
On 13 September 1984 Mt. Erebus was shaken by the first of a many large explosions. This
view of the crater rim of Mt. Erebus was taken from the southwest on 20 October. Large vol-
canic bombs can be seen on the west side of the mountain. In the background is Mt. Terror.

NSF photo by Philip R. Kyle.
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Mt. Erebus surprises Ross
Island inhabitants	 In this issue

On 13 September 1984, Mt. Erebus, the
world's most southern active volcano, was
jolted by a number of large explosions.
These events were recorded not only by
the five seismic stations on the volcano's
slopes but also by infrasonic detectors at
Windless Bight (29 kilometers away), the
seismograph at New Zealand's Scott Base
(37 kilometers away), and a tidal gravimeter
at the Amundsen-Scott South Pole Sta-
tion (about 1,400 kilometers from Mt.
Erebus). Before September strombolian

activity (volcanic activity characterized by
fire fountains of lava from a central crater)
has only been recorded by the seismic sta-
tions on the volcano's slopes.

From 13 to 19 September, 8 to 19 large
explosions occurred each day on the 3,794-
meter high volcano. The explosions de-
creased to two to eight per day between
20 and 26 September, then increased to
12 to 27 per day from 26 to 29 September.
During this time personnel at McMurdo,
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the U. S. station on Ross Island about 37
kilometers from Mt. Erebus, observed
numerous mushroom-shaped plumes of
various colors; these rose as much as 2,000
meters above the summit. Early in the
morning on 16 September and during mid-
morning on 26 September, observers at
McMurdo Station reported hearing explos-



ions; a few people also reported feeling
slight earth tremors.

From the sea ice near Hut Point, Ross
Island, other observers saw a bright glow
around the volcano's summit on 17 Sep-
tember. Six minutes later incandescent vol-
canic bombs were ejected from the sum-
mit about 600 meters into the air. Glowing
tephra from this explosion, which was one
of the largest recorded by the infrasonic
and seismic equipment, was observed by
people at Butter Point about 70 kilome-
ters away. From Cape Royds others noted
that the northwest slopes of Mt. Erebus
were covered with new ash down to an
elevation of approximately 3,400 meters.
Around the summit crater fumaroles were
substantially more active, and on the lower
eastern flank a 300- to 500-meter high,
narrow plume (possibly a geyser) was seen.

During October the seismic network on
the volcano, the Scott Base seimograph,
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and the Windless Bight infrasonic detec-
tors recorded between 6 and 27 large erup-
tions daily. Most of these explosions ejected
volcanic bombs that averaged about 2 to 4
meters in diameter but were at times as
large as 6 to 8 meters in diameter. Some of
these bombs were thrown as high as 500
meters above the volcano's summit, and
most landed near the upper 150 meters of
the outer crater rim.

On 20 October Philip Kyle, the geo-
physicist who coordinates the U. S., New
Zealand, and Japanese seismic investiga-
tion of Mt. Erebus, and David Bresnahan,
the National Science Foundation Repre-
sentative at McMurdo Station, flew over
the summit crater in a Hercules ski-equip-
ped airplane and made the first direct obser-
vations of the crater and lava lake since
the beginning of the eruptions. Members
of this international team, which estab-
lished and maintains the seismic stations
on Mt. Erebus, last observed the lava lake
in late 1983. At that time the lake was a
fluid, convecting pool and was about 100
meters below the inner crater rim. After
his October flight Dr. Kyle reported that
the lava lake surface had solidified and
formed a dome that sloped upward to
within about 30 meters of the inner crater
rim. The hardened lava was piled up against
the inner crater's north wall and sloped
southward. Near the center of the uplif-
ted, hardened lava, a small vent, which
contained incandescent material, was pre-
sent; scattered fumaroles had formed in
the lake surface.

Although Dr. Kyle did not observe any
explosions, he reported that about 500 to
1,000 volcanic bombs had accumulated on
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the outer crater rim after 3 to 4 days of
heavy snow that covered earlier ejected
materials. Before September's increased
activity, few volcanic bombs ejected from
the lava lake had ever reached the crater
rim.

The volcano continued to be active into
December 1984. Although gas coming from
the volcano prevented the scientists from
making direct observations, they believe
that a small lava lake has formed. Sounds
emitted from the crater seem to support
this theory.

History of volcanic activity
More than a century ago British explorer

James Ross and his party were the first
people to see Ross Island's active volcano
and observed activity that may have been
similar to that which occurred in Septem-
ber 1984. He described the volcano, which
he named Mt. Erebus, as follows:

"Mt. Erebus was observed to emit smoke
and flame in unusual quantities. . . . A
volume of dense smoke was projected at
each successive jet with great force, in a
vertical column, to the height of between
1,500 and 2,000 feet above the the mouth
of the crater. . . . The diameter of the
columns of smoke was 200 and 300 feet,
as near as we could measure it; whenever
the smoke cleared away, the bright red
flame that filled the mouth of the crater
was clearly perceptible; and some of the
officers believed they could see streams of
lava pouring down its sides until lost
beneath the snow which descended from
a few hundred feet below the crater......
(Ross, 1847)

-	&JJ
NSF photo by Philip A. Kyle.

The main crater floor is littered with volcanic bombs and other debris; the inner crater, where
up until September 1984 there was an active lava lake, has solidified and dommed up by more
than 100 meters over previous levels.
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Although since January 1841 Mt. Erebus
has continued to be active, this activity
has not been as dramatic as that observed
by Ross. Between 1841 and 1956, few
observations of the volcano were made. A
U. S. Navy airplane flew over Mt. Erebus
in 1963, and photographs were taken of
the inner crater. These photographs sug-
gested to scientists that there was molten
lava in the crater at that time (Kyle et al,
1982).

In 1972 geophysicists began making
regular observations of the summit crater.
Since that time they have watched the inner
crater lava lake develop from a few small
patches of fluid lava around the crater floor
to an oval-shaped convecting lava lake
about 120 meters long (Kyle et al, 1982).
Mt. Erebus is one of three convecting mag-
ma lake volcanos in the world; the others,
Erta Ale and Nyiragongo, are in Ethiopia
and Zaire, respectively. The Erebus lava
lake is at the top of the magma column,
which is connected to a magma chamber.
From observations geophysicists know that
the oval-shaped lake has had a simple con-
vection pattern. Magma wells up from two
centers about one-third of the way from
each end of the lake and sinks down around
the lake's edges and along a zone roughly
in the lake's middle (Kyle and Otway,
1982).

In 1982 U. S., New Zealand, and Japan-
ese geophysicists reported that between 8
and 10 October 1982 an unusual number
of small earthquakes occurred on Mt.
Erebus. The greatest number, 650 micro-
earthquakes, were recorded on 8 October;
before this an average of 20 to 80 small
tremors had been recorded each day. Geo-
physicists believe that this seismic activ-
ity was associated with deep magma move-
ment and the injection of lava from the
magma chamber into an arm-like dike
(Kienle, Kaminuma, and Dibble, in press).

Possible cause of 1984 activity
Scientists are collecting data to deter-

mine what caused the increased level of
activity. After microprobe analyses of glass
from the volcanic bombs collected in Octo-
ber 1984, Dr. Kyle described these sam-
ples as identical in composition to glasses
in the anorthoclase phonolite bombs that
have been collected since 1972.

U. S., New Zealand, and Japanese scien-
tists continue close observation of Mt.
Erebus, but they believe that they know
why the explosions occurred. Data indi-
cate that the convection in the lava lake
slowed enough to allow the lava to solid-
ify, and the lava lake disappeared complet-
ely. The newly formed crust trapped gas
coming from the magma column and caused
pressure to build up beneath the frozen
lava. Because of this pressure, the surface
domed up. Eventually, the gas pressure
built up sufficiently to cause a series of

large explosions. The geophysicists esti-
mate that the initial explosions threw vol-
canic bombs as large as 10 meters in diame-
ter more than 1.5 kilometers from the crater.
Although Mt. Erebus entered a more explo-
sive phase of activity this austral sum-
mer, the geophysicists believe that this
activity may indicate that the volcano is
declining in activity.
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birds near Palmer Station during the aus-
tral summer; however, they have not made
many winter observations. Also, little has
been published on the daily and year-round
occurrence of marine mammals in this area
where five of the six species of antarctic
seals, as well as other marine mammals,
can be observed regularly.

NSF photo by Gary and Rebecca Heimark.

Elephant seals—breeding bull, cow, and pup—on Elephant Rocks near Palmer Station on 23
October 1983. Observations by Gary and Rebecca Heimark of elephant seals near Palmer
Station in 1982 and 1983 indicate that this area now marks the southernmost extension of the
breeding range for these seals. Their article, which begins below, provides information on
elephant seals, other marine mammals, and birds.

Birds and marine mammals
in the Palmer Station area

December 1984



From 3 December 1982 through 8 De-
cember 1983, we kept daily records of birds
and mammals that we observed in the
Palmer Station area. This area includes
Biscoe Bay, Stepping Stone, Shortcut, Tor-
gersen and Humble islands, and Norsel
Point which is 2.5 kilometers northwest
of Palmer Station (figure 1). Most of our
daily observations were taken from the
station buildings, the glacier east of the
station, and Bonaparte Point to the south-
west.

From December 1982 to 15 April 1983,
we used rubber boats at least once a week
to visit the islands listed above. From 15
April to 8 December 1983, we visited these
islands 16 times. Heavy pack ice prevented
us from travelling to the islands from 13
to 27 August, from 10 to 17 September,
and from 20 September to 9 October.

Birds
Adélie penguin (Pygoscelis adeliae).

Adélie penquins were already incubating
their eggs when we arrived at Palmer Sta-
tion on 3 December 1982. The first eggs
hatched no later than 20 December; by 28
December nearly all had hatched. Imma-
ture Adélies, many in full juvenile plum-
age, were in creches on 8 February. Because
there were fewer penguins than have been
reported previously during this time of
year, we believe some juveniles had already
fledged. Most had fledged by 17 February
when many were seen in the non-breeding
areas near Palmer Station. By 20 February
only a few chicks that had not completed
molting remained in the rookeries on
Torgersen and Humble islands. By early
March we saw no immature Adélies on
any of the islands, and none were seen
again that year.

We saw one molting adult as early as
11 February, but by 2 March we noted
many adults molting. A few already had
completed their molt except for tail feath-
ers. By 20 February, only a few molting
adults remained near Palmer Station.

The number of adults increased by the
end of March. When we visited Torger-
sen Island on 9 April, we saw thousands
of Adélie penguins. While on the island,
we also observed the penguins perform-
ing ecstatic displays and mutual displays.
This activity continued until the end of
April when the number of birds gradually
decreased. On 15 May the Adélie popula-
tion on Torgersen Island peaked again
when we estimate that there were about
2,000 birds.

Although the size of the Adélie popula-
tion fluctuated after this, as many as 2,000
birds were seen at various times during
late May, June, and July. On 7 August,
we estimated that 3,000 Adélies were on
Torgersen Island. When pack ice covered
the sea on 13 August, we noted that the
number decreased dramatically. By 21
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August no Adélies were left on Torgersen
Island, but we saw four groups of about
50 birds each walk across sea ice that cov-
ered Biscoe Bay. Small groups of Adélies
were seen only five times in September.

The number of Adélies began to increase
after 12 October. By 20 October we had
counted 225 Adélies in the area and wit-
nessed two copulations within an hour.
On 23 October, we counted 1,300 birds
on Torgersen Island. The birds were paired,
and we observed many copulations. By 3
November, the rookery appeared to be at
its peak population. Only a few copula-
tion attempts were noted at this time. No
eggs were seen when we visited Torger-
sen Island on 9 November, but by 16
November nearly three quarters of the birds
were incubating eggs. None had hatched
by the time we left Palmer Station on 8
December.
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Of the five Adélie penguin rookeries
near Palmer Station, we were able to count
active nests on four islands—Torgersen,
Humble, Litchfield, and Cormorant. We
observed these sites in November and
December 1983. The table below shows
the number of nests present and the date
on which we made our observations. In
1971, Müller-Schwarze and Muller-
Schwarze (1975) counted active nests on
Torgersen, Humble, and Litchfield islands.
The table also cites their count and the
date of their observations. These data sug-
gest that the population on Torgersen
Island has remained stable while those of
Humble and Litchfield islands have de-
creased. We also compared our 1983 data
for Cormorant Island with data obtained
by David Parmelee during the 1978-1979
and 1979-1980 austral summers; this com-
parison suggests that the nesting popula-
tion on Cormorant Island is increasing.

WOOW

Figure 1. This map shows the region around Palmer Station and the sites where the Heimarks
made their observations.

Active Adélie penguin nests in 1971 and 1983.
These counts were recorded in 1971 by Willer-Schwarze and MUIIer-Schwarze

and in 1983 by Heimark and Heimark.

1971
	

1983

Number	of	 Number of
Island	 nests	Date	nests	Date

Torgersen	 8,650	2 December	8,732	20 November
Humble	 3,215	2 December	2,287	20 November
Litchfield	 890	2 December	635	20 November
Cormorant	 *	 *	 795	8 December

* For 1971 no nest count is available; however, Parmelee counted the nesting population (un-
published data) during the 1978-1979 and 1979-1980 austral summers. A comparison of this
data with the 1983 data, obtained by the Heimarks, suggests that the nesting population is
increasing on Cormorant Island.
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Figure 2. Blue-eyed shag pair on nest material in late winter. (Photograph taken on 4 Septem-
ber 1983.) NSF photo by Gary and Rebecca Heimark.

