
Viable counts of coliform bacteria
obtained from samples taken at various sites in McMurdo Sound

Depth
Sampling	(in	Water columna
site	meters)	Top	Bottom	Sea ice 	Sedimentc

A	_d	1x106	-	-	2x105
B	26	1	9	-	-
C	6	3x102	2x102	2	-
D	24	3	8	-	-
E	12	2x102	3x102	3	4x102
F	9	2	12	-	-
G	22	1x103	25	41	-
H	24	57	9	1	-

Control	-	0	-

a In coliforms per 100 milliliters of seawater.
b In coliforms per 100 milliliters of seawater. Meltwater from the bottom 20

centimeters of a sea-ice core (75 centimeters in diameter).
In coliforms per 100 grams.

d Not detected.

Coliform levels in the bottom of the sea ice were consistently
low. This might be explained by the tendency of freezing to kill
these bacteria with fairly high efficiency.

The extreme environmental conditions surrounding Mc-
Murdo and other polar stations suggests that sewage disposal
merits special consideration under these circumstances. The
low water temperature is likely responsible for the extended
persistence of both bacterial and organic contaminants in the
seawater. Our ongoing studies on the survival and physiologi -
cal behavior of enteric pathogens and indicator bacteria will
provide additional information on the former, and we are plan-
fling experiments to examine the rate of biochemical oxygen
demand (BOD) reduction under ambient conditions to address
the latter consideration. In the long run, some form of waste-
water treatment might be advisable for a base as large as
McMurdo. This position is held by both Baross et al. (1975) and
Halton and Nehlsen (1968) who suggested that such discharges
should receive full treatment followed by disinfection.
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U.S. Navy support activities,
1990-1991

J02 KEVIN LAVERY and MARGARET R. REED, LCDR, USN

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

During the 1990-1991 austral summer, personnel of the U.S.
Naval Support Force Antarctica (NSFA) provided communica-
tions facilities, weather information services, flight planning
and scheduling, air traffic control services, port services, med-
ical and dental care, galley services, material support, base

operation support, and fire-fighting capabilities to the U.S.
Antarctic Program. Additionally, aircraft support was provided
the U.S. Navy's Antarctic Development Squadron 6 (VXE-6),
units of the U.S. Air Force, and the 1091 Tactical Air Group of
the Air National Guard of Schenectady, New York. Support to
the program was also provided by U.S. Army personnel, under
the command of the Commander of NSFA; the U.S. Coast
Guard provided icebreaker support.

McMurdo Station operations. The nucleus of the U.S. Antarctic
Program (USAP) is McMurdo Station on Ross Island. This sta-
tion is the main staging area for all USAP projects at Amund-
sen-Scott South Pole Station and remote locations.

The parent military contingent, U.S. Naval Support Force
Antarctica, is divided into nine departments—administration;
communications; operations; supply; public works; medical;
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terminal operations; morale, welfare, and recreation; and safety
and training.

The administration department oversaw the transfer and in-
flux of new personnel, as well as processed awards, promo-
tions, reenlistments, and financial matters. The department
also produced a weekly newspaper, the Antarctica Sun Times,
and supervised the Navy Broadcasting Service detachment,
which manages a two-channel radio and a three-channel tele-
vision station. The post office processed 149,698 pounds of
incoming and 80,862 pounds of outgoing mail.

The communications department processed a total of 84,271
messages during the 1990-1991 austral summer. Field party
communications were reliable during the austral summer, and
the Data Message Exchange system was used extensively. The
military affiliated radio system (MARS) shack processed over
800 outgoing phone patches and over 1,000 outgoing MARS
grams and received 172 MARS grams.

The operations department supported the efforts of over 100
individual science projects this season, actively employing LC-
130 Hercules aircraft in 26 of those missions. The department
used more New Zealand forces, reserve, and augmenting per-
sonnel during the 1990-1991 season to replace U.S. military
personnel called up for Operation Desert Storm. Although the
cost of loading cargo increased, there was no effect on season
operations.

The crash/fire division of the operations department re-
sponded to three fires, 24 false alarms, 26 aircraft emergencies,
and 32 drills during the austral summer. Maintenance efforts
performed on fire detection systems resulted in a 100 percent
operating rate by season's end.

One search-and-rescue mission on 21 November recovered
two USAP personnel from a D-8 tractor carrying an explosives
sled that had fallen into a crevasse. There were no injuries.

