, should note that they
must attend the conference and personally
present their papers.

All correspondence related to the sym-
posium should be directed to the Sympo-
sium Secretariat 5.283, CSIR, P. 0. Box
395, Pretoria 0001, South Africa. The in-
ternational telephone number for the sym-
posium office is +27 12 86-9211.

The three previous conferences held by
SCAR dealt with microbiology, biogeog-
raphy, ecology and physiology, and human
physiology and psychology (1962, Paris,
France); antarctic ecology and antarctic bi-
ology except human physiology and psy-
chology (1968, Cambridge, England); and
adaptations within antarctic ecosystems
(1974, Washington, D.C.).

South polar skua at
Palmer Station

The south polar skua (Catharacta mac-
cormicki) is one of two skua species com-
mon to Palmer Station and the Anvers
Island area. The bird's average weight is
less than 1,800 grams, and its overall length
is approximately 53 centimeters. It has a
dark brown back with a black bill and feet
that sometimes have white markings.

With average wingspread of 127 cen-
timeters this stocky bird is known for its
rapid, powerful flight. It fiercely defends
its territory, nest, and young and challenges
intruders by raising its open wings over
its back as it issues a harsh scream, known
as a "long call." When defending its nest,
it swoops down and strikes intruders with
its wings and feet.

The south polar skua shares the Penin-
sula breeding grounds with the brown skua
(Catharacta lonnbergi), which is a larger
and more solitary bird. Both species are
predators and scavengers, but studies con-
ducted by University of Minnesota biolo-
gists since 1974 indicate that the south
polar skua feeds mostly at sea and regu-
larly brings its young krill and fish. It
adapts to artificial feeding sites such as
station dumps, and some of these birds
prey on penguin eggs and young.

The south polar species is susceptible
to climatic changes. In the Antarctic Pen-
insula region near Palmer Station the aus-
tral summers of 1974-1975 and 1975-1976,
were relatively mild. During these two
summers the south polar skua bred at
record-high rates, and a larger than usual
number of chicks survived. The next two
austral summers, bad weather and severe
ice conditions predominated. The combi-
nation of these two factors prevented the
south polar skua from being able to get

enough food for its young. In 1976-1977
skua productivity and chick survival rates
dropped radically; in 1977-1978 no chicks
survived.

Probably the most southern-ranging bird,
the south polar skua has been sighted at
many locations around the continent in-
cluding the South Pole. It migrates north-
ward into the subtropics and probably the
northern hemisphere during the austral
winter. Birds banded in the Antarctic
Peninsula area have been recovered in Baja
California, Mexico (September 1975) and
Godthabsfjord, Greenland (July 1975).
These and other recoveries have led biol-
ogists to believe that the south polar skua
may regularly cross the Drake Passage and
fly northward across the Equator into the
North Pacific and North Atlantic regions.

During the week of 25 January 1982,
the personnel of Palmer Station mourned
the passing of a south polar skua named
YABY, who was known to Palmer Stat-
ion residents since he was banded in 1975.
Each year he and his mate returned to
their breeding ground on Bonaparte Point
across from Palmer Station. Each year he
faithfully defended his mate and young
and struggled to survive in the icy antarc-
tic environment. A notorious scavenger
at the station, YABY claimed Palmer as
his territory but was never tamed by his
human companions.
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YABY received his name when he was
banded in 1975 by David Neilson. Mr.
Neilson, who during that austral summer
was a member of the University of Min-
nesota research team, has written the brief
eulogy for YABY that follows.

Eulogy for YABY
Yellow, Aluminum, Blue, Yellow—YABY

for short—the colorful band by which Pal-
mer Station's resident skua was known.
YABY bred across Hero Inlet from Pal-
mer Station on Bonaparte Point since at
least the 1974-75 austral summer. It was
there on 15 January 1975 that I color coded-
YABY. From then on the legend grew.

YABY was a skua's skua. Despite his
average size, breeding weight 1,300 grams,
tarsus (leg) 68 millimeters and culmen (the
edge of the bird's upper bill) 47.5 millime-
ters, he was unquestionably the dominant
south polar skua in the area. No other
south polar skua defended both a breed-
ing and a feeding territory at Palmer ex-
cept YABY. And what a prize feeding ter-
ritory it was—the Palmer Station front
porch! YABY had mastered the art of steal-
ing Gary Bennett's delicious bratwursts
and T-bones from a hot grill. Always the
first in line, YABY made sure he brought
home the bacon.