Chinstrap penguin (Pygoscelis an tar-
ctica). We saw chinstrap penguins at Palmer
from December 1982 to February 1983.
Most were single birds associated with
Adélie penguins in the Adélie rookeries.

On 24 January 1983, Rebecca 1-leimark
visited a rookery in the Joubin Islands,
about 15 kilometers west of Palmer Sta-
tion. This rookery was first noted by Par-
melee et al. in 1977. Most of the chin-
straps had two downy young but no eggs
at that time.

Gentoo penguin (Pygoscelis papua).
Occasionally we saw small groups of gen-
too penguins between midsummer and mid-
winter and again after 20 October. Unlike
the chinstraps, gentoos were not seen often
at the Adélie rookeries but seemed to pre-
fer the beaches. Rebecca Heimark saw eggs
and chicks of various ages on the Joubin
Islands on 24 January.

Southern giant fulmar (Macronectes gig-
anteus). We saw southern giant fulmars
almost every day while we were at Palmer
Station. They already were incubating eggs
when we arrived in December 1982, and
the first hatchling was seen on 9 January
1983. Some chicks fledged as early as 10
April, but at least one did not fledge before
14 May. Periodically during the winter,
we saw dark-plumaged young of the year.

On 3 July, we counted 102 southern
giant fulmars on Shortcut and Stepping
Stone islands and estimated that 80 per-
cent of these birds were paired at tradi-
tional nests. We continued to see pairs at
nests throughout the winter. Eggs were
first noted on Bonaparte Point on 14 Nov-
ember. We counted 29 nests (80 percent
with eggs) on Shortcut Island on 16 Nov-
ember. No eggs had hatched by the time
we left Palmer Station on 8 December.

Antarctic petrel (Thalassoica antarctica).
Antarctic petrels infrequently visit Palmer
Station. We saw a few of them only dur-
ing the winter between 17 July and 7 Sep-
tember and again on 23 November. The
largest flock seen was one with 14 birds
that flew over the station on 12 August.

Cape pigeon (Daption capense). Parmelee
et al. (1977) reported thousands of cape
pigeons at sea in April 1975 and April
1976. Although they suggested that the
Palmer area may be an important winter
feeding ground for the birds, we saw only
a few cape pigeons between 17 April and
22 May and between 1 and 16 July. Sight-
ings were infrequent between 4 Septem-
ber and 30 November. No cape pigeons
were seen at any time during the summer
months. Parmelee (personal communica-
tion) found one nest at 64 0 35'S 64023'W
on the west coast of Anvers Island where
a few birds evidently breed.

Snow petrel (Pagodrorna nivea). We saw
the first snow petrels on 22 March; the

next sighting was a flock of 30 to 40 birds
on 2 May. From that time on we saw these
birds at least every week until December.
The size of the winter population peaked
on 12 June when hundreds of snow petrels
were seen flying over the glacier behind
the station. Large numbers of snow petrels
were not seen again until early summer
when thousands flew over the glacier on
28 and 29 October. In 1975, Parmelee et
al. (1977) witnessed a similar movement
during 30 and 31 October.

Wilson's storm petrel (Oceanites ocean-
icus). We first observed Wilson's storm
petrels when we arrived at Palmer in
December 1982. Although we were unable
to document nesting or fledging dates, Brian
Obst (personal communication, 1983)
found many nests with eggs and chicks
on Bonaparte Point.

The last sighting of Wilson's storm
petrels before the austral winter began was
on 14 April 1983. These birds were seen
in the Palmer Station area next on 22
November.

Blue-eyed shag (Phalacrocorax atriceps).
Blue-eyed shags nest on Cormorant Island
in Biscoe Bay. The first time that we vis-
ited the rookery, on 16 January 1983, the
young shags were beginning to grow flight
feathers. By 10 February some had fledged.
By 9 April, after all the young had fledged,
we saw about 40 adults standing on nests.

Blue-eyed shags remained all winter near
Palmer Station; occasionally we saw large

feeding flocks of 100 to 2,000 birds. On
24 July, we visited Cormorant Island and
noted 40 to 50 pairs at nests. Some pairs
were performing displays. On that day
we also saw 1,000 to 2,000 shags fishing
in Arthur Harbor. Swimming in tight for-
mation all of the shags dove at the same
time. On a single dive about half of the
birds surfaced with fish. Because we could
observe Cormorant Island from the top of
the high glacier behind Palmer Station,
we were fairly certain that shags visited
their nests throughout the winter. When
we next visited Cormorant Island on 4
September, the shags were far advanced
in nest building (figure 2), and we wit-
nessed many displays. By 16 October the
colony appeared to be at its maximum size;
we observed vigorous territorial defense.
By 16 November, about 80 percent of the
nests had at least one egg. A few already
had a completed clutch of three. On 8
December, we counted 378 active nests.

American sheathbill (Chionis alba). On
16 January 1983, we saw two pairs of
sheathbills among the nesting blue-eyed
shags on Cormorant Island. Although we
did not find nests, we suspect that they
were nesting pairs, perhaps ones banded
there previously (Parmelee, personal com-
munication, 1984). We did not see sheath-
bills using any of the Adélie penguin
rookeries.

Holdgate (1963) described the sheath-
bill as a "well-documented visitor to the
station, scavenging on kitchen refuse."

December 1984



Palmer Station did attract a large number
during the 1983 winter, with the first
sheathbill arriving on 30 March. On 3 Sep-
tember we saw 37 sheathbills at one time—
the peak number during our period of
observation. The birds began to depart
around the middle of October; only a few
were seen after this.

We found two sheathbills with broken
wings following winter storms and sus-
pect that the injuries occurred when the
birds flew into obstacles.

South polar skua (Catharacta niaccor-
rnicki). South polar skuas were present
when we arrived at Palmer Station in
December 1982. We saw the first south
polar skua nest and eggs near Old Palmer
Station on 15 December. Another nest with
eggs was found on Bonaparte Point on 29
December. Because no chicks were seen
after 20 January (Brian Obst, personal com-
munication, 1983), we believe that the south
polar skuas had a complete nest failure
during the 1982-1983 austral summer.

South polar skuas migrate from the
Palmer area during the winter. We noted
that the south polar skua left before the
brown skua. By 24 April, the south polar
skua population was greatly reduced. Our
first spring sighting was on 16 Novem-
ber. We found no eggs before we left
Palmer Station.

Brown skua (Catharacta lonnbergi).
Brown skuas were present when we arrived
at Palmer Station in December 1982. Be-
cause brown skuas nested unsuccessfully
during 1982-1983 (Eric Hoberg, personal
communication, 1983) we saw no young
of the year. Although Parmelee et al. (1979)
reported nest failure because of an out-
break of fowl cholera among brown skuas,
we did not see evidence of fowl cholera in
1983.

Brown skuas returned to the Palmer area
on 30 October. A nest with two eggs was
discovered on 6 December on Humble
Island.

Southern black-backed gull (Larus do-
rninicanus). We saw southern black-backed
gulls every day of the year at Palmer Sta-
tion and observed that the gulls nested
successfully during 1982-1983. Immature
gulls of varying plumage (including age
classes that ranged from 1 to 4 years) were
seen periodically throughout the year. Par-
melee et al. (1977) reported that first-year
immatures leave the Palmer area in win-
ter. According to Parmelee (personal com-
munication, 1984), one banded bird of the
year migrated to Chile and another to
Argentina. We observed 10 first-year
immature gulls on 24 April, four on 23
May, four on 12 June, one on 22 August,
and one on 25 August. Seven were observed
on 4 September in a group of 71 adults.
On 20 September we saw a third-year sub-

adult bird; subadults of second- and third-
year age classes were seen frequently after
that date.

Bernstein (1983) reported that the win-
ter movements of the southern black-
backed gull correlate with shifts in the
pack ice. We noticed significant drops in
the number of gulls in the area on the
three occasions when sea ice formed in
the Palmer Station area.

In 1983, eggs were first seen on 17
November at Bonaparte Point. The gulls
were still incubating eggs when we left
the station 8 December.

Antarctic tern (Sterna vittata). Antarc-
tic terns were frequently seen throughout
the year, although we were unable to doc-
ument nesting or fledgling dates during
1982 and 1983. We saw antarctic terns
sporadically through the winter and noted
that the population increased significantly
in October. On 14 November 1983, we
discovered the first antarctic tern eggs,
when we found five nests on the rocks
overhanging Hero Inlet. No eggs had
hatched by the time we left Palmer Station.

Marine mammals
Fur seal (Arctocephalus gazella). Hold-

gate (1963) recorded no observations of fur
seals between 1955 and 1957; when they
first appeared is not recorded. Parmelee et
al. (1977a) reported in 1977 several small
colonies breeding on the Gossler Islands,
15 kilometers northwest of Palmer Sta-
tion. No mention was made whether fur
seals were present around Palmer Station
at that time.

We saw the first fur seal on 23 January
(figure 3). Fur seals were seen at least
weekly from mid-February until April. The
size of the population peaked on 24 March
when we saw an estimated 50 animals.
Between April and September, we saw fur
seals at least monthly. We saw 12 seals on
15 May, 17 on 19 June, 14 on 20 July, and
22 on 24 July. Only individuals or small
groups were seen in August. Two fur seals
were seen on 13 and 14 August, the first
day that sea ice formed in Arthur Harbor.
The last fur seal was seen 22 September,
after the sea ice blew out of the harbor.

We saw no female fur seals. Although
the increasing number of fur seals sug-
gests an expansion of their range, this
population is not breeding in the Palmer
Station area.

Cra beater seal (Lobodon carcinophagus).
Hoidgate (1963) reported that crabeater
seals were rarely seen except in 1955 when
27 were taken for dog food. We saw crab-
eaters frequently in the summer and occa-
sionally in small numbers throughout the
winter, except when continuous sea ice
was present. On 16 and 17 July, during

NSF photo by Gary and Rebecca Heimark.

Figure 3. Fur seal (male). The size of this
population appears to be increasing in the
Palmer Station area. (Photograph taken 21
January 1983.)

one of the worst storms of the winter, we
watched three crabeaters feeding in the
shallow water adjacent to the station dock.
The largest groups of crabeaters were seen
in February and November. We saw 24
crabeaters on 20 February, 30 on 11 Nov-
ember, 60 on 12 November, and about 30
on 17 November. Except for these sight-
ings, crabeaters were seen in small groups
or as individuals.

Southern elephant seal (Mirounga leon-
ma). Southern elephant seals were pres-
ent at Palmer Station during most of the
year. The population was composed pri-
marily of sexually mature but not breeding-
size males that probably were between 6
and 10 years old (Tierney, 1977). Males
of breeding size were observed frequently
from January to early May, although they
were not as numerous as the younger males.
The mature males completed their molt
by the end of May and departed the area.
Females were rarely seen.

On a few occasions small elephant seals,
about 4 feet long, were found at the haul-
out sites. These seals were probably no
older than a year and may have been young
of the year.

The number of elephant seals in the area
peaked on 15 May, when we counted 457
seals, and then gradually declined until 14
August when sea ice formed. No elephant
seals were seen when continuous sea ice
was present. By 11 October, five elephant
seals, two large males and three females,
returned to Elephant Rocks in Arthur Har-
bor. Three pups were born there between
14 and 19 October; a fourth pup was born
about 4 November (figure 4). This is the
first time elephant seals have been observed
pupping in this region (figure 5). Palmer
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NSF photo by Gary and Rebecca Heimark.

Figure 5. Elephant seal cow with 2-day old nursing pup—one of the first pups born near Palmer
Station in 1983. This photograph was taken 16 October 1983.

Station now marks the southernmost exten-
sion of their breeding range (Heimark and
Heimark, in press).

Although we did not observe any cop-
ulation, we assume breeding took place
on Elephant Rocks because one large male
was present and also remained on the island
several weeks after the last female departed
sometime between 20 and 23 November.
By 23 November, 43 elephant seals were
hauled-out on Elephant Rocks; most were
subadult males.

I-loldgate (1963) reported that elephant
seals were "commonly seen on small inlets
inshore from Torgersen Island," but "there
are no records of breeding." The increased
numbers of seals over previous years (Don
Wiggin, personal communication, 1983)
and the occurrence of pupping and breed-
ing indicate that the elephant seal is expand-
ing its breeding range.

Leopard seal (Hydrurga leptonyx). Hold
gate (1963) reported that leopard seals, usu-
ally single animals or small groups, were
seen frequently throughout the year. Hof-
man et al. (1977) reported that the leop-
ard seal population increased at Palmer
Station from December to mid-January and
declined during the winter. Our observa-
tions were the same. We saw leopard seals
several days each week between late De-
cember 1982 and 16 May 1983. Most were
sightings of individuals; however, on 24
January, we observed about 14 leopard
seals on the ice flows around several of

Figure 4. A 9-day old elephant seal—one of
four born near Palmer Station in 1983. This
photograph was taken on 23 October 1983.

NSF photo by Gary and Rebecca Heimark.

the Joubin Islands. Twelve were seen on 4
and 6 February in Arthur Harbor, when
the population near Palmer Station was at
its maximum and the first Adélie penguin
juveniles were fledging. Many leopard seals
were seen in the Lemaire Channel between 9
and 10 March. None were seen between
16 May and 4 September when a single
seal was seen swimming near Shortcut
Island. Leopard seals were not seen again
until 17 November.

Weddell seal (Leptonychotes wedelli).
Between our arrival at Palmer Station and
midwinter, we saw single Weddell seals
on 15 January, 11 February, 3 March, and
19 and 23 June. In every case seals were
hauled out on the beaches of local islands.
We saw Weddell seals more frequently
after midwinter. This may be partially
explained by the frequent occurrence of
pack ice in the area and the formation of
fast ice in Hero Inlet, just south of the
station. Hoidgate (1963) reports no obser-
vations of Weddell seals until late August
1955.

