
24 hours of light during the growing sea-
son and 24 hours of darkness during the
winter. However, unlike these boreal for-
ests, the Mount Achernar forest was most
likely deciduous. The presence of
Glossopteris leaves tends to support this
theory, as does data obtained by other
investigators. Because deciduous trees lose
their leaves at the end of their growing
season and become dormant (no longer
requiring light for photosynthesis), they
tend to grow better in warm polar climates
than do evergreens, which continue to re-
quire light.

Despite the forest's geographic location
during the Permian, the climate of this re-
gion may have been warmer and more fa-
vorable for tree growth than the climate is
today at latitudes 100 to 15° lower. Growth
rings in trees from existing high-latitude
forests indicate that their growth is limited
by temperature. The lack of frost rings com-
bined with clear evidence of seasonal
growth patterns in the fossils found at
MountAchemar suggest that growth in this
forest was limited by decreasing light in
autumn. Other evidence suggests that tem-
peratures rarely dropped below freezing.

Climate modelers have suggested that
during this time winter temperatures could
have been as low as -40 °C while summer
temperature rarely rose above 0 °C. The
presence of this deciduous forest in the
middle of the Transantarctic Mountains
argues against these estimates. Clearly, a
forest composed of similar plants could
not survive at these latitudes today.
This discovery also emphasizes the im-

portance of including biological input into
climate models in order to accurately de-
scribe the range of past climates.

cwrtt zx{{ts, two xnyurts xn trpgxr wt{xropttr prrxstnt

Although technology has made antarc-
tic operations safer and more efficient, the
possibility of sudden, unexpected tragedy
continues to confront those who choose to
work on the southernmost continent. In
October the deaths of a U.S. Naval air
crewman and two members of the New
Zealand Antarctic Program reminded per-
sonnel working on Ross Island that life-
threatening dangers remain a part of life in
Antarctica's hostile environment. Severe
weather conditions are believed to have
contributed to the crash.
In the early evening of 13 October, a

U.S. Navy HH-1N helicopter (a newer ver-
sion of the UH-1N helicopter usually flown
in support of the U.S. Antarctic Program)
was returning to McMurdo Station after a
routine flight to Cape Bird, about 40 kilo-
meters from the station. At 6:25 p.m.
(McMurdo local time) Navy air operations
reported that the helicopter was 10 min-
utes behind its anticipated arrival time.
Attempts were made immediately, but un-
successfully, to contact the helicopter via
radio.
In the McMurdo Station area, weather

conditions had begun to deteriorate, with
snow and surges of blowing snow causing
visibility to vary drastically from between
0.8 to 48 kilometers. Under these condi-
tions, all hoped that the helicopter had
landed and the three crewmen and two
passengers were safely waiting for better
flying conditions.
On board were the pilot, Lt. Cmdr. Ed

Crews, his co-pilot, Lt. John Seralles, air
crewman Ben Micou, and two passengers,
New Zealanders Garth Varcoe and Terry
Newport. As part of an agreement be-
tween the U.S. and New Zealand antarctic
programs to exchange support, the heli-
copter had flown earlier that day to Cape

Bird to pick up Messrs. Varcoe and New-
port, who had been at the site on the north-
ern coast of Ross Island for 5 days to pre-
pare a New Zealand summer camp for the
research season.
At 7:45 pm another Navy helicopter left

McMurdo Station to begin searching for
the missing aircraft. At the same time, one
of the U.S. Antarctic Program ski-equipped
Hercules airplanes (LC-130) was diverted
from a flight to Christchurch to aid in the
search along the west coast of Ross Island
and over ice-covered McMurdo Sound.
By 9:15 pm with the missing helicopter

now 3 hours overdue, senior managers at
McMurdo Station notified the U.S./New
Zealand Joint Antarctic Search and Rescue
Team (JASRT) and requested that they
begin an overland search. With the LC-130
serving as a communications link between
them and McMurdo Station, eight team
members—six aboard a Haaglund and two
on  Sprite—left McMurdo Station for Cape
Royds, following the anticipated flight line
of the missing helicopter. Additional
search-and-rescue (SAR) personnel and
medical personnel took off aboard a sec-
ond helicopter to assist in the search by air,
despite the continuing poor weather along
the search path.
Shortly before midnight, the crew

aboard the second helicopter reported to
McMurdo Station that they had made ra-
dio contact with LCDR Crews, who told
the crew that they were near Cape Royds
at approximately 7727 S 166°27' E. Al-
though poor visibility at the crash site
prevented this helicopter from landing,
about 15 minutes after midnight the first
rescue helicopter launched from McMurdo
was able to land; the first helicopter began
moving SAR personnel from nearby Horse-
shoe Bay (77'32'S 166'12'E') to the crash site.