The McMurdo supply department processed arriving and
departing USAP cargo stocks and provided fuel for aircraft,
motor vehicles, and heating. At the end of the season in late
February, McMurdo's total figures for fuels on hand was
442,920 gallons of JP-4, 112,328 gallons of JP-5, 6,118,336 gallons
of JP-8, and 202,314 gallons of MOGAS (motor gasoline). In
February a new fuel-transfer hose was installed. The hose's
greatest improvement over standard Navy hoses was its num-
ber of pieces, 64 instead of 792.

NSFA's public works department was responsible for oper-
ating and maintaining Byrd Surface Camp and the Marble Point
Air Facility. Eight public works personnel were assigned to Byrd
Surface Camp during the austral summer season. Sixty-three
flights required support from the camp, and 115,092 pounds of
cargo and 62,831 pounds of fuel were delivered to the site.
Public works personnel also administered the hazardous waste
and materials program and constructed and maintained the
annual ice runway and ice and snow roads.

The McMurdo Station medical dispensary and dental clinic
saw 2,763 sick call visits during the austral summer season,
and the clinic at Amundsen-Scott South Pole Station had 112
visits. There were 23 medical evacuations from McMurdo Sta-
tion, and two from the South Pole Station. All personnel re-
quiring medical transport were accommodated during regular
logistics and science flights.

The terminal operations department, working with VXE-6,
sent three personnel to the Union Carbide plant in Bushton,
Kansas, in July 1990 to be trained to handle liquid helium and
nitrogen, which are used by U.S. scientists for cosmic radiation
studies. The department was instrumental in transferring 22
passengers and 12 long tons of cargo to the Soviet Union's

Vostok Station. U.S. Army personnel from Fort Eustis, Virginia,
and members of the New Zealand Army augmented the de-
partment. The Navy Cargo Handling Training Battalion from
Williamsburg, Virginia, assisted at McMurdo during the ship
offload.

The safety and training department pursued an active train-
ing and awareness schedule, including an all-hands safety
standdown on 15 December. During this time, various safety-
related lectures and briefings covered vehicle safety, safety mis-
haps, fire safety and prevention, and hazardous waste and
materials disposal. The department scheduled over 200 military
personnel to attend the antarctic snowcraft survival school and
the antarctic sea-ice survival school. In addition, 275 newcom-
ers were briefed on antarctic safety and the environment.

Detachment operations. NSFA carried out its mission at Mc-
Murdo Station and three other locations, spanning 10,000
miles. Because McMurdo is entirely dependent on the outside
world, two detachments—the unit's homeport headquarters at
Port Hueneme, California, and the Naval Antarctic Support
Unit (NASU) in Christchurch, New Zealand—provide addi-
tional technical and logistical support for the station. Before
deployment, department representatives, who act as liaisons
for both the summer support and wintering party at McMurdo,
are chosen to stay in Port Hueneme. They handle administra-
tive, supply, and logistics matters.

Formerly called NSFA Detachment Christchurch, the unit
was officially changed to Naval Antarctic Support Unit (NASU)
on 1 October 1990. In September 1990 NASU, the National
Science Foundation (NSF) New Zealand representative, and
NSF's support contractor moved their offices to the newly com-
pleted International Antarctic Center near the Christchurch In-
ternational Airport. This building serves as the entry point for
all southbound passengers and returning flights.

McMurdo summer operations ended in February, when con-
trol of the station was turned over to a National Science Foun-
dation Station Manager and a military Officer-In-Charge. This
action established the fourth location, Detachment McMurdo.

The 1991 wintering crew participated in the first mid-winter
medical evacuation (MEDEVAC) in Antarctica since 1966 on 3
June 1991. The patient, Peter Harding of the New Zealand Di-
vision of Scientific and Industrial Research at Scott Base, was
flown to a medical facility in Christchurch. The 96-hour mission
employed the talents of the wintering crew, NSFA, and VXE-6
personnel.

Aircraft operations. Air support provided by the U.S. Navy's
Antarctic Development Squadron Six (VXE-6) forms the life-
blood of science operations in the continent's interior. On 22
August, winter-fly-in operations began with the arrival of three
ski-equipped Hercules airplanes (LC-130) that flew eight turn-
around missions between McMurdo and Christchurch, New
Zealand. A total of five LC-130 cargo aircraft were deployed
during the 1990-1991 austral summer support season. Both
airplanes and crew responded well to the increased number of
field camps and open-field landings and takeoffs. Two aircraft
from the 109" Tactical Air Group, New York Air National Guard
(ANG), were provided to augment the LC-130 fleet for 2 weeks
in January.

