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ield camps to support U.S. scientists
in emote areas of Antarctica have evolved
fron small camps consisting of tents or a
F e4' prefabricated buildings (Jamesways)
to larger camps of five or more Jamesway
buildings. The first remote camp built
exc'usively as a base for helicopter-support-
ed research projects was in the Ellsworth
Mountains during the 1963-1964 austral
summer. This camp of one 16-foot by
32-loot Jamesway building supported eight
scientists; three helicopters flew 270 hours

to support mapping and geology projects
(Rutford 1966; Rutford and Smith 1966).

Today, small tent camps commonly serve
as a base for field studies in areas where,
for example, rock outcrops can be reached
on foot or by snowmobile. Larger camps,
comprised of several Jamesways, are used
as a base for large-scale research projects
that require aircraft support. Site selec-
tion for these large camps is based on the
need to resolve major scientific problems,

primarily in geology and related topics.
Normally, ski-equipped Hercules airplanes
(LC-130s) from McMurdo Station trans-
port helicopters, the necessary supplies,
and equipment to the research site.

Camp construction
During the 1977-1978 austral summer,

the first large complex camp was con-
structed to support scientists conducting
research in Marie Byrd Land, West Antarc-
tica. Four similar research camps have been
constructed since then on the Darwin Gla-
cier (1978-1979), in the Ellsworth Moun-
tains (1979-1980), northern Victoria Land
(1981-1982), and on the Bowden Névé near
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the Beardmore Glacier (1984-1985). The
latter camp (84 0 02'S 164°15'E), called the
Beardmore South Camp, was built during
the 1984-1985 austral summer in anticipa-
tion of supporting numerous geology pro-
jects during the 1985-1986 field season.
The site is about 20 miles northeast of a
remote camp that was supported by heli-
copters and used by geologists during the
1969-1970 austral summer (Elliot, 1970).
(See table for list of helicopter-supported
camps.)

For all of these camps the design, con-
struction, and operation are similiar. Al-
though the Ellsworth Mountains camp is
described by Splettstoesser and others
(1982), some details are provided in this
article to demonstrate how the Beardmore
South Camp was constructed and will oper-
ate during the 1985-1986 austral summer.

To build a large temporary camp takes
about 10 to 14 days and requires between

Photo by John Splettstoesser.
Figure 1. Jamesway building is assembled by support personnel.

Editor Winifred Reuning

Antarctic Journal of the United
States, established in 1966, reports
on U.S. activities in Antarctica and
related activities elsewhere, and on
trends in the U.S. Antarctic Research
Program. it is published quarterly
(March, June, September, and De-
cember) with a fifth annual review
issue by the Division of Polar Pro-
grams, National Science Foun-
dation, Washington, D.C. 20550.
Telephone: 202/357-7817.

The Antarctic Journal is sold by the
copy or on subscription through the
U.S. Government Printing Office. Re-
quests for prices of individual issues
and subscriptions, address changes,
and information about other subscrip-
tion matters should be sent to the
Superintendent of Documents, U.S.
Government Printing Office, Washing-
ton, D.C. 20402.

The Director of the National Science
Foundation has determined that the
publication of this periodical is nec-
essary in the transaction of the
public business required by law of
this agency. Use of funds for print-
ing this periodical has been approved
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7 and 11 LC-130 airplane flights to trans-
port a total of 100,000 to 120,000 pounds
of cargo. The Foundation owns seven of
these special airplanes that enable the
United States to establish large temporary
camps virtually anywhere in Antarctica.
Some or all components of the camp are
returned to McMurdo Station at the end
of each season for use elsewhere in later
austral summers.

The camp in the Ellsworth Mountains
was built by employees of Holmes and

Figure 2. Assembled Jamesway buildings.

Narver, Inc., the National Science Foun-
dation support contractor at that time. The
camps in northern Victoria Land (1981-
1982) and on the Bowden Névé (1984-1985)
were built by ITT/Antarctic Services, Inc.
(ITT/ANS), the present Foundation sup-
port contractor.

Buildings. A Jamesway is a 16-foot-by-
16-foot, frame-type tent that is insulated
and constructed from components (4-100
by 8-foot floor sections, roof arches, insula -
ting blanket skins, end sections, vestibules

Photo by John

Antarctic Journal



(12

CO -

H—

LU
H-
(1)
—J

LU

(12

=
H-

LU
CO

(I)
a::
U
(.2

U—
U-

0

0

U.S. turbine helicopter operations at remote camps in Antarctica,
1966-1982.

Science
Number of	 hours

Season	Location	Disciplines	 scientists	Helicopters'	flown

1981-82 Northern Victoria Geology, radiometric survey,	63	 3	 533.0
Land	 meteorites, geodetic survey

1979-80 Ellsworth	Geology, radiometric survey,	42	 3	 353.0
Mountains	meteorites, geodetic survey

1978-79 Darwin Glacier	Geology, radiometric survey,	48	 3	 617.0
meteorites, geodetic survey

1977-78 Ruppert-Hobbs	Geology, radiometric survey,	13	 3	 60 to
Coasts	 entomology	 70(?)

1973-74 DVDP 2 moved from Ross Island to Lake Vanda in November 1973.
1971-72 LH-34D helicopters shipped back to U.S.; end of piston-engine helicopters in U.S. antarctic work.3
1970-71 McGregor Glacier! Geology	 14	 4	 488.8

Amundsen
Glacier

1969-70 Coalsack Bluff	Geology, geophysics	 22	 3(2)

Time
(days)

11/9 -1/13
(66)

12/3 -1/12
(41)

11/11-1/15
(66)

11/26
12/5 -1/29

(?)
1968-69 Ellsworth Land

1967-68 Marie Byrd Land

1966-67 Marie Byrd Land

Geology, geophysics, geodetic
survey, entomology, botany

Geology, geodetic survey,
geophysics, botany

Geology, botany, geodetic
survey, geophysics

13
	

314.5

13
	

196.3

18
	

370.0

Notes:
1 See Rutford and Smith (1966) for statistics on earlier use of turbine helicopters.
2 Dry Valley Drilling Project (DVDP) activity in 1971-1977 required heavy use of UH-1 N helicopters.

UH-1 N helicopters replace UH-1 D helicopters.
No data in some columns—figures not published in field accounts or not readily attainable.

Figure 3. Plan of camp buildings and related items.

and other parts). These sections are joined
to form longer buildings (figure 1). The
J amesway is well suited for remote camps
because it is easy to assemble and dismantle.
Assembled Jamesway buildings are shown
in figure 2, and a plan of camp buildings
appears in figure 3.

The Ellsworth Mountains camp consisted
of five Jamesways and a plywood build-
ing that housed the 12-kilowatt generators,
ne of which operated continuously to pro-

vide electricity for the camp's radios, elec-
tric lights, and other electrical equipment.
The Jamesways were used for cooking,
dining, and toilets (the galley-head build-
ing), helicopter repair and maintenance,
and berthing. In the galley-head building,
plumbing was installed for two flush toilets,
a flush urinal, two wash basins with hot
and cold running water, one shower, one
washing machine, one clothes drier, and
associated equipment such as an electric
water heater, water storage tank, air com-
pressor, and water pump. The camp's water
was supplied by a snow-melter tank; all
of the buildings were heated with diesel-
fuel space heaters. This camp supported
42 scientists for approximately 40 days.

The Beardmore South Camp, constructed
to support about 60 scientists for more
than 70 days, differs from the Ellsworth
Mountains camp in size and additional
amenities. For example, the Jamesway that
serves as the galley and dining area is 84

feet long and has an attached 40-foot-long
module that houses 4 showers, 7 toilets, 8
sinks, and 3 urinals, versus the 72-foot-long
galley-head building at Ellsworth. Three
80-foot-long Jamesways provide berthing
at the Beardmore South Camp versus the
three Ellsworth buildings that were 68,
44, and 40 feet long. At the Beardmore
South Camp, a 64-foot-long Jamesway is
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used for helicopter maintenance, while a
40-foot structure was used at the Ellsworth
camp. Beardmore South Camp also has a
sixth building for meetings, work, and
storage. This building and the galley have
2-foot-high plywood-and-frame walls; the
Jamesway arches are placed on these raised
sections and provide a more efficient use
of space.
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Fuel system. The two main types of fuel
used at remote camps are stored in large,
flat heavy-duty plastic containers com-
monly known as bladders (figure 4). The
fuel in the bladders is replenished from
LC-130 airplanes on supply flights to the
camp. Helicopters are fueled from the jet-
grade fuel (JP-4) bladder. Diesel fuel (DFA)
for camp use is pumped from the DFA
bladder and transferred to a tank near the
camp buildings to provide fuel to the space
heaters in the buildings and to the snow-
melter. At the Ellsworth Camp, JP-4 was
stored in a 25,000-gallon bladder and DFA
in a 10,000-gallon bladder.

Staff. Personnel who operate these camps
come from three groups. Navy personnel
operate and maintain the helicopters and
provide medical and meteorological sup-
port for the camp. A civilian staff of four
(camp manager, cook, mechanic, and gen-
eral assistant) operates the camp. The
National Science Foundation's Division of
Polar Programs designates one of the senior
investigators as chief scientist. While the
chief scientist establishes scientific priori-
ties for field operations, his assistant con-
sults with the principal investigators and
pilots to schedule daily flights based on
the needs of the scientists, scientific priori-
ties, flying efficiency, and fuel economy.

During the 1985-1986 austral summer
at Beardmore South Camp, David H. Elliot
(Ohio State University) will be chief scien-
tist; John Splettstoesser (Minnesota Geo-
logical Survey), logistics coordinator; and
David B. Waldrip (ITT/Antarctic Services,
Inc.), camp manager. In addition to the 60
scientists, 5 employees of ITT/Antarctic
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Services, Inc. (ITT/ANS), and about 20
Navy personnel will live and work at the
camp.

Aircraft support
Over the years, various aircraft, includ-

4°

I Drop off field party
2 Resupply tent camp, pick up rock samples
3 Return to base
4 Resupply tent camp
5 Pick up day field party, return to base

4y

0

ing the first airplane in Antarctica (a
Lockheed Vega monoplane) flown by Carl
B. Eielson and Sir Hubert Wilkins on a
1928 reconnaissance mission in the Ant-
arctic Peninsula, have supported expedi-
tions and research. Twin Otter airplanes
have been used for many years by the
British, Argentine, and Chilean antarctic
programs to support projects in the Ant-
arctic Peninsula region. To augment sup-
port provided by LC-130 airplanes, the
United States uses fixed-wing, ski-equipped
airplanes (DHC-o Twin Otters), as well
aui UH-IN turbine helicopters.

Twin Otters. With the proper avionics
equipment, Twin Otters are ideally suited
to support field projects in areas, such as
an ice shelf or the polar plateau, where
the surface is featureless. The necessary
equipment includes an inertial navigation
system that provides accurate navigation
without visual reference to landmarks.
These airplanes can land on and take off
from unprepared skiways on most snow
surfaces and have much larger cargo and
passenger capabilities (as well as a greater
flying range) than UH-1N helicopters.

