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Summary of trace element partitioning regression procedure  
The crystal structure of amphibole includes several crystallographic sites with 
different coordination and size that can accommodate a range of trace elements, 
including large ion lithophile elements (Rb, Sr, Ba), Pb, U, Th, high field strength 
elements (Ti, Zr, Hf, Nb and Ta), rare earth elements (REE) and Y, and transitional 
metals (e.g. Tiepolo et al. 2007). Elements with large ionic radius  (e.g. Rb, Pb) are 
accommodated in the A site, while highly charged high-field strength elements (e.g. 
Zr4+) substitute for Ti on the M2 site (Oberti et al., 2000), and REE and Y partition 
onto the M4 site (Brenan et al. 1995; Klein et al. 1997; Hilyard et al. 2000; Shimizu et 
al. 2017). To account for the strong crystal-chemical control on partitioning, we used 
multiple regression (MR) methods to predict amphibole-melt trace element partition 
coefficients from the major element composition of the crystal, using a compilation of 
13 published high-temperature experimental studies. These studies covered a wide 
range of conditions (200-2,500 MPa, 780-1,100 °C) and melt compositions (basanite 
to rhyolite) and crystallised calcic amphiboles (pargasite – edenite – hastingsite – 
magnesiohastingsite – kaersutite – tschermakite – magnesiohornblende). Temperature 
was not included as an independent variable. Amphibole formula components were 
used as independent variables, including SiT; AlVI; M1-3 site Ti, Fe3+, and Fe2+; CaM4; 
and NaA. We calculated the ‘average Fe3+’ stoichiometry following Leake et al. 
(1997). See Humphreys et al. (in review) for further details. For major elements, we 
used a revised form of the major element regression scheme of Zhang et al. (2017).   
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Regression equations used to calculate major element amphibole equilibrium melts (AEM), after Zhang et al. (2017); Zhang et al. 
(erratum). An example is given below the table. The parameter “lnSiPoly” is equivalent to a polynomial of the tetrahedral Si content:  

lnSiPoly = -164.73*lnSiT
2 + 757.99*lnSiT – 772.44 

 

 

 



Regression equations used to calculate trace element amphibole equilibrium melts 
(AEM), after Humphreys et al. (in review). An example is given below the table. 

 

e.g. lnDLa = -20.0493 + 2.0732*Si + 2.5498*Ti + 1.5317*Fe3+ + 1.117*Fe2+ + 2.2771*Ca – 1.4576*NaA 



Supplementary figure S1.
Representative back-scattered electron images illustrating “diffuse-zoned” (top, from 
LAM-14) and “spiky-zoned” (bottom, from LAM-23) oscillatory zoning, showing 
multiple excursions to high Mg-number. 
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