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DISCUSSION

Our findings illustrate the impact of both anthropo-
genic and natural factors on lake sediment source and
chemistry. Table 1 is an abridged timeline of natural
and human-induced changes in the Many Glacier
area, and Figure 2 provides additional context about
the extent of development within the Park. Total
percent carbon and nitrogen trends are essentially
parallel, decreasing dramatically with depth in the top
5 cm, whereas the C/N ratio gradually increases with
depth. These patterns are common in oligotrophic
lake systems, with changes likely due to the diagenet-
ic loss of labile surface N compounds post-sedimenta-
tion (Last and Smol, 2001). Diagenesis may also help
explain the rapid increase in C/S over the past two
decades. As lake surface matter breaks down, sedi-
ments often become preferentially enriched in sulfur
relative to organic carbon (Urban et al., 1998).

Sediment 6"°N levels gradually begin increasing ca.
1931, peaking at 1982, which could reflect increas-
ing anthropogenic enrichment through effluent addi-
tions. Campgrounds were added in 1934 (see Table

1, Figure 2) and evidence suggests that prior to 1970,
poor waste management practices led to human waste
being diverted directly into Swiftcurrent Lake (Gaufin
1970). Additionally, the concurrent increase in total
N and decrease in 6'°N over the last two decades
could potentially be due to atmospheric fractionation
of isotopically depleted N-compounds; Wolfe et al.
(2001) suggest that increased automobile emissions
and other NOx-emitting sources, for example, can
cause similar trends, even in seemingly pristine lakes.

It is possible that severe flooding may have also con-
tributed to the lake’s geochemical trends. Data gath-
ered from USGS stream gauge system indicates major
flood events took place in June of 1964, 1975, and
1995, which roughly correspond to the most promi-
nent peaks in the 6"*C column. Flooding may help
explain the peaks in C/N and 6'*C abundances at these
depths, as it would increase terrestrial organic mat-
ter input. Figure 4 shows the distribution of potential
organic matter sources to Swiftcurrent Lake (Meyers
1999). The values of the Swiftcurrent Lake data indi-
cate a mixture of source organic matter, likely a blend
of lacustrine algae and C, land plants, with the two

outliers corresponding to the 1964 and 1995 floods.

The extent to which geochemical variations in the
sediment record can be attributed to human influence
is still a matter of debate. There is evidence to sug-
gest that anthropogenic stressors may act synergisti-
cally to compound the effects of natural variations in
lake chemistry (Wolfe et al, 2001). Yet much is still
unknown about how processes like diagenesis or sea-
sonal variations may also affect the trends we observe
in the sediment. Further investigation of both Swift-
current Lake and less impacted areas from up valley
could help determine the true cause of environmen-
tal perturbations at Glacier National Park, and will
provide useful insight to the impacts humans have on
alpine lake systems
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