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Figure 2. USNS Maumee moored at the McMurdo ice wharf dis-
charging fuel. (U.S. Navy photo)

Zealand. Southern Cross arrived at Port Lyttelton on 18 January,
discharged and loaded cargo, and departed on 21 January (see
figure 3). Polar Star escorted Southern Cross into Winter Quar-
ters Bay on 27 January, and offloading and retrograde loading
was accomplished by 1 February. On 7 February Southern Cross
arrived Port Lyttelton, and on 10 February departed for Port
Hueneme, California, where she arrived on 23 February.

Three other ships called at McMurdo Station during the
1980-81 season. RJV Benjamin Bowring (United Kingdom), the
Transglobe Expedition ship under charter to the New Zealand
Department of Science and Industrial Research (osm), operated
in the Ross Sea and McMurdo Sound areas. The Bowring
moored at the ice wharf on 20 January to offload Transglobe
cargo and load scientific equipment and personnel for DSIR

science support. During a transit in and out of the channel,
the Bowring was beset by ice on 27 January and later was freed
by Polar Star. The Bowring departed for DSIR science in the Ross
Sea on 29 January and returned to McMurdo on 12 February,
at which time Transglobe equipment was loaded and person-
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Figure 3. USNS Southern Cross, on her voyage, arriving at the
McMurdo ice wharf. (U.S. Navy photo)

nel embarked. The ship sailed for New Zealand on 16 Febru-
ary. M/V World Discoverer (Singapore) moored at the ice wharf
on 11 February and discharged passengers for tours of
McMurdo and Scott Base. World Discoverer sailed for Capes
Royds and Evans on the 12th to visit the historic huts and
rookeries and returned to McMurdo during the afternoon to
drop off "guides" prior to departing for Port Lyttelton, New
Zealand. M/V Lindblad Explorer (Panama) arrived 18 February
and departed on the 19th. Navy personnel conducted tours of
the local area.

The cargo ship operations were supported by National Sci-
ence Foundation Interagency Agreement CA-165. Icebreaker
operations were supported by a National Science Foundation
agreement with the U.S. Coast Guard. Commander P. R. Tay-
lor, U.S. Coast Guard, is the Coast Guard liaison to Deep
Freeze and the Naval Support Force's ship operations officer.

Operational meteorology program,
Deep Freeze 81

MICHAEL S. FOSTER and ROBERT T. EVANS

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

The primary mission of the operational meteorology pro-
gram is to prevent weather-related mishaps and unproductive
expenditures of time, energy, and resources. Weather fore-
casting services and observation programs in support of Deep
Freeze 81 were provided by the Meteorology Division of the
Naval Support Force (figure), with assistance at Palmer and
South Pole Stations from employees of Antarctic Services, Inc.

McMurdo Station experienced generally good weather. One
major storm period in late October prevented flight operations
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for an 11-day period; otherwise, poor weather episodes were
short-lived and had little impact on planning and scheduling.
A new record high temperature (-3.9°C) was recorded for the
month of October, and snow accumulation during November
was approximately 30.5 centimeters, significantly above the
climatological average (approximately 12.7 centimeters) for
that month.

Byrd Surface Camp and Siple Station received their usual
share of blowing snow, ice fog, and low ceilings. South Pole
Station had little problem with ice fog or blowing snow.

Forecasting. The sparsity of observational reports forces
heavy reliance on satellite imagery in analyzing weather pat-
terns in and around Antarctica. Deep Freeze 81 was the first
full season in which high resolution picture transmission
(HRFr) satellite imagery was available on a regular basis at the
McMurdo Station weather facility. Not only is its imagery a
significant improvement over the automatic picture transmis-
sion imagery used previously, but the HRPT system also
enabled the McMurdo Station weather facility to monitor read -
ings from the many automatic weather stations located at
widely dispersed locations on the continent. The system was
so successful that over the season only one aircraft mission
had to abort because poor weather developed during the flight.
The HRPT system also enabled a vast improvement in sea-ice
analysis and forecasting.

