
and Byrd stations and several LC-130 resupply flights,
in addition to the put-in and pull-out, were flown by
vxx-6. Additionally, VXE-6 Hercules provided ant-
arctic search and rescue support for the Twin Otter.

The vxE-6 Para-Rescue Team stood ready through-
out the season to answer calls for assistance practically
anywhere in Antarctica. Over 90 parachute jumps
were made to maintain proficiency and to qualify new
members. A Christmas Eve jump over South Pole
Station was conducted by four team members. Exiting
an Lc-130 from a true altitude of 3,900 meters, with
an outside temperature of —34°C., the jumpers
descended safely to the South Pole in the first such
operation ever recorded. Several items of clothing and
equipment were tested during this jump. The Para-
Rescue Team is trained in cold weather survival, first
aid, and traverse techniques.

An important aspect of vxE-6 operations during
Deep Freeze '74 was the completion of the season
with all assigned aircraft returning home safely. This
was only the second accident-free season in vxE-6's
history of flying in the hostile antarctic environment.

LC-130F and LC-130R basic weights and maximum
gross weights at take off.

Maximum gross take
Basic weight	off weights

Model	 (kilograms)	(kilograms)

LC-1 30F
159319
159320	 38,000	61,200

LC-130R
159129
159130

66,700 (skis)
159131	 39,000	70,300 (wheels)

Ship operations, Deep Freeze '74

THOMAS W. KIRKPATRICK
U.S. Naval Support Force, Antarctica

Ships participating in Deep Freeze '74 were the
U.S. Coast Guard icebreakers Glacier (WAGB 4) and
Staten Island (WAGB 278), the U.S. Navy ship Private
John R. Towle (T—AK 240) and the large tanker
USNS Maumee (T—Ao 149). This was the first year

Commander Kirkpatrick, U.S. Coast Guard, is ship oper-
ations officer for the Support Force.

that fewer than three icebreakers and two dry cargo
vessels were deployed to Antarctica. Other features of
the season included the inaugural use of a constructed
ice wharf at McMurdo Station, the presence of more
severe ice conditions than those of recent years, and
the unprecedented delay and difficulty in obtaining
fuel in New Zealand.

Both icebreakers proceeded from their West Coast
homeports to McMurdo Sound by way of New Zea-
land. Glacier departed Lyttelton, New Zealand, on
December 21, 1973, made a brief logistics call at
Campbell Island on December 23, and arrived at the
edge of the fast ice off Cape Royds on December 30.
Transit of the pack ice bordering the Ross Sea had
been acomplished without difficulty, but 27 kilometers
of 1 meter to 2 meters thick bay ice lay between
Glacier and Hut Point at the entrance to Winter
Quarters Bay. Channel breaking began at once and
continued without pause. Staten Island, delayed by
fuel difficulties, joined Glacier on January 2 and the
two icebreakers began the "railroad track" mode of
operation—making alternate lunges at the ice along
parallel courses about 90 meters apart. This brought
them to a position just off Hut Point on January 8,
but 8 more days of work by Staten Island were nec-
essary before Towle could be brought in through the
brash filled channel.

Glacier's next task was to support a seal censu
survey along the coast of Wilkes Land between 140°E
and 110°E. in the vicinity of Casey Station (Aus.
tralia). After taking on fuel from Staten Island and
being boarded by the scientific party, Glacier left
McMurdo Sound on January 11. A week later lacie,
arrived at the point where the survey was scheduled
to begin. The survey depended heavily upon the use
of Glacier's helicopters to cover a maximum area
around the ship. One helicopter was grounded on
January 19 when a structural fatigue crack was dis-
covered, a defect that required a new part from the
United States. The remaining helicopter threfore
was limited (for safety reasons) to a 24-kil meter
radius of the ship, in the absence of a back-up heli-
copter.

At McMurdo, Staten Island continued clearing the
channel with little success in the absence of favorable
winds. On January 15, the channel was extended into
Winter Quarters Bay. Next came the task of separat-
ing the natural sea ice from the constructed ice wharf.
Cargo ships need a straight and a vertical dock face
against which to tie up. Three separate blasting efforts
were needed to make the ice wharf face acceptable.

Towle steamed to McMurdo directly from Rhode
Island via Panama, arriving on schedule on January
14. The wind refused to cooperate in clearing ice from
the ship channel; this created a 2-day delay while
Towle lay to at the channel entrance. On January 16
Staten Island escorted the cargo ship through 7 kilom-
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Figure i. U.S. Coast Guard
icebr.cksr routes during the
1973-974 austral summer.
Broken in.: USCGC Glacier;
solid line: USCGC Staten
Island. The dates indicate

arrival at port indicated.

