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E ach year, during the middle of the Southern 
Hemisphere summer, two ships head to 
Antarctica’s McMurdo Station — one laden 

with supplies, the other with fuel. The replenishment 
enables the agencies that operate at McMurdo to keep 
functioning. The 2015-2016 Antarctic research season 
began Sept. 28 and concluded March 12.

Without a third ship — the Coast Guard’s only 
operational heavy icebreaker, Polar Star — the cargo 
ship and tanker never would reach McMurdo’s ice pier. 
Once in the Southern Ocean, the 40-year-old Seattle-
based cutter must punch a channel through 15 to 20 
miles of “fast” ice — essentially fastened to the coast-
line — anywhere from 8- to 20-feet thick. 

For the past four years, Capt. Matthew Walker com-
manded Polar Star’s 180-person crew on the resupply 
mission, dubbed Operation Deep Freeze. Each year, 
he said, the job gets tougher. As robust as Polar Star 
is, with a hull he described as in “great shape” and 
75,000-horsepower engines, the ship is showing its age. 

“Of my crew, half are engineers who are there just 
to fix things as they break. They’re working around 
the clock just to keep the ship going,” Walker told 

Seapower. “We have to buy equip-
ment literally off of eBay because 
the manufacturers no longer make 
it or no longer exist.” 

The switchboard looks like 
something from the Eisenhower 
administration, Walker said, and 
components like voltage regulators 
are antique by present-day stan-
dards. 

Nevertheless, the channel must 
be cleared. The resupply mission to 
McMurdo, which is operated by the 
National Science Foundation and 
has contingents from the Air Force 
and the National Oceanographic 
and Atmospheric Administration 

(NOAA), as well as the Coast Guard, would be too 
expensive to conduct by air. Only heavy icebreakers 
like Polar Star can do the job, Walker said. 

“McMurdo cannot go a year without resupply. If we 
were unable to [do so], it would virtually shut down all 
operations and science that exist on Antarctica. They 
don’t have the ability, the facilities or storage to exist off 
of reserves for more than one year,” he said. 

Once the channel is clear, Polar Star’s crew takes on 
the task of refurbishing McMurdo’s ice pier. That job 
entails scarfing the rough surfaces and checking the 
cables and rebar that reinforce it. Then the ship would 
return to the Ross Sea, and escort either the tanker or 
resupply ship in, turn around, and return to sea again 
to escort the remaining vessel to the pier. Polar Star’s 
mission at McMurdo ran from Jan. 8 to Feb. 8. 

Walker acknowledges that there are plenty of ves-
sels in use by the Coast Guard, Navy and elsewhere 
that are at least as old as Polar Star. None, however, 
are faced with as difficult a mission under such harsh 
circumstances. Imagine, he said, trying to keep a 1966 
Oldsmobile in pristine shape while driving on a frozen 
country road full of potholes at 80 mph. 

A Maintenance 
Adventure
Mission in Antarctica tests skills, ingenuity of Polar Star crew

By NICK ADDE, Special Correspondent

Clearing the Way

Operation Deep Freeze is the U.S. Defense Department’s support 
mission for annual U.S. scientific research activities in Antarctica.

n One of the key support assets for the mission is the U.S. Coast 
Guard’s sole operational heavy icebreaker — Polar Star.

n The icebreaker enables agencies to keep Antarctica’s McMurdo 
Station functioning, clearing the way for the resupply ships carry-
ing fuel and other necessities.

n While being in pretty good shape for its age, the job for the 
40-year-old Seattle-based icebreaker gets tougher each year, and 
the wear and tear is taking its toll.
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At various times during the trip south from Seattle, 
particularly while in the Antarctic, the crew dealt with 
nuts cracking off bolts and pipes that would crack. 

“You can only bend a paper clip so many times before 
it breaks. That’s what we’d see on a daily basis. Equipment 
failed over long periods of use, with temperatures and the 
abusive vibrations from breaking the ice,” Walker said. 
“Our young men and women often have to use their 
ingenuity to machine parts just to complete our mission.”

On one occasion during the 2015-16 mission, a fire 
rendered a switchboard non-functional. The crew had to 
run an extension cord from one switchboard to another 
just so the ship could complete the journey home. 

Also during Deep Freeze 2015-16, the ship endured 
a catastrophic failure of a steering pump while on its 
way to Hawaii. Every shop on the ship had to pitch 
in to help fix the problem, Machinery Technician 3rd 
Class Lauren N. Leonard told Seapower via e-mail. 

“We were instructed to stay onboard during a day of 
liberty and replace [the] steering pump. Without two 
working steering pumps, it is unsafe to get underway 
for our icebreaking mission,” Leonard wrote. 

While some members of the crew did manage to take 
advantage of an added day of liberty in Hawaii while a 
replacement pump was flown in from Colorado, Polar 
Star’s auxiliary gang — the crew members who work 

on any piece of machinery that is not related to the 
propulsion plant — had no such luck.

“Auxiliary gang spent sunup to sundown removing, 
replacing, and adjusting steering pumps in the Hawaii 
heat while the rest of the crew soaked up an extra day 
of sun,” Leonard wrote. 

