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Economic Impact of Recreational Fisheries



WA State Steelhead Economic value

Scott and Gill (2008)



Balancing Act: Recreational & Conservation
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B. Hooton

Steelhead Distinct Population Segments



Catch and Release (C&R) Fisheries

• C&R allows for some catch of wild steelhead
• But C&R fish still susceptible to mortality
• Fisheries with ESA-species must monitor impacts



Monitoring C&R Fishery Impacts

𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅(𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆) = 𝐶𝐶&𝑅𝑅 𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀
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𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻 𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 =
# 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑

# 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐

Independent study Literature value(s) C&R mortality:
0 – 11%



Goal of Study

Develop a predictive C&R mortality model for 
recreational steelhead fisheries



C&R Assessment Framework

• Q1. What are the most important factors that 
effect steelhead C&R mortality?

• Q2. How can we incorporate these factors into 
a predictive model?

• Q3. What are the results when we apply this 
predictive model to WA fisheries?

• Q4. What is the influence of fishing 
regulations on C&R hooking mortality?



Study Area



• Water temperature
• Hooking location (critical v. non-critical)
• Angling duration (time from hooked to landing)
• Hook type (single/treble, barbed/un-barbed)
• Air exposure 

Q1. What are the most important factors that 
effect steelhead C&R mortality?

C&R Literature Suggests…



Q1. What are the most important factors that 
effect steelhead C&R mortality?

Ashbrook et al. (in press)
• C&R 54 winter steelhead 
• Water temperatures: 2 - 12°C
• Radio tagged fish and followed 

to spawning

Taylor and Barnhart (1996)
• C&R 126 summer steelhead 
• Water temperatures: 14 - 25°C
• Block netted pool after release 

and snorkeled >36 after release 
to record mortalities 
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Q2. How can we incorporate hook location and 
temperature into a predictive C&R mortality model?

Steelhead C&R datasets

Chinook C&R datasets
(used as priors for 

hook location
in Bayesian model)
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Q3. What are estimates of C&R Mortality 
for WA steelhead fisheries



Estimating Fishery C&R Mortality (FCRM)
• (1) Calculate proportion of steelhead that were 

critically or non-critically hook location  by month (qij)

• (2) Estimate mortality using mean water temperature 
by month using predictive model (mij)

• (3) Fishery Catch & Released Mortality is weighted 
monthly mortality

𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹 = �𝑚𝑚𝑖𝑖𝑖𝑖𝑞𝑞𝑖𝑖𝑖𝑖



Q3. Estimated C&R Mortality for WA 
Steelhead Fisheries

Population - Race Year
Temperature 

(°C) Fishery Regulations N
FCRM

(%) 95% CI
SF Toutle - winters 2011-12 2.7 - 4.4 Selective 80 4.6 1.7 - 9.7

2012-13 2.8 - 5.1 Selective 87 4.4 1.6 - 9.1
2013-14 3.7 - 6.4 Selective 49 1.6 0.1 - 5.2

Washougal - winters 2011-12 4.7 - 7.0 General/Selective 136 1.9 0.4 - 5.6
2012-13 4.3 - 7.0 General/Selective 118 2.0 0.4 - 5.7
2013-14 4.6 - 7.2 General/Selective 91 1.6 0.2 - 5.2

Wind - summers 2014 6.4 - 12.4 Selective 10 1.6 0.2 - 5.3
2015 7.2 - 12.4 Selective 24 5.3 1.5 - 13.9

Puget Sound - winters 1992-93 6 General 1404 7.4 1.5 - 12.1
1992-93 6 Selective 616 5.4 2.8 - 9.6
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General Regulations – no gear restrictions.  Most anglers use bait and barbed hooks. 
Released steelhead are to remain in water.

Selective Regulations – single barbless hooks, artificial lures or flies, & no scent or bait
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Q4. What is the influence of gear-type on 
C&R hooking mortality?

Steelhead creel surveys
- hooking location
- gear-type



Hook Locations
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Q4. Hook Location by Gear Type 
(summer steelhead in lower Columbia R.)

3.5X 
higher

Not significantly different



Summary and Conclusions

• Developed a predictive model to estimate 
steelhead C&R mortality

• Regulations that reduce/limit contact with 
critical sites will reduce C&R mortality
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O. mykiss Diversity 



O. mykiss C&R Mortality
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Summary and Conclusions

• Developed a predictive model to estimate 
steelhead C&R mortality

• Regulations that reduce/limit contact with 
critical sites will reduce C&R mortality

• Model applicability:
• Appropriate for winter steelhead and is a reasonable 

start for some coastal summer steelhead 
• Need additional data for interior and northern summer 

steelhead
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