Helicopters. Turbine helicopters were
first used in Antarctica during the 1961-
1962 austral summer, when U.S. Army
personnel flew single-engine U H-lB heli-
copters to support a U.S. Geological Sur-
vey mapping project. By using these heli-
copters, the survey teams were able to

I through 6 Helicopter stays with
field party, waits for
members at each station

.,
0

6 4, 2 Put - in tent camp (normally at lea
one round-trip by helicopter)

extends range of
field workers

EXPLANATION
Flights shown in numerical order
(direction indicated)

0 Field party location
Ls Tent comp

Antarctic Journal

Photo by John Splettstoesser.
Figure 4. JP-4 fuel bladder at remote camp holds 25,000 gallons of jet-grade fuel; diesel fuel is
kept in a 10,000-gallon bladder.

Figure 5. Four generalized patterns of helicopter operation from a remote field camp.

?
000 nautical miles

.5't\

1, 2 Drop off survey teams to set
up Doppler Instruments, survey

ç	 peaks, etc

\'	 3 Move test camp party to local
peak for 4-day work

4, 5, 6, 7 Return to survey teams for move
to nest stations continue
shuttling to new stations as
time permits

-3	 8 Return to field party at end
of day, return members to

6	3	 tent camp
N9, 40,41 Pick up survey teams, return

to base



Photo by John Splettstoesser.

Figure 6. UH-1N helicopter being loaded into LC-130 Hercules aircraft.

Figure 7. Sno-cat in Marie Byrd Land.	
Photo by John Splettstoesser.
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acquire topographic data for over 100,000
square miles of previously unmapped or
partially mapped terrain in two areas of
the Transantarctic Mountains—from Mc-
Murdo Station north to Hallett Station and
from McMurdo Station south to the Beard-
more Glacier.

Although helicopters briefly were used
to support a geological field party near
Mount Weaver (86 0 58'S 153 0 50'W) and
Mount Howe (87°22'S 149°30'W) in 1962-
1963 (Doumani, 1966), the first large-scale
use of helicopters was to support research
from the remote camp in the Ellsworth
Mountains in 1963-1964. These geology
projects, as well as others in the Transant-
arctic Mountains and Marie Byrd Land,
were supported by U.S. Army UH-113 or
UH-1D helicopters. Army pilots flew these
helicopters until the close of the 1968-1969
austral summer. During the 1969-1970 aus-
tral summer, Navy pilots began operating
the helicopters. (Rutford and Smith 1966;
Orr 1969).

During the 1971-1972 austral summer
the Navy (which operates the helicopter
detachment) replaced the single-engine
UH-1D helicopters with the twin-engine
UH-1N helicopters. The UH-1N helicop-
ter is a single-rotor, skid-configured heli-
copter manufactured by the Bell Helicop-
ter Company. It can carry a payload of
1,600 pounds or up to five passengers;
using an external cargo sling, it can carry
3,000 pounds. Splettstoesser and others
(1982) describe major features of the UH-
iN helicopter's performance, day-to-day
operation, and capabilities with emphasis
on support to geologic field studies (figure
5). Related information can be found in
Fortier (1959) and Kerr (1974).

This helicopter, which has an operating
radius of 100 nautical miles, is the model
that the United States currently uses to
support research near McMurdo Station
and from remote camps. If a remote camp
is not far from McMurdo Station, Navy
pilots fly the helicopters from station to
the site. When camps are farther away,
the helicopters are partially disassembled
and transported to and from remote camps
by LC-130 airplanes (figure 6).

portation in Antarctica. Robert F. Scott
introduced the first motorized land vehicle,
a Wolsely motor sledge, during the Brit-
ish Antarctic Expedition of 1910-1913. Brit-
ish explorer Ernest Shackleton brought a
motorized tracked vehicle to Antarctica for
the 1914-1917 Imperial Trans-Antarctic
Expedition, but the sledge was used only
briefly before it was abandoned at Cape
Evans in September 1915. One of the more
unusual land vehicles was the R.E.P. Vick-
ers monoplane brought by Australian

Douglas Mawson for his 1911-1914 expe-
dition. After sustaining damage during
offloading from the expedition's ship, the
airplane was modified for land use as an
"air tractor sledge." It travelled only about
20 miles before it was abandoned.

Another unusual land vehicle was the
snow cruiser brought by Richard E. Byrd
for his 1939-1941 expedition. The snow
cruiser was designed to roll across unchart-
ed ice fields on tires 10 feet in diameter. It

Since the United States began to use
helicopters to support research in remote
areas of Antarctica, the highest number
of hours flown during an austral summer
for direct science support was 617 hours
to support 48 scientists at Darwin Glacier
amp in 1978-1979. For the Beardmore
out Camp operation, 700 hours of heli-
opter time have been allocated for sci-
nce support.

otor toboggans and other
versnow vehicles

Since the early 1900s, explorers and sci-
entists have used motor toboggans, snow-
mobiles, or motor sledges for field trans-

June 1985



Figure 8. UH-1N helicopter carries a "Ski-Doo" externally. A pendant is attached to the cargo
net, and a Nansen sledge is strapped to each of the helicopter skids.

Photo by John Splettstoesser

was 20 feet wide, 15 feet high, more than
55 feet long, and weighed 75,000 pounds
when fully equipped. Although it was
briefly used at Little America III, expedi-
tion personnel found it inadequate for most
trail conditions and abandoned it. Its sig-
nificance came in 1958 when it was dis-
covered during excavation of a 23-foot-deep
snow pit at Little America III. Because the
snow cruiser rested on the 1939-1940 sum-
mer snow layer, it preserved this layer as
a known datum for stratigraphic and snow
accumulation studies.

Sno-cats, Nodwells, and other tracked
vehicles were commonly used from 1957
to the late 1960s to conduct geophysical
and glaciologic research (figure 7) during
traverses in many parts of Antarctica. Most
of these large oversnow vehicles are no
longer used in U.S. field operations, al-
though Sno-cats still support some sur-
face seismic reflection and refraction in-
vestigations.

Shortly after the International Geophysi-
cal Year (1957-1958), the United States
introduced motor toboggans to extend the
working range of geologic field parties.
Using motor toboggans, Swithinbank
(1962) and his field party conducted glacio-
logical investigations over about 750 miles
of the Ross Ice Shelf during the 1960-1961
austral summer. Anderson and others
(1962) traveled about 750 miles in the Ells-
worth Mountains during a 1961-1962 geo-
logic reconnaissance of the range. Detailed
documentation of motor toboggan use in
Antarctica is given by Soholt and Crad-
dock (1964), Doumani (1966), and Boyles,
Schmutzler, and Rowley (1979). The lat-

ter reference discusses the snowmobile
model (the Ski-Doo Alpine 640-ER) widely
used by U.S. field parties in Antarctica
through the 1970s and into the 1980s.

"Ski-doos" are an important part of most
remote U.S. geologic field projects. From
small tent camps, as well as from larger
base camps, scientists use "Ski-doos" to
work when weather prohibits flying or to
extend the range of their work. At times,
helicopters transport "Ski-doos" to desig-
nated sites, either carried in or suspended
below the helicopter. The latter method al-
lows more cargo to be carried and saves time
because the "Ski-doo" does not have to be
dismantled to fit into the helicopter and re-
assembled at its destination (Splettstoesser,
Webers, and Waldrip 1982) (figure 8).

Summary and outlook
Approximately every other year, the

United States operates large summer re-
search camps in remote areas of Antarctica.
These camps, which support between 40
and 60 scientists, are established in areas
of particular scientific interest. The expected
scientific return must be enough to jus-
tify the effort and expense of the camp.

The following summarizes this mode of
field research:

• Camp location is proposed by a work-
ing group of geologists and others who
discuss general and specific research priori-
ties that would be potentially beneficial to
the geologic knowledge of Antarctica, as
well as related subdisciplines. The logis-
tics model established at previous camps

involves concentrated LC-130 and heli-
copter support, so the selected site for the
camp must be compatible with logistics
feasibility.

The Foundation's Division of Polar
Programs reviews reports on the recom-
mended location. If the project is approved,
a general announcement is published to
solicit proposals for research in that area.
The proposals are reviewed and a group
of investigators, who will be considered
for NSF funding, is selected.

• The proposed site for the camp is
inspected by LC-130 overflights to deter-
mine skiway suitability and features that
will affect landing and takeoff.

• LC-130 flights bring construction
material and personnel to the site; con-
struction takes 10 to 14 days. Seven to 11
LC-130 cargo flights bring in as much as
120,000 pounds of material.

• Helicopters and flight crews arrive at
the camp from McMurdo Station and
reconnoiter the area.

• Field plans and flying schedules are
implemented. The arrival and departure
of scientific personnel is planned so that
the flying schedules are not overloaded.
About 40 to 60 scientists and assistants
spend all or part of the 40 to 65 days
involved in field work.

• Scientists, helicopters, and crew return
to McMurdo Station; the construction crew
arrives to dismantle the camp for return
to McMurdo Station and stores the mate-
rial for future use.

There are many areas in Antarctica where
the concentration and expense of logistics
required for a helicopter-supported camp
are justified. Presently, these remote camps
use three basic components—LC-130 air-
planes, UH-1N helicopters, and Jamesway
buildings. One or more of these compo-
nents might be replaced because of chang-
ing technology or a changed budget for
the overall program. Whatever changes
might occur, the basic logistics for these
camps would not change.

—John Splettstoesser, University of Min-
nesota, Minnesota Geological Survey, 2642
University Avenue, St. Paul, Minnesota
55114.
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Support personnel pack apples for the midwinter airdrop at McMurdo and Amundsen-Scott
South Pole stations.

U.S. Air Force photo.
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On 21 June 1985, 115 U.S. citizens win-
tering at McMurdo, Amundsen-Scott South
Pole, and Palmer stations received Mid-
winter's Day greetings from President
Reagan.

In this year's message President Reagan
commended the wintering community for
accepting a challenge "to show the world
that citizens of many nations can work
together in peace." The President's mes-
sage also was sent to personnel at 31 other
antarctic stations operated by 12 countries.

Midwinter's Day marks the halfway
point for personnel working in Antarc-
tica during the austral winter. Traditionally,
Midwinter's Day greetings have been sent
by the President of the United States to
the international wintering community to
boost morale at the stations and to demon-
strate the continuing interest that the United
States has in Antarctica. The first mes-
sage was sent by Dwight D. Eisenhower
in 1959. The text of President Reagan's
message follows:

"Thirty years ago expeditions from
diverse nations converged on Ant-

arctica. This began the continuous
occupation of the continent by men
and women who probe the secrets
of this unique natural laboratory.
Here they observe and study the ex-
periments that Nature has performed
over millions of years. The results
of their investigations have enabled
them not only to describe the region
but also to show that Antarctica is
an integral part of the global environ-
mental system.

"All of you now in Antarctica
also are participants in another con-
tinuing experiment. You have ac-
cepted a challenge—to show the
world that citizens of many nations
can work together in peace. As more
nations turn their attention south-
ward, the example you set will guide
them.

