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streams (Swanson 1981). Mine drainage affects long-term stream chemistry by o % Mined ) o % Mined

contributing acidity, heavy metals, and precipitates (Bradley 2008). However, the 2
combined impact of these two disturbances is not well-studied. In September
2010, a severe wildfire burned 26 km? of the Fourmile Creek catchment in the
Colorado Front Range, followed several months later by a large storm event
(Murphy and Writer 2011). Located in the Colorado Mineral Belt, the area was unburned watersheds, which is greater than
historically mined for gold and is still affected by mine drainage and the erosion : commonly observed after wildfire (Smith et

of tailings (Murphy et al. 2000) This study examines how the combined distur- al. 2011) This is likely due to the additional

bances of wildfire and mining affect water chemistry in this watershed. disturbance of mining.

* The chemistry of water samples collected
from Fourmile Creek and its tributaries re-
veals the influence of fire and mining distur-
bance to the catchment.
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 Burned watersheds had an average sulfate
concentration that was 621% greater than
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* While most reported water chemistry im-
| , | | | | pacts of fire and mining are additive, mining
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documented responses was observed.

* In this area, mine drainage does not
contribute much acidity, because car-
bonate in the orebearing veins can
buffer the acid, producing HCO,~ and
Ca?* (Murphy et al. 2000).

* The lack of increase in alkalinity in

FOU rm I Ie Creek Water Chem |Stry burned watersheds may be due to the

Figure 3. Left: SO,> concentrations had a positive correlation with fire intensity, as did those of many Figure 4. Concentrations of major cations in
other solutes (Ca*, K*, Mg, Na*, NO_~, F-, and SiO,). The degree of mining disturbance correlated with  tributary streamwater correlated with concentra-
only SO,*. Right: Alkalinity did not correlate with either fire intensity or mining disturbance. tions of SO,*, but not with other anions.
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opposing effect of acidity produced

from mine drainage or because the

baseline alkalinity concentration in the

area is high, and contribution from the

fire did not make a significant difference.

* The concentration of nitrate was greater in

burned watersheds, but in Fourmile Creek
the concentrations were also responding to
other, biotic factors.
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e Figure 1. Top: Map of Fourmile Creek
(outlined in green), the watersheds of all
sampled tributaries, and sample sites
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* The patterns of increased concentrations
along Fourmile Creek (red bullets). downstream along Fourmile Creek seem to
Right: Fourmile Creek is a major tribu- | ,. | . be controlled by input from burned and
tary of Boulder Creek. The catchment is h : 10 100 1000 10000 mined tributaries. Downstream changes in
. characterized by sparse human popula- R d Tributary Mass Flux (mg/sec) concentration correlated strongly with the
Suiger Sk o tion, forested land cover, steep slopes, sl Figure 6. The mass flux of tributary input between sampling mass fluxes of solutes entering Fourmile
A and Precambrian metamorphic and gra- Figure 5. Map of conduc_tivity measurements taken alo_ng Fourmil_e _Cre_ek (blue bullets) sites for each major ion (the sum of the ion’s mass fluxes for all Creek between sampling sites. The relative
m— Figure from Murphy etal. 2000 Nitic bedrock (Murphy et al. 2000). and at the mouths of tributaries (red bullets). Fourmile conductivity increases down- tributaries entering between sites) plotted against the change abundances of many solutes are also im-
stream, with a notable increase after input from its largest and most developed tributary. in concentration for each ion between sites. There is a strong pacted.
Tributary conductivity correlated with burn intensity but not with mining disturbance. positive correlation for every ion considered.
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Figure 7. Left: Concentrations of solutes
downstream along Fourmile Creek on the first

oCa sampling date. Red dashed lines indicate the Refe renCeS

+rh\|/1g burned area. The concentrations of all solutes
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Figure 2. Left: Map of burn intensity calculated using differenced Normalized
Burn Ratio (ANBR). Dark green = unburned, light green = low, yellow = moder-
ate, red = high. Right: Map of mines and tailings in tributary watersheds.
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