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A novel steelhead abundance tool, intended to provide 
fishery managers “real-time” abundance

PIT tag-based estimates by fishery area and origin
Existing methods rely on antiquated and biased data 

R Shiny app to automate, visualize, distribute



Tool intended to direct recreational fisheries for maximum benefit

Conservation:

Remove surplus hatchery origin fish
Reduce pHOS
Reduce competition on spawning grounds with NORs

Minimize impact to NORs (maintain ESA compliance)
2% mortality in UCR

Improved data for harvest/impact analyses (maintain ESA compliance)



Tool intended to direct recreational fisheries for maximum benefit

Recreation: 

Increase duration?

Increase effectiveness  (i.e., more hatchery fish removed)

Long-term success through better management



PIT tag representative 
sample of the 
steelhead run at Priest 
Rapids Dam (15%)



Use patch occupancy 
model to estimate 
abundance 
(Waterhouse et al. 2020)



Generate abundance 
estimates after 
conclusion of spawning



“Real-time estimates” 

Generate abundance 
estimates weekly

Estimates generated at 
fishery area scale









Results…?



Results

Oct Nov Total
Total effort hours 8,233 2,876 11,109
Hours/angler 4 4 4.35
Total anglers 1,830 719 2549 Oct
Total steelhead caught 1284 214 1498 H/W 1284
Ad-absent hatchery retained 612 119 731 65.50% 841H
Ad-absent hatchery released 0 0 0 443W
Total ad-present released 672 95 767
Ad-present hatchery released 229 33 262 Nov
Natural-origin released ¹ 443 62 505 H/W
Ad-absent hatchery mortality 612 119 731 71.02% 152H
Ad-present hatchery mortality ² 11.45 1.65 13.1 62W
Natural-origin mortality ² 22.15 3.1 25.25 1248 2.02%
Total steelhead mortality 637.05 123.75 760.8
¹ Based on an average of 65% natural-origin within the adipose-present population
² Calculated using 5% catch and release hooking mortality on natural origin fish



Results

Oct Nov Total
Total effort hours 8,233 2,876 11,109
Hours/angler 4 4 4.35
Total anglers 1,830 719 2549 Oct
Total steelhead caught 1284 214 1498 H/W 1284
Ad-absent hatchery retained 695 117 812 58.09 746H
Ad-absent hatchery released 0 0 0 538W
Total ad-present released 589 97 686
Ad-present hatchery released 51 9 60 Nov
Natural-origin released ¹ 538 88 626 H/W
Ad-absent hatchery mortality 695 117 812 59.05 126H
Ad-present hatchery mortality ² 2.55 0.45 3 88W
Natural-origin mortality ² 26.9 4.4 31 1022 3.06%
Total steelhead mortality 724.5 121.9 846
¹ Based on an average of 93.1% natural-origin within the adipose-present population
² Calculated using 5% catch and release hooking mortality on natural origin fish



Traditional Creel Real-time Estimates
Overestimated H origin proportion 
based on angler interviews 

H/W ratio is not reliant on angler 
interviews

Underestimated clip rate in H 
origin

Unbiased spatiotemporal estimates 
with uncertainty

Inaccurate biased estimates of 
escapement 

Unbiased spatiotemporal estimates 
with uncertainty



Maximize Opportunity Minimize Impact







Conservation:

Remove surplus hatchery origin fish

Minimize impact to NORs (maintain ESA compliance)
2% mortality in UCR

Improved data for harvest/impact analyses 
(maintain ESA compliance)



Recreation: 

Increase duration?

Increase effectiveness  (i.e., more hatchery fish removed)

Long-term success through better management

With better data available??



A big thank you to Janet Eckenberg and staff for decades of 
service at Priest Rapids Dam, and Jay Deason and staff for 
instream PIT array construction, operations, and maintenance. 

Kevin See (Biomark) and Phil Weyland (WDFW) continue to 
provide vital technical support.

Project was funded through the Columbia River Salmon and 
Steelhead Endorsement Fund and BPA (Project #2010-034-00), 
with additional with support from CCPUD and GPUD.

A special thanks to GPUD for providing WDFW the facilities 
and access to Priest Rapids Dam for monitoring steelhead for 
over 30 years.  
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