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Figure S1. 40 S XANES points on D. heliopora sample, shown on the sulfoxide and carbonate-

associated sulfate distribution heat maps.
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Figure S2. 40 normalized S XANES spectra collected on D. heliopora sample (black solid lines) with 

results of linear combination fitting with the seven representative S XANES species (grey dotted lines). 

Spectra correspond to points on Figure S1. * indicates a point on the epoxy.
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Figure S3. A comparison of reference spectra collected at two different beamlines shows that overall 

peak shape and positions are consistent between beamlines (SSRL and the ESRF database). In this 

example we show the similarities between glutathione samples measured at SSRL (blue) and from the 

ESRF database (orange). These glutathione compounds produce very different spectra from other S 

compounds, such as this chondroitin sulfate in grey from the ESRF database.



Figure S4. Validation step for ME map fittings. Fraction contributions of different S compounds 

calculated by linear combination fitting versus map fitting on S XANES for the D. heliopora sample. An 

ideal correlation between XANES versus map fits should yield a 1:1 relationship. Due to the very 

heterogeneous nature of the sample, as well as the difficulty fitting compounds present in low 

concentrations, these slopes are not always an ideal 1:1 fit. 
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Table S1.  D. heliopora S XANES points fit with S XANES standards using linear combination fitting as 

well as fit with Multiple Energy (ME) maps.
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Figure S5. Potential contamination from the polishing process as shown by SEM micrographs of a filled 

bubble region correlated with a concentrated distribution of a sulfonate-like species that is also an end-

member S XANES spectrum in our PCA component 3 vs. component 2 score plot.
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Figure S6. Comparison of single-energy maps (left) versus stacked multiple energy (ME) maps fitted to 

S XANES of standard S compounds (right) shows how ME fitted maps present more accurate 

distributions of individual S bonding environments in D. heliopora. Scale bars are 100 µm. 
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