
NSF photo by Richard Cameron.

USCG icebreaker Polar Star approaches Siple Island in February 1984. Ahead is Lovill Bluff
where three teams of U. S. geologists collected data while a fourth team used a helicopter to
survey the distribution and concentration of radioactive elements. The scientists were the first
known group to visit Siple Island, which was discovered in 1940 during an airplane flight. The
preliminary results of their visit are described on page 16.

Geology and paleontology of Seymour
Island, Antarctic Peninsula
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During the past 3 years, the National
Science Foundation has supported two
major expeditions to Seymour Island (64°
17'S 56° 45'W), located near the north-
east tip of the Antarctic Peninsula (figure
1). The results from these expeditions have
demonstrated that the sedimentary deposits
on Seymour Island contain an extraordi-
narily abundant and diverse record of Late

Cretaceous-early Tertiary life (from ap-
proximately 30 to 70 million years ago).

Paleontological data from Seymour Island
have greatly increased our knowledge of the
evolutionary histories of faunas and flo-
ras of the Southern Hemisphere. These
data provide a new insight into the impor-
tance of the polar regions in the evolution
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of Earth's modern biota. The presence of
a remarkably well-exposed sequence across
the Cretaceous/Tertiary boundary also
enables geologists for the first time in high



Figure 1. This map shows the location of Seymour Island near the northeast coast of the Ant-
arctic Peninsula.

southern latitudes to test the asteroid-
impact hypothesis in the high latitudes.

Geologic setting of Seymour Island
Seymour Island is relatively small—about

20 kilometers long and 3 to 9 kilometers
wide. At the north end of the island is a
prominent steep-sided, flat-topped meseta
(approximately 200 meters high). Because
of its sheltered location east of James Ross
Island (640 10'S57° 45W), Seymour Island
receives little snow and, consequently, is
free of permanent ice. The unconsolidated
nature of the rocks and the absence of
vegetation on Seymour Island have caused a
badland topography (figure 2), typical of
desert regions, to develop. Without vege-
tation and permanent ice, this island is
ideal for detailed geologic field work.

The sedimentary deposits on the island
can be divided into two broad groups. The
Late Cretaceous-earliest Tertiary Marambio
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Group, consisting of the Lopez de Berto-
dano and Sobral formations, comprise
approximately 1,200 meters of gently
eastward-dipping sandstones and siltstones.
Except for a small exposure of the Sobral
formation at Cape Wiaman at the north
end of the island, the Marambio Group is
restricted to the southern two-thirds of
the island south of Cross Valley.

Invertebrate fossils, mainly molluscs,
occur throughout the Lopez de Bertodano
Formation and are locally abundant in the
lower part of the Sobral Formation. Verte-
brate fossils (mosasaurs and plesiosaurs)
occur sporadically at a number of hori-
zons in the Lopez de Bertodano Formation.
Petrified logs, some nearly a half meter in
diameter, are occasionally encountered in
both the Lopez de Bertadano and Sobral

formations. From Cross Valley near Cape
Wiaman, Paleocene and Late Eocene silt-
stones and sandstones of the Seymour
Island Group (Cross Valley and La Meseta
formations) crop out. Although the sedi-
ments of the Cross Valley formation are
generally poorly fossiliferous, plant debris
and carbonized logs are locally abundant.

The fauna of La Meseta Formation is
extraordinarily abundant and well pre-
served (figure 3). Although molluscs domi-
nate the invertebrate component of the
fauna, every major group of invertebrates,
except for sponges, has been collected in
this area. Vertebrate bones, mainly pen-
guin bones and sharks, are locally abun-
dant. Mammal remains of the marsupial
Polydolops were discovered from beach
facies of the La Meseta Formation.
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School of Mines, University of California-
Riverside, and Texas Tech University made
up the field party. The U.S. Coast Guard
icebreaker Glacier transported them to Sey-
mour Island. This expedition was the first
major USARP geological field party to be
supported in the Antarctic Peninsula region.
The combination of the icebreaker and its
helicopters enabled the party to collect large
quantities of rock and fossils samples.

Expeditions before 1981
Nearly 100 years ago, the first antarctic

fossils were collected on Seymour Island.
However, except for the 1901-1903 Swe-
dish south polar expedition, few geolo-
gists studied the island until the mid-1970's

Figure 3. Fossiliferous outcrop on one of the
shell banks that are common in the middle
part of the Upper Eocene La Meseta Forma-
tion.

because of its extreme eastward location
in the Weddell Sea. Even in the 1940's
and 1950's, British overland sledging par-
ties along this part of the Antarctic Penin-
sula tended to avoid Seymour Island be-
cause of unstable sea ice.

When Argentina established on Seymour
Island a year-round station (Marambio)
with an airfield capable of handling wheeled
Hercules airplanes (C-130s), the area be-
came readily accessible. In the mid-1970's,
the Instituto Antartico Argentino supported
a number of geological field projects on
Seymour Island and surrounding islands.
During the 1974-1975 austral summer, the
Instituto supported an Argentine-U. S.
expedition to the island. Four scientists
from the Institute of Polar Studies of Ohio
State University participated in this project.
Results from the 1974-1975 expedition
demonstrated that remarkably fossilifer-
ous deposits were present on Seymour
Island and that the site had great potential
for future work. The geologists also recog-
nized that, if land mammals were going to
be discovered in Antarctica, Seymour Island
was the most likely place to search.

U.S. expeditions
During the 1981-1982 austral summer,

the National Science Foundation funded
the first U.S. Seymour Island expedition.
Ten scientists from the Institute of Polar
Studies (Ohio State University), Colorado

Although the 1981-1982 expedition
lasted only 19 days, the field party made a
number of major discoveries. The most
important of these was the discovery of
three jaw fragments of the extinct marsu-
pial Polydolops by Michael 0. Woodburne,
University of California-Riverside (figure
4). These bone fragments are the first evi-
dence that terrestrial mammals were in Ant-
arctica during the early Tertiary (approxi-
mately 40 million years ago). The discov-
ery of the antarctic marsupial initially was
reported in the fall of 1982 (Woodburne
and Zinsmeister, 1982). Woodburne and
Zinsmeister will present a full description
and its biogeographic significance of the
marsupial in the July 1984 issue of the
Journal of Paleontology.

Dr. Sankar Chatterjee of Texas Tech
University discovered the remains of large
Late Cretaceous marine reptiles (plesiosaurs
and mosasaurs) and is describing these
fossils. In addition to the marine reptiles,
Dr. Chatterjee found a fragment of the
lower jaw of a terrestrial lizard from Eocene
deposits.

Varied and exceptionally well preserved
marine invertebrates (molluscs, starfish,
crinoids, crabs and corals) were discov-
ered by William J . Zinsmeister and Thomas
DeVries during the 1981-1982 austral
summer. Although some of these inverte-
brates are well known from Recent faunas,
their discovery in the Eocene deposits marks
the first time any fossil representatives of
these groups have been found in the geo-
logic record.

Rosemary Askin of the Colorado School
of Mines did the first systematic collect-
ing of microfloras from Seymour Island.
Preliminary analysis of these microfloras
is providing new understanding of the com-
position of the vegetation that existed in
the Antarctic during the Late Cretaceous
and early Tertiary before the advent of
glacial conditions.

Because the 1981-1982 expedition was
successful, the National Science Founda-
tion supported a second expedition to Sey-
mour Island during the austral summer of
1983-1984. The party of 14 scientists came
from Ohio State University, Kent State
University, University of California-River-
side, Texas Tech University, and Colo-
rado School of Mines. The Coast Guard
icebreaker Westwind provided transporta-
tion and helicopter support.
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Figure 2. View looking east across Seymour Island along the south side of Cross Valley. Note
the typical badland topography that is characteristic of the island. The arrow points to the
location of the 1981-1982 camp.
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Figure 5. Vertebrate paleontologists washing sediments from the mammal site during the
1983-1984 austral summer. The sediments are first washed to remove the silts and muds and
then dried before packing. The dried bulk samples are shipped back to the laboratory to be
examined for micro-vertebrate bones. In the background Judd Case is pouring unwashed
sediments into a screen. Mike Woodburne (middle) and Dan Chaney (foreground) wash sam-
ples before drying.
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provide new insight into the origin of
penguins. In addition to the vertebrate fos-
sils discovered this year, remarkably well-

Figure 4. Michael 0. Wood burne—moments after finding the remains of the first fossil mam-
mal to be discovered on the continent of Antarctica during the 1981-1982 austral summer.

preserved specimens of several rare groups
of invertebrates (crionids and crabs) were
collected by William J. Zinsmeister and
Rodney M. Feldmann.

Significance of fossil discoveries
The paleontologic data collected during

the 1981-1982 and 1983-1984 expeditions
have provided important new data con-
cerning the geologic, climatic, and oceanic
histories of the Southern Hemisphere. The
occurrence of the marsupial fossils conclu-
sively demonstrates that a land connec-
tion existed between the southern tip of
South America and the Antarctic Penin-
sula during the latest Cretaceous and earliest
Tertiary periods. The recognition that this
land connection existed has required that
several recently proposed geophysical mod-
els showing South America and Antarc-
tica as separate during the Late Cretaceous
and early Tertiary be re-evaluated. It also
proved that the antarctic continent acted
as a dispersal corridor for marsupials
between South America and Australia
before the final breakup of Gondwana.

The palynologic studies show that a rich
and varied flora covered the continent.
These data also provide a clearer under-
standing of the origin of modern floras of
the Southern Hemisphere. Analysis of the

The 1983-1984 party continued the work
initiated during the 1981-1982 austral
summer, including geology, palyonology,
stratigraphy, and invertebrate and verte-
brate paleontology. M.O. Woodburne col-
lected bulk samples from the area where
vertebrate fossils were discovered in 1981-
1982 (figure 5) and searched for additional
Tertiary vertebrate localities. Peter Sadler
did detailed stratigraphic mapping of the
early Tertiary La Meseta and Cross Valley
formations. Sankar Chatterjee continued
prospecting for marine reptiles in the Creta-
ceous deposits. W. J. Zinsmeister, R. M.
Feldmann, Carlos Macellari, and Brian
Huber collected marine invertebrates in
both the Tertiary and Cretaceous deposits,
and Rosemary Askin continued the fossil
palynology.

Although the work was cut short when
Westwind was damaged by sea ice, a num-
ber of important paleontologic discover-
ies were made. Dr. Chatterjee found addi-
tional skeleton material of several large
plesiosaurs and mosasaurs. He also dis-
covered several well-preserved skeletons
of bony fishes from the Lopez de Bretodano
Formation.

Dan Chaney (U.S. National Museum),
a member of Dr. Woodburne's party, found
a partial skull of one species of giant
penguins, which were first discovered by
the Swedish south polar expedition. Sev-
eral species of these Eocene penguins from
Seymour Island grew to nearly 6 feet in
height. The fossil penguins on Seymour
Island also represent the oldest known
occurrence of penguins in the fossil record.
The discovery of the penguin skull should
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invertebrates has revealed that many groups
previously known only from modern fau-
nas were present around Antarctica dur-
ing the Eocene. Their occurrence suggests
that the high southern latitudes were an
important center of evolutionary develop-
ment. These newly evolved groups of inver-
tebrates subsequently dispersed into the
lower latitudes during the later Cenozoic
(Zinsmeister and Feldman, 1984).

Preliminary analysis of the faunal
changes across the Cretaceous/Tertiary
boundary indicates that although many
important groups of marine organisms
became extinct, a number were able to sur-
vive the severe climate change at the end
of the Cretaceous. This suggests that the
environmental crisis at the end of Creta-
ceous was not as severe in the high lati-
tudes as it was in the lower latitudes.

—William J. Zinsmeister, Department
of Geosciences, Purdue University, West
Lafayette, Indiana 47907.
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Three students cross a snow field and check for crevasses as they move along. Note that they
are roped together as a safety precaution. When traveling in a crevassed area or unfamiliar
territory, participants are taught to always rope up. An unroped fall into a crevasse is almost
certainly fatal—if one survives the fall, death by hypothermia is only hours away.

Snowcraft/survival school:
learning to work in Antarctica

The 1983-1984 austral summer marked
the 21st year of the snowcraft/survival
school for personnel from the U.S. and
New Zealand antarctic programs. From its
beginning in 1962 to today, the jointly
run school has familiarized U. S. Antarc-
tic Research Program (USARP) and New
Zealand Antarctic Research Program
(NZARP) personnel with the antarctic envi-
ronment and taught them cold-weather liv-
ing skills.

Courses for austral summer personnel
are taught on Ross Island, on nearby sea
ice, or in the ice-free valleys of southern
Victoria Land; courses for wintering per-
sonnel are held at McMurdo, South Pole,
and Siple stations. Much of the instruc-
tion is designed to help people to cope
with emergencies in the field—emergencies
that hopefully will never happen. This
season, 400 "students" participated in the
courses, taught by one USARP and three

NZARP instructors. The success of the
program can be stated simply—at the end
of the austral summer, all 400 students
returned safely from their field work.

