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Midseason field activities
December 1971-January 1972

Midseason in Antarctica is characterized by the
greatest amount of activity for both scientific and
logistic support personnel. The mildest weather usu-
ally occurs during December and January, allowing
investigators optimum conditions for field research;
construction men and aviators take advantage of the
mild conditions to complete their most important
projects. It is also the time when the annual relief of
Palmer Station occurs.

Research in southern Victoria Land

Ten U.S. projects were active in December and
January in or near the dry valleys of southern Victoria
Land. The largest single effort, involving 13 par-
ticipants from the United States, Japan, and New
Zealand, was a preliminary site survey for the 3-year
Dry Valley Drilling Project. Taking to the field on
December 10, the U.S. contingent, headed by Dr.
Lyle D. McGinnis (Northern Illinois University) re-
corded seismicity and resistivity at 28 locations. Lakes
and meltwater were analyzed for heavy metal con-
tent. Surficial soils were collected in five areas for
study of their geophysical, geochemical, and biologi-
cal properties.

The three-man Japanese contingent, headed by Dr.
Tetsuya Toni (Japan Polar Research Organization)
made geophysical investigations, and two New Zea-
land groups, headed by Dr. Peter Webb (Victoria
University, Wellington), carried out geological op-
erations.

As an integral part of the project, U.S. Navy heli-
copters flew 6,600 kilometers of aeromagnetic flight
lines, completing 60 percent of the planned magnetic
survey. McMurdo Sound and the eastern two-thirds
of the Transantarctic Mountains were found to be
not magnetically anomalous, but Ross Island has
anomalies of several thousand gammas, and the west-
ern flanks of the Transantarctic Mountains fluctuate
by several hundred gammas. The rest of the magnetic
survey will be flown next season.

Work this summer has shown that the maximum
thickness of glacial drift in the valleys is 60 meters,
much less than presumed. Thus, during drilling, less
casing will be required than planned for, saving up to

$100,000. Exact locations of the first two borehole
sites have been proposed—one at Lake Vanda and
one on the sea ice of McMurdo Sound between Hut
Point and Taylor Valley.

During field work of the international project,
which ended on January 20, all participants gave high
priority to environmental preservation and followed
special procedures that had been developed to mini-
mize pollution.

Working closely with the Dry Valley Drilling Proj-
ect in an attempt to pin down the effect of man's
presence in the valleys were Mr. Frank A. Morelli
(California Institute of Technology) and an as-
sistant. Sixteen soil samples, 37 air samples, six smog
samples, and 9 gallons of water were collected at
seven sites for microbiological analysis.

Two other groups made biological investigations in
the dry valleys. In January, Dr. Robert Paterson (Vir-
ginia Polytechnic Institute and State University) and
an assistant collected 500 soil and water samples in
Victoria and Wright Valleys, as well as at Marble
Point, Miers Valley, Brown Peninsula, and Black and
Ross Islands, for identification of fungi. Collecting
areas included the dump and helicopter pad at Mc-
Murdo Station. Cultures were established in the bio-
lab and monitored continually, and half the collection
was frozen and shipped to the home laboratory for
study. Preliminary findings confirm previous years'
conclusions that phycomycetes are most common in
and near ponds or drainage areas.

From December 17 to January 20, Dr. Wolf Vish-
niac (University of Rochester) and an assistant ex-
amined microbial multiplication in soil. Dr. Vishniak
experimented at eight sites in Wright Valley and on
adjacent slopes. Initial results suggest that bacterial
multiplication occurred at every site. No sterile soils
were found.

Some 50 kilometers north of the dry valleys, Mr.
Paul A. Mayewski (Ohio State University) and an
assistant did reconnaissance and geologic mapping of
the Sirius Formation in the Willett and convoy
Ranges and nearby areas. Setting up its first camp at
Mount Feather on December 27, the team measured
two sections at the northwest and southeast limits of
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a Sirius outcrop. Both sections are 15 to 20 meters
thick and consist of thick massive till containing dol-
orite, coal, Feather conglomerate, sandstone, and sill-
stone in a silty matrix. The team also worked at
Carapace Nunatak (30 kilometers west of the Convoy
Range), at Shapeless Mountain, and in the north
fork of Wright Valley. During the flight to Wright
Valley, a 400-kilogram boulder was selected for dona-
tion to Boston's Museum of Science. The boulder was
slung in a cargo net beneath the helicopter and car-
ried to McMurdo Station for shipment north. Mr.
Mayewski left Antarctica on January 29.

In 8 days at Carapace Nunatak in late December,
a four-man group headed by Dr. Harold W. Borns
(University of Maine) quarried 500 kilograms of fos-
siliferous sediment that is expected to challenge some
traditional concepts of Australian and South African
fossils. Remarkably well preserved, the fossils include
conchostracans, ostracods, notostracans, isopod
syncands, crustaceans, insects, and some plants. Rare
forms and at least five new species are represented.
Both fauna and flora closely resemble temperate biota
found in the other southern continents. After a brief
field check, 400 kilograms were packed and shipped
to the University of Florida, where careful analysis
will take place over the next several years. In other
work by the Maine group, Late Cenozoic fossiliferous
marine deposits were collected in Wright Valley. The
deposits prove that the sea invaded the valley in the
Pliocene or Late Pleistocene.

Mr. Albert J . Sublett (University of Wyoming)
and an assistant, in the field since October, finished
geologic mapping and sampling of the metamorphic
basement complex around Sponsors Peak and Mount
Insel, above Victoria Valley, and left Antarctica on
January 20. They positively identified two different
periods of folds in the marbles and suspect the
existence of a third.

Meserve Glacier, whose tongue has been moving
into Wright Valley and ablating at the same rate for
3 million years, was studied from November 4 to the
end of January by Maurice J . and Eileen R. Mc-
Saveney (Ohio State University). The couple estab-
lished a new 55-station strain network with an ac-
curacy of ± 1 millimeter, remeasured the 1968-1969
network, and bored and cased 22 shallow (1- to 3-
meter) holes and logged them twice. They measured
surface slope and ablation in both networks and took
a detailed surface profile along the centerline of the
glacier in the new network. When weather precluded
surveying, they studied glacial and volcanic stratig-
raphy about the glacier. Meanwhile, January's lower
temperatures brought about glacial displacements at
contraction cracks of as much as several millimeters.
Some of the movements were gradual, but often they
were sudden, and ice chips were thrown several meters
into the air. The McSaveneys suggest that surface

wave forms may contribute to Meserve Glacier's re-
markable 3-million-year stability.

A party under Dr. Elliot C. Morris (National Aero-
nautics and Space Administration), interested in the
dry valleys as a terrain analog to Mars, camped at
several locations in Wright and Victoria Valleys from
December 24 to mid-January. Wind-eroded surfaces
of various ages were sampled, and other rock weather-
ing features were noted. All areas were photographed
from the ground and the air.

A set of eight 1-to-50,000-scale maps of the dry
valley area is being prepared by the U.S. Geological
Survey. Mr. Elias C. McClelland and a party of four
completed ground control for the maps on December
20. Vertical photographs were made in the 1970-1971
season from an LC-130. The exact area to be covered
by the maps is bounded by 77'15' and 77 0 45'S. lati-
tude and 160° and 164 0 E. longitude (164 0 30'E. be-
tween 77°30' and 77°45'S.).

Ross Island

Aided by Mr. Clinton Baumann (Johns Hopkins
University, Applied Physics Laboratory), Mr. Mc-
Clelland's party is testing a system that is to reveal
precise field locations by measuring the Doppler effect
of signals received from passing satellites. In Decem -
ber, after data recorded from 14 satellite passes were
transmitted to the United States and verified, the
testing began in earnest, using triangles of various
sizes. One triangle—Brown Peninsula-White Island-
Hut Point—was finished on January 3. The equip-
ment functioned perfectly, although a few passes were
lost when a generator failed. A larger triangle (Hallett-
Brockton-Hut Point) and a single long leg (Pole-Hut
Point) also were completed successfully by January
31. A communications blackout occurred during the
Hallett-Brockton-Hut Point passes, but its effect on
the satellite tracking was not observed.

From December 6 to January 6, Dr. Royce E.
Longton (University of Manitoba, Canada) studied
the vegetation on exposed ground near McMurdo
Station, Cape Bird, Cape Royds, Turks Head, Hobbs
Glacier, and Lake Fryxell. Dr. Longton estimated
frequency, cover, and biomass for five stands of bryo-
phyte-dominated vegetation. A study site was estab-
lished at Cape Armitage on December 9, and total
incoming radiation and relative humidity were re-
corded continuously. A vertical temperature profile
was taken at 15-minute intervals. Growth and devel-
opment at the Cape Armitage site were measured
regularly, and pure isolates were established on agar
for experimentation.

Dr. Takao Hoshiai (Polar Research Center, Na-
tional Science Museum, Tokyo) studied the distribu-
tion of diatoms in sea ice from December 6 to Janu-
ary 3. Ice cores collected from McMurdo Sound were
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analyzed, and diatom distributions were determined
at specific depths. These data will be compared with
previous data collected at Syowa Station. Also, Dr.
Hoshiai microscopically analyzed the stomach con-
tent of freshly caught Trematoinus borchgrevinki
fishes to determine their diet. Fish fry, euphausids,
amphipods, and pteropods were found, indicating that
I. borchgrevinki is carnivorous. Specimens were pre-
served and sent to Japan for further investigation.

Also in December, Mr. Masoyoshi Murayama, di-
rector of Japan's Polar Research Center, inspected
the proposed drilling sites of the Dry Valley Drilling
Project and observed U.S. activities at McMurdo and
Pole Stations.

The Stanford University-operated unmanned geo-
physical observatory, which had been moved to Mc-
Murdo from Byrd Station in November, was oper-
ational on December 20. On January 11, the observa-
tory made history by achieving two-way synchronous
communication via satellite between Antarctica and
the United States. Dr. Michael Sites, heading the
four-man test group, reported that the system was
"functioning better than expected." Plans call for
operation of the system over the 1972 winter.