"On this Midwinter's Day 1985,
I commend you for your efforts and
dedication. I hope that this year will
be especially productive and satis-
fying and that you will return to your
homes enriched by this experience."
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toboggan sled trains in Antarctica.
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upplies airdropped
0 winterers at
wo U.S. stations

Despite high winds, low temperatures,
Ld low visibility, a U.S. Air Force C-141
arlifter airplane dropped a record-high
3,598 pounds of fresh food, mail, sup-
ies, and equipment to U.S. personnel
intering at McMurdo and Amundsen-
ott South Pole stations on 23 and 25
ne 1985. Commanding the C-141 was
eutenant Colonel Jerry L. McKimmey,
SAF, of the 62nd Military Airlift Wing
Ld a 3-year veteran of antarctic midwinter-
rdrops. Dr. Peter Wilkniss, Director of

(c4intinued on page 8.)
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U.S. Air Force photo
Lettuce is laid out to dry in Christchurch, New Zealand, before it is packed for the airdrop.

the National Science Foundation's Divi-	Naval Support Force Antarctica, and Air	viding long-range communications, anc
sion of Polar Programs, joined Captain	Force personnel on the 21 and 23 June	forecasting the weather.
Brian Shoemaker, Commander of the U.S.	flights to McMurdo and Amundsen-Scott

South Pole stations. The Foundation funds	In the early morning of 21 June, th
and manages the U.S. activities in Antarc-	C-141 Starlifter, accompanied by an Au
tica. Personnel of the Naval Support Force	Force KC-10 tanker airplane, left Christ
Antarctica, the Antarctic Development	church, New Zealand, enroute to Antarc
Squadron 6, the U.S. Coast Guard, and	tica. While enroute, the C-141 was refuel
other military units provide logistics and	ed in midair twice by the KC-10 tanker
support including flying airplanes and	commanded by the Strategic Airlift Com
helicopters, overseeing the operation of	mand's Lieutentant Colonel Stephen L
supply ships, operating icebreakers, pro-	Toles, USAF, and Major John D. Koch o

U.S. Air Force photo.

The C-i 41 is loaded at Christchurch airport.

S

Boxes, each with a parachute, wait to be loaded onto the Air Force C-141.
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The C-141 enroute to McMurdo Station flies
over antarctic sea ice.

U.S. Air Force photo.

Cargo containers are dropped from the rear of the C-141 over McMurdo Station on 23 June
1985.

U.S. Air Force photo.

Personnel push the parachute-equipped cargo containers out the side door while over the drop
site at the South Pole.

the Air Force Reserve. Forty-five minutes
before the C-141 was to arrive at McMurdo
Station, storms, sweeping across the Ross
Ice Shelf, reduced visibility at McMurdo
to a few feet and forced the decision to
return the airplane to Christchurch.

By 23 June the storms had passed, and
the C-141 began its second 2,400-mile flight
from Christchurch to McMurdo Station.
At 11:45 am. (local time) the airplane

Air Force personnel prepare the doorways
on the C-141's side for the airdrop at Amund-
sen-Scott South Pole Station. This exist is
used to drop cargo at the South Pole because
the extreme cold could cause the rear doors
to freeze in an open position.

US Air Force photo

arrived above Williams Field, the ice-shelf
skiway near McMurdo Station, where it
dropped 34,305 pounds of supplies and
mail for U.S. personnel at McMurdo Sta-
tion and for New Zealand personnel at
nearby Scott Base. Afterwards it flew to
the South Pole, 840 miles from McMurdo

Station, for the second airdrop. At Amund-
sen-Scott South Pole Station, 10,974
pounds of supplies and mail were success-
fully dropped to waiting U.S. personnel.
This brought the first-day total to 45,279
pounds of supplies and mail dropped to
the stations.
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When the airplane returned to Christ-
church, it was prepared for the 25 June
airdrop to McMurdo Station. During this
airdrop 58,319 pounds of supplies and mail
were delivered to the station. The entire
2-day mission covered about 11,200 miles.
To complete the three airdrops, the C-141
was refueled 8 times in the air by the KC-10
tanker.

For the winterers isolated in Antarctica,
the airdrops were the only contact that
they have had with the outside world,
except for radio communications, since the
stations began winter operations in Febru-
ary (South Pole) and March (McMurdo).

department of economics. He was presi-
dent of the Thomas Jefferson Center Foun-
dation from 1972 to 1977 and currently is
a member of the center's board of directors.

Before joining the Hoover Institution
in 1981, Dr. Moore was an economics pro-
fessor and associate director of the Law
and Economics Center at Emory Univer-
sity in Atlanta. From 1977 to 1981, Dr.
Moore was associate director of the Law
and Economics Center at the University
of Miami.

The 24-member National Science Board
and the Foundation's Director, Deputy
Director, and four Assistant Directors are
appointed by the President with the advice
and consent of the Senate; three additional
Assistant Directors are appointed by the
Director. The Deputy Director and the

seven Assistant Directors assist the Director
and the Board in maintaining U.S. strength
in scientific research, improving science,
mathematics and engineering education,
and aiding in disseminating scientific in-
formation. Beside duties assigned by the
Director, the Deputy Director serves as
acting Director in the Director's absence
and is chairman of the agency's manage-
ment council.

By Presidential directive, the National
Science Foundation manages and budgets
for U.S. activities in Antarctica. The Divi-
sion of Polar Programs, which is part of
the Directorate for Astronomical, Atmos-
pheric, Earth, and Ocean Sciences, has been
tasked by the Director to carry out these
duties and work with the U.S. Navy, the
Coast Guard, other government agencies,
and the private sector.

Antarctic Treaty workshop links
participants from 25 countries

Deputy Director for
NSF appointed

With the consent of the U.S. Senate,
John H. Moore was appointed Deputy
Director of the National Science Founda-
tion in June 1985. Dr. Moore, who was
nominated by President Reagan in March
1985, has been a member of the National
Science Board since 1982 and associate
director and senior fellow of the Hoover
Institution at Stanford University since
1981. As Deputy Director of the Founda-
tion, he succeeds Donald Langenberg, a
physicist from the University of Pennsyl-
vania.

On 7 January 1985, two National Sci-
ence Foundation ski-equipped Hercules
(LC-130s) airplanes arrived at a camp
(84 0 2'S 164 0 15') near the Beardmore Glac-
ier. On board the airplanes were 55 scien-
tists, diplomats, and other experts from
25 countries. They had come to this remote
site to discuss Antarctica and the Antarc-

tic Treaty during a special workshop, spon-
sored by the Polar Research Board of the
U.S. National Academy of Sciences.

The workshop, which ran from 7 Janu-
ary to 13 January, brought together indi-
viduals active in antarctic science and poli-
tics to learn more about Antarctica, its

Antarctic Treaty workshop participants at Beardmore South Camp.

When Dr. Moore was nominated in
March, Erich Bloch, Director of the Foun-
dation, welcomed the appointment with
this statement: "I am very pleased and look
forward to having a person with Dr.
Moore's broad administration experience
on the Foundation's staff. As the Founda-
tion faces new challenges with issues in
science, technology, and science education,
a person with his competence and varied
background will be a valuable asset to us.
I am certain Dr. Moore will fill the posi-
tion of Deputy Director with distinction."

An economist who also has been a
research chemist, Dr. Moore earned his
bachelor of science degree in chemical engi-
neering in 1958 and his masters degree in
business administration in 1959 from the
University of Michigan. From 1959 to 1963
he was a research chemist for Proctor and
Gamble Company. Dr. Moore was awarded
a Ph.D degree in economics in 1966 by
the University of Virginia. Between 1963
and 1977, he held various positions at the
University of Virigina, including associ-
ate professor (1970 to 1977) and assistant
chairman (1968 to 1972) of the university's
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resources, and the history of science, polit-
ics, and legal regimes and to gain a deeper
appreciation of each others' views on ant-
arctic matters. By holding the workshop
in Antarctica, the organizers hoped to pro-
vide an atmosphere conducive to a frank
assessment of the Antarctic Treaty sys-
tem and its evolution, as well as to encour-
age greater understanding of the realities
of antarctic oprations.

In 1982 the University of Chile spon-
sored a similar workshop at the Chilean
antarctic station Teniente Marsh on King
George Island near the Antarctic Penin-
sula. This meeting convened scientists,
industrialists, lawyers, and government
officials from the then 14 consultative par-
ties to the Antarctic Treaty. The Beardmore
meeting expanded this circle. Fifty-seven
people were invited. Of those attending,
12 were from Antarctic Treaty consulta-
tive party nations, 7 from acceding nat-
ions, 3 from nontreaty states, 10 from inter-
national organizations, 2 from industry,
and 2 from the media.

Planning and organization
A committee chaired by the president

of the Scientific Committee on Antarctic
Research (SCAR) James H. Zumberge and
the Polar Research Board staff, who worked
with National Science Foundation (NSF)
officials, planned and organized the Beard-
more meeting. In addition to Dr. Zum-
berge, the committee members were Thom-
as A. Clingan, Jr., University of Miami
Law School; W. Timothy 1-lushen, Polar
Research Board; Lee A. Kimball, Interna-
tional Institute for Environment and Devel-
opment; Robert H. Rutford, University
of Texas at Dallas; and Donald B. Siniff,
University of Minnesota. Funding for the
workshop was provided by the National
Geographic Society with additional funds
from five foundations—the Tinker, Ford,
William and Flora Hewlett, Andrew W.
Mellon, and Atlantic Richfield foundations.

The National Science Foundation's Divi-
sion of Polar Programs (DPP) staff agreed
that holding the meeting in Antarctica
would vividly illustrate the kinds of activi-
ties conducted there and the logistics
difficulties presented by antarctic operat-
ions. It was determined that the Beardmore
summer camp, planned for use in the
1985-1986 austral summer, could be con-
structed during the 1984-1985 austral sum-
mer and avoid significant added costs to
the U.S. Antarctic Research Program. DPP
agreed to provide transportation between
Christchurch, New Zealand, and Antar-
ctica, and to loan the necessary cold-weather
clothing.

Workshop program
To keep the workshop informal, the org-

anizers invited people to attend the meet-
ing as individuals rather than as official
government representatives, so that they
could explore topics of interest off-the-

record. Journalists, attending the workshop,
agreed not to quote participants without
their permission.

The workshop was divided into five ses-
sions that included discussions of legal and
political background, science, institut-
ions, and management and conservation
of the environment, living resources, and
nonliving resources. It was not designed
to produce conclusions or recommenda-
tions but rather to stimulate open discus-
sion.

Special activities enabled participants to
take advantage of the locale. Three scien-
tists, conducting research with NSF sup-
port, came to the Beardmore camp and
lectured on their work. Anna C. Palmis-
ano of the University of Southern Califor-
nia spoke on the ecology of sea-ice micro-
bial communities in McMurdo Sound, E.
Imre Friedmann of Florida State Univer-
sity spoke on endolithic microorganisms
within antarctic rocks, and William Cas-
sidy of the University of Pittsburgh spoke
on meteorites discovered in Antarctica.
These lectures captured the imagination

Representatives of 21 countries gath-
ered in Bremerhaven, Federal Republic of
Germany (FRG), from 1 to 5 October 1984
for the 18th meeting and plenary session
of the Scientific Committee for Antarctic
Research (SCAR). The Deutsche For-
schungsgemeinschaft (DGC) hosted the
meeting. The Alfred Wegener-Institut for
Polar Research, under the leadership of
its director Gotthilf Hempel, organized the
meetings and an array of activities, includ-
ing a half-day cruise in the North Sea
aboard the FRG ice-strengthened research
ship Polarstern.

In opening remarks Dr. Hempel noted
that this was the first SCAR meeting to
be hosted by the "second generation" of
SCAR members, those nations that were
not original signatories to the Antarctic
Treaty but have more recently undertaken
major research programs in Antarctica.
Since 1978, this group (Poland, Federal
Republic of Germany, the German Demo-
cratic Republic, and, after this meeting,
Brazil and India) has raised the number of
SCAR nations from 12 to 17.

of participants, who for the most part were
not well versed in antarctic science.

