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Supplementary Figure 1. CL image of a quartz crystal from the Stewart pegmatite (STWC). 



 

Supplementary Figure 2. CL image of a quartz crystal from the Stewart pegmatite (STWF). 

This is the same as Figure 2a with the added transect B-B’. The data for this transect follows.  

 



 

Supplementary Figure 3. Point analyses for STWF. 55μm spot size, 16 J/m2 fluence. Black 

lines and points are data. Orange lines gives 3σ standard deviation for each point. CL images of 

the points are over top to indicate where in the crystal the analysis was done. Refer to Fig. 2a for 

larger image. Dashed lines demarcate the approximate center of the crystal. 

 

 



 

Supplementary Figure 4. Continued point analyses for STWF along a different transect. 

 

 



Supplementary Figure 5. Point analyses for STWC. Same analytical conditions as STWF. 



 
Supplementary Figure 6. Continued point analyses for STWC along a different transect. 

 

 



Supplementary Figure 7.  B-B’ transect of Supp. Figure 2. Y-axis is concentration in ppm, x-

axis is distance in microns. Each plot shows the individual isotope measured with a black line 

representing the 3 point running average. Same conditions as A-A’. 

 

 

 

  



 

 

Supplementary Figure 8. Global compilation of Ge and SiO2 data. SiO2 (wt%) divided by Ge 

(ppm) plotted against SiO2 (wt%). The slope is near zero, indicating Ge and SiO2 behave 

similarly in granitic systems. All data was taken from EarthChem1–12. Data was chosen to ensure 

only high silica rocks were included. Converting wt% to ppm or vice versa is not necessary since 

we are only concerned with the slope.  

 

Supplementary note 1: 

Accounting for laser smearing 

 

Measurements made with LA-ICPMS corresponds to an infinitesimal point at the center of the 

laser spot, yet the laser spot has a finite size and volume. This measurement is an average of the 

ablated volume. When measuring a transect, the laser interacts with portions of the sample that 

have already been measured as well as portions that will be measured in the future. These 

concentrations go into the averaging, smearing the concentration value at the point. For sharp 



concentration changes, this can be a significant effect.  

 

Model concentration profiles can be smeared based on this averaging and compared to 

measurements. Assuming concentration homogeneity with depth (only lateral concentration 

gradients), we can compute weighted averages by the area ablated. First, we discretize the spot 

into segments of a certain width, and then calculate the area of each segment. The segment width 

should correspond to the distance between data points. The weighting factor for each segment is 

then the ratio of the area of the segment to the total area of the spot. In mathematical terms: 𝑤 =

஺ೞ೐೒೘೐೙೟

஺ೞ೛೚೟
; 𝐴௦௣௢௧ = 𝜋 𝑟ଶ, where w is the weighting factor and r is half of the spot size. Each 

segment’s area is calculated moving from the outsize inward (see Supplementary Figure 9). The 

area of a segment is the area of a sector of the circle that includes the segment minus the area of 

the triangle that defines the inner portion of the sector and minus any previous segments. 

 

Supplementary Figure 9. Schematic of how to calculate laser smearing. 



𝐴௦௘௚௠௘௡௧ = 𝐴௦௘௖௧௢௥ − 𝐴௧௥௜௔௡௚௟௘ − ෍ 𝐴௣௥௜௢௥ 𝑆𝑢𝑝𝑝𝑙𝑒𝑚𝑒𝑛𝑡𝑎𝑟𝑦 𝐸𝑞. 1 
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2
𝑟ଶ𝜃;  𝜃 = 2 arccos ቀ

𝑎

𝑟
ቁ ; 𝐴௧௥௜௔௡௚௟௘ = 𝑎ඥ𝑟ଶ − 𝑎ଶ 𝑆𝑢𝑝𝑝𝑙𝑒𝑚𝑒𝑛𝑡𝑎𝑟𝑦 𝐸𝑞. 2 

where a is the radial distance to the inner edge of the segment. The central segment area is the 

leftover area after the rest of the segments have been calculated. The weighting factor for each 

segment is then calculated and applied to a model profile to mimic the laser moving across. The 

central segment (largest weighting factor) applies to the data point in the center, while the 

segments towards the outside apply to the data points on either side (smallest weighting factor). 

The central data point is then adjusted based on the averaging, leading to a smeared profile. 

 

 

 



 
Supplementary note 2: 

Calculating Re of the growth fluid 

 

Density (kg/m3) 587  

calculated from 

Burnham et al.13 

Viscosity (Pa s) 6.75x10-5 

extrapolated from 

Pioro & Mokry14 

Pressure (MPa) 200 

Temperature (°C) 600 

keq 150 

keff 8.75 

L 0.0075 

 

Supplementary Table 1. Table of parameters used in the calculations. 

Supplementary Equations15:  

𝑆ℎ = 1 + √𝑅𝑒 𝑆𝑐 + 1
య
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 𝑆𝑢𝑝𝑝𝑙𝑒𝑚𝑒𝑛𝑡𝑎𝑟𝑦 𝐸𝑞. 4 

 



By rearranging Eq. 4 (main text) to solve for δ: 

𝛿 = −
𝐷

𝑅
ln ൮

𝑘
𝑘௘௙௙

− 𝑘

1 − 𝑘
൲ 𝑆𝑢𝑝𝑝𝑙𝑒𝑚𝑒𝑛𝑡𝑎𝑟𝑦 𝐸𝑞. 5 

 

We can calculate a boundary layer thickness. Plugging this value into the mathematical 

definition of the boundary layer thickness, δ = L / Sh, and using the relationship between Sh and 

Re shown above, one Re will correspond to one δ. 
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