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Figures

Figure 1.  Raman scattering is the inelastic scattering of monochromatic radiation. An incident photon exchanges energy with the target molecule and is scattered with lower (Stokes) or higher (Anti-Stokes) energy than the incident energy.
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Figure 2.  The DORISS instrument on the ROV Ventana.  The spectrometer housing and electronics housings are mounted in a drawer in the ROV toolsled (shown by arrow).  The probe head is carried in front (left in the picture below) for deployment by the ROV manipulator.
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Figure 3.  Phase diagram for pure CO2 in seawater (A) and 50%-50% CO2-N2 mixture in seawater (B) calculated using MultiFlash 3.2 (Infocehm, Inc., London).  The grey regions indicate the hydrate stability zones, the dash-dotted line indicates the liquid gas boundary.  The red line is a temperature profile from Monterey Bay, and the X indicates the experimental conditions of our deployments.
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Figure 4.  A video frame grab showing the DORISS probe tip penetrating the open-bottomed gas cub (10 x 10 x 10 cm).  The ports at the top of the cube are used to fill and vent the cube.  (From Brewer et al., 2004)
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Figure 5.  a) A frame grab showing the DORISS probe tip with gas funnel and gas dispensing tub. b)  A cross-section of the experimental set up.
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Figure 6.  Raman spectra of 50%-50% CO2-N2 gas mixture in gas cube during August 2002 dives.  The diamond reference peak is at 1332 (cm-1.  The two CO2 peaks are at 1285 (cm-1 (bending mode) and 1388 (cm-1 (stretching mode).  The N2 peak is at 2332 (cm-1.  The drop out at ~1900 (cm-1 is due to a flaw on the CCD chip.
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Figure 7.  Peak area ratios over time from the August 2002 gas cube experiment.  Data points are plotted at the midpoint of the accumulation time.
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Figure 8.  Raman spectra of CO2 over time.  Each spectrum is an average of fifteen 15-second exposures (3.75 minute average).  The diamond reference peak is at 1332 (cm-1.  The two CO2 peaks are at 1285 (cm-1 and 1388 (cm-1 and decrease over time as CO2 is dissolved into seawater.  The N2 peak is at 2332 (cm-1 and is not shown in this segment of the spectra.
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Figure 9.  Peak area ratios over time for the October 2002 gas funnel experiments.  Spectra from experiment 1 are averages of ten 10-second exposures (1.67 minute averages).  Spectra from experiment 2 are averages of fifteen 15-second exposures (3.75 minute averages).  The decrease in the ratios of the peak areas of the CO2 bands to N2 band can be fit by an exponential curve.  Data points are plotted at the midpoint of the accumulation time.
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Figure 10.  Observed and calculated CO2 mole fraction from August and October deployments.  The symbols indicate the observed values, the lines indicate the mole fraction calculated using the gas flux equation.
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