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Principal Investigators

Present at briefing:

Chief scientist: Robert Reves-Sohn

Lead engineer: Hanumant Singh

Lead biologist: Tim Shank
____

Lead geologist: Susan Humphris

Lead chemist: Hedy Edmonds (U. Texas)

Lead oceanographer: Peter Winsor
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The Arctic Venting Anomaly

• 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)
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Gakkel Venting Anomaly

(Michael et al., Nature, 2003)
-7-



Deeply penetrating faults provide hydrothermal
“super-highways” into the Earth’s mantle

• Slow spreading leads to a
cold lithosphere and large, 
long-lived faults

• 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

(deMartin et al., Geology, to appear, August, 2007) -8-



Roman coliseum

TAG hydrothermal
mound (Atlantic)

Slow spreading generates BIG mineral
deposits, and apparently lots of them, why?
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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

Unique in every way
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Gakkel expedition, July 1 - August 10
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15Eastern Pacific -15-
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Rimicaris exoculata

Mid-Atlantic Ridge -16-



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

Technology development for polar oceanography and
future astrobiology missions to Europa

.

Technology
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The PUMA and
JAGUAR AUVs
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The CAMPER wireline system
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Ophiuroid
(Brittle Star)

Stalkless
Crinoid

Drop Camera System
12 species recovered-

from grab and slurp sampler
1500m muddy bottom

-20-



Arctic Gakkel Vents Expedition and the
International Polar Year

• International collaborators in Germany, Sweden, Japan, and
Norway

• Major themes of scientific exploration and technology
development

• Comprehensive media program, incl. museums, internet, and
print media (2 journalists, 1 photog, 1 videographer onboard)
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Ecological and evolutionary comparisons across biogeographic provinces
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