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Subfossil midge analyses have been used to develop high-resolution
(sub-decadal) reconstructions of 20t century temperature change in the
Sierra Nevada, CA with success. Expansion of this earlier work to additional
sites in the western United States suggests that a widespread increase in
lake water temperatures has occurred in this region during the late 20th and
early 21st centuries. Inference models for summer surface water
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temperature (SSWT) were developed combining midge abundance data
from 56 lakes in the eastern Sierra Nevada, California, with subfossil midge
remains from the Uinta Mountains, UT. The newly merged Sierra Nevada—
Uinta Mountains calibration set contains a greater diversity of chironomid
assemblages and spans a wider SSWT range than the previously published
Sierra Nevada calibration set. The lakes in the merged calibration set
spanned elevation, depth, and SSWT temperature ranges of 900 m, 12.7 m,
and 11.3 °C, respectively. A robust inference model for SSWT (3-component
WA-PLS), based on 90 lakes, had a high coefficient of determination (r2jack
= 0.66) and a low RMSEP (1.4 °C). The midge-based SSWT inference
model was applied to subfossil chironomid remains extracted from well-
dated sediment sequences recovered from alpine and subalpine lakes in the
Sierra Nevada, CA, Snake Range, NV and Uinta Mountains, UT. A close
correspondence exists between the chironomid-inferred temperature profiles
for the 20t and 215t centuries and mean July or summer temperatures
measured at nearby meteorological stations. Application of this midge-based
SSWT inference model to other intact, late Quaternary sedimentary
sequences found in subalpine and alpine lakes in the Great Basin will help
resolve the impact of late Quaternary and recent climate change in this
region, improve our understanding of regional climate and aquatic
ecosystem variability, and can be used to monitor the effects of climate
change on aquatic ecosystems and establish ‘baseline' conditions against
which future biotic changes can be compared.
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