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We studied the effects of within-lake variation of subfossil chironomid assemblages on chironomid-
inferred temperatures in five lakes in southern Norway. In each lake six replicate surface-sediment sam-
ples in the deepest part of the lake basin and two transects of seven samples each towards the littoral
were analysed for subfossil chironomid assemblages. A quantitative chironomid-July air temperature in-
ference model applied to the subfossil assemblages inferred temperatures with a standard deviation of
0.35-0.54degreesC for the six mid-lake samples and of 0.38-0.59degreesC for all 20 sediment samples.
This variation seems high when compared with the cross-validated root mean square error of prediction
(RMSEP) of the model of 1.04degreesC. However, we show that the variability of the replicate mid-lake
samples can only account for a maximum of 15% of the model prediction error if the RMSEP is decom-
posed into a component due to uncertainties associated with sampling the chironomid assemblage of a
lake and into a residual error component. Thus, according to our results analysing multiple samples in
the model lakes to obtain better estimates of their subfossil assemblage composition may only slightly
reduce the model prediction error. It was difficult to detect a clear pattern of chironomid-inferred tem-
peratures with respect to water depth in any single lake due to the high variability of inferred values,
However, a comparison of all five study lakes revealed that, relative to the mid-lake samples, cooler tem-
peratures were inferred at intermediate depths and warmer temperatures in the shallowest parts of the
lakes, although two shallow-water samples with very low inferred temperatures were exceptions in this
respect. This depth-related bias of inferred temperatures in our relatively shallow study lakes indicates
that chironomid-temperature models calibrated on mid-lake samples should only be applied with caution
to near-shore sediments and that a systematic offset in the inferred temperatures may occur.
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