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U.S. Navy photo (XAM-90208-78) by Dale Cramer

With the aid of U.S. Navy helicopters, scientists have been able to reach remote areas
where meteorites are found. When the investigators discover a meteorite, they document
all possible information about the surrounding area and the condition of the sample.
Above, a scientist photographs a meteorite.

Antarctic meteorites provide new data
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Meteorites provide data on the most an-
cient events in the solar system. Arriving
from interplanetary space, these fragments
of meteoroids (solid masses with 1-milli-
meter to 100-meter diameters moving in
orbits about the sun) are composed of
what scientists believe to be the most primi-
tive solar system materials. The oldest
known specimens are about 4.5 billion years
old, the presumed age of this solar system's

sun and planets, and are considered by
some researchers to be products of the solar
nebula condensation from which the solar
system was formed.

Between 1912 and 1969 only four mete-
orite fragments were found in Antarctica.
In 1969 Japanese glaciologists, measuring
ice movement in the Queen Fabiola Moun-
tains (71 0 30'S 161 0 30'E), discovered

and collected nine meteorite fragments
spread over an ice area 5 kilometers by 10
kilometers. In subsequent searches of this
area, Japanese scientists have uncovered
almost 4,000 fragments.

Among the first nine meteorites recovered
by the Japanese were several different
types. This suggested to scientists that the
ice sheet, as it moved, transported the frag-
ments of many falls and deposited them at
barriers like the Queen Fabiola Mountains.
Because of its similar topography and its
accessibility from McMurdo Station, the
Allan Hills region in southern Victoria Land
drew the attention of U.S. scientists as
another possible meteorite collection area.
During the 1976-1977 antarctic summer
U.S. researchers, sponsored by the Na-
tional Science Foundation through the U.S.
Antarctic Research Program (USARP),
began to search for meteorites in the Allan
Hills.

From 1976 to 1981, USARP sponsored
five other meteorite searches, three of which
were in collaboration with the Japanese
Institute of Polar Research, in southern
Victoria Land. William Cassidy of the Uni-
versity of Pittsburgh organized and led all
of them. About 805 fragments have been
collected and are being classified and dis-
tributed to scientists in the United States
and other countries. The fragments found
by U.S., Japanese, and other nations' re-
search teams have more than doubled the
number of meteorite fragments available
for research by adding about 5,000 speci-
mens to the world's collection.

Meteorite discoveries

Meteorites are the most abundant and
easily obtained sources of extraterrestrial



data. They are divided into three categories,
determined by the content of metallic nickel
andiron: stony (less than 30 percent), stony-
iron (between 30 and 65 percent), and iron
(greater than 95 percent). The stony mete-
orites are subdivided into two groups-
achondrites and chondrites—based on the
absence or presence of masses of different
mineralogy (called chondrules). Stony-iron
meteorites also are subdivided by differing
mineral contents and textures. Three sub-
categories of iron meteorites are determined
by the amounts and textures of two nickel-
iron alloys.

Little is known about the parent bodies
of meteorites, but some recent data link
meteorites and asteroids. Photographs of
the paths of three nonantarctic meteors,
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as they fell through the Earth's atmosphere,
provided data from which scientists traced
the meteors to the asteroid belt between
Jupiter and Mars. Comparison of reflectance
spectra of asteroids with spectral analysis
of known meteorite types and the evalua-
tion of cosmic ray exposure ages have sup-
ported this theory.

Although several thousand nonantarctic
meteorite fragments have been studied,
antarctic specimens provide much new data
on meteorite formation and solar system
processes. Their longer terrestrial ages
(which range up to 700,000 years), larger
numbers, and the probability that all mete-
orites that fall on the ice sheet were pre-
served make possible statistical age and
composition studies that cannot be done
with nonantarctic meteorites. Nonantárctic
meteorites are subject to rapid, severe weath-
ering and early disintegration, while ant-
arctic fragments are protected by the dry,
cold climate of the continent, and remain
relatively uncontaminated. Erosion, weath-
ering, and contact with manmade or natural
contaminates have destroyed many non-
antarctic meteorites especially rarer types,
but because of Antarctica's cold and dry-
ness many rare or previously unknown
types have been found among antarctic
meteorites.

Scientists have only begun to study these
antarctic samples but have already made
some significant finds. In 1980 under the
direction of Dr. Roy S. Clarke at the
Smithsonian Institution, researchers were
examining an iron meteorite from the Allan
Hills. While they were cutting the mete-
orite for study and distribution, the sci-
entists noticed that cutting had stopped
and the saw blade was rapidly getting
smaller. A small piece of the meteorite
was removed and subjected to metallo-
graphic and X-ray diffraction analyses.
The tests showed that the specimen con-
tained diamonds, lonsdaleite (a phase of
diamond found only in meteorites), and
graphite. Although diamond crystals have
been found in a few stony meteorites, this
sample was only the second iron meteorite
discovered to contain diamond crystals.
The other diamond-bearing meteorite, the
Canyon Diablo, is larger and specimens
of it are available in museums around the
world. The Canyon Diablo meteorite is be-
lieved to have formed Meteor Crater in
Arizona about 50,000 years ago.

As diamonds are formed only under ex-
treme pressure, a powerful impact would
be required to transform the carbon of a
meteorite into diamonds. Scientists have

hypothesized that the diamonds in the
Canyon Diablo meteorite were formed when
the meteorite hit the Earth, with the shock
of impact converting a carbon-rich inclusion
to diamond crystals. From metallographic
analysis, scientists know that the edges
of the antarctic meteorite were changed
by extreme heat, commonly produced when
an object enters the Earth's atmosphere.
From this evidence, they have concluded
that the meteorite is complete and not a
fragment of a larger meteorite. As it entered
the atmosphere, the 10.5-kilogram antarctic
meteorite landed on the soft snow of the
polar ice sheet. Because it is small and
landed softly, that impact could not have
changed the carbon to diamonds. Scientists
believe the impact that transformed the
carbon to diamonds and lonsdaleite occurred
in space, either when the meteorite parent
body broke up or when two asteroids col-
lided. As the Canyon Diablo meteorite is
similar to the one from Antarctica, Smith-
sonian researchers now suggest that the
diamonds in the Arizona meteorite may also
have been formed in space.

