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This presentation will: 

 

• Review Klamath Basin fall Chinook salmon stock 
projection process  

 

• Review fall flow run size trigger revisions 

Klamath Basin Fall-Run Chinook Salmon Stock 
Projection and Fall Flow Run Size Triggers 
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TRRP GOAL: Restore adult anadromous fish numbers to pre-Trinity River Dam 
levels in order to facilitate dependent tribal, commercial, and sport fisheries full 
participation in the benefits of restoration via enhanced harvest opportunities 
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Klamath Basin Anadromous Fishery Resources 

• Fall-Run Chinook Salmon – only species/race with a 

comprehensive harvest mgt. plan 

• Spring-Run Chinook Salmon  

• Steelhead 

• Coho Salmon – harvest impacts regulated under ESA 

• Green Sturgeon 

• Pacific Lamprey 



Klamath Basin Fall-Run Chinook Harvest Management and 
Allocation Guidelines 

• Klamath Basin Fall Chinook Salmon– Klamath, Trinity, and all tributary populations 
are managed as a single stock. 

 

• Managed by harvest rate (ocean and inriver) to allow for a 33% brood escapement 
rate but must provide a minimum natural spawning escapement of 40,700 adults 
in all years. 

 

• Allowable harvest is split 50/50 between tribal and non-tribal fisheries (Parravano 
vs. Babbit). 

– Tribal fisheries – Hoopa Valley and Yurok Tribe 

– Non-tribal fisheries – inriver recreation, ocean recreation, ocean commercial.  

 

• Agencies manage fisheries within their jurisdictions to meet harvest objectives: 

– Quota fisheries – real-time monitoring and fisheries closed when quota is met. 

– Seasonal fisheries  or time/area fisheries – harvest impacts based on historical 
fisheries and current stock size and allocation (effectiveness assessed  post-
season) 



Klamath Basin Fall-Run Chinook Stock Assessment – Process 

• Annual monitoring of harvest (ocean and inriver), natural 
spawning escapement, and hatchery returns. 
– Other data collected include recovery of Coded Wire Tags from ad-clipped fish 

to determine hatchery origin and scales to determine age composition.  

• The inriver run data are compiled by the CDFW and the 
Klamath River Technical Team develop the annual age-specific 
run-size estimate. 

• The inriver run data are used to estimate the ocean stock size 
in the following year using cohort reconstruction and sibling 
regression models. 

• Ocean stock size estimates are used by the Pacific Fishery 
Management Council to develop ocean harvest seasons. 
– Options accommodate natural spawning escapement goals (usually), tribal 

harvest sharing (50/50) and inriver allocation share agreed to by non-tribal 
fishery managers. 

 



Klamath Fall-Run Chinook Stock Assessment and Harvest 
Management – Steps in Annual Process 

1. Estimate Age Specific Inriver Run – harvest and spawning 
escapement. 

2. Estimate Ocean Populations using age specific cohort models 

3. Estimate Ocean and Inriver Harvest Impacts 

4. Approve Harvest Management Plan 

5. Implement Harvest Plan 

6. Monitor Fisheries and Spawning Escapement 

7. Evaluate effectiveness of Harvest Plan 

8. Back to #1 for next year’s process. 

Periodic reviews to evaluate the effectiveness 
of management plans and update models.  



Klamath Basin Fall-Run 
Chinook Salmon Inriver 
Run 
 
– CDFW document 



Klamath Basin Fall-Run 
Chinook Salmon Age 
Composition  
 
– Klamath River Technical 
Team 



 
 

Sibling (cohort) relationships used to estimate ocean stock size of 
Klamath Basin Fall-Run Chinook Salmon 

 
 



Klamath Basin Fall- Run 
Chinook Salmon Stock 
Projection 
 
– Klamath River Technical 
Team 



Annual Fishery Allocation 

Harvestable Surplus – number of 
fish above those needed to meet 

harvest rate management and 
minimum natural spawning 

escapement 

Tribal Fisheries Non-Tribal Fisheries 

Inriver 
Recreational 

Trinity 

Upper Klamath – 
Above Weitchpec 

Lower Klamath – 
below Weitchpec 

Hoopa Valley 
Tribe 

Yurok 
Tribe 

Ocean Recreational Ocean Commercial 

Klamath 
Management Zone 

California 

Oregon 

Tribal and Non-Tribal 
Fishery Sharing – 
50/50 sharing of 

harvestable surplus 

Lower Klamath 
below Weitchpec 

Lower 
Trinity 



Management Entities 

• Agencies with harvest management and law enforcement 
responsibilities for Klamath Basin Fall-Run Chinook Salmon (as 
well as other harvest management responsibilities).  