We saw a female, which had been tagged
11 years earlier, on 4 September. She did
not pup in the immediate area.

In 1955, Hoidgate (1963) reported that
on 21 September the first of three pups
was born in the area. We saw our first
pup on 27 September when it was a few
hours old. On 16 October we counted 10
pups. Weddell seals near Palmer Station
pupped about the same time as the Signy
Island Weddell seals (Smith and Burton,
1970) but about a month earlier than the
Weddell seals in the McMurdo Sound area
(Fenwick, 1973). Cows and pups began

dispersing during the first week in No-
vember.

Hoidgate (1963) reported that although
three Weddell seal pups were born near
the station in 1955, by 1957 no pups were
born. He felt that the decline was caused
by killing the locally breeding population
for dog food. Our observation of 10 pups
indicates a recovery of the Weddell seal
population in the area.

Humpback whale (Megaptera novaeang-
lina). Humpback whales swam into Arthur
Harbor on eight occasions: one was seen
on 25 January, and two were seen 1 Febru-
ary, 31 March, 3 April, and 16 and 29
May. On 8 March Rebecca Heimark saw
two whales at the south end of the Lem-
aire Channel. The latest winter sighting
of humpback whales was on 29 May. Two
returned on 9 November and three were
seen in Biscoe Bay on 8 December when
we left the station.

Killer whale (Orcinus orca). We first
saw killer whales on 25 January, when a
small pod was seen far out to sea. We saw
8 to 10 killer whales on 1 October and 15
to 20 on 7 November. On each occasion
the pod included both males and females
and stayed in the area less than an hour.

We wish to acknowledge the help given
to us by the people at Palmer Station in
1983. We thank especially David Parmelee
who reviewed this paper.

—Gary M. Heimark and Rebecca J.
Heimark; Isle, Minnesota 56342. Gary and
Rebecca Heimark were employed by ITT/
Antarctic Services, Inc., as support staff
at Palmer Station from December 1982 to
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December 1983. ITT/Antarctic Services,
Inc., is the National Science Foundation's
antarctic support contractor and has its
headquarters in Paramus, New Jersey.
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Structural and metamorphic study
of the Beagle Channel lineament,
Chilean Tierra del Fuego:
RN Hero cruise 84-3

The objective of R/V Hero cruise 843*
was to study the geologic features of the
Beagle Channel lineament. The cruise was
scheduled to occur between 16 May and 5
June 1984 (see figure 1 for cruise area); it
was interrupted by a 4-day search for a
missing airplane near Ushuaia, Argentina.

We visited the coastlines on the north
and south shores of the Beagle Channel,
including both northwest and southwest
arms, as well as many fjords in the south-
ern part of Cordillera Darwin. Study of
the structural and metamorphic histories,
together with age constraints established
by uranium-lead zircon work, will help
us to better understand the kinematics of
back-arc basin closure and its effect on

* Hero cruises in Chile's 200-nautical-mile zone
were conducted with the assistance and per-
mission of the Chilean government. In June
1983 representatives of the U. S. and Chilean
governments signed an agreement that out-
ines 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.

the continental margin. Metamorphic pe-
trology, garnet zonation, and fluid inclu-
sion studies will be used to determine P-T
(pressure-temperature) paths of the rocks
collected as well as to elucidate the rela-
tionship between metamorphism and defor-

Figure 1. Areas visited on A/V Hero cruise 84-3.

mation. Shear-sense techniques will be
applied to highly sheared rocks on both
sides of the Beagle Channel (figure 2).

In southern Chile we had the unique
opportunity to study the deformational



Figure 3. Geologic map of Tierra del Fuego. BB: Bahia Brooks; BC: Beagle Channel; IH: Isla
Hoste; IN: Isla Navarino; LF: Lago Fagnano; SA: Seno Almirantazgo; SG: Seno Garibaldi. Lines
indicate the location of sections in Dalziel, 1983.

Figure 2. Pre-tectonic foliated granite (Darwin
suite, Nelson et al., 1980) Bahia Pia, Cordil-
lera Darwin.

and uplift history of a tectonically well
constrained arc-back-arc basin/continen-
tal margin setting (figure 3). In the mid-
Cretaceous a back-arc basin, partially
floored by ophiolotic crust, was closed (Dal-
ziel, 1981). The most intense deformation
took place on the continental margin, with
migmatization and garnet-amphibolite
facies metamorphism occurring in several
areas (Nelson et al., 1980). The Beagle
Channel lineament seems to represent the
tectonic boundary between the ophiolitic
back-arc basin terrane and the crystalline
continental margin (figure 2; Bruhn and
Dalziel, 1977; Nelson et al., 1980). Because
the direction and location of the under-
thrusting during the mid-Cretaceous defor-
mational event is uncertain, one of our
objectives in this investigation is to deter-
mine these factors.

The south side of the Beagle Channel is
characterized by green schist and lower
grade metamorphic cover rocks, pillow
lavas, gabbros, absence of pre-Late Juras-
sic basement, and only one main phase of
structures. Garnet-amphibolite-facies rocks,
including polyphase deformed mafic dikes
cutting pre-Late Jurassic basement, and
Upper Jurassic(?) volcanic cover occur on
the north side (figure 4). Garnet, staurol-
ite, and possibly andalusite and kyanite
are present. Lower Cretaceous Yahgan met-
asediments (marginal basin inf ill) can be
traced across the channel from low-grade
siltstones and sandstones on Isla Gordon
in the south to medium- to high-grade
schists in Seno Garibaldi; this suggests
that there may not have been significant
strike-slip displacement along the Beagle

Channel lineament since the mid-Creta-
ceous, despite its marked topographic
expression (figure 5). The most signifi-
cant field observations of R/V Hero cruise
84-3 are listed below.

Cordillera Darwin
We visited Seno Ventisquero, Seno Gari-

baldi, Seno Cerrado, Bahia Pia, and Bahia
Yendegaia, as well as the shorelines of the
Beagle Channel. The pre-Late Jurassic base-
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ite. This is the first carbonate rock found
in Cordillera Darwin. In the other fjords,
samples were collected from the basement
and the Yahgan Formation for metamor-
phic petrology and from the silicic volcanics
and granites for shear-sense studies. Near
Ventisquero Alemania, the basement schists
were found to contain what appears to be
kyanite and fold mullions of highly gar-
netiferous layers (garnet coticlues?). Stau-
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Figure 4. Polyphase folded pre-Late Jurassic "basement," near Ventisquero Alemania, Brazo
Noroeste, Beagle Channel.

route, amphibole, and rotated garnet were
found in Bahia Pia and along the Beagle
Channel to Caleta 011a (figure 6). In con-
trast, the basement in Yendegaia Bay con-
tained no significant porphyroblasts in the
graphitic schists.

Isla Gordon
The Chilean authorities permitted land -

ings only on the main coastlines of Isla

Gordon and not along the fjords. On the
northern side of the island sedimentary
structures are still recognizable in the tightly
folded but low-grade rocks of the Yahgan
Formation. Pillow lavas that were slightly
flattened, gabbros, and granite were sam-
pled for uranium-lead studies. Xenoliths
of folded garnetiferous Yahgan rocks were
found in a granite body and suggest that
the granite may be post-tectonic with

respect to the mid-Cretaceous deforma-
tion (1-lerve et al., 1984). In Brazo Sur-
oeste of the Beagle Channel, highly sheared
mafic rocks contained gneissose lenses of
felsic rock possibly representing highly
deformed (Upper Jurassic ?) silicic volcan-
ics. Some mafic dikes and volcaniclastic
rocks containing garnet were also found
on the southern side of Isla Gordon.

Peninsula Dumas
Flattened pillow lavas, highly foliated

mafic dikes, silicic volcanics and metased-
iments (Yahgan Formation?) as well as
unfoliated granite with foliated mafic xeno-
liths were found along Peninsula Dumas
(figure 7). Samples were collected for shear-
sense analysis, fluid inclusion studies and
uranium-lead work.

Islas Bridges
In an attempt to make the best use of

the lost science time in Argentina during
the search mission, we studied the rocks
on the Islas Bridges and in Ushuaia har-
bor (Yahgan Formation; Bruhn, 1979).
These islands are important to this study
because they extend far into the Beagle
Channel from the north shore. Consequ-
ently, their structure might be expected to
reflect any strike-slip or other Cretaceous-
Tertiary movements.

We did not find any evidence for major
fault movement on these islands. The rocks
were tightly folded and cleaved shales, silt-
stones, and sandstones with a west-north-
west structural trend, exactly along strike
from those of the Yahgan Formation north
of the Beagle Channel studied by Bruhn
(1979) to the west of Ushuaia.

Isla O'Brien—Isla Stewart
Unfoliated granitic-dioritic rocks, gab-

bro, volcanic breccias, and mafic dikes were
seen on these islands (figure 8). Samples

Figure 6. Rotated garnet (right side of picture),
basement schist, Bahia Pia, Cordillera Darwin.

Figure 5. R/V Hero in the Beagle Channel (Brazo Noroeste).
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Figure 7. Flattened and foliated mafic pillow lava, Peninsula Dumas.

Marine living resources
act becomes law

On 8 November 1984 President Reagan
signed Public Law 98-623, Title III of which
is the Antarctic Marine Living Resources
Act of 1984. The act, which is part of a
bill approving how international fishery
agreements with Iceland and the European
Economic Community will be governed,
provides the necessary legislative author-
ity to implement the Convention on the
Conservation of Antarctic Marine Living
Resources (see Antarctic Journal, Vol. 15,
no. 4 for the complete text of the conven-
tion). Introduced by Representative John
Breaux (Democrat-Louisiana) in June 1983,
the act was approved by Congress in Octo-
ber 1984.

The act directs the Department of Com-
merce, through the National Oceanic and

We are continuing to analyze the material
collected during this cruise and will pub-
lished the results later.

—Anne M. Grunow and Ian W. D. Dal-
ziel; Lamont-Doherty Geological Observa-
tory of Columbia University; Palisades,
New York 10964.
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Atmospheric Administration, to design and
conduct a directed research program in
consultation with the National Science
Foundation, the Department of State, and
other appropriate agencies. This research,
supplements other research in Antarctica
by U. S. scientists who are supported by
the National Science Foundation.

According to the act, the Secretary of
Commerce will prepare a 3-year plan that
describes priority research needed to imple-
ment the convention, identifies what re-
search the United States should conduct,
and specifies a research program design.
The act also calls for the U. S. Coast Guard
to provide the necessary icebreakers to sup-
port this research. Among the provisions
of the act is the authority for the Secre-
tary of State to establish, on behalf of the
United States, a system of observation and
inspection. The Secretary of Commerce is
provided with the authority to issue any
regulations that may be necessary to imple-
ment the act's provisions.

The Convention on the Conservation
of Antarctic Marine Living Resources was
signed in May 1980 by representatives of
15 nations—Argentina, Australia, Belgium,
Chile, the Federal Republic of Germany,
France, the German Democratic Repub-
lic, Japan, New Zealand, Norway, Poland,
South Africa, the Union of Soviet Social-
ist Republics, the United Kingdom, and
the United States of America. After ratifi-
cation by eight of these nations, it entered
into force on 7 April 1982. The United
States, the seventh ratifying nation, sub-
mitted its instrument of ratification in
February 1982. Since the convention en-
tered into force, six other nations that
signed the convention have ratified it; the
European Economic Community also has
signed and ratified the convention.

The convention establishes a conserva-
tion standard to ensure the continued health
of individual species of antarctic marine
organisms and defines rational use of these
resources as actions that will not disturb
the ecosystem's balance. It applies to the
area covered by the Antarctic Treaty (south
of 60 0 S) as well as the area between 600S
and the Antarctic Convergence.

In June when the President announced
that he would nominate Mr. Bloch, Dr.
Roland W. Schmitt, chairman of the Na-
tional Science Board, stated: "In this stage
of its history, the National Science Foun-
dation requires a Director who meets four
important criteria: 1) a strong record of
commitment to academic research and to
science and engineering education; 2) a
demonstrated ability to provide the dynamic
leadership needed to continue the Foun-
dation's extensive support of these core
areas; 3) an understanding of the depen-
dence of industry on academic research
for trained people as well as research results,
and 4) extensive personal experience in
managing large, multidisciplinary groups
engaged in forefront science and engineer-
ing.

Erich Bloch fills those requirements
admirably. Throughout his career, he has
been a strong proponent of the university
research system, and he has taken exten-
sive steps to strengthen it. In addition, he
is a leading spokesman for the technical
community, and he has worked effectively
for the National Research Council and the
National Academy of Engineering. And
finally, in his professional career and in
his various executive posts at IBM, he has
made numerous contributions to the infor-
mation revolution that is sweeping the
world......

Previously, Mr. Bloch had been with
IBM, which he joined as electrical engi-
neer in 1952. In the late 1950s and early
1960s, he served as the engineering man-
ager for the corporation's STRETCH super-
computer system, which was developed
under contract from Los Alamos Labora-
tory of the Atomic Energy Commission.
In 1962 he was in charge of development
of the Solid Logic Technology program
that provided IBM with microelectronic
technology for its System/360 computer.

In 1968 Mr. Bloch became director of
IBM's laboratory in Poughkeepsie, New

York, and 2 years later was named vice
president of operations for IBM Compo-
nents Division. Subsequently, he was
appointed a vice president of the com-
pany's Data Systems Division and gen-
eral manager of the East Fishkill facility,
which is responsible for the development
and manufacture of semiconductor com-
ponents used in most of IBM's product
line.

