
aircraft and the feasibility of eventually flying "321" off the
antarctic continent.

VXE-6 provided the sole search and rescue capability for the
U.S. Antarctic Research Program during the 1986-1987 season.
On 23 November 1986 a search-and-rescue effort was initiated
for two civilian employees who had fallen into a crevasse.
Despite deteriorating visibility and weather conditions, the
UH-IN crew located the accident site and landed rescuers. An
18-hour effort by the VXE-6 search-and-rescue team recovered
two bodies. In all, 16 patients were airlifted from McMurdo
Station to Christchurch aboard LC-130s for medical treatment
during the 1986-1987 season.

McMurdo Station marked the beginning of its winter season
with the departure of the last LC-130 flight on 25 February 1987.
During the 1986-1987 season, LC-130 and UH-IN aircraft flew
4,654.4 hours, transported 8.2 million pounds (3.8 million kilo-
grams) of mail, cargo, fuel, and 7,346 passengers.

On 1 March 1987 Antarctic Development Squadron Six re-
turned to homeport, Naval Air Station, Point Mugu, California,
after a safe and successful 1986-1987 austral summer opera-
tions. The squadron had a brief standdown period and then
began the summer training schedule in preparation for the
1987-1988 season.

Ship operations, 1986-1987

JAMES C. MARTHALER, CDR, USCG

U.S. Naval Support Force, Antarctica
Port Hueneme, California 93043

General. Two U.S. Coast Guard icebreakers operated in the
Antarctic this season in support of the U.S. Antarctic Program.
The icebreaker USCGC Polar Sea from Seattle, Washington, resup-
plied Palmer Station, performed the channel break-in to
McMurdo Station, provided ship escort/assist for the resupply
vessels M/V Gus W. Dame!! and M/V Green Wave into Winter
Quarters Bay at McMurdo Station, and conducted one science
cruise in the southern Ross Sea along the Ross Ice Shelf. The
icebreaker USCGC Glacier from Portland, Oregon, conducted an
extensive science support program, supporting one science
cruise in the northern Antarctic Peninsula and one in the west-
ern Ross Sea. A detachment of two HH-52A helicopters was
assigned to each icebreaker. The tank ship M/V Gus W. Dame!!,
on its maiden voyage to Antarctica, and the dry cargo vessel M/V
Green Wave, provided the fuel and supplies to McMurdo Station.

Extremely heavy ice conditions required the refueling of Polar
Sea at the fast-ice edge off McMurdo Station prior to completion
of the ice channel and delayed the arrival of the Gus W. Darnell at
McMurdo Station by 11 days. The greatest volume of shipboard
cargo on record for the U.S. Antarctic Program required addi-
tional inport days for cargo on-load at Port Hueneme and Port
Lyttelton, delaying the arrival of Green Wave at McMurdo Station
by 9 days.

Ice conditions. The overall fast-ice conditions during the ship-
ping season were much heavier than those previously experi-
enced in McMurdo Sound. With the fast-ice edge extending 50
kilometers from Hut Point at the beginning of the season, a
combination of first-year ice up to 7 feet (2.2 meters) thick and
second-year ice up to 11 feet (3.4 meters) thick over the last 6.5
kilometers, presented a very difficult task for the channel
break-in to Winter Quarters Bay. Ice thickness in Winter Quar-
ters Bay ranged from 5 to 7 feet (1.5 to 2.2 meters).

As the season progressed, the annual fast ice slowly broke
away requiring ice-channel transits of 9.7 kilometers forM/V Gus
W. Dame!! and M/V Green Wave. Only 5.6 kilometers of the
channel remained ice jammed for Darnel!'s transit into McMur-

do. By the time Green Wave transitted into McMurdo, the ice
channel was essentially ice free with only the turning basin
remaining jammed. All resupply vessel transits into and out of
Winter Quarters Bay required icebreaker assistance. At the end
of the shipping season, the fast-ice edge extended 8.9 kilo-
meters from Hut Point, with the channel and turning basin
completely ice free.