All of the workshop participants vis-
ited Amundsen-Scott South Pole Station,
the U. S. station at the geographic South
Pole. During the 1-day trip, the group
toured the facilities and heard brief descrip-
tions by researchers of their investiga-
tions. Because the weather at the Beardmore
camp was mild, this trip provided the only
real exposure to the extremes of the ant-
arctic environment.

In the assessment of most participants,
the resulting exchange of information and
ideas was constructive. The proceedings
from the meeting will contain papers and
summaries of discussion. They are expected
to be available in September 1985 from
the Polar Research Board, National Acad-
emy of Sciences, Washington, D. C. 20418
(telephone 202/334-3479).

Note: Information for this article was
provided by Lee Kimball, International
Institute for the Environment and Devel-
opment, Washington, D. C. 20009.

Evolution and organization of SCAR
Since its inception in 1958 as a nongov-

ernmental committee of the International
Council of Scientific Unions (ICSU), SCAR
has been concerned mainly with scientific
investigation of natural phenomena in
Antarctica. As stated in its Constitution,
SCAR's responsibilities are to initiate, pro-
mote, and coordinate research in Antar-
ctica. Any nation that maintains a sub-
stantial scientific program in the Antarctic,
on land or at sea, qualifies for member-
ship in SCAR.

The Antarctic Treaty, ratified in 1961,
contains provisions for scientific collabo-
ration in and for peaceful management of
Antarctica. Both SCAR and the Antarctic
Treaty originated from the International
Geophysical Year (IGY) in 1957 and 1958.
While the Treaty promotes science, SCAR
provides a mechanism for maintaining the
scientific collaboration initiated by the IGY.
Despite their common origin, no formal
relationship exists between SCAR and the
treaty system, and membership in one does
not assure membership in the other. How-

18th meeting of SCAR focuses
on conservation and international
cooperation
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ever, SCAR is informally recognized as a
scientific advisory body, and from time to
time the treaty consultative parties call on
SCAR for scientific information relevant
to policy formulation. Also, SCAR often
brings items of antarctic science to the atten -
tion of the treaty consultative parties.
These, together with SCAR responses to
requests for scientific advice, are conveyed
to governments through SCAR national
committees.

SCAR's work is done by permanent
working groups and short-term, special
purpose groups of specialists that spon-
sor international symposia and smaller
scientific meetings and conferences. SCAR
member nations annually prepare and dis-
tribute to other members reports on their
antarctic programs; national data are re-
corded and available in World Data Cen-
ters. At SCAR meetings (which are held
every other year), each nation is repre-
sented by one delegate and one alternate
delegate, each a scientist. Each of the eight
international scientific organizations associ-
ated with SCAR also send one representa-
tive to the meetings.

For a quarter of a century, SCAR has
promoted a strong working relationship
among its members. With mounting interest
in Antarctica both by those nations that
participate in the operation of the Treaty
and by those that do not, the interaction
between SCAR and the treaty system has
increased and is likely to become greater
as both groups respond to requests for
information from such organizations as
environmental groups, nontreaty nations,
and the United Nations.

The agenda of the lath SCAR meeting
highlighted some of these new areas of
interest and the role of SCAR in address-
ing scientific problems within the Antarc-
tic Treaty system. The lath meeting con-
sidered questions and issues of membership,
conservation, collaboration, a response to
the U.N. request for information on Antarc-
tica, publications policy, and future sympo-
sia and meetings.

Membership
SCAR approved applications for mem-

bership from Brazil and India. An applica -
tion from the People's Republic of China
is anticipated. A proposed new category
of membership, such as corresponding or
associate membership, was considered.
Such a category could apply to nations
that have an interest in antarctic scientific
research but have no means or intention
of establishing an independent national
research program. A detailed proposal is
being prepared for consideration at the
19th SCAR meeting in 1986.

Conservation
Two conservation reports, both origi -

nating from the Working Group on Biol -
ogy, were adopted. Conservation Areas in

the Antarctic, compiled by the Subcom-
mittee on Conservation, was a concerted
international effort for which many scien-
tists provided information on physical and
biotic factors and special areas of Antarc-
tica that are significant to conservation
efforts. The first volume was published
in April 1985 in time for the SCAR/Inter-
national Union for Conservation of Nature
and Natural Resources (IUCN) "Sympos-
ium on Antarctic Conservation" that was
held in Bonn, Federal Republic of Ger-
many. A revised and updated volume will
be prepared for publication in 1986 or 1987.

The document comprises chapters on

• the progress of conservation in the
Antarctic

• classification of antarctic ecosystems

• descriptions and management plans
for 17 Specially Protected Areas (SPAs)
recognized under the Agreed Measures of
the Antarctic Treaty, 8 Sites of Special
Scientific Interest (SSSIs) designated by
recommendations made during Antarctic
Treaty consultative meetings, and 3 pro-
posed marine SSSIs

• nine proposed SSSIs incorporating
marine elements and sub-Antarctic islands
outside the Antarctic Treaty area

During SCAR 18, representatives ac-
cepted recommendations to enlarge exist-
ing SSSIs and to increase the number of
SPAs and SSSIs. If adopted at the next
Antarctic Treaty consultative meeting, these
additions will bring the total number of
protected antarctic sites recognized by the
treaty nations to 43 (21 SPAs and 22 SSSIs).
Also, three extant proposals for marine
SSSIs will be transmitted to the treaty
meeting.

The representatives also adopted a sec-
ond major conservation initiative, the report
Man's impact on the Antarctic Environ-
ment: A Procedure for Evaluating Impacts
from Scientific and Logistic Activities. By
doing this, they supported, in principle,
the concept of environmental impact assess-
ment. This report, prepared by W. S. Ben-
ninghoff (United States) and W. N. Bon-
ner (United Kingdom) for the Subcom-
mittee on Conservation, responded to a
request from the 12th Antarctic Treaty
consultative meeting. Representatives of
the treaty consultative parties asked SCAR
to review the "impact on the environment
of scientific research activities carried out
in accordance with the Treaty (Recom-
mendation XII-3) to the extent necessary
to ensure that scientific exploration and
research, and related logistic support activit-
ies, do not adversely affect the antarctic
environment." If the recommendations pro-
posed in the report are accepted by the
treaty consultative parties, nations currently
without such national environmental im-
pact assessments would be obliged to adopt
the proposed procedures, as well as to

adhere to relatively stringent conditions
for environmental management.

In this report, the authors present cri-
teria for assessing significant environmental
impacts, describe the contexts in which
these may be expected to occur, and pro-
vide examples. Assessments recommended
in the report would resemble those prom-
ulgated under the U.S. National Environ-
mental Policy Act (NEPA), with features
of other nations' environmental protection.

The Working Group on Biology also
listed points that should be considered in
future revisions of the "Antarctic Treaty
Code of Conduct of Waste Disposal."
Recent investigations suggest that some
technologies that are used for waste dis-
posal in Antarctica have more impact on
the environment than untreated wastes do.

International efforts
The activities of two working groups

(the Working Group on Glaciology and
the Working Group on Geodesy and Car-
tography) and two groups of specialists
(the Group of Specialists on Southern
Ocean Ecosystems and their Living Resour-
ces and the Group of Specialists on Ant-
arctic Sea Ice) are reported.

Glaciology. At a joint meeting of the
SCAR Working Group on Glaciology and
the Council of the International Antarctic
Glaciology Project (IAGP), participants
reviewed the progress of antarctic glaciol-
ogy. One outstanding achievement under
the IAGP was the recovery of a high-quality
continuous ice core from Vostok Station by
the Soviet Antarctic Expedition. Through
collaboration under the IAGP and with
assistance from the U.S. Antarctic Pro-
gram, French and Soviet scientists are con-
ducting geochemical analyses of sections
of the core. Glaciologists believe this core
will provide a record of the last 160,000
years.

Preliminary isotopic measurements and
chemical analyses of trace elements and
gases from a small amount of the Vostok
core provide data to establish a record of
past variations of climate, atmospheric gases
(including carbon dioxide), and cosmic and
terrestrial dust. These data, along with sup-
portive geophysical evidence, provide a
detailed paleoclimate record extending
through the present interglacial, the last
glacial, the previous interglacial, and into
the preceding glacial epoch. Extrapolation
of the data could help to unfold the nature
of global environmental changes and to
describe the relative importance of anthro-
pogenic forces.

Geodesy and cartography. Two bilat-
eral cooperative projects, relating to geod-
esy and cartography, are being conducted
in Antarctica by the Federal Republic of
Germany and Chile at Anvers Island and
by the United States and New Zealand in
Victoria Land. The working group agreed
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that satellite imagery may offer the most
practical solution to meet mapping require-
ments in Antarctica and will encourage
other working groups to outline their
requirements.

Southern ocean ecosystems and their liv-
ing resources. In the early 1970s, the Polar
Research Board of the National Academy
of Sciences (U.S. National Committee for
SCAR) organized a symposium on behalf
of SCAR. This meeting provided a basis
for planning a major international research
effort concerned with Biological Investiga-
tions of Marine Antarctic Systems and
Stocks (BIOMASS). Since then, 11 nations
and 18 ships have taken part in the First
and Second International BIOMASS Ex-
periments (FIBEX and SIBEX), which fo-
cused on understanding more completely
the structure and functioning of the ant-
arctic marine ecosystem. The group of spe-
cialists planned that the BIOMASS pro-
gram objectives would be achieved within
10 years (1976-1986). At its June 1984
meeting, the BIOMASS Executive, acting
on behalf of the group of specialists, agreed
to assess the effectiveness and achieve-
ments of the program when results from
SIBEX 1983-1985 become available. How-
ever, the Executive recognized that the com-
plex organizational structure of the pro-
gram was no longer necessary and dis-
banded all the working parties and technical
groups. These will be replaced with a sys-
tem of data interpretation and synthesis
workshops.

The BIOMASS Data Center recently was
stablished at the British Antarctic Sur-
ey. Supported through the BIOMASS
pecial fund that was created by partici-
ating institutions, it ensures that data are
ccessible for use in other activities con-

W
ned with antarctic marine ecosystems.
e group of specialists will continue to

provide scientific information to the scien-
tific committee of the Convention for the
Conservation of Antarctic Marine Living
Resources (CCAMLR). In this way, BIO-
MASS information on fish and krill resour-
ces will be placed in context with data on
the entire antarctic ecosystem.

Antarctic sea ice. The Working Group
on Glaciology met with the Group of Spe-
cialists on Antarctic Sea Ice to hear a review
of the work that the Federal Republic of
Germany will conduct in the Weddell Sea
area in the 1986 austral winter. The Work-
ing Group on Glaciology also considered
a proposal to SCAR for a long-term multi-
disciplinary research program on the ant-
arctic sea-ice zone, under preparation by
the group of specialists. This research pro-
gram is designed to obtain detailed knowl-
edge of the sea-ice zone around Antar-
ctca, of the dynamics and mechanics of
change in sea-ice extent, and of the corn-
plx relationships among climate, sea ice,
an land ice in Antarctica.
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Other working group activities
Other activities of the Working Group

on Biology concentrated on enhancing
knowledge of biology and biotic systems
in Antarctica. A Bird Biology Subcommittee
was established to prepare a manual on
monitoring direct and indirect effects of
resource exploitation. Another ad hoc group
was established to develop plans for inter-
nationally coordinated terrestrial and inter-
tidal research. The proceedings of the suc-
cessful Fourth Antarctic Biology Sympo-
sium on Antarctic nutrient cycles and food
webs were published in February 1985.