Participants and instructors
Although primarily designed for science

parties, the survival program is open to
personnel from almost every part of the
U.S. and New Zealand programs. Included
in the program are required courses for
U.S. Navy pilots and aircrews, the con-
tractor's (ITT/Antarctic Services, Inc., or
ITT/ANS) employees stationed at field
camps, and all Navy and contractor winter-
ing personnel who work at McMurdo and
inland stations. Courses are also given each
year to Royal New Zealand Air Force
(RNZAF) pilots and crews who fly RNZAF
wheeled C-130 airplanes between Christ-
church, New Zealand, and McMurdo Sta-
tion.

When space is available, the school
accepts personnel who simply want to learn
cold-weather survival skills. The instruc-
tors welcome the enthusiasm shared by
station personnel and enjoy including parti-
cipants from the Naval Support Force Ant-
arctica (NSFA), ITT/ANS, Kirby-Knight
(New Zealand contractor that operates
McMurdo's cafeteria), and cargo handlers
(U. S. Army and New Zealand Army
personnel) working at McMurdo Station.
Class size usually is limited to 16 to 18
students so that the instructors can give
adequate attention to all participants.

Three instructors employed through New
Zealand's Department of Science and
Industrial Research (DSIR) and one instruc-
tor employed by ITT/ANS teach the class-
es. The American instructor was added in
1983 because the size of the classes in-
creased; the organizers also wanted the
team to reflect the joint participation of
USARP and NZARP. This team is directed
each year by New Zealand's Antarctic Divi-
sion of DSIR and the Division of Polar
Programs of U.S. National Science Foun-
dation.
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The team has always been proud of its
professionalism and cooperation. This
year's team—Lindsay Main, Rob Hall, Ken
West, and Dave Lasorsa—continued that
tradition. Lindsay Main, the team leader,
is the author of Mountaincraft, abible of
New Zealand mountain climbers. Rob Hall
is a professional mountain guide and
recently has completed the second ascent
of Himalayan peak Ama Dablam by way
of the North Ridge. Ken West, an avid
mountain climber, is a member of New
Zealand's Mt. Egmont search and rescue
team. Dave Lasorsa, a 4-year veteran of
antarctic work, is in his third year with
the school.

History
The idea of providing antarctic person-

nel with survival training came about dur-
ing the early 1960's under the U.S. Navy's
Operation Deep Freeze. At that time, field
parties made long tractor-train traverses
and often found themselves in remote areas
facing hazards, most notably large cre-
vasse fields. Personnel needed to be trained
to deal with these hazards, and assistance
from New Zealand was requested. Moun-
taineer Bill Bridge designed the first course
in antarctic survival and snowcraft tech-
niques.

In 1962 the first team, Norman Har-
ding and Wynn Croll, went to McMurdo
Station. These two well-known New Zea-

U. S. personnel traverse an ice slope. During
the snowcraft/survival school students prac-
tice rappelling down a 70-foot ice cliff and
use the Prussik method to climb up the cliff
and over ice ledges to simulate ascending a
rope and climbing out of a crevasse.

U. S. Navy photo.
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land mountaineers taught survival train-
ing as unpaid volunteers. The early courses
stressed mountaineering; shelter-building
and sleep-outs were not included. Harding,
who returned to Antarctica during the
1983-1984 austral summer as the officer-
in-charge for New Zealand's Scott Base,
comments, "The emphasis then was get-
ting around crevasse problems, allowing
the team to be mobile. We taught mostly
crevasse rescue and glacier travel, using
just ropes tied around the waist."

The school continued in this format until
1973 when NZARP began employing the
instructors. Mountaineer Cohn Monteath,
the first of the NZARP instructors, rede-
signed the course and made it more like
the present one. The most significant
change in the program was that training
was available throughout the austral sum-
mer. The earlier program was taught only
for a limited period each season.

Objectives
The main goal is to provide basic train-

ing in cold-weather living skills, includ-
ing information about cold-weather camp-
ing and clothing, hypothermia and frostbite,
weather, environmental hazards, and han-
dling emergency situations. Much of this
training includes snowcraft and mountain-
eering skills. Although field and station
personnel may not use all these skills, the
class provides an excellent introduction to
the environment and a means by which
personnel can become accustomed to doing
simple tasks in not-so-simple settings while
wearing bulky clothing.

The training provides an opportunity
for field parties to use and test their
equipment. During the course each party
checks and uses its sleeping bags, stoves,
radios, tents, and motor toboggans. Dis-
covering that such equipment is unsuit-
able or defective once the party is in a
remote area is frustrating and dangerous,
and it wastes research time if the equip-
ment must be replaced.

The course also provides an opportu-
nity for team members to work together
as a unit, perhaps for the first time, before
beginning their field work. A situation in
which the individual members must work
as a team on a single project, such as build-
ing a snow shelter, encourages camarade-
rie and cohesiveness in the party.

As a general policy all USARP person-
nel who are participating in science pro-
jects that may require an overnight stay
in the field must complete cold-weather
survival training. Extensive field experi-
ence and prior course attendance are con-
sidered in granting exceptions to this policy.

The program
Teaching survival skills to science par-

ties who will be working in various field
environments is not easy. Each course is

tailored to prepare the researchers for the
different field conditions that they are likely
to confront. Different class formats have
been developed: a snow course for parties
working in glacial areas, a sea-ice course
for parties working around the annual ice
of McMurdo Sound, a course for parties
working in snow-free regions, and a win-
ter preparation course for McMurdo, South
Pole, and Siple station wintering personnel.
The courses for wintering personnel are
taught on site at each of the stations—
McMurdo, South Pole, and Siple. Addi-
tionally, when asked instructors will accom-
pany parties on "shakedown" preparatory
trips.

All courses start with an evening lecture.
Instructors describe the course and dis-
cuss various topics, including shelter build-
ing, snowcraft/mountaineering techniques,
weather, situation handling, and environ-
mental hazards.

To familiarize participants with their
gear, a helicopter survival bag is opened
and examined. This bag contains a tent,
small stove, fuel, food, and a sleeping bag.
With the equipment in this bag a person
could stay overnight in the field with some
degree of comfort, but the helicopter bag
is not a substitute for the individual sur-
vival bag that contains cold-weather cloth-
ing. Types and uses of sleeping bags and
stoves are described, and, where applicable,
crampons are fitted for field use. For snow
courses, climbing knots are practiced and
harnesses fitted. The evening ends with a
"climb to the ceiling," using the Prussik
technique. Prussiking is a way of ascend-
ing a fixed rope and can be used to extract
oneself from a crevasse.

Snow Course
The most popular course, the snow

course, involves 2 days of field work with
a night spent sleeping in snow shelters.
The courses are held at the Scott Base ski
chalet, two miles north of New Zealand's
Scott Base on Ross Island. This is an ideal
location, because it is near steep slopes,
icefalls, and crevasses—common hazards
for field parties.

During the first morning of the class
participants are taught and asked to prac-
tice basic mountaineering skills: ascents
of steep slopes, step cutting, rope belays,
and ice-axe self-arrests. After 20 or so slides
with self-arrests, students usually become
proficient at stopping themselves during
an uncontrolled fall. Actually, they learn
how not to fall in the first place.

In the afternoon, instructors demonstrate
how to set up tents and build the snow
shelters that the participants will construct.
Most shelters are either trench or snow-
mound types, although a few adventurers
attempt to build igloos. A trench shelter,
which can be built to accommodate one or
more people, is used where the snow is
firm enough to support a person without

Antarctic Journal



Ice-free region course
Because many USARP and NZARP par-

ticipants work in the ice-free valleys of
southern Victoria Land each austral sum-
mer, a special course has been developed
to meet their needs. Like the snow course,
this course stresses cold-weather living
skills and the use of field equipment issued
to the science party.

leaving a slight footprint. Firm snow is
required for the snow blocks that are used
for the roof of the shelter. The blocks are
cut from the area that has been laid out
for the trench. When there is little snow
or only soft snow available, a snow-mound
shelter can be used. For this shelter, field
gear is piled up and covered with snow.
After packing the snow with a shovel, a
hole can be dug in one side, and the equip-
ment removed to form an adequate shelter.

The shelters are usually quite creative and
comfortable. This comes as no surprise—
people realize that these shelters will be
their sleeping place. After meals are cooked
and eaten, the evening is spent in "social
calls" to neighboring shelters.

The second day of the snow course
begins with demonstrations of cramponing
techniques and roping-up for glacier travel.
Rope teams are organized and taken for a
tour of the nearby icef all. The icef all is a
fine area for practicing crevasse detection
and crossing methods and solving route-
finding problems. The walk gives the new-
comer a chance to observe glacial hazards
under close supervision.

Afternoons are spent in crevasse rescue
and extraction. Rappelling is practiced over
a 70-foot ice cliff. Students use the Prussik
method to make their way up and over an
overhanging ice ledge; this is a fairly real-
istic simulation of ascending a rope and
climbing over the lip of a crevasse. The
afternoons usually wind up with demon-

-
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strations of other crevasse rescue tech-
niques, using pulleys and mechanical ad-
vantage.

Although these field parties usually take
the basic snow course, they are offered an
option to practice camping in snowless
areas. At one of the snowless areas near
McMurdo Station, the field party sets up
camp and spends the night. To pitch and
anchor a Scott tent (the tent most com-
monly used by USARP field parties) or to
find shelter in snow- or ice-free areas
requires greater imagination than similar
activities carried out in areas with snow.
During these sessions the field parties learn
to cope with problems common to snow-
less camping, such as disposing of human
waste, finding flat, smooth areas on which
LO pitch tents, and securing an adequate
supply of drinking water.

Because the instructors spend time in
the ice-free valleys during search-and-
rescue exercises each austral summer, they
can provide field teams with special infor-
mation about the region. Each valley has
unique environmental characteristics—
including weather patterns, average wind
speeds, and average temperatures. If field
parties have this information in advance,

low,

U. S. Navy photo.

An instructor demonstrates one method of ice-axe self-arrest to participants of a 1983-1984
survival/snowcraft school. To perform an ice-arrest, one hand is placed over top of the axe
while the other is on the shaft. The sharp pick end of the axe should be pointed away from the
body. In an emergency, one would fall to the snow or ice, dig the pick of the ice axe into the
snow or ice, and place the body's weight on the handle. This action creates an anchor, which
could save another team member who has fallen into a crevasse.

Survival/snowcraft participants construct a snow trench, their 'home" for the night, during the
snow course on Ross Island. Snow is removed from the sides to form areas for sleeping; an air
well is dug the length of the trench and acts a cold air sink. To the right some team members
prepare the snow blocks that will form the trench's roof. In the background is the Scott Base
ski chalet.

U. S. Navy photo.
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they often can avoid problems by taking
these special characteristics into account
when they plan their field work. The
instructors also give special emphasis to
working with helicopters, locating survival
huts, and using the equipment supplied
by USARP and NZARP.

Sea ice course
The sea ice course is offered to those

groups working on the annual ice and using
fish huts or helicopter support. Parties are
taken out on the sea ice for a day of
instruction. The course begins with dis-
cussions of ice hazards and travel. Route-
finding around pressure ridges and tidal
cracks is demonstrated, and situations
involving vehicle breakdowns are discussed.
The contents of the survival bags are
reviewed, and students practice using sig-
nal mirrors and setting up survival tents
and stoves.

Shelter building on annual ice presents
an interesting problem. During the after-
noon session simple shelters are constructed
in snow-drift areas. A snow-mound shel-
ter is built on the sea ice, because it can be
constructed easily on surfaces, like sea ice,
with minimal snow cover. All that is
required is a shovel and a strong back.

Winter course
The course for wintering personnel is a

condensed version of the snow course and
emphasizes identifying terrain and haz-
ards near the stations. At McMurdo Sta-
tion, personnel learn basic mountaineer-
ing techniques and inspect nearby crev-
asses. Shelter construction and a sleep-
out are included in the course. Discus-
sions center on handling emergencies that
are likely to occur at McMurdo during
the winter, such as a missing person or a
vehicle breakdown away from the station.

it

In recent years, wintering personnel at
South Pole and Siple stations have received
survival training on site. These courses
are designed to teach wintering personnel
survival techniques and to make them
aware of what the USARP survival man-
ual calls the "trinity of trouble"—excessive
optimism, carelessness, and neglect. After
arriving at the station, the survival train-
ing team meets with the station manager
and discusses the contents of the course.
The training team adds to the course any
specific requirements, such as teamwork-
building exercises, that the station man-
ager may feel are needed.

The program comprises an evening lec-
ture and a day of practical experience. The
lecture includes presentations on the fol-
lowing:

• fire fighting and prevention

• medical problems

• equipment (heat, food, and shelter)

• requirements for people moving out-
side the station during the winter dark-
ness

• communications with the station

• survival when lost

• shelter building.

How to organize during a survival situa-
tion is discussed, as well as the purpose
and method of operation of the winter
rescue team. The next day's practical work
is similar to the snow course taught to
austral summer personnel with the addi-
tion of a search exercise for the winter
rescue team.

By conducting these courses at the sta-
tion, the training team and station personnel
are able to identify and discuss hazards

and survival situations peculiar to each
station. These discussions help to avert
disasters. An example of one such situa-
tion occured at Siple Station. During the
course, the instructors discovered that crews
were working up to 13 miles away from
the station without so much as a sleeping
bag. Survival bags quickly were prepared
at McMurdo Station and shipped to the
Siple winter staff.

