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The Arctic Venting Anomaly

f.?.o-ﬁg-- D

145 water column profiles
made during AMORE in
2001
118 (82%) with light
scattering anomalies

indicating hydrothermal
venting

Nine vent sites located to
within ~2-5 km (yellow
stars)

Order of magnitude
anomaly for global system

Or just smog?

(from Edmonds et al., Nature, 2003)




Gakkel Venting Anomaly
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(Michael et al., Nature, 2003)
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Depth below sealevel (km)

Depth below sealevel (km)

Deeply penetrating faults provide hydrothermal
“super-highways” into the Earth’s mantle
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(deMartin et al., Geology, to appear, August, 2007)
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e Slow spreading leads to a
cold lithosphere and large,
long-lived faults

e Fluids can exploit these
faults to extract heat directly
from the Earth’s mantle

¢ One consequence: LARGE
Deposits

¢ For example, the TAG field
on the Mid-Atlantic Ridge
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Slow spreading generates BIG mineral
deposits, and apparently lots of them, why?




Just one problem.... ICE

The Gakkel Ridge lies under
the permanent ice cap
(minimum summer ice cover
shown here)

In the open ocean we use
manned submersibles and
remotely-operated vehicles

to search for vent fields, but
these are too dangerous to
use in the permanent ice pack
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Swedish icebreaker
Oden
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Gakkel expedition, July 1 - August 10
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East Pacific Rise

Locations of known hydrothermal activity along the global mid-ocean ridge system
e = Known active sites o = Active sites indicated by midwater chemical anomalies
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Science

First biological and geological characterization of
hydrothermal processes on the ultra-slow spreading
Gakkel Ridge in the hydrographically isolated Arctic Basin

Technology

Technology development for polar oceanography and
future astrobiology missions to Europa
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Arctic Gakkel Vents Expedition and
International Polar Year i
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e Major themes of scientific exploration and. tec
development =
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Live from the Polesv  Arctic: Frozen Ocean v  Antarctica: Frozen Continentv Compare the Poles v

Daily photojournals: In April 2007,
our team headed to the North Pole to

deploy instruments for research.

View an animation: Learn about the
“halocline,” a cold, salty layer that
separates surface waters from the deep
waters of the Arctic. Animation =4

See an interview: Dr. Mary-Louise
Timmermans discusses Arctic climate
research and modelling and what it means

for climate change. Video =4

Explore the past: Explore the long
%

- history of exploration of the Arctic — from
Polar Discovery brings you the stories of science on ice

ancient Greece in 330 BC to the present

The polar regions are experiencing unprecedented environmental Start the journey through time »

changes that are having significant impacts on global climate, ecosystems,
. : : :

and society. Using the latest engineering advancements, scientists are Polar fun: Listen to Arctic sounds, play

studying the changing climate at the heart of the icy Arctic Ocean, melting TR Ezri e T D ey

glaciers of Greenland, and the creatures of Antarctica’s Southern Ocean. postcards from the Arctic, and guess what

Learn about the day to day challenges of studying the world's some photos are. Start now! »

coldest places through daily dispatches. Read more about our first

What do you think of our site?
Click here to take a quick survey! As a
Watch for details about our next expedition in July! thank you, you will have the option of

expedition mission or explore the poles on your own.

downloading photos for your desktop.

polardiscovery.whoi.edu




Choose an Expedition ¥ Dive into Deeper Discovery v Search
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Our Mission: July 1 - August 10, 2007 = Print page &2 Email to friend

Expedition 11:
Gakkel Ridge For the first time in the history of humankind, a
July 1 - Aug. 10, 2007 scientific team—using unique underwater and
55 b under-ice vehicles—will attempt to reach the bottom
Mission

of the Arctic Ocean to find seafloor hydrothermal
Check back after July 1 vents. Join Expedition 11 this summer on a
for daily updates, photos, potentially historic and groundbreaking (and certainly

Interviews, puzzies, icebreaking) research cruise aboard the Swedish

RobopCs-anc motel icebreaking ship Oden.
We know so little about the Arctic Ocean seafloor,
because exploration of the Arctic is so difficult. At the
top of the world, the Arctic Ocean is cold, remote,
and covered in darkness for half the year. It’s hard enough to get onto the ice-covered ocean.
It’s even harder to get under it and down to its seafloor.

For this 40-day cruise to the Gakkel Ridge in the eastern Arctic Ocean, engineers have built two
new robotic underwater vehicles called PUMA and JAGUAR. They are autonomous, which means
they have no pilot and can swim on their own. PUMA and JAGUAR are designed to be put into
holes in the sea ice (that’s the relatively easy part) and to explore the deep reaches of the Arctic
Ocean. Many hours later, they will have to find their way back to another hole in the ice and be
recovered by the Oden.

AUVs (short for Autonomous Underwater Vehicles) have been deployed in open ocean waters off
Antarctica, sent under the ice, and recovered in open waters. That is risky enough: Quite

divediscover.whoi.edu
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Ecological and evolutionary comparisons across biogeographic provinces