Mr. James Hodges (Stanford Research Institute)
arrived at McMurdo Station on January 8 to set up
a year-round polar aurora radar system. The equip-
ment was offloaded from Towle on January 18 and
19. By the end of January, 30 percent of the founda-
tion holes for securing antenna guy wires had been
drilled, and the Jamesway workshop shelter was ready
for occupancy. The system is being set up a short
distance north of McMurdo.

Dr. E. N. Kamenev, Soviet exchange scientist, ar-
rived at McMurdo Station on December 1 to begin a
year of geological study in the McMurdo Sound area.

U.S. Nary

Unmanned geophysical observatory at McMurdo Station. Scaffolding
was used during erection.

He made several day trips to the dry valleys, and
1-to-50,000-scale vertical air photographs were made
from UN-1N helicopters over a 600-square-kilometer
area in the Royal Society Range near Foster Glacier.
Dr. Kamenev will use these photographs to help plan
next season's field work.

The three existing year-round programs at Mc-
Murdo Station operated routinely in December and
January. Bartol Research Foundation's cosmic ray
laboratory recorded three Forbush decreases—Decem-
ber 16, 3.5 percent minimum; December 17, 4.0
percent; January 18, 5.0 percent. The laboratory
experienced two power failures, but use of standby
generators and batteries prevented loss of data. The
McDonnell Douglas Astronautics Company riometer
recorded three polar cap absorption events—December
17, maximum absorption of 0.66 decibels at 30 MHz;
December 30, 0.83 decibels; January 20, 1.92 decibels.
The University of Texas geodetic satellite observatory
had equipment problems in January that were thought
to be caused by excessive heat in the building; after
2 weeks the problems were under control, and tracking
was resumed.

The McMurdo Sound tide gage that had been in-
stalled in early 1971 was removed on February 4,
1972, when the clock stopped. Field repair was
deemed not feasible, and the gage was returned to the
United States. A replacement will be sought for in-
stallation in the 1972-1973 season.

A second tide gage is now operating at Palmer
Station. Based on a request from the U.S. Navy
Oceanographic Office, the tide gage used during Deep
Freeze 70 to support diving operations at Palmer was
repaired and installed. Year-round recordings will be
made and results shipped via Coast Guard icebreaker
to the Navy Oceanographic Office.

Amundsen-Scott South Pole Station

December and January saw five summer projects,
as well as the year-round programs, under way at the
South Pole.

Early in December, the U.S. Army Cold Regions
Research and Engineering Laboratory thermal pendu-
lum probe, intended to melt its way through the ice
cap and transmit a thermal profile to the surface
through a cable, developed electrical problems. The
problems were corrected, but soon afterwards a short
circuit developed in the line to the probe, probably
because of overheating, and halted progress. Con-
tinuation of the probe's descent was impossible, and
the decision was made to postpone the project until
next season. The probe had reached a depth of about
3 meters. Mr. John Rand was field leader.

From December 17 to January 2, after several
weeks of similar work at McMurdo, Dr. Joseph Sanak
(French National Center for Scientific Research)
measured the alpha radioactivity of dust collected on
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filters. The measurements will reveal variations in the
concentration of radon in the atmosphere and allow
determination of the movements of polar air masses.
Dr. Sanak also collected snow samples from a 1.7-
meter-deep pit. Chemical and radioactivity analysis
of the samples, which took place at McMurdo Sta-
tion, was finished by early January.

To determine the concentration of silver and iodine
in precipitation, Dr. Joseph A. Warburton (Uni-
versity of Nevada) and two assistants analyzed air
and snow samples at McMurdo, Byrd, Siple, and
Pole Stations. At the latter three stations, particle con-
centrations in the air were found to be close to the
natural background of 200 to 300 particles per cubic
centimeter. At McMurdo, the concentration ap-
proached 1,000 particles per cc. Air samples also were
drawn through filters that will be inspected for oc-
currence of small particles. Photographic film softened
by chloroform was exposed to falling snow, thus repli-
cating snowflakes on the plastic coating of the film.
Approximately 450 meters of film will be analyzed for
snowflake growth characteristics at the Nevada labo-
ratory. At Pole, a pit was dug to a depth of 5 meters,
and samples were taken from the 0.3- and 4-meter
levels for later analysis.

Resuming work begun last season, Mr. Ernest Glad-
ney (University of Rhode Island) collected air sam-
ples in January for measurement of globally trans-
ported trace metals and halogens. However, the large
amount of construction and high station population
prevented the collection of more than a few samples
that were unaffected by such local pollutants as diesel-
engine exhaust. During 1971, wintering personnel of
other programs had collected unpolluted samples, and
the same arrangement has been made for the 1972
winter.

Another group investigating atmospheric compo-
nents was that of Dr. David J . Hofmann (University
of Wyoming). Two balloons—launched by the three-
man group on January 21 and 24—carried instru-
ments to detect ozone or dust concentrations from the
surface to an altitude of about 150 kilometers. The
January 24 flight yielded a vertical distribution of
submicron aerosols and water vapor along with a
wind profile.

A three-man party arrived on January 13 to set up
a new year-round program to investigate subvisual
aurora. Headed by Dr. Stephen B. Mende (Lockheed
Missiles and Space Company), the group set up its
equipment in the auroral tower. By month's end, all
components were ready for operation. Mr. Edward J.
Weber will remain to monitor the experiment over
the 1972 winter.

Byrd Station

The conversion of Byrd to a summer-only station
was completed on January 19, when all remaining

equipment from wintering programs was packed and
ready for shipment to McMurdo. By the end of the
month, the two remaining summer programs also
were drawing to a close.

In December, the Ohio State University group re-
surveyed the ice strain network northeast of the sta-
tion, and by mid-January they had finished leveling
on the first extension to the network. Snow accumula-
tion was measured, and both drilling and wind experi-
ments yielded encouraging results. Mr. Ian M.
Whillans headed the group.

The thermal drill operated by the University of
Bern, Switzerland, reached the planned depth of 380
meters in mid-December. Most cores were recovered,
and they were packed for later shipment to Switzer-
land for analysis. Preparation and testing for in situ
melting of down-hole ice and extraction of the en-
trapped gases occupied the latter half of December.
In January, down-hole extractions were made from
depths of 380, 270, 180, and 90 meters. Carbon di-
oxide was extracted for carbon-14 dating, and gases
were stored for later analysis of argon-39 and silicon-
32. Additionally, two 1,000-kilogram samples were
taken in the Byrd "lead mine" for silicon-32 analysis.
The group, headed by Mr. Peter F. Bucher, departed
Byrd Station in early February.

Siple Station

Siple Station was reopened for the summer on De-
cember 13, and the generator shacks and Jamesways
were found to have passed the winter without damage.
The generators were put into operation within 3
hours of the first plane's arrival, and an emergency
medical facility was ready by the 16th, much of its
stock having come from Byrd Station.

After putting its equipment in working order, the
Stanford University group, under Mr. John P. Katsu-
frakis, began recording VLF data on the 17th. By
mid-January, construction of the 21-meter-long dipole
antenna, begun last season, was finished. Recordings
were made on it for comparison to the loop antenna
system, and its characteristics were measured. The
group departed Siple in mid-January.

Mr. Hans P. Lie (Bell Telephone Laboratories)
also arrived on December 13 and began operating the
fluxgate magnetometer on the 17th. Magnetic activ-
ity was observed to be higher than usual for both De-
cember and January. Mr. Lie left Siple on January 2.

By January 20, all Siple cargo, much of it pre-
positioned at Byrd Station, had been delivered.

Hallett Station

The single project active at Hallett Station through-
out the midseason was that of Dr. John R. Baker
(Iowa State University). In December, work to de-
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termine the effect of human disturbance on the hatch-
ing of Adélie penguins was finished, and a time-lapse
study of the incubational behavior of skuas was com-
pleted. Skua feeding territories were observed, and
thermal recordings were made. In January, a census
was made of breeding skuas, and New Zealand stain-
less steel bands were placed on the right leg of 61
chicks. All skua territories on the spit Hallett shares
with the birds were mapped. Counts were made in
last season's study colonies to check the effect of
human disturbance on colony size.

International Antarctic Glaciological Project

Difficult operating conditions continued to plague
the French Antarctic Expedition in its traverse from
Carrefour Station to a point half way to Vostok. After
the initial resupply by VXE-6 Hercules (at 68°20'S.
137°31'E.) terminated in the crash of the Hercules,
it was decided to make further resupply by airdrop
instead of open field landings.

In mid-December the traverse leader modified plans
for this season. After completing its work at kilometer
200, the team would make a brief stop at kilometer
400 and continue on to kilometer 600. Two trac-
tors would remain at kilometer 600 for geodetic work
while the three other tractors continued on to kilome-
ter 800.

Thirty-six drums of motor vehicle gasoline and
some angle iron were parachuted on December 27 at
kilometer 400 (70°01'S. 134°49'E.). On January 2
an additional 36 drums of gasoline were dropped at
kilometer 600 (71 '35'S. 132°04'E.), and on January
12, food, mail, and gasoline were delivered to kilo-
meter 800 (75°34'S. 128°44'E.).

The 27 parachutes used in the airdrops were recov-
ered and returned to Dumont d'Urville for shipment
to the VXE-6 detachment in Christchurch.

Remote ice sensing

The Scott Polar Research Institute-directed air-
borne radio ice thickness survey of East Antarctica
got under way after a test flight on December 10
to the South Pole. The program had been delayed
because the airplane equipped with the ice sensing
console and antennas had to be used for refueling
Amundsen-Scott South Pole Station.

During December, 13 missions (125 flight-hours)
were flown covering about 48,000 kilometers. Plastic
struts on the 60-MHz antenna broke in flight, but
this breakage ceased when stronger fiber glass rods
were substituted. No problems occurred with the 300-
MHz antenna, but some in-flight icing occurred.