A rare achondrite, called a shergottite,
was found in 1979 at Elephant Moraine
(an ice-core moraine west of Reckling Peak,
76 0 16'S 159 0 15'E). Only three other
shergottites have been found—in India
(1865), Africa (1962), and the Allan Hills
(1977). Although shergottites are igneous,
they more closely resemble terrestrial rocks
than other igneous meteorite fragments.
They are also comparatively young with
crystallization ages of less than 1.3 billion
years, compared to the 4.5-billion-year ages
of other meteorites. The age suggests geo-
logically recent igneous activity. Scientists
studying the fragment have advanced sev-
eral explanations, but the two most probable
are that there was an unknown form of
thermal activity in the asteroid belt 1.3
billion years ago or, the more likely theory,
that this fragment is a piece of one of the
inner planets, probably Mars.

Polymict eucrites, another rare type of
meteorite found in Antarctica, are composed
of a variety of rock fragments indicating a
range of compositions and thermal histories.
These meteorites are similar to terrestrial
basalts but have lower alkali contents and
were formed early in solar history. Pre-
liminary analyses of these samples have
indicated that they may not come from the
same parent body as other meteoritic types.

A few meteorites have a high content of
carbonaceous material. Some nonantarctic,
carbonaceous meteorites, notably the Aus-
tralian Murchinson meteorite found in 1969,
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have contained amino acids. Some scientists
believe these amino acids are extraterrestrial.
In the Murchinson meteorite two types of
amino acids were present—one which does
occur in living organisms and another which
is not found naturally on Earth. The
reliability of these data has been questioned
because the nonterres trial- type amino acids
could have been produced by contamination
after the meteorite landed. The two amino
acids are identified by their different struc-
tures. In solution terrestrial amino acids
(left-handed amino acids), the basic com-
ponents of proteins, cause polarized light
to bend to the left, while nonterrestrial
amino acids (right-handed amino acids)
bend polarized light to the right. At the
University of Maryland, biochemists have
been analyzing two rare carbonaceous
chondrites from the Queen Fabiola Moun-
tains (1974) and the Allan Hills (1977) for
organic content, particularly of protein and
nonprotein amino acids. In these samples
they have identified both types of amino
acids found in the the Murchinson mete-
orite. Dr. Cyril Ponnamperuma, in charge
of the research at the University of Mary-
land, believes that both types of amino
acids were present in these meteorites before
they landed on the ice sheet.

After finding both types of amino acids
in the antarctic meteorites, the University
of Maryland researchers wished to deter-
mine whether the presence of these amino
acids resulted from contamination. Exterior
and interior portions of the two antarctic
meteorites were subjected to ion-exchange
and gas chromatography to obtain a ratio
of right-handed to left-handed forms. In
these samples, approximately the same
number of both amino acid types were
found in exterior and interior portions, a
finding which indicates that no amino acid
contamination had occurred. Their dis-
covery tends to support previous investi-
gations which suggest that the basic in-
gredients of life may exist in space. The
discovery also suggests that the processes
that formed this solar system and complex
organic compounds necessary for life may
not be unique and could occur in other
areas of the universe.

Curation and distribution

Since 1978, the National Science Foun-
dation, the Johnson Space Center (JSC) of
the National Aeronautical and Space Ad-
ministration, and the Smithsonian Insti-
tution have cooperated in the collection,
curation, storage, and distribution of ant-
arctic meteorites. NSF provides funding
and logistics for meteorite searches in the

Antarctic as a part of the U.S. Antarctic
Research Program, while the Johnson Space
Center and Smithsonian Institution curate,
document, and complete initial examinations
before the samples are disttibuted to
researchers.

The U.S. collection is the best documented
and most accessible collection avaliable to
researchers. From October 1978 through
January 1981, the Meteorite Curation
Facility at Johnson Space Center prepared
approximately 1,200 meteorite samples and
distributed them to some 90 research groups
in 13 countries. Recently, interest in mete-
orites has broadened to include cosmic ray
interactions, petrology, chemical composi-
tion, and other specialized research. During
1980, there was also an increased emphasis
on consortium or cooperative studies of
the antarctic collection, particularly the
complex achondrites.

To review and consider requests for
samples and provide advice on the meteorite
research, NASA established the Meteorite
Working Group at the Johnson Space
Center's Lunar and Planetary Institute. It
is composed of 10 members (on a rotating
basis) from the field teams, curation groups,
and scientific community. An interagency
coordinating committee, the Meteorite
Steering Group, is composed of one member
from NSF, NASA, and the Smithsonian
Institution and reviews Meteorite Working
Group recommendations, then transmits
them to NSF for approval.

Investigators interested in studying mete-
orite samples should submit their requests
to the Secretary of the Meteorite Working
Group, NASA, Johnson Space Center,
Houston, Texas 77058. The Group reviews
requests for samples from U.S. and foreign
scientists twice a year.

When the samples are collected in Ant-
arctica, techniques developed by JSC for
the collection of lunar samples are used to
prevent contamination. Each sample is
gathered with teflon tongs, placed in a
teflon bag, and stored in deep freeze until
it is sent to the United States. At the JSC
meteorite facility, meteorites are kept in
dry nitrogen until they are processed. Rarer
meteorite types are generally processed first.
Each meteorite is assigned a number and
classified by type and special features.
Polished thin slices are made of all samples
and retained in libraries, established at the
Smithsonian and Johnson Space Center so
that investigators may view the samples.