A total of 194 flight briefings were given for LC-130 and
C-141 flights between McMurdo Station and Christchurch,
New Zealand, and 214 briefings were given for flights over
Antarctica. Twenty-four hour forecasts, re-issued at 12-hour
intervals, were sent to each Deep Freeze ship; these included
low-level aviation forecasts for the ice-breakers. Plain-
language terminal forecasts were issued at 6-hour intervals for
McMurdo, Byrd, Siple, and South Pole Stations. Forecasts were
provided to scientific field parties daily, with updates on
request or as necessary.

Meteorological observation program. All U.S. stations in the
Antarctic maintained a continuous surface synoptic observa-
tion program. Upper-air observation programs were con-

ducted at McMurdo and South Pole Stations. Aviation hourly
weather observations were made at all stations equipped to
handle aircraft. Deep Freeze 81 ships participated in the obser-
vation program by taking and transmitting ship synoptic
weather observations. Field parties were given equipment for
taking observations, and this information was used in daily
analyses at the McMurdo Station weather facility. Observa-
tional reports were shared with other countries through the
World Meteorological Organization communications network
and other networks dedicated to the Antarctic region. Ice
observations were made during helicopter and LC-130 flights
and by observers aboard the several Deep Freeze support
ships.

Automatic weather stations. Assistance was provided to sci-
entists from Stanford University and the University of Wis-
consin in the maintenance and emplacement of automatic
weather stations at seven sites in Antarctica. A network of
stations in the McMurdo area was established with installation
of three stations on the Ross Ice Shelf. Comprising four stations
lying on a semicircle approximately 50-55 nautical miles from
McMurdo and covering the areas east, south, and west of
McMurdo Station, this network proved to be a great asset to
forecasting in this particularly data-sparse region. Four exist-
ing operational stations on the continent were visited and
serviced. The table summarizes the seven automatic weather
station sites visited.

Automatic Weather Station activity during Deep Freeze 81

Station	 Location	Remarks

Byrd	 80000'S 120000'W	Serviced
Dome C	 73040'S 1230 00'E	Serviced
Manning	78045'S 166051'E	Installed
Marble Point	77026'S 163045'E	Serviced
Ferrell	 78002'S 170048'E	Installed
Asgard	 77036'S 161 004'E 	Serviced
Meeley	 78030'S 170°10'E	Installed

Public works, Deep Freeze 81

J . GRANT FULGHAM

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

During Deep Freeze 81 (austral summer 1980-81), many
procedures related to public works were changed or refined to
optimize operations. Improvements were made in energy con-
servation, environmental protection, industrial safety, water-
front facilities, aviation facilities, and ice roads.

Energy conservation. Several efforts resulted in significant
energy savings:

• Evaporator heat transfer was improved through pH factor
control and water chemistry. At the McMurdo water desali-
nation (wo) plant, refinements in evaporator water chemistry
slowed the formation of hard scale on heat exchange surfaces
(see table 1). In prior seasons, Aqua Chem proprietary buffered

acid chemicals AC-2 and AC-200 were not available and severe
hard scale buildup in evaporator no. 3 was experienced due to
the inability to control pH in the strong acid zone required by
the high temperature vapor compression evaporator. Table 1
shows the correct amounts of the new chemical applied to
evaporator no. 3.

• Infiltration of cold air into buildings was reduced through
application of cold weather sealants.

• Heat transfer and air flow in heating, ventilation, and air
conditioning (HvAc) systems was improved by removal of fine
volcanic scoria dust from the systems.

• Time spent operating heavy equipment at McMurdo was
reduced by approximately 1,000 hours. A direct truck route
and timber bridge was constructed from the Hut Point barrow
area across the petroleum products line to Hut Point Road,
creating a shorter haul route and thus permanently reducing
the number of hours required for barrow operations, with
resulting diesel fuel savings.

• Use of a special system for controlling building tempera-
tures helped reduce the amount of diesel fuel used to heat
McMurdo buildings. During the first 7 weeks of Deep Freeze
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