He was elected an IBM Vice President
in 1981. In this position, he was responsi-
ble for promoting the technical vitality of
IBM's professional engineering, program-
ming, technology, and scientific people
throughout the world. These responsibili-
ties included programs with universities,
the firm's technical libraries, operation of
IBM's corporate institutes, and publica-
tion of technical journals. He also served
as a member of the Corporation's Educa-
tion Relations Board, which is responsible
for IBM contributions to academic instit-
utions. In addition to his responsiblities
as an IBM Vice President, Mr. Bloch was
chairman of the Semiconductor Research
Cooperative, a group of leading computer
and electronics firms that funds advanced
research in universities and shares in the
results, and a member of the board of the
Semiconductor Industry Association.

Born in Sulzburg, Germany, Mr. Bloch
came to the United States in 1948 and
became a citizen in 1953. He studied elec-
trical engineering at the Federal Polytech -
nic Institute of Zurich (Switzerland) and
received his engineering degree from the
University of Buffalo in 1952. Mr. Bloch
is a member of the National Academy of
Engineering and serves on the National
Research Council's Manufacturing Stud-
ies Board and Committee on Education
and Utilization of the Engineer. He is a
fellow of the Institute of Electrical and
Electronics Engineers (IEEE) and a mem-
ber of IEEE's Computer Society.

U. S. President commemorates
25th anniversary of Treaty

Erich Bloch becomes
eighth NSF director

On 6 August 1984 the Senate confirmed
Erich Bloch as the eighth director of the
National Science Foundation (NSF). Mr.
Bloch, who was nominated by President
Reagan in June 1984, succeeds Edward A.
Knapp, who was the NSF director from No-
vember 1982 until June 1984. Dr. Knapp,
a physicist, returned to Los Alamos Na-
tional Laboratory.

December 1, 1984, marked the 25th anni-
versary of the signing of the Antarctic
Treaty, which established the legal frame-
work for the area south of 60°S. The treaty,
signed by 12 na tions* in Washington, D.C.,
in 1959, stipulates that the continent should
L e used for peaceful purposes only, pro-
hibits military activities except for those
that support research, and guarantees free
access and research rights. The treaty
entered into force on 23 June 1961.

In recognition of this anniversary, leaders
from around the world sent messages to

the scientists and support personnel in
Antarctica. The following is the text of
the message sent by President Reagan.

'I am delighted to send greetings to all
the scientists and station personnel of every
nation in Antarctica as we mark the twenty-
fifth anniversary of the Antarctic Treaty,
sometimes called the Washington Treaty.

'On December 1, 1959, in Washing-
ton, D. C., the twelve nations then active
in Antarctica pledged themselves to an
imaginative experiment in international
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cooperation and understanding. The Ant-
arctic Treaty, signed that day, reserves a
major region of our planet exclusively for
scientific research and other peaceful en-
deavors. The Treaty bans all military
activities, including testing of weapons in
Antarctica, and prohibits nuclear explo-
sions and the disposal of radioactive wastes
there. It guarantees the freedom of scien-
tific research and establishes a consulta-
tive mechanism to allow the treaty system
to meet new challenges and adapt to new
circumstances. To achieve these objectives,
it embodies unique conflict-avoidance pro-
visions permitting countries which disagree
over the legal status of Antarctica to work
together harmoniously.

"Now, a quarter century later, we can
all take pride in the accomplishments and
vitality of this important treaty system. It
has fully realized its objectives of main-
taining Antarctica as an area free of con-
flict and devoted to peaceful international
cooperation. Membership in the treaty sys-
tem has continued to expand and, within
this system, effective steps are being taken
to ensure that new activities in Antarctica
are managed in a responsible fashion and
do not threaten Antarctica's environment.
The Antarctic Treaty represents an out-
standing example of how countries with
diverse political perspectives and interests—
East and West, North and South—can work
together for the benefit of all.

"The Antarctic Treaty incorporates and
extends to the realm of international rela-
tions the spirit of practical cooperation
which scientists working in Antarctica have
displayed from the earliest explorations
onward. It is fitting, therefore, to com-
memorate the twenty-fifth anniversary of
the Treaty by saluting the scientists and
station personnel whose exciting and im-
portant work in Antarctica continue to
reflect the universal ideals reflected in the
Treaty. I commend your commitment to
the search for knowledge and send my
best wishes to all of you for a productive
season.

"Signed, Ronald Reagan."

* The original 12 signatory nations, which
became the original consultative nations when
the treaty entered into force in 1961, are Argen-
tina, Australia, Belgium, Chile, France, Japan,
New Zealand, Norway, South Africa, the United
Kingdom, Soviet Union, and the United States.
Since 1961 these nations have been joined by
four additional consultative nations (Poland,
Federal Republic of Germany, India, and Bra-
zil) and 16 acceding nations (Czechoslovakia,
Denmark, Netherlands, Romania, German Dem-
ocratic Republic, Bulgaria, Uruguay, Peru, Italy,
Papua New Guinea, Spain, China, Hungary,
Sweden, Finland, and the Republic of Cuba).

New Division Director
at DPP

Peter E. Wilkniss became Division Di-
rector of the National Science Founda-
tion's Division of Polar Programs (DPP)
on 1 October 1984; he was appointed to
this position in September by Director Erich
Bloch. Dr. Wilkniss succeeds Edward P.
Todd who retired from the National Sci-
ence Foundation on 29 June 1984 after
serving as DPP's Division Director since
August 1977.

Dr. Wilkniss joined the Foundation in
June 1975 and most recently served as the
Deputy Assistant Director of the Direc-
torate for Scientific, Technological, and
International Affairs. Over the last 9 years
he has held various positions at the Foun-
dation. As a member of the staff of the
Directorate' for Astronomical, Atmospheric,
Earth, and Ocean Sciences, he has served
as program officer for the National Cen-
ter for Atmospheric Research program,
manager for the Ocean Sediment Coring
program, and Division Director for Ocean
Drilling Programs. He also has worked as
the senior science associate to the Direc-
tor of NSF.

Prior to joining the Foundation, Dr. Wil-
kniss was head of the Chemical Oceanog-
raphy Branch of the Naval Research Lab-
oratory's Ocean Sciences Division in Wash-
ington, D. C. He also has been chief scien-

Over the last several years much litera-
ture has been published on the geochemis-
try of Antarctica's ice-free valleys (Hey-
wood, 1972; Burton, 1979; Toni and
Yamagata, 1982). Most of this research
has been conducted in the ice-free regions
in southern Victoria Land. Because these
areas are extremely cold and arid, one of
their unusual features is the presence of
lakes and ponds.

By understanding the chemical compo-
sition and evolution of these ponds and
lakes, we may be able to estimate their
ages and learn more about the environ-
mental processes that occur in Antarctica's
ice-free regions. Although geochemical dif-
ferences in the deeper, meromictic lakes
(lakes with permanently stratified water
that does not circulate completely through-
out the lake basin) have been used as pal-
eoclimatic indicators (Hendy et al., 1977,
1979, Wilson, 1979), little geochemical com-
parison of these smaller water bodies has
been made for climatic interpretation.

tist on various oceanographic cruises and
research flights, including several to the
polar regions. He received his masters of
science degree (1959) in chemistry and his
doctorate degree (1961) in radiochemistry
from the Technical University in Mun-
ich, Germany.

Dr. Todd joined the National Science
Foundation in 1963 and over the last 21
years had served in various capacities,
including several senior positions. Imme-
diately before he became Director of DPP,
he was Acting Assistant Director for NSF's
Directorate for Astronomical, Atmospheric,
Earth, and Ocean Sciences, of which the
Division of Polar Programs is a part. From
August 1975 until he joined the DPP staff,
he also was Deputy Assistant Director of
the Directorate for Astronomical, Atmos-
pheric, Earth, and Ocean Sciences.

A native of Newburyport, Massachus-
etts, Dr. Todd received his bachelors of
science degree in physics in 1942 from
Massachusetts Institute of Technology and
in 1954 his doctorate degree in physics
from the University of Colorado. After
two periods of employment in industrial
research, he became a research associate
at the University of Colorado's Labora-
tory for Atmospheric and Space Physics
and then the laboratory's technical direc-
tor, a position that he held from 1957 to
1963. In 1971 he received the Founda-
tion's Distinguished Service Medal as Dep-
uty Assistant Director for Research.

Because these lakes and ponds have small
water volumes and occur in many areas,
they are probably more responsive than
the larger meromictic lakes to climatic
change and could be used as paleoclimatic
tools. Many of these water bodies have
no outlets; consequently, net water loss
from sublimation and evaporation produces
lakes with varying salt content. There has
been considerable controversy concerning
the chemical evolution of these lakes as
well as the source of their salts (Angino
and Armitage, 1963; Jones and Faure, 1967;
Wilson, 1979; Matsubaya et al., 1982),
although generally scientists accept that
chemical weathering does occur in these
environments and can contribute salt to
these lakes (Jones and Faure, 1967; Clar-
idge and Campbell, 1977; Keys and Wil-
liams, 1981).

During our field work in Antarctica we
collected water samples from three ponds
in ice-free regions—Don Juan and "Don
Quixote' ' ponds, two closed-basin ponds

New technique for relative age
dating using closed-basin lakes
in Antarctica

December 1984	 13



in Wright Valley in southern Victoria Land,
and "Shea Sisters Lake,' '* a previously
undescribed closed-basin pond in north-
ern Victoria Land. In this article we report
the results of the first trace-metal (iron,
manganese, and copper) analysis of these
surface-water samples. By comparing the
data from each lake, we are developing a
system for determining the relative age of
these water bodies; these results will be
useful for reconstructing glacial and pal-
eoclimatic records.

Study location
Both Don Juan Pond (77°34'S, 1610

11'E) and "Don Quixote Pond" (77°32'S,
161°07'E) are located in the western end
of Wright Valley, one of the major ice-
free valleys in southern Victoria Land. Both
water bodies are approximately 60 kilome-
ters from the seasonally ice-covered ocean
water of McMurdo Sound. Topographi-
cally similar, each pond is centrally located
in a fork of Wright Valley and serves as
an internal drainage site for its local area.
In addition to surface flow, which is almost
exclusively glacier meltwater and thawing
permafrost, Don Juan Pond is fed by
groundwater (Harris and Cartwright, 1982).
We expect that groundwater also enters
"Don Quixote Pond." Morphologically,
the lakes differ in area—Don Juan Pond is
approximately 250,000 square meters and
"Don Quixote Pond" approximately 30,000
square meters. Much of the surface area
of Don Juan Pond is covered with evapo-
rite deposits, while "Don Quixote Pond"
has no significant salt accumulation, is ice-
covered, and has a seasonal moat. "Don
Quixote Pond" has water depths of up to
several meters versus a depth of 1 meter
for Don Juan Pond.

Absolute dates for when the ponds and
surrounding surf icial materials were formed
are not available. Geologists have estimated
by potassium/argon dating that deposits
from Taylor Valley, another ice-free val-
ley nearby, are between 1.6 and 2.1 mil-
lion years old (Denton, et al., 1971); con-
sequently, we propose that the area sur-
rounding these lakes has been ice-free for
a considerable time.

"Shea Sisters Lake" (71 0 48'S162 0001) is
an internally drained water body in an
ice-free portion of the southeastern end
of the Morozumi Range, a massif half-
way up one of the major outlet glaciers in
northern Victoria Land. It is approximately
160 kilometers from seasonally ice-covered
ocean water and has an area of 50,000
square meters. It is ice-covered, except for
a seasonal moat, and is several meters deep.

*The names "Shea Sisters Lake" and "Don
Quixote Pond" are unofficial names, as they
have not been approved by the U. S. Board on
Geographic Names and the Secretary of the
Interior,

A strandline, which is 2 meters above the
present water level, has been carbon-14
dated at 1,085 years; this suggests a sim-
ilar minimum age for the creation of the
lake (Mayewski, et al, 1979). Glacial geo-
logic studies of the region place the degla-
ciation of the area surrounding the lake at
less than 20,000 years old (Mayewski et
al., 1979).

Methods
Samples were collected in either 125 or

250 millimeter linear polyethylene (LPE)
bottles. These were cleaned according to
the method used by Patterson and Settle
(1976), except that the concentrated acid
cleaning step was done at 28 to 30°C rather
than at a higher temperature. We trans-
ported the bottles to Antarctica with dis-
tilled-deionized water in them and discarded
the water immediately before sampling.
Samples were collected by hand after rins-
ing the sample container with lake water.
Polyethylene gloves were worn during sam-
pling.

When we returned to our laboratory at
University of New Hampshire, the sam-
ples were acidified to approximately 1 per-
cent with UltrexTM HNO3. We did not
filter these samples before acidification.
Consequently, the trace metal values pre-
sented in this article represent the metal
concentration that is dissolved as well as
the concentration that the strong mineral
acid solubilized from particulate and col-
lodial material.

We analyzed iron colorimetrically by
using Ferrozine as the color producing
reagent (Stookey, 1970). To analyze man-
ganese we used two different techniques.
The Don Juan Pond and "Don Quixote
Pond" samples were analyzed colorimetri-
cally by a formaldioxime technique (Go to
et al., 1964). Because manganese concen-
trations were much lower in the "Shea
Sisters Lake" sample, we analyzed it by
direct-injection, flameless atomic absorp-
tion spec tropho tome try (FAAS) using
1-percent Ultrex HNO3/deionized water
as standards. Colorimetric and FAAS re-
sults for manganese have been shown to
agree very well for marine porewater sam-
ples (Klinkhammer, 1980).