Viewpoints
If there Ivere a single objective for the

training program, it would be to familiar-
ize people with the environment—getting
station and field personnel accustomed sim-
ply to working outside in harsh conditions.
As Ken West comments, "A lot of these
people have never even been on snow
before. We try to teach them how to work
with lots of clothes on, how to keep their
feet warm, what to wear, and how to keep
the sun off their faces. We want to build
up a level of competency in the field, so
that people are able to live and travel any-
where they must.'

Along with inexperience with the envi-
ronment comes the problem of not hav-
ing enough experience to cope with sur-
vival during an emergency. This is especial-
ly true for personnel working around
McMurdo Station. The majority of these
people arrive from Christchurch in warm
planes, live in heated buildings, and drive
enclosed, heated vehicles. Whether by
choice or not, they see very little of the
Antarctic outside of the confines of the
station. Unfortunately, their first intro-
duction to survival in Antarctica may be
when a vehicle breaks down away from
the station.

Aware of these problems, the school's
instructors try to prepare people for the
unexpected by providing them with infor-
mation on what to do if an emergency
occurs. As Rob Hall states, "We're trying
to flex people's imagination into showing
them what's possible." He reflects many
of the newcomers' attitude when he repeats
a typical question, "You can actually build a
shelter with just a shovel?" At the school's
end, people find they can not only build a
shelter but live in it rather comfortably.

Certainly, field parties today are much
safer than they were 20 years ago. Changes
in equipment, availability of air and ground
transport, and experienced field leaders
have kept the number of accidents in the
field extremely low. The antarctic environ-
ment has not changed, however; the risks
that a field party faces are as real as ever.
The course tries to make this evident. "It's
very easy to get wrapped up in one's
particuliar project and not realize what's
going on around you," says Hall. "We're
trying to broaden the scientific mind into
looking at the environment as a whole."

Field personnel in the past have often
balked at having to take this course because

U. S. Navy photo.

Students practice a crevasse rescue as part of their training during the snowcraft/survival
school.
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Sweden and Finland join 29 nations
adhering to Antarctic Treaty

they believe that they will not be going
into areas where such skills are needed.
We hope many of the skills that are empha-
sized will never be used. However, as Lind-
say Main states, "It's like an insurance
policy. You don't need it very often, but
if you don't have it when you need it,
you're in trouble." The long-standing exis-
tence of the USARP-NZARP survival
school has insured that people working in
remote areas are competently trained. Main
goes on to say, "We're constantly trying
to feed experience into the system. With-
out that, the knowledge and the people
with the knowledge would gradually fil-
ter out." The school has contributed
knowledge and skills to the U.S. and New
Zealand programs during its 21-year exist-
ence. We hope it will continue to contrib-
ute to the safety of U.S. and New Zealand
personnel for years to come.

—David P. Lasorsa, USARP Survival
Instructor, ITT/Antarctic Services Inc.,
Paramus, New Jersey, and David M. Bres-
nahan, Special Projects Manager, Division
of Polar Programs, National Science Foun-
dation, Washington, D. C.

On 24 April 1984 Sweden acceded to
the Antarctic Treaty and signed the Con-
vention on the Conservation of Antarctic
Marine Living Resources, which entered
into force in April 1982. On 15 May 1984
Finland acceded to the Treaty.

As the 30th and 31st countries to recog-
nize the treaty, Sweden and Finland join
with the other acceding nations—Bulgaria,
Czechoslovakia, Denmark, the German
Democratic Republic, Hungary, Italy, the
Netherlands, Papua New Guinea, the Peo-
ple's Republic of China, Peru, Romania,
Spain, and Uruguay. These countries agree
to abide by the Treaty but do not partici-
pate in its operation.

The contracting nations that are consulta-
tive parties were original treaty signato-

ries or conduct substantial scientific re-
search programs in Antarctica. These coun-
tries are Argentina, Australia, Belgium,
Brazil, Chile, the Federal Republic of
Germany, France, India, Japan, New Zea-
land, Norway, Poland, the Republic of
South Africa, the Union of Soviet Social-
ist Republics, the United Kingdom, and
the United States of America. Representa-
tives of these nations participate in con-
sultative meetings to formulate recommen-
dations aimed at furthering the objectives
of the Treaty.

Any member of the United Nations may
accede to the Treaty. Nations conducting
substantial research in Antarctica may
become consultative parties.

Antarctica comes to California:
the Penguin Encounter at Sea WorldU.S. responds to

U.N. request
The U. S. government responded in May

1984 to a request from the Secretary-
General of the United Nations for infor-
mation on U. S. activities, research, and
policy related to Antarctica. The response,
sent to the United Nations through the
Department of State, included detailed
information on the U. S. Antarctic Program.

The Secretary- General's request arose
from a resolution (38/77) adopted by con-
sensus during the 38th session of the U.
N. General Assembly in November 1983.
This resolution calls for "the Secretary-
General to prepare a comprehensive, fac-
tual and objective study on all aspects of
Antarctica, taking fully into account the
Antarctic Treaty." The General Assem-
bly directed the Secretary-General to seek
the views of nations that are members of
the United Nations and the assistance of
"those States conducting scientific research
in Antarctica, other interested States, the
relevant specialized agencies, organs, org-
anizations and bodies of the United Nations
system and relevant international organi-
zations having scientific or technical infor-
mation on Antarctica."

A report is scheduled to be presented at
the 39th session of General Assembly in
1984.

In 1972 the Hubbs-Sea World Research
Institute began developing a controlled-
environment facility for maintaining ant-
arctic penguins. The National Science
Foundation provided logistics support to
Sea World over 3 austral summers (from
1975 to 1978) to collect antarctic penguins
for the facility. During these 3 years, 260
Adélie (Pygoscelis adeliae) and 80 emperor
(Aptenodytes fosteri) penguins were air-
lifted by a chilled C-141 airplane, which
was kept at -4°C throughout the trip, from
Ross Island to San Diego, California.

During the last 12 years considerable
progress has been made on this project.
The Institute now has established a self-
sustaining colony of polar spheniscids
(penguins) for long-term, year-round re-
search and developed an exhibit for the
public. Initial efforts to establish the col-
ony have been described in previous issues
of the Antarctic Journal of the U. S. (Todd,
1976, 1977, and 1978).

All of the techniques required to main-
tain and propagate the penguins were devel-
oped as a prototype in an experimental
refrigerated facility. This facility was
approximately 100 feet by 40 feet in size
and included two salt water pools. Up to
10,000 pounds of ice per day were pro-
vided as the substrate for the penguins to

walk on. Also, the photoperiod was main-
tained on an austral schedule. (Todd, 1976,
1977, and 1978).

Over the years, several hundred pen-
guins were reared. In October 1980, em-

These two emperor penguin chicks were
hatched and raised at Sea World in 1983.

Sea World photo.
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Sea World photo.

Antarctic and temperate penguins along with alcids inhabit Sea World's Penguin Encounter. In
addition to the exhibits the 28,000-square-foot facility includes office space, food preparation
rooms, incubation, nursery and brooder areas, and a research laboratory.

peror penguins were hatched for the first
time outside of the Antarctic. By the time
construction began on the new penguin
facility, no less than four spheniscid spe-
cies were self-sustaining: Adélie, emperor,
king (A. Patagonica) and Humboldt
(Spheniscus hurnboldti) penguins. Cur-
rently, over 300 penguins of six species
are maintained in the facility.

Although the new penguin complex is
open to the public, science has not been
compromised. Constructive ideas from a
number of biologists working with pen-
guins in the field were incorporated into
the design. Studies, which were initiated
in the original research freezer, continue
and focus mainly on bioacoustics, behavior,
growth rates, energetics, physiology, hy-
drodynamics, and biotelemetry. As with
the old unit, scientists from all over the
world use the new facility. Currently, five
or more major projects are conducted each
year.

Penguin Encounter
Capitalizing on information acquired

in the research freezer, the design for the
Penguin Encounter began to take its final
shape in 1981. By the time construction
began, we realized that few animal exhib-
its had been more thoroughly researched
and that the finished product would likely
be the most sophisticated live animal com-
plex ever built. The Penguin Encounter,
for which Sea World spent $7 million to
built and develop, opened to the public
on 28 May 1983 after 18 months of con-
struction. Within the first 3 months of
opening, over 1 million people visited the
Encounter.

The 28,000-square-foot Encounter build-
ing includes 12,700 square feet of exhibit
and viewing space, 11,600 square feet for
mechanical and support facilities, and 3,700
square feet for the co-generation plant.
The multimillion-dollar facility encom-
passes three major exhibits—tropical pen-
guins, polar penguins, and alcids. Although
alcids are not closely related to penguins,
they have similar lifestyles, and many of
them occupy ecological niches in the Arc-
tic that are comparable to those occupied
by penguins. By including the alcids we
have enhanced the potential for compara-
tive behavior research.

The main polar exhibit covers 5,000
square feet (100 feet x 50 feet) and has a
7.5-foot-deep salt water pool that extends
35 feet back under the land/ice mass. The
148,000-gallon pool is chilled down to 45°F
and is filtered at the rate of 3,800 gallons
per minute with a complete pool turnover
rate of 39 minutes. Four 10-foot-diameter
biological sand/gravel pressure filters,
innoculated with nitrifying bacteria are
used. Because chilled water is used, the
polar filter room is maintained constantly
at 35'F. We have learned from experience
that prolonged exposure to chlorine has

detrimental side effects. Therefore, an ozone
injection system was designed to elimi-
nate the need to chlorinate the water system.
Although the entire water system is closed,
some water is lost during backwashing of
the filters. The design does include options
to provide the necessary water to make-up
for this loss.

Antarctic penguin exhibit
The antarctic penguin exhibit is main-

tained constantly at subfreezing tempera-
tures, generally in the mid-twenties (°F).
The incoming air supply is filtered through
3-micron biological filters to remove fungal
spores because polar penguins are extremely
susceptible to aspergillosis, a fungal infec-
tion. The floor of the exhibit is covered
with finely ground ice. Each day a snow-
blower blows 10,000 pounds of ice into the
exhibit area. Trench-drains run throughout
the unit. When the snow level becomes
excessive, it is melted down from below
with warm water from a fire hose.

A simulated, naturalistic ice edge of vary-
ing heights extends along the front of the
exhibit over the pool. A rock mountain
has been created in the center of the exhibit,
and rock covers the east wall. The rook-
ery consists of volcanic cinder rock, which
surrounds the mountain and other rock
areas. This area is kept free of ice and
snow during the Adélie breeding season
(October through February). Mirrors on
the west wall give the illusion that the

exhibit is double the size. The ceiling is
curved at the rear of the exhibit and drops
down behind a cutout backdrop, a paint-
ing depicting distant mountains. During
the low-light periods (April to September), a
sunset is projected on the curved ceiling
behind the backdrop. The seasons are
reversed because the photoperiod is main-
tained on an austral schedule.

The penguins are viewed through eight
3/4-inch-thick, 9- by 12-foot glass panels.
Split-level viewing enables visitors to see
the penguins above and below water.
Because the birds are frequently against
the panels, glass was used rather than
acrylic, which scratches more easily. The
staff uses an underwater ledge to keep the
glass clean. Mullions were not used to
secure the glass in place; rather the glass
was joined with a clear silicon sealant. The
entire 100-foot viewing window is not
marred by any obstructions. Heated, dehu-
midified air is passed over the surface of
the viewing panels to prevent condensation.

A variable-speed, moving sidewalk car-
ries visitors past the exhibit. It begins above
the land/ice area, slopes downward, and
ends with underwater viewing. During the
summer, 25,000 or more guests a day may
visit the exhibit. The speed of the moving
walkway is adjusted to accommodate these
crowds.

An upper nonstructured viewing area
allows visitors to spend more time observ-
ing the penguins. Three broadcast-quality,
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The antarctic exhibit includes 300 penguins of six different species (emperor, Adélie, king,
rockhopper, macaroni, and gentoo). The penguins are provided subfreezing air temperatures,
12,000 pounds of fresh "snow" daily, and a 150,000-gallon pool of chilled water.

Sea World photo.

color video cameras are located within the
exhibit. Each of these is remotely controlled
from the video room and have pan, tilt,
and zoom capabilities. Four 26-inch moni-
tors are located in the upper viewing area
along with a dozen 12-inch monitors. In
addition to live programing, a number of
information programs have been produced
and are run on the monitors. These include
programs on predator/prey relationships,
science in Antarctica, hand-rearing baby
penguins, and molting.

Alcid and other exhibits
The 1,200-square-foot alcid exhibit also

has split-level viewing. The 70-foot-long
viewing window comprises five glass pan-
els, 6.5 feet high and 12 feet long, made
of one-inch-thick tempered, laminated glass
panels joined with a clear silicon sealant.
Artificial cliffs constructed of fiberglass-
reinforced-concrete-cast rock extend up
some 20 feet above the water level. A water-
fall and artificial grass are provided. The
air temperature, depending on the time of
year, ranges from 55° to 65°F.

