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LRS Cruise – August 22nd & 23rd, 2002

R/V Point Lobos – ROV Ventana

Experiment/Set-up

The LRS was deployed on the ROV Ventana on August 22nd and 23rd, 2002 to study gas mixtures at depths up to 400 m.  Two gases were used over the two-day period: a 50-50 mixture of CO2 and N2, and 100% N2.  The gases were bubbled into a clear 10 x 10 x 10 cm box that was open to seawater on the bottom.  The LRS immersion probe was inserted 1 ⅜˝ into the box.


Calibration

The LRS was calibrated in the lab two days before deployment.  Little shift was observed in the wavelength due to packaging the optical bench in its pressure housing.  Previously, shifts as high as 75 cm-1 have been observed.  A 2.0 x 2.0 x 0.5 mm diamond plate was positioned inside the probe head to provide an internal calibration standard.  The diamond created some scattering of the beam and reduced the laser output from the probe head by ~10 mW.  Diamond has a strong Raman band at 1332 Δcm-1 which can be used to observed wavelength shifts of the system due to temperature or pressure/torquing effects.

The Cal_Data sheet of Excel workbook PL_Aug2002.xls shows the diamond peak position while the instrument was in the lab and on the deck from August 20th-23rd.  The spectrometer housing temperature was available for only three of the four data points.  Comparison of the diamond peak position to the spectrometer housing temperature suggests a temperature effect of ~0.6 pixels/˚C (note: 1 cm-1 is approximately 1 pixel).  This is an order of magnitude more than the 0.06 pixels/˚C temperature stability stated by Kaiser on their web page: (http://www.kosi.com/raman/applications/technotes/tempstability.html).  

Seawater Data

Only a few spectra were obtained of seawater during the dives – two on the first day and two on the second day.  The spectra were collected at depths of 200, 300 and 400 m.  The Seawater_Data sheet of Excel workbook PL_Aug2002.xls shows the seawater data.  The peak position was corrected by using the wavelength shift observed for the diamond peak.  The height and areas of the peaks were normalized by the diamond peak to account for possible variations in laser power or instrument sensitivity.  For all depths and temperatures, the sulfate to H2O bend peak height ratios were ~0.6.  The  observed wavelength shift seems to increase with increasing spectrometer temperature.

Gas Experiment Data

On dive #2232 with the 50/50 CO2/N2 mixture, measurements were made to determine the preferential dissolution of CO2 to N2 into seawater.  For each experiment, the gas box was flushed three times with the gas mixture and then filled completely.  LRS acquisitions were acquired immediately after filling and at given intervals for up to 45 minutes elapse time.  During this time, the ROV was driving forward at ~10-15 cm/s.  On dives #2233 and #2234, the CO2/N2 mixture and the %100 N2 were measured at different depths to compare the strength of the Raman signal to the density of the respective gases.

Because the ROV lights have strong peaks across the spectrum, all but on light (#4) were turned off.  Light #4 was turned away from the box.  On some occasions, the light was turned toward the ROV which reflected some of the light back toward the instrument.  During processing, the peak heights and areas were determined from Grams32 peak fitting application.  The spectral regions analyzed were the same for all spectra.  The CO2 and N2 peaks were normalized by the diamond peak to observe trends and ratios of the peaks were compared.  

50/50 Gas Mixture

The data from the four experiments on dive #2232 are on worksheet VD2232_Data in Excel file PL_Aug2002.xls.  The CO2 bands to appear to decrease at a faster rate than the N2 band, as can be seen by the CO2 low/Nitrogen and CO2 high/Nitrogen ratios (where CO2 low is the 1285 Δcm-1 band, and CO2 high is the 1388 Δcm-1 band).  The rate of decrease also appears to be faster at the beginning of the time period (i.e., right after the box has been filled with fresh gas).  However, the date are fairly noisy which causes large scatter in the plots.

50/50 Gas Mixture  vs. 100% Nitrogen

The data from the two experiments on dives #2233 and #2234 are on worksheet VD2233-4_Data in Excel file PL_Aug2002.xls.  Peak heights and areas decrease with decreasing depth – and hence, decreasing gas density. When comparing the 50/50 mixture to 100% N2, we find that the peak height and area of N2 are approximately twice as large for the 100% gas as for the 50/50 gas mixture, as expected.  However, one needs to look at the non-normalized height and area to observe this trend.  For some reason, variations in the diamond peak cause the normalized height and area values to deviate from this trend.   
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