
ice runway/Williams Field skiway near McMurdo. U.S. Navy
aerographer's mates (Ac's) or trained civilian personnel at these
stations supply the McMurdo weather facility with hourly avia-
tion weather observations. These observations, which supple-
ment 3- or 6-hourly synoptic observations, are passed to
McMurdo Station via radio, sometimes being relayed by aircraft
enroute. Balloon-launched radiosondes augment the observa-
tion programs at South Pole and McMurdo Stations, providing
useful data on upper level atmospheric conditions. Campbell
Island and Macquarie Island provide the only upper level data
along the Christchurch–McMurdo flight track.

Prior to each mission, the aircraft commander is given a
verbal flight briefing and packet of information. The briefing
covers satellite imagery as well as the material in the flight
packet. The packet contains a forecast of winds at flight level at
several points along the route, which is used by the aircrew to
determine flight time and fuel and cargo loading and to select
possible alternate routes and/or flight levels. It also contains a
forecast of weather conditions at the destination and at alternate
destinations, forecasts of turbulence and icing along the route,
and information on clouds, precipitation areas, and
temperature.

Assembling this information is no small task. At least one
flight forecaster is on duty around-the-clock. Moreover, the
work associated with each flight does not end after the flight
briefing. Weather personnel monitor the progress of each air-
craft along its route through position reports. In addition,
weather conditions reported by one aircraft are used in prepar-
ing forcasts for later flights. Working in close coordination with
Navy air traffic controllers, the forecaster creates a continuous
record of information for each flight.

Weather satellites are, by far, the forecaster's most useful tool.
They are so important that three satellite ground receiving
systems have been located in the McMurdo Station weather
facility. The primary system is an advanced very high resolution
radiometer/high resolution picture transmission (AvHRR/HRFr)

system which was installed in 1979. This system provides reso-
lution to one-third nautical mile and both visual and infrared
imagery. The forecaster can alter the spectral display either by
choosing one of six data channels from the satellite or by alter-
ing the gray shades in the imagery through modification of
enhancement curves in the computer program that processes
the satellite signal. A secondary ground receiving system, the
scanning radiometer data manipulator (SRDM) can be operated

simultaneously when two satellites are within range of McMur-
do Station, or it can be used as a backup if the AVHRR/HRI'r
system is not working. The SRDM system also operates in visual
and infrared modes, but at a lower resolution and with less
capacity to alter the gray-shade enhancement of the imagery. A
third system, the RO-402 shipboard receiving system, provides
further insurance against loss of satellite imagery. RO-402 imag-
ery is lower in resolution than either SRDM or AVHRR/HRPT data,
but it can be used with confidence as a last resort.

In Antarctica, very little weather data can be obtained
through direct observation. Weather satellites have been most
useful in filling that void, allowing the preparation of believable
analysis charts for regions both on and around the continent.
Reliance on weather satellites is not the complete solution to the
problem of paucity of weather data, however. Another approach
to filling the information gap has been installation of automatic
weather stations at several locations on the continent. These
stations transmit wind, temperature, and pressure data to an
orbiting NOAA or TIROS weather satellite. The satellite stores the
data for later retrieval and, simultaneously, retransmits the data
to any receiving station within range of the satellite's signal. The
McMurdo Station weather facility is equipped to receive and
process data received in this manner from the network of auto-
matic weather stations that have been strategically placed in
Antarctica. To assist in forecasting for the McMurdo area, a ring
of eight automatic weather stations has been established around
McMurdo Station at a radius of approximately 60 nautical miles.
Information from these latter stations has become a valuable
asset both to local forecasting and for ongoing research in polar
meteorology.

Improvements in aviation forecasting services provided by
the McMurdo Station weather facility and the smaller, but fully
functional, detachment at Christchurch, New Zealand, are con-
sidered responsible in large part for increasing the success and
safety of flight operations in the Antarctic. However, reliable
forecasting in this inhospitable region remains a considerable
challenge, even with modern equipment, and there is ample
room for improvements. Future improvements most likely will
be realized through installation of additional automatic weather
stations, upgrading of communications facilities to speed deliv-
ery of data that quickly become outdated, and an increase in the
amount of data collected on conditions throughout the South-
em Hemisphere, with subsequent transmission of that infor-
mation to weather forecasters at McMurdo Station.