As initial analysis of a group of meteorite
samples is completed, the Meteorite Work-
ing Group publishes a newsletter, which

includes for each processed sample field
observations, initial surveys, and inventory
data. Field observations note the location
of the find, preliminary classification,
possible relationships with other samples,
field-site description, possible sources of
contamination, photographic documenta-
tion, and other pertinent observations. The
initial survey information consists of classi-
fication by simple optics, a brief optical
examination of a thin section, and descrip-
tion of macroscopic features. Inventory
data comprise the assigned identification
number, specimen width, and available
photographs.

The Meteorite Working Group has also
published a catalog of meteorites collected
in 1977-1978 field season, and a second
catalog for 1978-1979 collections will be
released in late 1981 or early 1982 (see
announcement in this issue of the Antarctic
Journal).

Glacial history and meteorites

In Antarctica meteorite discoveries are
providing information about ice flow.
Ablation rates, the movement of the ice
sheet, and climate can all be inferred from
the locations of meteorites.

After a meteorite lands on the ice sheet,
its fragments are buried as snow accumu-
lates. The snow compresses to firn (the
transitional stage between snow and glacier
ice) and gradually to glacier ice. The tre-
mendous mass of the ice sheet flows from
the central plateau outward to the edges of
the continent. The ice carries the meteorites
along. In a few limited areas, the ice
approaches barriers which slow its move-
ment. At the barriers, sublimation gradually
exposes the meteorites. A small amount of
erosion by katabatic (gravity-driven) winds,
which begin on the continent's central
plateau and blow outward towards the sea
gaining momentum as they go, also occurs.

Research conducted by the Japanese and
U.S. scientists shows that the combined
effects of the barrier, sublimation, and wind
ablation are necessary to gather meteorites
and expose them. Without the barriers to
slow and interrupt the ice flow, the mete-
orites would be carried to the edge of the
continent and eventually lost as sections
of the glacier break off in the sea.

Scientists have learned much about
terrestrial and extraterrestrial processes by
studying meteorites, yet many questions
remain. For example, recent analyses of
some meteorite types have shown evidence
of isotopic anomalies for such elements as
oxygen, nitrogen, calcium, and magnesium.
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U.S. Navy photo (XAM-0330-E.1 140) by Michael L. Mullen.
As a part of NSF's 1980-1981 media tour, representatives from Newhouse News Service,
the Wall Street Journal, the Washington Post, and Associated Press visited Amundsen-
Scott South Pole Station in November 1980.

Some scientists hypothesize that these
irregularities resulted from occurrences
before the solar system was formed. The
anomalous amounts may have been injected
into the solar nebula by an exploding super
nova.

To provide more data and augment the
current meteorite collection, field teams
will continue their antarctic searches during
1981-1982. Reconnaissance for new sites
will test the proposed theories of the
relationship between ice movement, abla-
tion, and meteorites. At the same time,
more information on the movement and
composition of antarctic ice will be obtained
from these and other investigations con-
ducted as part of the meteorite searches.

Antarctic meteorite catalog
The Catalog of Meteorites from Victoria

Land, Antarctica, 1978-1979, the second
of a series edited by Ursula B. Marvin and
Brian Mason, is in press. The catalog
describes those specimens weighing more
than about 100 grams that were collected
in the 1978 and 1979 seasons plus the
cherry-sized specimens from earlier seasons.
The catalog also includes brief chapters
describing the field areas, the geodetic
measurements of ice motion and ablation
at the Allan Hills site, and reviews of current
information on antarctic iron meteorites,
achondrites, carbonaceous chondrites, ter-
restrial residence times, and the effects of
meteorite weathering under polar condi-
tions. There is a bibliography of major
articles on antarctic meteorites and an
appendix listing all of the Victoria Land
specimens, classified as of December 1980,
by locality and meteorite class. For copies
of the catalog, write to Ursula B. Marvin,
Smithsonian Astrophysical Observatory,
60 Garden Street, Cambridge, Massa-
chusetts 02138.

The press in Antarctica
Going to Antarctica and not getting to

the South Pole is like being the astronaut
who circles around in the spaceship while
the others leave footprints in the moon
dust. (Katherine Bouton, "A Reporter at
Large: South of 60 degrees South", New
Yorker Magazine, March 23, 1981.)

Katherine Bouton went to the South Pole
with the annual National Science Foun-
dation (NSF) press tour during the 1979-

1980 austral summer. In addition to the
South Pole trip, she went to the Ellsworth
Mountains to learn more about the life and
work of scientists at a remote field camp so
that she could tell her readers how science
is conducted in isolated locations under
extreme conditions.

Each year NSF's Public Information
Office selects media representatives to
observe first-hand the scientific research
conducted in Antarctica. The information
that the reporters gather and later publish
helps to keep the public informed of NSF-
supported science and U. S. activities on
the continent.

Reporters who wish to participate submit
applications to the Public Information
Branch. The Foundation tries to balance
the different types of media selected.
Selections are based on the number of
readers a newspaper or magazine has, the
number of newspapers which use stories
from a particular wire service, or the size
of the audience a television or radio reporter
has. Geographic location is considered so
that as many regions as possible are repre-
sented. The groups comprise four to seven
persons.

Over the years that NSF has sponsored
the press tour, visiting media have included
CBS television, KWTV of Oklahoma City,
the New York Times, Long Beach Inde-
pendent-Press Telegram (Long Beach,
California), the Wall Street Journal, the
Washington Post, Associated Press wire

service, National Geographic magazine,
the New Yorker, the Christian Science
Monitor, the Chicago Tribune, and others.

Reporters come away with various im-
pressions of the continent and its role in
science and world affairs. Examples from
the 1980-1981 press tour show that for
some reporters the diversity and complexity
of scientific research in Antarctica is the
critical issue. In five articles of a six-part
series on Antarctica and science, Patrick
Young (Newhouse News Service) covered
nine different NSF-sponsored projects,
ranging from an upper atmosphere study
of very-low-frequency waves to an investi-
gation of sea ice diatoms in McMurdo
Sound. In his articles, he also looks at the
question of why scientists go to Antarctica
to conduct their research. He writes, "Most
researchers come to study the continent
and its creatures. Others come because by
one quirk of nature or another the Antarctic
proves an unusually good place to do their
work."

