
FII Forest Research Program 2003/04 Annual Progress Report 

The purpose of this Annual Progress Report is to communicate progress and achievements of your research project over the funding period and 
identify impacts or outcomes of the project.  Information from this progress report is required to assess the final progress of the project in relation 
to the Recipient Agreement and to provide information required for FII Ltd. to report on annual achievements and funding investments for the 
Forest Research Program.  Complete the required information in the unshaded text boxes for Parts A to C, (text boxes will expand). 

 

Part A:  General Project Information 
The information provided under Part A will be available for immediate posting on the Internet in a project repository on the Natural 
Resources Information Network (NRIN) website. 
 
Project No: R04-067 
Organisation: University of British Columbia 
Project Contact: Dr. John S. Richardson 
Address: 3041 – 2424 Main Mall, UBC, Vancouver, BC, V6T 1Z4 
Phone No. (604) 822-6586 
Email: John.Richardson@ubc.ca 
Project Title: 
Ecology and management of riparian – stream ecosystems: a large-scale experiment using alternative streamside management 
techniques. 
 
Final Project Abstract: 
 
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 
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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.  
 
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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Keywords: 
Streams, riparian areas, fish, temperature, wildlife, populations, water quality, indicators, disturbance, recovery, ecosystem, 
sustainability, management 
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Part B:  Project Impacts, Outcomes, Progress, and Extension 
Information provided in Part B is used to evaluate and assess the completion of the project in relation to the terms and workplan outlined in the 
Recipient Agreement and assess the impacts and outcomes of the project. 
 
B1:  Workplan and Annual Progress Summary: 

Using the table below, describe the extent to which the activities and objectives identified in the workplan (Schedule A Recipient Agreement) 
were achieved.  Indicate any changes from the original plan in bold, and indicate date of approval and brief rationale for the change.  Please list 
extension activities and deliverables in table B5 below(“Outputs, Deliverables, and Extension”) 
 
Project Component or 

Objective  Activities (Tasks)  Extent to Which Activities have been Completed and Objective has been 
Achieved  

Water quality, temperature, 
turbidity, yield, organic matter, 
weather data 

Various measures of stream 
ecosystems for all 16 streams 
Laboratory analyses 

Done 

Algal accrual rates, benthic 
invertebrates 

Sampled twice a year 
Chl a measured in lab 
Lab sorting, identification, 
enumeration, and input of data 

Done  

Terrestrial invertebrates 
Vegetation  
Fish 

Two 2-week sessions each year 
Laboratory sorting, identification, 
and enumeration 

Done 

Summary of results Data entry 
Analysis of results 
Preparation of figures 

See articles, manuscripts, and report 
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Report preparation Writing of results and 
interpretation for the year-end 
report 

Attached 

Extension Presentations to local agencies, 
industry and the public 
Publications 

Several articles published and in preparation (peer-reviewed literature and more general audiences incl. 
StreamLines) 
Presentations at conferences (Ent Soc Canada,  and invited seminars (Ohio State U, U of Calgary, 
Simon Fraser U) 
Article in LINX 
Organisation of special session at the North American Benthological Society meeting (June 2004) on 
small streams and forest management - see: http://www.benthos.org/   
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B2:  Research Question:   

Restate the research question as per your original proposal and comment on the extent to which your research question has been answered 
during the current funding period. 
 
How effective are fixed width riparian reserves, or partial harvested ‘reserves’ for the protection of aquatic life, riparian dependent 
species, water temperature, and streamwater temperature, turbidity, and chemistry?    
 
 
 
B3:  Impacts and Outcomes: 

Describe the impacts and outcomes of the research and how the research has benefited or improved sustainable forest management.  Where 
possible, provide quantifiable outcomes associated with this research (i.e., volume gain in terms of m3; cost savings due to improved access, 
etc.). 
 
These results are being considered at many levels of government in Canada and beyond.  The results were recently used to help support 
provisions of the Streamside Protection Act.  Input to the Forest Practices Board and others for means of monitoring compliance and 
effectiveness has been provided.  
 
