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Project purpose and management implications: 
The economy of BC is intimately tied to forestry and fisheries resources, yet forest harvesting practices
have been shown to negatively affect stream habitat and the health & survival of stream fish populations.
As a result, there is an on-going conflict between the resource management objectives of fisheries and
forestry planners. Furthermore, there exists a great deal of uncertainty and controversy surrounding the
impacts of streamside timber harvesting practices on small stream ecosystems and their salmonid
populations. This confusion makes it difficult for resource practitioners to make scientifically defensible
management decisions surrounding the protection and sustainability of British Columbia’s natural
fisheries and forestry resources. Given the diversity of (and often-times contradictory) stream abiotic and
biotic responses to streamside logging practices reported in the fish-forestry literature, a meta-analysis
(based on a previous preliminary study) was conducted using published data from 37 studies to assess
how clear-cut logging affects in-stream large wood, pool quality and quantity, and salmonid density and
standing crop biomass in relation to stream size and gradient, age of logging, and the removal of in-
stream large wood. Age-specific and species-specific comparisons were also made to investigate how
logging affects different age classes and species. These results will allow for an identification of which
streamside logging practices result in the most detrimental effects, over what time period these impacts
are likely to occur, and which salmonid life-history stages and species might be most vulnerable to
logging-related impacts. Resource practitioners and policy makers (including those in government and
industry) will be able to use the results to implement scientifically defensible management decisions to
minimize detrimental post-logging impacts on small streams. 

Methodology overview: The analysis was based on 37 studies from the fish-forestry primary and
secondary literature. Response variables included the volume and number of large wood as well as the
number and size of pools, and stream-dwelling salmonid density & biomass (which were further
separated into age- and species-specific categories). Age categories comprised young-of-the-year and
juvenile age classes, with species comprising Coho and Atlantic salmon, Dolly Varden and brook char,
and cutthroat, brown, and steelhead & rainbow trout. A combination of univariate and multi-variate
statistical techniques were used to assess how stream size and gradient, the amount of time which had
elapsed since logging last occurred, and whether or not streams were cleaned of large wood influenced
the magnitude of post-logging effect sizes in the response variables.    

Project scope and regional applicability: The majority of the surveyed studies were conducted in
Pacific Northwestern North America (Alaska, Oregon, Washington, California, and BC), with additional
studies from the east coast of Canada (Nova Scotia and New Brunswick), north-central and southeastern
BC, southern Alberta, North Carolina, New York, and Sweden. This makes the results of these analyses
ideal for application across the broad and varied landscapes which occur in BC.

Preliminary conclusions: The majority of surveyed studies reported negative post-logging effects on
large wood and pool habitat but positive ones for salmonid density and biomass, with the most
detrimental effects generally being seen in streams which were thoroughly cleaned of large wood. The
analyses suggest that, over the time frame during which the studies were conducted (1 – 100 years),
streams whose riparian areas have been logged (including those in which large wood was selectively
removed) may be able to sustain salmonid populations and even exceed pre-harvest levels despite
reductions in stream habitat and as long as a rigorous removal of in-stream large wood is avoided. The
analyses also indicated that the select abiotic and biotic post-logging response variables were not strongly



influenced by stream size and gradient (given that weak relations were only found with the number of
pools and with salmonid density & biomass), nor did they appear to be influenced by the amount of time
that had elapsed since logging last occurred. The data therefore largely refuted the expectation that the
greatest post-logging declines in stream habitat (with concomitant reductions in salmonid density and
biomass) would be seen in second growth streams, but these further suggested that not enough time had
elapsed within the period covered by the literature survey for impacts to fully manifest themselves. The
age-specific analyses reinforced the importance of large wood in helping maintain fish population levels,
given that the most detrimental post-logging effects on density and biomass were again seen in
thoroughly cleaned streams. However, although effect sizes were largely positive in all other age of
logging and stream cleaning categories (indicating that sufficient cover and habitat likely remained in the
absence of cleaning for rearing and over-winter survival), the data suggested that juvenile salmonids are
more negatively affected by streamside logging when compared to the YOY age class. Potential post-
logging increases in food resources (resulting from reductions in canopy cover and increased primary &
secondary production) may be advantageous to YOY, but these may subsequently be outweighed by a
loss of critical over-wintering habitat and lead to increased juvenile mortality. Lastly, there was some
evidence to suggest that steelhead and rainbow trout, possibly by virtue of a combination of behavioural
plasticity, spawning activities that occur in spring, and a wide range of thermal and physiological
tolerances, may be relatively resilient to the impacts associated with streamside logging practices
(including stream cleaning) when compared to Coho salmon and cutthroat trout.
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