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Abstract:
Juvenile rainbow trout were sampled to quantify production and recruitment processes in the Henrys
Fork, to identify factors limiting the trout population, and to propose management actions to improve
natural recruitment. The study area was a 25-km river reach that varied in width from 50 to 150 m. I
used distance sampling to identify spawning areas in the Henrys Fork and to quantify spawning activity
therein. I developed and evaluated mark-recapture and removal techniques to address the inherent
difficulties in the sampling and analysis of large abundances of age-0 salmonids over a large spatial
scale. Mark-recapture data were collected from 100-m long sample areas. I found the Chao Mt
estimator for mark-recapture data to have minimal bias and interval coverage close to the nominal level
in simulations with mean capture probabilities (0.02-0.106) and rates of emigration (0-10%) based on
actual Henrys Fork data sets. Three-pass removal data were collected along the banks in 15-m units. I
developed and rigorously evaluated simple linear regression and mean capture probability models to
predict abundance from the first-pass catch. These models worked particularly well for estimating
abundance over a large spatial scale, allowing effort to be reallocated from intensively sampling few
areas to sampling many areas with reduced effort, resulting in gains in estimate precision. These
techniques were used to provide a comprehensive analysis of age-0 rainbow trout recruitment in the
Henrys Fork. There was suitable habitat throughout the study area to support the yearly production of
150,000 to 250,000 age-0 trout through summer and autumn. Recruitment to the fishery was limited by
poor survival during their first winter. I identified a flow-survival relation for age-0 trout in a river
section with complex bank habitat. The number of age-0 trout that survived their first winter was
related to higher discharge during the latter half of winter. The higher discharge during the latter half of
winter created more available habitat in the section with complex bank habitat and coincided with the
loss of age-0 trout from non-bank areas. Movement of age-0 trout was detected from river sections with
simple bank habitat to sections with complex bank habitat. I recommended that winter discharge be
managed to increase the availability of complex bank habitat, thereby improving recruitment of age-0
rainbow trout. 
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