
Extended Abstract

The manner in which salmon, trout and char excavate redds in the gravelly substrate 
of headwater streams has been extensively documented. Eggs are laid in pockets buried 
in the deepest portions of the redds. The selective transport of fi ne bed materials during 
redd excavation decreases the amount of matrix material in the gravel. The resulting higher 
permeability and changes to the stream bed surface increase aeration of developing embryos 
and hence assure better rates of egg-to-fry survival.

In northern British Columbia there are a select number of channel reaches where the volume 
of coarse (> 2 mm) bed-material mobilized by salmonine excavation is comparable to that 
mobilized by annual fl oods. From the perspective of habitat management and conservation 
policy this has a number of implications. It is notable that, in the Fraser and Skeena River 
watersheds of BC, a few such spawning sites produce most of the fi sh in the watershed. This 
paper discusses some of the important conditioning effects that large numbers of spawners 
have on their own habitat.

Over the past 12 years we have studied movement of bedload in spawning beds of the early 
Stuart sockeye of the Upper Fraser Watershed. In the bse streams, the topography of the stream 
bed is completely altered by sockeye bioturbation. The streambed topography switches annually 
from a streamlined fl ood morphology to a more complex bioturbated one. The salmon-created 
bedforms are present in these streams for about nine months of the year. 

At high density sites, chinook salmon align their redds transverse to the stream fl ow and 
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create gravel dunes which survive for years and are used by subsequent generations of salmon. At these sites 
chinook clearly dominate the sediment movement regime. 

Chinook salmon spawn in more than 57 streams in the Skeena, however 7 reaches account for 87% of the total 
Skeena production. Spawning dunes characterize at least 5 of these sites. These spawning reaches total less than 66 
km and comprise less than 0.4% of the available higher order stream lengths. Sockeye spawn in about 90 streams in 
the Skeena, but 13 spawning stream reaches account for 90% of the Skeena productivity. In at least portions of each 
of these spawning reaches, much of the streambed area is reworked annually by sockeye redd excavation. Similar 
but less extreme concentrations of spawning habitat utilization are seen in steelhead and coho salmon. 

Where salmon provide a signifi cant contribution to the sedimentary regime, a positive feedback situation arises: 
increases in egg-to-fry survival increase recruitment, which provides the spawner density to greatly infl uence the 
sedimentary regime. The special characteristics of these spawning areas makes them keystone ecosystems of their 
respective watersheds. If we are to retain these critical areas, we need to identify them, and then to manage their 
upstream areas to retain the low fi ne-sediment transport levels that characterize them. We also need to manage 
fi sheries so that large fi sh populations are maintained. Considering the very small portions of the stream network 
which serve this function, preservation of these areas is an appropriate and attainable management objective.
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