Public works, 1981-1982

J. GRANT FULGHAM

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

The Public Works Department undertook four major projects
during the past year, two at waterfront facilities and two at air
operations facilities. One project, at Elliot Quay, involved in-

spection and planning for preventive maintenance. The other
three were construction projects—installation of a new bridge,
and replacement of Byrd Camp and the radar dome. The new
methods and materials used in the construction projects repre-
sent a major improvement over those used for the original
installations and should increase significantly the safety and
survivability of the new structures.

Elliot Quay inspection. Following severe structural damage
caused by a storm in 1972, the Elliot Quay steel wharf was
abandoned and replaced by a floating ice wharf. Much of the
steel debris from the original wharf had been left in place.
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face, in this case, snow, and because high winds and drifting
snow are common at Byrd, the Jamesway camp posed a con-
stant challenge to the small Byrd crew—snow had to be re-
moved from the Jamesway outside walls to avoid structural
freeze-in. In addition, the oil-fired heaters in the highly flam-
mable Jamesway structures posed a serious risk of both fire and
carbon monoxide poisoning. Crews in prior years had experi-
enced all three problems. To avoid these problems, a new mod-
ular camp was constructed in 1982.

The new camp living area comprises six 3.66-by-7.32-meter
modules mounted on 10-ton (9,072-kilogram) sleds. The advan-
tages of the new structures and systems are many:

• Raised platform construction allows free air circulation be-
low the modules, transfers heat away from the structure,

Figure 1. The U.S. Army vehicular land bridge, or scissoring bridge,
Installed at the McMurdo Ice wharf transition ramp.

Although it was not considered an immediate danger to naviga-
tion, it seemed wise to survey the debris to identify the limits of
safe approach to the Elliot Quay fast ice face. In February 1982,
U.S. Navy Underwater Construction Team Two, from the Naval
Construction Battalion Center, Port Hueneme, California, sur-
veyed the entire length of Elliot Quay. In addition to identifying
the underwater configuration of the abandoned wharf and lo-
cating the steel debris, the team discovered extensive undercut-
ting of the ice face in the area of the ice wharf transition ramp.
The undercutting was estimated to be about 6.1 meters deep. In
1983 a grid of timber pilings will be installed vertically into the
undercut area down to the fast ice base. Once the water around
the pilings has frozen, the pilings will be cut even with the
transition ramp surface and the area will be topped with dirt.
The resulting structure will provide satisfactory structural in-
tegrity in the undercut area for safe cargo movement to and
from the ice wharf.

Scissoring bridge installation. Movement of the annual sea ice
and significant changes in the position of the annual ice relative
to the fast ice make it necessary to use portable bridges over the
cracks in the transitions between fast ice and annual ice. In all
prior seasons, these transition bridges were fabricated on site
from steel "H" beams and heavy timbers. The bridges were very
heavy and, although marginally portable, hard to handle. Dur-
ing the 1981-82 season, a U.S. Army vehicular land bridge,
commonly called a scissoring bridge, was used as a transition
bridge in McMurdo. Figure 1 is a view of the installed bridge.
The scissoring bridge is particularly suitable for use in Ant-
arctica because it is lightweight, is easy to assemble and install
with ordinary tools, provides an 18.3-meter span, and will
support loads up to 60 tons without intermediate supports.

Byrd camp replacement. In the past, the airplane refueling facili-
ty at old Byrd Station (now known as Byrd surface camp) consis-
ted primarily of several oil-heated Jamesway tent structures,
which provided shelter for personnel, and a system of bladders
used for fuel storage. Because Jamesway structures are con-
structed with wooden flooring directly on the supporting sur-

Figure 2. The new Byrd surface camp.

halts freeze-in, reduces drifting, and allows sufficient ele-
vation of sanitary outfall line for sanitary disposal at an
adequate distance from the camp.

• Sled mounting makes it easy to maneuver individual mod-
ules and to relocate the camp as required.

• All-electric heat removes the danger of carbon monoxide
poisoning in the living area.

• Exposed conduit electrical wiring throughout, use of fire
resistant materials in construction, and installation of all-
electrical components and heat-producing devices in ac-
cordance with the National Electrical Code and the Na-
tional Fire Code reduce fire hazards to a minimum.

• Provision of a water supply module to include camp water
storage separate from the snowmelter and the domestic
water heater ensures an adequate supply of potable water
and allows for purging and cleaning of any of the con-
tainers without a major interruption of the water supply.

Figure 2 is an end view of the newly constructed camp. In the
foreground are the water supply module (light-colored struc-
ture) and the snowmelter assembly (small, dark module). The
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Figure 3. The new radar dome being erected on a modified 20-ton
sled.

snowmelter is filled by front end loader. After one season in the
new camp, the Byrd crew reported greatly improved comfort,
reliability, safety, and habitability.