 

• Ocean:  
– National Marine Fisheries Service - Federal Waters (3-200 miles)  - 

– Oregon and California Fish and Wildlife/Game Agencies - State Waters 
(0-3 miles) 

• Inriver:  
– California  Fish and Game Commission and CDFW - Inriver Recreational  

– Hoopa Valley Tribe 

– Yurok Tribe 

 



Areas Where Klamath Basin Fall-
Run Chinook Salmon are Harvested 



PFMC Salmon Management Documents – Review of previous years fisheries, 
stock abundance for current year 

http://www.pcouncil.org/salmon/stock-assessment-and-fishery-
evaluation-safe-documents/preseason-reports/2015-preseason-
report-i/ 

http://www.pcouncil.org/wp-
content/uploads/salsafe2014_FullDocument.pdf 



PFMC Salmon Management Documents – Proposed Alternatives and Adopted Season 
for current year 

http://www.pcouncil.org/wp-
content/uploads/2015/03/Preseason_Report_II_2015_FINAL.pdf 

http://www.pcouncil.org/wp-
content/uploads/2015/04/Preseason_Report_III_2015_FINAL.pdf 



Preseason Projection vs. 
Postseason Estimate for 
Age 3 and Age 4 
Klamath Basin Fall-Run 
Chinook Salmon in the 
Ocean 

Dashed line is regression 
relationship  
 
Solid red line is 1-1 relationship.   
 
Data from 1985-2014. 



Preseason Projection/Postseason Estimate Klamath Basin Fall-Run Chinook 
Salmon in the Ocean 

Over 
Estimate 

Under 
Estimate 



Preseason Projection/Postseason Estimate for Age 4 
Ocean Harvest Rate and Ocean Harvest of Klamath Basin Fall-Run 

Chinook Salmon 

Over 
Estimate 

Under 
Estimate 

Over 
Estimate 

Under 
Estimate 



Preseason Projection/Postseason Estimate for Age 4 
Inriver Harvest Rate and Inriver Adult Harvest of Klamath Basin Fall-

Run Chinook Salmon 

Over 
Estimate 

Under 
Estimate 

Over 
Estimate 

Under 
Estimate 



Klamath Basin Adult Fall-Run Chinook Salmon 
Preseason Projection / Postseason Estimate, 1983-2014 

Over 
Estimate 

Under 
Estimate 



Klamath Basin Adult Fall-Run Chinook Salmon Preseason 
Projection and Postseason Estimate, 1983-2014 

Under 
Estimate 

By: 

Over 
Estimate 

By: 



Factors that Contribute to Errors in Inriver Run Size and 
Spawning Estimates 

• Estimation error in regression relationship 

– Natural variability in survival, maturity, and 
recruitment  

• Errors in fishery impact estimates 

– Shifts in distribution of fish in ocean 

– Changes in fishing effort 

• Errors of estimation – statistical error 



Fall Flow Run Size Trigger  

• Projected fall-run Chinook salmon was initially 
used as one of the triggers in combinations 
with stream flow in the lower Klamath River to 
determine the need for augmented flows. 
(TRRP Flow WG and NOAA &USFWS)  

 

• Current thinking based on observations in 
2014 when an Ich epizootic occurred and 2015 
when severe Ich infections were observed has 
led to a de-emphasis the projected run-size 
trigger. 

 



Fall Flow Run Size Trigger – Documents 



Fall Flow Run Size Trigger – Documents 



Fall Flow Run Size Triggers 

Source: TRRF Fall Flow WG. 2012 

Source: NOAA and USFWS 2013 



Klamath Adult Fall Chinook Inriver Run and 2015 Forecast 



Klamath Adult Fall Chinook Inriver Run Forecast and 
Postseason Estimate 



Ich Infection Data for 2014 in the Lower Klamath River 

Yurok Tribe Fisheries. 2015.  An Outbreak of Ichthyophthirius multifiliis in the Klamath and Trinity Rivers in 2014 draft report. 



Fall Flow Run Size Triggers 

Source: USFWS 2015 



Fall Flow Run Size Triggers 

Source: USFWS 2015 

 Projected run size has been a factor considered in 
technical discussions concerning the need for fall flow 
augmentation and harvest in the Yurok Tribal Fishery in 
the estuary used as a surrogate for inriver abundance. 
 

 Projected run size should not be used as a binary trigger 
(yes/no) for flow augmentation. 
 

• Metric of concern is residence time of groups of fish in 
confined habitats such as thermal refugia. 
 

• Extended residence time may occur with small are large 
run sizes depending on environmental conditions. 
 



Fall Flow Run Size Triggers 

Source: USFWS 2015 

 
 Many factors contribute to large congregations of fish which 

can lead to an Ich epizootic which are independent of run size 
o Timing of run 
o Flow 
o Water temperature 
o Inriver fisheries 

 
 Large congregations of adult Chinook and steelhead were 

observed holding in the lower Klamath River in July of 2014 
and 2015 and some of these fish had severe Ich infections. 
o This occurred before the onset of the fall chinook run in the lower 

Klamath River. 



QUESTIONS?? 


