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Where Have All the Salmon Gone, continued 
 
An important aspect to remember is that ocean waters are not uniform like a well blended pea 
soup, but rather, more like a thin chicken noodle soup filled with a thin broth and lumps of 
different quality and quantity. So prey items for the young fish may vary greatly in quality and 
quantity across the wide expanse of the ocean. Food items occur in “patches” and referred to as 
patchiness or patchy distribution.  In addition, ocean productivity and quality and quantity of 
prey items vary greatly in different parts of the year.  

Now, here is a problem. Climate change. The problem is because the land mass is warming at a 
faster rate than the ocean water. This means that snowmelt that feeds the river occurs earlier in 
the year than it had happened historically which, in turn, means that the smolt emigration occurs 
earlier in the year than historically so ocean entry is also earlier . . . but because the ocean water 
is colder and less productive, less food is available and both growth and survival are reduced. 
This is defined as a “match-mismatch hypothesis”. 

If young salmon grow more slowly and do not reach a critical size by the end of their first 
summer at sea, they do not survive through the winter as well to become adults. In other words, 
there is a critical size and timeframe for good survival. 

What could be the cause for the reduced size of returning adults, called reduced size at age? And 
why does it matter? Smaller females produce fewer eggs and often eggs of a smaller size which 
results in fewer and smaller hatchlings. Smaller adults may not be big enough or strong enough 
to access all available spawning habitat, which, in turn, results in fewer eggs laid. Causes include 
“density dependent growth”—with more rearing salmon in the ocean (and there are more) less 
prey is available for each feeding fish. Ocean productivity and the quality and quantity of food 
items may be reduced by the effects of climate change. Finally, size selective harvest can crop 
off the largest size group of the returning fish. This would have an effect both within a year, but 
also over an extended time by changing the gene pool. 

So, you see, here are a number of ways – and probably there are others – that can explain why 
fewer and smaller Chinook salmon are returning to the Yukon River. Don’t forget that salmon 
depend on good quality freshwater habitats as well as marine. Most evidence does suggest, 
however, that the greater problem occurs in the ocean waters. The presenter offered his best 
guess. He thinks the declining size at age and the match-mismatch hypothesis are the most likely 
cause. 

Some of these reasons may also apply to other populations of salmon as well. And, by the way, 
between 1980 and the present, commercial marine fisheries bycatch has been declining.  

 

Do you have a question for FISH TALK?  Contact Bill at karelbill@gci.net.  

Bill has published Fishes of the Last Frontier, Life Histories, Biology, Ecology, and 
Management of Alaska Fishes and, previously, Letters from Alaska, The Inside to the Outside. 