Early results show that strong continuous reflections
have been obtained over 75 percent of the ice/bedrock
interface in East Antarctica. Ice thicknesses are much
greater than previously thought, and a new maximum

U.S. Navy

Ice thickness radio antenna is installed on starboard wing of
an LC-130.

depth of the ice sheet of 4,500 meters was measured
at 75 0 30 1 S. 117 0 30'E. The SPRI investigators also
discovered that a large area of central East Antarctica
lies at or below adjusted sea level, and a number of
small subglacial mountain ranges were discovered.

On December 23 the ice-sensing aircraft landed at
Vostok Station when weather at McMurdo and Pole
Stations became unfavorable. The two scientists and
crew of the aircraft were welcomed by Mr. Dale L.
Vance, U.S. exchange scientist, and the members of
the 17th Soviet Antarctic Expedition.

Three additional flights were completed in early
January. Flights were terminated on January 6 when
SPRI personnel returned to England. The 1971-1972
program was 70 percent complete at that time, with
167 Hercules and 11 helicopter hours completed.

Some 1,100 kilograms of equipment and the main
console installed in the aircraft will be returned to
England and Denmark via Military Airlift Command
transports.

Air operations

As reported in the last issue of the Antarctic Jour-
nal, December began with the loss of one of the four
LC-130 Hercules transports assigned to Antarctic De-
velopment Squadron Six (VXE-6) during a jet-
assisted take off from the open field.

This loss of 25 percent of long-range airlift re-
sources necessitated a reduction of the number of fly-
ing hours planned for the season. Immediately after
the accident, estimates of 4,342 LC-130 flight-hours
for the season were reduced to an estimate of 3,100
hours. By late January that estimate had been raised
to between 3,200 and 3,300 hours.

Helicopter hours were also revised during this time
period. Initial plans called for 932 hours of UH-1N
operations-200 hours of indirect scientific support
and 732 hours of direct scientific support for U.S. and
New Zealand investigators. By late January more than
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1,100 hours had been completed, 300 in support of
New Zealand programs.

During December and January seven supplemental
flights by Number 40 Squadron of the Royal New
Zealand Air Force occurred. This Operation Ice Cube
Seven carried 128 passengers and 110,538 pounds of
cargo and mail between Christchurch and Antarctica.

Weather hampered air operations throughout this
period. On numerous occasions, gale warnings and
low visibility conditions were set at McMurdo, and
planes in the air were diverted to other stations. Heli-
copter flights in the McMurdo area also were ham-
pered by ice fog and blowing snow.

The project that utilized the greatest amount of
flight time was resupply of Pole Station. More than
723 Hercules hours were devoted to transporting 520
short tons of cargo (supplies, equipment, and con-
struction material), 623 short tons of jet and diesel
fuel, and 261 passengers to the Pole; on return flights
32 short tons of cargo and 230 passengers were re-
turned to McMurdo.

Support of Siple Station after the December 13
inaugural flight consumed almost 180 LC-130 hours.
These flights moved 327 short tons of cargo (primarily
construction materials), 5 short tons of fuels, and 65
passengers to Siple and 33 short tons of cargo and 39
passengers back to Byrd or McMurdo Stations. Cargo
operations were concluded on January 20.

Byrd Station support required 323 hours. This en-
tailed the airlifting of 722 short tons of cargo, 293
short tons of fuel, and 141 passengers into Byrd. About
400 short tons of construction material remained at
Byrd for movement to Siple next season. Most of the
fuel was JP-4, which was unloaded into the Byrd fuel
bladders and then used to refuel the LC-130s shuttling
between Byrd and Siple. On return flights to Mc-
Murdo the retrograde load consisted of 133 short tons
of cargo and 132 passengers.

Support of the weather station at Brockton con-
sumed another 40 Hercules hours. Eight short tons of
cargo, 15 short tons of fuels, and 10 passengers were
flown to Brockton; the return load consisted of 54
short tons of cargo—the old vans were backloaded
along with a heavy tractor—and 41 passengers, mostly
construction personnel. Brockton was closed on Jan-
uary 27.

Loss of the ice runway at Hallett Station prevented
any aircraft arrivals during this period. However, 9
hours were devoted to the delivery of mail by airdrop.

Airdrops to the French traverse in East Antarctica
delivered a half ton of cargo and 30 short tons of fuel.
This support accounted for an additional 29 Hercules
hours.

One other airdrop was made. Twenty drums of jet
fuel were delivered by parachute to Carapace Nunatak
for helicopters supporting the University of Maine
team.

Two LC-130 photographic flights were attempted
in support of the Southwind-based seal census, but
only one was successful. On January 13 a photo-
configured Hercules departed McMurdo Station for
the Bellingshausen Sea, where Southwind was located.
When the plane arrived, weather prevented census
photography, and it returned, mission aborted. A
successful flight was flown in the same area on Janu-
ary 18. A total of 25.1 flight-hours was expended for
the project.

Nineteen flights-16 successful and three aborted—
were flown in support of the Scott Polar Research
Institute remote ice sensing program. These flights
required 160 Hercules hours, 2.5 of which were on
aborted missions.

The last major category of Hercules flight-time was
between McMurdo and New Zealand. Three-quarters
of the 240 hours used in intercontinental airlift oc-
curred in January. When C-141 operations to Ant-
arctica were suspended on December 29 and the
annual ice runway was closed for the season on Janu-
ary 8, LC-130s carried the total load. Southbound
totals included 555 short tons of cargo and 238 passen-
gers; 153 short tons and 267 passengers were flown to
New Zealand.

The annual resupply flight to Vostok Station oc-
curred on December 26, 4 days after adverse weather
cancelled the scheduled flight. Two short tons of cargo
and 12 drums of diesel fuel were delivered to support
the United States research project housed at Vostok.
One-and-a-half tons of records and cargo were re-
turned to McMurdo. Eight passengers were on board.
Mr. Dale Vance, in residence at Vostok for a year,
returned to McMurdo on the flight.

Thirty-seven additional Hercules hours were flown
in support of special photographic projects, for main-
tenance tests, and for recovery of the aircrew that
crashed in early December.

Military Airlift Command provided four C-141
flights from the United States to New Zealand and
five return flights during December and January. Two
UI-I-iN helicopters were returned to Naval Air Sta-
tion Quonset Point, Rhode Island, the home port of
VXE-6, where they will be used for training until the
1972-1973 season begins.

The final six C-141 turn-around flights to McMurdo
occurred in December. Southbound flights moved 228
passengers and almost 74 short tons of cargo; north-
bound flights carried 196 passengers and 6 short tons
of retrograde cargo.

Ross Sea ship operations

The first ship to arrive in the Ross Sea this season
was USCGC Staten Island. She departed Palmer Sta-
tion in early December and, with the aid of satellite
pictures and ice forecasts from Fleet Weather Facility,
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Suitland, Maryland, passed through the outer ice pack
and arrived off Cape Royds on December 15.

Captain Stanley G. Putzke, commanding officer of
Staten Island, credits the Fleet Weather Facility with
saving him at least 5 days and 1,200 to 1,500 miles.
According to Captain Putzke, the December 15 arrival
was the earliest any ship has ever passed through the
eastern Ross Sea.

USCGC Northwind, the second icebreaker assigned
to Ross Sea operations and commanded by Capt. N. C.
Venzke, arrived in Wellington, New Zealand, on De-
cember 9. Eight days later she departed for McMurdo
by way of Campbell Island and Hallett Station. She
successfully resupplied the New Zealand party work-
ing at Campbell Island with 6.5 short tons of general
cargo. At Hallett, the presence of 3 miles of pressure-
ridged ice between Northwind and the fast ice and
the lack of immediate need for fuel resulted in a
decision to delay the planned refueling of Hallett.
However, two additional members of Dr. John Baker's
team studying the embryology and incubation be-
havior of Adélie penguins were put ashore using
Northwind's helicopters.

On December 28 the two icebreakers met 6 nautical
miles from Hut Point. By January 8 the channel had
been cleared into McMurdo Station's Winter Quarters
Bay, and Northwind tied up. Staten Island was pre-
vented from docking by a quarantine that followed the
discovery of a case of infectious hepatitis on board.
The quarantine was lifted on January 15, and Staten
Island crew members were allowed ashore for liberty.

Both ships suffered some damage during their ac-
tivities. Staten Island cracked her bow while ramming
ice at full power. A leak was contained, but the ship
will not be used for heavy icebreaking for the rest of
this season. Northwind lost her capability to distill
fresh water when the boiler system ceased working.
Fresh water was obtained ashore until necessary repairs
were completed.

Northwind departed Winter Quarters Bay on Jan-
uary 12 to resupply Hallett and to support the U.S.
Geological Survey project testing a Doppler-navigation
system in the Hallett area. These tasks were com-
pleted in 10 days, and she transported a University
of Canterbury (New Zealand) marine research party
to Cape Bird.

Staten Island continued clearing the channel into
Winter Quarters Bay during most of January. She
assisted the first supply ship to arrive this season,
USNS Put. John R. Towle, into berth on January 17
and moored alongside. Towle had departed Davis-
ville, Rhode Island, on December 11 with 2.4 long
tons (20.5 measurement tons) for discharge at Lyttel-
ton and 1,838.7 long tons (6052.5 mt) for McMurdo.
At Lyttelton she loaded an additional 603 long tons
(829 mt) for McMurdo delivery.

A bottom survey of Winter Quarters Bay was com-

pleted on January 25 by Staten Island. She was also
engaged in an ice and bottom survey in the Marble
Point area as ice conditions allowed during January.

