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Altered migration
. Reduced habitat
. Loss of biomass
. Changes in food resources

. Susceptibility of early life stages
Growth & reproduction
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No trawlable fish, shrimp, crabs
poxia = Dissolved O, < 2 mg/L (=2 ppm)
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Global N Budget: ~1860
(Tg Niyr)

. N Fixation, natural . N Fixation, human . N Transfer .N Deposition

Galloway and Cowling 2002



Global N Budget: Present
(Tg Niyr)

. N Fixation, natural . N Fixation, human . N Transfer . N Deposition

Galloway and Cowling 2002
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Oxygen (mg B )

(Turner et al. 2005)
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Up to 1969 by
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Global pattern in the development of coastal hypoxia. Black lines represent
continental shelf areas threatened with hypoxia from expansion of OMZ
and upwelling. Rabalais et al. 2010; modified from Diaz and Rosenberg
2008 and Levin et al. 20009.
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Goolshy et al. 1999, Rabalais 2002
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EXPLANATION
0.6% Urban land
58% Predominantly agricultural land
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Fig. 9. Near-bottom oxygen concentration (mg L-') measured during the 2004 (southern and northern Gulf of
St. Lawrence) and 2005 (only the northern part of the Gulf of St. Lawrence) fish stock assessment surveys.
Modified from data published in Gilbert et al., 2007). Used with permission from Société Provancher.
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More Nutrients >>>
More Phytoplankton >>>
More Carbon Reaches the Bottom >>>
More Oxygen Consumed >>>
More Hypoxia
Verified by Paleoindicators
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The Future

Climate Change
Biofuels
Increased Population
Increased Agribusiness
Increased Atmospheric




Anthropogenic Climate variability
activities climate change
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