The Working Group on Upper Atmo-
sphere Physics recommended that SCAR
invite the ICSU Committee on Space Re-
search and Special Committee on Solar-
Terrestrial Physics to assist in encourag-
ing space agencies to consider the possibility
of launching one or more satellites dedi-
cated to polar research. This recommenda-
tion was accepted by SCAR.

The proceedings of the Third Sympo-
sium on Logistics, held in Leningrad in
1982, were published by the Academy of
Sciences of U.S.S.R. The Working Group
on Logistics held a Workshop on Antarc-
tic Telecommunications during the 18th
SCAR meeting in response to Antarctic
Treaty Recommendations XIl-i and XII-2.
The working group began discussing a
wide range of technical and operational
matters that affect telecommunications and
identified future problems and possible
solutions.

U.N. request for information
The United Nations General Assembly

Resolution 38/77, dated 11 January 1984,
on the "Question of Antarctica," called
upon the Secretary General to prepare "a
comprehensive, factual, and objective study
on all aspects of Antarctica." (See the June
1984 Antarctic Journal, page 9). On 20
March 1984, the Secretary General request-
ed that SCAR provide information on sci-
ence (by discipline), outstanding science
questions, and future programs in Antarc-
tica. After considering responses by the
working groups and groups of specialists,
representatives at the 18th SCAR meet-
ing agreed to draft a more comprehensive
response and submit it to the United
Nations.

Publications policy
Over the last several years, the number

of SCAR publications has increased, prob-
lems have occurred in publishing some
symposia volumes, and SCAR publications
have needed wider distribution. To meet
these demands and maintain the highest
scientific standards, the SCAR Executive
will develop an agreement with ICSU Press
to assist with publishing relevant SCAR
material. SCAR also will establish a small
SCAR Publications Committee and appoint
a publications officer when appropriate.

Symposia and future meetings
The 19th meeting of SCAR will be held

in June 1986 in San Diego, California;
the United States will host the meeting.
Recent and upcoming SCAR symposia are
as follows:

• Scientific requirements for antarctic
conservation (sponsored by the Interna-
tional Union for the Conservation of Nature
and Natural Resources and SCAR)—Bonn,
Federal Republic of Germany, April 1985

• Polar meteorology (sponsored by the
International Commission on Polar Mete-
orology and SCAR)—Honolulu, United
States, August 1985

• Antarctic glaciology—Bremerhaven,
Federal Republic of Germany, September
1987

• Antarctic earth sciences—conditionally
scheduled in Cambridge, United Kingdom,
August 1987

• Antarctic biology—Australia, 1988

• Recent advances in aquatic antarctic
biology with special reference to the Ant-
arctic Peninsula region—Rio de Janeiro,
1985.

—James H. Zumberge, President of the
Scientific Committee on Antarctic Research,
and President, University of Southern
California, Los Angeles, California 90007.

Staff changes
at DPP

In April Whitney Slater succeeded Oscar
Vigen, who retired in December 1984, as
the Division's Budget and Planning Officer.
Mr. Slater, who has worked at the Foun-
dation since 1970, was a program analyst
in the Office of Budget Audit and Con-
trol, where his responsiblities included the
antarctic program, as well as the Directorate
for Atmospheric, Astronomical, Earth, and
Ocean Sciences, Directorate for Biolog-
ical, Behavioral and Social Sciences, and
the science education and advanced scien-
tific computing programs. Before joining
NSF, Mr. Slater was the Budget Officer
for the Naval Research Laboratory. He is
a graduate of Oberlin College (bachelor's
degree, 1955) and Johns Hopkins Univer-
sity (master's degree, 1957). As DPP's Bud-
get and Planning Officer, Mr. Slater devel-
ops and recommends fiscal policy and is
the Division Director's chief advisor in
budgetary matters.
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Also in April Sidney Draggan and Jane
Dionne from the Foundation's Division
of Policy Research and Analysis joined
the polar science section. Dr. Draggan,
who is an ecologist, was a policy analyst
in environment and human health policy;
he joined DPP as Associate Program Man-
ager for Polar Biology and Medicine and
will help to manage the polar biology and
medicine program. He replaces Harry
Holloway, who returned to the Univer-
sity of North Dakota. Before he began
working at the Foundation in 1978, Dr.
Draggan was an ecologist and team leader
for ecological effects in the Office of Toxic
Substances at the Environmental Protec-
tion Agency. Between 1965 and 1978, he
held various teaching and research posi-
tions. Dr. Draggan received his bachelor
of sciences degree from the City College
of New York (1967), his masters degree
in zoology from Howard University (1969),
and his doctorate in ecology from Rutgers
University (1973).

Dr. Dionne was a policy analyst for fossil
fuels and materials while working in the
Division of Policy Research and Analysis.
As DPP's Program Associate for Polar Earth
Sciences, she will help manage the polar
earth sciences program. A graduate of the
University of Connecticut (bachelor's de-
gree, 1969) and George Washington Uni-
versity (master's degree, 1973; doctorate,
1979), Dr. Dionne worked previously at
the Department of Energy as a policy ana-
lyst in the office of coal, nuclear, and electri-
cal systems (1979-1980) and as a geolo-
gist for the office of the Assistant Secretary
for Fossil Energy (1980-1981). Besides her
duties as assistant program manager, she
presently is acting Program Manager for
Glaciology.

In addition to the antarctic program, the
Division recently has been assigned respon-
sibility for coordinating the Foundation's
activities under the Arctic Research and
Policy Act of 1984. A new position, Exec-
utive Associate for Arctic Science Policy,
has been created to develop, study, and
review U.S. arctic research policy. John B.
Talmadge has been assigned to this new
position. Before this assignment, Mr. Tal-
madge was the Foundation's program direc-
tor for the Experimental Program to Stim-
ulate Competitive Research in the Division
of Research Initiation and Improvement
in the Directorate for Scientific, Technol-
ogical, and International Affairs.

JoAnn Burneston joined DPP in March
as Administrative Officer. Ms. Burneston,
who has worked at the Foundation for 10
years, replaces Gwen Adams, who is now
the Polar Operations Financial Analyst.
Previously, Ms. Burneston was secretary
to the NSF Deputy Assistant Director for
Scientific, Technological, and International
Affairs.
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The DPP Associate Chief Scientist Anton
Inderbitzen currently is serving as acting
Program Manager for Polar Earth Scien-
ces. He replaces Mort Turner, who retired
in December 1984.

In June Benson T. Fogle, program man-
ager for polar atmospheric sciences and

The Hero was used from 14 July to 7
August 1984 to conduct geologic and geo-
physical investigations in the southern-
most Andes. Our objectives were to define
the nature of Cenozoic tectonic movements
in the southern Andes and investigate the
geologic and geochemical evolution of the
Patagonian batholith (a more than 2,000-
kilometer-long linear outcrop of igneous
rock) along the Pacific margin of south-
ern Sduth America.

In addition to the author, scientific per-
sonnel included Bob Bruce from the Colo-
rado School of Mines, Lisa Chisholm and
Margaret Kaeding from Rutgers Univer-
sity, Carlos Johnson of the Empresa Nac-
ional del Petroleo of Chile and Jose Man-
uel Sofia from the Universidad de Chile,
Santiago. The official Chilean observer was
Teniente Segundo Patricio Banados F. of
the Chilean Navy. The cruise track for
the 84-5 cruise is shown in the figure.

Project description
To accomplish the cruise objectives, we

divided our project into two parts. From
14 to 28 July we collected rock samples,
fault and fracture data, and gravity read-
ings along traverses made from the region
of Peninsula Staines north to Canal Baker.
Over 100 samples collected principally from
the Patagonian batholith were obtained for
fission track and geochemical work. We
measured nearly 80 brittle and semi-brittle
fault and shear zones along the traverses.
Gravity readings were made every 2 nauti-
cal miles along east-west traverses and every
4 to 6 miles along north-south traverses.

meteorology, left the National Science
Foundation to return to the private sec-
tor. Until a replacement is found for Dr.
Fogle, Bernhard H. Lettau, program man-
ager for polar ocean sciences, will manage
the atmospheric sciences and meteorology
programs.

Although final scientific results must
await laboratory studies that are under-
way, a few preliminary findings are clear.
Distribution of brittle faults and fractures
is highly irregular, but they have reason-
ably consistent orientations over fairly large
areas (greater than 100 square kilomet-
ers). Because these regionally consistent
fault sets affect Late Cretaceous and early
Tertiary intrusives, they are mostly of Cen-
ozoic age. We interpret this as reflecting
regionally prevalent tectonic patterns of
brittle deformation that followed the main
phase of Andean orogenesis (mountain-
formation processes) in the mid-Cretaceous
(Dalziel, 1981).

Gravity data was reduced onboard on a
microprocessor to yield preliminary Boug-
uer anomaly values. Bouguer anomalies
are derived by correcting the observed grav-
ity for latitude, variations in elevation, and
the mass of material between the observa-
tion site and sea level. A strong positive
Bouguer anomaly appears over the north-
west extent of the Sarmiento Complex on
the north side of the Staines Peninsula.
Also, we found very steep gradients in
the Bouguer field along two traverses—one
across Canal Concepcion and Canal Ancho,
located east of the Madre de Dios Archip-
elago, and the other, a north-south pro-
file, along Canal Steffen into Canal Baker.
Both likely reflect deep-seated discontin-
uities in the Andean crustal structure. TIe
northern discontinuity trends east-we't
across the Andes and correlates with tI-fe
southern boundary to the Golfo de Pen s

Antarctic Jour al
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Editor's note: Hero cruises in Chile's 200-nautical-mile zone were conducted with the
assistance and permission of the Chilean government. 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. Hero was the
National Science Foundation's antarctic research ship from 1968 through 1984. During
the austral winters, when ice prevented work in the far south, Hero operated in the
Subantarctic and along the southern coasts of South America.



Observations near Golfo de Penas

Wager and Byron Islands: We mapped
four geologic units in this area. Wager
Island appears to be entirely formed by
intrusions of the Patagonian batholith.
Byron Island has four major units exposed
from east to west along its north shore.
To the east, in apparent continuity with
units of Wager Island, are exposures of
calc-alkaline plutonic rocks that are mapped
as part of the Patagonian batholith. To
the west there are three additional units
that had not been previously mapped. Adja-
cent to the plutonic units, appears a se-
quence of silicic and intermediate volcanic
rocks. To the west of the volcanic strata,
there is an indurated sequence (rock mate-
rial hardened by heat, pressure, or cement-
ing material) of plant-bearing dark silt-
stone, sandstone, and conglomerate. The
contact with the volcanic sequence was
unexposed. Preliminary work on foraminif-
era from the sedimentary strata (R. K. Ols-
son, personal communication) suggests
Middle Eocene ages. Finally, west of the
sedimentary strata, there is an outer belt
of tight-to-isoclinally folded metasediment-
ary strata that most likely correlate with
the pre-Late Jurassic basement complexes
mapped along the outer fringes of the
Patagonian Archipelago both to the north
and south (Herve et al., 1981; Forsythe
and Mpodozis, 1979).

