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MSFs – What have we learned from 
CWTS and DITs? 







Management of Natural Stocks – 
Indicator Stock Programs 

 CWT groups representative of natural stocks are tagged and 
released 
 

 Tagged wild fish or hatchery fish selected based on brood stock and 
rearing/release strategies and regional representation. 
 

 Most of our indicator stocks are hatchery releases 
 
Assumption - Tagged and the untagged fish they represent (i.e. natural stocks) 

have the same  exploitation patterns 



Indicator Tag Groups 
 Chinook salmon 

 PSC Chinook indicator groups 

 Coho salmon 
 Tag outmigrating natural origin  and hatchery release groups 

 
Indicator tag groups provide estimates of exploitation rates which: 

 Are used in all of our management models in PFMC and PSC management forums 
 provide information needed to track post season impacts of fisheries 

 
 CWTs are the only source of data on fisheries from Alaska to California 

 



Mass Marking and Mark Selective Fisheries 
Problem and Solution 

 

 Problem?  The fishery impacts on tagged indicator stocks are 
representative of the impacts on natural production 
 

 Solution?  DITs or double index tags Two groups of fish, each with its 
own CWT, presumed identical, except that 

One group is unmarked 

The other group is marked 

This group now represents wild fish, but will not be 
sampled in MSFs 

This group provides complete sample coverage and 
allows estimation of unmarked impacts 



Chinook Indicators 



Coho 
salmon 



What have we learned from DITs? 

 Size of MSF – Proportion of all marked fishery harvest that 
occurs in MSFs.   
 Can do this with all indicator groups, DITs and single index tag  

groups (SITs). 

 Ask the question whether there has been a difference in the 
impact on marked and unmarked salmon 
 Can only do this with DITs 

 Estimate mortalities of unmarked fish released in MSFs 
 Method depends on whether there is a DIT or not. 

 



What have we learned from DITs? 

 Size of MSF – Proportion of all marked fishery harvest that 
occurs in MSFs.   
 Can do this with all indicator groups, DITs and single index tag  

groups (SITs). 
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Coho Salmon marked 
tag groups 
 by region of origin 
 



Chinook Salmon 
marked indicators by 
region of origin 
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Difference in the impact on marked 
and unmarked salmon? 
 Ratio of number of unmarked to marked 

 
 At release – 

 
 

 At escapement  

 
 

 Odds Ratio 



Coho salmon 1998-2003 broods 



Lewis River Coho Salmon 
% of fishery catch in MSF 



Lewis River Coho Salmon 
Significant Impact? 



Lewis River Coho Salmon 



Chinook Salmon MSF 

Location Period 2003 2004 2005 2006 2007 2008 2009 2010 
BC Strait of Juan de 
Fuca, selected 
subareas 

March-April      √ √ √ 

WA/OR Ocean 
Area 1-4 June        √ 

WA PS Area 5 Summer √ √ √ √ √ √ √ √ 
WA PS Area 6 Summer √ √ √ √ √ √ √ √ 
WA PS Area 7 Winter      √ √ √ 
WA PS Area 8.1 Winter   √ √ √ √ √ √ 
WA PS Area 8.2 Winter   √ √ √ √ √ √ 
WA PS Area 9 Summer     √ √ √ √ 
WA PS Area  9 Winter      √ √ √ 
WA PS Area 10 Summer     √ √ √ √ 
WA PS Area  10 Winter      √ √ √ 
WA PS Area 11 Summer     √ √ √ √ 
WA PS Area 11 Winter       √ √ 
WA PS Area 12 Winter        √ 
WA PS Area 13 Summer     √ √ √ √ 
Nooksack Sep-Dec  √ √ √ √ √ √ √ 
Skykomish Jun-July √ √ √ √ √ √ √ √ 
Carbon & Puyallup 
R Aug-Dec √ √ √ √ √ √ √ √ 

Upper Skagit Jun-July   √ √ √ √ √ √ 
Nisqually Jul-Jan    √ √ √ √ √ 
Skokomish Aug-Dec        √ 
 



Chinook Salmon 



Ho:  There is no difference in proportion of release 
returning to escapement between marked and unmarked 
DIT groups  



What have we learned from DITs? 

 Size of MSF – Proportion of all marked fishery harvest that 
occurs in MSFs.   
 Can do this with all indicator groups, DITs and single index tag  

groups (SITs). 

 Ask the question whether there has been a difference in the 
impact on marked and unmarked salmon 
 Can only do this with DITs 

 Estimate mortalities of unmarked fish released in MSFs 
 Method depends on whether there is a DIT or not. 

 



Estimate unmarked mortalities in MSF 
Chinook 



Estimate unmarked mortalities and 
ERs in MSFs and  

 RAID provides estimates of unmarked mortalities 
 Coho Tech. Committee is using DITs to estimate ERs for 

new Coho PSC model 
 SFEC and CTC are developing methods to incorporate DITs 

in Chinook ERA 
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