Fig. S1. Quantification of the effects of midge larval biomass on benthic Pmax from both the time-series analysis (Fig. 3) and from the estimates of benthic NEP from individual incubation cores (Fig. 4). The points give the values of benthic Pmax at each sample point with standard errors, the thin black line is the maximum likelihood estimates of benthic Pmax obtained from a Kalman smoother, and the orange line is midge larval biomass (square-root transformed). The gray line is the estimated benthic Pmax from the fitted model with midge biomass set to zero, so the effect of midges is given as the difference between the gray and black lines. The green line is the estimated benthic Pmax using the log(count + 1) mean number of midge larvae per incubation core in the time series multiplied by a1 = 8.38 (equation 5) as estimated from the data on individual incubation cores (Table 2).

Fig. S2. Data exploration to investigate possible photorespiration. Photorespiration is more likely to occur if the initial concentration of dissolved oxygen (%DO) is high, leading to a high O2:CO2 ratio (Burris 1981). The panels present NEP measured as oxygen evolution from five light-exposed sediment cores for each of 101 sample days versus (A) the initial percent dissolved oxygen (%DO) and (B) the PAR light intensity. The data include the sample days used in the time-series analyses (Fig. 1), but excluded 8 sample days on which light levels were not taken with a PAR light meter; the light levels for these sample days used to compute benthic NEP in the time-series analyses (Fig. 1) were computed from a light logger measuring in flux. The data were fit to equation 6 (red lines) in which the total aerobic respiration is made a function of the initial %DO:  = 0 + 1 %DO. We fit the model without a random effects term for the sample day; because different sample days had different light levels, this random effect absorbed most of the variation in NEP, making it unlikely to obtain a significant effect of initial %DO (increased P values due to deflated type I errors). Removing this random effect for sample day will likely increase the obtained significance level (decrease the P-value due to inflated type I errors). Nonetheless, the effect of %DO was not statistically significant (1 = -0.09, P = 0.83), suggesting little photorespiration which would be expected to reduce NEP measured as oxygen evolution at high initial %DO. Note that these data were not obtained from an experimental manipulation of the initial %DO, and therefore this analysis does not constitute a definitive test for photorespiration.
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