All the copper determinations were
accomplished using FAAS techniques. To
do copper determinations for samples from
"Shea Sisters Lake" and "Don Quixote
Pond," we used the direct injection/stan-
dard curve method. Because of its very
complex matrix, the sample from Don Juan
Pond was analyzed after about 1 to 100
dilutions with MilliQTM water and stand-
ard addition techniques to minimize any
matrix effect. All the FAAS measurements
were conducted on a Perkin Elmer Model
2280 spectrometer with a Model 400 fur-
nace that uses deuterium background
correction. Chloride was determined by

Mohr-titration. The precision of all these
measurements was plus or minus 10 per-
cent.

Results and discussion

The trace metal and chloride data from
the three antarctic ponds are shown in
table 1. We found the highest concentra-
tion of iron, manganese, and copper in
the sample from Don Juan Pond and the
lowest in the "Shea Sisters Lake" sample.
The manganese and copper values for the
sample from "Don Quixote Pond" were
intermediate to the other two ponds. The
chloride concentrations varied similarly
(table 1). This suggests some relationship
between metal and chloride concentrations
and their sample site. A relationship is
further indicated by the ratios of manga-
nese to chloride and copper to chloride in
the Don Juan Pond and "Don Quixote
Pond" samples (table 2). These relatively
constant ratios—with chlorine-ion con-
centrations varying by a factor of approxi-
mately 43—suggest that the physical and
geochemical processes that concentrate
chloride in these ponds also are responsi-
ble for concentrating manganese and cop-
per. The range of chloride concentrations
over which this relationship may hold is
not known.

The metal (in micrograms per kilogram)
to chloride (M) ratios of interior antarctic
snow are shown in table 2. These ratios
are orders of magnitude higher than those
of the ponds. (If a significant amount of
metal is introduced into these water bod-
ies through chemical weathering, the ini-
tial ratios of metal to chloride entering the
ponds may be even higher.) The loss of
metal relative to chloride is due to the exten-
sive reactivity of these metals in solution.

As evaporation and sublimation occur
and the ponds become more saline, the
metal to chloride ratios decrease considera-
bly and become constant as more and more
metal is lost from the water into the sedim-
ents; metal-chloride complexes become the
predominant form of metal in solution. A
comparison of the data from Don Juan
Pond and the snow indicate that the metal
to chloride ratios decrease most dramati-
cally for iron. Therefore, the relative metal
reactivity decreases in this order: iron much
more rapidly than copper which decreases
more rapidly than manganese. These rela-
tive reactivities are similar to those observed
iA the ocean where the residence time of
copper is approximately equal to manga-
nese which has a greater residence time
than iron (Broecker and Peng, 1982).

In Lake Vanda the residence times of
these metals decrease similarly—copper
decreases at a rate approximately equal to
manganese which decreases more rapidly
than iron (Green and Canfield, in prepara-
tion). These data indicate that copper is
less reactive in this system. It may be that
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Table 2.
Metal to chloride ratios (micrograms per liter:M)

Data for antarctic snow are from Murozumi et. al. (1969),
Boutron et. al. (1972), and Boutron and Martin (1980).

Manganese to	Copper to	Iron to
Source of data	 chloride	chloride	chloride

Don Juan Pond
"Don Quixote Pond"
"Shea Sisters Lake"
Snow from the central

Antarctic

	

115	 14	 12

	

149	 16	 >74

	

>608	 >333	>1176

	

4,500-11,200	16,875-6,50	700,000-28,000

Table 1.
Trace metal and chloride concentrations from three antarctic ponds

Iron	Manganese	Copper
(micrograms (micrograms micrograms	Chlorine

Lake	 per liter)	per liter)	per liter)	M
Don Juan Pond	 101	935	116	 8.11
"Don Quixote Pond"	<14	28.4	 3.0	0.19
"Shea Sisters Lake"	<6	 3.1	 1.7	5.1 x 1,000

xote Pond" and Don Juan Pond samples,
we conclude that "Don Quixote Pond"
formed sometime after Don Juan Pond.
Additional sampling of the lakes through-
out the Transantarctic Mountains and of
the geochemical inputs surrounding them
(i.e., ice, snow, meltwater, sediment, and
rock) will enable us to fine-tune the rela-
tive age dating system proposed in this
study.

Table 3.
Trace metal and chloride concentrations from other hypersaline lakes

	

Manganese	Copper

	

(micrograms	(micrograms	Chloride
Water body	 per liter)	per liter)	 M

Dead Sea surface waters 1	3100	160-430	 5.76
Solar Lake Sinai2	28	 0.9	 0.96

Nissenbaum (1977)
2 Lyons et. al. (unpublished data)
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meter survey reached longitude 130.5°E.
Movement markers were positioned every
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equipment; accumulation, gravity, and
magnetic-field strength were measured at
markers every 2 kilometers. Ice thickness
and surface elevation determined by baro-
metric levelling were measured along this
route and a parallel line offset 25 kilome-
ters to the south. Ice velocities and accu-
mulation estimates are available for the
first 600 kilometers of the route.

During the 1982-1983 field season, two
boreholes, cored in 1981-1982 near the
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edge of the Law Dome (66° 41'S 112'50'E),
were relogged twice to profile horizontal
velocity versus depth, vertical strain rates,
and in situ ice temperature versus depth.
Using helicopter-borne radar, Australian
glaciologists carried out a gridded survey
of ice thickness over a limited area on the
Vanderford Glacier (66 0 35'S 110026'E).
In 1983, a survey along the 2,000-meter
contour to the west of Casey Station was
begun.

An automatic weather station, deployed
in January 1982 at 68°39'S 60°33'E and
at 1,850 meters above sea level (inland
from Mawson Station), has operated con-
tinuously. This system transmits data via
the satellite service ARGOS.

Plans include continuing a western tra-
verse across Wilkes Land to Queen Mary
Land beyond the Scott and Denman Gla-
ciers (about 100 0 E longitude). In 1984 the
southern route from Casey Station to 74°S
110°E will be resurveyed, and deep drill-
ing systems will investigated.

France. In 1982-1983, French glaciolo-
gists made an oversnow traverse from
Dumont d'Urville Station to D-80 (440
kilometers from the coast) in support of a
joint U.S.-French katabatic wind study.
Automatic weather stations are in opera-
tion at D-10, D-47, D-57, and D-80. At

Newsletter 101
International Antarctic Glaciological
Project activities, 1982-1983

The International Antarctic Glaciological Project (IAGP) is a study of a large part of
the east antarctic ice sheet. This cooperative effort involves six nations (Australia,
France, Japan, the Soviet Union, the United Kingdom, and the United States). The
coordinating council of the IAGP met on 24 to 30 June 1983, in Evanston, Illinois,
during the International Glaciological Society's Symposium on Ice and Climate Model-
ling and reviewed the activities and plans summarized in this newsletter.*
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regular intervals along the route, the field
party made barometric levelling and accu-
mulation measurements at stakes; they also
determined doppler satellite positions to
measure ice velocity at six sites between
the coast and 210 kilometers inland. Snow,
sampled at the surface and shallow depths,
will be chemically analyzed, studied for
the deuterium and oxygen-isotope rela-
tionship in the -15 to -42°C temperature
range, and tested for the geographic dis-
tribution of chlorine/sodium ratio and
heavy metal concentrations.

In new research projects glaciologists
simulated ice-age climate and isotopic and
dust cycles by using a general atmospheric
circulation model. Future plans include
operating the "Climatopic" probe at
Amundsen-Scott South Pole Station, con-
tinuing associated studies, and develop-
ing deep coring equipment.

Japan. A 5-year glaciology program in
east Queen Maud Land began in 1982. A
300-kilometer line between Syowa and
Mizuho stations was resurveyed for hori-
zontal and vertical movement. Vertical pro-
files of drift snow density up to 30 meters
above the surface were measured during
1982 at Mizuho Station, and drift snow
samples were taken regularly for isotopic
and chemical analysis.

A field party made a traverse from the
Queen Fabiola Mountains (71 0 30'S 350
40'E), called the Yamato Mountains by
the Japanese, to Mizuho Station, approxi-
mately along the 2,000-meter elevation
contour. To study ice movement they estab-
lished eight stations by using doppler sat-
ellite equipment; barometric elevations and
ice thickness also were determined along
the route. Japanese glaciologists studied
the flowline upstream of the Shirase Gla-
cier (70°5'S 38°45'E) along a 300-kilometer
line. Strain grids and movement stations
were established at six sites along 40°
longitude. Along this route barometric
levelling, ice thickness measurements, and
gravity and accumulation surveys were
made. Surface stratigraphy was studied
using an impulse radar, and a 130-meter
ice core was drilled. Over 200 meteorite
pieces were collected from the bare-ice field
in the southern Queen Fabiola Mountains
(Yamato Mountains), and a strain/accum-
ulation network was established for future
studies.

Activities in 1983 and plans include
medium-depth drilling to 500 meters at
Mizuho Station. Glaciologists also will
make an oversnow traverse from the Queen
Fabiola Mountains (Yamato Mountains)
to the Sor Rondane Mountains to estab-
lish surface-movement stations and strain
grids and to drill shallow-depth cores. Sur-
veys of the ice sheet margins, begun in
1983, will be repeated.

Soviet Union. Radio-echo sounding and
glaciology traverses were conducted from

Mirnyy Station to near Dome B (75°S
97 0 E) in 1982-1983. By using radio-echo
interferometric techniques, Soviet scien-
tists measured the motion of the ice sheet
near Dome B; they also established poly-
gons at three new sites to be remeasured
later. Surface-elevation profiles along the
traverse routes were measured by baro-
metric levelling. Ice-thickness sounding sur-
veys located three new subglacial lakes
along the traverse route. Snow accumula-
tion rates, density, stratigraphy, and near-
surface temperatures were measured at sev-
eral sites between Mirnyy Station and
Dome B.

At Vostok Station Soviet scientists used a
thermoelectric drill to extend the drill hole
45 meters to a depth of 2,083 meters and
measured temperature, hole diameter, and
inclination. Ultrasonic P and S wave mea-
surements were made on 12 core samples
from the 845- to 2,000-meter depth interval.
At Komsomolskaya, they deepened the
borehole, which was filled with a water-
alcohol mixture, 72 meters to 872 meters
with a thermoelectric drill and measured
temperature and hole inclination. Visual
and crystallographic observations have been
made of samples from the 872-meter core.

Soviet glaciologists have analyzed data,
modelled, and studied theoretically the ice
cover and its relationship with present
climate. They also have studied the varia-
tion in summer melting and ablation and
the retreat of the coastline and modelled
temperature and velocity fields in the ice
sheet.

Plans include continuing deep ice-core
drilling and borehole logging at Vostok
and other sites, additional traverses between
Mirnyy Station and Domes C and B, and
further engineering investigations for con-
structing compressed-snow runways for
wheeled aircraft.

United Kingdom. Although no current
IAGP field work has been done, data analy-
sis and publication have been emphasized.
The first part of the Glaciological and Geo-
physical Folio of Antarctica is published,
and compilation of the second part con-
tinues. "The climatic record in polar ice
sheets," the proceedings of the Cambridge
workshop on isotopic and temperature
profiles, also has been published.

Radio-altimeter data from the radio-echo
sounding program conducted by the U.S.
National Science Foundation, Scott Polar
Research Institute, and the Technical Uni-
versity of Denmark are being analyzed in
conjunction with Landsat imagery. The
results will be used to make a detailed study
of surface morphology of the antarctic ice
sheet. The objective is to relate surface
roughness to such subglacial conditions
as basal topography, basal water, and
sliding. Theoretical work includes feasibility
studies for satellite radar altimeter opera-
tion over ice sheets; equipment in devel-

opment includes an impulse radar and a
digital-based 60-megaHertz system.

United States. Although no field work
was conducted at Dome C (75°S 124°E)
in 1982-1983, analysis of geophysical and
glaciological data collected earlier at this
site continues. Glaciologists have shown
that discrepancies between laboratory and
field measurements of the permittivity of
ice are caused by a time delay in the radar
receiver. A sharp change in the resistivity
of the ice has been found to correspond
with the transition from Holocene to Wis-
consin ice at both Dome C and J-9 on the
Ross Ice Shelf. Detection of this change
may provide a means of tracing the Holo-
cene boundary across the ice sheet. Other
investigations include the seismic anisot-
ropy and subglacial geology of the ice sheet
at Dome C. Numerical analysis of a temp-
erature/depth profile from Dome C and
modelling of ice flow along a flowline are
providing data on past temperature and
ice sheet changes.

A 237-meter ice core was collected at
South Pole for microparticle and isotope
studies. Scientists from the University of
Bern in Switerzland are analyzing the ice
for gas and chemical composition and
conductivity. This work at the South Pole
did continue during 1983-1984.

Cooperative projects
Continuing joint programs include a

katabatic wind study (France and United
States), analysis of the Vostok ice core
(France and Soviet Union), and analysis
of ice cores from Law Dome (France and
Australia). Plans include drilling at Amund-
sen-Scott South Pole Station (France and
United States) and a traverse along the
Mirnyy-Dome C route (Soviet Union and
Australia). During the June 1983 council
meeting representatives discussed coopera-
tive projects, including the development
and operation of a deep drill and priority
areas for deep drilling, particularly to obtain
ice cores from glaciologically different sites.
Joint core analysis and possibly joint drill-
ing are likely to be the focus of future
activities.

Next meeting
The next Council meeting was held in

Bremerhaven, Federal Republic of Ger-
many, from 28 to 30 September 1984, in
conjunction with XVIII meeting of the
Scientific Committee on Antarctic Research.
A report of this meeting will appear in a
future Antarctic Journal.

