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Abstract:  Redd based escapement estimates are commonly used by the Washington Department of Fish and Wildlife (WDFW) to estimate steelhead abundance.  While this method is often inexpensive, cost-effective and easy to implement, resulting escapement estimates can be relatively imprecise. Redd counts are multiplied by a female per redd estimate and a ratio of adults to females, or simply by a fish per redd estimate to develop an estimated number of spawners.  Sources of uncertainty are: female (or fish) per redd estimates, sex ratios, and the sampling design.  Calibrated surveys are used to develop estimates of females (or fish) per redd, by conducting redd surveys in conjunction with a weir or mark-recapture program that develops estimates of escapement for a given population.  Partially calibrated surveys are conducted where estimates of females (or fish) per redd from calibrated surveys are used in a different basin to expand redd counts.  Sex ratio data is collected at weirs or fish traps, preferably where a census (or near census) count is possible.  Redd survey sampling designs typically include census counts, index/supplemental counts, and generalized random tessellation stratified (GRTS) sampling.   The largest source of variation in redd based steelhead escapement estimates is from estimates of females per redd.  The smallest source is from sex ratio data.  The level of variance from sampling designs depends on the level of effort.  Using standard WDFW redd count expansion methodology, the overall steelhead escapement coefficient of variation (CV) ranged from 20% for a census count design to ~25% for GRTS and index/supplemental count designs.  If redd surveys are to be used to estimate escapement, WDFW needs additional calibrated studies to better estimate females or fish per redd.   If redd based escapement estimates are not able to meet recommended ESA, research, and/or management precision goals for key populations, then alternate escapement methods should be considered. 

