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Abstract - Steelhead Oncorhynchus mykiss exhibit a wide array of life history strategies, including freshwater residency versus anadromy, reproductive strategy, age at maturity, and migration timing. However, the influence of life history on steelhead reproductive success remains poorly understood. Since 1994, the IDFG has used a weir to capture wild steelhead in Fish Creek, a tributary to the Lochsa River. Annual adult abundance has been estimated since 1996, and genetic samples have been collected from all captured adults since 1997. We describe the genetic mating system of steelhead in Fish Creek across multiple generations (1997-2022, N = 3,094). Mating and reproductive success were quantified for individuals using dual- and single-parentage, which allowed us to explore the influence of arrival timing, body length, and sex on reproductive success across multiple generations using hurdle models. For fish of average size and arrival timing, reproductive success was similar between males and females. However, the influence of arrival timing and body size on reproductive success varied by sex. Earlier-arriving males produced more offspring, whereas later-arriving females exhibited higher reproductive success. Among successful females, larger body size was associated with greater reproductive success; in contrast, body size had little effect on offspring numbers in successful males. We also inferred significant reproductive contribution from resident males based on ratios of spawning anadromous adults and single-parent assignments. Our study integrates demographic and genetic data over multiple generations to quantify life history diversity, highlighting how diverse life history portfolios may confer resilience and buffer populations against environmental stochasticity.

