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Ecosystem functioning in small streams and their riparian areas in response 
to partial harvest riparian management. 
 
The goal of this project is to determine if (a) changes in the composition of leaf litter inputs (e.g. 
from Douglas-fir needles to red alder leaf litter) results in changes in the abundance and diversity 
of benthic invertebrates, and (b) how this shift translates into changes in rates of detrital 
processing and secondary production and (c) whether these shifts ultimately translate into 
changes in stream invertebrate emergence pattern or abundance. The proposed project will 
clarify how forest harvesting operations may alter the riparian connection with headwater 
streams and reciprocal subsidies from streams to riparian forests. This will provide immediately 
applicable results in terms of understanding the need for, and the effects of, maintenance of 
riparian vegetation during forest harvest operations. Research testing the generality of these 
patterns will improve understanding of how aquatic ecosystems respond to anthropogenic and 
natural trajectories of forest change. 
 
These objectives are being achieved through a combination of experimental manipulations and 
analytical modeling. To date we have manipulated leaf litter inputs to experimental streams in 
the Malcolm Knapp Research Forest (MKRF) to examine how shifts from coniferous to 
deciduous canopies alters the diversity of invertebrates and rates of detrital processing in 
streams. We have estimated decomposition rates by assaying leaf pack breakdown in 10 natural 
streams that represent a range in the proportion of deciduous and coniferous canopy cover. 
Preliminary results of this experiment (Figure 1) indicate that the decomposition rates of 
deciduous leaf material increase with the proportion of deciduous canopy cover. In contrast, 
coniferous material decomposes at a constant rate regardless of the composition of the riparian 
canopy surrounding a stream. This suggests that fundamentally different mechanisms are at work 
in the decomposition of these different leaf litter materials. The addition of patterns derived from 
the invertebrate and habitat data collected during this experiment is anticipated to shed light on 
these mechanisms.  
 
Future planned experiments will focus on the effects of canopy conversion on the secondary 
production of aquatic invertebrates – we plan to use established experimental channels to 
conduct these experiments in the summer of 2008. We will utilize the data from these 
experiments to build and parameterize an analytical model describing the degree of community 
shift that can be expected from varying levels of riparian forest conversion. This model will then 
serve as a planning tool available to forest managers and conservation planners who wish to 
predict the degree of change that may be anticipated in a given system and will provide 
understanding of the basic ecological interactions between changing riparian forests, stream 
communities and their potential feedback to forest systems. 
 
Linkages between riparian forests and headwater streams may be either strengthened by changes 
in streamside vegetation or weakened and changes in these connections may have far reaching 
effects on ecosystems downstream. There is a definite need for information on how changes in 



the type and amount of terrestrial material entering headwater streams alters both stream and 
forest conditions and potentially alters the abundance and type of reciprocal subsidies from 
streams to forests. The results of this project will provide both empirical evidence of the strength 
of these connections, how they change with harvest and post-harvest canopy cover, and how 
much these effects are attenuated. Additionally, this project will provide a conceptual model 
describing the strength of linkages between headwater streams and riparian forests that will 
allow managers to predict and manage impacts to small streams. 
 
For further information on this project, please contact Dr. John Richardson 
(john.richardson@ubc.ca) or Dr. John Kominoski (jkominoski@gmail.com) 
 

 
Figure 1. The rate of decomposition (k) for deciduous leaf material (alder leaves) increases 
linearly with the an increase in the ratio of deciduous to coniferous material in the riparian 
canopy of 10 streams in the Malcolm Knapp Research Forest. In contrast, the rate of 
decomposition for coniferous material (Western hemlock needles) shows no relationship with 
canopy composition. 