The alcid pool holds 19,000 gallons of
water chilled to 55°F. This water system,
which is separate from the system for the
polar penguin exhibit, is filtered at the
rate of 1,200 gallons per minute with a
pool turnover rate of 15 to 18 minutes.
The filtration system, which also serves
the tropical penguin exhibit, uses three
10-foot-diameter biological pressure sand/

gravel filters with ozone injection. For
underwater feeding, an adjoining holding
tank is used to introduce live anchovies
into the alcid pool. Because the animal com-
plexes are designed to be ecosystems, vari-
ous species of fish and invertebrates also
reside in the exhibit.

Over 100 birds are presently maintained
in the alcid complex, including Atlantic
puffins (Fratercula arctica), horned puf-
fins (F. corniculata), tufted puffins (Lunda
cirrhata), pigeon guillemots (Cepphus col-
uniba), rhinoceros auklets (Cerorhinca
nionocerata), Cassin's auklet (Ptychoravn-
phus aleutica), common murres (Uriaaalge),
razorbill (Alca tordor) and harlequin ducks
(Histrionicus histrionicus). Most of these
birds were collected as downy chicks in
Alaska and, subsequently, hand-raised in
San Diego.

The Humboldt penguin exhibit, located
outside the building, was designed so that
the public can almost touch the penguins.
Because southern California's climate is
similar to the climate that this species inhab-
its in Chile and Peru, enclosed life sup-
port systems are not required. The 2,000-
square-foot exhibit is composed of artifi-
cial volcanic rock and vegetation. The pool
is 5.5 feet deep and contains 29,000 gallons
of chilled salt water that is filtered at a
rate of 1,200 gallons a minute with a com-
plete pool turnover rate of 24 minutes.
Some 25 hand-reared Humboldt penguins
occupy the exhibit while the adult breed-

ers remain at the old facility in Mission
Bay. Live fish and invertebrates are main-
tained along with the penguins.

Support facilities
In the avian support facilities are offices,

a locker, restrooms, a walk-in freezer
(100,000 pound capacity for fish storage),
a thawing room and food preparation area,
incubation and brooder rooms, and a
research laboratory. In addition, a nursery/
isolation freezer with a separate pool is
available for the young hand-reared pen-
guins when they must be chilled prior to
fledging.

The 9.-generation plant provides all the
power required to operate the entire facility.
A 16-cylinder Caterpillar reciprocating
natural-gas engine with generator produces
o50 kilowatts of power. The engine-jacket
water and exhaust gasses pass through
waste-heat recovery units to create hot
water, which is directed to heat exchangers.
An absorption chiller is used for water
cooling, air conditioning, and dehumidifi-
cation.

New projects
Because we have been successful with

hatching and hand-rearing polar penguins,
we recently attempted to establish addi-
tional species in San Diego by transport-
ing fertile eggs, rather than the birds, from
the Antarctic. Portable, self-contained field
incubators were designed and constructed
for this purpose, and the complicated proce-
dures for import and subsequent quaran-
tine were worked out with the U.S. Depart-
ment of Agriculture (USDA). The Chilean
Antarctic Institute and the Chilean Air
Force provided the needed logistic support.

The field party from Hubbs-Sea World
Research Institute established a camp on
Nelson Island (62° 19'S 59°12'W) during
November and December 1983. While in
the field, we acquired several hundred eggs
of chinstrap (Pygoscelis antarctica) and
gentoo penguins (P. papua). Only one egg
From the two-egg clutches was taken so
that reproductive potential of the two pen-
guin species was not compromised. A num-
ber of eggs of southern giant petrel (Mac-
roizectes giganteus), kelp gull (Larus don't-
inicanus), Antarctic tern (Sterna vittata),
brown skua (Cat haracta lonnbergi), blue-
eyed shag (Phalacrocorax atriceps), and
American sheathbill (Chionis a/ba) also
were obtained.

The eggs were flown directly to San
Diego and transferred to the old research
Freezer, which had been converted into a
USDA-approved quarantine station. Over
100 penguins were hatched and reared to
fledging, as well as kelp gulls, antarctic
terns, skuas, shags, and giant petrels. These
new birds will be incorporated into the
Encounter. Most of these species have never
been seen in North America before, much
less hatched and hand-reared. We also
obtained a significant amount of growth-
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rate data and currently are adding it to
our computer data base.

Although transporting eggs from Ant-
arctica is still experimental, the encourag-
ing results suggest that this is a viable
alternative to capturing and transporting
live birds. The logistics requirements are
considerably less, and the negative impact
on wild populations is minimal.

-- Frank S. Todd, Corporate Curator
of Birds, Sea World, Inc. Vice President/
Senior Research Associate, Hubbs-Sea
World Research Institute, San Diego,
California.

Nearly 150 years have passed since
Charles Darwin visited South America and
the Chilean islands of the Chonos Archi-
pelago (Darwin, 1962). Noting the close
similarity of fossil and recent molluscan
faunas in the region, he suggested that
the Chonos Islands with fossiliferous out-
crops were remnants of recently uplifted
marine sedimentary basins (Darwin, 1897,
p. 232-236). Although he correctly deduced
the broad outlines of the region's geologi-
cal history, he was unable to provide a
convincing tectonic mechanism to explain
the uplift.

In a modern context, we recognize the
island sequences as portions of an uplifted
Neogene forearc basin. From data obtained
in an ongoing study we eventually will
provide a detailed analysis of the paleon-
tology and sedimentology of the Neogene
marine sequences, taking into account the
geometry and bathymetry of the basin,
sediment provenance, oceanic conditions,
and evolution and biogeography of the
fauna.

Between 26 September and 14 October
1983, U.S. and Chilean geologists com-
pleted a survey of fossiliferous Neogene
strata in southern Chile.' By using the R/V
Hero (cruise 83-6), we were able to reach
otherwise inaccessible islands with Miocene
and Pliocene clastic sedimentary exposures
(figure 1).

1 Hero cruises in Chile's 200-nautical-
mile zone are conducted with the assis-
tance and permission of the Chilean gov-
ernment. In June 1983 representatives of
the U. S. and Chilean governments signed
an agreement that outlines a cooperative
plan for research conducted aboard the
Hero. To fulfill one requirement of this
agreement, NSF publishes the final reports
of these cruises in the Antarctic Journal.
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Field studies
In this region rock outcrops are exposed

only along wave-cut cliffs and intertidal
benches. We successfully inspected much
of the outcrop along the eastern side of
Guafo Island but were able to reach only
limited exposures on Ipun and Lemó. These
three islands are composed entirely of
Cenozoic sedimentary rocks. Stokes Island,
however, is composed of crystalline base-
ment rock with Tertiary sediments cover-
ing only 2 kilometers of the western end.
The contact between the two rock types is
overlain by a conglomeratic sequence that
upward becomes finer into sandstone with
interbedded tuffs. To the west, Stokes sand-
stones rapidly become finer grained. Be-
yond Stokes, sandstone and siltstone beds
with a range of thicknesses alternate in
vertical sequence and become thinner and
more regular on the eastern shores of Ipun.
The stratigraphic continuity of outcrops
on Stokes, Lemó, and Ipun islands and
the thickness of the tertiary deposits have
yet to be proved.

Similar depositional sequences are pres-
ent on Guafo Island and the islands within
the hook of Peninsula Tres Montes. We
also saw evidence of soft-sediment defor-
mation and slumping on Guafo Island.

Macropaleontology
Darwin (1897) was the first to collect

and describe (with C. B. Sowerby) the
Neogene molluscan fauna of the Chonos
Archipelago and Chiloe Island. Because
of the insularity and vegetative lushness
of the region, paleontologists subsequently
forsook those remote outcrops for the
amply exposed Neogene beds of central
and northern Chile (Philippi, 1887; Herm,
1969; Tavera, 1979).

The outcrops that we visited on each
island south of Chiloe can be assigned to
the Miocene or Pliocene on the basis of
their molluscan fauna. For both epochs
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Locality map of southern Chile with cruise
track of R/V Hero, cruise 83-6. The numbers
indicate the following sites: (1) Chiloe; (2)
Puntachocoi; (3) Punta Puihuil(Chiloe); (4)
Lemuy; (5) Llahuen; (6) Guafo; (7) Ipun; (8)
Guamblin;(9) Lemó; (10) Stokes; (11) Lemu.

we can further identify faunas associated
with coarser clastic (midshelffl and finer
clastic (outer shelf to upper slope?) sedi-
ments (table 1). Newly documented coarse-
clastic faunas can be correlated more eas-
ily with shelf faunas of the mainland
Chilean Navidad Formation than the fine-
clastic faunas previously known from
Darwin's (1897) collections.

The presence of Distorsio, Cassis, and
Terebra at Stokes island shows that mid-
dle Miocene tropical faunas extended at
least as far south as 45°S. We cannot yet
attribute the lack of the same tropical forms
at Tres Montes to a higher latitude (470S),
younger age (late Miocene), or incomplete
sampling. A similar impoverishment, how-
ever, is noted in late Miocene (9-million-
year-old) faunas of south-central Peru
(DeVries and de Muizon, in preparation).

Neogene fossiliferous deposits
in southern Chile
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Table 1. Selected Neogene fossil invertebrates from southern Chile.

Estimated
Island	Fine clastic fades	Coarse clastic facies	Age

Turritella chi/ensis
Be/la cosmophila
Pleurotoma spp.
Cardita volckrnani
Dentalium ma/us
Trochus laevis
Polincies pachystoma
Cassis moni/ifera
Fusus Cf. pyruliformis
Oliva dirnidiata
Cancel/aria aff. rnedinae
Aturia sp.
Panopea Cf. ibari
Sigaretus subg/obosus
Cassis moni/ifera
Cassis tuberculifera
Distorsio decussata ringens
Bursa verruculosa
Monoceros labia/is
Olivance/laria tumorifera
Cucul/aea sp.
Pinna cf. semicostata
Pecten simpsoni
Dentaliurn sulcosa

Turritella chi/ensis
Chorus cf. doliaris
Argobuccinurn new sp.
Venerid spp.
Panopea vetala
Turrite/la cf. at finis
Nucula spp.
Inarticualte Brachiopoda
F/abel/urn corals.

Trochid sp.
Turrite/la sp.
Monoceros labia/is
Terebra undi/ifera
F/abe/lurn corals.

Pliocene

?late
Miocene

?middle
Miocene

Guafo

C rosslet,
Hereford,
(Tres Montes)

Ipun-Lemo-
Stokes

Table 2. Participants on R/V Hero cruise 83-6.

Molluscan faunas from Guafo Island
differ markedly from those on Ipun, Lemó,
and Stokes islands and at Tres Montes.
Turritella chilensis, common to both fine
and coarse facies on Guafo, is quite like
T. cingulata, a recent Chilean species. This,
together with the presence of Chorus spp.,
Argobuccinurn, and the absence of "tropi-
cal" species, indicates a Pliocene age for
Guafo strata.

Small collections of mollusks made at
Liahuen, Punta Puihil (Chiloe) and Chocoi
Peninsula reiterate previously reported
Pleistocene and Neogene ages.

Micropaleontology
Preliminary results reveal an abundance

of well preserved Miocene and Pliocene
foraminif era in many horizons through-
out the region. Samples from Lemó con-
tain a diverse assemblage of outer-shelf to
middle-bathyal benthic foraminifera. Many
of the key taxa recovered from these sam-
ples are found today on the shelf and slope
of Chile (Bandy and Ruolfo, 1964; Ingel
et al., 1980). These include

• Uvigeriria peregrina group

• Pullenia bulloides (d'Orbigny)

• Martinottiella cornrnunis (d'Orbigny)

• Pyrgo depressa (d'Orbigny).

The stratigraphic correlation between
islands has not yet been worked out. On
the basis of tentative identifications of
planktic foraminifera, we believe the entire
sequence is limited to the early Miocene
to early Pliocene.

Darwiniana
We have been able to clear up some

confusion regarding Darwin's localities in
the Chonos Archipelago. In his original
field notes (available to us on microfilm),
Darwin refers to a Tertiary molluscan fauna
from sandstones at Lemuy Island. The
island (spelled Lemus) is mentioned in con-
nection with Ipun in Geological Observa-
tions (Darwin, 1897, p. 389). Subsequent
geologists (including ourselves) have
searched in vain for these fossiliferous beds
among the Quaternary glaciofluvial sedi-
ments of Lemuy Island (east of Chiloe)
and the Precambrian- Paleozoic crystalline
rocks of Lemu Island. Darwin's site was
actually on Lemó Island. Situated between
Ipun and Stokes, Lemó is separated from
Ipun by a shallow strait and is little more
than extension of the other island.
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29 November, the inaugural telephone call
was made to Washington, D. C., on the
morning of 1 December. Cost of the two
systems, including the installation, was
approximately $205,000.

INMARSAT: a new communication
system for McMurdo Station

On 1 December 1983 National Science
Foundation personnel made the first direct
telephone call from McMurdo Station,
Antarctica, to Washington, D.C. The two
distant locations were linked via the Inter-
national Maritime Satellite (INMARSAT)
system.

