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 Abstract

 High-frequency measurements are increasingly
 available and used to model ecosystem processes.
 This growing capability provides the opportunity to
 resolve key drivers of ecosystem processes at a
 variety of scales. We use a unique series of high-
 frequency measures of potential predictors to ana-
 lyze daily variation in rates of gross primary pro-
 duction (GPP), respiration (R), and net ecosystem
 production (NEP = GPP - R) for two north tem-
 perate lakes. Wind speed, temperature, light, pre-
 cipitation, mixed layer depth, water column
 stability, chlorophyll a, chromophoric dissolved
 organic matter (CDOM), and zooplankton biomass
 were measured at daily or higher-frequency inter-
 vals over two summer seasons. We hypothesized
 that light, chlorophyll a , and zooplankton biomass
 would be strongly related to variability in GPP. We
 also hypothesized that chlorophyll a , CDOM, and
 temperature would be most strongly related to
 variability in R, whereas NEP would be related to
 variation in chlorophyll a and CDOM. Consistent

 with our hypotheses, chlorophyll a was among the
 most important drivers of GPP, R, and NEP in these
 systems. However, multiple regression models did
 not necessarily include the other variables we
 hypothesized as most important. Despite the large
 number of potential predictor variables, substantial
 variance remained unexplained and models were
 inconsistent between years and between lakes.
 Drivers of GPP, R, and NEP were difficult to resolve

 at daily time scales where strong seasonal dynamics
 were absent. More complex models with greater
 integration of physical processes are needed to
 better identify the underlying drivers of short-term
 variability of ecosystem processes in lakes and other
 systems.
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 Introduction

 Ecosystem properties are increasingly subject to
 high-frequency measurement. For example, the
 application of eddy correlation methods allows
 calculation of net ecosystem gas exchange for ter-
 restrial ecosystems (Lasslop and others 2010) and
 more recently benthic habitats in aquatic ecosys-
 tems (Berg and others 2003). The power to monitor
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