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Abstract: The Wind River is a tributary to the Columbia River and is located 55 miles east of Vancouver, WA.  This watershed supports a native run of ~ 500 summer steelhead.  Since 1999, a trap located in the Shipherd Falls fishway (RiverMile 2) has been operated to tag summer steelhead in order to estimate the population abundance using a Petersen estimator.  The recapture event has occurred in a fishway trap at Hemlock dam in lower Trout Creek, which was removed in 2009.  Resight of tags also occurs through two independent snorkel surveys.   Due to the removal of the recapture site at Hemlock dam, the motivation of this Bayesian analysis is to determine if mark-resight (snorkeling) is a robust alternative to mark-recapture (trapping).  First, we present results from secondary experiment to test mark-recapture assumptions of closure, tagging effects, and equal catchability.  The results suggest that less than 1% of the tagged fish emigrate from the river before spawning, the 21-day survival of tagged fish is over 99%, tag loss is time dependent and the probability of losing two tags from tagging to prespawning is 3%, and there is equal mixing of tagged fish during the summer snorkel surveys.  For the ten years, we generated 10 independent mark-recapture estimates, 10 snorkel estimates based on a method to estimate fish that successfully jump the falls, and 7 estimates based on a winter snorkel survey.  Precision of individual estimates, as measured by the coefficient of variation (CV), generally ranged from 11% 22% with the jumper snorkel survey providing the most precise estimate in 8 of 10 years.  Comparison of the estimates found no annual difference in 25 of 27 pairwise comparisons (( = 0.05).  A model that combines the three independent estimates into a single likelihood resulted in more precise estimates (CV from 7% to 10%).  This analysis suggests that mark-resight is a robust alternative to estimate the adult summer steelhead population in the Wind River.