Other reporters have been drawn by
political issues, like the relationship between
resource exploitation and the Antarctic
Treaty: "It is the most desolate, coldest,
driest, windiest, most inaccessible end of
the earth. It is the one place, everyone
agreed, that all the nations could share.
But now, as man consumes more and more
of the resources of his globe, he is turning
new eyes to this ancient continent," writes
Warren Leary of Associated Press. Con-
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sidering the same topic, Arlen J. Large of
the Wall Street Journal writes of the sci-
entist's attitude: "Scientists in Antarctica
feel generally optimistic that their labora-
tory's status quo can be preserved, through a
combination of self-interested diplomacy
and the harsh economic hurdles to profitable
exploitation of Antarctica's wealth whatever
it may be."

At some point all of the media repre-
sentatives have been caught up by the
foreignness of the continent and the harsh-
ness of the environment. "As far as the eye
can see, and thousands of miles beyond,
the flat ice stretches into infinity. The
primordial silence of the polar plateau
engulfs the senses," writes Margot Horn-
blower of the Washington Post of her
impressions of the South Pole. The reporters
convey to their audiences not only the the
continent's exotic nature but also the way
that people learn to adapt to its environment.
As she viewed the Ellsworth Mountain
field camp towards the end of her visit,
Katherine Bouton noted: "How quickly
one becomes accustomed to even the most
exotic and hostile places. This camp—this
fragile, temporary assemblage—seemed like
the most secure place in the world."

Antarctica's remoteness makes first-hand
information concerning the scientific re-
search and the conditions of life there
difficult to obtain. The press tour is designed
to help fill this gap. The 1980-1981 tour
resulted in 16 published articles. During
the 1981-1982 season four more members
of the press will participate and contribute
to the body of popular information regard-
ing Antarctica.

Articles referenced:

Katherine Bouton, New Yorker Maga-
zine:
"A Reporter at Large: South of 60 Degrees
South" (23 March 1981)

Warren E. Leary, Associated Press*:
"Race to Grab Antarctica's Riches May
Begin Soon"

Arlen J. Large, Wall Street Journal:
"Iodine Tissues Hold Out Hope for Cold
'Cure" (22 December 1980)

"Antarctic Summer Brings Revival of
Tourism, Delighting Cruise Firms, Dis-
maying Scientists" (31 December 1980)

"South Pole Scientists Hope to Freeze Out
Commercial Projects" (7 January 1981)

"Research at the South Pole Isn't All on
Penguins: Will Ice Core Reflect 7,000 Years
of Sunshine?" (14 January 1981)

Patrick Young, Newhouse News Service*
(a six-part series):
"Scientists Again Trek to Antarctica, but
now They're Looking for Meteorites"

"South Pole May Be Key to Predicting
Climate"

"Blowing the Lid Off a Major Volcano
Mystery"

"Self-made Antifreeze Keeps Fish Alive in
Antarctica"

"Frozen Antarctic Lakes Produce Rare Plant
Life"

"Antarctica: Whoever Would Want To
Go There?"

Margot Hornblower, Washington Post
(a four-part series):
"Under World: At the Coldest Place on
Earth, Nations Stake Their Claims in Frosty
Silence" (1 February 1981)

"The Last Untouched Continent: Interna-
tional Tug-of-War Ahead Over Antarctica's
Krill, Oil" (2 February 1981)

"Ice-Locked Laboratory: Scientific 'Ex-
plorers' Find 'Window on the Past" (3
February 1981)

"At the Bottom of the World, Unremitting
Cabin Fever" (4 February 1981)

*Ar ticles by wire service reporters ap-
peared in a variety of newspapers on
different dates (between December 1980
and February 1981) and under slightly
different titles.

Three nations accede to the
Antarctic Treaty

In 1981 Peru, Italy, and Papua New
Guinea acceded to the Antarctic Treaty.
The addition of these nations raises the

number of Treaty Nations to 25. The others
are Argentina, Australia, Belgium, Brazil,
Bulgaria, Chile, Czechoslovakia, Denmark,
the Federal Republic of Germany, France,
the German Democratic Republic, Japan,
the Netherlands, New Zealand, Norway,
Poland, the Republic of South Africa,
Romania, the Union of Soviet Socialist'
Republics, the United Kingdom, the United
States, and Uruguay. Accession is open to
member nations of the United Nations or
any nation with the consent of the Antarctic
Treaty Consultative Parties.

VXE-6 change of
command

At a ceremony on 22 May 1981, Com-
mander Victor L. Pesce turned command
of the Navy's Antarctic Development
Squadron Six (VXE-6) over to Commander
Paul R. Dykeman. The ceremony was held
at the Naval Air Station, Point Mugu,
California, the squadron's base. Speakers
were Dr. Edward P. Todd, director of the
National Science Foundation's Division of
Polar Programs, and Rear Admiral Louis
A. Williams, Commander, Anti-Submarine
Warfare Wing, U.S. Pacific Fleet. VXE-6
operates the LC-130 airplanes and UH-1N
helicopters used by the U.S. Antarctic
Research Program in Antarctica.

Commander Dykeman joined VXE-6 as
operations officer in 1979 and became
Executive Officer in May 1980. He began
his Navy career in 1963 and has had tours
of duty in the Philippines, Bermuda, and
Newfoundland. From July 1977 to May
1979, he served in the office of the Chief
of Naval Operations, Air Warfare, in
Washington, D.C., as planning and pro-
gramming officer for all Naval shore-based
aircraft and programmer for shore-based
maritime patrol aircraft. He received a
bachelors degree from George Washington
University in Washington, D.C., in 1971
and graduated from the Naval War College
in Rhode Island in 1973.

Commander Pesce assumed command
of VXE-o in May 1980 after joining the
squadron in 1979. He is now serving with
the Naval Astronautical Group in Point
Mugu, California.

