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SUMMARY 
Riparian management practices have been implemented in many parts of the world with only 
marginal testing, and the same is true in British Columbia.  This on-going experiment tests the 
effectiveness of fixed width buffers for the protection of stream and riparian ecosystems.  By 
taking an ecosystems approach we are developing a landmark study of the functioning and 
protection of these valuable ecosystems.  The fixed width trials involve 13 streams in a 
replicated BACI design with 3 or 4 replicates each of controls, 30 m reserves, 10 m reserves, 
or clear-cut to the banks.  Within these sites studies of water quality, temperature, hydrology, 
organic matter dynamics, algae, aquatic invertebrates, fish, amphibians, vegetation, 
windthrow, and terrestrial invertebrates (amongst others) have been undertaken.  The results to 
date indicate that even 30 m reserves are insufficient to prevent changes in the stream-riparian 
system, but that reserves of either 30 m or 10 m are adequate to maintain some functions in 
contrast to clear-cutting to the bank.  The recovery dynamics of these systems are critical to 
understanding how long it takes to recover from a degree of change from harvesting nearby, 
even with reserves.  Details of the results are appearing in the literature.  We continued the 
before-harvesting study of three additional sites in preparation for partial harvesting (50% 
removal from riparian areas) to contrast with existing control sites, as partial harvesting has 
been proposed as an alternative practice in riparian areas. 
 
Water quality measures of dissolved ions indicate that by 4 years post-harvesting, the 
concentrations of most ions have returned to pre-cutting levels.  Summer 2003 was unusual in 
the duration of the low-flow period and the very low flows, resulting in oxygen depression in 
some streams (indicating the value of long-term studies). Nitrate-N concentrations in year 5 
were depressed below those in control streams or the pre-treatment results, presumably due to 
uptake by the regenerating vegetation in the watersheds. Autumn 2003 (Oct 17th) was the 
highest flows recorded in these streams (estimated 50-year peak) and resulted in 
geomorphological changes to the channels we hope to record in the next year. 
 
Algal production was elevated in the harvested sites relative to controls, even in the 30 m 
reserve sites.  Even 5 years post-harvesting the amounts of algae in summer remain elevated 
over the controls and pre-treatment levels. Smaller-scale experimental studies demonstrate the 
cause of this pattern is indeed the light and not the elevated nutrients observed. Results of 
organic matter budgets indicate that concentrations of fine particulate organic matter remain at 
similar levels across treatments.  
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Temperature effects were modelled for all streams, showing a large increase in summer 
temperatures in the clear-cut streams, but not as high as predicted solely on the inputs of solar 
radiation.  Detailed, process studies in one of the clear-cut streams showed that a large influx 
of cool groundwater is responsible for limiting the temperature increases in these small 
streams. Other detailed studies of groundwater influxes, hyporheic exchange, and detailed 
flow-path analysis at Griffiths Creek showed a highly complex pattern of hydrology in these 
small streams, that will serve as a pre-treatment comparison in that stream which will receive 
partial harvesting. 
 
There were no significant effects of forest clearing on cutthroat trout in this study, in either 
numbers or body condition.  The lack of effects on trout in this study join the mixed results 
from a range of studies, suggesting that at our latitudes forest harvesting in riparian areas may 
not have strongly negative effects in the short-term. Studies with terrestrial invertebrates show 
that there is a strong relation with riparian areas by some species.  Large amounts of site-
specific variation mask some of the effects of harvesting on terrestrial invertebrates, but the 
before-cutting data controls for that variation (indicating the critical value of before-treatment 
data collection) and shows that harvesting to streamside resulted in lower densities of 
particular carabid species and that densities within sites with reserves was partially protected.   
 
Integration of these many components will allow detailed process-based comparisons of 
unaffected and harvested riparian areas.  The results to date indicate that the responses of these 
systems to different kinds of riparian treatments were not simple, and that recovery dynamics 
from the harvesting for some of the components will take many more years.   
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