Previous IAGP newsletters appeared in
Antarctic Journal of the U. S. IX(2) :42-46,
IX(4) :187-198, X(2):51-55, X(4) :200, XI
(1) :36-37, XI(1-2) :1-4, XV(3) :19-20,XVII
(1)10-11, and XVIII(2) :10-12.

—Neal Young, Secretary, IAGP, Glaci-
ology Section, Earth Sciences Building, Uni-
versity of Melbourne, Parkville, Victoria
3052, Australia.
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NSF recognizes
P. Lenie

In November 1984 Captain Pieter Lenie,
master of the R/V Hero, received the
National Science Foundation (NSF) Dis-
tinguished Public Service Award in recogni-
tion of 12 years of service to the U. S.
Antarctic Research Program (USARP).
Peter E. Wilkniss, Director of NSF's Divi-
sion of Polar Programs (DPP), presented
the award to Captain Lenie during a cere-
mony aboard Hero, which was docked at
Port Hueneme, California. The award is
the highest honor conferred by NSF on
individuals or organizations for exceptional
service to the Foundation.

The award ceremony marked the end
of a long, successful career for the ship
and its master. Captain Lenie, currently
an employee of the NSF antarctic support
contractor ITT/Antarctic Services Inc.
(ITT/ANS), retired after Hero made its
final trip from the Southern Hemisphere
to the United States (see this issue of the
Antarctic Journal for a list of Hero's last
cruises). Also attending the ceremony were
Albert Betzel, NSF/DPP ocean projects
manager, Robert Becker, ITT/ANS pro-
gram director, and Mark Eichenberger,
ITT/ANS deputy director, Hero/Palmer
Station systems.

As an integral part of USARP since 1968,
Hero, a 38-meter-long wooden ship, has
transported personnel and supplies to
Palmer Station, the U. S. station in the
Antarctic Peninsula, and served as the prin-
cipal research platform in the waters near
the Antarctic Peninsula. Captain Lenie, a
45-year veteran seamen, became the mas-
ter of the Hero in 1972. Over the next 12
years he navigated the ship through the
isolated and partially charted waters. Under
his direction, the ship became a diplomatic
asset to the United States. In spite of
Antarctica's harsh environment and the
sometime complicated political environ-
ment, Captain Lenie built a record of sci-
entific and logistic cooperation with ships,
stations, and personnel of other Antarctic
Treaty nations.

Because of Captain Lenie's skills and
dedication, Hero provided a safe working
platform for scientists in many fields.
Working aboard Hero in waters close to
shore, geologists and paleontologists gained
important information about the geologic
and tectonic history of the Antarctic Pe-
ninsula, the Scotia Arc, and southernmost
South America. For marine biologists Cap-
tain Lenie provided support critical to the
successfully completion of studies of the
physiology, life history, and ecology of
krill, as well as other aspects of antarctic
marine ecosystem.

During Hero's return voyage to the
United States, the ship stopped briefly in

Santiago, Chile, where Captain Lenie and
his crew were honored at a reception held
by the U. S. ambassador to Chile. Mes-
sages praising the accomplishments of Cap-
tain Lenie and the Hero were received from
the American embassies in Chile and Ar-
gentina. Among these laudatory statements
was a speech made by Rear Admiral Car-
los Quinones, Chilean National Oceano-
graphic Committee. He stated, "When the
volumes are written about the expeditions
and contributions of the Hero, such work
will have to include the name of its captain,
Pieter Lenie, whose life has close ties to
that of his ship. . . . Chile owes the scien-
tists of the National Science Foundation
many studies, research, and results; for
its universities and the National Geology
and Mining Service could not have achieved
anything without a 'Hero' to berth them
and a 'Lenie' in command."

In the NSF citation, Erich Bloch, Direc-
tor of the National Science Foundation,
commended Captain Lenie for his extraordi-
nary services to the nation's antarctic
research program in the Antarctic Penin-
sula area. "His operation accomplishments
have been wide ranging and have impacted
favorably on the excellent reputation of
the United States and its science programs

Captain Lenie's retirement which coin-
cides with that of Hero leaves both their
names forever in a place of honor among
those of other ships and illustrious cap-
tains who have made major contributions
to the world's scientific knowledge of the
waters of the southern oceans."

Polar division gets new
operations manager

In October 1984 Ronald R. La Count
became manager of the Division of Polar
Programs (DPP) Polar Operations Section.
He replaced Price Lewis, Jr., who had been
in charge of polar operations since 1972
and retired 1 October 1984.

Mr. La Count has worked at the National
Science Foundation since 1970 in the
Foundation's Directorate for Astronomical,
Atmospheric, Earth, and Ocean Sciences,
the directorate of which DPP is a part.
Before he joined DPP's staff, he was head
of the Oceanographic Facilities Support
Section in the Division of Ocean Sciences.
He has served as head of the Astronomy
Centers Section of the Division of Astro-
nomical Sciences (1975-1981) and project
officer for National Centers and Facilities
Operations (1970-1975). Also, as U. S.
coordinator, Mr. La Count worked with
other government agencies to manage all
solar eclipse observations. Before joining
the Foundation, he was a department man-
ager at the Smithsonian Astrophysical

Observatory in Cambridge, Massachusetts
and managed a worldwide network of satel-
lite tracking stations.

Mr. Lewis had worked at the National
Science Foundation since 1970, although
he had worked with the U. S. Antarctic
Research Program since 1962 as plans offi-
cer and later as the interagency and Wash-
ington representative for the U. S. Naval
Support Force, Antarctica. From 1970 to
1971 he was arctic interagency coordina-
tor in NSF's Office the Polar Programs
(the previous name of the Division of Polar
Programs). Mr. Lewis' experience in the
polar regions was not limited to Antarctica.
As a captain in the U. S. Navy, he com-
manded icebreakers in the Arctic and the
Antarctic from 1958 to 1959. Immediately
before joining the Naval Support Force,
Antarctica, he was assistant for cold wea-
ther and hydrographic operations in the
Office of the Chief of Naval Operations
(1959 to 1962). A graduate of Dartmouth
College (bachelor's degree, 1942) and Co-
lumbia University (master's degree, 1958),
Mr. Lewis also served in other capacities
in the U. S. Navy before working in the
polar regions.

Obituary:
David M. Tyree

On 25 August 1984 Rear Admiral David
M. Tyree, USN Ret., died of pneumonia
at Portsmouth Navy Hospital in Ports-
mouth, Virginia. Among the posts that he
held during his more than 40 years of naval
service were Commander of the Naval Sup-
port Force, Antarctica, and U. S. Antarc-
tic Projects Officer from 1959 until 1963.
Since his retirement from the Navy in 1963,
he had been a consultant in Washington,
D. C.

By the end of the International Geo-
physical Year (1957-1958), scientists
around the world recognized that their
efforts would be enhanced if antarctic
research, as an international cooperative
effort, could be continued indefinitely. In
1958, the year before Admiral Tyree as-
sumed his post as Commander of the Naval
Support Force Antarctica, Admiral George
Dufek had received word that the Presi-
dent of the United States had approved
the continuation of the program. Conse-
quently, when Admiral Tyree relieved
Admiral Dufek in a ceremony aboard the
USS Glacier on 15 April 1959, the U. S.
antarctic program was already in transi-
tion from a temporary endeavor to a more
permanent science program.

During his 3 years of service with the
antarctic program, Admiral Tyree helped
bring about changes that served as the
foundation for the present U. S. Antarc-
tic Research Program. In 1966 Henry Dater,
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Senate confirms R. R. Colwell
as National Science Board member

staff historian of the Naval Support Force,
Antarctica, wrote the following about
Admiral Tyree's tour of duty with the
program:

Deep Freeze 62 was Admiral Tyree's
last full season in the field. He could look
back with satisfaction on the transition he
had thus far guided. The new Byrd Sta-
tion was dedicated on February 13, 1962,
and the nuclear reactor at McMurdo first
went critical on March 4, although the
power was not turned on until July. The
LC-130F ski-equipped airplane had dem-
onstrated its usefulness and economy in
the supply of inland stations, as well as
its ability to support field activities hun-
dreds of miles from McMurdo Sound. Two
Navy icebreakers, Glacier and Burton
Island, had penetrated the Bellingshausen
Sea and became the first ships to explore
the Eights Coast in February 1960. Glacier
and Staten Island repeated the feat the
following season. Perhaps most striking
of all developments was the new mobility
given the scientists that increased the scope
of summer field investigations." (Henry
Dater, 1966, 'Organizational Develop
ments in the United States Antarctic Pro-
gram, 1954-1965," Antarctic Journal of
the United States, Volume 1, no. 1, p. 30).

When Rear Admiral James R. Reedy
succeeded Admiral Tyree in November
1962, the program had begun to resemble
today's program. After the change of com-
mand ceremony, which was held at the
South Pole, Admiral Tyree returned to the
United States and served as the U. S. Ant-
arctic Projects Officer •until 1963, when
he retired.

Admiral Tyree's accomplishments were
not limited to the antarctic program. A
graduate of the U. S. Naval Academy in
Annapolis, Maryland, he also had a mas-
ter's degree in chemical engineering from
the University Michigan. During World
War II he served aboard several ships. In
1942, he was a gunnery officer aboard the
Lexington when it was sunk during the
Battle of the Coral Sea and later was a
gunnery officer aboard the Hornet during
the Battle of Santa Cruz. As a member of
the staff of Admiral Richmond K. Turner,
then commander of amphibious forces of
the Pacific Fleet, he participated in the last
part of the campaign for the Solomon
Islands.

After World War II, he commanded the
attack transport Rencille, when, under the
auspices of the United Nations, the ship
served as the site for cease-fire negotia-
tions between the Netherlands and Indo-
nesia. In November 1950 he took com-
mand of the battleship New Jersey, which
became the flagship of the U. S. 7th Fleet
during the Korean conflict. Among the
honors that he received during his career
were two Legions of Merit and the Bronze
Star.

On 5 October 1984 the Senate confirmed
President Reagan's nomination of Rita R.
Colwell as a member of the National Sci-
ence Board. Dr. Colwell, who was nomi-
nated by the President in August 1984,
will serve a 6-year term on the 24-member
board.

A well-known microbiologist, Dr. Cot-
well is vice president for academic affairs
and a professor of microbiology at the Uni-
versity of Maryland. She has served as
director of the University of Maryland Sea
Grant College (1977-1983) and acting direc-
tor of the university's Center for Environ-
mental and Estuarine Studies (1980-1981).
Before joining the University of Mary-
land staff, she taught biology at George-
town University (1963-1972). From 1957
to 1964, she was a researcher at the Uni-
versity of Washington; during this time
she also was a guest scientist in the Divi-
sion of Applied Biology of the National
Research Council of Canada (1961-1963).

Dr. Coiwell's research focuses on marine
and estuarine microbial ecology and marine
microbiology. She has been active in apply-
ing computers to biological and medical
research; is a member of many scientific
and professional organizations, and has
published widely in her field.

With Dr. Colwell's confirmation the
board now has 16 members. The other

Film on krill
behavior available

The University of California Extension
Media Center (EMC) released in Septem-
ber 1984 the film "Feeding and swimming
behavior of the antarctic krill" for rent by
or sale to the public. This 10-minute film
was made by William and Peggy Hamner
of the University of California at Los Ange-
les Department of Biology while they were
conducting research at Palmer Station, the
U. S. station in the Antarctic Peninsula
region. Their research is supported by the
National Science Foundation as a part of
the U.S. Antarctic Research Program.

For several years, the Hamners have
studied the behavioral ecology of krill
(Euphausia superba) and have found that
krill form dense schools that move rap-
idly and migrate horizontally to exploit
high food concentrations by area-intensive
searching and rapid feeding behavior. They
conduct their research at Palmer Station's
laboratory and in antarctic waters near the
Antarctic Peninsula. To augment their
studies, they use 35-mm photographs and

members are: Roland W. Schmitt, Gen-
eral Electric Company (chairman); Jay V.
Beck, Brigham Young University; Peter
T. Flawn, University of Texas at Austin;
Robert F. Gilkeson, Philadelphia Electric
Company; Mary L. Good, United Oil Prod-
ucts Inc.; Charles E. Hess, University of
California at Davis; Peter D. Lax, New
York University; William F. Miller, SRI
International; John H. Moore, the Hoo-
ver Institution; Homer A. Neal, State Uni-
versity of New York at Stony Brook; Wil-
liam A. Nierenberg, Scripps Institutuion
of Oceanography; Mary Jane Osborn, Uni-
versity of Connecticut Health Center; Nor-
man C. Rasmussen, Massachusetts Insti-
tute of Technology; and Donald B. Rice,
the Rand Corporation. Three other scien-
tists have been nominated by the Presi-
dent and are awaiting confirmation by the
Senate; five other vacancies remain to be
filled on the board.

The National Science Foundation Act
of 1950 charges the National Science Board
with responsibility for the overall health
of fundamental science in the United States.
The 24 part-time members of the National
Science Board plus the Director ex officio
constitute the National Science Foundation.
Members, who each serve 6 years, are
selected by the President with the advice
and consent of the U. S. Senate to repre-
sent scientific leadership in all areas of
the United States.

video film; the color movie is derived from
this work. It examines, at normal speed
and in slow motion, the krill behavior and
structural adaptations.

"Feeding and swimming behavior of the
antarctic krill (11181)," part of the EMC
Aspects of Animal Behavior series, may
be purchased for $200 (film) or $155 (video
tape). It can also be rented for nonprofit
use by institutions, organizations, or indi-
viduals for $10 for one-day's use; half of
this rate is charged for each additional,
consecutive day for which the film or vid-
eotap is reserved. A $5 shipping and hand-
ling fee is added to the price of each film
or video tape that is rented.

