
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: R04-032 
Organisation: Ministry of Forests 
Project Contact: David Maloney 
Address: 1011 4th Avenue 
Phone No. 250-565-6921 
Email: david.maloney@gems9.gov.bc.ca 
Project Title: 
The effects of riparian harvesting on fish habitat and ecology of small streams. 
 
Final Project Abstract: 
The riparian project involved a partnership between the BC Ministry of Forests, Pierre Beaudry and Associates of Prince 
George and Fisheries and Oceans Canada.  Each partner was responsible for a different component of the research project.  
The responsibilities of each partner are identified below.  The abstract for the technical report produced by each partner for 
2003/04 also follows below. 
 
Ministry of Forests 
- Continuous stream and air temperatures using small temperature loggers 
- Also responsible for project management 
 
Pierre Beaudry and Associates 
- Detailed LWD survey (including size, functionality, span, decay class etc). 
- Detailed sediment source survey (including type, size, production rates). 
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- Detailed pool/riffle/substrate descriptions and measurements. 
- Measurements and descriptions of canopy cover and angular canopy density (ACD). 
- Detailed channel descriptions and measurements (e.g. width, depth, gradient, D90, morphology). 
- Inventory of all trees taller than breast height located within 10 meters on either side. 
 
Department of Fisheries and Oceans 
- Measurements of autochthonous (periphyton) and allochthonous (litterfall) inputs to the stream 
- Measurements of invertebrate species, abundance and diversity (Serber sampling) 
- Production and downstream export of nutrients, organic matter (dissolved and particulate), and invertebrate drift 
Fish surveys 
 
Ministry of Forests 
2003 Headwater stream temperature responses to clear-cut logging in north-central British Columbia: patterns and test of 
the predictive model developed by Mellina et al. (2002) 
Eric Mellina, Ph.D., Dept. Forest Sciences, UBC, 3041 – 2424 Main Mall, Vancouver, B.C. V6T  1Z4 

Abstract 
Most of our knowledge about the effects of streamside timber harvesting comes from studies conducted in coastal regions, but there 
remains some uncertainty as to whether results from these studies are applicable to regions that differ with respect to climate and 
topography. In 2000 a project was initiated to determine if riparian harvesting along headwater streams in north-central British 
Columbia (a region characterized by temperate, interior geo-climatic conditions) maintained the necessary ecological attributes for 
healthy fish populations. One project objective concerned the quantification of the temporal, spatial and among stream variations in 
summertime (June to August) temperatures and any change resulting from riparian harvesting. Pre-harvest data were collected in 
2001 and 2002 from five small, headwater streams, and logging operations were conducted around three of the streams in 2003. 
Streamside clear-cut logging consisted of the removal of only mature commercial timber, with the majority of non-commercial and 
deciduous timber continuing providing shade and future recruitment of large organic debris. This harvesting treatment resulted in 
the loss of ~50% of the streamside canopy cover. By comparison, the remaining cutblock areas were completely clear-cut. 
 
Pre-harvest temperature data indicated all streams were relatively cold during the summer months.  Daily temperatures ranged from 
5.8° to 11.5°C with relatively small diurnal fluctuations (daily maximum minus daily minimum) averaging 1.1°C. Post logging 
changes in daily mean, maximum, and minimum temperatures, as well as in daily fluctuations, were < 1.5 °C. The application of a 
model to predict the average summertime daily warming or cooling (defined as the difference between upstream and downstream 
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mean daily temperatures) revealed an average absolute deviation from the line of correspondence of < 0.75 °C for both pre- and 
post-harvesting seasons. The model may be useful to managers wishing to forecast potential changes in stream temperatures 
following the removal of riparian timber because it requires average maximum temperatures recorded at an upstream boundary and 
canopy cover as predictors. 
 
Pierre Beaudry and Associates 
4.3 Large Woody Debris 

Abstract 
Large woody debris recruitment in the research sites were marked-to-leave to ensure the minimum retention requirements were 
met.  The residual trees (>15cm diameter) were selected by species, size and location in relation to the stream.  Preferred species to 
leave were deciduous species, western hemlock, subalpine fir, lodgepole pine, and lastly white spruce.  The selection process also 
included consideration of their location including: trees leaning toward the stream, trees in clumps that would require all or no 
removal, and trees with root systems integral to the streambank.  In all stands there were lots of choices for retention.  In the 
lodgepole pine (Pl) leading stands in the SBSdw2 where mountain pine beetle was a high risk, no lodgepole pine had to be retained 
as there were enough other tree species available in the riparian zone for marking.  During harvesting, the operators were instructed 
that they could exchange a marked tree for an unmarked tree of similar criteria if that would minimize damage to the riparian area 
and provide ease in harvesting. 
 