The use of satellite communications is
not new to the U.S. Antarctic Research
Program (USARP). In the 1972-1973 aus-
tral summer, scientists from Stanford Uni-
versity successfully transmitted geophysical
data from Antarctica to the United States
by means of INTELSAT, a satellite oper-
ated by the International Telecommunica-
tion Satellite Organization. Since 1977,
Palmer Station on Anvers Island near the
Antarctic Peninsula has routinely used the
ATS-3 satellite to conduct science and
administrative business over available voice
circuits to Stanford University and the
USARP support contractor in the United
States.

Because of the position of the ATS-3
satellite, Palmer Stations system can trans-
mit essential information only at specific
times. Like the other U. S. antarctic stations,
Palmer Station sends routine data and busi-
ness information via telex and voice over
standard high-frequency systems. Al-
though these systems are susceptible to
interference from solar flares, high iono-
spheric absorption, terrain, manmade ef-
fects, and other sources, they have been
the primary communication systems be-
tween U. S. stations and the United States.
Now satellite communication systems can
be incorporated routinely into antarctic
operations to achieve accurate data and
quality voice transmissions.

The INMARSAT system
Around the world, satellite communi-

cation systems have become synonymous
with reliable, high quality transfer of
information. INMARSAT accurately trans-
mits quality telex, voice, and data communi-
cations from one location to any other point
in the world connected by telex or tele-
phone service. The INMARSAT system,
which began operating in 1976, was de-
signed to meet the worldwide communica-
tion requirements of ships at sea. At that
time three satellites (MARISATS) provided
communication coverage from about 77°N
latitude to about 77°S latitude (excluding
locations with less than a 5° angle of
elevation). Each satellite maintained a geo-
synchronous orbit over the Pacific, Atlantic,
and Indian oceans.

Because the demands for worldwide com-
munications have increased and the tech-
nology has improved, Maritime European
Communication Satellites (MARECS) and
maritime communication subsystems car-
ried aboard INTELSAT V satellites are
replacing MARISAT. Eventually, six sat-
ellites will provide the desired maritime
communication capability. Over each region
two satellites, a main system with a backup,
will be in orbit.

INMARSAT at McMurdo Station
In 1982 the National Science Founda-

tion (NSF) through its contractor ITT/
Antarctic Services, Inc. (or ITT/ANS)
began examining the feasibility and cost
of establishing a permanent communica-
tion link between McMurdo Station and
the United States via INMARSAT. Sites
were surveyed in and around McMurdo
Station to determine which location could
provide the necessary line-of-sight trans-
mission to the INMARSAT satellite in orbit
over the Pacific Ocean region. The stud-
ies were concluded and a site selected by
the end of the 1982-1983 austral summer.
With NSF approval, ITT/ANS procured
two systems during the spring of 1983;
the Defense Mapping Agency provided
funds for one of these two stations while
NSF paid for the other. By the end of the
1983 summer, plans for construction and
installation of the systems were completed.

To qualify for access into the satellite
system, NSF applied in early 1983 to
INMARSAT through COMSAT, the U.S.
representative to INMARSAT. Because
McMurdo Station qualifies as a search and
rescue coordination center for Antarctica,
INMARSAT approved the application for
McMurdo Station to operate within the
network as a ship/earth station.

In August 1983 during the winter-fly-in,
ANS construction teams installed the
antenna masts at McMurdo Station on
Observation Hill, just above the station's
water distillation plant. These masts sup-
port the antenna and transceivers beneath
protective radomes. The terminal sites were
placed in McMurdo's satellite tracking facil-
ity and the Berg Field Center. A remote
telex and telephone were provided to the
Naval Support Force, Antarctica commu-
nication center.

By the end of November 1983 the sys-
tems were installed and tested. After the
stations were officially commissioned on

At McMurdos satellite tracking facil-
ity the terminal transmits data year-round
for the satellite tracking program. Data
transmissions include retransmitted data
received from the tracking station at
Amundsen-Scott South Pole Station. The
terminal in the Berg Field Center operated
during the remaining months of 1983-1984
austral summer and then was turned off
for the winter. It will be reactivated each
austral summer. If investigators need to
transmit data year-round, the terminal will
remain active during the winter.

The system provides voice communica-
tion (telephone), telex, and data transmis-
sion over voice-grade circuits at the rate
of 2400/4800 bits per second. Charges are
assessed as the system is used. Because
INMARSAT can handle only a limited
volume of traffic, communication require-
ments for routine operations at McMurdo
Station will continue to be met with the
radio-frequency telecommunication system.
INMARSAT will serve as a backup to
that system. Use of the satellite terminals,
in order of priority, is emergency commu-
nications and scientific data to home insti-
tutions, high-priority program adminis-
tration information, and personal messages
and calls.

The signal from McMurdo Station is
directed to the Pacific region satellite and
then beamed to the earth-receiving sta-
tion at Santa Paula, California. From Santa
Paula messages or data are directed via
telephone or telex (depending upon the
mode selected) to their destination. With
the same system, messages and data are
transmitted from the United States to
Antarctica. The cost of the relay to Santa
Paula for voice-grade circuits is $10 per
minute and for telex $4 per minute. Charges
from Santa Paula to the final destination
are added to that base fee.

Due to the orbital characteristics of the
satellite and the extreme southern latitude
of McMurdo Station, the satellite is in view
for about 13 hours each day. As MARISAT
is replaced by MARKS or INTELSAT,
the McMurdo satellite antenna will be relo-
cated to remain in line-of-sight with these
differently positioned satellites. This could
take place as early as the 1984-1985 aus-
tral summer. After the antenna is relocated,
service will be available 24 hours per day.

—Erick Chiang, Field Projects Manager,
Division of Polar Programs, National Sci-
ence Foundation.

14	 Antarctic Journal



Wind chill lower in the
U. S. Midwest than Antarctica

The late polar scientist, Paul A. Siple,
correctly could be called the "father of
wind chill." He derived wind chill compu-
tations after a series of winter experiments
conducted by himself and Charles Passel
at the U.S. station Little America III dur-
ing the U.S. Antarctic Service Expedition
(1939 to 1941). Siple presented the experi-
ment's results to the scientific community
for the first time in 1945 during the annual
meeting of the American Philosophical
Society in Philadelphia, Pennsylvania.

The wind chill equation measures heat
loss in kilogram calories per square meter
per hour. It is adequate for environmental
conditions where the winds are 25 meters
per second or less (approximately 49 knots)
but does not work with higher winds. As
early as 1943, the U.S. military developed
and used wind chill nomograms and tables;
since then these nomograms and tables
have been widely accepted because they
are easy to use. In.recent years the media
has popularized wind chill by using it to
compute wind chill equivalent temperatures
(WCET).

U.S. temperatures compared to antarctic
temperatures

During mid-December 1983, much of
the United States was subjected to a severe
blast of cold air pouring down from the
Arctic. This cold air created some very
low WCETS for much of the U.S. Midwest,
particularly on 24 December 1983. A
perusal of the 0300 GMT (Greenwich mean
time) observations for 98 U.S. stations for
December shows that during 10 days in
mid-December many U.S. cities experi-
enced lower wind chill equivalent temper-
atures than did the South Pole. Hourly
observations were requested and received
for 18 of the coldest midwestern stations,
and wind chill equivalent temperatures were
determined for all 24 hours over 11 days,
beginning on 16 December. The most
extreme wind chill equivalent temperatures
for these stations are shown in the table.

One place in the United States outdid
Williston, North Dakota-the station with
the lowest temperatures-Mt. Washington,
New Hampshire, which is the holder of
the worlds record for the highest wind
speed ever measured. At 0700 hours on
25 December 1983, the temperature on
Mt. Washington was -37°F with a wind
speed of 75 knots. The 75-knot speed is
treated as if it were 50 knots. Because an
idiosyncrasy in the wind chill equation
penalizes wind speed in excess of 50 knots,
the resulting wind chill equivalent tempera-
ture for Mt. Washington is -111.4°F. The
lowest computed value in the 50-year record
for Mt. Washington is -12o.4°F (tempera-
ture -46.5°F, wind speed 87 knots) on 29

January 1934, with a very close runnerup
at -125.9°F (-46.2°F with winds of 117
knots) on 8 January 1968. The -126.4°F
wind chill equivalent temperature is most
likely a U.S. record.

Alaska experienced some warm weather
in mid-December. For the selected 10 days
between 16 and 25 December 1983, the
coldest computed wind chill equivalent tem-
perature for Barrow was -52.4°F (17 De-
cember), for Fairbanks -39.4°F (16 De-
cember) and Anchorage -9.9°F (16 Decem-
ber). Between 23 and 25 December 1983,
when the "Siberian Express" put the Mid-
west in deep freeze, the lowest computed
values at the three Alaskan stations were
-13.8°F at Barrow, -11.0°F at Fairbanks,
and +5.0°F at Anchorage. Many of the
cities along the Gulf of Mexico experi-
enced more severe wind chill equivalent
temperatures than did Alaskan cities.

Meanwhile, people in Antarctica were
enjoying the continent's usually good mid-
summer weather. Because hourly data were
not available for the South Pole, Siple,
and McMurdo stations, we used daily mean
values. While the "Siberian Express" was
bringing low temperatures and high winds
to the Midwest in December, participants
in the U.S. Antarctic Research Program
were experiencing at the South Pole a wind
chill equivalent temperature of -62.0°F
(-33.3°F with a wind speed of 9 knots).
At Siple Station the WCET was -oO.0°F
(-24.4°F, 12 knots). During this time
McMurdo Station, by comparison, was
subtropical with a +20.0°F WCET, based
on a temperature of +30°F and a wind
speed of 7 knots.

A plot of the mean daily values of wind
chill equivalent temperatures for 16 to 25
December 1983 shows that Williston and
Bismarck were comparable to both Siple
and the South Pole and had much lower
temperatures than Barrow or McMurdo
(see chart on page 16). However, if all of
the antarctic historic data were reviewed,
one probably would find a combination
of low temperatures and relatively high
wind speeds that could result in a wind chill
equivalent temperature between -190°F and
-200°F. A survey of the hourly data from
the South Pole for 1957 and 1958 yielded
a value of -177.3°F, resulting from a tem-
perature of -95.1°F and a wind of 20 knots.

Surprisingly, a low wind chill equiva-
lent temperature does not mean that tem-
peratures are extremely low or wind speeds
excessively high. For example, a tempera-
ture of -20°F with a 20-knot wind results
in a wind chill equivalent temperature of
-69.1°F. The highest hourly wind observed
during selected 11 days in December for
all midwestern stations was 32 knots. This
speed was measured at Norfolk, Nebraska,
at 0400 hours on 24 December when its
temperature was a relatively balmy -12°F;
the combination of wind speed and tem-
perature resulted in a wind chill equiva-
lent temperature of -68°F. The lowest tem-
perature experienced, again for all mid-
western stations, over the 11 days, was
only -47°F (Williston, North Dakota, 1600
hours, 23 December). In fact, 23 Decem-
ber was the coldest day at any of the sta-
tions that had a mean 24-hour tempera-
ture of -37.3°F with 10 consecutive hours
(commencing at 1000 hours) of tempera-
tures -45°F or below. During this extremely
.old period, winds, however, were very
light or calm, and the lowest wind chill
equivalent temperature was only -56°F
(-45°F with a wind speed of 5 knots).

Wind chill equivalent temperatures for 18 midwestern stations
between 23 and 25 December 1983.

Williston, North Dakota	 24 December	0600 hours	-89.3°F
Bismarck, North Dakota	 24 December	0100 hours	-79.9°F
Miles City, Montana	 25 December	0900 hours	-79.9°F
Chicago (O'Hare Airport), Illinois	24 December	1200 hours	-79.4°F
Minneapolis-St. Paul, Minnesota	24 December	0700 hours	-76.3°F
Peoria, Illinois	 24 December	1300 hours	-75.3°FGlasgow, Montana	 24 December	0200 hours	-75.2°F
Scottsbluff, Nebraska	 24 December	0800 hours	-75.0°F
Des Moines, Iowa	 24 December	1200 hours	-74.4°F
Norfolk, Nebraska	 24 December	0800 hours	-73.0°F
Fargo, North Dakota	 24 December	0300 hours	-72.0°F
Duluth, Minnesota	 24 December	1600 hours	-71.4°F
Milwaukee, Wisconsin	 24 December	1400 hours	-70.2°F
Chicago (Midway Airportj,Illinois	24 December	1500 hours	-70.2°F
Casper, Wyoming	 24 December	1500 hours	-65.2°F
Goodland, Kansas	 24 December	1000 hours	-63.6°F
International Falls, Minnesota	23 December	0500 hours	-61.8°F
Topeka, Kansas	 24 December	1000 hours	-59.1°F
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U. S. scientists discovered the moun-
tain in December 1940 during an airplane
flight from West Base (Little America III)
on the Ross Ice Shelf. Based on its shape

and location, geologists assumed that Mt.
Siple was a volcano. But until the 1983-
1984 austral summer visit, they could not
confirm its volcanic origins or whether it
was active, dormant, or long extinct because
there were no recorded visits by scientists
or nonscientists to this site.