Javier Island: Additional sampling was
done on the sequence of poorly consoli-
dated marine and glacial strata that were dis-
covered the previous year along the south-
east side of Javier Island. The sequence i
at least 70 meters thick and has a shell
bearing marine diamict unit near the base,
which is overlain by a marine unit of inter-
bedded silt and sand that contains shell
fragments. The top 30 meters is composed
of coarse gravel, sand, and till with approxi-
mately 1 meter of peat at the top of the
section.

Taltoo
Pen.

Golfo Tres-
Golfo de

Pe

MCI dre (••
de—it

Dios
Arch.

Canal f
Concepcion

and the southern limit of the North Pata-
gonian ice cap.

During the second part of the cruise,
2 July to 7 August, we mapped and sam-
plied geologic units within the regions sur-
rcunding the Golfo de Penas. Three areas
wre investigated. The first area was Wager

54

and Byron islands, which are the south-
westernmost islands that border the Golfo
de Penas. Then we took time to study Javier
Island marine and glacial deposits, which
were discovered the previous year on Hero
cruise 83-5. The third area of study was
the inner coast of the Taitao Peninsula.

Taitao Peninsula: Here, our investiga-
tion concentrated on obtaining a better defi-
nition of the distribution of cenozoic marine
sedimentary strata and igneous units.
Within the region, three separate marine
sedimentary sequences can be distinguished
on the basis of their lithofacies, age, and
degree of induration. The oldest and most
indurated sequence is formed of interbed-
ded plant-bearing, dark sandstone, silt-
stone, and conglomerate. These strata have
identical lithofacies and induration as those
strata mapped on Wager Island and are
likely to be of a similar age (Middle Eoc-
ene). This sequence is principally exposed
along the northeast shores of the Tres Mon-
tes Peninsula.

The next younger sequence is composed
of a moderately indurated sequence of prin-
cipally buff to grey siltstones and sand-
stones, with less frequent conglomerate,
and calcarenite beds. This sequence has

66°W

Ship track of Hero cruise, Punta Arenas to Puerto Montt, 14 July to 7 August 1984. Symbols
WI and BI are for Wager Island and Byron Island, respectively.
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yielded Late Miocene foraminifera (R. K.
Olsson, personal communication). It is prin-
cipally exposed on islands to the east of
the Taitao Peninsula.

The third and youngest sequence was
discovered along the southeast shores of
the Taitao Peninsula where an indurated
sequence of thin-to-moderately bedded
marine sandstone and siltstone is interbed-
ded with marine volcanic and volcaniclas-
tic units of basalt-andesite to rhyolite com-
position. Some sedimentary strata preserve
turbidite structures. Preliminary work on
foraminif era indicates a Pliocene to Plies-
tocene age for portions of this sequence.

Cenozoic igneous units of the area in-
clude a series of isolated intrusions as well
as a coherent complex of igneous rocks
that is referred here to as the Taitao oph-
iolite. Some of the isolated intrusive bod-
ies intrude the latest Miocene marine strata;
others have been dated by potassium-argon
methods at the Chilean geological survey
(Servicio Nacional de Geologia y Mineria,
M. Herve, personal communication) and
are of Pliocene ages.

In the outer western portions of the
Taitao Peninsula a reasonably coherent
complex of ultramafic rocks, gabbro, dia-
base and interbedded volcanic and marine
sedimentary strata forms the Taitao oph-
iolite. The complex has its plutonic units
principally exposed along its southwest
limit, and the volcanic units to the nor-
theast. It covers approximately 210 square
kilometers. Based on both potassium-argon
dating (Servicio Nacional de Geologia y
Mineria, M. Herve, personal communica-
tion) and a study of foraminifera in the
marine strata (R. K. Olsson, personal com-
munication) our assumption is that the
complex is Pliocene to Pliestocene in age.
Initially, it appears to be a reasonably com-
plete ophiolite; it is the most complete oph-
iolite discovered thus far in southern South
America and may be one of the world's
youngest. Further work is needed to bet-
ter define the nature and origin of the Taitao
ophiolite.

Samples and field data from the 84-5
cruise are located either at Rutgers Univer-
sity or at the Colorado School of Mines.
Representative sample suites also have been
retained by the participating Chilean geo-
logic organizations. Support for this work
comes from National Science Foundation
grants EAR 82-06646 and EAR 83-07604
to Eric Nelson (Colorado School of Mines)
and EAR 82-06100 to R. Forsythe. We
also thank Captain P. Lenie and the entire
crew of Hero for their efforts.

—Randall D. Forsythe, Rutgers Univer-
sity, New Brunswick, New Jersey 08903.
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From 21 January to 7 March 1983 we
survey marine mammal populations as the
Coast Guard icebreaker Polar Star trav-
ersed westward from McMurdo Station,
Antarctica, to Palmer Station, Antarctica
(Erickson et al., 1983). During the transit
(figure), the ship traveled in open water
next to the ice edge or in the ice pack.
This cruise, which covered a large area in
a relatively short time, provided us with a
unique opportunity to record observations
of cetaceans. Many of the areas surveyed
were regions of the continent rarely vis-
ited by research ships.

Sightings also were made as the ship
transited from Palmer Station to Punta
Arenas, Chile, between 7 and 10 March
1983 and then on to Rio de Janeiro, Brazil,
between 10 and 18 March 1983. During
this part of the trip, we observed marine
mammals in temperate and tropical waters
of the South Atlantic Ocean.

We observed several hundred whales
and dolphins during the cruise. Although
baleen whales represented the majority of
sightings, these observations will be re-
ported in a separate publication. The obser-
vations reported below are preliminary.
Funding for this project was provided by
National Science Foundation grant DPP
80-10588.

Observation methods and data analysis
Transect surveys for marine mammals

were conducted during daylight hours

* A Beaufort 4 or higher sea state exists
when waves exceed 4 feet in height, numer-
ous whitecaps exist, and winds exceed 11
knots. Sea states exceeding Beaufort 4 rating
create conditions that are minimally effec-
tive for surveys.
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when sea states did not exceed a Beaufort
4 ra ting. * We made our observations from
the loft con (elevation 105 feet) during
the transit from McMurdo Station to
Palmer Station and from the flying bridge
(elevation 72 feet) during the Palmer Sta-
tion to Punta Arenas and Rio de Janeiro
transits.

For data analysis, survey observations
and supporting data were recorded in
20-minute time blocks. When a sighting
was made, we recorded the following data:
the side of the ship, estimated distance
from the ship (at the nearest point), spec-
ies, and number of individuals, as well as
any significant behavior. Position, sea tem-
perature and water depth were later inter-
polated from the ships log.

Results and discussion
We conducted surveys over 5,385 nau-

tical miles of the total 10,414 nautical miles
of the westward traverse between Mc-
Murdo Station and Palmer Station (figure).
Of the 3,218 nautical miles traveled from
Palmer Station to Punta Arenas, to Rio de
Janeiro, 836 nautical miles were surveyed.

During the McMurdo-Palmer transit,
we observed 162 odontocete (toothed)
whales representing four genera and four
species (table 1). The Palmer-Rio de Janeiro
trip yielded sightings of 64 odontocetes of
which 49 were dolphins (table 2).

Sperm whales
In all, we observed 10 sperm whale

(Physeter rnacrocephalus). Of this tota,
only one, a large bull, was seen in antarcb
tic waters. This animal was observed 0.7
mile off the ice edge near Vincennes Ba
at 65 0 09'S, 1110 12'E. According to Ber-

Sightings of toothed whales
along the antarctic coast
and in the South Atlantic Ocean
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Cruise track of the U.S. Coast Guard icebreaker Polar Star and odontocete sighting positions
during the 1983 circumnavigation of Antarctica.

zin (1971), sperm whales are no longer
considered rare visitors to antarctic waters
up to the ice edge. However, this was the
only sighting near the ice edge on this
cruise and the first time the junior author
(A.W. Erickson) has seen a sperm whale
near the ice on nine antarctic cruises. Con-
sequently, we feel that they are still rela-
tively infrequent high-latitude visitors. Ber-
zin (1971) also states that males head south
from their wintering habitat, as they fol-
low southward migrating cephalopods.
However, cephalopods are far fewer in spe-
cies and numbers in the Antarctic than in
the warmer, low-latitude waters (Kirpic-
hnokov, 1950). Sperm whales captured at
high latitudes have relatively empty stom-
achs, indicating an absence of cephalo-
pods in these waters (Kirpichnokov, 1950).
The occurrence of sperm whales near the
ice edge in Antarctica probably is restricted
by food availability.

The remaining nine sperm whale sight-
ings occurred near the continental shelf
directly east of the mouth of the Rio de la
Plata (36°S 52°W) (figure), an area re-
ferred to as the Platte Whaling Ground
(Townsend, 1935). Of these whales, two
were single large bulls, and two were sin-
gle, medium-sized whales of undetermined
sex. The remaining medium-sized whales
included a group of two and a group of
three that were found at depths ranging
from 410 to 1,571 fathoms.

Killer whales
We observed 8 killer whale (Orcinus

orca) pods comprising 79 whales and rang-
ing in size from 1 to 20 animals. Whales
were seen in the pack ice or up to 72 miles
from the ice edge. Killer whales observed
within the ice pack included a single whale
and groups of four to 12 whales. We saw
the group of 12 whales shortly after we
departed McMurdo Station, an area com-
monly frequented by the killer whale
(Brownell, 1974). The group of four whales
was observed near Syowa Station (68°
18.0'S, 40 0 09.0'E) on East Ongel Island,
while the ship was hove to in the ice. The
whales were traveling toward shore 12.2

Table 1.

Odontocete observations along the antarctic coast.

	

Distance	 Water
Ship	 Group	 from	Water	depthDate	time	Species	 size	Latitude	Longitude	ship (miles)	temp O F	(fm)

1/21/83	1930	Killer wh.	 12	77047.8'E	166033.3'E	0.50	34.0	30
1/29/83	0910	Killer wh.	 12	64050.1'S	132015.5'E	0.25	33.5	219
1/30/83	2010	Sperm wh.	 1	65009.0'S	111012.0'E	0.75	32.0	1,131
2/1/83	1020	Killer wh.	 11	65027.0'S	101 0 49.0'E	0.10	33.5	676
2/1/83	1020	Killer wh.	 4	65027.0'S	101 0 49.0'E	0.10	33.5	676
2/9/83	2110	Killer wh.	 15	66058.0'S	44007.0'E	0.25	33.5	928
2/10/83	0430	Killer wh.	 1	68016.0'S	40010.0'E	0.10	34.0	182
2/10/83	1300	Killer wh.	 4	68018.0'S	40009.0'E	0.50	32.8	182
2/18/83	1650	Killer wh.	 20	75041.0'S	27040.0'W	0.50	30.3	148
2/28/83	1730	S. bottlenose	5	59041.0'S	43045.0'W	0.50	34.0	2,073
3/1/83	1050	S. bottlenose	2	60020.0'S	47002.0'W	0.50	34.0	222
3/4/83	1600	S. pilot wh.	75	60044.9'S	55051.2'W	0.10	35.6	1,224
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mission/IDCR cruises to date, over 1,750
pilot whales have been observed south of
60 0 S. These observations make the pilot
whale the third most numerous whale in
the Antarctic. Interestingly, although we
observed pilot whales only once on this

cruise, they still represented the third most
abundant whale that we sighted.