Pack ice, and the extent of the northern sea-ice limits between
Palmer and McMurdo Stations during the shipping season,
were represented by mean climatological conditions. By early
December, open water began to develop in the southwestern
Ross Sea off Ross Island and the Ross Ice Shelf. By mid-January,
open water existed from Cape Adare to Ross Island in the
western Ross Sea presenting no difficulty for resupply vessels
transitting to and from Ross Island. Light pack ice dominated
most of McMurdo Sound west of Franklin and Beaufort Islands
for the entire shipping season. Ship transits into McMurdo
were conducted from the Ross Sea to the vicinity east of Beau-
fort Island, then to the fast-ice edge near Cape Evans.

Icebreaker operations. USCGC Polar Sea arrived in Port
Hueneme, California, on 11 November 1986 and loaded 226,160
pounds (approximately 100,000 kilograms) of cargo for Palmer
Station. Cargo included general supplies, repair parts, food
stuffs, (dry, refrigerated, and frozen), and some hazardous
material. After loading was completed by local civilian ste-
vedores, Polar Sea departed for Palmer Station on 14 November
making part calls in Puerto Vallarta, Mexico; Callae, Peru; and
Valparaiso, Chile, arriving in Punta Arenas, Chile on 16 De-
cember. Polar Sea shifted berths to the Cabo Negro fueling pier
on 17 December to refuel and returned to Punta Arenas on the
18th. While in Punta Arenas, pasengers and some equipment
were embarked for passage to Palmer Station.

Polar Sea departed Punta Arenas on 19 December, changed
operational command (chopped) from COMPACAREA
COGARD to COMNAVSUPPFORANTARCTICA upon cross-
ing 60° south latitude on 21 December, and arrived at Palmer
Station on 22 December. All passengers were disembarked and
cargo operations commenced. This season, Polar Sea did not
refuel Palmer, but instead backloaded 19,400 gallons (75,000
liters) of marine diesel fuel to permit the station to clean one of
its fuel storage tanks. Shipboard personnel augmented station
personnel for shoreside cargo handling. A total of 22,400
pounds (approximately 10,000 kilograms) of retrograde cargo
were loaded on board Polar Sea for delivery to McMurdo Station.

Polar Sea departed Palmer Station on the evening of 25 De-
cember enroute to McMurdo Station. Polar Sea arrived off Cape
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Washington on 6 January 1987 and pulled out four science
personnel and equipment for transport to McMurdo. Polar Sea
arrived at the fast-ice edge early on 8 January, 50 kilometers
from Hut Point, and commenced breaking the ship channel. On
8 January, Rear Admiral Theodore J . Wojnar, USCG, Com-
mander, Thirteenth Coast Guard District; Ambassador John D.
Negroponte, Assistant Secretary of State; John Moore, Deputy
Director of the National Science Foundation; Perry Adkisson,
National Science Board member; William Merrel, Assistant Di-
rector for the Office of Management and the Budget; Captain
David Srite, USN, CNSFA, and Peter Wilkniss, Director of Polar
Programs, National Science Foundation, boarded Polar Sea to
observe icebreaking operations in conjunction with the channel
break-in.

Three-turbine engine operations were conducted until 12 Jan-
uary when excessive vibrations put the centerline turbine out of
commission for the remainder of the deployment. Two-turbine
operations were required to work the ice channel inside of 4
miles (6.5 kilometers) from Hut Point due to the extreme hard-
ness of the 11-foot (3.4-meter) second-year fast ice.

On 15 January, Vice Admiral Diego Hernandez, USN, Com-
mander Third Fleet; Roland Schmitt, Chairman, National Sci-
ence Board; Charles Hess and June Lindstedt-Siva, National
Science Board members and Peter Wilkniss, Director of Polar
Programs, National Science Foundation, boarded Polar Sea to
observe icebreaking operations.