STATEN ISLAND, JAN. 2, '74 - FEB. 13, '74

'IA

' BALLENi ISLANDS

' CAMPBELL ISLAND

WELLINGTON,	 CHRISTCHURCH,

GLACIER, FEB. 12, '74	STATEN ISLAND, DEC. 24,73

GLACIER, DEC. 21, '73

PALMER,

STATEN ISLAND, FEB. 25, '74

CASEY,
MCMURDO,	 JAN. 31, '74

GLACIER, DEC. 30, '74 - JAN. 12, '74

eters of close-packed brash ice to within 450 meters
of the ice wharf before increasing ice pressure halted
progress. The next day, some easing of ice conditions
permitted Towle to berth at the ice wharf. Cargo
operations proceeded round the clock and on January
22 Towle departed for Lyttelton, New Zealand, to
load more cargo for McMurdo. The second trip com-
pensated to a large degree for the absence of the usual
second supply ship. During Towle's absence, Staten
Island supported a seismic survey in McMurdo Sound
and a survey of the Victoria Land coast.

Maumee arrived at McMurdo on January 26. The
tanker was escorted through the channel, still clogged
with broken ice, by Staten Island. Nearly 21 million
liters of petroleum was delivered to McMurdo without
incident, but while departing from Winter Quarters
Bay on January 29 Maumee's rudder hit unbroken
bay ice at the edge of the turning basin. At this point
Maumee was in the process of returning a towline
with which Staten island had towed the tanker clear

of the ice wharf. Although the tanker's sternway was
very slight, the force was sufficient to fracture the
massive cast steel tiller and to rip the steering engine
from its mounts. The rudder was jammed past its
stops and it lodged perpendicular to the keel.

Initial efforts concentrated on restoring the rudder
to amidships position and readying the ship for tow-
ing. As time went on, however, and the efforts began
to show results, it appeared feasible to improvise a
manually operated steering engine and to avoid the
dangers of a long tow through the stormy southern
latitudes to Australia or to New Zealand. This course
of action prevailed and when Maumee departed from
McMurdo Sound on February 3, under its own power
and steerage, it did not pause until reaching Welling-
ton, New Zealand, 9 days later. The disabled ship
maintained an average speed of 10.7 knots. Towing
would have reduced the speed by perhaps as much as
50 percent and would have increased the possibility
of running into bad weather along the way.
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Figure 2. USNS Maumee
moors alongside the ice
wharf at McMurdo Station.

Staten Island escorted Maumee from McMurdo
Sound to the Balleny Islands; from the Ballenys,
Glacier accompanied Maumee on to Wellington. Both
icebreakers were ready to take the tanker in tow
should the need arise.

The escort requirement on January 29 forced the
premature end of Glacier's seal census support and
expedited the icebreaker's call at Casey Station. With
Maumee's safe arrival at Wellington, Glacier con-
cluded participation in Deep Freeze '74 and, after
receiving engine repairs at Wellington, returned to
Long Beach, California.

After escorting Maumee, Staten Island proceeded
to Sabrina Island, in the Ballenys, to support the
collection of marine specimens during February 8
and 9. On February 13, Staten Island returned to
McMurdo to clear the partially refrozen channel in
preparation for Towle's arrival. The cargo ship was
escorted into Winter Quarters Bay on February 14,
9 days later than planned. The delay resulted from
crowded port conditions and from a waterside labor
shortage at Lyttelton, New Zealand. This reduced the
time available for Staten Island to support a recon-
naissance of Pine Island Bay. The ship's delay, coupled
with heavy ice in the Pine Island Bay area, forced
the survey's cancellation. Staten Island sailed for
Palmer Station on February 15, 3 days before Towle
completed its cargo operations and broke out through
patches of refrozen brash that still plugged the 13
kilometers long channel. Towle returned directly to
Davisville, Rhode Island, via Panama. Staten Island,
skirting the pack ice, made a successful passage to
Palmer Station, ariving there on February 25.

Unfavorable weather hampered helicopter flights

and boat work at Palmer, but eventually all cargo
was transferred. When the ship maneuvered into
position to transfer fuel to the station's tank, however,
icebergs suddenly calved from surrounding glaciers
and filled Arthur Harbor with ice, creating a 2-meter
swell system. The risk of spilling fuel was too great
and, with more bad weather approaching, a decision
was made to abandon the fuel transfer. On February
27, Staten Island departed Palmer and headed for its
home port, Seattle, Washington, via Valparaiso.

Throughout the antarctic deployment, the ice-
breakers made frequent use of their two Sikorsky
HH-52A amphibious helicopters (table) for ice recon-
naissance, scientific support, and logistics. Major in-
volvements of helicopter time had been programmed
for the seal census by Glacier and for the recon-
naissance of Pine Island Bay by Staten Island. The
total Coast Guard helicopter flight hours devoted
to science support was considerably less than planned
due to changes in the original plans for these two
projects.