Between October 1990 and February 1991, VXE-6 flew the
NSF-owned LC-130 airplanes 3,500.9 hours to transport 3,968
people, 3,743,645 pounds of cargo, 130,860 pounds of mail, and
324,995 gallons of fuel. These flights were augmented 162.7
hours flown by the two ANG LC-130s that transported 125
people, 154,632 pounds of cargo, 923 pounds of mail, and
27,032 gallons of fuel.
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Wheeled aircraft operations involving U.S. Air Force C-5A
Galaxy and C-141 Starlifter aircraft were conducted extensively
during the early part of the season. Additionally, the Royal New
Zealand Air Force (RNZAF) and Italian Air Force provided
C-130 aircraft support.

Warm temperatures dominated the McMurdo Sound area,
causing the ice runway to begin melting earlier than usual.
Continuing air operations under these circumstances required
an accelerated flight schedule. Consequently, maximum allow-
able cabin weight was not attained during the last three north-
bound Royal New Zealand Air Force flights. LC-130 turnaround
flights were begun also earlier.

The program's secondary air arm is the UH-1N helicopter
fleet, also operated by VXE-6. The squadron deployed six heli-
copters and was briefly augmented with one RNZAF UH-1H
for 60 days. The U.S. Coast Guard Aviation Detachment 125,
operating from the Polar Sea (WAGB-11), provided two HH-65A
helicopters for use at the Beardmore Glacier field camp, 250
miles south of McMurdo.

The VXE-6 UH-1N helicopters flew 1,364.7 hours, trans-
ported 2,251 passengers, and moved 680,790 pounds of cargo
and 1,250 pounds of mail. The RNZAF UH-1H helicopters flew
144.5 hours.

An alternate "blue ice" landing strip located 12 miles from
McMurdo Station, known as "Pegasus," was tested for flight
operations during the 1990-1991. LC-130 crews practiced land-
ings and takeoffs at the site during November, December, and
January, only to find that the aircraft skis sank into the ice a
few inches more than was expected. Final maintenance to re-
move compacted snow toward the end of the season conflicted
with redeployment schedules, and, consequently, the project
was put on temporary hold.

Weather operations. The meteorology division of the U.S. Naval
Support Force, Antarctica supports the scientists of the U.S.
Antarctic Program, VXE-6, oceanic vessels below 60°S, and
other Treaty nations requesting support.

Navy weather observers were assigned to McMurdo Station,
Byrd Surface Camp, Marble Point, Beardmore South Camp,
Amundsen-Scott South Pole Station, and the corridor aerogeo-
physics of the southeastern Ross transect zone (CASERTZ) field
camp. At McMurdo Station every 12 hours, weather observers
prepared reports that included sky condition, wind speed, air
temperature, humidity, sea-surface temperatures, and an ex-
tended 24-hour forecast. For vessels transitting to McMurdo
north of the 60°S latitude, the Christchurch, New Zealand,
weather office provided weather reports.

The Byrd Surface Camp weather team maintained all com-
munications equipment and checked navigation instruments.
They also assisted in cargo staging and operating heavy equip-
ment. Communications with McMurdo were difficult at times
due to intense solar activity.

One Navy aerographer's mate was assigned to Marble Point
Air Facility. During periods of good weather, observations were
taken and relayed to McMurdo every 3 hours, every hour in
inclement weather. The aerographer's mate also assisted in all
resupply and fueling operations at Marble Point.

Weather observers were also posted at Beardmore South
Camp and CASERTZ, each with duties similar to those person-
nel assigned in other outlying stations. This season marked the
first in which climatological data was collected in the CASERTZ
area.

Civilian science personnel were trained in certain weather
observations and the use of weather equipment. Their input

augmented that of several automated weather stations in the
area.

Two ice observers from the Naval Polar Oceanography Center
in Suitland, Maryland, were assigned to the McMurdo weather
office in December to provide ice reconnaissance support for
all vessels enroute to McMurdo. A refueling mission at the
Italian station Terra Nova Bay required a more thorough sea-
ice evaluation.