Polar Sea moored at the ice pier on 17 January to offload Palmer
Station and Cape Washington retrograde cargo, take on lube oil,
conduct engineering maintenance and repairs, and provide
crew liberty. Polar Sea got underway again on 20 January and
continued ice channel operations. Extended turbine operations
put Polar Sea in a low fuel state requiring it to refuel from the
tanker Gus W. Darnell at the fast-ice edge near Cape Royds on 26
January prior to completing ice channel work.

Due to the severity of the fast-ice conditions, Polar Sea sus-
tained damage to its controllable pitch propellers, limiting oper-
ations to one turbine on the port shaft and main diesel engines
on the center and starboard shafts after 29 January. Due to the
extended time required to complete the ice channel into
McMurdo Station, Science Cruise I was cancelled.

The channel into Winter Quarters Bay, the turning basin, and
the approach to the ice pier were completed on 3 February. Gus
W. Darne!l was escorted into Winter Quarters Bay on 3 February
without incident, and Polar Sea continued to work at widening
the ice channel and loosening the turning basin to ease the task
of escorting the tanker out of Winter Quarters Bay. Polar Sea
escorted Gus W. Darnell to sea on 7 February without incident.

Polar Sea moored to the ice pier on 7 February to load Science
Cruise II personnel and equipment, and departed on 8 Febru-
ary to continue preparing the turning basin for Green Wave's
arrival. On 9 February Polar Sea escorted Green Wave into Winter
Quarters Bay and Departed McMurdo to commence Science
Cruise II operations in the vicinity of the Ross Ice Shelf and Terra
Nova Bay. Upon completing Science Cruise II, Polar Sea re-
turned to McMurdo on 16 February where science personnel
and cargo were offloaded by helicopter on 17 February.

The turning basin was reworked on 17 February, Green Wave
was escorted to sea on 18 February, and Polar Sea began its
transit northbound by way of the Balleny Islands to install an
automatic weather station. On 21 February, Polar Sea suc-
cessfully established one automatic weather station on Buchle
Island and continued its transit northbound. Polar Sea chopped
back to COMPACAREA COGARD on 22 February and arrived
in Sydney on the 27th. Polar Sea departed Sydney on 3 March

and commenced its return voyage, stopping in Apia, Western
Somoa, and Honolulu, Hawaii, before arriving in Seattle, Wash-
ington, on 10 April 1987.

LJSCGC Glacier arrived in Port Hueneme on 8 November 1986
and loaded an additional 37,164 pounds (approximately 17,000
kilograms) of cargo for Palmer Station and the first science
cruise scheduled for December 1986. Glacier departed on 10
November, making port calls at Puerto Vallarta, Mexico; Pun-
tarenas, Costa Rica; and Valparaiso, Chile. Glacier arrived in
Punta Arenas, Chile, on 13 December 1986 after refueling at
Cabo Negro, Chile, on 12 December. Glacier loaded science
personnel and equipment, departing Punta Arenas on 15 De-
cember enroute Smith Island and Palmer Station.

Glacier changed operational command (chopped) from
COMPACAREA COGARD to COMNAVSUPPFORANT-
ARCTICA on 17 December. Pack ice prevented the planned visit
to Smith Island and gale force weather kept Glacier from enter-
ing Arthur Harbor at Palmer Station until 19 December. Cargo
and personnel were offloaded, and Glacier's Arctic Survey Boat
was deployed with a crew of four to support local science
operations in the vicinity of Palmer Station until Glacier's return.

Glacier departed Palmer Station on 19 December to commence
Science Cruise I operations involving extensive geological sur-
vey and mammal census work in the vicinities of Seymore,
Elephant, and James Ross islands on the northern end of the
Antarctic Peninsula. On 22 December, Glacier's dive team assist-
ed in the removal of a trawling net which had fouled RIv Polar
Duke's propeller.

