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Echinoderms are thought to be highly sensitive to ocean acidification driven by increased atmospheric CO2.  The deepFOCE system was used to evaluate the effects of high CO2 conditions on the behavior of the deep-sea urchin Strongylocentrotus fragilis.  We exposed batches of urchins (~30 per treatment) to high (-0.45 pH units) or low CO2 levels (background seawater pH = 7.62) in FOCE chambers from Sept 19 to Oct 22, 2011 at a depth of 890 m on the continental slope off Monterey, CA.  Four trials (days 5, 26, 30, 35) were completed by resetting the experiment with S. fragilis from holding cages in each FOCE chamber.  Video and still image recordings of urchin movements enclosed in a 'raceway' were made to examine behavioral changes in response to CO2 levels.  The time taken for urchins to travel ~ 0.75m to a food source (giant kelp) in controls ranged from 20 min. to 27 hrs.  Urchins exposed to high CO2 took from 50 min. to greater than 8 days.  Total distance and speed will also be used to compare urchin performance between high CO2 and control treatments.  Several reports for shallow-living taxa have noted impacts of high CO2 levels on urchins ranging from reduced growth, survival, and calcification of larvae, to reduced growth and higher mortality in adults.  The goal of this FOCE experiment was to examine long term, less-studied sub-lethal effects that may display as changes in normal movement, posture and feeding rates.
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