Supplementary Text S3
Bootstrap algorithms applied for characterization of uncertainty

The parameter estimates of our Leslie matrix model came from four different data sets (catch data, fecundity data, maturity data, and growth data), and these data sets were frequently used to estimate multiple model parameters. For this reason, there are statistical covariances between some of the model parameters. If not appropriately accounted for, these covariances may lead to excessively wide or narrow confidence intervals, depending on whether the covariances are positive or negative, Therefore, to implicitly incorporate covariances in model parameters, we used a single bootstrap replicate of each data set to estimate all of the parameters required for each bootstrap replicate Leslie matrix. For instance, a logistic regression on the maturity data is required to calculate all of the fecundity parameters in the model, and it is also used to calculate Jensen’s maturity-based natural mortality rate (MJT). Therefore, for any given bootstrap replicate population growth rate estimate, the same bootstrap maturity data set was used to estimate each of these parameters. Similarly, to account for any statistical covariances between different estimates of mortality rate (e.g., a bootstrap replicate of catch data may cause both catch curve analysis and the Beverton-Holt method to yield unusually low or high mortality rates), each bootstrap replicate of a difference between population growth rates, and of a consensus population growth rate, used the same bootstrap sample for each of the alternative mortality rate estimates. This procedure was then repeated 10 000 times to yield bootstrap distributions for differences between population growth rate estimates, and consensus estimates of population growth rate.
For estimation of VBGF growth parameters, older individuals were scarce in our dataset, but these points were important for reliable estimation of L∞. Therefore, we employed weighted bootstrapping so that each age class had an equal probability to appear in a bootstrap replicate [1].
For ZHF, ZHC, MP, and MCY, we also incorporated prediction error associated with the regressions, by randomly sampling from a normal distribution with standard deviation equal to the residual standard error of the fitted regression models [2,3]. This residual standard error represents the unexplained variation among species in the relationship between mortality rate and the explanatory variables in the respective regression models.
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