RADOME replacement. After extremely high winds destroyed
the radar dome (RADOME) at Williams Field late in the 1981
winter-over period, two new fiberglass RADOME structures were
procured. The new RADOME'S are much more durable than the
old one and are more than twice as large. Their larger size and
weight necessitated a sled carriage significantly heavier (20 tons
vs. 10 tons) and larger than the one used previously. This, in
turn, necessitated the installation of heavy-duty outriggers and
spread footings to counter the tipping effect created by wind
force acting on the dome sail area.

Figure 3 is a view of a RADOME under construction and about
50 percent complete. It began operating at Williams Field in
mid-December 1981 and has functioned satisfactorily since then.
The second RADOME is scheduled to be erected during the
1982-83 season.

Ship operations
CAVT P. R. TAYLOR, USCG

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

Two U.S. Coast Guard icebreakers were under the opera-
tional control of Commander, U.S. Naval Support Force, Ant-
arctica (cNsFA) during Deep Freeze 82—usccc Polar Sea, from
Seattle, Washington, and USCGC Glacier, from Long Beach, Cal-
ifornia. Polar Sea resupplied and refueled Palmer Station, per-
formed channel break-in to McMurdo, escorted the dry cargo
ship USNS Yukon and the tankship USNS Southern Cross into and
out of Winter Quarters Bay, supported science projects, and
called at Campbell island. Glacier called at Campbell Island,
supported two phases of science in the Ross Sea, made two calls
at Palmer Station, and provided science support in the Antarctic
Peninsula area. This article describes icebreaker and supply
ship operations in some detail and also describes briefly the
activities of other ships operating in the area of Antarctica dur-
ing Deep Freeze 82.

Ice conditions. Fast ice conditions in McMurdo Sound during
the shipping season were essentially the same as those last
season. However, Ross Sea pack ice conditions reportedly were
the worst in 8 years; the northern pack ice did not open around
the 180th meridian until mid-Feburary, about a month later than
normal. Winds in McMurdo Sound generally were unfavorable
during channel break-in and the remainder of the shipping
season. More than 7 kilometers of the channel were filled with
broken ice during the shipping season. (Subsequently, favora-
ble winds did develop, and the area became ice free prior to
winter freeze-in.)

Icebreaker operations. Polar Sea arrived at Port Hueneme, Cal-
ifornia, on 21 November 1981, and loaded 300 measurement
tons of cargo and 120,000 gallons of diesel fuel for Palmer Station
and R/v Hero. Cargo comprised general supplies and repair
parts, foodstuffs (including dry, refrigerated, and frozen prod-
ucts), and hazardous materials. Two CONEX boxes were used on
the port and starboard 01 weather deck to fulfill the hazardous
cargo regulation requiring separation of noncompatible items.
In addition, drums of gasoline were stowed in racks on the
fantail. When loading was completed, on 25 November 1981,
Polar Sea departed for Palmer Station, making port calls at Long
Beach, Callao, Peru, and Valparaiso, Chile. In Valparaiso, fresh
produce and gasoline were loaded, and civilian National Sci-
ence Foundation and Antarctic Services, Inc., personnel and a
U.S. Navy chief hospital corpsman embarked.

Polar Sea changed operational control (chopped) from COM-
PACAREA COGARD to CNSFA upon crossing 60°S on 2 January 1982
and arrived at Palmer the next day. The passengers disem-
barked and cargo and refueling operations commenced. The
vessel anchored in Arthur Harbor with her stern approximately
107 meters from shore. Mooring dose to shore kept the amount
of hose needed to a minimum and allowed the hose to be
suspended on the nonmoving pack ice. Polar Sea pumped
ashore approximately 122,000 U.S. gallons of DFM (diesel fuel) in
12 hours. Because Arthur Harbor was 90-100 percent filled with
ice, all cargo was taken to shore by RJv Hero rather than by Polar
Sea's blunt-nosed LVCP's (landing craft vehicle personnel). Twen-
ty personnel from Polar Sea helped station personnel handle the
cargo ashore. Total time for cargo operations was 36 hours, and
total time for Polar Sea at Palmer was 44 hours. The entire
operation was conducted without incident.

Polar Sea departed Palmer on 5 January 1982 enroute to
McMurdo. The automatic weather station at Lindsey Island was
scheduled for pickup on an opportunity-only basis, but heavy
ice conditions prevented pickup.
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