There has been an operational application change in the District Manager’s S4 policy since it was initially introduced.  Initially a 
combination of intermediate and overstory stems were left to meet the policy.  However successful retention of intermediate stems 
and the blowdown of the larger stems with their associated lost volume has changed how the District Manager’s policy is applied.  
In the last couple of years intermediate stems are retained, rather than overstory stems.  At the Chuchinka site a mixture of 
overstory and understory stems have been retained.  At the Bowron site mostly understory stems have been retained. 
 
There is concern whether the existing minimum requirements in the Prince George Forest District of 10-12 stems per 100m will be 
adequate to retain LWD in small headwater streams over the rotation in BC's Interior.  To address that concern, we will adapt the 
Murphy and Koski (1989) model to assess long-term changes in LWD in streams with local data to determine if these minimum 
requirements are sufficient.  The model corroborates other studies that show little input to streams from second-growth stands 
(Andrus and al. 1988; McHenry et al. 1998) for at least 50-60 years.  Several trends in LWD quantity with forest age have been 
reported, however the U shaped curves have been found to be the most common in BC (Feller 2003).  The U shaped curve 
describes the amount of LWD by stand age.  In young stands (0-50 yrs) the LWD is mostly legacy material which declines in 
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stands from 51 to 200 years old and then increases in older (> 400 year old) stands (Clark et al 1998).  The concern is that in a 
managed landscape where stands were consistently harvested at ages of 80-120 years LWD volumes would be low because of the 
limited input from the current stand and reduced legacy from the previous stands.   
 
The model will predict the amount of LWD that will disappear during a timber-cutting rotation.  The model predicts the total 
amount of LWD for a particular diameter class in the stream at a future point in time.  The amount of LWD is the sum of the 
remnant LWD and the accumulated new LWD from the buffer strip and the second growth stand. The model  is structured as 
follows:   

Tt = OGt + Bt + SGt. 
 

Tt is the total amount of LWD present at year t after logging, OGt is the amount of remnant LWD, Bt and SGt are the accumulated 
amounts of new LWD from the buffer strip and the second growth stand. 
 
To apply this model to small streams in stands in the SBS biogeoclimatic zone we will use the values from our plots for T for pre-
harvest and contributions by the buffer strip (Bt).  Data from literature will be used to approximate decay rates and source distance 
and the Ministry of Forests tree and stand model (TASS) will be used to model growth of the second growth stand. 
 
Department of Fisheries and Oceans 

Abstract 
The variable retention riparian treatments applied to the Bowron and Chuchinka study streams significantly reduced canopy cover 
and litterfall inputs to the streams. Pre-harvest and post-harvest stream nutrient levels were consistently low and there were no 
changes in stream nitrate and soluble reactive phosphorous nutrient levels in the Bowron streams. This was unexpected given the 
degree of soil disturbance within the stream catchments. Although canopy removal increased light reaching the streams, low 
nutrient availability in the streams likely limits periphyton growth. Both the frequency and magnitude of suspended sediments 
pulses in the Bowron streams increased during the first post-harvest season. Reduced litterfall inputs, nutrient constraints on 
periphyton growth, and increased sediment inputs are expected to have a significant negative effect on the productivity of macro-
invertebrates in the streams. 
 
 
Keywords: 
Riparian management, riparian areas, small fish-bearing streams, headwater streams, S4, Prince George Forest District, cutblocks,  
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stream shading, water temperature, woody debris, stream channel morphometrics, channel substrate, mineral fines, organic fines, 
adaptive management, benthic invertebrates, periphyton biomass, water chemistry, nutrients, invertebrate drift, stream reaches, 
before-after-control-impact - paired (BACI-P), FRBC. 
 
 
 

 

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  

Research field site 
measurements 

 Re-measurement of 
physical and biological 
components at field sites. 

 Analysis of research results. 
 Compilation of research 

results. 

All activities have been completed. 

Harvesting of field sites  Ensure prescriptions are 
applied correctly. 

 Liaison between harvesting 
operator and research 
requirements. 

All activities have been completed. 

Identification of future sites.  
Synoptic measurements 

 Identification of blocks with 
small streams. 

 Field reconnaissance. 
 Synoptic measurements of 

streams and data summary. 

All activities have been completed. 
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 Review by collaborators and 
partners. 

Extension  Pilot session of the small 
stream course. 

 Revision of the small stream 
course. 

 Field tour of the Bowron 
site. 

 Article for publication. 
 Press release. 

All activities have been completed.  The field tour was held at the Chuchinka instead of the Bowron site 
due to accessibility issues/concerns. 

 
 
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. 
What are the critical components of the ecology of small streams in the sub-boreal forest?  How is riparian logging impacting these 
components? 
 
