Recent changes in production in oligotrophic Uinta Mountain lakes, Utah,
identified using paleolimnology
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ABSTRACT: We use multiple proxies from lake sediment records of six remote alpine lakes in the
|linta Mountains, Utah, to investigate pAmary production and potential drivers of changes in
trophic statuz over the last two centures, Chlorophvll @, chlorophyll @ flux, and percentage of
organic matter (determined by loss on ignition] increase beginning in the mid-20th century in five
of the zix alpine study lakes, indicating increazing production, These changes tend to coincide
with decreazing sedimentary 85N and increasing abundance of the nitrophilouz diatom
Asterionella formosa, &n earlier, more subtle change in diatom community composition and d'5K
indicates that human activities prior to 1950 had measurable effects on these lake ecoswstems,
although no corresponding increase in pAmary production was observed at this time, Multiple
factors can lead to increased primary production at alpine sites, but the evidence presented
zhows that enhanced atmospheric depozition of nitrogen and phosphorus explain the recent,
mare prominent increaze in production. Although presvious research has sugzested that alpine
lakes are nitrogen limited, our results suggest nutrent limitation varies spatially and temporally,
and is complex in these oligotrophic systems. This and other factors, such as catchment
characteristics, will affect the senzitivity of a lake to atmospherc deposition - fertilizing effects.
The changes obzerved show that remote lakes are vulnerable to long-distance tranzport of
nutrients, and that the rzk of eutrophication could be intensified by increassed nutrent inputs
from expanding mining, foszil fuel combustion, and agriculture and by rapid warming predicted for
the southwest,
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