The Coast Guard helicopters proved useful particu-
larly for a reconnaissance of Cape Crozier to deter-
mine whether a downed Navy UH-1N helicopter
could be recovered by icebreaker; it was decided to
recover the damaged helicopter instead by surface
traverse. The Coast Guard helicopters also were use-
ful in shuttling repair materials from McMurdo to
Maumee. At one point while Staten Island maneu-
vered Maumee in the ice channel, a Coast Guard
helicopter served as an aerial observation platform
from which to report by radio the distance from
Maumee's rudder to the ice edge (a matter of a few
meters) directly to the ship's conning officer.
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This ear's ice conditions and Maumee's difficulties
tend to obscure the relative ease of 1973-1974 ship
cargo operations at McMurdo. This ease is attribut-
able to a floating, 9 meters thick ice wharf that was
constru ted by Navy personnel during the 1973 winter.
The w arf offers not only a deepwater ship berth
but als a deepwater approach to it. These features
abolish the difficulties encountered during earlier
berthin s in the shallow water adjacent to Elliott
Quay. he ice wharf also facilitates cargo operations
by offering a large, clear area in which to handle
cargo. The new wharf's greatest drawback is that
its 140- eter face is not straight, smooth, and vertical;
it tend to shelve out at the bottom. Some juggling was
neede this year to match Towle up to the wharf's
face, a d only four of the ship's five hatches could
be wor ed simultaneously.

The e irregularities were formed when Staten Island
broke ut Winter Quarters Bay. This probably was
the fir t time that an icebreaker was called upon to
break meters thick ice in a straight line. Despite
precis shiphandling, this task proved almost impossi-
ble. T e wharf's original design called for a boundary
made up of a vertical series of polyethylene tubes,
thereb providing a plastic parting line from which
the ic could break cleanly. In order to attain the
requir d wharf thickness in one winter's work, this
plan as abandoned in favor of a retaining wall
built f a snow and water mixture. This wall proved
to be homogeneous with the ice on both sides
Although a line of holes was drilled through the ice
along a desired parting line, its effectiveness was
minimal and blasting was necessary to remove the
largest protrusions.

The ice wharf was built on natural ice in Winter
Quarters Bay. As the wharf grew in thickness during
construction, the surrounding sea ice was depressed
and seawater flooded over it, freezing and building
up the thickness of the natural ice in the bay far
beyond the 2 meters normally formed. Staten Island
was equired to use full power in order to make
progrss; as a consequence two intersecting cracks
form d across the full width of the ice wharf. The
resul ing pieces of the wharf were bound together
with wire cables passed around steel bollards set in
hasti y drilled holes. While it was a little alarming
to see the wharf move when pieces of heavy cargo
went over a crack or when a distant storm created a
surge in Winter Quarters Bay, operations were not
serioi isly affected.

The entire wharf is moored with heavy wires to
the Rlliott Quay area. The thinner, 4 to 5 meters thick
ice that covers the 18-meter span between the ice
wha f and the permanent ice shoreline was bridged by
one of the pontoons used in previous years to hold
off Maumee. This winter the ice wharf is protected

July1-August 1974

by new ice and it is expected to be available for use in
the 1974-1975 austral summer.

A layer of volcanic soil, 25 to 35 centimeters thick,
was placed over the ice wharf prior to the arrival of
Towle and Maumee. It was sufficient to prevent sur-
face melting even at a record-breaking 8°C. and it
also provided a good work surface. Partly because of
the labor required and because of the additional
weight that would be added to the wharf by a new
soil layer, there are no plans to increase the wharf's
thickness this winter.

The wharf showed no signs of stress during the
1973-1974 summer, even under a single load of 44
metric tons, and experience does not indicate that
the wharf will decrease in thickness as time passes.
The natural ice in Winter Quarters Bay probably will
not grow beyond past thickness and the difficulties
of this year's breakout are not expected to reoccur.
Studies are underway on ways of mechanically creat-
ing a straight, vertical face on the ice wharf.

U.S. Coast Guard helicopter hours flown during 1973-1974
antarctic deployment.

	Purpose	 Glacier	Staten Island

En route to and from Antarctica:
Test	 4.5	3.5
Training	 24.8	4.13
Search and rescue	 8.8	8.1

In Antarctica:
Survey of damaged uN-1N

	

at Cape Crozier	 19.0	0
Maumee support	 0	8.6
Ship support	 25.3	54.3
Science support	 49.7	21.9

Construction report, Deep Freeze '74

KENNETH Ko1u3
U.S. Naval Support Force, Antarctica

Deep Freeze 74 was the final season of U.S. Naval
Mobile Construction Battalion 71 (NMCB 71) partici-
pation in the U.S. antarctic program. NMCB 71 con-
struction programs during the 1973-1974 austral
summer, including completion of major projects at
the new South Pole Station and installation of two
500-kilowatt diesel-electric generators at McMurdo
Station, were augmented by a small force of civilian

Captain Korb, U.S. Army Corps of Engineers, during
1973-1974 was Support Force construction officer.
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