The second cargo ship for McMurdo Station re-
supply, USNS Wyandot, arrived on January 31 from
Palmer Station. Although scheduled for an earlier
arrival, she was delayed 6 days in loading at Davisville
by weather and a shortage of stevedores. During her
2-day stop at Palmer, Wyandot unloaded 113.1 long
tons (818 mt). At McMurdo, she delivered 1716.6
long tons (5372.8 mt) of construction material, station
equipment, food, and supplies. After unloading was
completed in early February, retrograde cargo, includ-
ing the LH-34D helicopters previously used by VXE-6
and the small Peter Snow Miller used at the South
Pole, was loaded for transportation to Davisville.

A detachment of 52 men of the Navy Cargo Han-
dling and Port Group, Wiliamsburg, Virginia, who
had arrived at McMurdo Station on January 7 un-
loaded both Towle and Wyandot.

The third resupply ship expected at McMurdo Sta-
tion is the T-5 tanker USNS Maumee. In mid-January
she was in Puerto La Cruz, Aruba, being loaded with
jet fuel, arctic and marine diesel fuel, and motor
vehicle gasoline. She was scheduled to arrive at Mc-
Murdo in mid-February.

Planning conference

The annual planning conference began on January
16 at McMurdo Station, instead of the usual location
in Christchurch. For 5 days managers of the scientific
programs and support activities discussed plans for
the coming season. A second planning conference has
been scheduled for Washington after redeployment.

Visitors

Senator Allen J . Ellender (D.-La.), President pro
tempore of the U.S. Senate and chairman of the
Senate Appropriations Committee, visited U.S. sta-
tions in mid-December. He was accompanied by Dr.
J . M. Reynolds, vice president of Louisiana State
University and a member of the National Science
Board, and Dr. T. 0. Jones, Deputy Assistant Direc-
tor of National and International Programs for the
National Science Foundation.

Other December visitors included Mr. Addison E.
Richmond, Jr., Bureau of International Scientific and
Technological Affairs, Department of State, and seven
representatives of the news media. One correspondent,
Miss Louise Hutchinson, Chicago Tribune, became
the first woman to spend the night at the South Pole
when weather delayed a return flight to McMurdo.

In January, the Secretary of the Navy, the Honor-
able John F. Chafee, headed a party that included
Senators Barry Goldwater (R.-Ariz.) and James L.
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Buckley (R.-N.Y.), Representatives Charles S. Gubser
(R.-Calif.) and Barry Goldwater, Jr. (R.-Calif.),
William F. Buckley, Jr., editor-in-chief, National Re-
view, Gilbert Fitzhugh, chairman of the President's
Blue Ribbon Panel to Study the Organization of the
Department of Defense, and Robert E. Matteson,
Foreign Service Institute, Department of State. Rear
Admiral Stan Turner, director of the Systems Analysis
Division, Office of the Chief of Naval Operations, and
Rear Admiral Samuel L. Gravely, Jr., Commander
of Naval Communications Command, also accom-
panied the Secretary. Their visit included a stop at
the Soviet Vostok Station.

Construction

After Siple Station was opened in mid-December,
construction crews began emplacing the huge metal
arch that will cover the buildings and connecting
passageways of the new station, which will begin year-
round operation following the 1972-1973 season. As
January ended, the arch was 70 percent complete,
even though high wind, blowing snow, and low visi-
bility slowed the work. The arch was expected to be
completed before the station is closed for the winter.

With the 1-year postponement of Siple as a winter-
ing facility, construction of the new station at the
South Pole got first priority. Unfortunately, prepara-
tion of the site by Peter Snow Millers was hampered
by poor weather, lack of certified operators, and a
kaleidoscope of mechanical breakdowns. One of the
two Peter Snow Millers was sent to Davisville, Rhode
Island, aboard Wyandot for an engine change. Opera-
tors and maintenance personnel will use it for training
until it is returned to the South Pole next season. By
January 19, the snow foundation for the geodesic
dome was ready, and by the 22nd the footers were
in place and installation of the base ring had begun.

U.S. Navy
Aluminum 1-beams rise from the inner support ring of the geodesic

dome under construction at Pole Station.

Construction of the dome itself began in late Janu-
ary, but continual breakdowns of the erection equip-
ment plus deteriorating weather forced cessation
of all work in early February. Work on the utility
tunnel that will interconnect the buildings went some-
what better, with 175 of the total 219 meters being
completed. When the summer's work was over, only
a third of the planned work was done.

In spite of the adverse weather, other projects fared
better. The new incinerator at McMurdo was com-
pleted in January, as was the refurbished Brockton
weather station on the Ross Ice Shelf. Projects more
than 90 percent complete were installation of fuel
lines to Scott Base Road, installation of 45 meters of
additional facing on Elliott Quay and backfill of the
45 meters installed in Deep Freeze 71, installation of
heating and ventilating systems in several buildings,
Construction of the shell for a communications build-
ing, Construction of the concrete pad for the sewage
treatment plant, and dismantling of five surplus
buildings.

Over all, construction was 78 percent complete as
January ended, 15 percent shy of the planned amount.

Antarctic Peninsula and Bellingshausen Sea

The arrival of USCGC Staten Island and R/V
Hero at Palmer Station on December 1 marked the
resumption of U.S. summer activities in the Antarctic
Peninsula. En route to Palmer, Staten Island had
cached field equipment at Deception Island for later
use by an Argentine glaciological party under the
direction of Dr. Nestor H. Fourcade of the Argentine
Antarctic Institute. At Palmer Station, the icebreaker
unloaded stores and cargo and relieved most personnel
who had wintered over. She left for McMurdo Station
on December 5.

Lieutenant Paul F. Jacobs, Civil Engineering Corps,
U. S. Navy, relieved Lt.(jg.) E. R. Fenton as officer
in charge of Palmer Station on December 3.

Hero remained near Palmer to support local science
programs. On December 4, the 38-meter vessel
grounded in Arthur Harbor while approaching the
Palmer Station dock but floated free after 20 minutes
without assistance. On December 16 the ship cruised
northward along the Peninsula coast, touching at
Deception, Livingston, King George, and Nelson
Islands. During this period, over-the-side bottom sam -
pling was conducted. After paying courtesy calls at
the Chilean station Presidente Frei and the Soviet sta-
tion Bellingauzen, Hero returned to Palmer on De-
cember 28. The next 9 days were spent in support of
programs near the station.

On January 6, Hero again headed for Deception
Island, this time to rendezvous with USCGC South-
wind. The icebreaker arrived at Deception from Punta
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Arenas on January 10 and disembarked Mr. Lloyd R.
Haugh (this season's NSF representative for the Ant-
arctic Peninsula), Mr. Olav Orheim and four col-
leagues (Ohio State University), and Dr. Jere H.
Lipps (University of California, Davis). Mr. Orheim's
group remained on Deception Island for a month-long
glaciological investigation. Mr. Haugh and Dr. Lipps
transferred to Hero. Using Southwind's two HH-52A
helicopters, U.S. Navy photographers working aboard
the icebreaker made an aerial photographic survey of
Deception Island for the Orheim team. The helicop-
ters also cached field equipment at specified points on
the island for use by both the U.S. and the Argentine
glaciological teams.

Shortly after the departure of Southwind from
Deception Island, 45-knot winds forced Hero to lie to
inside the caldera for 36 hours before transporting the
Orheim team to nearby Livingston Island on January
14 for a 2-day encampment. After returning the Or-
heim team to Deception Island on January 17, Hero
returned to Palmer Station via the Melchior Islands,
conducting bottom sampling on the way. Local oper-
ations resumed at Palmer and continued until Janu-
ary 28, when Hero sailed for Deception Island a third
time, this time en route to Punta Arenas, carrying
scientists who had finished their work for the season.
At month's end, Hero was preparing for a February
3 departure for Punta Arenas.

Southwind arrived at Palmer Station on January
11. The cargo ship USNS Wyandot arrived at Palmer
on January 18 and, with the help of a crew from
Southwind, finished unloading in 31 hours. After
transferring a supply of lubricating oil to Southwind,
a process that high winds had delayed since her

arrival, Wyandot departed for McMurdo Station on
January 20. In addition to assisting Wyandot and
supplying Palmer Station, Southwind made a bottom
survey of Arthur Harbor, and her helicopters trans-
ported scientists to nearby areas to collect specimens.

Southwind's primary mission this season was to
serve as a platform for research. Under the direction
of Dr. Albert W. Erickson of the University of Idaho,
a population survey of seals was carried out in the
pack ice of the Bellingshausen and Amundsen Seas.
From January 23, when Southwind reached the sur-
vey area, to the end of the month, nine areas totaling
700 square kilometers had been censused. The most
populous of these areas contained an average of 29.5
seals per square kilometer, a value substantially
greater than previous figures developed for the Wed-
dell Sea. Species composition for the nine areas was
92 percent crabeater, 4 percent Weddell, 3 percent
leopard, and 1 percent Ross seals. Four oceanographic
stations also were taken in the pack ice.

Foul weather curtailed helicopter flights from South-
wind, hampering the work of Dr. Erickson and his six
assistants, and planned simultaneous photographic
coverage by LC-130 had to be curtailed owing to the
December 4, 1971, crash in East Antarctica, which
left the Naval Support Force with only three planes.
However, detailed, twice-weekly advisories on ice con-
ditions from the U.S. Fleet Weather Facility, Suit-
land, Maryland, partially offset these disadvantages.
By January 31, Southwind had reached as far west
at 104°W., the approximate dividing line between the
Bellingshausen and Amundsen Seas.

Other ships calling at Palmer Station in December

Palmer Station, with heli-
copter pad, fuel tanks,
and dock. Southwind is
anchored in Arthur Har-
bor. Mart Ice Piedmont
is in foreground.

U.S. Navy
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and January were the British Brans field (December
11), John Biscoe (January 11), and Endurance (Jan-
uary 12), the Chilean Yelcho (December 21) and
Piloto Pardo (January 12, 29, and 31), and the Nor-
wegian tourist ship Lindblad Explorer (January 22).

