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            Abstract
Theoretical studies have shown that variation in density regulation strongly influences population dynamics1, yet our understanding of factors influencing the strength of density dependence in natural populations still is limited2. Consequently, few general hypotheses have been advanced to explain the large differences between species in the magnitude of population fluctuations3,4,5,6. One reason for this is that the detection of density regulation in population time series is complicated by time lags induced by the life history of species7,8 that make it difficult to separate the relative contributions of intrinsic and extrinsic factors to the population dynamics. Here we use population time series for 23 bird species to estimate parameters of a stochastic density-dependent age-structured model. We show that both the strength of total density dependence in the life history and the magnitude of environmental stochasticity, including transient fluctuations in age structure, increase with generation time. These results indicate that the relationships between demographic and life-history traits in birds9,10 translate into distinct population dynamical patterns that are apparent only on a scale of generations.
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                    Figure 1: 
                        Autoregression coefficients 
                        b
                        
                        i
                         for different lags in the population dynamics in relation to variation in age at maturity.
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Figure 2: 
                        Strength of density dependence in relation to life history variation in birds.
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Figure 3: Residual variation in avian population fluctuations after accounting for density dependence in relation to generation time  T.[image: ]
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