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We are studying the chemical quality of dissolved
organic nitrogen (DON) in a high-elevation water-
shed in the Colorado Front Range. Samples were
collected over the 2000 snowmelt runoff season
at two sites across an alpine/subalpine ecotone
to understand how the transition between the
lightly vegetated alpine and forested reaches of
the catchment influences the chemical character
of DON. Samples were analyzed approximately
weekly for dissolved organic matter (DOM) con-
tent and chemical character. A subset of samples
was analyzed for the elemental content of fulvic
and hydrophilic acids. Concentrations of DON at
both sites were highest in the spring at the initia-
tion of snowmelt, decreased during snowmelt, and
increased again during the late summer and fall.
In contrast, concentrations of dissolved organic
carbon (DOC) peaked on the ascending limb of
the hydrograph and declined to seasonal minima
on the descending limb of the hydrograph. The
ratio of DOC:DON showed a seasonal shift at both
sites with high values (40 to 55) during peak run-
off in early summer and lower values (15 to 25)
during low flows late in the runoff season. These
results indicate that there was a seasonal change
in the relative N content of dissolved organic ma-
terial (DOM) at both sites. Chemical fractionation
of DOC showed that there were temporal and lon-
gitudinal changes in the chemical character of
DOC. At the alpine site, the fulvic acid content of
DOC decreased from 57% in June to 35% in Sep-
tember. The change in fulvic acid was less pro-
nounced at the forested site, from 66% in June to

54% in September. Elemental analysis of fulvic and
hydrophilic acids indicated that hydrophilic ac-
ids were N rich compared to fulvic acids. Addi-
tionally, fulvic and hydrophilic acids isolated at
the alpine site had a lower C:N ratio than those
isolated at the forested site. Similarly, the C:N ra-
tio of organic acids at both sites was lower in
September than in June during peak runoff. These
differences appear to be a result of changes in
both DOM precursor material and hydrologic
flowpaths. Using C:N ratios of fulvic and hydro-
philic acids, we estimate that nonhumic material
carried between 54 to 73% of the organic N in
surface water at the alpine site and 44 to 58% of
the organic N in surface water at the subalpine
site.

KEY WORDS: DON, DOC, nutrient cycling, alpine
hydrology, Colorado Front Range, N deposition
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Sampling and Analytical Techniques
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RESULTS AND DISCUSSION

Hydrology
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TABLE 1
Atomic C:N Ratios of for Fulvic Acids (FA) and

Hydrophilic Acids (HPIA) Collected at GL3
and SLP near Peak Snowmelt Runoff (June 8)

and during Low Flows in the Fall (September 14)

GL3 SLP
FA HPIA FA HPIA

June 27.8 18.3 52.8 34.3

September 21.2 13.9 35.2 22.1
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