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Galápagos Penguins!
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SSTG (effectively an ENSO index)!
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δSST (inversely related to!
EUC strength and topographic upwelling)!
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OMZs  and  the  Hadley  Circula4on?  


Oxygen	
  Minimum	
  Zones	
  (OMZs)	
  	
  

Many	
  marine	
  animals	
  are	
  stressed	
  in	
  OMZs.	
  

Located	
  in	
  producBve	
  oceanic	
  zones	
  

Expanded	
  and	
  shoaled	
  over	
  last	
  50	
  years	
  

Likely	
  to	
  conBnue	
  with	
  increased	
  

temperatures	
  

	
  OMZs	
  and	
  Hadley	
  CirculaBon	
  

Co-­‐located	
  at	
  Eastern	
  edge	
  of	
  most	
  ocean	
  basins	
  

OMZs	
  strongly	
  determined	
  by	
  upwelling	
  

Meridional	
  winds	
  affect	
  upwelling	
  in	
  Eastern	
  edges	
  of	
  

ocean	
  basins	
  

(Stramma	
  et	
  al.,	
  2008)	
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  and	
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