While YABY appeared tame at the sta-
tion, he was really fearless and guarded
faithfully his prize from all others. For
YABY, it was a daily routine of long calls
and wing raises until, being the last skua
remaining, he would migrate north. Gen-
erally the first to return, YABY's migra-
tory period at sea was the shortest of any
south polar skua at Palmer-202 days. De-
fending Palmer meant being there.

On his breeding territory, YABY the
protector was known only to a few of us
who ventured there to band and weight
chicks. What a rage he would assume when
one stepped across the invisible, but real,
territorial boundary. Catapulting off his
perch while screaming the alarm call, he
would swoop down upon us smartly ad-
ministering head slaps with his leathery
feet and talons. How many did we experi-
ence? Probably too many, perhaps not en-
ough. It was just YABY's way of protect-
ing his investment in the currency of life—
the passing of genes to future generations.
Without a doubt, YABY gave his all.

As the attentive parent, YABY and his
mate YAWG bred each year, fledging six
young between 1974-1975 and 1976-1977.
Their successful reproduction was broken
only by the icy 1977-1978 season when
only six of over 200 skua pairs laid eight
eggs. None were destined to hatch, but

YABY and YAWG laid a full clutch of
two and faithfully incubated them for 26
days until they finally aborted the cause
after losing 20 percent of their body weight.

YABY's kids
Band number	Date hatched

	877-34117	January 1975

	

877-34250	January 1975

	

877-36530	January 1976

	

877-36531	January 1976

	

877-36942	January 1977

	

877-37026	January 1977

The table lists the U.S. Fish and Wildlife Serv-
ice band numbers for 6 of VABY's chicks and
the month and year in which each chick was
born. All of these chicks were banded by D. R.
Neilson when he was a member of the Uni-
versity of Minnesota research team.

Can any skua succeed YABY at Palmer?
In today's fickle world, his territorial de-
votion and faithfulness to YAWG seem
unattainable, but there is hope. Certainly
his superior genes have been perpetuated
by his offspring, and maybe one of the
kids (see table for list of chicks hatched
and banded between 1975 and 1977) will
return to Bonaparte Point and continue
YABY's legend.

—David R. Neilson, Spooner, Wisconsin

Sailing directions for
Antarctica revised

The Defense Mapping Agency Hydro-
graphic and Topographic Center published
corrected pages for Sailing Directions for
the Antarctic (Publication 27—Change 1)
in December 1981. These changes incor-
porate all revisions made since 1976 to
the revised, second edition of the publica-
tion (1976) and include information from
the British Admiralty Antarctic Pilot, 1974
edition.

The antarctic sailing directions describe
the coasts of Antarctica and outlying is-
lands as far north as 60°S latitude. Areas
beyond the northern limit are included in
other Defense Mapping Agency Hydro-
graphic and Topographic Center sailing
directions.

The second edition of the publication,
issued in 1960, was compiled by RAdm.
Robert A. J . English, U. S. Navy (Ret.)
from various surveys and publications. As-
sistance was provided by staff members
from the Johns Hopkins Medical School,
University of Michigan, Library of Con-
gress, Department of State, National Ar-

chives, American Museum of Natural His-
tory, Smithsonian Institution, the Royal
Geographic Society (London), and the Hy-
drographic Department of British Admir-
alty.

The Defense Mapping Agency publishes
the sailing directions under the authority
of a Department of Defense directive and
sections Titles 10 and 14 of the U. S. Code,
They comprise information on harbors,
coasts, and waters around the world that
cannot be illustrated on nautical charts or
that is not available from other sources.
Although new editions are issued only at
specific intervals, changes made between
updates are published in the weekly No-
tice to Mariners.

Purchasers of the book receive published
changes free of charge. Subsequent changes
may be purchased from sales agents listed
in the DMA brochure Numerical Listing
of Charts and Publications (Pub. 1-N-L)
or ordered by mail directly from the De-
fense Mapping Agency, Hydrographic/
Topographic Center, Attention: DDCP,
6500 Brookes Lane, Washington, D.C.
20315. The price of the book is $4.50.
Orders must be accompanied by a check
from a U.S. bank or a money order. Both
should be made payable to the Defense
Mapping Agency. U. S. naval vessels and
government agencies, which require copies
for official use, will receive future-changes
automatically. If a government agency
needs copies for its programs, the agency
can request to be added to the official dis-
tribution list by contacting the Defense
Mapping Agency at the above address.
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Special requirements
for Greenland research

All U.S. scientific research projects in
Greenland must be approved in advance
by the Danish government. Applications
for projects in Greenland in which Amer-
icans are involved in any way are submit-
ted to the Danish government by the U.S.
Department of State.

