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Summary 
This large-scale experiment at UBC’s Malcolm Knapp Research Forest (CWHdm1) used a 

replicated before-after control-impact (BACI) design to assess the effects on stream and riparian 
ecosystems of clearcutting, 10 m reserves, or 30 m reserves in contrast to controls.  Treatments 
were harvested in 1998 and 4 years later several of these measures remain elevated, although 
slowly returning to control levels.  The recovery of these processes and elements is still being 
studied, although less intensely than in the first 3 years after harvesting.  In the latest phase we 
have studied three new sites and our three control sites in preparation for a partial harvesting 
treatment (50% removal by basal area) planned for late summer 2003.   

Many aspects of the stream and forest ecosystem have shown dramatic changes from the 
first phase of harvesting. Even sites with 30 m reserves have shown considerable changes in 
the streams.  For instance, many streamwater chemical concentrations increased following 
harvesting with some streams exhibiting very high nitrate concentrations on occasion, although 
chemical concentrations appear to have returned to preharvesting levels by the end of the 4th 
year post-treatment, algal biomass during summer is still higher in all streams than the controls, 
and even the 30 m reserve site have about 4-fold higher standing crops of algae.  The stream 
invertebrate community shows patterns that are predicted from increased algae, warmer 
temperatures, and higher amounts of fine inorganic sediments, i.e., higher densities of 
generalists such as Baetis and chironomids.      

Cutthroat trout is the only fish found in our sites, and shows changes associated with the 
treatments. Specifically, it appears that the addition of instream wood (site C) or lack thereof 
(site A) is contributing to some changes in fish biomass levels - but it would be premature to 
conclude this without one final summer of data. The trends are apparent but not strong enough 
for us to help guide managers in terms of what size of buffer is appropriate. What is most 
interesting is that there seems to be little difference in fish biomass between any of the streams 
(regardless of buffer treatment) but that the 10 m stream, with its large amount of wood and 
windthrow, may have the highest biomass – at least its trending that way.  
     Wind damage to reserve trees is 15% of stems in the 10m buffer, 8% in the 30m buffer and 
2% in the controls. Wind damage has subsided with time since harvest, however standing tree 
mortality is high, particularly in the deciduous component. The treatments present a gradient of 
light conditions. The percent cover, height and species diversity of understory vegetation 
species diversity increases with increasing light levels. Hemlock, redcedar and birch seedlings 
are establishing, with the former most abundant in the partial shade near the reserve edges, 
and the latter in the openings. 
     Growing season, but not winter, streamwater temperatures increased following forest 
harvesting and remain as elevated after 4 years as they were initially. The greater the width of 
the buffer strip, the less the temperature increase, although the magnitude of the increase has 
varied among streams within a treatment. Clear patterns of recovery to pre-logging conditions 
were not detected. Detailed study of one of the no-buffer treatment streams indicates significant 
within-reach temperature variability, and energy budget estimates indicate that hyporheic 
exchange through step-pool structures may play a strong role in moderating stream temperature 
response following clearcut harvesting. 
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