BA
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U.S. Navy photo (XAM-090 7-A-01 -81) by Pout Del Signor..

At Siple Station, scientists prepare to launch one of the three Nike-Tomahawk rockets to study magnetospheric interactions.

USARP 1980-1981 in review

In October most researchers and U.S.
Navy and civilian support personnel arrived
at McMurdo Station to begin the 1980-1981
field season. Between August 1980 and
March 1981 over 300 researchers partici-
pated in 77 projects around the continent
and at the four U.S. stations. AtSiple Station
40 scientists, representing 10 research
groups in the United States, Norway, and
England, launched three Nike-Tomahawk
and four Super Arcas rockets (provided
by the National Aeronautics and Space
Administration) and 12 instrumented bal-
loons to observe and improve understanding
of wave-particle interactions in the mag-
netosphere as high as 250 kilometers above
the earth. At South Pole Station, continued
upper atmosphere and meteorological ob-
servations were made, and two solar tele-
scopes were installed. Glaciology at South
Pole included ice-core drilling and sample
collection from a snow pit 10 meters deep.

A variety of projects were supported
from McMurdo Station. Geologists installed
seismic stations on Mt. Erebus, and biol-

ogists studied fish and smaller marine
species, seals, and penguins. Ten science
teams collected data on the distribution of
aerosols using a research-configured LC-130
airplane. In southern Victoria Land's ice-
free valleys, geologists and biologists con-
tinued their investigations. From Palmer
Station in the Antarctic Peninsula, biologists
gathered data on the antarctic marine food
web and the ecological and behavioral
adaptations of birds, seals, and other local
species.

A major project this season was a multi-
disciplinary marine investigation in the
Scotia/Weddell Sea area. Other marine
science projects were sediment coring along
the continental margin and an investigation
of the petrology and geochemistry of the
crust and upper mantle in an area between
the South Sandwich Islands and the Conrad
Fracture zone (55 0 40'S, 3051'W).

The following photographs, taken by
the photographers of U.S. Naval Support
Force Antarctica, illustrate some of the
activities of the 1980-1951 season.

IL

U.S. Navy photo (XAM-0740B-1 2 .80) by E. R. Smith.

Robin Stebbins from Sacramento Peak Ob-
servatory inspects the portable telescope
which he will use at the South Pole to study
solar oscillations.
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From aboard the USCGC icebreaker Glacier
John Anderson of Rice University swings a
coring instrument into position. The instru-
ment is used to take samples from the ant-
arctic continental margin.

U.S. Navy photo (XAM-1 196-B.0141) by Michael L. Mullen.
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U.S. Navy photo (XAM-084208-1 2-80) by Brad F. Guttilia.

At the base of Oliver's Peak in Wright Valley, lmre Friedman established a field camp in
December 1980. Dr. Friedman, a biologist from Florida State University, and his field party
are studying microbial flora living Inside rocks in southern Victoria Land's ice-free valleys
and are gathering information on the effects of wind erosion on rocks and the ability of
rocks to absorb and retain heat.

One of the first LC-130 airplanes to land in October 1980 is refueled on the ice runway near
McMurdo Station. Besides flying between McMurdo and Christchurch, New Zealand, these
airplanes transport personnel, supplies, and equipment to the U.S. Inland stations and
to remote areas In support of science field parties.

U.S. Navy photo (XAM-0036-A-10-e0) by Brad F. Guttilia.

U.S. Navy photo (XAM-0745B.1 2-80) by E. R. Smith.
At the bottom of a 10-meter snow pit near
South Pole Station, Tony Watkinson collects
ice samples, and William Thompson stores
samples in a bag while further up Lawrence
Heiskell documents their work. The three
researchers from Virginia Polytechnic In-
stitute and State University are gathering
samples to test for the nitrate Ion content
In Ice.

----
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Laurence Gould honored	 New antarctic gazetteer
published

On 14 May 1981, Laurence M. Gould,
distinguished antarctic scholar and veteran
of the First Byrd Antarctic Expedition
(1928-1930), was honored by the Cosmos
Club of Washington, D.C., with the pres-
entation of the Club's 18th annual award.
The Cosmos Club, which was established
in 1878 to provide a meeting place for men
engaged in science, literature, and the arts,
has presented the annual award since 1964
in recognition of significant contributions
in science, literature, the arts, or public
service.

Dr. Gould, a geologist, began his work
in polar regions in 1926 as assistant director
and geologist for the University of Mich
igan's Greenland expedition. In 1927, he
served as geographer and topographer for
the Putnam Arctic Expedition to Baffin
Island off the coast of Canada.

His special qualif ications in geology and
polar research led Richard E. Byrd to select
Dr. Gould as chief scientist and second-in-
command for Byrd's first expedition to
Antarctica in 1928-1930. Gould led the
first geological field team to investigate
the Rockefeller Mountains and a five-man
geological party to the Queen Maud Moun-
tains. The party supplied ground support
to Byrd during his historic flight to the
South Pole. In 2½ months the Queen Maud
Mountains party traveled 1,500 miles and
helped to determine the true geographical
alinement of the Queen Maud Mountains
and to identify the range as a continuation
of the mountains of Victoria Land.

On his return from Antarctica Gould
began lecturing and writing about the role
of Antarctica in scientific investigation and
exploration, and among these publications
was his book Cold. For his work with the
Byrd expedition, he received the American
Geographical Society's David Livingston
Gold Medal (1930), the Chicago Geograph-
ical Society Gold Medal (1931), and the
Congressional Gold Medal of Honor (1931).

In 1932 he joined the staff of Carleton
College in Northfield, Minnesota of which
he later became President (1945-1962), but
his interest in polar research, particularly
antarctic research, continued. During World
War II he served as Chief of the Arctic
Branch of the Arctic, Desert, and Tropic
Information Center of the U.S. Army Air
Corps. He again became directly involved
in antarctic research during the International
Geophysical Year (1957-1958), when he
was appointed a member of the Executive
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Dr. Gould returned to Antarctica in Novem-
ber 1979 for the 50th anniversary of RADM
Byrd's flight to the South Pole. He is pictured
here in front of Byrd's statue at McMurdo
Station.