Because the pilot whale's prey, squid
and fish (Sergeant, 1962)-may be patchy
and transient, the whales may be only sea-

Two of the pilot whales sighted during our 1983 cruise. In this photograph the character of the
whales' dorsal fins and post-ocular patch is clearly visible; these characteristics enabled us to
identify them as adults of the southern race of long-finned pilot whales.

Photo by Richard Viet.

/

Table 2.

Odontocete observations in Drake Passage, Strait of Magellan, and southwestern Atlantic Ocean.

Ship
time
0830
1430
1810
1950
1130
1630
1700
1745
1750
1755
0950
1500
1700
1810
1110
1210
1330
1410
1450
1510
1510
1720
1350
0900

Date
3/8/83
3/8/83
3/8/83
3/8/83
3/9/83
3/10/83
3/10/83
3/10/83
3/10/83
3/10/83
3/12/83
3/12/83
3/13/83
3/13/83
3/14/83
3/14/83
3/14/83
3/14/83
3/14/83
3/14/83
3/14/83
3/14/83
3/15/83
3/18/83

Group
Species	 size
Unknown dolphin
Unknown dolphin	3
Unknown dolphin
Hourglass D.	2
Unknown dolphin
Commersons d.
Peales dolphin	2
Commersons d.	1
Commersons d.	2
Commersons d.
Peales dolphin	3
Unknown whale	1
Unknown dolphin	25

Sperm whale
Sperm whale
Sperm whale	3
Sperm whale	1
Unknown whale	1
Unknown whale
Unknown whale
Sperm whale	2
Unknown whale
Sperm whale	1
Unknown dolphin	7

Latitude
64°12.O'S
59°30.O'S
58°47.O'S
58°23.O'S
54°22.O'S
52°41.6'S
52°37.7'S
52°32.2'S
52031.1'S
52030.0'S
45021.1'S
44°51 .4'S
39°00.8'S
38°54.5'S
36°32.O'S
36021.6'S
36°09.6'S
36°08.3'S
35°59.5'S
35°58.O'S
35°58.O'S
35°30.O'S
32°42.O'S
23°05.O'S

Longitude
64°22.O'W
64°08.O'W
63°57.O'W
63°58.3'W
63°50.O'W
70°10.3'W
69°59.9'W
69°38.2'W
69°36.8'W
69°34.8'W
60015.6'W
59051.0'W
55018.1'W
55°05.9'W
52°30.3'W
52017.9'W
52°03.9'W
52005.1'W
51 °56.2'W
51054.6'W
51054.6'W
51033.0'W
48°45.5'W
43°59.O'W

Distance	Water
from ship	temp °F
0.25 mi
	

35.8
0.50 ml
	

36.0
0.25 ml
	

36.0
20 yds	36.0
0.10 ml
	

45.3
1.50 ml
	

50.0
0.25 ml
	

50.0
30 yds	50.0
30 yds	50.0
50 yds	50.0
20 yds	54.0
0.50 ml
	

59.0
0.75 ml
	

58.0
0.75 ml
	

59.0
0.25 mi
	

73.6
0.50 ml
	

74.5
0.75 ml
	

74.8
3.00 ml
	

74.1
1.50 ml
	

74.1
1.00 ml
	

74.1
0.75 ml
	

74.1
1.50 ml
	

73.9
0.10 ml
	

75.5
0.50 ml
	

79.0

Water
depth
(fm)
1,523
1,193
1,322
1,140

75
28
28
42
36
34
92
55

327
410

1,349
941

1,505
1,532
1,571
1,571
1,571
1,479
1,675

34

miles in from the ice edge in a 9/10 con-
centration of small floe and cake ice. The
five other pods of killer whales, were seen
in open water, relatively far away from
the ice edge at 19, 23, 35, 35 and 72 miles
(respectively). The groups observed on 9
and 18 February were traveling abreast in
a straight line, a behavior similar to north-
ern hemisphere killer whales (Jacobson,
in press; Christensen 1978).

In all antarctic sectors transected we
observed killer whales, which distributed
without regard to water depth (30 to 928
fathoms). This observation concurs with
previous information (Brownell 1974;
Leatherwood, et al., 1982). No killer whales
were observed during the Palmer Station
to Rio de Janeiro transit.

Pilot whales
Pilot whales (Globicephala melaena)

were seen only once. At 60044.9'S 550
51.2'W, we observed approximately 75
individuals traveling in two equal-sized
groups separated by about one mile.

Published records of pilot whales in the
Antarctic indicate that they are relatively
scarce (Brownell 1974; Evans, et al., 1980;
Leatherwood and Dalheim, 1977). Also,
this was the first time that junior author
(A.W. Erickson) observed pilot whales in
nine marine-mammal census cruises distri-
buted around Antarctica in and immedi-
ately adjacent to the continent. However,
Best (personal communication) reports that
during the five International Whale Corn-
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sonal or yearly visitors to the Antarctic,
and observed infrequently.

Southern bottlenose whales
Southern bottlenose whales (Hyperoo-

don plan ifrons) were seen twice. We ob-
served a group of two whales and a group
of five whales near the South Orkney
Islands. The pair was seen in only 222
fathoms of water, relatively shallow depths
compared with Leatherwood's (1981) sight-
ings and the other groups of animals that
we observed. These sightings are consis-
tent with Brownell's (1974) distribution
and the first known published sightings
in this area since Bruce (1915).

Hourglass dolphin
We observed hourglass dolphins (Lag-

enorhynchus cruciger) on only one occa-
sion. A pair of animals approached the
ship in the Drake Passage, an area where
these dolphins have been seen frequently
(Brownell, 1974).

Commerson's dolphin
Five Commerson's dolphins (Cephalor-

ynchus commersonii) were observed on
our occasions in the Strait of Magailan,
n area where they commonly are seen
Brownell, 1974; Aquayo, 1975). Of par-
icular interest was the pair that we saw

lriefly ride the stern wake as our ship
passed them. The dolphins were approxi-
mately equal in size, but one was gray in
areas that are characteristically white. This
individual may have been a sub-adult,
which would be similar to another strik-
ing black-and-white, northern right whale
dolphin (Lissodelphis borealis); immature
northern right whale dolphins also show
this characteristic (Leatherwood and Walker
1979). It also might have been an uncom-
monly occurring color type similar to those
found in Dall's porpoise (Phocoenoides
dalli) (Morejohn, 1979).

Peale's dolphin
Peale's dolphins (Lagenorhynchus aus-

tralis) were seen on two occasions in groups
of two and three. We observed the group
of two in the Strait of Magellan, a fairly
common location for this species (Brow-
nell, 1974). The other group approached
the ship off the coast of Argentine but
farther north than any previous sighting
at sea (Brownell, 1974). This sighting
appears to be a northern extension of the
documented range of this species (Brow-
nell, 1974). The only reported occurrence
of this species north of this point was of a
stranded specimen (Praderi and Brownell,
in Brownell, 1974). Despite the fact that
this group of dolphins was observed 220
nautical miles off the Argentine coast, this
sighting might still be considered consis-
tent with Brownell's (1974) statement that
this species is basically a coastal dolphin,

since they were observed in only 92 fath-
oms of water.

-M. Bradley Hanson and Albert W.
Erickson, School of Fisheries, University
of Washington, Seattle, Washington 98195.
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Praderi, P., and R. L. Jr., Brownell. Manu-
script based on Argentine museum
specimens of Lagenorhynchus obscurus
and L. australis (unpublished).

Sergeant, D. E. 1962. The biology of the
pilot whale or pothead whale Globic-
ephala rnelaena (Traill) in Newfound-
land waters. Bulletin of Fisheries Re-
search Board, Canada, 132, 84 pp.

Townsend, C. H. 1935. The distribution
of certain whales as shown by logbook
records of American whalerships. Zoo 1-
ogica, 19(1)3-50.

VXE-6 changes
command

On 24 May 1985 Commander Dwight
D. Fisher turned over to Commander Paul J.
Derocher command of the Antarctic Devel-
opment Squadron Six (VXE-6) at a cere-
mony held at the Naval Air Station, Point
Mugu, California. Speakers at the cere-
mony included Dr. Peter E. Wilkniss,
Director of the National Science Foundat-
ion's Division of Polar Programs. VXE-6
operates NSF's ski-equipped Hercules air-
planes and the UH-1N helicopters in Ant-
arctica.
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Commander Derocher, who received his
degree in oceanography from the U.S.
Naval Academy in 1967, joined the squad-
ron in May 1983 as Operations Officer
and Executive Officer. He has served as
the U.S. Navy exchange officer to the Royal
New Zealand Air Force at Auckland, New
Zealand. During this assignment, he flew
with the Number Five Squadron and served
as pilot leader and training officer depart-
ment head.

Commander Fisher, who took command
of the squadron in May 1983, currently is
assigned to the Naval War College in Rhode
Island.
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Krill biology

publication still

available

In 1984 the Crustacean Society pub-
lished the "Biology of the Antarctic Ki'ill
Euphausia superba" as a special issue of
the Journal of Crustacean Biology. This
publication reported the results of the 1983
International Symposium on the Biology
of the Antarctic Knit, which was held at
the Institute of Marine Biomedical Re-
search, University of North Carolina at
Wilmington. The 24 papers included in
this volume highlight aspects of krill
schooling behavior and swarming patterns
as well as life cycle and adaptive physiology.

The Society has announced that copies
of this publication are still for sale for $15
a copy for individuals and $20 a copy for
libaries. Contact the Business Office, the
Crustacean Society, c/o NHB Stop 163,
Smithsonian Institution, Washington, D.
C. 20560.

Figure 1. Map showing complete path of the 12 November 1985 solar eclipse. (Map courtesy
of the U.S. Naval Observatory Almanac Office.)

	

The eclipse will be total over northern	Cape Johnson to the South Pole, and thenl

	

Victoria Land, particularly over the closed	north to a northern limit in southern Argen-

	

station Hallett (79 0 19'S 20 0 13'E). It will	tina. McMurdo Station on Ross Island wil

	

be partial along the Ross Sea, south of	see a 95-percent partial eclipse. Except thos

Figure 2. Drawing of the appearance of the sky near Hallett Station during the solar eclipse.

Beta Centauri
*

* Alpha Centauri

Solar eclipse predicted
for Antarctica in
November 1985

On 12 November 1985 there will be a
total eclipse of the sun in Antarctica.
Because this eclipse will be the only total
eclipse in 1985, this note provides infor-
mation on this phenomena that may be of
interest to people in Antarctica during the
1985-1986 austral summer.
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in Adelie Land, all U.S. personnel in Ant-
arctica will see the partial phase.

These predictions were derived by using
the Besselian elements, which give the direc-
tion of the axis of the shadow, its intersec-
tion with the fundamental plane passing
through the Earth's center, and its radius
there (page A85 of the Astronomical Alrna-
nac 1985). The map (figure 1) shows the
path of totality. It cuts through the Ross
Sea region in a horse-shoe pattern with

the altitude of the eclipsed sun becoming
higher as it progresses south. The situa-
tion at Hallett Station appears to be a
56-second total eclipse centered at 14 hours
23.3 minutes universal time (UT). The sun
in eclipse will be at an altitude of only
6.9°. Figure 2 shows what the sky will
look like from Hallett Station. Along the
Pennell Coast (71°S 167°E), the sun will
be eclipsed, but it will be so low in the sky
that it is likely to be hidden by the Trans-
antarctic Mountains.

