Title: 
The CO2 Problem: Too Much Of A Good Thing

Statement of Problem: Although many of the issues associated with increasing atmospheric CO2 are well known, the hard work and science of dealing with the consequences has only just begun.  The problem is that CO2 increases are linked to both our well-being and are likely to cause much suffering.  Much of the welfare and wealth of our way of life depends on the continued production of CO2 from fossil fuels.  Photosynthesis, the process that ultimately supplies oxygen and all our food, relies on CO2.  Yet the hazards associated with increasing atmospheric CO2 are moving nations into action.  The Geologic Discipline, along with its sister disciplines in the USGS, is uniquely poised to contribute to the understanding and resolution of many aspects of the CO2 problem

Objectives:  The Geologic Discipline has a number of projects among its programs that deal with various components of the CO2 problem.  These include investigations of carbon cycling in the lower Mississippi Basin, CO2 sequestration, ocean acidification, and fossil fuel assessments (and probably others that I’m missing).  Each of these projects contributes to a better knowledge of how CO2 interacts with humans and ecosystems.  But large knowledge gaps remain and a more comprehensive science base will provide better opportunities for making management decisions.  For example, with respect to CO2 sequestration (and plagiarizing text from an initiative document), “refining the fraction of carbon dioxide removed from the atmosphere by the terrestrial biosphere, is a fundamental problem in the global carbon cycle.  This knowledge will allow us to estimate the extent to which the biosphere can be manipulated through reforestation, cropland management to increase soil carbon content, and other (?) methods to reduce CO2 accumulation in the atmosphere.  A critical issue is the net flux of greenhouse gases from anthropogenically manipulated ecosystems”.  Another consequence of anthropogenic increases in atmospheric CO2 is what it does to the oceans.  So far the shallow surface of the oceans have absorbed just over half of the CO2 released by humans, and this will continue well in to the coming centuries under all emissions scenarios proposed by the Intergovernmental Panel on Climate Change.  The consequences of CO2 absorption include decreases in pH and concomitant changes in seawater chemistry that will make it increasingly difficult for calcifying marine organisms to produce their calcareous shells, skeletons and tests.  The objective of this project is to identify those areas of research where the Geologic Discipline can maximize its contributions to the CO2 problem by the addition of projects that help span the gaps and capitalize on the linkages between existing projects.

Work Strategy: Geology needs to identify a champion for this project who would then familiarize her/his self with all related activities in Geology and the other USGS disciplines.  A spectrum of projects might then be identified through a defined process, perhaps a workshop, perhaps some other process.  These should be hierarchical (integrated) in design, some projects relying on the results of others to step up from the site specific to global significance.  For example, there is a need to better define the role of microbes in aquifers and estuary/marine systems (site specific) in CO2 cycling.  These projects should have the perspective than their results can be used in modeling activities (global). From my perspective, Geology is lacking modeling expertise required to achieve the vision expressed by this project.  Significant parts of the work strategy are to acquire this modeling capability and to structure this effort to move easily between Geology programs (and USGS disciplines).

Relevance and Impact:  There is enough existing literature, both scientific and in popular media, that the relevance and impact does not need to be restated here. 

Partnerships:  Geology, indeed the USGS, can only be a contributor, albeit a significant one, to a better understanding of the CO2 problem.  Other agencies and institutions are attacking many portions of the problem. Partnerships already exist through existing projects with other USGS disciplines, other Interior agencies, DOE, EPA, NOAA, NASA and universities.  One would expect these partnerships to continue and expand as this project moves forward.  

