SCIENCE ADVANCES

Fig. 9. Results of thermodynamic modeling. MNNCKFMASHT metamorphic assemblage diagrams foaifd C) CA13-01 and§ and D) CA13-05A. Phase assemblage
fields and labels redrafted from the Perple_X output. White dashed box indicates approximate equilibrieirange of the peak-metamorphic assemblage in each
rock. Green and pink contours in (A) and (B) are for modal zoisite and garnet, respectively; contour intervals of 0.5 volume % are used for zoisite, and contour intersals
of 1 and 2 volume % are used for garnet in CA13-01 and CA13-05A, respectively. Note the significant congruence between zoisite and garnet contours, suggestnﬁ a
metamorphic relationship between the phases (that is, the dissolution of one partially accommodates the growth of the other). The yellow arrow shows a 250-M
isothermalPincrease (starting af = 570°C andP= 1.55 GPa), associated with an absolute gain of 5 volume % garnet and loss of 1.25 volume % zoisite for CA13-01 and
an absolute gain of 9 volume % garnet and loss of 4 volume % zoisite for CA13-05A. Blue and red contours in (C) and (D) are for proportion of Mg garnet (pyrope) @d
Mn garnet (spessartine), respectively; contour intervals of 1 mol % are used for pyrope, and contour intervals of 0.25 mol % are used for spessartine. &
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Table 3. Whole-rock geochemistry determined by XRF (values in wt %). LOI, loss on ignition.

Sio, TiO, AlL,O3 Fe, O3 MnO MgO CaO NaO KO P,Os SG; LOI Total

CA13-01 48.09

15.78 9.90 0.19 5.38 10.74 3.49 1.54 0.12 <0.002 1.26 98.02

0.13 0.10 0.112 1.28 99.32

CA13-05A 40.85 2.84 16.43 17.23 0.35

and Ziemann (40), mineral properties compiled in Holland and Powell Zhang 70 yieldsP estimates that are systematically higher by 100
(42, and the elastic model of Guiraud and Pow#1) (Properties of to 200 MPa.

garnet were calculated by linear interpolation between almandine,

grossular, pyrope, and spessartine using respective molar ratidSyofchrotron FTIR method and results

59:26:11:4 for CA13-01 and 56:28:15:1 for CA13-05A. These gakfietoanalyses made at the Diamond Light Source were performed in
compositions match microprobe-determined rim compositions faransmission mode, with a spectral resolution of 16’cand a phase

the garnets (see Fig. 1). For the same Raman shifts, the elastic medelution of 128, using a 700 to 3200 ¢avindow. Analyses used a
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