Supplementation using steelhead fry: performance, interactions with natural steelhead and effect of enriched hatchery rearing environments
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The role of hatcheries in steelhead management is changing.  In addition to providing fish for recreational angling and harvest, hatcheries are producing fish for use in conserving, rebuilding, and recovery of natural populations.  However, there is concern about the use of hatchery fish in conservation programs, especially their impact on natural populations.  Implementation of conservation principles (and hatchery reform efforts) has aimed to minimize genetic effects of hatcheries on recipient natural populations, but environmental effects of hatcheries on the behavior and development of juvenile fish remain a concern.  Enrichment of the hatchery environment to mimic natural features of streams and reducing the duration of hatchery rearing by releasing steelhead as fry instead of smolts are two approaches to mitigate the environmental effects on hatchery fish.  We raised steelhead fry from a common genetic stock in conventional and enriched hatchery environments and stocked them with natural steelhead fry in 12 enclosures constructed in two streams.  Half of the enclosures in each stream were stocked with conventional fry and the remainder with enriched fry at initial densities of 2 hatchery fry and 0.27 natural fry per square meter.  Over the course of six weeks, we measured rates of aggression and foraging, territory size, habitat use, spatial distribution, growth rate, and survival.  We found no differences between natural, enriched hatchery, and conventional hatchery fry in their rates of foraging and aggression, territory size, habitat use, and average instantaneous growth rate.  Conventional and enriched hatchery fry had significantly lower survival and a more clumped spatial distribution than natural fry.  Natural fry fed at lower rates and exhibited aggressive displays more frequently when stocked with enriched hatchery fry.  Our results indicated that both conventional and enriched hatchery environments produced natural social behaviors in steelhead released as fry, and that fry from enriched environments may have altered the foraging and aggressive behavior of natural resident fry, but did not compromise their growth or survival over a six week period.  We conclude that during the period shortly after release (1) hatchery steelhead fry may grow as well but not survive as well as natural steelhead fry, (2) enriched hatchery rearing environments may not improve the post-release growth or survival of steelhead fry, (3) fry raised in enriched hatchery environments affect the growth and survival of natural fry similarly to fry reared in conventional hatchery environments, and (4) supplementation with both types of hatchery fry increased total population size relative to the initial (natural) population.  Alternative supplementation strategies using hatchery steelhead fry may be a useful conservation tool for rebuilding natural populations if stocking density does not exceed habitat carrying capacity.
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