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Table 1. B isotope ratios and B concentration of quenched experimental fluids  
run duration 0.5 h 216 h 

δ11Bfluid fin [‰] -3.2 (2) -5.2 (2) 
Bfluid fin

a [μg/g] 8.9 (5) 13.8 (8) 
Bfluid fin

b
  [mg] 0.45 0.69 

Bfluid ini
c
  [mg] 1.19 1.16 

Fd 0.38 0.60 
Errors are based on the external reproducibility and are indicated in brackets. Starting boric acid (11Bfluid ini) has 
a value of -5.9(1) ‰. Data taken from Kutzschbach et al. (2017). 
a B concentration in the final fluid determined by MC-ICP-MS  
b weight of B in the final fluid calculated from Bfluid fin [μg/g], the volume of diluted fluid (50 ml) and ρ(H2O) =1 
g/ml 
c  weight of B in the initial fluid calculated from weight of H3BO3 in the starting material 
d  F is the fraction of B remaining in the fluid. F = Bfluid fin  [mg]/ Bfluid ini  [mg] 

 



Table 2. Summary of SIMS B isotope analyses of tourmaline reference materials 

analysis date   n (11B/10B)meas 2 RSDmean [‰]a IMFb δ11B [‰]c 

schorl 112566: (11B/10B)real = 3.993 and δ 11B = -12.5 
07/28/2015 (S1) 3 3.896 0.20 0.9757 -11.7 
2 RSD [‰]d  0.28 

 
0.28 

 
 

 
    dravite 108796: (11B/10B)real = 4.017 and δ 11B = -6.6  

07/28/2015 (S1) 3 3.913 0.34 0.9741 -7.4 
2 RSD [‰]d  0.62  0.62  
06/06/2016 (S2) 5 3.930 0.22 0.9783 -4.5 
2 RSD [‰]d  0.36 

 
0.36 

 
 

 
    elbaite 98114: (11B/10B)real = 4.001 and δ 11B = -10.5  

06/06/2016 (S2) 16 3.901 0.26 0.9750 -11.9 
2 RSD [‰]d  0.62   0.62   
      
olenite Koralpe: (11B/10B)real = 4.038 and δ 11B = -1.4  
06/06/2016 (S2) 13 3.940 0.30 0.9757 -2.0 
2 RSD [‰]d  0.96   0.96   
Note: (11B/10B)meas, internal precision, IMF and δ11B given as daily average of each 
tourmaline RM 
a internal precision for a single analysis consisting of 20 cycles  
  RSDmean (‰) = [(standard deviation/√20)/mean]*1000. 
b Instrumental mass fractionation; IMF = (11B/10B)meas/ (11B/10B)real  
  (11B/10B)real for schorl, dravite, elbaite from Dyar et al. (2001) 
  (11B/10B)real for olenite see appendix in this study  
c Corrected with daily average IMF of all reference tourmalines with 0.9749  
  (07/28/2015 = S1) and 0.9763 (06/06/2016 = S2) and calculated relative to 
  11B/10B = 4.04362 of NBS SRM 951  
d repeatability based on multiple analyses of each tourmaline RM  
  RSD (‰) = (standard deviation / mean) * 1000.  
 
 



Table 3. δ11Btur values of synthetic olenites from the 216 h experiment 

session n 
δ11Btur [‰]a 

RM used for IMF correction 
olenite elbaite dravite schorl 

columnar      
S1  4 / / -8.2(2) -9.6(2) 
S2 3 -5.4(2) -4.8(2) -8.1(2) / 

columnar + jeremejevite inclusions 

S2 3 / / -8.8 (2) -10.2 (2) 
acicular      

S2 6 -4.6(2) -4.0(2) -7.4(2) / 
a Corrected with daily average IMF of a particular RM (see Table 2) and calculated relative to 
11B/10B = 4.04362 of NBS SRM 951  
Numbers in brackets denote the standard deviation from the mean (2 SDmean).  
SDmean = SD/√n 
 



Table 4. Stable B isotope fractionation between tourmaline and fluid at 4.0 GPa/700°C  

[4]Btot [mol%] 
in tourmaline Crystal 

Δ11B(tur-fluid) [‰] 
RM used for IMF correction  

olenite elbaite dravite schorl 
29(3) columnar -0.2 ± 0.4 0.4 ± 0.4 -2.9 ± 0.4 -4.4 ± 0.4 

45(3) acicular (core) -1.4 ± 0.4 -0.8 ± 0.4 -4.1 ± 0.4  
Δ11B(tur-fluid) calculated with δ11Btur - δ11Bfluid. Uncertainty of Δ11B(tur-fluid) is estimated by adding 
the uncertainty of δ11Btur (Table 3) and the uncertainty of δ11Bfluid (Table 1). [4]Btot of columnar 
olenites and cores of the acicular olenites from Kutzschbach et al. (2016). For more 
information see text. 
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