Project Proposal/Data Sheet for U.S. Sci-
entific Research in Greenland

An application to conduct research in
Greenland must be completed on the "Proj-
ect Proposal/Data Sheet", a Danish form
available from sponsoring U.S. agenc-ies.

A separate application form must be pre-
pared for each project. This includes con-
tinuation projects from previous years,
subprojects of larger projects, and on-site
preparatory investigations and surveys. If
formal cooperation with Danish scientists
during the field work for the project is
planned, this cooperation should be fully
arranged before the data sheet is submit-
ted.

Data sheets must be submitted to the
sponsoring U.S. agency, which then col-
lects and forwards them to the U.S. De-
partment of State. The Department of State
sends the Data Sheets to the Danish Min-
istry of Foreign Affairs. U.S. agencies are
required to present the proposed projects
formally for consideration by the Danish
Commission for Scientific Research in
Greenland, at a meeting held in Copen-
hagen each spring.

No project may begin before the Dan-
ish government has officially approved it.
Although the Danish Scientific Commis-
sion may approve the scientific content
and scope of a project, this does not au-
tomatically insure final approval of the
project by the Danish government. Other
Danish agencies involved in the approval
process may refuse permission for operat-
ional, logistical, or environmental reasons.

This procedure is not new, but it is im-
portant for U.S. scientists to provide to
their sponsoring agencies as much advance
notice as possible concerning planned
Greenland research.

Scientists contemplating National Science
Foundation support for Greenland research
should contact the Polar Coordination and
Information Section, Division of Polar Pro-
grams, National Science Foundation, Wash-
ington, D.C. 20550 for application forms
and further details. Information on pro-
jects proposed for Greenland during cal-
endar year 1983 should be provided to
NSF by 1 October 1982.

Glaciology

Bentley, C. R. University of Wisconsin,
Madison, Wisconsin. Geophysical in-
vestigation of the Dome C area, Ant-
arctica. DPP 78-20953. $162,032.

Stuiver, Minze. University of Washington,
Seattle, Washington. Eleventh Inter-
national Radiocarbon Conference.
ATM 81-07137. $6,000. ($24,000).

Biological and medical sciences

Cairns, Stewart D. Smithsonian Institution,
Washington, D.C. Systematic analysis
of the Stylasterina. DEB 81-02776.
$5,000 ($24,573).

Landrum, Betty J. Smithsonian Institution,
Washington, D.C. Cooperative sys-
tematics and analyses of polar biologi-
cal materials. DPP 79-20835. $99,695.

Earth sciences

Dalziel, Ian W. Columbia University, Pal-
isades, New York. Penrose Conference:

The Antarctic Plate - A Global Per-
spective. DPP 81-15101. $9,200.
($13,200).

Dalziel, Ian W. Columbia University,
Palisades, New York. Evolution of the
West Antarctic-Andean-Cordillera in
the Scotia Arc Region. DPP 78-20629.
$64,959.

Ernst, Wallace G. University of California,
Los Angeles, California. Petrology of
Precambrian crystaline rocks. DPP 80-
19527. $45,000.

Evans, John C. Battelle Memorial Institu-
tion, Richland, Washington. Terrestrial
ages of Antarctic meteorites using "Al
and 13 MN techniques. DPP 80-20908.
$47,982.

Ford, Arthur B. U.S. Geological Survey,
Reston, Virginia. Geology and petrol-
ogy of the Dufek Intrusion. DPP 80-
20753. $35,000.

(Continued on back cover.)

Foundation awards of funds for antarctic
projects, 1 October to 31 December 1981

Following is a list of National Science Foundation antarctic awards made from 1
October to 31 December 1981. Each item contains the name of the principal investigator
or project manager, his or her institution, a shortened title of the project, the award
number, 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. Awards initiated by the Division of Polar
Programs contain prefix DPP in the award number, those by the Division of Atmo-
spheric Sciences, ATM, and those by the Division of Environmental Biology, DEB.
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NSF photo by Russ Kinne.