Glacier arrived at Palmer Station on 14 January after complet-
ing Science Cruise I where science equipment was offloaded;
14,328 pounds (approximately 7,000 kilograms) of Palmer and
science retrograde cargo and the Arctic Survey Boat were
onloaded, and passengers were embarked for transport to Pun-
ta Arenas. Onloading operations were completed, and Glacier
departed Palmer the evening of 14 January arriving in Cabo
Negro, Chile, to refuel on 18 January. After refueling, Glacier
arrived in Punta Arenas on 19 January where all personnel and
some equipment from Science Cruise I were offloaded and
engineering repairs were made in preparation for Glacier's tran-
sit to McMurdo.

Glacier departed Punta Arenas on 21 January enroute McMur-
do Station, transitting along the northern sea-ice edge to the
western Ross Sea, and then to McMurdo Sound. Glacier arrived
at the fast-ice edge off McMurdo Station on 2 February where it
assisted Polar Sea in completing the ice channel and turning
basin into Winter Quarters Bay.

On 3 February, Glacier moored to the ice pier, offloaded Pal-
mer Station retrograde and the remainder of the Science Cruise
I cargo, and onloaded Science Cruise II passengers and equip-
ment. Glacier got underway later on 3 February and continued to
work the ice channel until departing on Science Cruise II on 5
February. Science Cruise II operations were conducted along
the western Ross Sea from Cape Adare and Cape Hallett to
McMurdo Sound, involving extensive seismic survey and bot-
tom coring operations, bottom sediment collection, and snow/
ice survey measurements.

Glacier completed Science Cruise II operations in the vicinity
of McMurdo Sound, and offloaded passengers and equipment
at McMurdo on 20 February. Glacier commenced her transit
north late on 20 February enroute to Hobart, Australia,
chopped back to COMPACAREA COGARD on 25 February,
and arrived in Hobart on 1 March. Glacier departed Hobart on 6
March and commenced its return voyage, stopping in Sydney,
Australia, and Kahului (Maui), Hawaii. Glacier arrived in Port-
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land, Oregon, on 9 April 1987 having completed its twenty-
ninth and final deployment on antarctic operations. Glacier was
decommissioned in early June 1987.

U.S. Coast Guard helicopter operations. Two aviation detach-
ments (ADVET5) from the Polar Operations Division at Coast
Guard Aviation Training Center, Mobile, Alabama, were as-
signed for icebraker support during austral summer 1986-1987.
Each detachment consisted of two-HH-52A helicopters and a
complement of 4 pilots and 10 aviation crewmen.

AVDET 115 was attached to Polar Sea and flew a total of 183
flight hours while under the operational control of
COMNAVSUPPFORANTARCTICA. The AVDET moved ashore
to McMurdo Station from 10 to 26 January while Polar Sea con-
ducted channel icebreaking operations into Winter Quarters
Bay. Both helicopters operated from the VXE-6 helicopter pad
providing science, logistics, and search-and-rescue support in
the vicinity of Ross Island. While operating out of the McMurdo
area, both helicopters flew a total of 174 hours, including 113
hours of dedicated science support. One helicopter required a
transmission change-out during the ship's transit from Palmer
to McMurdo. The availability of a spare transmission on board
for this deployment ensured the full utilization of both helicop-
ters, significantly benefitting the entire Ross Island science
program.

AVDET 114 was assigned to Glacier and conducted 218 hours
of flight operations while attached to COMNAVSUPPFOR-
ANTARCTICA. From 19 December to 17 January, 159 hours
were flown in support of Science Cruise I. From 3 to 20 Febru-
ary, Glacier's AVDET provided 54 hours of helicopter support
during Science Cruise II.