Commitee and Chairman of the U.S. Na-
tional Committee.

Dr. Gould's enthusiasm for antarctic
research and his belief in its importance
has had a significant impact on the United
States' role in activities on the continent.
From 1958 to 1972 he was chairman of the
National Academy of Sciences' Committee
on Polar Research. He has also served as
U.S. representative and delegate to the
international Scientific Committee on Ant-
arctic Research (1958-1972) and as President
of that organization (1962-1970). Among
the other positions that he has held are
member of the National Science Founda-
tion's governing body the National Science
Board (1953-1962) and President of the
American Association for the Advancement
of Science (1964). He has received more
than 30 honorary doctorates and 10 medals
and awards. In recognition of his dedication
to and accomplishments in antarctic science,
six features in Antarctica have been named
for him.

At the Cosmos Club presentation, Dr.
Gould stated that he felt especially honored
to be the first geologist to receive the award
as the founder of the Club, John Wesley
Powell, was also a geologist.

Geographic Names of the Antarctic, the
first comprehensive antarctic historical
gazetteer gince 1956, was released recently
for sale. The 959-page gazetteer lists more
than 12,000 sites or features on the continent
and north to the Antarctic Convergence.
The previous edition listed 3,000 names.

The Defense Mapping Agency compiled
the gazetteer with funds from the National
Science Foundation, which manages U.S.
research in Antarctica. The U.S. Board on
Geographic Names and the Secretary of
Interior have approved the names and
recommend their use by U.S. government
agencies and others.

Each approved name is listed with its
geographic coordinates, a description of
the feature, and facts concerning the dis-
covery, mapping, and naming of the feature.
About 3,000 variant, unapproved names
are cross-referenced to the approved names.
The publication's foreword outlines the
policy on antarctic names, the nature of
the antarctic geographic name problem,
and how the problem was resolved. A section
is included on antarctic mapping and
references to map materials.

Copies of the gazetteer may be purchased
from the Government Printing Office,
Washington, D.C. 20402, for $13. Cite
stock number SN 038-000-00471-5 when
ordering.

VXE-6 pilot retires

On 26 June 1981 Lieutenant Commander
John ("Jack") F. Paulus retired from the
U.S. Navy after more than 20 years of
service. For the last decade LCDR Paulus
has been a pilot with Antarctic Development
Squadron Six (VXE-6), which provides
aircraft operations in Antarctica.

During his nine deployments to Ant-
arctica, the veteran pilot participated in
many historic events. He was the pilot of
the first LC-130 to land in the field when
Siple Station was established. In 1969, he
flew the airplane which carried the first six
women to set foot at the South Pole.

In recognition of his support of science
in Antarctica, the landing field at Amund-
sen-Scott South Pole Station has been named
the Jack Paulus Skiway.
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The governments of Australia, Japan,
the Soviet Union, Chile, South Africa, and
the United Kingdom have ratified the
Convention for the Conservation of Ant-
arctic Marine Living Resources so far in
1981. Representatives of 15 nations, in-
cluding these six, had approved the text of
the convention in 1980 after 2 years of
negotiations. It will enter into force 30
days after the eighth instrument of rati-
fication, acceptance, or approval has been
deposited.

The 32-article convention recognizes the
interdependency of renewable resources
in the antarctic marine environment, and
it defines renewable resources as all marine
organisms south of the Antarctic Con-
vergence—not just those being harvested
now. The convention's conservation stand-
ard includes "rational use" that would not
disturb the equilibrium of the ecosystem.
Within the convention boundaries, harvest-
ing and associated activities must be con-
ducted in accordance with specific principles
of conservation. Any actions taken must
not cause marine populations to fall below
the level of greatest production. Ecological
relationships between harvested species and
dependent or related ones must be main-
tained, and efforts must be made to restore

Glaciology

Bentley, Charles R. University of Wis-
consin, Madison, Wisconsin. Analysis of
Ross Ice Shelf geophysical and glaciological
survey data. DPP 79-20736. $91,783.

Bentley, Charles R. University of Wis-
consin, Madison, Wisconsin. Geophysical
investigation of the Dome C area, East
Antarctica. DPP 78-20953. $63,207.

Brecher, Henry H. Ohio State University,
Columbus, Ohio. Photogrammetric in-

depleted populations. Ecosystem changes
or risks of changes that are not reversible
or that are not potentially reversible within 2
or 3 decades should be minimized.

After the convention enters into force, a
Commission will be established to imple-
ment it. This group will collect, analyze,
and disseminate population data, acquire
data on harvesting, identify conservation
needs, formulate, adopt and revise con-
servation measures, and implement obser-
vations and inspections outlined in the
convention. A scientific committee, also
established by the convention, will provide a
forum for cooperation and consultation
concerning the collection, study, and ex-
change of data. The committee will also
encourage research on antarctic marinc
organisms and the ecosystem.

The commission, the scientific committee,
and an executive secretary and support
staff will be based in Hobart, Australia.
The first meeting of the commission will
be held in Hobart within 3 months of the
convention's entry into force, and the
scientific committee will meet within another
3 months.

U. S. ratification of the convention is
pending.

vestigation of Byrd Glacier surface lowering.
DPP 80-19962. $39,418.

Craig, Harmon. University of California,
San Diego, California. Helium, carbon
dioxide, and trace gases in polar ice cores.
DPP 80-19767. $88,355.

Thompson, Lonnie G. Ohio State Uni-
versity, Columbus, Ohio. Comparative
microparticle analysis of the 385-meter J-9
ice core, Ross Ice Shelf, Antarctica. DPP 80-
16151. $33,619.

