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Abstract 
Mountainous watersheds present highly transient, snow-melt driven hydrology that also factor into solute 
composition and concentration that also includes stream DOC. In this study we examined the relative importance 
of source and geochemical fractionation on stream DOC characteristics found within mountainous watersheds that 
have been impacted by historic mining activities. Streams and groundwater from mountainous watersheds 
impacted by historic mining were sampled during the spring, summer, and fall/winter seasons. We used mass 
balance and optical spectroscopy (SUVA254 and fluorescence index) to assess if DOC molecular differences and 
reactivity are associated with source, season, and aqueous fractionation mechanisms. Our SUVA254 and FI results 
suggest that the observed DOC variability throughout the watersheds is a result from a shift in sources due to 
seasonal changes and fractionation mechanisms when mine impacted water mixes with pristine waters. Similar 
effects were also observed in DOC concentrations from the spring/summer and fall/winter seasons. In contrast, 
groundwater DOC composition was less variable. Understanding the significance of DOC variability throughout any 
given watershed will provides a better understanding of potential reactivity properties including metal binding 
affinity and biogeochemical cycling of carbon. Additionally, the continued understanding between DOC reactivity 
and spectroscopic measurements will aid in the continued improvements to parameterize DOC in biogeochemical 
modeling programs. 
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