
APPENDIX A 

1) 𝜎𝑁′
𝐹𝑒3+

error of 𝑁′𝐹𝑒3+ , the atomic fraction of Fe3+, calculated for 𝑁𝑂 oxygens and 𝑁𝐶𝑇  cations:
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where 𝜎𝑁′𝑖 is the standard deviation of the atomic fraction i different from 𝑁′𝐹𝑒2+.

1bis) 𝜎′ mean error of the atomic fraction of Fe3+: 

𝜎′ =
𝜎𝑁′

𝐹𝑒3+

√𝑛
where 𝑛 is the number of point analyses. 

2) 𝜎𝑒𝑟𝑒𝑓
-  error of the total electrons from site occupancy refinement in the A, B, C, and D sites for chevkinite formula 

A4BC2D2O8(Si2O7)2: 
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2

 . 

3) 𝜎𝑒𝑐ℎ𝑒𝑚
-  error of the total electrons from chemical analysis in the A, B, C, and D sites for chevkinite formula 

A4BC2D2O8(Si2O7)2: 

𝜎𝑒𝑐ℎ𝑒𝑚
- = √∑(𝜎𝑖𝑍𝑖)

2 ,

where 𝜎𝑖 and 𝑍𝑖 are the estimated standard deviation and the atomic number of each analyzed element, respectively.

4) 𝑥𝑤 weighted average of the bond distances:

𝑥𝑤 =
∑
𝑥𝑖
𝜎𝑖

∑
1

𝜎𝑖

 , 

where 𝑥𝑖 is each individual bond length, and 𝜎𝑖 is its estimated standard deviation.

4bis) 𝜎𝑥𝑤  error of the weighted average of the bond distances:

𝜎𝑥𝑤 = √
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