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With the well documented long-term rise in atmospheric CO2 concentration, and observations revealing the concomitant decline in sea surface pH at ocean time series stations, questions regarding the impact of these changes on marine life have been raised.  In order to address these questions, and to predict the impact of future changes, we have begun building the essential technology and expertise for conducting a series of small-scale ocean pH and CO2 enrichment experiments.  Given the long-term stability of seawater alkalinity below about 400 m in the ocean, we have chosen to use pH measurements as our primary “chemical” sensor for these experiments.  Our thinking here is that since it is possible within the carbonate system to calculate the remaining parameters knowing just two, then using the constant background alkalinity and measuring seawter pH is sufficient to calculate the total CO2 concentration and pCO2.
In order to make these measurements, one needs an accurate and precise pH sensor that is both rugged (given the rigors of ROV based deployments) and stable in the long-term.  For this purpose, we have successfully built an interface that allows us to use a SeaBird (model SBE 18) pH sensor with both MBARI ROVs with real-time data display in the ROV control room.  While there are operational difficulties when these sensors are used in a profiling mode – and a serious depth and temperature related hysterisis has been observed -- these difficulties can be overcome with the implementation of the appropriate procedures and the sensors can be used for both ROV based experiments and long-term deployments.  Essential to the success of these efforts is the ability to re-calibrate the instrument in situ.

We will present the results of the in situ calibration efforts and give examples of how pH can be used to measure in situ the kinetics of the CO2 hydration reaction, CO2 enrichment of seawater, and even perform an in situ alkalinity titration.
