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Subject: Acclimation of Steelhead and Chinook  

Recently,  Kenaston et al. (2001) evaluated the efficacy of acclimating steelhead in an Oregon coastal stream reported no significant benefits in terms of smolt-to-adult (SAR) survival and homing back to the release site.  Studies concerning acclimation have been inconclusive as to the benefits in adult survival.  Most studies designs were short term acclimation periods (i.e. less than 6 weeks) in coastal streams and the measurement of success was an expected change in adult survival.  Kenaston et al. (2001) reported that winter steelhead acclimated for 33 day did not significantly increase adult survival, but their analysis had admittedly low statistical power. However, those studies that have been conducted in more inland river systems (Whitesel et al. 1994) and with an acclimation period greater than 6 weeks (Bjornn and Ringe 1984) have demonstrated significant increases in adult survival. 


Most if not all hatcheries in the upper Columbia River and Snake River basins rear fish on warm well water to eliminate pathogens and increase growth rates.  Fish are released at larger sizes than coastal hatcheries to increase the probability of survival through the many hydroelectric projects.  Acclimation of hatchery-reared fish on river water prior to release versus warm well water has been reported to provide significant benefits.  Bjornn and Ringe (1984) compared the survival of steelhead reared on river water for 12 weeks versus hatchery well water and reported consistently higher survival rates of acclimated steelhead.  


Acclimation of hatchery fish may also benefit wild populations by minimizing negative interactions.  Several studies have suggested that if liberated hatchery fish do not migrate quickly or simply fail to migrate (i.e. residualize), competition for space and food would negatively affect wild populations (McMichael et al. 1997, 1999).  Paired release studies in the Wenatchee River comparing long term acclimated (3 - 4 months) and direct planted steelhead consistently resulted in the acclimated group emigrating at a fast rate and producing fewer residual steelhead (Murdoch et al. 1998, 2000, 2001).  Adult survival analysis for these groups has not been conducted but should be available in the future.  However, ongoing paired release studies with summer chinook in the Wenatchee River suggests the long term acclimation (i.e. 6 months) consistently increase adult survival over 200% when compared to fish acclimated for only 2 months (WDFW, unpublished data).  Currently, all hatchery-reared chinook in State operated facilities in the upper Columbia River basin are acclimated on river water for various periods of time (1-7 months).  Small groups of fish have been direct planted, but survival information is 

unavailable or incomplete at this time.  Survival data analysis suggests that groups acclimated for longer periods of time have greater survival rates (WDFW, unpublished data).   CWT recoveries from 1993 through 2000 suggest that straying of hatchery fish is also inversely related to acclimation time.  The lowest stray rate of the stocks examined was consistently found in the group with the longest acclimation period (i.e. Similkameen Pond).   Kenaston et al. (2001) did report that a higher percentage of acclimated fish returned to the release stream versus direct planted fish, but it was not significant.  Savitz et al. (1993) examined the homing ability of caged versus non-caged coho and chinook in harbors of Lake Michigan.  They reported no differences in the homing of caged and non-caged groups, but applicability of a these results to a riverine study is limited.  This study was limited by unequal sampling effort, small samples size, and the lack of site specific olfactory cues.    


In summary, studies suggest that in small coastal rivers where the length and time of migration to the ocean is negligible and smolt survival inherently high, acclimation may not be required to achieve SAR goals.  However, there is strong evidence that when high smolt quality is necessary to maximize smolt survival and minimize negative interactions with wild populations, acclimation on river water for as long as possible is beneficial.  The Department supports acclimation sites as a methodology to increase survival and reduce negative interactions with wild populations.  Thank you for the opportunity to comment on a subject that until recently has had little interest in our region.       
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