
 
Figure 1. CuO measured lignin phenol content in soils and input materials at one site per climate region. Moss 
samples in the Warm and Cold regions are composite samples based on dominant species cover, while in the Cool 
region individual moss species are plotted as the average and standard deviation with equal weights to show 
variability in moss signatures in phenolic signatures present in these forests. Green, brown, and fresh balsam fir 
needles from the Warm and Cool regions were also measured. The ratio of vanillic acid to vanillin (VAd/Al) (A) and 
the ratio of ferulic acid to p-coumaric acid (FAD/CAD) (B) increase with depth, while the syringyl to vanillyl ratio 
(S/V) (C) is different by site. The sum of syringyl and vanillyl phenols (∑6) (D), %C as lignin-C (E), the ratio of ∑6 
to the sum of all cinnamyl, syringyl and vanillyl phenols (∑6:∑8) (F), % Side Chain Alteration (G), the ratio of 
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