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Abstract

The accumulation of fine sediment within salmonid redds is generally considered to be one of the main factors contributing to a
reduction in embryo survival (Chapman 1988; Reiser 1998; Greig et al. 2005a). As a result, research activity has sought to understand
the processes by which fine sediment degrades the incubation environment within a redd (Carling 1984; Lisle 1989; Diplas and Parker
1992; Acornley and Sear 1999). From the outset, we differentiate between the process by which fine sediment moves into the salmonid
redd termed infiltration and the summation of this process over time that is accumulation. An additional term often used in the context
of fine sediment impacts on salmonids is sedimentation. This is taken to refer to the development of a layer of fine sediment over the
surface of the spawning gravels. We argue here that it is the accumulation of fine sediment within the redd and/ or the sedimentation of
spawning gravels that result in deleterious impacts on incubating and emerging salmonids. The distinction between the two different
survival mechanisms— incubation of the embryos within the egg and emergence of the alevins once hatched—is relevant to the type
of infiltration process. Generally, one can hypothesize that the finer silt and clay fraction influences thesurvival of the incubating
embryos, whereas the coarser sand-sized fraction affects theemergence of alevins. Thus, one might envisageconditions where there
are low levels ofvery fine sediment within a spawning gravelbut poor overall survival as a result of entombment.This chapter deals
predominantlywith incubation survival. In this chapter, we explain the theoretical basis for the relationship between fine-sediment
accumulation in the redd, sedimentation of spawning beds, and the incubation of salmonid embryos. We then consider the processes
of fine sediment transport over the riverbed and the nature of the interaction between it and the gravel bed. Empirical and laboratory
measurements of fine-sediment accumulation are reviewed to determine the range of natural variability in fine-sediment accumulation
within redds and sedimentation of spawning beds between and within river systems. Finally, we review the methods and techniques for
quantifying and modeling fine-sediment accumulation.
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