Atmospheric science

Cahill, Laurence J. University of Min-
nesota, Minneapolis, Minnesota. Micro-
pulsation research at Roberval, Quebec,
and at Siple and South Pole Stations. DPP
79-23294. $40,000.

Carpenter, Donald L. Stanford Univer-
sity, Stanford, California. Very-low-
frequency probing of the magnetosphere
from Palmer Station. DPP 79-24600.
$112,060.

Eather, Robert H. Boston College, Chest-
nut Hill, Massachusetts. Auroral imaging.
DPP 78-23513. $62,884

Kintner, Paul M. Cornell University,
Ithaca, New York. Data analysis of dc and
ac electric fields and magnetic fields in the
ionosphere above the antarctic vlf trans-
mitter. DPP 80-23968. $47,955

Olson, J. V. University of Alaska, Fair-
banks, Alaska. Midday auroras at the South
Pole Station. DPP 78-20630 $37,380.

Biology & Medicine

Fryxell, Greta A. Texas A&M University,
College Station, Texas. Distribution and
abundance of antarctic and subantarctic
phytoplankton. DPP 80-20381. $30,987.

Holm-Hansen, Osmund. University of
California, San Diego. A multidisciplinary
study of the eastern Scotia Sea. DPP 79-
21295. $17,712.

Landrum, Betty J . Smithsonian Institu-
tion. Washington, D.C. Cooperative sys-
tematics and analyses of polar biological
materials. DPP 80-20259. $100,213.

Ricklefs, Robert E. University of Penn-
sylvania, Philadelphia, Pennsylvania.
Diet and reproduction in high-latitude
plankton-feeding seabirds. DPP 80-21251.
$48,344. ($96,689)

Risebrough, Robert W. University of
California, Berkeley, California. Fluxes of
synthetic organic, biogenic, and petroleum-
derived compounds through antarctic
marine food webs supporting and dependent
upon krill. DPP 77-22169. $41,475.

Earth Sciences

Collinson, James W. Ohio State Uni-
versity, Columbus, Ohio. Stratigraphy and
sedimentation of the Polar Star formation,
Ellsworth Mountains, Antarctica. DPP
78-21129. $8,782.

Dahl, Peter S. Kent State University,
Kent, Ohio. Mineral chemistry and petro-
genesis of orbicular rocks from the Taylor

Foundation awards of funds for antarctic projects,
1 January to 31 March 1981

Following is a list of National Science Foundation antarctic awards made from 1
January to 31 March 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 were initiated by the Division of Polar
Programs.

Six nations ratify antarctic marine
conservation convention

June 1981
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Valley region, Southern Victoria Land.
DPP 80-01743. $34,334.

Dalziel, Ian W. Columbia University,
Palisades, New York. Evolution of the west
Antarctic-Andean Cordillera in the Scotia
Arc region. DPP 78-20629. $65,969.

Ernst, Wallace C. University of Cali-
fornia, Los Angeles. Petrology of Precam-
brian crystalline rocks in Antarctica.
DPP 80-19527. $43,960.

Faure, Gunter. Ohio State University,
Columbus, Ohio. Test of conflicting hy-
potheses on the Cenozoic glaciation of the
Transantarctic Mountains. DPP 79-20407.
$30,000.

Kuwamura, Frank K. Department of
Defense, Washington, D.C. Standard geo-
graphic nomenclature in the Antarctic for
United States use. DPP 79-02112. $12,340.

McGinnis, Lyle D. Northern Illinois
University, DeKalb, Illinois. Gravity studies
in the Transantarctic Mountains. DPP 78-
21112. $8,000.

Pride, Douglas E. Ohio State University,
Columbus, Ohio. Genesis of mineralization
associated with andean intrusions in the
northern Antarctic Peninsula. DPP 78-
21103. $19,987.

Zinsmeister, William J. Ohio State Uni-
versity, Columbus, Ohio. Late Cretaceous
and early Tertiary biogeography of the
southern circum-pacific. DPP 79-20215.
$33,158.

Meteorology

Wendler, Gerd. tfntversity of Alaska,
Fairbanks, Alaska. Antarctica katabatic-
winds. DPP 81-00161. $82,658.

Ocean Sciences

Dick, Henry J. B. Woods Hole Ocean-
ographic Institution, Woods Hole, Massa-
chusetts. Petrology and geochemistry of
the crust and upper mantle of the southern
circumpolar ocean between 300 W and
30 0 E. DPP 77-21208. $60,616.

Gordon, Arnold L., Lamont-Doherty
Geological Observatory, Columbia Uni-
versity. US-USSR Weddell Polyna expedi-
tion. DPP 80-05765. $132,636. ($262,636).

Gordon, Arnold L., Lamont-Doherty
Geological Observatory, Palisades, New
York. Processing/analysis of the ARA Was
Orcadas hydrographic circumpolar data
set. DPP 78-24832. $124,000.

Gordon, Louis I. Oregon State University,
Corvallis, Oregon. Winter nutrient cycling
in the Weddell Sea. DPP 80-07620. $55,480.

Jacobs, Stanley S., Lamont-Doherty
Geological Observatory, Palisades, New
York. Oceanography of the antarctic con-
tinental margin. DPP 79-18674. $30,167.

Marra, John. Lamont-Doherty Geological
Observatory, Palisades, New York. The
Weddell Sea polynya in winter—plankton
distribution. DPP 80-08011. $70,040.

Sclater, John C. Massachusetts Institute
of Technology, Cambridge, Massachusetts.
Geophysical research in the southern oceans
between South America, Africa, and Ant-
arctica. DPP 78-19279. $97,760.

Support and Services

Costello, John D. Department of Trans-
portation, Washington, D.C. Services of
USCG icebreakers, 1980-81. DPP 80-24892.
$1,100,000.

Gray, Rodney E. ITT Antarctic Services,
Inc., Paramus, New Jersey. Specialized
support of the United States Antarctic Re-
search Program. DPP 80-03801. $4,413,783.

