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Climate control of the spring clear-water phase through the transfer of
energy and mass to lakes
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ABSTRACT: We analvzed decade-long time seres of water tranzparency, algal abundance,
rooplankton density, heat income, hvdrolagy, and climate from six polvmictic lakes of the
northern Great Plains to determine how energy and mass transfers interact to regulate lake
structure during the zpring clear-water phase [CWP), Timinz [(date of occurrence) and intensity
[Secchi transparency] of CWP were highly vardable among lakes (mean lake-pair synchrony, 5 =
0,072, p = 0.53); however, CWP occurred in all lakes when water overlying the sedimentz reached
16,1 C £ 3.7° C and Daphrig cleared the water column of diatoms. &4t a3 decadal rezolution,
timing and intensity of CWP were correlated strongly and pozitively (rd = 0,90, p « 0.08) with the
net heat income (A) and lake wolume, but not with other independent lake, catchment, or climate
features. Instead, at an annual rezolution, the strength of correlationz between CfP
characteristics and heat income (r,,,] was itzelf correlated inversely with the winter index of
the Marth &tlantic Oscillation (v < -0,55, p = 0.0%) and with precipitation during Februarv-Aprl (F =
-0.675, p < 0.05), We conclude that the transfer of energy interacts with lake volume to regulate
differences in timing and intensity of CWP among lakes, whereas the transfer of mass overrides
energetic regulation to introduce temporal wvardation in CWP characterstics amaong vears,
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