Resupply ships. MIV Gus W. Darnell loaded petroleum prod-
ucts for austral summer operations at Geelong (Melbourne),
Australia, 9-17 January 1987 and departed enroute to McMurdo
Station on 18 January. Gus W. Darnell chopped to
COMNAVSUPPFORANTARCTICA on 22 January, finding
open water along its entire transit until entering the sea ice
approximately 30 miles (48 kilometers) east of Beaufort Island.
Passing to the south of Beaufort Island, Gus W. Darnell encoun-
tered 3-5 tenths concentrations of medium to large floes
through McMurdo Sound, arriving at the fast-ice edge near the
entrance to the ice channel on 26 January. Gus W. Darnell re-
fueled Polar Sea on 26 January at the channel entrance passing
797,076 gallons (3 million liters) of marine diesel fuel. Gus W.
Darnell was escorted through the ice-channel on 3 February to
McMurdo Station (figure 1) and discharged 5,417,261 gallons
(20 million liters) of petroleum products to McMurdo's storage
tanks. Upon completion of fueling operations, the tanker bal-
lasted down, was towed into the turning basin (figure 2), and
escorted to open water by the Polar Sea on 7 February. The tanker
outchopped on 11 February enroute Singapore.

M/V Green Wave moored at Port Hueneme on 27 December
1986 and commenced loading cargo for McMurdo Station on 2
January 1987. A greater quantity of containerized and break
bulk cargo than anticipated, along with unfavorable weather,
required 3 additional days to load cargo. Green Wave finally
departed for Port Lyttelton on 10 January with the greatest
volume of cargo ever shipped by any Military Sealift Command
vessel out of a U.S. West Coast port. Green Wave arrived in Port
Lyttelton on 26 January to load additional cargo for McMurdo
Station and Scott Base. The amount of cargo to be loaded in Port
Lyttelton and the fact that defective bottled gas products were
discovered during the vessel onload required 4 additional days
for loading operations. Green Wave departed for McMurdo on 1
February, but returned to Port Lyttleton on 3 February when
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Figure 1. The arrival of the fuel tanker Gus W. Dame!! to McMurdo
Station was delayed by 11 days because of extremely heavy ice
conditions.

additional gas cylinders on board were suspected to be defec-
tive. Green Wave departed Port Lyttelton on the evening of 3
February sailing in open water until entering the sea ice approx-
imately 10 miles (16 kilometers) to the east of Beaufort Island.
Green Wave transitted into McMurdo Sound to the north of
Beaufort Island encountering 2-4 tenths concentrations of sea
ice with medium to large floes. Green Wave arrived at the fast-ice
edge on 9 February and was escorted into Winter Quarters Bay
with assistance from Polar Sea (figure 3). Cargo offload and
retrograde cargo onload was accomplished by 18 February with
Green Wave delivering a total of 14,704,704 pounds (7,000 kilo-
grams) of cargo to McMurdo. A total of 3,721,760 pounds (1.4
million kilograms) of retrograde cargo was backloaded onto
Green Wave at McMurdo for movement back to Port Lyttelton
and Port Hueneme. With Polar Sea's assistance, Green Wave de-
parted McMurdo enroute to Port Lyttelton on 18 February arriv-
ing 24 February. Green Wave depated Port Lyttelton on 26 Febru-
ary and arrived in Port Hueneme on 12 March.

Other shipping. MIV Finn Polaris arrived in McMurdo Sound in
late November with an Italian expedition to construct a perma-
nent base near Gerlache Inlet in Terra Nova Bay. The Finn Polaris
departed Terra Nova Bay on 16 February enroute to Port
Lyttelton.

4

Figure 2. The Polar Sea tows the Gus W. Dame!l into the turning
basin.
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Figure 3. The Green Wave arrived at the fast-ice edge on 9 February

The ivtiv World Discoverer arrived in the vicinity of Ross Island
on 8 February, visiting Cape Crozier and Cape Royds. It briefly
transitted the open water portions of the ice channel on 10
February, then departed the area late on 10 February.

MIV Green peace arrived in the vicinity of Ross Island near
Lewis Bay on 6 January, then transitted to Cape Evans in mid-
February where a winter-over camp was constructed. Green-
peace departed the area in late February enroute to New
Zealand.

M/V Aurora departed Bay of Whales on 2 March enroute to
Port Lyttelton with the 90° south expedition.

