RESEARCH NEWS

© starting in 2003, oceanographers
released 76 floats off Newfoundland
at depths of either 700 or 1,500 meters
in the Deep Western Boundary Current
(DWBC), considered the main conduit
for southward-flowing water from

the northern North Atlantic.
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@ They tracked the floats over
two years using moored sound
sources. Blue lines indicate the
tracks for the first 40 floats; red
dots indicate their last reported
location. Surprisingly, few floats
were swept down the DWBC;
instead, a number meandered
southward through the interior
region of the ocean.

Oceanographers Amy Bower and David
Fisichella hold a RAFOS float, which can
drift for years in the oceans, recording
locations and water conditions.

Tom Kleindinst, WHOI

Oceanographers have long known that
the image they used to portray the oceans’
global circulation—called the Ocean Con-
veyor—was an oversimplification. It’s use-
tul, but akin to describing Beethoven’s Fifth
Symphony as a catchy tune.

The top part of the Ocean Conveyor
consists of warm surface waters from the
tropics that are pulled northward along the
Gulf Stream. As they head north, these wa-
ters release heat to the atmosphere, becom-
ing colder and denser. These denser waters
sink into the lower part of the conveyor
and reverse direction, flowing southward
along the Deep Western Boundary Current,
which hugs the North American continen-
tal slope from Canada to the equator. To re-
place the waters flowing south, more Gulf
Stream waters are pulled north.

Now, researchers led by physical ocean-
ographers Amy Bower of Woods Hole
Oceanographic Institution (WHOI) and
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Floats reveal surprising currents

Susan Lozier of Duke University have
teased out new and surprising intricacies in
the symphony of global ocean circulation.
In a study published May 14, 2009, in the
journal Nature, they showed that much of
the southward flow of cold water from the
Labrador Sea does nof move along the Deep
Western Boundary Current, but along pre-
viously unknown pathways in the interior of
the North Atlantic Ocean.

“This new path is not constrained by the
continental shelf—it’s more diffuse,” Bower
said. “It’s a swath in the wide-open, turbu-
lent interior of the North Atlantic and much
more difficult to access and study.”

That complicates matters for research-
ers seeking to understand the ocean circula-
tion’s large influence on Earth’s climate.

“This finding means it’s going to be more
difficult to measure climate signals in the
deep ocean,” Lozier said. “We thought we
could just measure them in the Deep West-
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ern Boundary Current, but we really can’t.”
Lozier and Bower developed an elaborate
project involving 76 special Range and Fix-
ing of Sound (RAFOS) floats built by engi-
neers at WHOI. The floats were launched
into the Deep Western Boundary Current
south of the Labrador Sea from 2003 to
2006. The ambitious program would have
been prohibitively expensive without a col-
laboration with Eugene Colbourne of the
Northwest Atlantic Fisheries Center in St.
Johns, Newfoundland. Colbourne, who
regularly conducts hydrographic surveys

around the Grand Banks, agreed to deploy
six of the team’s RAFOS floats every three
months for three years.

The RAFOS floats submerged 700 or

1,500 meters deep into a layer of cold water
called Labrador Sea Water, which originally
sank from the surface of the Labrador Sea.
It is one component of dense North Atlantic
waters that sink and eventually flow south.

The floats drifted with the currents for
two years, recording their locations as well
as temperature and pressure measurements
once a day. After two years, the floats re-
turned to the surface and transmitted all
their data via satellite to scientists in the lab.

Only 8 percent of the RAFOS floats
followed the Deep Western Boundary
Current, or DWBC—*“a remarkably low
number in light of the expectation that the
DWBC is the dominant pathway for Lab-
rador Sea Water,” the researchers wrote in
Nature. About 75 percent of them “escaped”
that coast-hugging deep underwater path-
way and instead drifted into the open ocean
before rounding the Grand Banks.

Lozier, her graduate student Stefan
Gary, and German oceanographer Claus
Boning also used a modeling program to
simulate the launch and dispersal of more
than 7,000 virtual “e-floats” from the same
starting point.

“The new float observations and simu-
lated float trajectories provide evidence that
the southward interior pathway is more
important for the transport of Labrador
Sea Water through the subtropics than the
DWBC, contrary to previous thinking,”

their report concluded.
—S8tephanie Murphy

The National Science Foundation supported
this research.
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VOYAGE TO THE PHOENIX ISLANDS—Eight scattered coral atolls barely above sea level
in the equatorial western Pacific are the core of the world’s largest marine conservation
reserve, the Phoenix Islands Protected Area, established in 2008 by the government of
Kiribati. In September 2009, an international team of divers, photographers, Kiribati officials,
and scientists, including WHOI marine biologist Larry Madin, surveyed the islands, reefs, and
ocean for the first time since they were protected. Below, scientists dive to collect specimens
of transparent animals drifting by. Because divers are surrounded by endless blue in all
directions, a system of lines is necessary to keep them from drifting away without realizing it.

:"-ﬁ=

T