The project team identified a suite of variables common used to quantify the ecology of small streams.  The variables are listed below.  They 
include: 
- Continuous stream and air temperatures using small temperature loggers. 
- Detailed LWD survey (including size, functionality, span, decay class etc). 
- Detailed sediment source survey (including type, size, production rates). 
- Detailed pool/riffle/substrate descriptions and measurements. 
- Measurements and descriptions of canopy cover and angular canopy density (ACD). 
- Detailed channel descriptions and measurements (e.g. width, depth, gradient, D90, morphology). 
- Inventory of all trees taller than breast height located within 10 meters on either side. 
- Measurements of autochthonous (periphyton) and allochthonous (litterfall) inputs to the stream. 
- Measurements of invertebrate species, abundance and diversity (Serber sampling). 
- Production and downstream export of nutrients, organic matter (dissolved and particulate), and invertebrate drift 
- Fish surveys. 
 

Annual Progress Report Template – Forest Research Program 2003/04     Page 6 of 10 



FII Forest Research Program 2003/04 Annual Progress Report 

Critical to the project design is the requirement to complete extensive pre-harvest and post-harvest surveys.  The procedure, commonly referred 
to as the “before-after-control-impact paired (BACI-P)” design will identify differences/changes in the ecological variables resulting from the 
harvesting treatment.  To date, we have collected two years of pre-harvest data.  Post harvest data collection has begun.  The Bowron site was 
logged during the winter of 2002/03, the Chuchinka site during the late summer of 2003, and one of the Tagai sites during the winter of 
2003/04.  Comparison of pre and post harvest survey data for the variables is only available for the Bowron site.  The results of pre and post 
harvest comparisons are identified in the technical report.  For example, regarding the question of stream temperature change following 
harvesting, the data indicates we can expect a 1.5C increase.  However, this result is only based on data from one field site.  Data collected this 
summer will provide post harvest information for all three sites.  In short, I estimate we are 50% of the way to answering our research question. 
 
 
 
 
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.). 
As the project has just entered the post harvest phase, the major benefits and outcomes have yet to be realized.  However, the presentation of 
the riparian course has broadened the knowledge of target audience (licensee and resource agency personnel) regarding the importance of 
maintaining riparian function along small headwater streams.  This knowledge will be used in the layout and design of future cutblocks.  In 
addition, the Chuchinka field trip, posters and Streamline article will disseminate project objectives and current results to a wide audience. 
 
 
 
 
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 
BC Timber Sales 
 

Results will identify potential for increased timber volume and value.  Enhance decision making through improved 
knowledge by allowing for better management practices that protect, maintain riparian values.  Provide information 
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required for sustainable forest management. 
Canadian Forest 
Products Ltd. 
 

Assists in the development of a science based riparian management strategy.  Acquisition and implementation of 
information is a key component to Canfor’s sustainable forest management program. 

Dunkley Lumber Ltd. 
 

The information and results are beneficial to the company in determining the management strategies for stream 
management on Tree Farm License #53 

Weyerhaeuser 
 

Project results will complement Weyerhaeuser’s variable retention project, and confirm if small stream processes are 
similar or dissimilar in the two geographical areas. 

 
 
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) 
EXT Maloney, D. and Beaudry, L. 2003. Riparian function and management of small streams. Streamline, Vol. 7, No. 2, 

pp. 8-9. 
Y 

POS The effects of riparian harvesting on fish habitat and ecology of small streams. Maloney, Beaudry and MacIssac. 
Presented at the: Integrated Resource Management Conference.  Prince George, BC. November 12-14, 2003. 

Y 

TEC Mellina, E. 2003.  2003 headwater stream temperature responses to clearcut logging in north central British 
Columbia: patterns and test of the predictive model developed by Mellina et al. (2002).  Report contracted by 
Ministry of Forests, Northern Interior Forest Region, 2003. 

Y 

Other Field tour to Chuchinka site on Oct. 16, 2003.  Researchers presented their field findings.  Tour attended by Canfor, 
WLAP, MoF, and DFO  

Y 

Other Developed and presented a “Riparian Management Course for Small Streams.”  The course highlights the initial 
findings of this research and results from other small stream projects in interior BC  

Y 

   
   
 
Deliverable Type Legend 
TYPE OUTPUT DESCRIPTION TYPE OUTPUT DESCRIPTION 
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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 
 

 

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 _3___ of a _5___ 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.) 

  Natural Disturbance Dynamics (fire, 
wind, etc.) 

  Site Rehabilitation and 
Restoration 

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

  Forest Genetics 

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

  Wood Quality (assessment, wood 
properties and potential applications) 

  Other – Please specify 

 Forest health (pests and pathogens)   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 
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 Boreal White and Black Spruce  Interior Cedar-Hemlock  Spruce-Willow-Birch 
 Bunchgrass  Interior Douglas-Fir x Sub-Boreal Spruce 
 Coastal Douglas-Fir  Montane Spruce  Not applicable 
 Coastal Western Hemlock  Mountain Hemlock   
 
 
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  

 Support policy, regulatory and guideline development, evaluation and adjustment 
   Enhance quality of decision making through improved knowledge base 
X  Empowered decision makers to employ practical adaptive management approaches 

 Support greater certainty in planning and decision making for all forest resources values  
Objective:  To enhance the value of timber and forest land assets  

 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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