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Project purpose and management implications: Interactions between forestry practices and the 

physical and biological processes occurring in small streams are numerous and potentially complex, and 

there exists a relatively large body of literature, consisting of studies conducted primarily in coastal 

regions, that has shown how streamside timber harvesting can affect the physical habitats of streams and 

their fish populations. For example, scientific studies conducted in coastal regions have shown forestry 

practices to have deleterious effects on fish and their habitat (through decreased habitat complexity, and 

increased sedimentation, temperatures, and habitat instability), although beneficial effects can also occur 

(through increased food supply and more efficient prey capture leading to increased growth). During the 

course of our prior research, we monitored two small, lake-headed S3 streams prior to (1997) and 

following (1998-1999; 2001) a novel streamside timber harvesting treatment (which comprised the 

removal of all commercial timber within the riparian reserve zones while retaining non-commercial 

coniferous trees and deciduous vegetation), and compared these to a forested control stream. We found 

that summertime stream temperature changes following logging (whereby the canopy cover was reduced 

by ~ 50%) were relatively modest (< 1 °C) when compared to results reported in the literature for 

headwater streams (5-7 °C). Furthermore, the novel logging treatments did not result in detectable 

changes in rainbow trout (Oncorhynchus mykiss) stress levels (assessed by examining a variety of 

physiological response variables) or in long-range movement patterns, whereas the emergence of trout fry 

was earlier (and their size greater) in the logged streams when compared to the control stream. Lastly, 

when compared to pre-harvest levels, summertime trout densities were lower during the first post-logging 

summer, but higher during the second post-harvest summer. Further details of the above studies can be 

found in Mellina et al. (2002, 2005a, 2005b). The current research was implemented to assess post-

logging stream invertebrate drift, as well as trout diet, energy allocations, and growth responses in these 

same streams, to gain a more complete understanding of the impacts of timber harvesting around small 

sub-boreal streams.  

 

Policy makers and resource practitioners (fisheries managers and foresters alike) will be able to use the 

results from this study to make scientifically defensible management decisions. Fisheries managers will 

be better able to determine which streams can support a more aggressive level of streamside harvesting 

(without negatively affecting resident fish species), and which streams will continue to require the 

protection now afforded under the FPC. Forestry planners, on the other hand, will have comprehensive 



evidence to present to regulatory agencies to propose changes that may be warranted to the new results-

based Forest and Range Practices Act regarding harvesting practices. Based on the results from our 

previous research, our industry partner (Canfor) has already begun considering ways to adapt their 

management practices, and we anticipate that within the next few years the results from this study will 

lead to improved resource management planning, reduced operating costs, and a greater understanding of 

the responses of stream ecosystems to forest harvesting practices. 

 

Methodology overview: Stream temperature and trout length/weight data were collected in 1999, 

whereas trout diet and stream invertebrate drift data were collected during 2001. Invertebrate drift and 

trout diet data were collected once in mid-July and once in late August 2001 and later sorted and 

identified to lowest possible taxonomic level (usually genus) in the laboratory. Beginning in late June and 

early July until early September 1999 (and at various intervals within this time frame), minnow trapping 

and electroshocking were used to collect rainbow trout length, weight, and density data. We compared 

monthly summertime mean air and daily stream temperatures, rainfall, discharge, and canopy cover 

between 1999 and 2001 to ensure that environmental conditions were similar during these two summers 

to support our assumption that the 2001 diet and drift data were applicable to the 1999 trout data. We 

combined the stream temperature, invertebrate, and trout data using a bioenergetics modeling approach to 

assess energy allocations in young-of-the-year (YOY; age 0) and juvenile (ages 1 and 2) trout during two 

thermal periods: warm (July – Aug. 12) and cool (Aug. 13 to early September). Lastly, trout condition 

(defined as the ratio of weight to length3) was used to integrate stream biotic and abiotic qualities as they 

relate to growth.  

 

Project scope and regional applicability: Our study was conducted in the sub-boreal spruce 

biogeoclimatic zone of British Columbia in watersheds within the Peace River drainage basin north of 

Fort St. James, BC. We believe our results are applicable to small streams and to rainbow trout in areas 

sharing similar biogeoclimatic characteristics, and caution that further research is required before 

applying our results to other areas of the province. 

 

Preliminary conclusions: Although drift biomass was higher during the warm period in all three streams, 

we found that the streamside logging practices we used did not have an overall significant effect on the 

biomass, abundance, or community composition of drifting macroinvertebrate communities (despite the 

logged streams having higher drift biomass). By contrast, trout from the control stream had higher 

stomach contents (both in terms of biomass and abundance) when compared to trout from the logged 

streams. Fish from the control stream also ate larger invertebrates than were generally available in the 



drift, whereas fish from the logged streams ate invertebrates that were smaller than those available in the 

drift. Lastly, although juvenile trout in all three streams lost weight during the cool period, trout from the 

forested control stream generally had higher consumption and growth rates when compared to the logged 

streams. The benefits of increased invertebrate drift in our logged streams was therefore likely offset by 

the warmer temperatures, lower flows (and subsequent delivery of less food), overall smaller size of 

drifting invertebrates, and greater intra-specific competition in these streams, leading to lower 

consumption, growth rates, and condition as well as higher metabolic and activity costs. Our data also 

suggest that conditions which are beneficial for YOY growth are not necessarily beneficial for juveniles. 

For example, YOY in the logged streams appeared to benefit from earlier emergence, leading to larger 

size before the onset of winter conditions and an increased probability of overwinter survival. However, 

the greater metabolic and activity demands of older trout, together with sub-optimal temperatures, likely 

negated this advantage during subsequent years. Our post-logging observations may be related more to 

inter-annual environmental fluctuations and to the natural differences inherent among our streams than a 

response to our logging treatment. For example, the macroinvertebrate drift community composition and 

trout bioenergetic allocations in our streams were likely affected more by the natural temperature 

differences that existed between the streams than by any short-term impacts brought about by the logging 

treatments. The selective logging methods used in our study, combined with the unique thermal 

characteristics of sub-boreal, lake-headed streams also likely diminished the negative impacts of high 

temperatures and sediment inputs that are commonly reported in studies conducted in coastal or sub-

boreal headwater systems. Lastly, our results underscore the potentially complex interactions among 

environmental and stream ecosystem physical and biological characteristics, as well as their natural 

variability, and highlight the need for multi-disciplinary and long-term research to better understand the 

impacts of streamside clear-cut logging. 
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