
Press release: 
Orientation of plancton effects the Oceans climate 
Up to now scattering of light not sufficiently accounted for 
 
 
Leipzig. It is an often observed effect in worlds laboratories that now reveals its 
relevance for climate research. Quickly shaking a tissue culture flask produces 
transluscent “swirls” when the liquid contains a sufficiently dense suspension of 
microorganisms.  An international research team including Prof. Andreas Macke, 
Director of the Leibniz-Institute for Tropospheric Research, explained this optical 
phenomenon now. In a paper of  the renomated science journal “Proceedings of the 
National Acadamy of Sciences” (PNAS) the researcher report that the typically 
elongated shaped bacteria get aligned in regions of largest shear of the fluid which 
in turn provides a stronger scattering into the forward and backward direction 
compared to randomly oriented particles. This orientation effect generally holds for 
plankton in the most upper ocean layer and would lead to a larger penetration depth 
of sunlight than predicted by previous models.  
 
Wind stress at the ocean surface produces a vertical shear in which the elongated phyto 
plancton particles and bacteria become oriented. In case of natural microbial assemblages  
moderate shear velocities can increase the back (and forward) scattering of the incident 
light by 20%. During phyto-plankton blooms already small velocities can change scattering 
by more than 30%. A larger penetration depth of solar radiation would have consequences 
on photosynthesis rates, primary production and thus the CO2-uptake of the ocean. The 
study reveals a subtle interplay between fluid dynamics, ocean biology and ocean optics. 
“These results proof that biophysical interactions on the microscale can play an essential 
role on global scale marine processes,” Andreas Macke explained.  
 
The orientation-induced change of the light transmissivity also leads to a change in the 
reflected sun light. The latter effects the satellite based remote sensing of plankton 
concentrations in the world oceans so that correction of the previously retrieved plankton 
loads might become necessary. Macke has demonstrated similar orientation effects for ice 
crystals in troposheric cirrus clouds.  
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Links: 
Video: 
http://www.pnas.org/content/suppl/2011/02/18/1014576108.DCSupplemental/sm01.mov 
 
Photos: 
Plankton bloom (Bay of Biscay on the Atlantic Ocean). 

 
Satellite: Envisat-MERIS 
Credit: European Space Agency (ESA) 
http://earth.eo.esa.int/cgi-bin/satimgsql.pl?show_url=4&startframe=0 
 
Plankton bloom (near Ireland). 

 
Satellite: Envisat-MERIS 
Credit: European Space Agency (ESA) 
http://www.esa.int/esaEO/SEM09F5OJCG_index_1.html 
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The orientation-induced change of the light transmissivity also leads to a change in the 
reflected sun light. 
 
 
The Leibniz Institute for Tropospheric Research is a member of the Leibniz Association. 
They are currently 87 research institutes and service facilities for research and two 
associate members. The Leibniz-Institute ranges from the natural sciences, engineering 
and environmental sciences to economic, social and space sciences to the humanities. 
Leibniz Institutes work for society relevant strategic issues and themes. They use different 
types of research as basic, upper-and application-oriented research. They create the next 
great importance to scientific research services and knowledge transfer in the direction of 
politics, science, business and the public. They maintain close cooperation with 
universities, industry and other partners at home and abroad. The external review process 
of the Leibniz Association sets standards. Each Leibniz Institute has a mission of national 
importance. Federal and state governments encourage the institutes of the Leibniz 
Association joined forces. The Leibniz Institute employs about 16 100 employees, of which 
about 7,100 scientists, including another 2,800 young scientists. The total budget of the 
Institute is more than 1.3 billion euros, the third-party funds amount to about € 280 million 
per year. 
http://www.leibniz-gemeinschaft.de 
 