One U.S. ship operating this season near the Ant-
arctic Peninsula did not call at Palmer Station. In
December, the research vessel Robert D. Conrad, op-
erated by the Lamont-Doherty Geological Observatory
of Columbia University, made detailed geophysical
and geological measurements in and south of the
Drake Passage in support of the proposed Glornar
Challenger deep-drilling project. The southernmost
point reached was 65°23'S. 71'22'W., or slightly south
and 200 nautical miles west of Palmer. Dr. Stephen
Eittreim was chief scientist.

Seven of the eight scientific projects using the
Palmer Station/Hero system during midseason were
in the field of biology. Taking over a continuing 2-year
Texas Tech University study of the population dynam-
ics of arthropods are Messrs. William L. Graham and
A. Robert Crooker, who arrived aboard Southwind
on January 11. After finishing up some collecting at
Bonaparte Point for the 1971 Texas Tech personnel
(one of whom had left in early December) the new-
comers began their own projects, which include a
study of the responses of Stereotydeus (a species of
mites) to changes in temperature and humidity. Their
work at first centered on Torgersen Island (2 kilo-
meters from Palmer) and later expanded to other
areas around the station and to Deception Island.
Both men will winter over, and Mr. Graham will be
the station's scientific leader for 1972.

Making use of Hero and helicopters from Staten
Island, Dr. Dietland Müller-Schwarze (State Uni-
versity of Utah) and his wife Christine surveyed pen-
guin rookeries on Anvers Island and in the Argentine
Islands between December 4 and 16. During this
period, they camped for 5 days near rookeries on
Torgersen Island and on other Arthur Harbor islands.
The rest of December was spent aboard Hero in
Gerlache Strait and at Deception and King George
Islands observing numbers and species of penguins,
skuas, other flying birds, and leopard seals. From De-
cember 28 to January 19, the Müller-Schwarzes
camped at Nelson Island to observe predator-prey
relationships and social systems. Severe storms often
precluded work, but when they rejoined Hero the
Müller-Schwarzes were able to report that they had
gathered a "wealth" of data since their December 1
arrival in the Antarctic Peninsula. They spent the rest
of January aboard Hero compiling data and, at
month's end, were awaiting passage to Punta Arenas.

Also depending on Hero were Mrs. Beatrice L.
Burch and an assistant, who are collecting benthic
organisms for the Smithsonian Oceanographic Sorting
Center, Washington, D. C. Bottom grabs and trawls
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in early December were modestly successful in Arthur
Harbor and Port Lockroy, with 27 samples being
taken in one 3-day period. Mrs. Burch reported that
the bottom fauna in those areas was "not rich." Later
collecting—using grabs, Isaacs-Kidd midwater trawls,
and 1-meter Blake trawls—showed benthically rich
areas at Harmony Cove (Nelson Island) and Stranger
Point (King George Island). A biologically diverse
intertidal area was found on Ardley Island, which lies
in front of the Chilean and Soviet stations on King
George Island. In 20 days of collecting during De-
cember, 96 stations were sampled. January saw the
SOSC team continuing to collect from Hero, and by
month's end an "extremely large amount of material"
had been prepared for return to the United States
aboard Wyandot and Southwind.

A study of benthic foraminifera by a University
of California (Davis) group began with the arrival on
December 1 of an advance team led by Mr. Ted
Delaca. The team made deep-water transects from
Hero near Anvers and Argentine Islands and took
temperature and salinity measurements from the
Palmer Station pier. A promising algal substrate and
high foraminiferal diversity were found at a depth of
12 meters; distribution and microbial population of
this habitat are being studied. Dr. Jere H. Lipps, the
principal investigator, arrived at Deception Island
aboard Southwind on January 10 and transferred to
Hero to collect samples in the South Shetland Islands
for several days.

Two other groups arrived at Palmer aboard the
icebreaker on January 11. Dr. Gerald Kooyman and
two assistants (University of California, San Diego)
transferred to the British base Argentine Islands, 30
nautical miles south of Palmer, for studies of birds
and seals. On January 22, they returned to Palmer
aboard Lindblad Explorer to make metabolic studies
of penguins under various conditions of immersion.
Dr. Frank Strong (University of California, Davis)
and three assistants made local trips in and around
Arthur Harbor to collect species of arthropods. Obser-
vations were made on the feeding rate of Cryptopygus
and Belgica species. Respiration tests and ecological
studies were made on Humble Island.

On December 28, the British Antarctic Survey's
Base N, consisting of a single building adjacent to
old Palmer, was destroyed by fire. There were no
injuries. Personnel from Palmer and Hero assisted the
occupants in fighting the blaze and salvaging property,
but a pump that was taken to the scene failed during
use, greatly hampering firefighting efforts. Fortunately,
there was little wind, and the buildings of old Palmer
were spared. Built in 1955, Base N stood 1.4 kilo-
meters from the new Palmer Station site. The gener-
ator had supplied electrical power to old Palmer. The
British personnel were given shelter and messing at
Palmer.
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Global pollution in antarctic air
documented by solar radiation depletion

MICHAEL Kul-IN

Arctic Institute of North America'

It has been proposed repeatedly in recent years that
the antarctic atmosphere be taken as a reference for
the state of worldwide air pollution. Although emitted
irregularly in the moderate latitudes, pollutants are
integrated during their long journey to Antarctica,
and only long-term fluctuations would be recorded
there. Moreover, the regular circulation and predomi-
nantly anticyclonic weather of Antarctica facilitate the
analysis of individual samples by minimizing local in-
fluence.

Important among the irregular admixtures in air
are the aerosols, such as sulfur compounds. Aerosols
enter the atmosphere from natural sources, such as
erupting volcanoes, or from manmade sources, such
as burning fuels. One indicator of the amount of aero-
sols in the air is the decrease in direct solar radiation
reaching the earth's surface.

While at Plateau Station interpreting measurements
of atmospheric transparency, I surveyed all available
reports on the transmittal of direct solar radiation in
Antarctica. The period covered, 1950 to 1968, in-
cluded the catastrophic March 18, 1963, eruption of
Mount Agung (Indonesia) and almost two decades
of man's industrial activities. To unify observations,
all values were reduced to the same pyrheliometric
scale and to mean solar distance. Corrections for ab-
sorption caused by water vapor were made using
values for precipitable water derived from aerological
ascents.

A complex coefficient /3 for absorption of solar radi-
ation by aerosols was determined (after AngstrOm,
1930) that satisfies the equation

'real_f 1 1thaI (A)	exp(—m/3A1 _ 3)	dA—F(H20)
x=0

where ir.a1 is the measured intensity of the direct solar
radiation at normal incidence and 'jda1 is the inten-
sity that is depleted only by Rayleigh scattering and
by ozone absorption. Rayleigh scattering is propor-
tional to the number of air molecules above the ob-

'Now at Department of Meteorology, University of Inns-
bruck, Austria.

server; atmospheric pressure or elevation above sea
level of the station has to be taken into account. Ozone
absorption is a function of latitude and season and is
especially important in Antarctica, where stratospheric
circulation changes the total amount of atmospheric
ozone by about 50 percent in spring. Most of the
reported measurements are averages of December and
January, where ozone changes are less important. An
error in 8 introduced by uncertainties of ozone ab-
sorption will be less than 0.002 or z/3 < 0.001. The
m in Angstrom's formula is relative airmass, approxi-
mately equal to the solar zenith distance; A is wave-
length in microns. The exponent —1.3 probably is
not the best choice in the antarctic atmosphere; it too
changes during the year with type of air mass and in
some cases even with wavelength (Kuhn, 1971).
Errors caused by variations of this exponent are prob-
ably negligible compared to the general inaccuracy of
a radiation measurement and of the term F(H20),
the amount of energy absorbed by atmospheric water
vapor.

Any error in the measurement of the direct intensity
and in the assumptions of Angstrom's equation, espe-
cially in F(H 2 O), will affect the product mf3, thereby
producing a virtual variation of 8 with m or with
time of day. Another contributor to the virtual varia-
tion is the shift of maximum spectral intensity to
longer wavelengths at higher values of m. These
effects have largely been ruled out by incorporating
into the present survey only those measurements taken
at relative airmnasses between 1.8 and 3.0.

The purpose of the data treatment described above
is to make records comparable to each other. Thus
many of the basic quantities involved, for example the
pyrheliometric scale or the extraterrestrial solar spec-
trum, need not be discussed in detail. Also, one should
not be disturbed by finding values of /3 in this report
that deviate from those published in the original
papers.

It is a justified simplification to ascribe similar
optical properties to the aerosols in different places of
the antarctic atmosphere. The coefficient 3 is then a
relative measure for the amount of optically active
particles in a vertical column of air above the point
of observation.

Table 1 lists values of /3 for a number of antarctic
stations. Owing to small natural fluctuations, to the
sparsity of data, and to the simple calculation pro-
cedure, the accuracy of the presented coefficients
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should be an estimated ± 0.003 at best. For the period
before the 1963 Mount Agung eruption, the three sta-
tions Maudheirn, Little America V, and Mawson
(1960-1961) yield constant turbidity coefficients. The
deviation from this average at Mawson (1954-1955)
is more likely attributed to an error in instrument
calibration than to natural causes. Judging from the
data of Mirnyy Station (1956 and 1960-1961), the
Soviet measurements apparently are connected to a
different standard or pyrheliometric scale but are
nonetheless consistent. Pole Station data of 1957-1958
and 1961-1962 suggest an average value of 0.018.
During the marked increase of 8 after 1963, the mean
error did not increase proportionally to 8. While the
Pole data refer to only a 1-day sample each year, the
measurements at Roi Baudouin Station reflect the
large natural fluctuations in the concentration of the
volcanic dust. The McMurdo Station value of 1966-
1967 is converted from a monochromatic photometer
record and should be regarded with much reserve.
Records of Plateau Station are averages of December
and January.