At the South Pole a partial eclipse begin-
ning at 13 hours 50.1 minutes UT and end-
ing at 15 hours 38.3 minutes UT will be
visible. The sun will be at a 17.5 0 alti-
tude; the maximum eclipse will be 80 per-
cent. At points along the Antarctic Penin-
sula, the eclipse will be 48 to 55 percent.

—Francis G. Graham, University of Pitts-
burgh, Pittsburg, Pennsylvania 15260. Mr.
Graham is a graduate student in the Univer-
sity's Department of Geology.

iology and medicine

4inley, David G. Point Reyes Bird Ob-
servatory, Stinson Beach, California.
Antarctic marine ecosystem research at
the ice-edge zone. (AMERIEZ): the dis-
tribution of sea birds. DPP 82-18925.
$61,696.

yton, Paul K. Scripps Institution of
Oceanography, San Diego, California.
The ecology of marine communities
under ice shelves. DPP 83-00189. $44,
395.

Er ckson, Albert W. University of Wash -
ington, Seattle Washington. Antarctic
marine ecosystem research at the ice-
edge zone (AMERIEZ): census of seals
and other marine mammals. DPP 82-
18339. $41,829.

nner, William M. University of Calif-
rnia, Los Angeles, California. Behav-

ioral ecology of Euphausia superba, the
intarctic krill. DPP 85-40817. $75,167.

Huiitley, Mark E. Scripps Institution of

^
ceanography, San Diego, California.
ntarctic marine ecosystem research at

the ice-edge zone (AMERIEZ): growth,

9
eding and early development of krill.
PP 82-19147. $63,784.

Hushen, W. Timothy. National Academy
of Science, Washington, D.C. Biologi-
cal investigations of marine antarctic

systems and stocks (BIOMASS) pro-
gram. DPP 84-10950. $50,000.

Quetin, Langdon B. University of Califor-
nia, Santa Barbara, California. Repro-
duction, feeding and swimming ener-
getics, and egg and larval physiology
of Euphausia superba. DPP 82-18356.
$33,902.

Staley, James T. University of Washing-
ton, Seattle, Washington. Microbial and
vertebrate chitin degradation in the polar
marine environment. DPP 84-15069.
$18,488 ($78,488).

Sullivan, Cornelius W. University of South-
ern California, Los Angeles, California.
Antarctic marine ecosystem research
at the ice-edge zone (AMERIEZ): sea
ice microbial dynamics. DPP 82-18752.
$5,950.

Zapol, Warren M. Massachusetts General
Hospital, Boston, Massachusetts. Physi-
ological and ecological studies of free-
ranging seals. DPP 84-00042. $148,825.

Ocean sciences

Fanning, Kent A. University of South Flor-
ida, Tampa, Florida. Plankton and the
marine geochemistry of radium, ger-
manium, and barium. DPP 82-14213.
$16,620.

Weiss, Ray F. Scripps Institution of Ocean-
ography, San Diego, California. Trace
gases in the ocean and atmosphere. OCE
83-16602. $24,023 ($179,476).

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.
$51,341.

Wise, Sherwood W. Florida State Univer-
sity, Tallahassee, Florida. Correlation
of Ara Islas Orcades piston cores and
R/V Glomar Challenger drill cores taken
in the region of the Falkland Plateau.
DPP 84-14268. $89,218.

Meteorology

Anderson, John 0. Polar Research Labor-
atory, Inc., Carpinteria, California.
Development of a parachute deploy-
able weather station. DPP 84-19101.
$39,998.

Bromwich, David H. Ohio State Univer-
sity, Columbus, Ohio. Boundary layer
studies in Terra Nova Bay. DPP 83-
14613. $55,536.

Hofmann, David J . University of Wyom-
ing, Laramie, Wyoming. Sulfuric acid
aerosol production at 30 kilometers over
Antarctica. DPP 83-14487. $103,200.

Hogan, Austin W. State University of New
York, Albany, New York. Aerosol trans-
port processes in the Antarctic. DPP 83-
14763. $80,558.

Morley, Bruce M. SRI International, Menlo
Park, California. Airborne lidar study
of antarctic aerosol distributions. DPP
84-17551. $85,000.

Murcray, David G. University of Denver,
Denver, Colorado. Measurement of the

Foundation awards of funds
For antarctic projects
1 January to 31 March 1985

Following is a list of National Science Foundation antarctic awards made from 1
anuary 1985 to 31 March 1985. Each item contains the name of the principal investiga-

tor or project manager, his or her institution, a shortened title of the project, the award
4umber, and the amount awarded. If an investigator received a joint award from more
tian one Foundation program, the antarctic program funds are listed first, and the total
arnount of the award is listed in parentheses. Award number for awards initiated by the
q ivision of Polar Programs contains the prefix DPP, and those initiated by the Division
o Ocean Sciences contains the prefix OCE.
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column densities of water, nitric acid,
fluoracarbon 11 and 12, and ozone. DPP
81-18005. $96,305.

Parish, Thomas R. University of Wyom-
ing, Laramie, Wyoming. Research on
surface winds of Antarctica. DPP 84-
14695. $48,623.

Upper atmosphere

Arnoldy, Roger L. University of New
Hampshire, Durham, New Hampshire.
Micropulsation research in the Antarctic
and the Arctic. DPP 83-18632. $50,000
($103,789).

Berkey, Frank T. Utah State University,
Logan, Utah. A study of the mid-latitude
ionospheric trough using antarctic high
frequency radar data. DPP 84-18173.
$40,000 ($78,766).

Berkey, Frank T. Utah State University,
Logan, Utah. All-sky camera observa-
tions of the dayside aurora from South
Pole Station. DPP 83-13428. $30,000.

NSF photo by Russ Kinne.

In the Bower Mountains (71 '1 O'S 163 0 15'E), northern Victoria Land, geologists drill rock cores
and collect samples that will provide information on the region's tectonic history, particularly
its position before the breakup of the supercontinent Godwana.

Helliwell, Robert A. Stanford University,
Stanford, California. Very-low-fre-
quency wave-particle experiments on
the magnetosphere and ionosphere from
Siple Station. DPP 83-17092. $265,000
($365,000).

Kinter, Paul M. Cornell University, Ith-
aca, New York. Application of full-
wave calculations to very-low-frequency
transmissions from Siple Station. DPP
84-12467. $39,920.

Pomerantz, Martin A. University of Dela
ware, Newark, Delaware. Investigations
of cosmic ray intensity variations i
Antarctica. DPP 83-00544. $266,362.

Rosenberg, Theodore J. University o
Maryland, College Park, Maryland
Riometry in Antarctica and conjugat
regions. DPP 83-04844. $60,000 ($12
000).

The Navy tanker Yukon is anchored at McMurdo Station's ice wharf in January, 1982; behind
the ship is the Coast Guard Icebreaker Polar Sea. Yukon, the same class tanker as the Maumee,
delivered fuel to McMurdo Station during the 1981-1982 austral summer because Maumee
was unavailable. Maumee made its last trip to Antarctica during the 1984-1985 austral summer.

NSF photo by Russ Kinne.

Support and services

Becker, Robert A. ITT/Antarctic Service,
Inc., Paramus, New Jersey. Specializd
support of the United States Antarctic
Research Program. DPP 80-03801. $
727,542.

Davis, Gene D. Department of the Navy,
Naval Facility and Engineering Corin

-mand, Washington, D.C. Engineeriig
support for Antarctic Program. DP
84-01823. $200,000.

Landrum, Betty J. Smithsonian Instituti n,
Washington, D.C. Recording of d ta
for specimens collected in U.S. ar tic
and antarctic programs. DPP 74-139 8.
$136,187 ($177,015).

Thuronyi, Geza T. Library of Congr ss,
Washington, D.C. Abstracting nd
indexing service for Current Antartic
Literature. DPP 70-01013. $153,56.

Venzke, N. C. Department of Transporta-
tion, U. S. Coast Guard, Washington,
D.C. Icebreaker support for the U.S.
antarctic program, 1985. DPP 82-17331.
$15,000,000.
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Weather at U.S. stations

	

February 1985	 March 1985	 April 1985

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

Average temperature (°C)

	

-11.9	3.7	43.1	-15.7	0.9	-53.4	-22.3	0.0	-56.2
Temperature maximum (°C)	 2.0	9.0	-27.8	- 4.1	12.0	-32.1	-10.7	5.3	-36.5
(date)	 (3)	()_	(1)	(6)	(3)	(4)	(12L	(23)	(10)
Temperature minimurn(°C)	 0,0	-52.7	-29.5	- 5.6	-66.5	-39.7	- 6.6	-67.2
(date)	 (26)_	(21)	(23) 	(26)	(30)	(30)	(5)	(15)	_(27)
Average station pressure (rnb)	988.4	982.7	681.7	986.6	987.8	682.3	987.3	984.9	681.6

Pressure maximum (rnb)	 998.6	1004.0	694.7	998.0	1011.8	692.3	1004.9 1010.0	699.7
(date) 	(3)	(5)	(2)	(23)	(22)	(16)	(11)	(9)	( 11 )

Pressure rninimum(rnb)	 973.0	958.8	670.1	969.0	972.0	674.2	974.2	945.4	665.9
(date)	 (26)	(16)	(15)	(13)	(5)	(3)	 (7)(15)(2)-
Snowfall (mm)	 63.5	50.8	TRACE	87.6	134.6	TRACE	63.5	241.3	TRACE
Prevailing wind direction	 087°	3600	3600	0910	0300	3600	0760	0300	0450

6.6	3.4	3.4	6.0	4.4	3.8	4.9	6.9	4.6

19.2	25.2	17.0	31.4	28.3	13.9	25.9	33.5	13.1
120 0	0400	0200	2000	0400	3600	1400	0400	3600
(25)	(10)	(24)	(16)	(10)	(5)	(18)	(23)	(19)

6.8	8/10	6.6	6,0	7/10	6.2	5.8	8/10	5.7
Number clear days	 0.0	0.0	8.8	0.0	2.5	8.4	2.0	1.1	11.5
Number partly cloudy days	 3.0	11.8	4.0	10.0	16.4	9.0	10.0	9.5	5.2
Number cloudy days	 2.5	16.5	15.2	21.0	12.1	13.6	18.0	19.4	13.3
Number days with visibility

less than 0.4 km.	 -	 . 	0.4	- - -	 3.2	0.0	---

Prepared from information received by teletype from the stations. Locations: McMurdo 77 0 51'S 166 0 40'3E, Palmer 64 0 46'S 6403'W,
Amundsen-Scott South Pole 90°5. Elevations: McMurdo sea level, Palmer sea level, Amundsen-Scott South Pole 2835 meters. Siple Station
(75 0 55'S 83 0 55'W) was closed for winter in January 1984 and will reopen November 1985. For prior data and daily logs, contact National
Climatic Center, Federal Building, Asheville, North Carolina 28801-2696 (704/259-0682).

(a

Feature

Average wind
(III/sec)

Fastest wind
(in /sec)

(dale)

Average sky cover
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