This year, while in the Antarctic, Polar Star sus-
tained a “major casualty” on the port and starboard 
shaft pedestal bearing, the gear that keeps the shaft 
from moving up and down or side to side.

“The one-inch steel framework underneath, it had 
become cracked. This was caused by the extreme vibra-
tions from Antarctic ice hitting the propeller blades as 
we broke ice,” Damage Controlman 2nd Class Agustin 
Foguet told Seapower via e-mail. 

The breakdown occurred in the evening. Foguet and 
his shipmates had to finish the repair by 6 a.m. in order 
to stay on schedule to escort the tanker into McMurdo. 
To do so, the damage-control crew had to clear the area 
near the cracks of any obstructions.

“We also had to bring down welders, plasma cutters 
and consumables into the space. But before any welding 
or sparking could occur, the space and bilge had to be 
cleaned of all flammable oil and grease,” Foguet wrote. 

Everyone in the division had to pitch in with the 
cleanup. Once that task was complete, the rest of the 
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The Coast Guard Cutter Polar Star sits in fast ice in front of Mt. Erebus in McMurdo Sound, Antarctica, Jan. 7. The Polar 
Star crew broke a channel through miles of fast ice in McMurdo Sound to escort fuel and cargo vessels to the National 
Science Foundation’s McMurdo Station.
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repair had to be completed solely by Polar Star’s four 
certified welders. 

“We began to work through the night, splitting up 
into two teams of two [and tackling both sides, to 
move as quickly as we could,” Foguet said. 

They finished by 6 a.m.
“During the last few Deep Freezes, we’ve learned the 

delicate balance between breaking the ice and breaking 
the ship,” said Master Chief Boatswain’s Mate Gregory 
G. Zerfass, who describes himself as “the ship driver.” 

“After a certain point, you’re taxing the machinery 
too much,” he said. 

Zerfass went on to describe perhaps the most intrigu-
ing repair that took place during the entire 400-plus 
days of deployment. It involved a hole that developed in 
a slip ring of one of the ship’s main motors. 

“The electricians were able to innovate and patch 
the hole with a surfboard repair kit [and] restore diesel- 
electric propulsion to the shaft,” he said. 

One of the crew members had the repair kit on hand 
— along with his surfboard — for the Hawaii leg of the 
deployment. 

To Walker, the importance of Deep Freeze and the 
travails he and his crew encountered while fulfilling it 
all point in one direction. 

“We need, I believe, to bolster our fleet of icebreak-
ers to be competitive in the world,” he said. 

As it stands, even though Polar Star boasts the larg-
est flight deck in the Coast Guard, the ship heads to 
Antarc tica with no aircraft. They are needed elsewhere, 

Walker said. The service cannot 
afford to allocate one or two heli-
copters for the six-month duration 
of Deep Freeze. 

For a few days, a team from 
industry worked on Polar Star with 
NOAA personnel to test the viabil-
ity of flying an unmanned aerial 
vehicle (UAV) ahead of the ship. 
The UAV carried a camera and 
other observation-related payloads, 
and presumably would be able to 
report back to the ship with con-
ditions regarding what lay ahead. 
That the UAV was battery-powered 
and required no storage of volatile 
fuels was a bonus. 

In the end, however, the air-
craft proved to lack the robustness 
it takes to operate in winds that 
could exceed 200 knots at times. 

While the crew relies heavily 
upon satellite data during its mis-
sions, satellites do not cover the 

Antarctic as well as they do other parts of the world, 
Walker said. 

“When we lose satellite coverage, we really need 
aircraft. It would save a lot of time and energy getting 
to McMurdo Sound. Any good icebreaker sailor will 
[say] you have to avoid the ice and take the path of 
least resistance,” Walker said. 

He also believes Polar Star should be equipped 
with a 5-inch deck gun. The Antarctic Treaty — in 
which nations have agreed that the continent will be 
used only for peaceful research — will expire in 2048. 
Walker is afraid of commercial exploitation — primar-
ily by China — once the treaty expires. 

In the meantime, Polar Star will continue to clear 
the way to Antarctica for resupply ships. The crew will 
continue to come up with ways to keep the ship oper-
ational. Walker will impress upon them the fact that 
their mission is important. 

“I tell the young kids on board … serving scram-
bled eggs or cleaning bilge [and] complaining about 
their next port call, about the young crews [who 
sailed with] Magellan and Columbus, swabbing 
decks, peeling potatoes, but contributing to some-
thing that was much bigger than what was obvious 
to them,” Walker said. 

“Antarctica is the best-kept sterile laboratory on 
Earth. It’s being preserved primarily for science. 
Hopefully [scientists] will create something, a cure for 
cancer, or what have you,” Walker said. 

He reminds his crew of this all the time. n
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Petty Officer 3rd Class Ryan Brookes and Petty Officer 2nd Class Agustin 
Foguet, both damage controlmen in the Coast Guard Cutter Polar Star’s engi-
neering department, search for a hairline fracture on a piece of the cutter’s 
reduction gear while underway in McMurdo Sound, Antarctica, Jan. 13. The 
reduction gear is used to turn the high speed of the icebreaker’s turbines into 
low-speed, high-torque motion for propulsion.
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