The SAR teams found that besides
LCDR Crews, Lt. Seralles was alive but
injured. Both New Zealanders w

ts
e

dead, and the Navy crewman Micou 
missing. LCDR Crews and Lt. Serallès,
whose legs were broken, were sufferirg
from hypothermia. Each of them was
moved to a helicopter and quickly re-

NSF photo by Russ Kinne

By using UH-1N helicopters, the U.S. Antarctic
Program (USAP) is able to support researchers
in the Ross Island area and in southern Victoria
Land. During the two decades that these
helicopters have supported USAP scientists,
the aircraft has had a good safety record.
Although the United States has used helicopters
in Antarctica since 1946, until October 1992
there had not been a fatal helicopter accident in
Antarctica since 1969.
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turned to McMurdo Station for medical
treatment.
Six SAR team members and one of the

two helicopters, which had returned to
Cape Royds after taking one of the injured
back to the station, continued the search
for the missing crewman. At 2:10 am, the
search was suspended as darkness and
Snow blown by 20- to 40-knot winds re-
duced visibility to about 50 meters. About
2hours later, weather conditions improved
and the search continued. Shortly after
resuming their search, the ground team
reported to McMurdo that they had found
the body of the missing crewman near the
crash site, and he too was dead.
Although weather conditions near

McMurdo Station were good enough for
the LC-130 to take off for New Zealand
with the injured pilot and co-pilot, the
weather at Cape Royds continued to dete-
rorate, preventing the Navy helicopters
f om retrieving the three bodies and the
ground team. Finally, on 15 October, the
weather improved enough for the team to
return with the bodies to McMurdo Sta-
ti on. The bodies were transported to
Christchurch on 16 October.
A 15-year antarctic veteran, Garth
arcoe (age 48) was the Technical Services
fficer for the New Zealand Antarctic Pro-
g am (NZAP) based in Christchurch. He
h d been a full-time staff memberof NZAP
since 1977. He is survived by his wife and
three children. Thirty-one-year-old Terry
Newport was a carpenter from Christ-
church and had arrived in Antarctica for
the first time during the winter-fly-in in
late August 1992. He is survived by his
ife. Ben Micou, 14-year veteran of the
.S. Navy, was serving his third antarctic
season with the Antarctic Development
Squadron Six.
In condolences conveyed to the New

Zealand government, Dr. Walter Massey,
Director of the National Science Founda-
tion said: "While technology has made our
operations in Antarctica safer, it has not
eliminated the risks. And, those individu-
als who chose to work in the Antarctic
embody the highest standards of courage,
ddication, and cooperation."
Memorial services were held for all three

a the International Antarctic Center near
ti Le Christchurch Airport on 19 and 20
October. At the same time, services were
a. so held in Antarctica at Scott Base, the
ew Zealand Station on Ross Island, for
tlie New Zealanders (19 October) and at
McMurdo Station for Micou (20 October).
At times, the rugged terrain and rap-

idly changing weather conditions in Ant-
arctica make aircraft operations difficult
and risky. Between 1946 and 1992, 55
people (including those in this helicopter
accident) died in Antarctica while work-
ing with the U.S. program. Of these deaths,
35 resulted from aircraft accidents; but
before this year, only three of these people
died in helicopter accidents.
Helicopters were first used in Antarc-

tica during the U.S. Navy's Operation
Highjump in 1946 and 1947. Since it was
introduced during the 1971-1972 austral
summer, no fatalities have resulted from
UH-1N crashes until this year. The last

The effects of decreased protection from
ultraviolet (UV) radiation are as troubling
as the continuing depletion of stratospheric
ozone. Evidence exists to clearly link ozone
depletion to changes in the antarctic ma-
rine environment. In two papers pub-
lished during 1992, U.S. scientists, sup-
ported by th National Science Founda-
tion (NSF), reported that enhanced expo-
sure to mid-range UV radiation (280 to 320
nanometers) was affecting marine ecosys-
tems. Near the Antarctic Peninsula biolo-
gists in October 1991 recorded a 6- to 12-
percent reduction in primary productiv-
ity, directly related to the ozone layer
depletion. Uing data from the McMurdo
Sound region, a second research team has
developed a model indicating that the
ozone hole could reduce near-surface
photosynthesis by as much as 12 to 15
percent.
To learn how much UV radiation may

be reaching the earth's surface during the
austral spring, NSF established in 1988 a
UV-radiation monitoring network with in-
struments at the three U.S. antarctic sta-
tions (Palme:, McMurdo, and Amundsen-

fatal helicopter accident was in 1969, when
a LH-34D helicopter crash landed and
caught fire about 57 nautical miles from
McMurdo Station. Two men were killed.

Scott South Pole Station), Argentina's
Centro Austral de Investigaciones
(CADIC) at the tip of South America, and
an arctic site. The accompanying box shows
the location of the monitors and the period
during which they operate.
The amount of UV light that reaches the

ground depends on the angle of the sun,
cloud cover, and atmospheric gas concen-
tration. While the amount of stratospheric
ozone has only negligible effects on UV
wavelengths longer than 330 nanometers,
decreasing amounts of ozone do increase
the amount of shorter wavelength UV ra-
diation, particularly between 295 and 330
nanometers. This range of UV radiation,
known as UV-B, can adversely affect liv-
ing organisms, including humans.
The NSF network, the first automated

UV-scanning system in the world, pro-
vides data for researchers assessing the
impact of ozone depletion on terrestrial
and marine biological systems. These data
have confirmed that ozone depletion does
change the amount of short-wavelength
UV light reaching the earth's surface.
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