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Earth--the water planet




Earth--the dynamic planet
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\/olcanic environments created by
plate creation and plate consumption
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NOAA's Mission for global exploration

NOAA Research Plan Areas:

* Advance our understanding of ecosystems
* Explore our oceans

Global vision

Global partners: & GCUSLOMErS

Global exploration progranmni

Global resources &t stewardsnip




Key science guestions
for a global vision

What factors can be used to predict
the distribution of hydrothermal vent
Sites at scales from global to local?

Heat supply?. Permeability? Do arcs differ from ridges?

IHow: can hydrothermal proceSSES; be
guantified?

How:many. sites? Chemical budgets? Temporal. variability?
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Surveys by/with VENTS
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Global exploration
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Midocean ridge vent sites = 280 [136 (48%) involved NOAA/VENTS]
Recent highlights, 2004-2008

Arc vent sites = 65 [39 (60%) involved NOAA/VENTS]




Global resources & stewardship

Discover and analyze the potential of
marine natural products for biomedical

and commercial applications. WONDER ﬁ
from the Ecosystem Mission Res. Plan DRUGS =

from the

s Biomedicalland 'chemical
engineenng products from

chemosynthelic.ecosystems.
2010, offshore. PNG

* Highvalue'metals (AU, Ag;
GU) minedireominactive
nydrethermal deposiis:

We provide inifermation
[Or InfeHMEd. AECISIONS.




Using exploration data to
guantify. hydrothermal processes

o Global inventory and spatial distribution
Biogeographic and mineral distributions

o [[hermal and chemical fluxes
Ecosystem production and mineral deposition

o [emporal variability.
Ecological diversity and mineral accumulation




Global inventory prediction
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Jotal with arcs ~1300 active chemosynthetic sites
only/ ~160/soe far ohsened or sampled




Thermal and chemical fluxes

Brothers Volcano, 2007

Kermadec arc




hermal and chemical fluxes

T North caldera wall
High= §
hydrothermal
discharge

ORP ===

Low = Ve
increased &%
reduced chemicals
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Tlemporal variability

How continuous
IS vent field discharge?
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Temporal variability

For steady discharge,

Heat output (Hbo) = 1
Heat available (HzeL)
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Tfemporal variability:punctuated cooling

[t_C] x 100=duty cycle
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Future Directions

Quantify processes:

Employ or develop new technologies (AUVs, solid-state
chemical sensors).

Temporal variability:

«Establish seafloor observatories.
*Expand acoustic monitoring networks.







