Contributions of natural and reconditioned repeat spawning female steelhead to spawning above Lower Granite Dam, WA
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Natural-origin steelhead (anadromous Oncorhynchus mykiss) stocks above Lower Granite Dam (LGR) in the Columbia River Basin have declined sharply over the last 25 years, and critically low numbers increase the probability of extirpation. Although post-spawning steelhead kelts are abundant, repeat spawners are rare: natural-origin steelhead above LGR repeat spawn at a rate of ~1.2%. To increase productivity of steelhead populations above LGR, a kelt reconditioning program (KRP) has been established by the Columbia River Inter-Tribal Fish Commission (CRITFC) and the Nez Perce Tribe. In this program, natural-origin female steelhead kelts are captured post-spawn during their downstream migration, held, fed, and released to spawn a second time. These are termed Reconditioned repeat spawners. Fish that repeat spawn without reconditioning in captivity are termed Natural repeat spawners. Repeat spawning occurs one or two years after first spawning (consecutive or skip spawning) in both repeat spawner types. The goal of this study was to increase the understanding of repeat spawning in Snake River tributaries above LGR. We addressed three objectives: (1) to quantify downstream kelting rates to LGR, (2) to quantify repeat spawner return rates and rates of consecutive and skip spawning in Natural and Reconditioned repeat spawners, and (3) to evaluate the contribution of the research scale KRP to repeat spawning above LGR. PTAGIS, CRITFC, and Idaho Department of Fish and Game datasets were combined to address these objectives. Kelt detection efficiency rates during downstream migration through LGR were developed and averaged 15% for the years 2016-2021. Over 79% of natural-origin female steelhead that migrated upstream through LGR were estimated to return downstream through LGR after spawning, indicating that large numbers of female kelts are potentially available for reconditioning. The probability of skip spawning in Reconditioned and Natural repeat spawners was assessed. On average, skip spawners made up 77% of Reconditioned repeat spawners and 29% of Natural repeat spawners. Reconditioned repeat spawners were significantly more likely to return as skip spawners in both Ocean Age 1 and Ocean Age 2 adults. This suggests that the KRP is maintaining the skip spawning life history in Snake River steelhead. The probability of skip spawning decreased as length increased regardless of age in both Natural and Reconditioned repeat spawners. Approximately 1/3 of kelts collected for reconditioning were subsequently detected migrating upstream after release. This provides a means to scale kelt collection goals for the KRP to provide the desired impact in terms of numbers of repeat spawners. Finally, Reconditioned and Natural repeat spawners contributed approximately equally to the spawning population. This shows that despite limited collection and rearing capacity, the research scale-KRP was effectively doubling the number of natural-origin repeat spawning females migrating towards spawning grounds, during a period when steelhead spawner numbers were critically low.
