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THE OLD WAYS











Our Challenge:
To optimize the benefits
and mitigate the risks of

living on a planet driven by 
two basic energy sources







Atmosphere - Winds





Heat loss, 
formation 
of interior 
water 
masses

Ten-
year 

global 
mean 
wind 

speeds
Energetic wind/wave forcing

Large climate-mode driven variability The Pacific Decadal Oscillation (PDO) 
and North Atlantic Oscillation (NAO), are 
major climate impacts in Northern 
Hemisphere.

Maximum wind variability at OOI 
locations, strongly impacts atm-ocean 
exchange - forcing dramatic  physical, 
chemical, and biological variations.



















Climate modes such as NAO 
have large (~basin) scale modes 

of coupled ocean and 
atmosphere variability



Positive Phase Negative Phase

Source of PDO Images: Nate Matua 2000
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scenario A1B







Processes 
governing 
exchanges 
across the shelf 
break front must 
be understood
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Transients - 
• forcing and response
• nonlinearities
• lower period variability 
as the sum of events

From T. Dickey



























Locked plate in the
Cascadia subuction 
zone

Locked plate rupture 
Cascacadia subduction 
zone earthquake.... 

the BIG ONE

















Earth’s Carbon Reserves: Importance of methane hydrates

Quantities  in 
gigatons of carbon

atmosphere 4

detrital organic 60

peat 500

terrestrial biosphere 830

dissolved organic matter 980

soils 1400

fossil fuels 5000

gas hydrate 10,000



Blanco Node
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Emphasize what happens to atmospheric ppm without bio pump.  Up to 680 ppm!