All orders for rentals or purchases should
be addressed to the University of Califor-
nia Extension Media Center, 2223 Fulton
Street, Berkeley, California 94720 (tele-
phone 415/642-0460). Please order well
in advance to allow for confirmation or
for any necessary changes.
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Foundation awards of funds for antarctic
projects, 1 July to 30 September 1984

Hamner, William M. University of Calif-
ornia, Los Angeles, California. Behav-
ioral ecology of Euphausia superba. DPP
83-02852. $103,787.

Following is a list of National Science Foundation antarctic awards made from 1 July
to 30 September 1984. Each item contains the name of the principal investigator or
project manager, his or her institution, a shortened title of the project, the award number, and
the amount awarded. If an investigator received a joint award from more than one
Foundation program, the antarctic program funds are listed first, and the total amount
of the award is listed in parentheses. Award numbers for awards initiated by the Divi-
sion of Polar Programs contain the prefix DPP, and those initiated by the Division of
Ocean Sciences contain the prefix OCE.

Atmospheric sciences

Arnoldy, Roger L. University of New
Hampshire, Durham, New Hampshire.
Micropulsation research in the Antarctic
and the Arctic. DPP 83-18632. Logis-
tics and field support only. ($103,282).

Berkey, Frank T. Utah State University,
Logan, Utah. lonosonde studies of the
cusp ionosphere from South Pole Sta-
tion. DPP 83-12386. $39,000.

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

Carpenter, Donald L. Stanford University,
Stanford, California. VFL wave-induced
particle precipitation phenomena ob-
served at Palmer Station. DPP 82-17820.
$55,000.

Eather, Robert H. Boston College, Chest-
nut Hill, Massachusetts. South Pole
optical observations. DPP 82-15312.
$115,409.

1-lelliwell, Robert A. Stanford University,
Stanford, California. Installation and
operation of an extremely-low-fre-
quency/very-low-frequency radiometer
at Arrival Heights. DPP 83-16641. $4,
876.

Helliwell, Robert A. Stanford University,
Stanford, California. Very-low-fre-
quency wave-particle experiments on
the magnetosphere and ionosphere. DPP
83-17092. $417,199.

Pomerantz, Martin A. Franklin Institute,
University of Delaware, Newark, Dela-
ware. Cosmic ray intensity variations.
DPP 83-00544. $240,734.

Rosenberg, Theodore J. University of
Maryland, College Park, Maryland.
Naturally- and artificially-stimulated
electron precipitation near the plasma-
pause. DPP 82-17260. $70,500.

Rosenberg, Theodore J. University of
Maryland, College Park, Maryland.
Riometry in Antarctica and conjugate
regions. DPP 83-04844. $58,113 ($113,
113).

Biological and medical sciences

Bligh, John. University of Alaska, Fair-
banks, Alaska. Travel support to bio-
medical researchers attending an ant-
arctic symposium. DPP 83-18623. $7,
170.

Costa, Daniel P. University of California,
Santa Cruz, California. Bioenergetics
of the antarctic fur seal. DPP 83-11799.
$73,195.

DeVries, Arthur L. University of Illinois,
Urbana, Illinois. Role of glycopeptide
antifreezes in freezing avoidance of
fishes. DPP 81-16917. $93,240.

Delaca, Ted E. University of California,
San Diego, California. Ecology of ben-
thic foraminifera. DPP 83-05475. $72,
490.

Detrich, H. William. University of Missis-
sippi Medical Center, Jackson, Missis-
sippi. Assembly and stability of microtu-
bules from fish at low temperatures.
DPP 83-17724. $110,000.

English, T. Saunders. University of Wash-
ington, Seattle, Washington. Marine
ecosystem research at the ice-edge zone:
Acoustic assessment of nekton and
micronekton. DPP 82-18784. $49,697.

Friedmann, E. Imre. Florida State Univer-
sity, Tallahassee, Florida. Comprehen-
sive study of the antarctic cryptoendol-
ithic microbial ecosystem. DPP 83-
14180. $73,465.

Fryxell, Greta A. Texas A&M University,
College Station, Texas. Marine ecosys-
tem research at the ice-edge zone: Micro-
algae of the sea ice and water column.
DPP 82-18491. $56,674.

Garrison, David L. University of Califor-
nia, Santa Cruz, California. Marine eco-
system research at the ice-edge zone:
Distribution of free-living protozoa.
DPP 82-18747. $39,780.

George, Robert Y. University of North
Carolina. Wilmington, North Carolina.
Symposium on the biology of antarc-
tic krill, Euphausia superba. DPP 82-
05855. $10,000.

Heinbokel, John F. Johns Hopkins Univ-
ersity, Shadyside, Maryland. Reproduc-
tive dynamics of ciliates and other pro-
tists in antarctic waters. DPP 83-16216.
$50,922.

Holloway, Harry L. University of North
Dakota, Grand Forks, North Dakota.
Intergovernmental Personnel Act for a
1-year assignment to the National Sci-
ence Foundation. DPP 84-12428. $26,
325 ($46,325).

Holm-Hansen, Osmund. University of Cal-
ifornia, San Diego, California. Micro-
bial food web in antarctic waters. DPP
83-18465. $30,000.

Hunt, George L. University of California,
Irvine, California. Distribution of pela-
gic birds and their prey in the Scotia Sea.
DPP 83-18464. $70,394.

Kooyman, Gerald L. University of Califor-
nia, San Diego, California. Emperor and
king penguin brooding and foraging
energetics. DPP 83-16963. $58,655.

Lange, R. Edward. University of Califor-
nia, San Diego, California. Collabora-
tive research on the biology, physics,
and chemistry of large patches of krill
(Euphausia superba). DPP 83-00957.
$37,331.

Mathisen, Ole A. University of Washing-
ton, Seattle, Washington. Biology, phys-
ics and chemistry of large patches of
krill (Euphausia superba). DPP 82-
18997. $34,208.

Nelson, David M. Oregon State Univer-
sity, Corvallis, Oregon. Marine ecosys-
tem research at the ice-edge zone: Nutri-
ent dynamics and phytoplankton pro-
duction. DPP 82-18758. $50,789.

Pearse, John S. University of California.
Santa Cruz, California. Reproductive
biology and larval ecology of shallow-
water echinoderms. DPP 83-17082.
$133,687.

Quetin, Langdon B. University of Califor-
nia, Santa Barbara, California. Repro-
duction, feeding and swimming ener-
getics, and egg and larval physiology
of krill (Euphausia superba). DPP 82-
18356. $117,746.

Ricklefs, Robert E. University of Pennsyl-
vania, Philadelphia, Pennsylvania. De-
velopment, nutrition, and energetics
of seabird chicks. DPP 82-17608. $20,
000 ($40,000).

Rivkin, Richard B. University of Mary-
land Center for Environmental and Estu-
arine Studies. Cambridge, Maryland.
Growth, photosynthesis, and carbon
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metabolism of marine phytoplankton
DPP 83-14607. $30,000.

Shulenberger, Eric. San Diego Society of
Natural History, San Diego, Califor-
nia. Biology, physics, and chemistry of
large patches of krill (Euphausia su-
perba). DPP 82-18659. $77,791.

Siniff, Donald B. University of Minnes-
ota, Minneapolis, Minnesota. Behav-
ior and ecology of Weddell seals. DPP
83-18473. $109,756.

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

Stepien, Jeanne C. Lamont-Doherty Geo-
logical Observatory of Columbia Uni-
versity, Palisades, New York. Marine
ecosystem research at the ice-edge zone:
Abundance and feeding of krill in pack
ice. DPP 82-19090. $39,999.

Sullivan, Cornelius W. University of Southern
California, Los Angeles, California.
Growth and development of sea ice
microbial communities. DPP 81-17237.
$94,222.

Sullivan, Cornelius W. University of Southern
California, Los Angeles, California.
Marine ecosystem research at the ice-
edge zone: Sea ice microbial dynamics.
DPP 82-18752. $90,002.

Sullivan, Cornelius W. University of Southern
California, Los Angeles, California.
Photoadaptation and the ecology of sea
ice microalgae. DPP 83-04985. $44,209.

White, David C. Florida State University,
Tallahassee, Florida. Ecology of marine
sedimentary microbiota. DPP 82-13796.
$40,000.

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

Wormuth, John H. Texas A&M Univer-
sity, College Station, Texas. Collabora-
tive research on the biology, physics,
and chemistry of large patches of krill
(Euphausia superba). DPP 82-18990.
$62,301.

Earth sciences

Aaron, John M. U.S. Geological Survey,
Reston, Virginia. Preparation, printing,
and distribution of a uniform series of
geologic maps. DPP 82-11383. $5,500.

Askin, Rosemary A. Colorado School of
Mines, Golden, Colorado. Cretaceous
and Tertiary palynology of the James
Ross Island basin and the western Ross
Sea. DPP 83-14186. $52,874.

Behrendt, John C. U.S. Geological Sur-
vey, Reston, Virginia. Cooperative geo-
physical (aeromagne tic) and geological
studies. DPP 84-16423. Logistics and
field support only.

Bockheim, James G. University of Wis-
consin, Madison, Wisconsin. Late Ceno-
zoic glacial history and soil develop-
ment. DPP 83-19477. $35,515.

Cassidy, William A. University of Pitts-
burgh, Pittsburgh, Pennsylvania. Search
for meteorites. DPP 83-14496. $89,821.

Chatterjee, Sankar. Texas Tech Univer-
sity, Lubbock, Texas. Stratigraphy and
paleontology of Seymour Island. DPP
82-14686. $35,500.

Daiziel, Ian W. Lamont-Doherty Geological
Observatory of Columbia University,
Palisades, New York. Tectonic devel-
opment of West Antarctica and its rela-
tion to East Antarctica. DPP 82-13798.
$114,648.

DePaolo, Donald J. University of Califor-
nia, Los Angeles, California. Geochemi-
cal studies of Paleozoic granitic rocks
of the central Transantarctic Mountains.
DPP 83-16807. $32,000.

Delaca, Ted E. University of California,
San Diego, California. Paleoecological
interpretation of the marine fossil depos-
its of the Taylor Formation. DPP 83-
04870. $22,475.

Denton, George H. University of Maine,
Orono, Maine. Late Cenozoic glacial
history and soil development. DPP
83-18808. $121,958.

Elston, Donald P. U.S. Geological Sur-
vey, Flagstaff, Arizona. Magnetostrat-
igraphy and sedimentology of the ice-
free valleys and McMurdo Sound. DPP
81-20877. $61,406.

Faure, Gunter. Ohio State University, Col-
umbus, Ohio. Petrogenesis of the Kirk-
patrick Basalt Group, northern Victo-
ria Land. DPP 83-18957. $23,393.

Ford, Arthur B. U.S. Geological Survey,
Menlo Park, California. Geology and
petrology of the Dufek Intrusion. DPP
80-20753. $40,000.

French, Bevan. National Aeronautics and
Space Administration, Washington,
D.C. Advisory services on collection,
curation, distribution, and research of
meteorites by the Lunar and Planetary
Institute, DPP 84-12353. $41,768.

Holcomb, L. Gary. U.S. Geological Sur-
vey, Albuquerque, New Mexico. Dry
Valley real-time telemetry seismologi-
cal project. DPP 83-12710. Logistics and
field support only.

Kamb, Barclay. California Institute of Tec-
hnology, Pasadena, California. Geologic

case hardening in the ice-free valleys
of southern Victoria Land. DPP 82-
15121. $25,911.

Kienle, Juergen. University of Alaska, Fair-
banks, Alaska. Seismicity of Mt. Erebus
and vicinity. DPP 83-00185. $47,223.

Knopoff, Leon. University of California,
Los Angeles, California. Ultra-long
period seismic and gravity observations
at the South Pole. DPP 83-14945. $192,
000.

Kyle, Philip R. New Mexico Institute of
Mining and Technology, Socorro, New
Mexico. Investigations of the McMurdo
Volcanic Group and the associated
ultramafic xenoliths. DPP 82-18493.
$68,286.

Laudon, Thomas S. University of Wiscon-
sin, Oshkosh, Wisconsin. Regional geol-
ogy of the English Coast. DPP 83-19569.
$9,832.

LeMasurier, Wesley E. University of Col-
orado, Denver, Colorado. Volcanic geol-
ogy of Marie Byrd Land and its rela-
tionships to glacial and tectonic history
in West Antarctica. DPP 80-20836.
$48,700.

Lipschutz, Michael E. Purdue University,
West Lafayette, Indiana. Weathering
and chemistry of meteorites. DPP 81-
11513. $30,000 ($47,500).

Maim, Michael C. Arizona State Univer-
sity, Tempe, Arizona. Contemporary
geomorphic processes in the ice-free val-
leys of southern Victoria Land. DPP
82-06391. $52,733.

Rowell, Albert J. University of Kansas,
Lawrence, Kansas. Stra tigraphic evolu -
tion and tectonic setting of the carbon-
ate platforms of the Ross Sequence,
Transantarctic Mountains. DPP 83-
17966. $69,000.

Rowley, Peter D. U.S. Geological Survey,
Reston, Virginia. Regional geology of
the English Coast. DPP 83-18183. $26,
000.

Southard, Rupert B. U.S. Geological Sur-
vey, Reston, Virginia. Mapping operat-
ions. DPP 83-11266. $201,142.

Taylor, Thomas N. Ohio State Univer-
sity, Columbus, Ohio. Anatomically
preserved plants from the Permian and
Triassic. DPP 82-13749. $75,000.

