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Wipfli et al. (2003) – controlled experiment 
Age 0 coho growth as a function of pink salmon carcass density 

                       

                Wet Mass                                          Fork Length  
 

Wipfli, M.S., J.P Hudson, J.P. Caouette and D.T. Chaloner.  2003.  Marine subsidies in freshwater ecosystems: salmon 
carcasses increase the growth rates of stream-resident salmonids. Trans. Amer. Fish Soc. 132: 371–381. 

http://www.arlis.org:2103/na101/home/literatum/publisher/tandf/journals/content/utaf20/2003/utaf20.v132.i02/1548-8659(2003)132<0371:msifes>2.0.co;2/production/images/large/utaf_a_10266045_o_f0002g.jpeg�
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2-Year Average Peak Survey Count of Pink Salmon (1,000s) 

Pink Only Model 
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2-Year Average Peak Survey Count of Pink Salmon (1,000s) 

Pink Only Model 
Pink-Coho Model (3,275 Coho Spawners) 



            Coho Production 
  Pink Brood    Pink Salmon % Saturation (Spawners) Saturation/ 
Model Year(s) AIC Value 95% 99% Zero Pinks 
            

Pink Only   Common 2.7 84,700 131,200 2.07 

    Common + 1 -0.5 138,100 214,100   2.27 

    Average -8.0 88,600 116,300   2.47 

              

Pink─Coho   Common 3.5 98,600 158,100   1.82 

    Common + 1 3.7 106,000 117,600   1.75 

    Average -5.1 71,700 82,000   2.13 



            Coho Production 
  Pink Brood    Pink Salmon % Saturation (Spawners) Saturation/ 
Model Year(s) AIC Value 95% 99% Zero Pinks 
            

Pink Only   Common 2.7 84,700 131,200 2.07 

    Common + 1 -0.5 138,100 214,100   2.27 

    Average -8.0 88,600 116,300   2.47 

              

Pink─Coho   Common 3.5 98,600 158,100   1.82 

    Common + 1 3.7 106,000 117,600   1.75 

    Average -5.1 71,700 82,000   2.13 
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2-Year Average Peak Survey Count of Pink Salmon (1,000s) 

Pink Only Model 

Current Pink Goal Range  
48,000-156,000 Spawners 



Average Total MDN Loading               
                          
      Average   Average   Average Total       Pink Salmon Equivalents   
Species Method Expansion Number   Weight (kg)     Weight (kg) Number No./m2 % of Total 
                          

Pink Peak Count 2.5 230,100   1.62   371,600   230,100 1.31 84%   

Chum Peak Count 6.2 12,500   4.04   50,300   31,100 0.18 11%   

Sockeye Mark-Recapture 1.0 3,100   2.83   8,700   5,400 0.03 2%   

Coho Weir Count/MR 1.0 3,400   4.14   14,000   8,700 0.05 3%   
                          

Total     249,100       444,600   275,300 1.57 100%   
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Wipfli et al. (2003) – controlled experiment 
Age 0 coho growth as a function of pink salmon carcass density 

                       

                Wet Mass                                          Fork Length  
 

Wipfli, M.S., J.P Hudson, J.P. Caouette and D.T. Chaloner.  2003.  Marine subsidies in freshwater ecosystems: salmon 
carcasses increase the growth rates of stream-resident salmonids. Trans. Amer. Fish Soc. 132: 371–381. 
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      Do nutrients pay? 
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                              Conclusions 
Correlation = Causation?: 
 ─ Probably. Results are consistent with controlled studies. 
MDN is: 
  

 ─ Very important (x 2 coho return) 
             ─ More limiting than coho spawning escapement 
 

Limitations: 
 

 ─ Saturation Effect (1−2 pink salmon per m2) 
 ─ Oxygen Depletion Mortality  
 

Potential Management Implications: 
 

 ─ Supports active management for pink salmon 
 

 ─ Higher escapement thresholds 
  not sanctuaries from fishing (Darimont et al. 2010) 
  

 ─ Incorporating MDN may be complicated: 
                  Economics (cross species and fisheries) 
  User Allocation Trade-offs:  Public Process 
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