In interpreting /3 we must remember that the atmos-
phere has two layers that carry aerosols (Junge,
Table I. Turbidity coefficients 8 (after Angstrom, 1930)

at antarctic stations, 1952-1969.

Year	Coastal stations	 Inland stations

1952 Maudheim 0.025
(Liljequist, 1957)

1954— Mawson 0.018
1955	(Albrecht and Dingle, 1957)
1956 Mirnyy 0.008	 Vostok 0.009

(Pyatnenkov, 1969)	(Pyatnenkov, 1969)
1957— Little America V 0.025	South Pole 0.015-0.020
1958	(Hoinkes, 1970)	(Hoinkes, 1960)
1960— Mirnyy 0.010
1961	(Skeib, 1965)

Mawson 0.025
(Weller, 1967)

1961—	 South Pole 0.018
1962	 (Flowers and Viebrock,

1967)
1963—	 South Pole 0.130
1964	 (Flowers and Viebrock,

1967)
1964— Roi Baudouin 0.080-0.100 South Pole 0.075
1965	(Rietman, 1968)	(Flowers and Viebrock,

1967)
1965— Roi Baudouin 0.035-0.060 South Pole 0.030
1966	(Van der Veen, 1968)	(Flowers and Viebrock.

1967)
Plateau 0.027
(Kuhn, 1971)

1966— McMurdo 0.080	Plateau 0.025
1967	(Fischer, 1967)
1967—	 Plateau 0.020
1968
1968—	 Plateau 0.020
1969

1963) : one close to the surface with predominantly
maritime particles and the other (sometimes called
the Junge layer) in the lower stratosphere comprising
as much as 80 percent sulfate aerosols.

On the coast, both these layers deplete radiation,
while over the high interior of the continent aerosols
from the maritime layer are of minor importance.
Before 1963, representative values of /3 for coastal
stations were 0.025; for the South Pole, 0.018. Because
the ratio of atmospheric pressure at the Pole to that
at sea level is 0.7, solar depletion at the Pole—result-
ing in values of ,8 no less than 0.7 X 0.025, or 0.018—
indicates a constant concentration of aerosols (per unit
mass of air) in the bottom 3 kilometers of the antarctic
atmosphere. This is in sharp contrast to the tropo-
sphere of moderate latitudes, where the concentration
of dust decreases with height about four times as
rapidly as does air pressure. Moreover, the coastal-
station value of 0.025 includes the effect of the mari-
time aerosol layer, whereas the South Pole value of
0.018 does not. The mechanism of increasing the aero-
sol concentration over the interior regions is probably
the movement of stratospheric air, which sinks and fills
the entire space above the inland ice. With it, particles
of the Junge layer are carried downward in an initially
constant concentration. Later, as the air moves toward
the coast, dry deposition and washout deplenish the
particles. This process fits into the general picture of
antarctic atmospheric circulation. A comparison of 8
values at Mirnyy and Vostok (which otherwise do not
agree with the rest of the stations but are nonetheless
comparable to each other) speaks even more in favor
of higher aerosol concentration over the interior of
the continent than over the coast. Mirnyy is on the
coast, and Vostok is at an elevation of 3,400 meters
(approximately 650 millibars atmospheric pressure).
Within the limits of error, there was no difference in
extinction of solar radiation above these two stations
in 1956 despite the considerable difference in elevation.

Volcanic ash from the Mount Agung eruption
entered the antarctic stratosphere in November 1963
and quickly increased atmospheric turbidity at the
South Pole about sevenfold. By 1967-1968, the effect
of this catastrophic pollution had vanished, as can be
seen in the values measured at Plateau Station. Inter-
estingly, on table 2 the ratio of ,8 at the South Pole to

Table 2. Comparison of 8 at Roi Baudouin (on coast) and
at South Pole during influence of volcanic ash from 1963
Mount Agung eruption.

Station	Date	 p	3SP/RB
SP	February 9, 1965	0.075

0.8
RB	February 11, 1965	0.095
SP	February 9, 1966	0.032

0.6
RB	January 31, 1966	0.055
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/3 at Roi Baudouin varies between 0.6 and 0.8. Two
phenomena may account for this variation: (1) Dur-
ing strong influx of volcanic dust the particles are not
spread evenly over the entire continent. Trajectories
arriving at the two stations may originate in regions
so far apart that mixing has not yet occurred (see for
instance Viebrock and Flowers, 1967). (2) If, on the
other hand, the same air mass is assumed to flow over
both South Pole and Roi Baudouin, as could be in the
case of thermal or katabatic wind, its aerosol content
will be modified by deposition and washout. While
deposition is a function of atmospheric turbulence,
washout is controlled by the amounts of water vapor
and condensation nuclei present. If precipitation can-
not wash out the increased aerosol load before it
reaches the coast, then the ratio of /3 at the South
Pole to 8 at Roi Baudouin will be 0.7 (or less in the
presence of a low layer of maritime particles). If
deposition and washout is efficient, as happens with
low aerosol content, then the ratio may exceed 0.7.

Having evidence that washout efficiency is not
constant and that it seems to vary independently of
total aerosol content, one must therefore argue that
the concentration of particles in snow is not necessarily
a true representation of the state of particulate pollu-
tion in the antarctic atmosphere. An examination of
contamination of the snow during the past decade
could tell more about the relationship between the
glaciological method of determining pollution, in
which contamination and gaseous enclosures in snow
are analyzed, and the optical method discussed in this
paper.

A constant areosol concentration can be expected
only in the core of the anf arctic anticyclone. Values of
/3 measured at Plateau Station (620 rnillibars) can,
under this assumption, be converted into /3 for South
Pole (690 millibars) by straightforward multiplication
by the ratio of their respective pressures. This means
that the average turbidity over South Pole has in-
creased from 8 = 0.018 ± 0.003 before the Agung
eruption to /3 = 0.022 ± 0.003 in the late 1960s.

When one believes this increase of /3 by 20 percent
in 8 years to be significant and compares it to the
constant values at antarctic coastal stations in an
8-year period before the Mount Agung eruption
(Maudheim, 1952; Little America V, 1957-1958;
Mawson, 1960-1961 on table 1) one is inclined to
dismiss the idea of manmade causes in favor of natural
ones. The higher values of 6 in 1967 and 1968 might
better be interpreted as the effect of remaining vol-
canic aerosols (Volz, 1970). A similar picture is given
by Ellis and Pueschel (1971), who, after reevaluating
radiation measurements at Mauna Loa in 1958-1970,
found values of transmission factors of solar radiation
returning to the pre-Mount Agung level only by the
end of 1970.

Clearly, at the Present state of investigations nothing

more can be said than that the increase of atmospheric
turbidity is of the same order of magnitude in Antarc-
tica and Hawaii. A combined effort of glacial chemists
and atmospheric scientists in studying aerosols in
coastal as well as interior antarctic stations will pro-
vide a more accurate picture of global air pollution
and of atmospheric transport processes in Antarctica.
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USNS Elfanin Cruise 50:
physical oceanography in the southeastern Indian Ocean

ARNOLD L. GORDON
Lamont-Doherty Geological Observatory

Columbia University

Cruise 50 of USNS Eltanin began on November 8,
1971, at Fremantle, Australia, and ended on January
45 1972, at Lyttelton, New Zealand. The track of the
7,611-nautical-mile cruise included north–south sec-
tions along 105°E. and 170°E. and a west-to-east
track in the vicinity of the pack ice boundary (see
map). There were four excursions into the fringes of
the ice fields. While the Lamont-Doherty Geological
Observatory program in physical oceanography was
stressed, the geophysics program, also of Lamont-
Doherty, and the coring program of Florida State
University were active.

Each station consisted of either a salinity-temper-
ature-depth (STD) or a Nansen-cast hydrographic
observation (with reversing thermometers and water
samples for salinity, oxygen, and silicate determina-
tions) and a piston core. The piston core trigger was
equipped with a double phieger: one for the Florida
State University program and the other for a special
study being conducted at Flinders University in Ade-
laide, Australia. In addition, a current meter was
available for lowering from the deck and as part of
a bottom current pop-up system. Mechanical bathy-
thermographs (BTs), expendable bathythermographs
(XBTs), and surface water samples for salinity and
silicate determinations were taken along the ship's
track.

Along the 105°E. meridian, the Nansen and STD
data, in conjunction with the data collected on Cruises
48 and 49, form the basis of a general oceanographic
description of the southeastern Indian Ocean. BTs
and XBTs were taken from 34°S. to the ice, at 61.5°S.
The most striking feature is the Australasian Sub-
antarctic Front, which was crossed at 48°S.; the sur-
face salinity dropped from 34.5 to 34.1 per mill, and
the temperature dropped 3°C. The Polar Front was

crossed 120 km farther south. The Polar Front is
marked only by the subsurface features of a temper-
ature-minimum layer at 250 meters and the appear-
ance of the deeper temperature-maximum and oxygen-
minimum core layers. The Polar Front is situated
directly above the midocean ridge, a fairly common
occurrence.

The dramatic Australasian Subantarctic Front is
typical of the Indian Ocean sector of antarctic waters.
In other sectors, the Polar Front stands out as the
predominant feature and can be identified readily by
observation of surface characteristics as well as the
more reliable subsurface features. However, from the
southern tip of Africa to the Campbell Plateau, it
would be nearly impossible to identify the Polar Front
by surface features alone.

A frontal zone near 5505 was observed in which
the temperature-minimum layer dropped abruptly
from 1.0°C. to —0.5°C. Surface temperature and
salinity also showed some unsteadiness. This feature
is common in antarctic waters but has not been dis-
cussed in the literature. South of this front the trend
of the isopleths is horizontal, and a two-layer ocean
is clear, while north of it the temperature and salinity
structure, although still "antarctic," is much more
complex.

Near 59°S. the surface salinity began to fall steadily
as we proceeded southward, and the surface temper-
ature dropped to - 1.0°C. A loosely packed ice field
was first encountered near 60.5°S., where we began
the first of the ice field studies.

