Courtesy of Chris German, WHOI

Expedition Searches

for Unusual Seafloor
Animals and Vents

he first expedition to search for deep-
sea hydrothermal vents along the
Mid-Cayman Rise deep in the Caribbean
Sea turned up a bonanza. Scientists found
evidence for three active vent sites, each
with distinctive chemical characteristics
that could support different communities
of animals. The work was part of a NASA-
funded effort using advanced robotic tech-
nologies to investigate extreme environ-
ments for clues to the origins and evolution
of life—on Earth and other planetary bodies.

“Finding evidence for three sites was
quite unexpected,” said Chris German, a
geochemist at Woods Hole Oceanographic
Institution (WHOI) and leader of the expe-
dition in the spring of 2010. “But then find-
ing out that each site represents a different
style of venting—one of every kind known,
all in pretty much the same place—was ex-
traordinarily cool.”

The Mid-Cayman Rise is an undersea

ridge at the tectonic boundary where the

Scientists used the deep-diving robotic vehicle
Nereus to explore the Mid-Cayman Rise, an
undersea ridge deep in the Caribbean Sea
(above, right).

North American Plate and the Caribbean
Plate are spreading apart, and magma from
Earth’s interior wells up to form new crust
at the seafloor. As seawater percolates down
through fissures in the crust, it is heated by
hot volcanic rocks. It also reacts chemically
with minerals in the rocks, generating hot,
chemical-rich fluids that rise buoyantly and
spew like geysers from seafloor vents. Mi-
crobes make use of the dissolved chemicals
to grow, setting the stage for a food chain
that sustains animals that are not dependent
on sunlight.

“Every time you find seawater interacting
with volcanic rock, there’s weird and won-
derful life associated with it,” German said.
Vent sites with different rocks, depths, and
temperatures beget different chemical reac-
tions that can nourish different life forms.

German and colleagues used sensors to
detect telltale temperatures, chemicals, and
particles in plumes of hydrothermal fluids
spewing from vents and trailing off like
smoke from a smokestack. They also used
Nereus, a new robotic vehicle developed by
WHOI engineers to operate well beyond the
depths of conventional deep-sea vehicles. In
its first mission, in May 2009, Nereus dove
10,902 meters (6.8 miles) in the Challenger
Deep—the deepest part of the ocean.

The Mid-Cayman researchers named
two of the vent sites after Jacques Piccard
and Don Walsh, who 50 years ago became
the only two humans to dive to the Chal-
lenger Deep. The Piccard site is about 5,000
meters (more than 3 miles) deep—800
meters deeper than the previously known
deepest vent. Chemical signatures from
its plume indicated that its source is mafic
rocks, so named because they are rich in
magnesium and iron (ferric), which are typi-
cally formed by lava erupting at the seafloor.

The Walsh site is at about the same
depth, but it showed evidence for being in
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See expedition blog at:
http://oases-expedition.blogspat.com
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ultramafic rocks, which form deep below

the seafloor. But they are similar to lavas
that erupted at the seafloor of Earth’s earli-
est oceans, from 4 billion to 2 billion years
ago, when live first emerged on our planet.

The third site has cooler temperatures
but is rich in methane. It appears to most
closely resemble a third type of vent, which
has been seen only once before: the “Lost
City” site in the Atlantic Ocean. The team
named the new vent Europa, after a moon
of Jupiter that is believed to have volcanoes
at the bottom of its ocean, and hence is a
prime NASA target to search for life be-
yond Earth.

“We look forward to returning to the
Cayman and sampling these vents in the
near future,” said Julie Huber, a microbi-
ologist at Marine Biological Laboratory in
Woods Hole, who took part in the expe-
dition. “We are sure to expand the known
limits for life on our planet by exploring
these new sites.”

The scientists reported their findings
July 19, 2010, in the Proceedings of the
National Academy of Sciences.

—Lonny Lippsett
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