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March 18, 2004

Dr. Joel M. Harris, Editor-in-Chief

Department of Chemistry

University of Utah

315 South 1400 East

Salt Lake City,

UT   84112-0850

Dear Dr. Harris:


As per my e-mail discussions with you and Ms. Jensen, please find enclosed one hard copy of the figures and a CD with electronic files of our revised manuscript (#03-03705) “Raman Spectroscopy in the Deep Ocean: Successes and Challenges”, which we are submitting for publication as a Focal Point article in Applied Spectroscopy. 


The enclosed CD has an MS Word file with the complete text, bibliography, and figure captions of the manuscript.  There are 12 figures, whose files appear individually on the CD in two different formats, i.e., PDF and Corel Presentations (version 10) .wpg files.  Please note that many of the figures that contain Raman spectra present the spectral traces in two or three different colors; I easily can convert these to simply black traces if you want.  Two of the figures, #5 and 11, have photographs incorporated into them.  I have provided files for both the colored versions of the figures (labeled Fig. 5 and Fig. 11) and the black-and-white versions (labeled Fig. 5B&W and Fig. 11B&W).


In the next few weeks, I will send to you our proposed figure for the cover, with the individual files that comprise it.  We will work with your graphic artist in supplying whatever else is necessary.


Here are our responses to the comments of the two reviewers of the manuscript.

Reviewer #1 (points labeled as they appeared in the review):
1.  Typo corrected on page 10.  Thanks!

2.  We typically would have provided numerical values for the necessary shifts to the peak positions.  However, as the manuscript only briefly describes, determination of the necessary corrections was very difficult; we realized that the miscalibration on the ocean floor was not a simple matter of adding/subtracting a fixed correction factor.  If we stated what the corrections were and to which portions of the spectrum they applied, we would have to provide a lengthy discussion of exactly how we arrived at those corrections.  Instead, we chose to focus our 

text on the more interesting and briefer discussion of the factors that caused the instrument to drift from its calibration.

3.  Reference 13 does have the journal’s name, “Deep-Sea Research.”

4.  We wish to retain Figure 3 because its purpose is different from that of Fig. 4 or Fig. 6, and it does not duplicate those figures.  Figure 3 is intended to show how little degradation in resolution occurs in spectral acquisition 1) between the laboratory version of the Raman instrument and the DORISS seaworthy configuration and 2) between DORISS’s acquisition on deck (in air) and on the ocean floor.  Only the spectrum of isopropanol is shown.  

In Fig. 4, blow-ups of a single peak in both the isopropanol and diamond spectra allow the reader to better evaluate differences in resolution, but also to see changes in band position and signal:noise among the three different experimental settings.  

Fig. 6 shows real spectral differences (i.e., not just instrumental artifacts) between pure water and natural sea water.  The inset focuses on one parameter, namely sulfate concentration, that might be useful to evaluate spectroscopically in different environments on the ocean floor.

5.  Actually, we chose the term “dispersion function” very deliberately here.  Those shifts in band-position-calibration that we were able to evaluate indicate very different corrections in different portions of the spectrum., i.e., not a simple “wavenumber calibration.”  The data in Fig. 8 are particularly suggestive of a real change in the dispersion function of the instrument as it operated on the ocean floor: We presented the data in Fig. 8 NOT as raw measurements of the positions of two different bands of CO2 (as shown in Fig. 7), but rather as the measured offset between the two peak positions.  Note that those two peaks are separated by only about 100 cm-1.  If the spectrometer readings needed only a simple wavenumber correction, then, even if the raw measurements of those two peaks were incorrect, the offset between the two CO2 peak positions would be the same, no matter whether they were measured with the DORISS or the laboratory instrument.  Figure 8 shows, however, that the measured offsets between the two peaks are not the same, i.e., the lines for the DORISS and the laboratory spectral offsets do not coincide.  In fact, Fig. 8 shows that DORISS’s necessary wavenumber correction for the one CO2 peak differs from the correction needed for the other CO2 peak by 1.5-2.0 cm-1.  We offer these specific measurements as our best-calibrated evidence of a change in the dispersion function as the instrument operates on the ocean floor.  The text offers additional discussion of how such a change might occur, i.e., that the instrument undergoes differential contraction and movement among its components due to the decrease in temperature and to stresses imposed by flexure of the pressure housing that encapsulates the instrument.

6.  We think it is important to show the actual data, in part because of the discussion above, and in part because the actual data make it clear how one can use offsets in band positions to infer density.

Reviewer #2:
     We know of no other groups that are doing deep-ocean Raman.  Several researchers have stated that it would be a good technique to apply in the ocean, but ours appears to be the first and only group that has done so.  These comments are based on a search of the published literature (using a multi-disciplinary database) and a search of the Web (using Google).

     We have changed the title to “Raman Spectroscopy in the Deep Ocean: Successes and Challenges.”


Please let me know if you have any additional questions.  Thank you for selecting our article as a Focal Point.


Sincerely,


Jill Dill Pasteris


Professor of Earth and Planetary Sciences


tel. (314) 935-5434; e-mail: PASTERIS@LEVEE.WUSTL.EDU
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