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						Abstract
 The relative importance of floodplain carbon inputs and in-stream metabolic processes have not been well quantified in major Australian rivers. We quantified seasonal phytoplankton primary production and net ecosystem production during irrigation flow regimes at four sites each located ~100 km apart in the middle Murrumbidgee River. During flow periods dominated by storage release, ecosystem gross primary productivity, system respiration and phytoplankton chlorophyll concentrations all increased downstream so that overall net ecosystem metabolism was strongly net heterotrophic upstream and closer to balanced downstream. Phytoplankton production dominated ecosystem production throughout the entire reach and was likely to have been phosphorus limited throughout the study. Additionally, phytoplankton biomass was limited by short residence times at the upstream sites and nitrogen limited downstream in summer, despite an increase in turbidity. Both production and respiration rates were generally lower in winter, as expected, owing to lower temperatures.
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		with those computed simultaneously with k20 by curve fitting showed generally good agreement. However for a few (~7% in total) 24 h periods, curve fitting yielded kex values that were close to zero. These kex values were also extremely low relative to values calculated for the previous and following days. Since flow and other general conditions had not changed appreciably between the days in question we concluded that the kex estimated by curve fitting was in error on these days. The exact reason for this discrepancy is not readily apparent at this time and is being investigated further. Consequently, in order to attain the most reliable estimates of GPP and R24, we computed an average daily value for kex using hourly flow and water depth records at each site in Eqn (A1) above. Thus in our analysis, Eqn (1) was solved for only 2 parameters k20 and Pmax. 
								
							
									Optimisation procedure and computation of confidence limits on GPP and R24

								
							 

							 
								
							

					  Typically, a least-squares method is used to evaluate the optimum parameter values of k20 and Pmax in Eqn (1) (e.g. Kelly et al. 1974); however, we used a maximum-likelihood analysis (Hilborn and Mangel 1997). This method is equivalent to performing a least-squares fit but provides an error estimate to be calculated for each parameter that encompasses the uncertainty associated with the estimated values of the other parameters in addition to measurement/sampling errors.
 Initial values for k20 and Pmax were chosen from the literature (Wilcock et al. 1998), we then used Matlab’s ‘ode45’ function to numerically integrate Eqn (1) over each 24 h period to produce a modelled dissolved O2 time series. The goodness of fit between the modelled dissolved O2 time series and the in-situ measured times series was determined by calculating the negative log-likelihood (L):
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				where Cobs,i and Cmod,i are the measured and modelled CO2 values for the ith data point. This method assumes that the CO2 measurement errors are normally distributed with zero mean and known standard deviation, σ. The standard deviation of the dissolved O2 data was determined by placing the multiprobe instruments into water equilibrated with the air for ~1 h. The standard deviation of these measurements for each instrument was averaged and used in the log-likelihood analysis. Note that in this particular case the measurement error is assumed to be normally distributed, and so minimising Eqn (A2) is equivalent to minimising the sum of the squared deviation between measured and modelled values.
 Matlab’s ‘fminsearch’ function was used to repeat the integration iteratively and find parameter values that minimise Eqn (5) for each 24 h period. Once optimum values of Pmax and k20 had been estimated for each 24 h period, we quantified the uncertainty in each parameter value using a likelihood ratio test. One parameter was fixed at a given value and the remaining parameter was estimated using the optimisation routine. The fixed parameter was then changed to another value and the process repeated. The negative log-likelihood (L) values calculated from this procedure were used to calculate confidence bounds on GPP, R24 using a likelihood ratio test (Hilborn and Mangel 1997).
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