Climatic forcing and primary productivity in a subalpine lake: Interannual
variability as a natural experiment
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ABSTRACT: We analvzed a 42-yr record of primary productivity in small, subalpine Castle Lake to
determine how climatic variability might influence lake pAimary productivity, & Pacific Decadal
Dzcillation (PDO) poladty reversal in 1977 significantly affected winter air and summer water
temperatures in Castle Lake. The timing of lake ice-out was explained by zpring air temperature
and winter total precipitation [ = 0.72) and significantly affected water temperature [ = 0.74),
Primary productivity was negatively correlated with ice-out date and positively correlated with
primary productivity durng the previous wear (i = 0.47), Alternatively, primary productivity was
positively correlated with water temperature and prmary productivity during the previous wear (r?
= [0.49), Ammonium availability immediately after ice-out was significantly related to primary
productivity from the previous and the current vear, suggesting that nutrient availability i= an
important mechanizm for the seral correlation, Dophnie and cvanobacteria biomass also increased
during warmer years, COur results suggest that varability in air temperature and precipitation from
global warming, PDO, and the EL Mifio Southern Oscillation (EMS0) influence prmary productivity
and plankton communitiez in Morth &merican dimictic lakes,
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