Polar Sea left McMurdo Station on Ross
Island on 16 February and sailed west
toward Palmer Station in the Antarctic Pen-
insula region. Although the cruise objec-
tive was to support science at several loca-
tions along the coast of Marie Byrd Land,

U.S. scientists conduct first
investigation of Mt. Siple

Supported by the U.S. Coast Guard ice-
breaker Polar Sea, five groups of scien-
tists briefly visited Mt. Siple (73°15'S
126 0 6'W) on Siple Island between 22 and
26 February 1984. Mt. Siple, a 3,110-meter,
snow-covered volcano, dominates the
northwest portion of Siple Island, which
lies along the Getz Ice Shelf of Marie Byrd
Land.

WIND CHILL EQUIVALENT TEMPS
DAILY MEAN VALUES (deg F)

40
McMURDO,

ANTARCTICA 30

20
SIPLE
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SOUTH POLE. -10
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-- -20

BISMARCK, -30
NORTH DAKOTA

-40

WILLISTON. -50
NORTH DAKOTA

-60
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ALASKA

-80
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Only one other station, International
Falls, had a temperature of -40° F during
the 11 days. Williston's average wind chill
equivalent temperature for 24 December
was -75.5°F; for 24 hours (beginning at
2100 hours on 23 December) the wind
chill equivalent temperature at this sta-
tion was -75.1 °F. Williston had 79 consecu-
tive hours, commencing at 0000 hours
(midnight) on the 22 December, of tem-
peratures below -20°F. Bismarck had 14
consecutive hours, commencing at 2100
hours on 23 December, with wind speeds
over 20 knots. All day on 24 December,

blizzards and heavy pack ice kept the ice-
breaker from reaching many of the selected
sites, including Cape Burke (74°45'S 136°
50'W) and Pine Island Bay (74 0 50'S 1020
40'W). Similar conditions limited the
amount of time that the science parties
were able to work at Mt. Siple and Siple
Island.

Three of the five science parties went
ashore on the west side of Mt. Siple dur-
ing the afternoon of 22 February and
worked until evening when the weather
began again to deteriorate. A fourth party
conducted a radiometric survey from one
of the icebreaker's helicopters, while the
fifth party observed birds from the ship.
Although their stay was brief, as the first
science parties to visit Mt. Siple and Siple
Island, their observations provide new
information about this unexplored area.

Mapping operations
A U. S. Geological Survey (USGS) team

established three geodetic control points
on or near Lovill Bluff (73 0 22'S 126054),
a large rock outcrop along the east shore
of Siple Island. They used a satellite geo-
ceiver to determine one point accurately;
to locate the remaining two points (both
topographic points) they determined dis-
tances and direction from the geoceiver's
position. The geoceiver was left in place
for about 40 hours so that more data could
be generated and more precision obtained.

While the weather permitted, the USGS
team performed conventional surveys in
the Lovill Bluff area. Besides the work done
on land, they also used the icebreaker's
radar and navigational equipment to sight
and measure prominent features on the
island and nearby sites.

Although their work on Siple Island was
not as extensive as originally planned, the
USGS researchers did obtain enough data
to improve small-scale maps (1:500,000
sketch maps) of the area. Most significantly,
their data correct the existing maps that
show Siple Island to be about 15 miles
north and 13 miles east of its actual posi-
tion.

Glacial geology
Glacial geologists from the University

of Maine at Orono examined soil and rocks
at Lovill Bluff. Samples, collected while
they were in the field, will help them to
assess past changes in the west antarctic
ice sheet.

During their field investigation, they
found no glacial erratics (rock fragments,
different than the bedrock, that have been
transported by glacial or floating ice) or
other evidence that continental ice cov-
ered the lower flanks of Mt. Siple. They
observed well-developed spires of volcanic
rock along the upper bluff edge at about
150 meters elevation and concluded from
these observations and others that thick

19	20	21	22	23	24	25
DECEMBER 1983

Fargo, North Dakota, had a cold wind chill
equivalent temperature as the temperature
never got above -54.8°F.

The extreme cold of December 1983 will
be remembered for a long time in the
Midwest. The WCETs are stark evidence
of how inhumanly cold it can get in the
United States—and they show that extreme
temperatures are not limited to Antarctica.

—Paul C. Dalrymple, Earth Sciences
Division, U.S. Army Engineer Topographic
Laboratories, Fort Belvoir, Virginia.
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ice did not cover Lovill Bluff during the
Late Wisconsin glacial period.

The geologists did find an ice-cored lat-
eral moraine of unknown age that wraps
around the base of the cliffs on the bluff's
north side. Three samples collected from
the moraine will be used to determine by
radiocarbon dating the minimum age of
ice-free conditions at Lovill Bluff.

Volcanic geology and glacial and
tectonic history

Geologists from the University of Colo-
rado focused on gathering information
about the region's past volcanic activity
to supplement data on the tectonic and
glacial history of Marie Byrd Land. From
aerial photographs they estimated that 15
rock exposures are accessible on Mt. Siple,
but because snowy conditions limited their
time, they visited only three sites—Lovill
Bluff and two unnamed localities on the
lower southwest flank of Mt. Siple. After
returning to the icebreaker, they observed
from the ship's deck Maher (72°58'S
126°22'W) and Lauff (73 0 3'S 12608'W)
islands and four cliff exposures on the
lower north flank of Mt. Siple.

The most clearly defined features ob-
served on Mt. Siple and the nearby islands
were a basaltic tuff cone at Lovill Bluff
and small tuff cones of unknown compo-
sition on Maher and Lauff islands. The
geologists suggest that these features are
evidence of late stages of volcanic activity
on Mt. Siple. They also sampled a series
of horizontal subaerial basalt flows at the
volcano's main peak and observed what
possibly are flows at the exposed cliffs on
the northern flank. These rocks may rep-
resent the earliest stages of activity and
correspond to the basal succession of basalt
that occurs at the bases of other Marie
Byrd Land volcanoes.

Because their time in the field was limited,
they were not able to accurately determine
the composition of the main peak of Mt.
Siple. A fragment of felsic rock found on
the beach at Lovill Bluff suggests that Mt.
Siple's main peak may be a felsic cone,
like most of the central-vent volcanoes in
Marie Byrd Land. From their preliminary
data, the geologists believe that Mt. Siple
is a basaltic basal-succession felsic central
cone with basaltic parasitic cones, repre-
sented by the tuff cones.

At other sites in Marie Byrd Land, these
geologists have found hyaloclastites, tuff-
like deposits formed when basalt flows
under water or ice and is fragmented. From
these data they assume that Marie Byrd
Land volcanoes erupted beneath a thick
ice sheet. While at Mt. Siple they searched
for more evidence of this type of volcanic
eruption but did not find as much hyalo-
clastite as they expected to find on a vol-
cano as close to sea level and as deeply
dissected as Mt. Siple.

On the volcano's lower slopes they ob-
served large glacial valleys that appear to
be cut into subaerial flow rock, which, in
this region, is normally resistant to erosion.
These observations, compared to data from
inland areas where 10- to 12-million-year-
old subaerial cones are virtually undissect-
ed, may imply that

• Mt. Siple is an unusually old volcano

• hyaloclastite sections exist on the vol-
cano's north and east flanks, which
were not visited

• glacial erosion is greater here than in-
land because more snow falls on the
coast.

To evaluate these possibilities, the geolo-
gists will date the samples that they col-
lected by potassium-argon dating meth-
ods to assess what the apparently large
proportion of flow rock and small propor-
tion of hyaloclastite implies about the
region's glacial history.

Radiometric survey
While the other three parties worked at

Lovill Bluff, geophysicists from the Uni-
versity of Kansas used helicopters from
the Polar Sea for a radiometric survey of
the Lovill Bluff area. By surveying igne-
ous intrusions and contact zones for radio-
activity, geophysicists are able to deter-

McMurdo Station

Adams, Michael C., EA1,, NSFA
Agnew, Harold W., E01, NSFA
Anger, A., cosmic ray research, Univer-

sity of Delaware
Aviles, Ramon A., EN2, NSFA
Ball, Steven D., ETC, NSFA
Barber, James R., MM1, NSFA
Basinger, Donald W., Jr., MM1, NSFA
Beary, William J . , Jr., LT, NSFA

(Officer-in-charge)
Bennight, Kenneth M., UTC, NSFA
Benson, William E., UT1, NSFA

mine the distribution and concentration
of radioactive elements.

In the past surveys conducted in south-
ern and northern Victoria Land, the Dar-
win Glacier area, the Ellsworth Mountains,
and Marie Byrd Land have shown that
substantial differences in potential for ura-
nium and thorium mineralization exist from
area to area. In the area around Lovill Bluff,
they found that radiation levels were
extremely low. Such negative findings are
significant in helping to determine the geo-
logic development of a region and in assess-
ing the mineral potential of the area.

Marine biology
Between McMurdo Station and Mt.

Siple, marine biologists from the Univer-
sity of California at Irvine counted birds
during 330 10-minute transects. In open
water north of the Ross Ice Shelf birds
were scarce with only 1 to 2 birds seen per
square kilometer. Between Edward VIII
Peninsula and Mt. Siple in water covered
by pack ice, density increased to about 5
birds per square kilometer. Emperor and
Adélie penguins and snow petrels were
the predominate species observed during
this part of the cruise. At the top of Lovill
Bluff the biologists also observed nesting
south polar skuas and an Adélie penguin
colony with approximately 2,000 pairs of
penguins.

Biller, Jerry W., MM1, NSFA
Boyum, Terry, SW1, NSFA
Brice, David A., LCDR, NSFA,
Brown, Laurence D., CM2, NSFA
Brown, Michael, SH1, NSFA
Burrell, Krishna J., BM2, NSFA
Bush, Craig T., E02, NSFA
Castillo, Elliot, ABF3, NSFA
Cavin, Cathleen, Eklund Biological

Center, assistant manager, ITT/ANS
Cmor, Joseph M., ET1, NSFA
Cole, Lee, telephone technician, ITT/

ANS
Crayne, Larry M., Jr., AG1, NSFA

Personnel winter at
three U. S. stations

The following lists researchers and employees of ITT/Antarctic Services, Inc., (the
National Science Foundation's contractor) and U. S. Navy personnel wintering in 1984
at the three U.S. stations—McMurdo, Amundsen-Scott South Pole, and Palmer.

The list is arranged by station with names in alphabetic order. For researchers their
scientific disciplines and institution to which the NSF grant was awarded are indicated;
for the contractor's (ITT/ANS) employees and Navy personnel, positions at the station
are included. Siple Station closed 20 January 1984 and will reopen in November 1985.
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Crider, Paul T., NSFA
Dobmeier, David J., ETC, NSFA
Everhart, Albert C., BU2, NSFA
Faught, Robert, outside plant technician,

ITT/ANS
Feeley, Michael P., AC1, NSFA
Fernandez, Jessie P., MM1, NSFA
Floyd, Stephen A., SKC, NSFA
Fobes, Donald, outside plant mechanic,

ITT/ANS
Ford, Kenneth R., Jr., MR1, NSFA
Gilomen, Larry, outside plant technician,

ITT/ANS
Glaspie, Richard H., SK2, NSFA
Grant, Lloyd B., BU1, NSFA
Haggerton, Robert A., ET1, NSFA
Hart, Harold W., PN1, NSFA
Hernandez, Virgilio C., MS1, NSFA
Honea, David, satellite tracking,

University of Texas (station science
leader)

Hromatko, Leron D., HT3, NSFA
Huffman, Joseph W., EN2, NSFA
Jacobsma, Dennis D., UT2, NSFA
Jones, Charles T., HT2, NSFA
Kirk, Michael J., ET2, NSFA
Loman, Gordon W., Jr., AG2, NSFA
Luke, Robert A., AG2, NSFA
Marti, Mark, power plant technician,

ITT/ANS
McGeorge, Arden J., CMC, NSFA
McGrosky, Chuck, Berg Field Center,

assistant manager, ITT/ANS
McKibben, Bruce, atmospheric physics,

University of Alaska,
Merrick, Nicholas, materialsperson,

ITT/ANS
Messerschmidt, B., MS3, NSFA
Mjolsness, Lawrence, power plant

technician, ITT/ANS
Moran, Kelly S., UT2, NSFA
Murley, Michael L., CM1, NSFA
Murphy, Michael J., RMC, NSFA
Neubert, Eric J., HT2, NSFA
Nevels, Robert L., CE2, NSFA
Pearman, Clay, SW3, NSFA
Pease, James E., UT3, NSFA
Popwell, Clyde M., SK2, NSFA
Porter, Dennis E., ET2, NSFA
Porter, James, power plant technician,

ITT/ANS
Pritchard, Thomas W., SKi, NSFA
Rehm, David J., CM2, NSFA
Reynolds, Craig, RM1, NSFA
Ross, Mark A., RM2, NSFA
Rundell, Jeffrey A., MS2, NSFA
Ryan, Nicholas, power plant technician,

ITT/ANS
Sandison, David K., E02, NSFA
Sco, James, power plant supervisor,

ITT/ANS (ITT/ANS site represen-
tative)

Smith, Luke M., E02, NSFA
Smith, Thomas J., HT1, NSFA
Sowers, George M., HM1, NSFA
Stirling, Craig P., UT2, NSFA
Strong, Jeffrey L., UT2, NSFA
Villavicencio, Juan E., SK2, NSFA
Welch, Kenneth A., CE2, NSFA

Wendel, Paul C., CMCN, NSFA
Williams, Jeanne, satellite tracking,

University of Texas
Winder, Carl J., II, CE1, NSFA
Woods, Allan L., UT2, NSFA

Amundsen-Scott South Pole Station
Baumann, Charles C., geophysics,

U.S. Geological Survey
Beller, Michael, physician, ITT/ANS
Byrnes, Richard, senior materials person,

ITT/ANS
Cameron, George, power plant mechanic,

ITT/ANS
Clements, D., cosmic ray research,

University of Delaware
Cruz, Lawrence, heavy equipment

mechanic, ITT/ANS
Deady, Connie, cook, ITT/ANS
Dyson, R., cosmic ray research,

University of Delaware
Foltz, Gary, geophysics, U.S.