An LC-130 airplane and two UH-1N helicopters near the main northern Victoria Land camp.
Construction material, personnel, fuel and supplies were transported between McMurdo Sta-
tion and the camp by 68 LC-130 flights. UH-1N helicopters flew 533 hours in support of
science projects, second only to the Darwin Glacier expedition when 617 hours were flown.

14	 Antarctic Journal



Weather at U.S. stations

NOVEMBER 1981	 DECEMBER 1981	 JANUARY 1982
McMurdo I Palmer I Siple* I South Pole McMurdo I Palmer 1 Siple I South Pole McMurdo Palmer	Siple	South PoleFeature

Average temperature (0Q

Temperature maximum (°C)
(date)

Temperature minimum (°C)
(date)

Average station pressure (mb)

Pressure maximum (mb)
(date)

Pressure minimum (mb)
(date)

Snowfall (mm)

Prevailing wind direction

Average wind
(m/sec)

Fastest wind
(rn/see)

(date)

AverageS sky cover

Number clear days

Number partly cloudy days

Number cloudy days

Number days with visibility
less than 0.4 km.

	-11.2	-2.4

	

0.0	5

	

(19)	(27)

	

-21.7	-18
(6) (18)

	

987.5	978.5

1010.5 1002.0

	

(18)	(30)

	

959.0	963.0
(7) (23)

	

78.4	55.9

	

0900	020°

	

4.2	6.7

	

8.9	31.3
(29)

	

180°	360°

	

5.6	8/10

	

2	2

	10	9

	

18	19

0.06

	

-41.6	_34 -0.8 -12.8 -28.3

	

-32.9	-2.8	6.0	400	-19.9

	

(12)	(13)	(17) (24)	(30)
-53.4 -10.6 -8.5 -25.0 -36.6

	

(1)	(11)	(29)	(4)	(1)

676.9 981.7 984.7 858.9 681.5

	

686.3 991.1 999.2 868.9	690.6

	

(26) (17 0 18) (14) (31)	(29)
663.8 967.2 967.4 846.8 670.1

	

(4)	(13)	(13)	(9)	(3)

	

Trace	17.8 55,9 Trace Trace

	

045 0	010 0 330 0 1500	0450

	

3.9	4.2	4.2	3.8	3.3

	

15.9	10.3 23.2 17.4	12.3

	

(11)	(30)	(10) (31)	(3)

	

360 0	1700 360 0 250 0	3150

	

5.3	6.1 9/10	6.1	6.4

	

15	0	0	2.7	8

	

5	9	13	6.8	8

	

10	22	17 22.5	15

	

2	0	--- 1.7	2

	

-3.7	-0.2	-11.9	-29.1

	

-4.1	7.1	5.7	-20.7
(9) (28)	(5)	(3)

	

-12.8	-7.6	-20.1	-35.9

	

(29)	(5)	(20)	(25)

	

991.4	989.2	8679	689.8

	

1005.3	1006.8	876.1	696.9

	

(19)	(25)(24,25)	(19)

	

982.2	970.8	858.1	676.6
(10) (17)	(31)	(27)

	

160.0	---	177.8	Trace

	

090 0	340 0	210 0	0450

	

2.9	3.4	4.1	3.7

	

9.8	33.9	15.6	11.8

	

(16)	---	(18)	(3)

	

180 0	060 0	140 0	3600

	

7.3	8.4/10	7.1	6.1

	

0	0.4	4.4	12

	

5	12.7	5	4

	

26	17.9	20.7	14

	

0	---	4.81	1

Prepared from information received by teletype from the stations. Locations: McMurdo 77 0 51'S 166 040'E, Palmer 64 0 46'S 6403'W,
Siple 75 0 55'S 83 055'W, Amundsen-Scott South Pole 90°S. Elevations: McMurdo sea level, Palmer sea level, Siple 1054 meters, Amundsen-
Scott South Pole 2835 meters. For prior data and daily logs, contact National Climate Center, Asheville, North Carolina 28801.
* Station not operating.
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U. S. Navy photo (XAM-0514-A-12-80) by Paul M. Del Signore.

At Turks Head near McMurdo Station biologists from the University of Minnesota prepare
equipment before beginning to tag and weigh Weddell seals. The seals sleep on the sea ice in
the background.
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