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Cumulative watershed effects of forestry practices change vegetation cover, forest age and 
landscape characteristics, therefore, alter stream habitat structures and influence forest fluvial 
species richness and abundance of benthic communities. By comparing watersheds with a 
different history of forestry practices—old growth forests and recently disturbed forests—we 
investigated the impacts of past forestry practices related to cumulative watershed effects on 
stream habitats and the present-day diversity of benthic macroinvertebrates in the Chilliwack 
River basin. During the first year study of this project, we found characteristic differences 
between stream habitats. Stream reaches in mature forests had coarser substrates than stream 
reaches in young-growth forests impacted by recent forestry practices.  A diagram of two 
principal components separated six reference sites in well-matures forests from five test sites in 
young-growth forests. Using PLS modelling technique, we investigated the relationship between 
multiple environmental variables and ecological responses of benthic communities. Predictive 
PLS models were developed based on environmental variables at reference stream reaches. 
Through intensive field surveys combined with PLS modelling process, we have detected the 
significant impacts of forestry practices on large woody debris distribution in stream channels. 
Observed LWD volumes in unit reach area and unit channel length were significantly lower, 
28% and 25%, respectively, than those predicted by a PLS model at recently disturbed sites. The 
result suggests that the deforestation within watersheds directly impacted streams by lowering 
LWD in the channels and reducing habitat heterogeneity. Comparing riparian forest trees with 
LWD in streams in terms of diameter can be a useful approach to study critical functions in 
riparian ecosystems. At recently disturbed sites, mean dbh of riparian trees was not significantly 
different with LWD diameter in channels at the same sites. However, the riparian tree dbh at 
disturbed sites was significantly smaller than mean diameter of LWD in channels at the reference 
sites.  The overall biomass of invertebrate communities at recently disturbed sites was 
significantly lower than that at the reference sites. Our results provide evidence for the 
importance of past forest management practices related to CWE in determining present-day 
stream biodiversity.  A sediment manipulation experiment allowed us to assess the impacts 
caused by an increase in bedload sediment input in the streams. Our results show that an increase 
in the quantity of bedload sediment prevented the decomposition and thus the concurrent nutrient 
cycling of allochthonous materials in the streams (i.e. red alder litter). Therefore the negative 
impacts of sedimentation due to timber harvesting on stream ecosystems can be longer than 
previously expected. This study indicates that the predictive model approach combined with 
intensive field observations has potential strengths for the assessment of cumulative watershed 
effects. Furthermore, this approach could be used to develop best management practices in order 
to reduce the impacts generated by timber harvest on stream ecosystems. 