There was little need for international weather cooperation
this season. The Italian Antarctic Program, operating out of
Terra Nova Bay, was the only foreign program that communi-
cated with McMurdo's weather office on a regular basis, with
daily weather reports. Occasional reports for other interna-
tional stations were transmitted to Britain's Rothera and Halley
Stations and Germany's Filchner Station. There were periodic
reports transmitted to the Soviet station at Molodezhnaya and
the German station at Cape Williams. Forecasts also were pro-
vided to foreign aircraft, working with or for the U.S. Antarctic
Program.

The Christchurch weather office provided weather informa-
tion for all air and surface operations north of 60°S. Briefings
were given to VXE-6, components of the U.S. Air Force and
New York Air National Guard, Royal New Zealand Air Force,
and Italian Air Force. Both Military Sealift Command vessels
were also briefed.

Ship operations. Ship operations were vital for the support of
the McMurdo Station community during the 1990-1991 austral
summer season, with eight vessels visiting the McMurdo
Sound area. The U.S. Coast Guard icebreaker Polar Sea cut a
channel in McMurdo Sound so that the two supply ships, Gus
W. Darnell and Greenwave, could deliver fuel and cargo to the
station and remove wastes and other materials. The Italica, a
vessel from the Italian Antarctic Program, visited McMurdo
twice during the season. The Soviet Antarctic Program vessel,
Professor Viese, brought to McMurdo Soviet scientists who were
enroute to Vostok Station. The Polar Queen, supporting the Ger-
man Antarctic Program, visited McMurdo to offload passengers
and cargo. Two U.S. civilian cruise ships, the World Discoverer
and Frontier Spirit, made visits to McMurdo in late January and
February.

Departing Seattle 14 November, the Polar Sea made a port call
in Hobart, Tasmania, and embarked scientists from several
projects, as well as Bernhard Lettau, manager for ocean and
climate systems program of the National Science Foundation's
Division of Polar Programs.

Polar Sea reached the fast-ice edge 3 January, finding it 29
miles north of McMurdo. The ship moored at the McMurdo ice
pier 2 days later. At McMurdo, Polar Sea took on 49,886 gallons
of JP-5 for Marble Point Air Facility. Refueling and retrograde
operations at Marble Point began on 15 January and were com-
pleted when the ship returned to McMurdo on 17 January.

After receiving nearly 400,000 gallons of fuel from Gus W
Darnell, Polar Sea departed McMurdo on 8 February for the Ross
Sea to support two science projects. Returning 9 days later, the
ship headed for Scott Island to install and recover automatic
weather stations for two science projects in the western
Amundsen Sea. Departing McMurdo Station for Seattle, Polar
Sea embarked 14 Naval Support Force, Antarctica and Antarctic
Support Associates personnel for redeployment to the United
States.

On 19 December, the tanker Gus W. Darnell departed Theo-
dore, Greece, stopping over in Fremantle, Australia, on 7 Jan-
uary. Upon arrival in McMurdo on 19 January, the ship off-
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loaded 5,161,708 gallons of JP-8 and 96,967 gallons of JP-5. A
total of 396,858 gallons of DFM was transferred to the Polar Sea.
The supply ship Greenwave departed Port Hueneme, California,
for McMurdo Station, Antarctica, on 2 January. The ship deliv-
ered over 5,000 long tons of cargo and picked up over 2,200
long tons for return to the United States before departing
McMurdo with eight passengers.

The Italian ship Italica arrived in McMurdo from Terra Nova
Bay for two same-day visits on 15 and 29 January. Twenty pas-
sengers were transferred ashore for air transport to New Zea-
land. italica onloaded 24,565 gallons of JP-8 for transport to the
Italian station at Terra Nova Bay.

A Soviet science team arrived in McMurdo via the Professor
Viese 29 January to transfer cargo and passengers to the Soviet

station at Vostok. Professor Viese embarked 22 U.S. civilian and
military personnel for an historic trip to Lyttleton, New Zea-
land.

The German research vessel Polar Queen transferred three
passengers ashore at McMurdo 10 February for air transport to
New Zealand.

