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Fluxes of O2

between the 
atmosphere and…
• Forests
• Industrial 

materials
• Tropical oceans
• Polar firn

(as well as some 
other species)

Also, leaf-level 
measurements
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Harvard Forest Exchange Ratio 
Measurements

Map:  Google.com



Harvard Forest Exchange Ratio 
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LBER best estimate: 
1.03 ± 0.01



Fluxes of O2 Associated with Industry

Thanks to Ralph Keeling



Fluxes of O2 Associated with Industry
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Leaf Level Gas Flux Measurements

Measuring fluxes of gases 
and isotopes
to/from leaves under
controlled temperature 
and light levels.

Labelled water 
capabilities.

SIPPE, Princeton, 
Columbia, 
Bowdoin



Leaf Level Gas Flux Measurements



Cuvette 2.0 nearing completion