Geological Survey
Gilpatrick, Frank, meteorologist, ITT/

ANS
Helms, Michael, facility engineer, ITT/

ANS
Hurtig, Robert, station manager, ITT/

ANS
Krieg, George, communications techni-

cian, ITT/ANS
Migaiolo, F., Environmental Research

Laboratories
Navarro, F., geophysics, University of

California, Los Angeles
Platzer, Jr., R., atmospheric sciences,

National Oceanic and Atmospheric
Administration

Siefka, Eric, communications coordina-
tor, ITT/ANS

Sparks, Dale, electrician, ITT/ANS
Welcker, Kent, meteorological technician,

ITT/ANS

Palmer Station
Colbert, Phil, station manager, ITT/

ANS
Dye, Steve, facility engineer, ITT/

ANS
Ferrara, Thomas, atmospheric sciences,

Washington State University
Fry, Kelly, medic, NSFA
Midlam, Steve, cook, ITT/ANS
O'Neill, Dennis, power plant mechanic,

ITT/ANS
Ryan, Mike, communications coordi-

nator, ITT/ANS

R/V Hero assists
Argentine personnel

On 12 April 1984 the National Science
Foundation (NSF) received word through
the U.S. Department of State that a fire
had destroyed the Argentine antarctic sta-
tion Almirante Brown (64°53'S 62°53'W).
Because NSF's research ship Hero was
nearby, the Argentine Antarctic Institute
requested assistance from the U. S. Ant-
arctic Research Program.

The fire destroyed the station's main
facilities and forced the seven members of
the wintering crew to take refuge at their
emergency hut nearby. Hero had just
returned to Palmer Station after complet-
ing its last austral summer cruise when
the call for assistance was received. Immedi-
ately after receiving the call, the research
ship was dispatched to Almirante Brown,
which is approximately 35 miles from
Palmer Station; the Argentine crew was
picked up and returned to Palmer.

At Palmer the U.S. Navy medical corps-
man, who is responsible for the medical
care of Palmer's support and science per-
sonnel during the 1984-1985 austral winter,
examined the seven survivors and treated
one for smoke inhalation. On 15 April
1984 these seven along with the last of
the U.S. summer personnel left Palmer Sta-
tion aboard Hero. While enroute to South
America, Hero took the Argentine person-
nel to their country's station Jubany (62°
14'S 58°38'W). Later the Argentines trans-
fered the survivors to near another Argen-
tine station Marambio (64 0 14'S 56038'W)
on Seymour Island, because this station
has a gravel runway on which C-130 air-
planes land. From here an Argentine plane
took them to Buenos Aires.

One of Argentina's smaller permanent
stations, Almirante Brown Station was
established in 1951. The station was located
on the west coast of Graham Land, the
northern part of the Antarctic Peninsula.
Research conducted at the station included
meteorology, glaciology, oceanography,
hydrography, human and animal physi-
ology, biology and ionospheric, geomag-
netism and radiation studies.

Master and ship make
last voyage to Antarctica

In late February 1984 Captain Bjorn
Werring, aboard the USNS Southern Cross,
arrived at the port of Lyttelton, New
Zealand, from McMurdo Station, Antarc-
tica. For Captain Werring, master of the
Southern Cross and his ship, this was their
last trip to Antarctica. Captain Werring
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had announced his intention to retire from
government service after the voyage was
completed in California; the Southern Cross
also will be retired from active duty with
the Military Sealift Command (MCS) dur-
ing the 1984 summer.

For the Norwegian-born master of the
Southern Cross, this voyage was the last
milestone in his 49-year career at sea that
has included duty in both polar regions.
Captain Werring, 64, began his sailing
career in 1935 at the age of 15 when he
worked for the Norwegian Wilhelmsen
Line, a shipping line owned by his family.
During World War II he served on con-
voys in the North Atlantic for 2 years and
on ships in the Pacific Ocean for 2 years.
After the war he returned to Norway and
continued working for the Wilhelmsen Line
until he emigrated to the United States in
1955.

Before joining MSC in 1968, Captain
Werring worked for two American ship-
ping companies. In 1975 he gained the
rank of master, and shortly after in 1976
he made his first cruise to Antarctica to
transport supplies for the U. S. antarctic
program. Besides the Southern Cross, he
also has been master of the USNS Schuyler
Otis Bland, a previous antarctic supply
ship that has been decommissioned.

In early 1984 MSC announced its deci-
sion to remove the Southern Cross from
active service and place it in a reserve sta-
tus during the 1984 summer. Age was the
primary reason for retiring the Southern
Cross. MSC will contract with a commer-
cial shipping company for a replacement
ship to supply antarctic stations. A replace-
ment ship should be identified in July 1984.

Former director of
U.S. ICY committee dies

Hugh Odishaw, who was the executive
director of the U. S. National Committee
for the International Geophysical Year
(IGY), died of cancer at the University of
Arizona Medical Center on 4 March 1984.
At the time of his death the 67-year-old
scientist was dean of the College of Earth
Sciences at the University of Arizona in
Tucson, a position he had held since 1972.

In 1954 Dr. Odishaw was appointed
executive director of the U. S. National
Committee for the IGY. As executive direc-
tor of the IGY committee, he was respon-
sible for organizing the U. S. effort in the
worldwide science program. From 1957
to 1958 scientists from 67 countries stud-
ied the Earth's environment and gathered
a large, coordinated data base on geomag-
netism, the ionosphere, aurora, and cos-

mic rays. Among the accomplishments of
the international science program were the
launching of the first instrumented earth
satellites, the discovery of the Van Allen
radiation belts, and the beginning of inten-
sive scientific investigations of Antarctica.
His adroit handling of the U. S. program
with its numerous budget and administra-
tive considerations earned Dr. Odishaw
the title "Mr. IGY."

Although the IGY ended in 1958, the
data obtained during the international scien-
tific program remained to be analyzed and
interpreted. As part of the IGY program,
World Data Centers were established in
the United States, Western Europe, and
the Soviet Union to store the information
that streamed in from all over the world.
In 1957 Dr. Odishaw was appointed direc-
tor of World Data Center A, the U. S.
center. He held this position until 1966.

Born in Saskatchewan, Canada, in 1916,
Dr. Odishaw came to the United States in
1922. He attended Princeton University
and earned degrees from Northwestern
University (A.B., 1939 and M.A., 1941),
Illinois Institute of Technology (B. S.,
1944), and Carleton College (Sc.D., 1958).
From 1941 to 1944 he taught English and
math at Illinois Institute of Technology.

In 1944 he began to conduct research in
the radar laboratory of Westinghouse Elec-
tric Corporation. Because of the impor-
tance of radar to U. S. military during
World War II, a year later he was selected
to direct a radar study group for the U. S.
Office of Scientific Research and Devel-
opment in Washington, D.C. Although
he returned to Westinghouse after the proj-
ect was completed, he remained only until
1946 when he joined the National Bureau of
Standards as assistant to the director, a
position he held until his appointment as
executive director of the U. S. national
committee for the ICY. From 1966 to 1972
Dr. Odishaw was executive secretary of
the Division of Physical Sciences, National
Academy of Sciences. He also was execu-
tive director of the Academy's Space Sci-
ence Board from 1958 to 1972.

Dr. Odishaw was a member of the
American Association for the Advancement
of Science, American Geophysical Union,
American Physical Society, and Royal Soci-
ety of Arts.

In recognition of Dr. Odishaw's many
contributions to the ICY and international
science, Albert P. Crary, deputy chief sci-
entist for the U. S. IGY antarctic program
and later chief scientist of the U. S. Ant-
arctic Research Program, proposed that a
mountain in Antarctica be named for him.
Mount Odishaw (84 0 42'S 174 0 54 1 E), the
name approved by the U.S. Board on Geo-
graphic Names, is a 3,965-meter moun-
tain in the Hughes Range (84 0 30'S 1750
30'E) in the Queen Maud Mountains.

Translation of Soviet
book on ice-cover dynamics
available

Dynamics of ice Cover (1984, TT 76-
52039) was originally published by the
USSR's Arctic and Antarctic Scientific
Research Institute in 1974. The 219-page
volume has been translated from Russian
for the National Science Foundation and
is available from the National Technical
Information Service (NTIS).

The 24 technical papers that comprise
this book report on a wide range of phe-
nomena associated with ice cover and are
primarily directed to scientists engaged in
theoretical and empirical studies of sea ice.
Eleven papers focus on the stressed state
of ice cover, ice breakup, and hummocking
processes. Although many scientists con-
sider some ice-cover characteristics—such
as ice floe clusters, crack "flares," hum-
mocking lines, systems of channels and
leads in ice, strips of close pack ice, ice
floe geometry, and dynamically active zones
of ice cover—to be sporadic formations,
several authors in this volume discuss spe-
cific regularities that may extend under-
standing of the ice-cover dynamics.

In 13 of the papers, the authors empha-
size interactions of ice cover and the atmo-
sphere and give special attention to theo-
retical and empirical studies of tangential
wind and water stresses. They also evalu-
ate the impact of vertical and horizontal
temperature heterogeneity in the atmo-
sphere on turbulent heat and momentum
fluxes.

Ice-cover macrostructure and seasonal
variability are discussed. Summer obser-
vations of structural elements of consoli-
dated pack-ice cover indicate that closely
packed ice forms in patches usually extend-
ing 4 to 6 kilometers or more. Winter obser-
vations of pack-ice macrostructure are com-
plicated by the large dimensions of the
structural elements. The ice configurations
are difficult to record visually because the
demarcating lines in close pack-ice cover
can be masked or become indistinct. To
solve these problems, some authors of this
volume have experimented with side-
looking radar as a possible method to iden-
tify pack-ice macrostructure.

Data for the papers in this volume were
obtained primarily in the Arctic with the
addition of some information from the Ant-
arctic and other areas of the world. Because
the authors use these data for mathemati-
cal modelling and other theoretical studies,
the book should be of interest to scientists
working in both polar regions. The authors
also draw on the results of studies by sci-
entists from other countries, including the
United States.

Foreign technical books are translated
for the National Science Foundation by
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Amerind, a New Delhi contractor paid with
excess Indian currencies held by the United
States. Scientists interested in suggesting
titles of significant works for translation
should provide in a letter the following
information: full bibliographic informa-
tion on the titles, an evaluation of the
work's scientific importance, a description
of the anticipated audience in and benefit
to the United States, and the book itself.
This letter should be sent to the Polar Infor-
mation Program, Division of Polar Pro-
grams, National Science Foundation, Wash-
ington, D. C. 20550. Usually more than a
year is required for translation and publi-
cation.

When ordering books from NTIS (5852
Port Royal Road, Springfield, Virginia
22151; telephone 703/487-4835), cite the
TT number. Because prices change peri-
odically, please contact NTIS for current
information before ordering. An updated
list of other polar translations is available
upon request from the Polar Information
Program.

Antarctic Conservation
Act permit applications
due

The Antarctic Conservation Act (Public
Law 95-541) became effective on 1 July
1979. Under this Act permits are required
for certain activities in Antarctica. Regu-
lations, first published in June 1979, (Ant-
arctic Journal, 14, (2), p.1-13) have been
implemented to conserve and protect mam-
mals, birds, and plants native to Antarc-
tica and to preserve the ecosystem.

In the past 5 years the National Science
Foundation has issued 68 permits. The
activities covered by these permits include
capturing birds and seals for study in Ant-
arctica or the United States, introducing
nonantarctic fish for laboratory experi-
ments, and collecting samples in Specially
Protected Areas and Sites of Special Scien-
tific Interest.

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 were identified by the Ant-
arctic Treaty consultative parties in the
"Agreed Measures for the Conservation
of Antarctic Fauna and Flora," developed
in 1964. Sites of Special Scientific Interest
are those approved by the United States
in accordance with recommendations made
at the Eighth Antarctic Treaty Consulta-

Below are listed the names of the investigators to whom permits have been issued since 1979
and the institutions that received the NSF grant for research. For each year the number of
permits issued to an investigator is included. Applications for permits are published in the
Federal Register to allow at least 30 days for public comment before the application is
considered. When a permit is issued, a second announcement is published in the Federal
Register not more than 10 days after issuance. The Federal Register is widely distribut-
ed and is available from the Superintendent of Documents, U. S. Government Printing
Office, Washington, D. C. 20402; subscriptions are $300 per year for paper copies and
$175 for microfiche copies.