 
 
 
B4:  Users and Application of Results: 

List the user group and describe the realised or expected benefit of your research (eg, researchers, technical experts, planners, foresters, 
practitioners, regulators, decision makers, public). If results or information derived from the research have been used, provide the name of the 
individual and organisation and describe how the information has been applied. 
 
User/User Group Realised/Expected Benefit 
See report 
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B5:  Outputs, Deliverables, and Extension 

List the deliverables or extension products developed from the research during the 2003/04 funding period.  Please identify a) the type of 
deliverable (TYPE), b) the deliverable citation, and c) whether it is (Y) or is not (N) included as part of this Annual Progress Report submission 
(INCL). 
 
TYPE CITATION INCL (Y/N) 
JOU  Y 
JOU  Y 
  Y 
   
   
   
   
 
Deliverable Type Legend 
TYPE OUTPUT DESCRIPTION TYPE OUTPUT DESCRIPTION 
TEC Technical Report FGM Field Guide or Manual 
JOU Peer Reviewed Journal Article ORA Oral Presentation 
EXT Extension Note or Newsletter Article POS Poster Presentation 
NEW  Newsletter WEB Website 
BOK Book or Book Chapter OTH Other 
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Part C:  Additional Project Information 
Information provided in Part C will be used to report out on the overall investments of the Research Program during the 2003/04 funding period. 
 
C1:  Multi-year Projects: If the project is part of a multi-year research initiative, indicate in the statement below where the current funding period 
(2003/04) lies within the longer term research program: 

The 2003/04 fiscal period represents year 7___ of a __10 year research program/project. 
 
 
C2:  Research Focus:  Select (by placing an X in the preceding box) the primary category that would best categorize the focus of research 

 Silvicultural Systems - (harvesting systems – 
shelterwood, clear-cut, etc.) 

 X Natural Disturbance Dynamics (fire, 
wind, etc.) 

  Site Rehabilitation and 
Restoration 

 Growth and Yield (modeling, site index work)  X Ecosystem Dynamics (classification, 
inventory, PEM, ecosystem research) 

   Forest Genetics

X Biodiversity/Habitat Management (SAR, 
habitat requirements, habitat supply modeling) 

  Wood Quality (assessment, wood 
properties and potential applications) 

  Other – Please specify 

X Forest health (pests and pathogens)  X Soil Conservation, Health, and 
Productivity 

   

X Riparian and Aquatic Management (buffers, 
CWD) 

  Integrated Resource Management (land 
use planning) 

   

 
 
C3:  Biogeoclimatic Ecosystem Classification:  Identify (by placing an X in the preceding box) the BEC zone(s) to which the research applies. 
 
 Alpine Tundra  Engelmann Spruce-Subalpine Fir  Ponderosa Pine 
 Boreal White and Black Spruce  Interior Cedar-Hemlock  Spruce-Willow-Birch 
   Bunchgrass Interior Douglas-Fir Sub-Boreal Spruce 
 Coastal Douglas-Fir  Montane Spruce  Not applicable 
X Coastal Western Hemlock  Mountain Hemlock   
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C4:  FII’s Objectives and Strategies:  With respect to FII’s objectives and strategies listed below, identify (by placing an X in the preceding box) 
which of the following strategies best represents the overall objective and approach of your research project. 
 
Objectives and Strategies 
Objective:  To support more effective policies, regulations, and guidelines  

X Support policy, regulatory and guideline development, evaluation and adjustment 
X Enhance quality of decision making through improved knowledge base 
X Empowered decision makers to employ practical adaptive management approaches 
X Support greater certainty in planning and decision making for all forest resources values  

Objective:  To enhance the value of timber and forest land assets  
X More effective and efficient use of forest resources 
 Reducing costs of timber production 
 Reducing forest health risks through improved management practices  
 Enhancing timber quality and resulting products 
 Increasing available volume and value through productivity enhancements, increased utilisation and better realisation of inherent site 

potential 
 Increasing available timber volume through management of access constraints 

Objective: To improve stewardship and market acceptability of BC forest practices and forest products 
 Promoting new or adapted forest practices which give  BC an edge in the world forest product marketplace 
 Improving sustainable forestry practices in terms of planning, management, monitoring, analysis, reporting and adjustment 
 Enabling and accelerating certification practices 
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