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Solution 1 – Coccolithophore Carbon Sink
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Some scientists suggest that small shelled organisms, called Coccolithophores, 

may be able to trap excess carbon dioxide in the ocean and turn it into sediment, 

which will safely sink to the bottom of the ocean.
What is a Coccolithophore?
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Coccolithophores are one-celled plants that live in large numbers throughout the upper layers of the ocean. Unlike any other plant in the ocean, coccolithophores surround themselves with a microscopic plating made of limestone. These scales, known as coccoliths, are shaped like hubcaps and are only three one-thousandths of a millimeter in diameter. What coccoliths lack in size, they make up in volume. At any one time a single coccolithophore is attached to or surrounded by at least 30 scales. Additional coccoliths are dumped into the water when the coccolithophores reproduce, die or simply make too many scales. Scientists estimate that the organisms dump more than 1.5 million tons (1.4 billion kilograms) of limestone a year, making them the leading limestone producers in the ocean.
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Where do they live?
Most plankton need both sunlight and nutrients from deep in the ocean. The ideal place for them is on the surface of the ocean in an area where plenty of nutrient-carrying water is coming up from below. In contrast, the coccolithophores prefer to live on the surface in still, nutrient-poor water, and do not need a constant influx of fresh food to live. Therefore, Coccolithophores live mostly in subpolar regions. Generally, Coccolithophores do not compete well with other plankton. However, they often thrive in areas where their competitors are starving. Typically, once they are in a region, they become more than 90 percent of the plankton in the area.  
What do they do to the environment?
Coccolithophores are not normally harmful to other life in the ocean. The nutrient-poor conditions that allow the coccolithophores to exist will often kill off much of the larger plankton. Many of the smaller fish that eat plankton also feast on the coccolithophores. In nutrient-poor areas where other plankton are scarce, the coccolithophores are a welcome source of nutrition.

In the long term, the plants seem to be good for the environment. Coccolithophores make their coccoliths out of one part carbon, one part calcium and three parts oxygen (CaCO3). So each time a molecule of coccolith is made, one less carbon atom is allowed to roam freely in the world to form greenhouse gases and contribute to global warming. Three hundred twenty pounds of carbon go into every ton of coccoliths produced. All of this material sinks harmlessly to the bottom of the ocean to form sediment.

How will Coccolithophores be affected by rising ocean carbon dioxide levels? 

Recent evidence suggests that the increased absorption of CO2 by the oceans, as a result of human CO2 release, will result make it harder for organisms like corals and oysters to form their shells. Some scientists are concerned that the increase in CO2 will also make it harder for Coccolithophores to make their coccoliths (see Video 4.1 Coccolithophore Carbon Sink). However, scientists have shown that different coccolithophore species respond differently to changes in ocean CO2 levels. Some species have more trouble making their shells, some species make their shells more easily, and some species appear unaffected.  

Solution Evaluation

1. Briefly describe (in your own words) how scientists think Coccolithophore might be helpful in reducing ocean CO2 levels.
________________________________________________________________________________________________________________________________________________________________________________________________________
2. Open your EMT model of the carbon cycle. Revise this model to include the role of Coccolithophores.
3. What risks (if any) does this solution pose to the other forms of wildlife? ________________________________________________________________________________________________________________________________________________________________________________________________________
4. Is this solution practical to implement? Why or why not? ________________________________________________________________________________________________________________________________________________________________________________________________________
Adapted text and images taken from original article What is a Coccolithophore? Retrieved April 22, 2011, from the Earth Observatory, NASA website: http://earthobservatory.nasa.gov/Features/Coccolithophores/ 

