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PREFACE 

 Project 1989-107-00 was initiated to develop the statistical theory, methods, and 

statistical software to design and analyze PIT-tag survival studies.  This project developed the 

initial study designs for the NOAA Fisheries/University of Washington (UW) Snake River 

survival studies of 1993 – present.  This project continues to respond to the changing needs of 

the scientific community in the Pacific Northwest as they face new challenges to extract life-

history data from an increasing variety of fish-tagging studies.  The project’s mission is to help 

assure tagging studies are designed and analyzed from the onset to extract the best available 

information using state-of-the-art statistical methods.  In so doing, investigators can focus on the 

management implications of their findings without being distracted by concerns of whether the 

study’s design and analyses are correct. 

 All studies in the current series, the Design and Analysis of Tagging Studies in the 

Columbia Basin, were conducted to help maximize the amount of information that can be 

obtained from fish tagging studies for the purposes of monitoring fish survival and related 

demographic parameters throughout its life cycle.  Volume XXV of this series provides a 

comprehensive bibliography of the statistical literature on estimating salmon escapement in the 

Pacific Northwest.   
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ABSTRACT 

 A bibliography of 301 papers and reports has been compiled through 2008 associated 

with estimating salmonid escapement.  While the literature review focuses on methods used in 

the Pacific Northwest, it covers many of the escapement methods used through the United 

States and Canada.  The bibliography sorts the articles by escapement methods including area-

under-the-curve, carcass count methods, dam and weir counts, mark-recapture, peak count, redd 

count, and hydroacoustic (i.e., sonar) methods.  The bibliography also includes review articles 

that compare and contrast alternative methods of estimating salmon escapement.   
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1.0 Introduction 

 Salmon escapement or spawner abundance is one of the most crucial measures of the 
health of salmonid populations and a key indicator for the recovery of threatened and 
endangered evolutionarily significant units (ESUs).  Nevertheless, approaches to the design and 
implementation of escapement surveys are as diverse as the investigators performing the task.  
Much of the variation in approaches can be explained by differences in the salmonid 
populations and the stream environments where the surveys occurred.  Other sources of 
variation are associated with the level of financial resources for conducting the surveys and with 
the training and experience of the surveyors.  In many situations, the escapement surveys simply 
provide indices of total escapement, and few studies provide measures of reliability or variance.   

 Proper design and conduct of escapement surveys is a delicate balance between the 
biology of the species, the environment of the spawning area, logistics, and statistics.  No one 
best survey option exists for all circumstances.  Investigators need to know what the options are 
for surveying salmon escapement and under what circumstances specific methods are 
recommended.  To this end, this bibliography was created.   

 In Volume XXIV of this series, titled “A Statistical Critique of Estimating Salmon 
Escapement in the Pacific Northwest,” statistics and fisheries literature were reviewed for the 
purposes of assessing the statistical validity and precision of alternative escapement estimation 
techniques.  The review examined methods of estimating escapement such as the area-under-
the-curve method, mark-recapture, passage counts, peak counts, redd counts, and carcass count 
methods.  Also included in Volume XXIV were a statistical review on sonar methods and a 
review of estimating stream residence time.   

 This bibliography in Volume XXV includes not only the technical reports and papers 
cited in the statistical review but also other articles related to the design, implementation, 
conduct, and results of field applications of escapement estimation techniques.  This 
bibliography contains 301 citations from papers and reports published through 2008.  We hope 
this bibliography will be useful to investigators interested in determining the best approach to 
surveying spawner abundance. 
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year's return. Canadian Journal of Fisheries and Aquatic Sciences 58(8):1663-1671. 
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