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Studies of wild vertebrates have provided evidence of substantial differences in lifetime reproduction among

individuals and the sequences of life history ‘states’ during life (breeding, nonbreeding, etc.). Such differences may

reflect ‘fixed’ differences in fitness components among individuals determined before, or at the onset of reproductive

life. Many retrospective life history studies have translated this idea by assuming a ‘latent’ unobserved heterogeneity

resulting in a fixed hierarchy among individuals in fitness components. Alternatively, fixed differences among

individuals are not necessarily needed to account for observed levels of individual heterogeneity in life histories.

Individuals with identical fitness traits may stochastically experience different outcomes for breeding and survival

through life that lead to a diversity of ‘state’ sequences with some individuals living longer and being more

productive than others, by chance alone. The question is whether individuals differ in their underlying fitness

components in ways that cannot be explained by observable ‘states’ such as age, previous breeding success, etc.

Here, we compare statistical models that represent these opposing hypotheses, and mixtures of them, using data

from kittiwakes. We constructed models that accounted for observed covariates, individual random effects

(unobserved heterogeneity), first-order Markovian transitions between observed states, or combinations of these

features. We show that individual sequences of states are better accounted for by models incorporating unobserved

heterogeneity than by models including first-order Markov processes alone, or a combination of both. If we had not

considered individual heterogeneity, models including Markovian transitions would have been the best performing

ones. We also show that inference about age-related changes in fitness components is sensitive to incorporation of

underlying individual heterogeneity in models. Our approach provides insight into the sources of individual

heterogeneity in life histories, and can be applied to other data sets to examine the ubiquity of our results across the

tree of life.
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