The cargo ship operations were supported by a National
Science Foundation agreement (CA-165) with the Department
of Defense. Icebreaker operations were supported by a National
Science Foundation agreement with the U.S. Coast Guard.

Commander James G. Marthaler, U.S. Coast Guard, is the
Coast Guard Liaison to Deep Freeze and the Naval Support
Force's Ship Operations Officer.

U.S. Weather observations in
Antarctica

AGI GEORGE H. HEIDE

U.S. Naval Support Force Antarctica
Port Hueneme, California 93043

In the harsh and unforgiving environment of Antarctica,
United States weather personnel play an integral role in main-
taining the safety and effectiveness of the scientific operations.
Their detailed analyses of the rapidly changing weather pat-
terns on the antarctic continent are often the determining factor
in the decision to launch or not launch aircraft containing mate-
rial critical to operations and the survival of personnel. To that
end, they observe the weather to note changes in temperature,
wind, and pressure at selected stations from day to day, month
to month, and year to year. They transmit the collected data
from McMurdo, the biggest U.S. station on the continent, to the
meteorological services in Melbourne, Australia, and Well-
ington, New Zealand, for further dissemination to the United
States, the Soviet Union, and member nations of the World
Meteorological Organization.

During the austral summer, surface synoptic observations are
taken at 6-hour intervals at the four major U.S. stations—
McMurdo, South Pole, Byrd, and Siple—beginning at 0000Z
daily. Additional intermediate surface observations are taken in
McMurdo at 0300Z, 0900Z, 1500Z, 2100Z daily. During air oper-
ations and as early as 6 hours prior to an aircraft departure from
Christchurch, New Zealand, for McMurdo, the observer at the
Ice Runway or at the Williams Field Skiway—the two airstrips
serving McMurdo—is required to take hourly weather observa-
tions. Observations are taken more often if required by chang-
ing weather. At an outlying camp, a trained weather observer
records at least one daily surface observation and takes more
frequent observations if an aircraft arrival is expected.

The upper-air program is limited to the McMurdo and South
Pole stations. Two rawinsonde launches are regularly recorded
at 0000Z and 1200Z daily but additional rawinsondes may be
launched if required by the forecaster to define the state of the
atmosphere better and enhance the accuracy of the forecast.

The meteorologists at McMurdo write forecasts for the
Williams Field complex, South Pole, Byrd, and Siple stations at
6-hour intervals, beginning at 0300Z. All forecasts for the active
outlying camps originate at McMurdo as well. To derive their
forecasts, the meteorologists at McMurdo depend primarily on
surface observations and upper-air soundings where available.
Interpretation of satellite imagery provides critical information
for the remainder of the antarctic continent and its coastal
waters where no manned or automatic weather stations exist.

Weather observations from Siple, Byrd, and South Pole sta-
tions and the upper-air reports from the South Pole station are
passed to McMurdo via radio voice circuits. McMurdo then
radio-teletypes these 6-hour synoptic observations to New Zea-
land where they are further disseminated to the World Mete-
orological Organization. Thus, any nation linked by computer
to the world weather network can retrieve the latest weather
information from these antarctic stations. Weather observations
from the outlying camps are further compiled at McMurdo for
climatological archives before being forwarded to Asheville,
North Carolina. The importance to meteorologists of a single
weather observation becomes apparent if one realizes that on
the long trip from McMurdo to Siple station, the only synoptic
weather information enroute is that provided by the observer at
Byrd Surface Camp—a situation roughly equivalent to flying
from Los Angeles to Chicago, with the only available enroute
weather update at Denver. Although the sophisticated satellite
reception at McMurdo (figure) affords the duty forecaster a
series of pictures covering the entire antarctic continent, it is the
skill of the field observer alone that can tell what is below an
extensive area of cloudiness displayed on an infrared satellite
picture—be it lower clouds, fog, or unrestricted visibility.
Hence, every observation received at McMurdo is considered
invaluable. Therefore, the weather personnel at McMurdo en-
sure that these critical observations are sent for worldwide
dissemination in a timely manner.
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