
December 27, 2011

Dear Editor, 


Thank you for the opportunity to revise this manuscipt.  This letter summarizes how the reviewers’ comments were addressed in this revision of Heat transfer in plagioclase feldspars.   First, to address Reviewer 1 comments:

The coefficients presented in table 2 are apparently for fits to all the data between room temperature and the value listed. However, in the various parts of figure 5 certain increments with steps in the data are highlighted as being related to phase transitions. The temperature dependences of thermal diffusivity above and below phase transitions are likely to be different and therefore should be fitted with independent relationships. Furthermore, in some cases (e.g. fig 5a) it is not apparent when these 'phase transitions' are real or just a result of scatter in the data.  This problem would be circumvented if the fits, to the individual sections between phase transitions, were added to the various parts of figure 5. If the fitted lines make it obvious that there is more than one independent relationship for each data set these should be included in an expanded table 2. Moreover, ... the standard error of each coefficient [presented in table 2] should be included in the table. 

In this revision, fits above and below phase transitions have been added to figure 5 (now figure 6).  Any transitions not obvious from the fits have been omitted from the discussion.  The standard errors for coefficients are included in Table 2.

Lastly, thermal transport properties exhibit distinct minima as they approach phase boundaries (e.g. Branlund and Hofmeister, 2007) more experiments should perhaps be undertaken, with a greater data density, to see if such a phenomena is observed for plagioclases; which would prove the existence of a phase transition at the marked conditions.

While this is true for first order phase transitions, we do not expect these minima for the non-first-order transitions we observe.  

In addition, the details of how the data have been analysed are not apparent, even with the details from Perterman and Hofmeister (2006). The mathematical model of Mahling et al. (1998) has an explicit term for the thermal conductivity of the sample (their equation 6) but the thermal conductivity of the sample here has been calculated separately from the data analysis (manuscript eq. 6). It should be stated how the calculation is done without the thermal conductivity or the thermal conductivity should be calculated directly from the data.

Thermal conductivity is calculated after the fact.  Mehling’s model, and the LFA in general, need only the sample thickness as an input to calculate D.  But, to help alleviate confusion, we referenced a different paper (Branlund and Hofmeister 2007) that more clearly explains the mathematics involved, and added some clarifying language before Equation 6.   Also, the reviewer’s “line specific comments” were incorporated into the manuscript.  This included changing figure 1b to figure 5, and renumbering figures 5-10.

Page 8, line 7: Was the water content of the samples measured before/after the measurement and do the IR spectra show any change in water content - i.e. dehydration?
Reviewer 2 suggested combining Figures 5a - 5f into one figure. It would be impossible to see if these were combined.  However, fits were added to figure 5 (now figure 6) in order to better illustrate mentioned “inflections.”  

This reviewer had problems with mention of plagioclase phase transitions and mention of Al/Si disorder.  His comments were justified.  However, we did not remove all mention of the phase transitions and inflections in data, but clarified that those inflections result from lattice distortions, not atomic diffusion.  The LFA does record something happening within the lattice at temperatures that mostly correlate with temperature of phase transitions.  We reworded the manuscript to stress that the lattice is changing shape at these temperatures.  The lattice strain is needed to accommodate the Al/Si diffusion that would eventually happen if the sample was left at high temperatures.  In addition, we split the section about plagioclase D and structure into two, one which deals with room-temperature D values as a function of Al/Si disorder, and one that deals with lattice strain as a function of temperature. The reviewer also states: 

I disagree also with the conclusion drawn by the authors, that the decrease of D with increasing An content is related to the increase of disorder. Anorthite is completely ordered, as the author mentioned in the introduction, and it is characterised by a very low thermal diffusivity.
Our data show that more Al-rich samples have lower D than albite, even in FSU, which has only 5% anorthite.  Also, the more ordered (low temperature) samples do have higher diffusivities compared with the more disordered (high temperature) samples, which confirms this conclusion.  Nonetheless, the reviewer is correct about anorthite.  

Reviewer 2 also had some concerns with the anorthite sample used: 

The authors write that the anorthite investigated in their study probably

contains some glass. Glass particles should easily be identified under an

optical microscope because of the absence of birefringence. 

The reviewer also suggested finding (or making) an anorthite sample for analysis.  Initially, we had acquired a natural anorthite from Miyake Japan, but a highly altered surface as well as internal cracks caused the sample to crumble with cutting and grinding.  After receiving reviews, we acquired several additional crystals from Japan, and were able to prepare two samples large enough for LFA.  All mention of the anorthite mat has been removed (due to its polycrystalline nature, presence of glass, etc.) and the single crystal data presented instead. 

Both reviewers 1 and 2 commented on Figure 10 and discussion.  Reviewer 1 suggested: 

Omit Figure 10 and discussion thereof... The paragraph addressing the proposition that the "thermal diffusivity is linked to the number of active IR modes" (page 15, line 15-end) and that phonon scattering does not explain the trend in figure 10 should be removed from the manuscript. This section (figure 10 and page 15, line 15 - end) should be removed from the manuscript because the hypothesis that the thermal diffusivity is dominated by IR modes (if true) is too important to hide away in the discussion of another manuscript...

Reviewer 2 had a similar comment: 

...The authors stated that phonon scattering does not explain the trend in Figure 10. Is there evidence from the authour´s experiments to confirm this statement? I cannot see the point. Phonon scattering may be different in different mineral groups.

Figure 10 (now figure 11) was retained in order to show that D of plagioclase is very low compared with other rock forming minerals.  The text has been slightly modified to stress plagioclase D and not so much the photon contribution to heat transfer, although that has been kept to some extent.  The hypothesis of infrared modes being important in heat transfer has been presented in its own manuscript (in review), and that manuscript has been cited.  This should address the concern that this topic is too important to be so haphazardly addressed.  