We studied, in varying detail, four ice fields. The
STD was used for shallow casts to obtain closely
spaced profiles and time-series observations. The cur-

Dr. Gordon was the U. S. Antarctic Research Program
representative on Cruise 50.
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rent meter was lowered by the hydro wire and left to
record for periods of hours at a number of depths.
BT and XBT sections with surface sampling for salinity
and silicates also were obtained. The four ice field
study areas were—

Case 1 61°S. 106°E.	November 24 to 26
Case 2 64.5°S. 120°E.	November 30 to December 1
Case 3 64.5°S. 139° to 144'E. December 5 to 9
Case 4 66°S. 170°E.	December 14 to 15

Each area was found to differ from the others in some
way, but on preliminary inspection we were able to
group cases 2 and 4 together and cases 1 and 3
together.

Cases 2 and 4 showed a broad, uniform tempera-
ture-minimum layer with two distinct haloclines—one
separating apparently recent melt water from the
subsurface layer and a deeper one capping the upper
circumpolar deep water. Salinity of the subsurface
layer was a high 34.2 to 34.3 per mill; tempera-
ture, less than —0.6°C. North of the 120°E. ice field,
the layer "outcropped" at the surface. We believe this
layer represents the winter condition of water directly
below the ice. Its high salinity (as compared to normal
surface water) and low temperature suggest that it
may originate as brine released during sea ice forma-
tion. If true, brine storage in the surface water must
have more influence on the salt balance of antarctic
water than previously thought.

Cases 1 and 3 showed a shallower and thinner tem-
perature-minimum layer and only one distinct halo-
dine. In this group, as in cases 2 and 4, the tempera-
ture-minimum layer appeared to be saltier than it
generally is in late summer. Although case 1 appeared
to be simply a situation in which the upper layers
have mixed, case 3 was more interesting. In case 3,
the pycnocline was extremely shallow, reaching only
50 meters in depth rather than the more usual 100 to
200 meters. Of interest is the form of the ice field in
this region. We were in a large embayment of ice-free
water surrounded by a wall of very thick pack ice.
Perhaps case 3 was in a region of general upwelling.

The surface-salinity and silicate samples in the ice
fields and to the north show that the melt water does
not extend far to sea. In general, it is not very con-
centrated. No sample below 33.0 per mill was found,
indicating a very rapid mixing of the melt water. In
case 2, the melt water terminated abruptly only half
a kilometer from the ice, while in case 1 it extended
in dilute form for nearly 200 km. The difference may
be related to wind conditions, which in case 2 pro-
duced a southward Ekman drift and in case 1 a north-
ward drift: hence one case contained the melt water,
and the other spread it out. The surface silicates in all
cases nearly doubled as one approached within 100
km of the edge of the ice, perhaps because the sea ice
negatively influences blooms of diatoms and radiolaria
(Clowes, 1938).

Track of Eltanin Cruise 50.
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The deep stations taken among ice in the case 3
area show that the low-salinity Antarctic Bottom
Water produced along the Adélie Coast is much more
extensive than found in February 1969 during Eltanin
Cruise 37 (Gordon, 1969). The high-salinity Ant-
arctic Bottom Water derived from the Ross Sea was
found to be similar in position and concentration to
that found in 1969, but in December 1971 it was
separated from the sea floor by a concentrated layer
of low-salinity bottom water only tens of meters in
thickness. In addition, low-salinity bottom water is
observed north of the high-salinity Ross Sea Antarctic
Bottom Water. In two cases, the Ross Sea bottom
water was found to be sandwiched between the low-
salinity variety. The most concentrated low-salinity
Antarctic Bottom Water was found at 65°S. 143.5°E.
Its potential temperature was —0.73°C.: salinity,
34.676 per mill; oxygen content, 6.06 milliliters per
liter; and silicate content, 103 microgram-atoms per
liter. Bottom velocity was 15 centimeters per second.
These values are close to those of newly formed Ant-
arctic Bottom Water coming from the Weddell Sea.
The high-salinity Antarctic Bottom Water, found just
90 meters above the low-salinity variety, had a poten-
tial temperature of —0.41°C.; salinity, 34.720 per
mill; oxygen content, 5.52 milliliters per liter; and
silicate content, 109 microgram-atoms per liter. These
observations may be the first to demonstrate real fluc-
tuations of bottom water characteristics in deep water
near Antarctica.

The stations along 170°E. showed that the Ross
Sea Antarctic Bottom Water extends to the southern
flanks of the midocean ridge. The highest salinity Ant-
arctic Bottom Water on this cruise, 34.728 per mill,
was found at 65°S. 165°E.

Along 170'E., only STD data were taken. These
data fill a gap in existing knowledge. The 170°E.
meridian crosses the Antarctic Circumpolar Current
where it is constricted by the Campbell Plateau and
the midocean ridge. The intense flow to the south of
the Plateau is marked by a broad region of manganous
nodules. Two bottom current meter stations, each of
3 days' duration, were obtained in this area. The ship
doubled back across the Polar Front zone (59° to
63°S.) for study of time variability. Although the
region east of the Macquarie Ridge often possesses a
complicated double Polar Front zone, the double front
during our transects was not well developed. The
secondary front was observed clearly at 61°S., but the
primary front was weak and quite warm (just a bit
below 3°C.) at 59°S. The Australasian Subantarctic
Front was crossed along 170°E. at 55°S.

The last few days of the cruise were devoted to a
special track for a geophysical survey. An emergency
stop was made on December 31 at Dunedin to land a
crew member stricken with a heart attack at sea.
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Bird and fish locations are recorded
in two new antarctic map folios

Two more folios in the Antarctic Map Folio Series,
which is produced under a contract with the National
Science Foundation, have been published.

Folio 14, Birds of the Antarctic and Subantarctic,
was prepared by G. E. Watson, J . P. Angle, P. C.
Harper, M. A. Bridge, R. P. Schiatter, W. L. N.
Tickell, J . C. Boyd, and M. M. Boyd. It contains 18
pages plus 15 plates and costs $10.

Folio 15, Coastal and Deep-Water Benthic Fishes
of the Antarctic, by Hugh H. DeWitt, contains 10
pages plus five plates and costs $6.

Folios may be ordered from the American Geo-
graphical Society, Broadway at 156th Street, New
York, New York 10032.

Antarctic Research Series
Volume 18 published

Antarctic Pinnipedia, the 18th volume of the Ant-
arctic Research Series, has been published. The 226-
page book was edited by William Henry Burte.

The Antarctic Research Series is supported by a
grant from the National Science Foundation. Copies
are for sale by the American Geophysical Union, Suite
435, 2100 Pennsylvania Avenue, N. W., Washington,
D. C. 20037. Volume 18 costs $25.

Navy man dies at McMurdo Station

William Dean Decker, a chief aviation machinist's
mate and the leading chief petty officer of Antarctic
Development Squadron Six (VXE-6), died in his
sleep at McMurdo Station on October 11, 1971. Doc-
tors attributed his death to heart attack.

Chief Decker was a veteran of more than 21 years
of naval service. He had arrived at McMurdo Station
less than 48 hours before his death. Interment was at
Arlington National Cemetery following a military
funeral.
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Biological sampling in the Argentine Basin:
R/V Hero Cruise 71-4

HAYDE LENA and SAi& SouTo
Departamento de Ciencias Biológicas

Ciudad Universitdria
Nz'tñez, Argentina

Each austral winter, when ice covers R/V Hero's
usual domain along the Antarctic Peninsula, the 38-
meter research vessel makes a number of cruises off
southern South America. The 26-day Cruise 71-4,
which began at Punta Arenas, Chile, on August 3 and
ended at Buenos Aires, Argentina, on August 29 (see
ma!)), was one of four such operations during 1971.

The ship's scientific mission included four basic
programs: sampling for plankton, bottom life, fishes,
and bacteria.

In the plankton sampling, carried out by the au-
thors, 560 samples were obtained from 302 stations.
This material will be used to complete an investiga-
tion using biological specimens, especially Forami-
nifera, that can indicate the surface hydrology of the
southwestern Atlantic Ocean. The material also will
he used to continue a systematic ecological and hydro-
logical study of such - other groups of planktonic orga-
nisms as Dinofiagellata, Foraminifera, Tintinnida,
Copepoda, Pteropoda, and Chaetognatha.

The bottom sampling was carried out by Ricardo
Bastida of the Instituto de Bi&ogia Marina, Mar del
Plata. Samples were taken at nine stations between
Puerto Deseado and Buenos Aires. The abundant
material collected will be used in a continuing study
of the benthic communities on the Argentine conti-
nental shelf.

Ichthyological sampling was carried out by Atila
Gosztonyi of the Estación de BiologIa Marina, Puerto
Deseado, and Aldo Tomo of the Servicio Nacional
de Pesca, Buenos Aires. Despite bad weather, which
hampered work in the first part of the trip, many
fishes were captured. These specimens will be used in
scientific and economical evaluation of the fishes of
the Argentine Basin.

The bacteriological sampling was carried out by
Adela Caria of the Museo Argentino de Ciencias
Naturales, Buenos Aires. Her principal objective is to
classify the Argentine Basin bacteria, as yet practically
unknown.

All the collected material was sorted and cultured
in the laboratories of the ship, but further study will
take place in the investigators' institutions.

Port calls were made at Puerto Parry, Isla de los
Estados, and at Puerto Deseado, Argentina. At the
latter, Atila Gosztonyi and Sara Souto disembarked
and Aldo Tomo, Adela Carla, and Ricardo Bastida
boarded.

