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Summary of Activities

Funding from DoE grant # FG0204-ER63721, Direct Experiments on the Ocean Disposal of
Fossil Fuel CO2, supposed several postdoctoral fellows and research activities at MBARI related
to ocean CO2 disposal and the biological consequences of high ocean CO2 levels on marine
organisms. Postdocs supported on the project included Brad Seibel, now an associate professor
at the University of Rhode Island, Jeff Drazen, now an associate professor at the University of
Hawaii, and Eric Pane, who continues as a research associate at MBARI. Thus, the project
contributed significantly to the professional development of young scientists. In addition, we
made significant progress in several research areas. We continued several deep-sea CO2 release
experiments using support from DoE and MBARI, along with several collaborators. These CO2
release studies had the goal of broadening our understanding of the effects of high ocean CO2
levels on deep sea animals in the vicinity of potential release sites for direct deep-ocean carbon
dioxide sequestration. Using MBARI ships and ROVs, we performed these experiments at
depths of 3000 to 3600 m, where liquid CO2 is heavier than seawater. CO2 was released into
small pools (sections of PVC pipe) on the seabed, where it dissolved and drifted downstream,
bathing any caged animals and sediments in a CO2-rich, low-pH plume. We assessed the
survival of organisms nearby. Several publications arose from these studies (Barry et al. 2004,
2005; Carman et al. 2004; Thistle et al. 2005, 2006, 2007; Fleeger et al. 2006, 2010; Barry and
Drazen 2007; Bernhard et al. 2009; Sedlacek et al. 2009; Ricketts et al. in press; Barry et al, in
revision) concerning the sensitivity of animals to low pH waters. Using funds from DoE and
MBARI, we designed and fabricated a hyperbaric trap-respirometer to study metabolic rates of
deep-sea fishes under high CO2 conditions (Drazen et al, 2005), as well as a gas-control
aquarium system to support laboratory studies of the effects of high CO2 waters on marine
animals (Barry et al. 2008). This system is capable of controlling oxygen, pH, and temperature of
seawater for use in studies of the physiological responses of animals under acidified conditions.
We have investigated the tolerance of deep- and shallow-living crabs to high CO2 levels (Pane
and Barry 2007; Pane et al. 2008), and are now working on brachiopods (Barry et al. in prep.)
and a comparison of deep and shallow living sea urchins. This research program, supported in
part by DoE has contributed to a number of other publications authored or co-authored by Barry
(Caldeira et al. 2005; Brewer and Barry 2008; Barry et al. 2006, 2010a,b,c; National Research
Council, in press; Hoffman et al. in press) as well as over 40 invited talks since 2004, including
Congressional briefings and testimony at U.S. Senate Hearings on Ocean Acidification.

Through the grant period, the research emphasis shifted from studies of the effects of direct
deep-sea carbon dioxide sequestration on deep-sea animals, to a broader conceptual framework
of the effects of ocean acidification (whether purposeful or passive) on the physiology and
survival of deep and shallow living marine animals. We feel that this has been a very productive
program and are grateful to DoE for its support.
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