Webb, Peter-Noel. Ohio State University,
Columbus, Ohio. Cenozoic biostratig-
raphy. DPP 82-14174. $50,003.

Webers, Gerald F. Macalester College, St.
Paul, Minnesota. Paleontology of the
Ellsworth Mountains of West Antar-
ctica. DPP 82-14212. $51,874.

Woodburne, Michael 0. University of
California. Riverside, California. Ex-
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ploration for fossil land mammals on
Seymour Island. DPP 82-15493. $37,
809.

Zeller, Edward J. University of Kansas,
Lawrence, Kansas. Resource and radio-
activity survey by gamma-ray spec-
trometry. DPP 82-16902. $108,606.

Zinsmeister, William J. Ohio State Univ-
ersity, Columbus, Ohio. Paleontologic
and geologic history of the James Ross
Island basin. DPP 82-13985. $91,066.

Glaciology

Bentley, Charles R. University of Wiscon-
sin, Madison, Wisconsin. Firn texture
and diagenesis in West Antarctica. DPP
83-15777. $75,825.

Bindschadler, Robert A. National Aero-
nautics and Space Administration-
Goddard Space Flight Center, Green-
belt, Maryland. West antarctic glaci-
ology. DPP 84-05287. $268,547.

Fireman, Edward L. Smithsonian Astro-
physical Observatory, Cambridge, Mas-
sachusetts. Radiometric ages and gas
compositions of ice. DPP 82-17831.
$85,491.

Hughes, Terence J . University of Maine,
Orono, Maine. Modeling downslope
creep of frozen ground on Deception
Island. DPP 83-12696. $30,723.

Kyle, Philip R. New Mexico Institute of
Mining and Technology, Socorro, New
Mexico. Volcanic and climatic record
of ice cores. DPP 80-21402. $73,138.

MacAyeal, Douglas R. University of Chic-
ago, Chicago, Illinois. Modelling ice-
shelf flow, mass balance, and response
to climatic change. DPP 84-01016.
$93,623.

Mayewski, Paul A. University of New
Hampshire, Durham, New Hampshire.
Climatic record in ice cores from the
Transantarctic Mountains. DPP 84-
11018. $63,807.

Mercer, John H. Ohio State University,
Columbus, Ohio. Glacial geology and
pedology of the Reedy Glacier-Harold
Byrd Mountains area. DPP 81-17889.
$57,591.

Schmidt, William F. University of Maine,
Orono, Maine. Finite element study of
calving from ice fronts. DPP 82-09311.
$52,402.

Schubert, Gerald. University of Califor-
nia, Los Angeles, California. Ther-
momechanical behavior of the ice sheet.
DPP 82-15015. $43,997.

Sivaprasad, Kondagunta. University of
New Hampshire, Durham, New Hamp-
shire. Studies of polar ice using inhom-
ogeneous slab models. DPP 83-02413.
$25,665 ($33,613).

Stuiver, Minze. University of Washing-
ton, Seattle, Washington. Oxygen-
isotope analysis of ice cores. DPI S4-
00574. $103,768.

Webb, Peter-Noel. Ohio State University,
Columbus, Ohio. Microfossil assem-
blages from the Sirius Formation: Impli-
cations for interpretation of ice volume
variations in East Antarctica. DPP 83-
15553. $50,685.

Whillans, Ian M. Ohio State University,
Columbus, Ohio. Ice dynamics on the
Marie Byrd Land slope. DPP 81-17235.
$191,599.

Zeller, Edward J. University of Kansas,
Lawrence, Kansas. In-situ precision
analysis of nitrate in South Pole snow.
DPP 83-20210. $28,704.

Meteorology

Bromwich, David H. Ohio State Univer-
sity, Columbus, Ohio. Boundary layer
studies in Terra Nova Bay. DPP 83-
14613. $44,207.

Hofmann, David J. University of Wyom-
ing, Laramie, Wyoming. Sulfuric acid
aerosol production at 30 kilometers over
Antarctica. DPP 83-14487. $102,400.

Hogan, Austin, W. State University of New
York, Albany, New York. Winter meteo-
rological phenomena of McMurdo area
(analysis phase). DPP 83-14537. $46,
854.

Hogan, Austin W. State University of New
York, Albany, New York. Aerosol trans-
port processes. DPP 83-14763. $90,421.

Murcray, David G. University of Denver,
Denver, Colorado. Measurement of the
column densities of atmospheric con-
stituents during the austral winter. DPP
81-18005. $94,042.

Fleming, Rex J. National Oceanic and
Atmospheric Administration, Rockville,
Maryland. Argos data collection and
location system. OCE 83-41973. $13,983
($119,000).

Robinson, Elmer. Washington State Uni-
versity, Pullman, Washington. Boun-
dary-layer air chemistry profile research
at South Pole. DPP 82-16204. $61,900.

Robinson, Elmer. Washington State Uni-
versity, Pullman, Washingnton. Air
chemistry monitoring at Palmer Station.
DPP 80-05797. $159,884.

Stearns, Charles R. University of Wiscon-
sin, Madison, Wisconsin. Automatic
weather stations: Operation and data
analyses. DPP 83-06265. $198,627.

Tape, Walter. University of Alaska, Fair-
banks, Alaska. Empirical correlation of
ice-crystal types with halo types. DPP
83-14178. $57,562.

Warren, Stephen G. University of Wash-
ington, Seattle, Washington. Opti-
cal properties of snow. DPP 83-16220.
$95,000 ($110,000).

Ocean sciences

Anderson, John B. Rice University, Hous-
ton, Texas. Marine geology of the Ant-
arctic Peninsula continental margin.
DPP 83-15555. $113,189.

Ciesielski, Paul F. University of Florida,
Gainesville, Florida. Paleoceanography
and paleoclimatology of the southern
ocean: stratigraphy. DPP 83-16679.
$39,744.

Corliss, Bruce H. Duke University, Dur-
ham, North Carolina. Cenozoic history
of the Antarctic Circumpolar Current.
DPP 82-16539. $50,000.

Dick, Henry J. Woods Hole Oceanographic
Institute, Woods Hole, Massachusetts.
Petrology and tectonics of the Circum-
Antarctic Plate boundary. DPP 83-
16490. $119,316.

Dunbar, Robert B. Rice University, Hous-
ton, Texas. Sinking and suspended par-
ticula.te matter in the Ross Sea. DPP
83-12486. $28,847.

Fanning, Kent A. University of South Flor-
ida, Tampa, Florida. Plankton and the
marine geochemistry of radium, ger-
manium, and barium. DPP 82-14213.
$16,832.

Gordon, Arnold L. Lamont-Doherty Geo-
logical Observatory of Columbia Uni-
versity, Palisades, New York. Winter
Weddell Sea research. DPP 84-03436.
$23,679.

Gordon, Arnold L. Lamont-Doherty Geo-
logical Observatory of Columbia Uni-
versity, Palisades, New York. Marine
ecosystem research at the ice edge-
zone: physical oceanography. DPP 82-
19088. $50,000.

Hayes, Dennis E. Lamont-Doherty Geologi-
cal Observatory of Columbia Univer-
sity, Palisades, New York. Regional syn -
thesis of marine geological and geo-
physical data of the circumantarctic
region. DPP 82-00239. $174,090.

Jacobs, Stanley S. Lamont-Doherty Geo-
logical Observatory of Columbia Uni-
versity, Palisades, New York. Ross
Sea heat flux experiment. DPP 81-
19863. $166,827.

Kellogg, Thomas B. University of Maine,
Orono, Maine. Sediments deposited by
marine-based ice sheets during the last
glacial maximum. DPP 80-20000. $20,
157 ($90,369).
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rr.	 Weather at U. S. stations
a-rD

August 1984	 September 1984	 October 1984
McMurdo I Palmer I South Pole I McMurdo I Palmer I South Pole	McMurdo I Palmer f South Pole

- 25.3
- 11.3

(21)
- 41.5

(7)

-986.3

1009.6
(27)

950.7
(21)
35.6

050°

	

- 6.7	- 59.8	- 23.6

	

0	-46.7	- 8.8

	

17 9 18)	(1)	(15)

	

- 16.9	- 72.6	- 37.1

	

(27)	(17)	(11)

	

-990.4	-678.6	982.6

	

1016.1	691.8	1004.3
(1) (20)	(13)

	

935.8	661.2	970.1
(2) (11)	(13)

	

876.31	TRACE	86.3

	

- 3.4	- 56.9	- 17.3

	

4.3	- 35.6	-	3.5

	

(13)	(10)	(25)

	

- 13.3	- 73.7	- 33.9

	

(5 9 6)	(25)	(4)

	

992.0	676.4	974.6

	

1013.2	698.3	992.6

	

(11)	(11)(5)

	

960.0	665.8	958.4

762.0
340°

- JL.L
5.0 - 35.7

	

(31)	(23)
10.9 - 67.0

	

(2)	(2)

	

990.0	643.4

	

1013.0	683.7

	

(31)	(21)

	

959.0	664.2

Feature

Average temperature (°C)

Temperature maximum (°C)
(date)

Temperature minimum (°C)
(date)

Average station pressure (mb)

Pressure maximum (mb)
(date)

Pressure minimum (mb)
(date)

Snowfall (mm)

Prevailing wind direction

Average wind
(rn/see)

Fastest wind
(m /sec)
(date)

Average sky cover

Number clear days

	4.9	7.1	4.9	6.2	9.7	5.5	6.7	3.5

	

32.6	38.1	16.0	29.9	37.0	18.0	34.4	31.9

	

(23)	(1)	(11)	(11)	(14)	(13)	(7)	(6)

	

180 0	400	3600	1100	300	3600	1700	450

	

4.2	0.0	0.5	5.8	0.0	0.61	7.2	8/10

	

13	2.3	15.4	7.0	1.3	11.9	5.0	0.0
Number partly cloudy days	 12.0	24.3	0.1	4.0	3.7	0.2	13.0	8.3
Number cloudy days	 6.0	4.4	15.5	19.0	25.0	17.9	13.0	22.7
Number days with visibility	 1.1	---	4.8	2.4	---	7.8	3.0

less than 0.4 km.

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

2.3
11.3
(13)
315°

0.6
12.4

0.3
18.3
0.6

t'J
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Kennett, James P. University of Rhode
Island, Narragansett, Rhode Island. Pal-
eoenvironmental evolution of the south-
ern ocean based on deep-drilled sedi-
mentary sequences. DPP 81-12615.
$69,598.

Lawyer, Lawrence A. University of Texas,
Austin, Texas. Tectonics of the south-
ern ocean. DPP 84-05968. $111,748.

Ledbetter, Michael T. San Jose State Uni-
versity, San Jose, California. Pale-
oceanography and paleoc lima tology of
the southern ocean: lithofacies and
hiatuses. DPP 83-16992. $38,282.

Pillsbury, R. Dale. Oregon State Univer-
sity, Corvallis, Oregon. Ross Sea heat
flux experiment. DPP 81-20677. $79,
280.

Support and services

Anderson, Peter J. Ohio State University,
Columbus, Ohio. Chronology of the
United States in Antarctica, 1949-1984.
DPP 83-18596. $27,530.

Becker, Robert A. ITT Antarctic Services,
Inc., Paramus, New Jersey. Support of
the United States Antarctic Research
Program. DPP 80-03801. $6,913,850.

Davis, Gene. Department of the Navy—
Naval Facilities and Engineering Com-
mand, Washington, D.C. Engineering

and design support for the U.S. Ant-
arctic Research Program. DPP 84-01823.
$219,046.

Hawthorne, Ann. Burnsville, North Car-
olina. Photographic documentation of
the U.S. Antarctic Research Program.
DPP 84-19165. $19,000.

Hushen, W. Timothy. National Academy
of Sciences, National Research Coun-
cil, Washington, D.C. Assessment of
the Antarctic Treaty system. DPP 84-
14152. Logistics and field support only.

Hushen, W. Timothy. National Academy
of Sciences, National Research Coun-
cil, Washington, D.C. Support for the
Polar Research Board. DPP 82-07098.
$43,235 ($149,946).

Landrum, Betty J. Smithsonian Institution,
Washington, D.C. Recording of data
for specimens collected in U.S. Arctic
and Antarctic Programs. DPP 74-13988.
$146,163.

Nelson, Marilyn. Blue Pencil-Group Inc.,
Reston, Virginia. Editorial services for
the 1984 annual review issue of the
Antarctic Journal of the United States.
DPP 82-17792. $15,136.

Shoemaker, Brian H. Department of De-
fense, Washington, D.C. Logistic sup-
port of the U.S. program in Antarctica.
DPP 76-10886. $26,559,054.

Thuronyi, Geza T. Library of Congress,
Washington, D.C. Abstracting and
indexing service for Current Antarctic
Literature. DPP 70-01013. $145,696.

Venzke, N. C. Department of Transporta-
tion. U.S. Coast Guard, Washington,
D.C. Icebreaker support in the U.S.
Antarctic Research Program. DPP 82-
17331. $1,268,822.

Wilson, Jack. Department of the Interior,
Washington, D.C. Aviation manage-
ment services for chartering a Twin
Otter airplane for the U.S. Antarctic
Research Program. DPP 84-15220. $12,
000.

Correction
The June 1984 (Volume 19, number 2)

Antarctic Journal of the U. S. contains
the article "Antarctica comes to California:
The Penguin Encounter at Sea World" (pp.
9-12) by Frank S. Todd. On page 9 in the
article's first paragraph, it was reported
that between 1975 and 1978 Sea World
transported 260 Adélie penguins from Ant-
arctica to California. Due to a typographical
error this figure is incorrect; Sea World
actually brought 160 Adélie penguins from
Antarctica during these 3 years.
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