This trip was organized by the Comité Nacional de
Oceanografia, Argentina, and was planned in co-
operation with the National Science Foundation's
Office of Polar Programs. The success of the cruise
itself was due largely to the efficiency of Captain
Franklin Liberty and the crew of R/V Hero.
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R/V Hero Cruise 71-5 to Isla de los Estados

HENRY A. IMSHAUG
Department of Botany and Plant Pathology

Michigan State University

Isla de los Estados was discovered in 1616 by
Schouten and Le Maire, who named it in honor of
their native land, Holland. The first naturalists to visit
the island, J . and G. Forster, A. Sparrman, and W.
Anderson, did not arrive until late 1774 when Captain
Cook anchored off Islas Año Nuevo on his second
voyage. Collections were made at that time only from
Islas Aiio Nuevo, off the north coast of Isla de los
Estados. The late 18th and 19th centuries saw several
noted plant collectors on Isla de los Estados: Menzies
in 1787, Foster in 1828, Spegazzini in 1882, Hahn in
1882, Alboff in 1896, and Racovitza in 1898. Skotts-
berg visited the island in 1902 at the start of the
Swedish South-Polar Expedition and again in 1903,
after the wreck of the Antarctica. Few visits have been
recorded since; Hicken in 1912 and Castellanos in
1933-1934 were the only plant collectors until the
last decade saw a renewed activity.

A survey of the vertebrates, arthropods, and marine
biota was undertaken during Hero Cruise 71-2 (Flint,
1971). Consequently, one of the objectives of Cruise
71-5 was to survey the terrestrial plant life of the
island.

Photoe: H. A. Imshaug

Figure 1. Inner harbor of Puerto Hoppner. Outer harbor is in
background.

The island lies off the eastern tip of Tierra del
Fuego and is separated from the Antarctic Peninsula
by the Drake Passage. Its long axis runs east—west and
extends for about 60 kilometers. Both the north and
south coasts are indented by a series of bays and har-
bors, many fiord-like, some of which almost bisect the
island (fig. 1). For example, Puertos Cook and Van-
couver are separated by only a low narrow ridge about
600 meters wide.

The evergreen forest that characterizes the western
edge of Chile continues east along the islands south of
Isla Grande de Tierra del Fuego and extends to the
eastern tip of Isla de los Estados. This forest type is
lacking in the Argentine part of Isla Grande, except
for a strip along the southeastern coast. The strong
westerly and southwesterly winds that prevail at this
latitude affect markedly the vegetation of the western
end of the island, especially at Cabo San Bartolomé.
Not hof agus grows here only in low to prostrate wind-
shorn groves in a landscape marked by tussock grass
and cushion plants (fig. 2). Although evergreen
Nothofagus, N. bet uloides, form the greater part of
the forests, and the only deciduous Not hof agus present,
N. antarcticus, are limited to higher elevations near
treeline, the cryptogamic flora on the boles is more
reminiscent of the deciduous Nothofagus forest in the
central part of the Strait of Magellan than the ever-
green Nothofagus forest to the west. Only rarely does
the bryophyte cover approach the density and thick-

Figure 2. Tussock grass (Poo Rabeltafa) and cushion plants (Bolax
gummilera) on north slope of Peninsula do Cabo San Bartolom.
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Figure 3. Isla de los Estados, with
landing sites (dots) from which

collections were made.

/
ra

ness that characterizes the evergreen forests of the
Chilean archipelago. It is clear that any attempt to
describe the plant communities or associations on Isla
de los Estados must include the lichens and bryophytes.

The itinerary of Cruise 71-5 was designed to survey
both the north and south coasts of the island along the
east-west axis. R/V Hero departed Punta Arenas on
October 11, 1971, and returned on November 14,
1971. All landings are shown in fig. 3 and may be
summarized as follows: Bahia Buen Suceso (October
13-14), Bahia Valentin (October 15-16), Bahia
Crossley (October 17-18), Isla Observatorio (October
19), Isla Alférez Goifre (October 20), Puerto Roca
(October 21), Puerto Basil Hall (October 22), Puerto
Cook (October 23-24), Puerto San Juan del Salva-
mento (October 25-26), Puerto Vancouver (October
28-29), Bahia Primera (October 30), Puerto Celular
(October 31-November 1), Puerto Alexander (No-
vember 2), Bahia Capitan Cánepa (November 3-4),
Peninsula de Cabo San Bartolomé (November 5),
Bahia Flinders (November 6-7), Puerto Hoppner (No-
vember 8-9), Puerto Parry (November 10-11), Bahia
Crossley (November 11), and Bahia San Sebastian
(November 13). At each landing, an effort was made
to sample littoral, bog, heath, scrub, forest and alpine
sites. The three bays visited on Isla Grande de Tierra
del Fuego (Bahia Buen Suceso, Bahia Valentin, and
Bahia San Sebastian) yielded data for comparison
with the flora across the Estrecho de la Maire.

Personnel of the expedition included specialists in
the variousplant groups. Lichens were collected by
Dr. H. A. Irnshaug, assisted by Mr. Karl E. Ohisson
(Michigan State University) ; bryophytes, both hepat-

ics and mosses, by Mr. Mike Ostafichuk (University
of Alberta), hepatics by Dra. Gabriela G. Hässel de
Menendez and mosses by Prof. Celina M. Matteri
(Museo Argentino de Ciencias Naturales, Bernardino
Rivadavia, Buenos Aires, Argentina); vascular plants
by Dr. T. R. Dudley (U. S. National Arboretum),
assisted by Mr. Garrett E. Crow (Michigan State Uni-
versity) and Mrs. R. N. P. Goodall (Est. Harberton,
Tierra del Fuego). The plant collections (excluding
duplicates) total 7,958 from Isla de los Estados plus
an additional 1,573 from Isla Grande de Tierra del
Fuego. These may be broken down into groups as
follows:

Isla Grande	Isla de los Estados
Lichens	 661	 3,554
Bryophytes	 632	 2,991
Vascular plants	 280	 1,413

Dr. Dudley, Dra. Hässel de Menendez, Dr. Imshaug,
and Prof. Matteri will work up their own collections.
The mosses collected by Mr. Ostafichuk will be studied
by Dr. Dale Vitt (University of Alberta), and his
hepatics will be studied by Dr. John Engel (Michigan
State University). The results of these studies will be
presented in a flora of Isla de los Estados to be pub-
lished in the Antarctic Research Series.

While it is premature to evaluate the scientific re-
sults of the survey, it may be stated that much valuable
information has been obtained as to the morphology,
taxonomy, and ecological requirements of little known,
critical species. Of special interest to biogeographers
was the unexpected discovery of many lichen species
that were presumed to have their southern limits north
of the Strait of Magellan. A possible explanation for

oq^

MARCH-APRIL 1972	 43



this disjunct occurrence is the apparently greater
amount of sunshine than in the intermediate channel
district.

Peat cores were taken with a Davis peat sampler
from three sites (Puerto Vancouver, Puerto Celular,
and Bahia Crossley), with the greatest depth (9.5
meters) being reached at Bahia Crossley.

In addition to the botanical survey, a program of
bottom grab sampling of the waters surrounding Isla
de los Estados was carried out by Mr. Meade Cadot
for Dr. R. L. Kaesler (University of Kansas). This
was designed primarily for the study of Ostracoda and
entailed a grid sampling technique. A total of 35 sta-
tions were sampled, and about two-thirds of these
were located on the shelf off the north coast. In addi-
tion, 18 stations were sampled in harbors, 14 of these
being around Isla de los Estados. A study of these
samples should provide a knowledge of the variation
in the ostracode fauna found on the shelf surrounding
the island and on the upper part of the slope on the
south side, down to about 500 meters.

Mr. Dean A. Shinn, from the Smithsonian Oceano-
graphic Sorting Center, assisted in the bottom sam-
pling and preserved macroscopic organisms brought
up during the sampling program as well as the marine
biota collected from 19 shore and baited net stations.
The shore stations included a variety of environments
in the intertidal zone. This material complements that
obtained in Cruise 71-2.

Since Cruise 71-5 visited Isla de los Estados during
the nesting season for waterfowl and sea birds, we
were fortunate in observing breeding colonies of
Eudyptes crestatus (rockhopper penguin), Spheniscus
magellanicus (magellanic penguin), and Macronectes
giganteus (giant petrel). Humphrey et al. (1970)
regarded all three as nonbreeding residents of Tierra
del Fuego. At least 1,000 pairs of rockhopper penguins
were in a rookery in the southeastern corner of Bahia
Franklin. Rookeries of the magellanic penguin were
seen at Bahia Flinders, Isla Observatorio, and Isla
Alférez Goifre. About 30 pairs of the giant petrel were
seen on the ridge of the Peninsula de Cabo San
Bartolomé.

Isla de los Estados is relatively free of introduced
grazing mammals. Goats, apparently released 30-40
years ago, were seen only at Bahia Crossley, Bahia

Flinders, and Peninsula de Cabo San Bartolomé. Cat.
tle released Ca. 1963 at Bahia Crossley are still con-
fined to that region. Rabbits were seen only on Isla
Observatorio. It is hoped that every effort will be
made to prevent further introductions, since Isla
de los Estados still has many large areas of natural
ecosystems which await detailed study.

The success of Cruise 71-5 is due in no small meas-
ure to the interest, resourcefulness, and ingenuity
shown by Captain Liberty and his crew. It is also with
sincerest thanks that the scientists call attention to
their genuine hospitality, courtesy, good nature, and
cooperation.
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Journal editor takes new position
K. G. Sandved, director of the Polar Informa-

tion Service, has moved to another position in
the National Science Foundation.

Mr. Sandved came to the Foundation in 1962
to organize a clearinghouse for antarctic infor-
mation that later evolved into the Polar Infor-
mation Service. As part of his responsibilities,
he was instrumental in founding the Antarctic
Journal and has served as its editor since the
first issue appeared in 1966.

Mr. Sandved is now Special Assistant to the
Deputy Assistant Director for the National and
International Programs directorate, which in-
cludes the Office of Polar Programs.

Guy G. Guthridge, who has been technical
editor of the Journal during the past year, re-
places Mr. Sandved as editor and is presently
acting director of the Polar Information
Service.
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