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Effect of nutrient addition on Keogh steelhead smolt

 ages
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SALMON CREEK INCREASE IN LENGTH



SNOW CREEK INCREASE IN LENGTH
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• Snow Creek Salmon Creek
Coho Salmon

Mean FL    Survival Mean FL Survival 
to return to return

• 1977 99 7.9% 102 20.0%
• 1978 101.3 9.11% 102.1 12.1%

Chum salmon escapement biomass per square metre

Biomass Biomass

• 1976 0.037 0.217
• 1977 0.014 0.122
• 1978 0.037 0.362
• 1979 0.003 0.069
• 1980 0.012 0.464



MODELS AND BEST AVAIABLE 
SCIENCE IN KARLUK LAKE, ALASKA

• Sockeye escapement goal at MSY= 675,000.

• Sockeye escapement goal at MSY, including 
nutrient interactions, is 800,000-1,000,000.

• Sockeye escapement capacity based on 
limnological considerations, is 2,000,000.





MANAGERS VS. ECOLOGISTS

• “This hypothesis will continue to 
be tested when the productivity 
of systems in which salmon 
escapement has recently been 
increased substantially is 
reassessed”



Comparison of various carcass biomass loading rates and 
1998-2002 carcass loadings for the Skagit River.

 

Loadings 
in kg/m²

• % %
Watershed provided provided

Load Justification need min esc max esc reference

0.07 no growth increase 1,477,000 30.5% 159.8% Claeson (pers comm.)

0.15 coho to coho 3,165,000 14.2% 74.6% Bilby et al. (2001)

0.63 enhance Keogh 13,300,000 3.4% 17.8% Ashley & Slaney (1997)

0.78 sockeye to insects 16,500,000 2.7% 14.3% Bilby et al. (2001)

1.9 system capacity 40,100,000 1.1% 5.9% Wipfli et al. (2003)



SIMILKAMEEN CHINOOK

• At 0.15 kg/m² (way below recommendation) produces a 
goal of 11,500.

• Since 2001, thousands of chinook have spawned in the river. 
Up to 8,000+ in 2003

• Pathogen outbreaks have occurred at the rearing pond 
coincident with large escapements

• In 2003, due to low and warm water most spawners died, 
pre-spawning. 

• The pathogen load ended up killing most other fish in the 
river in 2003.

• Carcasses, without quality habitat, don’t always help the 
situation.
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