Austral summer covered by permit
Applicant's name	-
(institution)	 1979-80	1980-81	1981-82	1982-83	1983-84

Ainley, David G.
(Point Reyes Bird Observatory)
Baust, John G.
(University of Houston)
Bengtson, John L.
(University of Minnesota.)
Berg, John L.
(Northern Illinois University)
Borns, Harold W., Jr.
(University of Maine)
Dailman, John E.
(University of Wisconsin)
Denys, Charlene J.
(DePaul University)
DeVries, Arthur L.
(University of Illinois)
Elliot, David H.
(Ohio State University)
Erickson, Albert W.
(University of Washington)
Grau, C. A.
(University of California,

Davis)
Hamner, William M.
(University of California,

Los Angeles)
Hoberg, Eric P.
(University of Washington)
Jones, W. A. (USN)
(Naval Support Force

Antarctica)
Komarkova, Vera
(University of Colorado)
Kooyman, Gerald L.	 1	1
(University of California,

San Diego)
LeMasurier, Wesley
(University of Colorado)
Murrish, David E.	 1	1	1
(State University of New

York—Buffalo)
Parf it, Michael
(Smithsonian Magazine)
Parmelee, David F.	 1	1	 1
(University of Minnesota)
Potter, Charles W.
(National Museum of History)
Ricklefs, Robert E.	 1	2
(University of Pennsylvania)
Risebrough, Robert W.	 1	1
(Bodega Marine Laboratory)
Siniff, Donald B.	 1	1	2
(University of Minnesota)
Sullivan, C. W.
(University of Southern

California)
Todd, Frank S.
(Hubbs-Sea World)
Trivelpiece, Wayne Z.
(Mount Desert Island

Biological Laboratory)

(Table continues on next page.)
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Applicant's name	
Austral summer covered by permit	 cusp ionosphere from South Pole Sta-

(institution)	 1979-80	1980-81	1981-82	1982-83	1983-84	
tion. DPP 83-12386. $39,000.

Trivelpiece, Wayne Z.
(Point Reyes Bird

Observatory)
Ward, Jonathan
(CBS Television)
Wiggin, Donald B.
(ITT/Antarctic Services, Inc.)
Zapol, Warren M.
(Massachusetts General

Hospital)
Zinsmeister, Virginia
(Purdue University)
Zinsmeister, William J.
(Ohio State University)

tive Meeting. To enter Specially Protected
Areas and certain Sites of Special Scien-
tific Interest U.S. citizens must obtain from
the National Science Foundation a permit.

The National Science Foundation initi-
ated the permit system in response to the
Antarctic Conservation Act, which imple-
ments the 1964 Agreed Measures for the
United States. Besides entry into the desig-
nated Specially Protected Areas, permits
are required if researchers intend to take
any native antarctic mammal or bird dur-
ing research. In the Act, "take" includes
removing, harassing, molesting, harming,
pursuing, hunting, shooting, wounding,
killing, trapping, capturing, restraining,
or tagging native mammals or birds or
attempting any of these activities. Collecting
native plants in Specially Protected Areas,
importing into or exporting from the United
States any native antarctic bird, mammal,
or plant, and introducing any nonindige-
nous plant or animal also require permits
under the Act's regulations.

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. NSF repre-
sentatives in Antarctica enforce the Act
and have authority to investigate, take evi-
dence and statements, and recommend
further administrative or legal action to
deal with violators of the law.

If there is doubt whether a 1984-1985
austral summer project requires a permit,
researchers should contact Charles Myers
(202/357-7934) at NSF's Division of Polar
Programs as soon as possible. A booklet,
containing a copy of the law with requla-
tions, permit forms, and instructions is
available from the Permit Office, Divi-
sion of Polar Programs, National Science
Foundation, Washington, D.C. 20550.

Berkey, Frank T. Utah State University,
Logan, Utah. All-sky camera observa-
tions of the dayside aurora from South
Pole Station. DPP 83-13428. $21,300.

Carpenter, Donald L. Stanford University,
Stanford, California. Very-low-fre-
quency wave-induced particle precipi-
tation phenomena observed at Palmer
Station. DPP 82-17820. $55,000.

Rosenberg, Theodore J. University of
Maryland, College Park, Maryland. Nat-
urally and artificially-stimulated elec-
tron precipitation near the plasmapause.
DPP 82-17260. $70,500.

Sheldon, William R. University of Hous-
ton Central Campus, Houston, Texas.
Investigation of high-energy electron
precipitation into the ionosphere. DPP
83-08128. $30,000.

Biology and medicine

Ainley, David C. Point Reyes Bird Ob-
servatory, Stinson Beach, California.
Antarctic marine ecosystem research
at the ice-edge zone (AMERIEZ): the
distribution of sea birds. DPP 82-18925.
$77,486.

Delaca, Ted E. University of California-
San Diego, Lajolla, California. Ecology
of antarctic benthic foraminifera. DPP
83-05475. $72,490.

Two survival school participants, taking a
break, use field equipment to prepare a meal.
A Scott tent, one of the standard tents used
by U. S. personnel in Antarctica, is in the
background.

U. S. Navy photo.

Foundation awards of funds
for antarctic projects,
1 January 1984 to 31 March 1984

Following is a list of National Science
Foundation antarctic awards made from 1
January 1984 to 31 March 1984. Each item
contains the name of the principal investi-
gator or project manager, his or her insti-
tution, 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. Award numbers for awards
initiated by the Division of Polar Programs
contain the prefix DPP, and those initi-

ated by the Division of Ocean Sciences
contain the prefix OCE. Some awards are
for periods of performance greater or less
than 1 year.

Atmospheric science

Arnoldy, Roger, L. University 01 New
Hampshire, Durham, New Hampshire.
Micropulsation research in the Antarctic
and the Arctic. DPP 83-18632. $50,000.
($103,282).

Berkey, Frank T. Utah State University,
Logan, Utah. Ionosonde studies of the

if?'
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NSF photo by Russ Kinne

USNS Southern Cross (left) and USCG icebreaker Polar Sea at the ice wharf near McMurdo
Station in January 1982. During the 1983-1984 austral summer Southern Cross, which annu-
ally brought supplies to U. S. antarctic stations, made its last trip to the southern-most continent.
The ship has been placed on reserve status.

Siniff, Donald B. University of Minnesota,
Minneapolis, Minnesota. Seasonal
movements and interactions of Weddell
seals and antarctic cod in McMurdo
Sound. DPP 80-20097. $89,989.

Torres, Joseph J. University of South
Florida, Tampa, Florida. Metabolism of
micronekton in the East and West Wind
Drifts. DPP 82-10437. $12,917.

Winston, Judith E. American Museum of
Natural History, New York, New York.
Behavioral and chemical ecology of
antarctic bryozoans. DPP 83-18457.
$10,988

Earth sciences

Berg, Jonathan H. Northern Illinois Uni-
versity, DeKaib, Illinois. Geology, pe-
trology, and geochemistry of crustal
xenoliths from the Erebus Volcanic
Province. DPP 82-13943. $32,480.

Faure, Gunter. Ohio State University,
Columbus, Ohio. History of volcanic
activity and glaciation during the Late
Cenozoic era in the Ross embayment.
DPP 82-13511. $27,248.

Zeller, Edward J . University of Kansas,
Lawrence, Kansas. Resource and radioac-

tivity survey in Antarctica by gamma-ray
spectrometry. DPP 82-16902. $108,606.

Meteorology

Hogan, Austin W. State University of New
York, Albany, New York. Data analy-
sis of winter meteorological phenom-
ena of McMurdo area. DPP 83-14537.
$46,854.

Murcray, David C. University of Denver,
Denver, Colorado. Measurement of the
column densities of atmospheric con-
stituents (H20, HNO3, CF2C12, CFC13
and 03) during the winter. DPP 81-
18005. $94,042.

Ocean sciences

Dick, Henry J. Woods Hole Oceanographic
Institute, Woods Hole, Massachusetts.
Petrology and tectonics of the circum-
antarctic plate boundary. DPP 83-16490.
$119,316.

Dick, Henry J . Woods Hole Oceanographic
Institute, Woods Hole, Massachusetts.
Participation in U.S.-South African
petrology and geophysics cruise at the
southern end of the Mid-Atlantic Ridge.
DPP 82-19540. $75,952.

Kennett, James P. University of Rhode
Island, Narragansett, Rhode Island.
I'aleoenvironmental evolution of the
southern ocean based on deep-drilled
sedimentary sequences. DPP 81-12615.
$o9,598.

Williams, Douglas F. University of South
Carolina, Columbia, South Carolina.
Late Cenozoic paleoceanographic stud-
ies of surface and bottom water masses
of the southern ocean. DPP 83-11097.
$40,033.

Support and services

Cook, J. W. Department of the Navy,
Washington, D.C. Engineering support
for U.S. antarctic program. DPP 84-
01823. $11,700.

Landrum, Betty J . Smithsonian Institution,
Washington, D.C. Recording of data
For specimens collected in U.S. arctic
and antarctic programs. DPP 74-13988.
$146,163.

Shor, George G. University of California-
San Diego, LaJolla, California. R/V
Melville (UNOLS ship) operations sup-
port. OCE 83-17741. $1,033,116.

Venzke, N. C. Department of Transpor-
tation, Washington, D.C. Icebreaker sup-
port for the U.S. Antarctic Program (1983-
1984). DPP82-17331. $13,251,000.

Annual orientation
planned for September

From 10 to 13 September 1984 the U.
S. Antarctic Research Program will hold
its annual orientation conference for sci-
entists deploying to Antarctica during the
1984-1985 austral summer. The Twin Brid-
ges Marriott in Arlington, Virginia, has
been selected as the site for the meeting.
On 11 and 12 September sessions will cover
the entire 1984-1985 program; a special
session on 13 September is scheduled for
wintering personnel only.

This conference is organized to

• provide information on the national
and international significance of ant-
arctic research,

(Continued on back cover.)

Dunbar, Robert B. Rice University, Hous-
ton, Texas. Sinking and suspended par-
ticulate matter in the Ross Sea. DPP 83-
12480. $28,847.

Gordon, Arnold L. Columbia University,
Palisades, New York. Winter Weddell
Sea research. DPP 84-03436. $23,679.
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February 1984	 March 1984
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24.0	18.6	22.5	24.0	23.4	15.0	21.0	25.7	12.0
Number days with visibility

less than 0.4 km.	 2.0	---	2.0	1.7 	---	3.3	2.5	---	0.5

Preparedroni data received by teletype from the stations. Locations: McMurdo 77 0 51'5 166°40'E, Palmer o4°46'S b4°3'W, Amundsen-
Scott South Pole QO°S. Elevations: McMurdo sea level, Palmer sea level, Amundsen-Scott South Pole 2835 meters. Siple Station (75055'S
83°55'W) was closed for the winter in January 1984 and will reopen November 1984. For prior data and daily logs, contact National
Climate Center, Ashville, North Carolina 28801.
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(Continued from page 22.)

• review previous exploration and re-
search,

• give investigators an understanding
of the program,

• instruct participants in cold living and
field problems,

• acquaint participants with each other,

• and enable investigators to make final
logistics arrangements for their field
programs.

Antarctic specialists make presentations
on the overall science program, national
and international policy, and support. The
Division of Polar Programs staff and sci-
entists who have been to Antarctica pre-
viously are available during the meeting
to answer questions.

Although scientists who have worked
in Antarctica before are not required to
attend, the following personnel should plan
to participate:

• all research personnel going to Ant-
arctica for the first time;

• a representative from each project who
is knowledgable about all aspects of

the project and can discuss scientific
objectives and logistic requirements;

• all personnel who will winter during
1985.Any request for exceptions to
these guidelines must be submitted
by the principal investigator to the
Chief Scientist of the Division of Polar
Programs for approval.

Transportation costs to the orientation
conference are included in grant or con-
tract budgets. Lodging and meals are paid
for through a National Science Founda-
tion contract, so no per diem is authorized
during the conference. Please note that the
meeting spaces are not large enough for
visitors, and there are no provisions at the
conference for attendance by relatives or
friends.

Ice samples from the
Allan Hills meteorite areas
available

In 1982 a small meteorite, still partially
embedded in ice, was discovered in the
Allan Hills (76 0 45'S 159°40'E) at what is

called the far western icefield. During the
1983-1984 austral summer a field party
returned to this area to search for and col-
lect more meteorites. While there, they
extracted 24 kilograms of ice at the site
where the embedded meteorite was found.

Researchers are using about 16 kilograms
of the 24 kilograms for chlorine-36 and
beryllium-10 determinations. The remain-
ing 8 kilograms of ice are available to quali-
fied requestors for use in their research.
Additional material could be obtained dur-
ing the 1984-1985 austral summer if nec-
essary.

This discovery is important because the
terrestrial age of the meteorite can be
measured; the meteorite's terrestrial age
should be the same as the age of forma-
tion of the enclosing ice. Consequently,
the meteorite with the ice provides a con-
venient independent measure that research-
ers can use to test methods proposed for
determining the age of ancient ice.

Interested scientists should contact Wil-
liam Cassidy, Geology and Planetary Sci-
ence, University of Pittsburgh, Pittsburgh,
Pennsylvania 15260.
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