Global Warming Harms Plankton
by Gene Fry
	December 18, 2006 - In December 2006, the results of a 10-year analysis of the oceans, led by Michael Behrenfeld of Oregon State University (US) and using NASA's SeaWiFS satellite, were published in Nature (v. 444, No. 7120, pp. 695-697).  The satellite measures color changes in ocean water, caused by changing levels of microscopic phytoplankton in water near the surface.  The higher the concentration, the greener the water.  These plankton convert 100 million tones a day of carbon dioxide (CO2) to organic carbon.  As these microscopic plants die, some sink to the bottom of the ocean, taking their carbon out of circulation for millions of years.  Not only do they form the base of the food web for Earth's marine ecosystem, they account for half the photosynthesis on Earth, vital to both oxygen production and carbon sequestration.
According to the study, stifling their growth not only cuts marine food production, it accelerates climate change.  As surface layers of the ocean warm, surface water becomes slightly less dense and separates (stratifies) more strongly from the cooler, denser depths.  However, it is from the depths that plankton get many of their nutrients.  With fewer nutrients, the number of phytoplankton falls, courtesy of warming.  This not only reduces food in the oceans, it also cuts the amount of CO2 they take out of the air.  Thus the oceanic carbon sink weakens.
The scientists found local variations, but overall a global drop in plankton numbers with higher temperatures.  The productivity of global oceans was tightly linked to climate change.  During 1997-1998, the amount of plankton in the seas rose, as the oceans cooled after the strongest El Niño ever recorded.  However, from 1999 to 2004, as the oceans generally warmed, they became less green.  In some regions, ocean productivity fell 30%.  Before 2004’s small upturn in productivity, from 1999 to 2004 phytoplankton absorbed 190 million fewer tones of carbon a year, compared to normal.  This constitutes a global drop of 7%.
For reference, from 1999 to 2004, global temperatures rose about 0.15°C.  According to Britain’s recent Stern Report, warming of another 1°C is now unavoidable and keeping warming to only another 2°C will be a challenge.  If phytoplankton response to a warming sea surface continues, their production will drop more.
Models predict that warming will lead to loss of plankton at mid-latitudes, but a gain near the poles.  There, growth is limited by light, not by nutrients, and stratification keeps plankton near the surface, where light penetrates only at shallow angles.  However, plankton gain near the poles is insufficient to overcome plankton loss elsewhere.
For more information, see http://environment.newscientist.com/article/dn10743-warming-oceans-produce-less-phytoplankton.html or http://www.ens-newswire.com/ens/dec2006/2006-12-07-01.asp.