Two commercial cruise ships brought tourists to McMurdo
toward the end of the austral summer season. The first ship,
World Discoverer, arrived in McMurdo on 20 January and the
second ship, Frontier Spirit, on 15 February. Each ship made two
separate visits to the station. World Discoverer visited the station
again on 17 February and Frontier Spirit 20 days later. Tours of
the station for passengers from both cruise ships were given
by Navy and civilian station personnel.

Antarctic support operations,
1990-1991

Antarctic Support Associates
Englewood, Colorado 07652

On 1 April 1990 Antarctic Support Associates (ASA) officially
assumed responsibility for contractor support services to the
National Science Foundation's U.S. Antarctic Program (USAP).
During 1990-1991, more 730 contractor employees provided
support to USAP at the three U.S. stations and several remote
camps in continental Antarctica and the Antarctic Peninsula.
Project management, with headquarters in Englewood, Colo-
rado, oversees the provision of personnel, materials, and spe-
cialized logistics. Offices in Port Hueneme, California, and
Christchurch, New Zealand, support continental antarctic ac-
tivities, while support of Antarctic Peninsula and ship opera-
tions are provided through maritime agents in South America.

ASA's principal tasks include:
• support of USAP-sponsored scientific research projects and

visitor events;
• the operation and maintenance of facilities at McMurdo Sta-

tion, Williams Field, Amundsen-Scott South Pole Station,
Palmer Station, and field camps;

• engineering and construction of new facilities and the reno-
vation of existing infrastructure systems throughout the Ant-
arctic;

• operation of the research vessel R'V Polar Duke and other ice-
strengthened ships that are subcontracted by ASA for the
National Science Foundation.
Port Hueneme, California, and Christchurch, New Zealand,

branches. The Port Hueneme branch of ASA processed and
shipped more than 9 million pounds of supplies and cargo to
continental and Peninsula sites. Between August 1990 and Feb-
ruary 1991, more than 8 million pounds materials were sent via
air or ship transport to McMurdo Station for use there or for
use at outlying sites; an additional 266,000 pounds of materials
were shipped from Port Hueneme to South America for use at
sites, including Palmer Station, in the Antarctic Peninsula re-
gion.

In Christchurch, New Zealand, ASA personnel assisted more
than 1,000 civilian USAP participants. ASA arranged accom-

modations in New Zealand while participants waited to depart
for McMurdo Station, issued cold weather clothing, manifested
them to Antarctica, and arranged for their return to the United
States. In September 1990, the ASA Christchurch office, along
with the NSF Representative for New Zealand and the Naval
Antarctic Support Unit of Naval Support Force Antarctica,
moved from its old facility to the new International Antarctic
Center near the Christchurch International Airport.

McMurdo Station. At McMurdo Station, ASA personnel sup-
ported science projects, managed the Eklund Biological Center,
the Thiel Earth Science Laboratory and the Berg Field Center,
and provided construction and maintenance support at Mc-
Murdo Station and Williams Field.

At two large field camps, ASA personnel provided special
support, including constructing the camp. One camp on the
Siple Coast supported 16 researchers conducting 6 projects as
part of the corridor aerogeophysics of the southeastern Ross
transect zone (CASERTZ) project. Support at the CASERTZ
camp included air support by a Twin Otter airplane through
ASA's subcontract with Kenn Borek Air, Ltd. The other major
field camp was near the Beardmore Glacier. At this site, ASA
supported 31 researchers conducting 9 projects. Smaller camps
were also supported at Cape Crozier, New Harbor, Lake
Fryxell, Lake Bonney, and Lake Vida.

Besides supporting 61 science projects, Berg Field Center
personnel worked to change the old "Survival School" training
program and develop a new "Field Safety Training Program"
to meet the individual needs of each group of participants.
Field safety training instructions at the Berg Field Center taught
all sea-ice courses and outdoor safety orientation lectures and
designed eight special training courses that included special
training for work in the dry valleys and on sea ice, two courses
to prepare personnel for wintering at McMurdo and South Pole
stations, and an advanced snowcraft survival course. During
the austral summer season, instructors trained 582 science
team members, ASA employees and U.S. Navy personnel, 153
New Zealand Antarctic Research Program personnel, and 43
other special participants, including U.S. Coast Guard person-
nel.

ASA personnel working at the Eklund Biological Center con-
tinued and refined the laboratory waste management plan that
includes segregating and collecting solid and hazardous waste.
These refinements, along with new enforcement policies, re-
sulted in increased compliance by ASA staff and science per-
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