Johnson, James R. Holmes and Narver,
Inc., Orange, California. Support services
for the U.S. Antarctic Research Program -
R/V Hero/Palmer Station research system,
1979-1980. DPP 74-03237. $271,330.

Pearigen, Jare M. Department of Defense,
U.S. Navy, Washington, D.C., Logistics
for the U.S. program in Antarctica, 1980-
1981. DPP 76-10886. $10,000,000.

Shor, George C. University of California,
San Diego, California. R/V Melville opera-
tions support. OCE 80-24472. $968,832.
($2,100,000).

About 3 miles from McMurdo Station, the USCGC Polar Star clears the ice channel in McMurdo Sound.
U.S. Navy photo (XAM-0975-COi.ei) by Dana B. Rabin.
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Monthly climate summary

February 1981	 March 1981	 April 1981

McMurdo Palmer South Pole McMurdo Palmer South Pole McMurdo Palmer South Pole

-9.5	1.1	-38.7	-13.1	0	-52.5	-23.4	-1.8	-58.6
0.0	6.0	-28.4	-1.1	5.0	-36.2	-4.4	4.0	-34.3
(1)	(6,27)	(22)	(5)	(18,26)	(6)	(3)	(7)	(24)

-19.4	-6.0	-49.5	-23.8	-5.0	-64.1	-40.6	-8.0	-72.7
(23)	(18)	(27)	(22)	(31)	(31)	(21)	(24)	(12)

985.71	980.5	684.05	991.33	998.0	687.44	992.65	994.9	678.63
1000.68	990.9	694.21	1005.08	1025.0	701.66	1010.67	1025.2	707.46

(23)	(4)	(1, 3)	(3)	(31)	(2)	(7)	(13)	(3)
980.10	963.8	677.28	975.14	992.0	674.74	976.36	961.6	651.88

(9)	(13)	(17,18)	(13)	(18)	(21)	(17)	(22)	(16)
274.3	53.3	Trace	78.7	22.4	Trace	86.4	33.02	Trace

090 0	1600	0450	0700	0800	0700	0700	3150	0450

4.82	3.80	3.53	4.91	3.13	3.67	5.19	5.56	3.8

(m/sec)	 12.5	22.4	12.3	20.6	22.4	14.9	33.5	30.4	12.3
160 0	3450	3600	1350	0100	0900	1800	030	3600
(6)	--	(14)	(6)	--	(30)	(25)	--	(13,14)

Average sky cover	 6.8	9/10	5.7	7.1	8/10	3.8	6.1	8.5/10	2.5
Number clear days	 6	0	10.4	3	20.0	18.8	8	0	23.3
Number partly

cloudy days	 5	4	6.8	12	8	5.9	10	8	2.4
Number cloudy days	17	24	10.8	16	3.0	6.3	12	22	4.3
Number days with
visibility less than 0.4 km.	0	0	1.4	0	0	2.9	4.	0	1.3

Prepared from information received by teletype from the stations. Locations: McMurdo 77 0 51'S 166 040'E, Palmer 64046'S
64003'W, Amundsen-Scott South Pole Station 90 0 S. Elevations: McMurdo sea level, Palmer sea level, Amundsen-Scott
South Pole 2835 meters. Siple Station (75 055'S 83 0 55'W) was closed for the winter in February 1981 and will reopen November
1981. For prior data and daily logs contact National Climatic Center, Asheville, North Carolina 28801.

Feature

Average temperature
(°C)

Temperature maximum
(°C)

Temperature minimum
(°C)

Average station
pressure (mb)

Pressure maximum
(mb)

Pressure minimum
(mb)

Snowfall (mm)

Prevailing wind
direction

Average wind speed
(m/sec)

Fastest wind speed
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Midwinter airdrops at
McMurdo and South Pole
Stations

Preparations for Antarctica's first single-
mission, two-location airdrop highlighted
Midwinter's Day 1981 at McMurdo and
South Pole Stations. On 22 June, 26 bundles
of cargo and mail, weighing 13,029 pounds,
were dropped by a U.S. Air Force Military
Airlift Command C-141 airplane at Williams
Field near McMurdo Station. The airplane
continued to South Pole Station. Despite
high winds and deteoriating weather, six
more bundles, weighing 2,760 pounds, were
dropped successfully. Ground crews at
both stations recovered undamaged all of
the packages dropped by parachutes.

Although the midwinter airdrop at
McMurdo Station has been done before,
this year's drop at South Pole Station was
the first to be accomplished. Except for
radio communication, the airdrops were
the only contact that station personnel have

had with the outside world since the stations
began winter operations in February (South
Pole) and March (McMurdo).

Grice receives USCG
commendation

In recognition of his support of U.S.
Coast Guard operations that are a part of
the U.S. Antarctic Research Program,
Trevor Grice, a civilian employee of the
Naval Support Force Antarctica detachment

Record low temperature
for April at McMurdo
Three times during April 1981, the
temperature dipped below the previous
1956 low for McMurdo Station for that
month. On 21 April, during a week of
intense cold, the new record was set at
-40.6°C.

in Christchurch, New Zealand, received
on 30 March 1981 the Coast Guard's Public
Service Commendation. The commendation
is awarded to people providing "notable
services which have assisted greatly in
furthering the aims and functions of the
Coast Guard."

For 15 years, Mr. Grice has provided
support services and arranged emergency
repairs and maintenance of the Coast Guard
icebreakers that support USARP. During
the 1980-1981 season, he played a par-
ticularly critical role in the repair of a
grounded USCG helicopter. While con-
ducting operations to and from Williams
Field (McMurdo Station's skiway) in mid-
January 1981, a helicopter attached to the
USCGC Polar Star collapsed its main
landing gear. Although no spare parts were
readily available in New Zealand, Mr. Grice
quickly located and expedited the transfer
of the critical parts from the United States
to Antarctica. The helicopter was repaired
on site and returned to the Polar Star by I
February.

*U.S. Government Printing Office : 1982 -359-879/410
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