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Methods

Canopy conversion effects on leaf litter processing in streams

Preliminary results and next steps

Introduction
(1)Energy subsidies link headwater streams and riparian forests. 
(2)Forest harvesting can shift stream community composition and 

ecosystem functions by altering these terrestrial inputs. 
(3)This project examines a) how shifts in terrestrial inputs due to

forestry may affect the diversity of stream invertebrates and rates 
of detrital processing in small headwater streams, and b) how 
shifts in the timing of stream invertebrate emergence might feed
back into effects on riparian forest food webs. 

(4)One of the goals of our research is to quantify the degree to which 
riparian management strategies – including forestry management 
practices – directly influence the ecology of small streams, and to 
examine how the effects of these perturbations are transmitted 
downstream. 

(5)The results of our project will provide managers with tools to 
estimate whether stream systems are being protected by current or 
alternative practices.

MKRF

Figure 1. Location of study: Malcolm Knapp Research Forest (MKRF) near Vancouver, British Columbia, 
Canada
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Objectives

• Determine shifts in benthic invertebrate community abundance and composition as a result 
of changes in riparian canopy cover.

• Evaluate the effects of such community shifts on key ecosystem functions including 
detrital processing and secondary production.

• Quantify the cascading effects of any shifts in benthic production for subsidies of 
emerging stream insects back to riparian forests by estimating differences in aquatic insect 
emergence between treatments.

• Provide predictive capacity for the relationship between riparian canopy cover, stream 
invertebrate diversity and stream ecosystem function.

• Develop a website describing project results and outcomes, including both initial and 
medium term outcomes

•We estimated decomposition rates by assaying leaf pack breakdown in 10 natural 
streams that varied in the proportion of their canopy that was deciduous or coniferous. 
•We placed 18 leaf bags containing either coniferous leaves (Tsuga heterophylla) or 
deciduous leaves (Alnus rubra) in each selected stream within the MKRF (Figure 1) –
making use of existing experimental programs such as the Riparian Management 
Project (FSP project Y073017). 
•We removed 3 leaf bags from each stream in each week, after sieving to remove 
invertebrates, we took standard measures (penetration force, AFDM) to determine 
decomposition rates. 
•Invertebrates removed from leaf packs were identified to species and assigned to 
functional feeding groups using information in the published literature.
•After correcting for stream temperature, decomposition rate was regressed against 
canopy composition. 

Preliminary results of this experiment 
(Figure 2) 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.

Figure 2. 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.
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