
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: R04-041 
Organisation: BC Ministry of Forests, Forest Practices Branch, Victoria 
Project Contact: Dr. John A. Muir, RPF 
Address: 2031 Casa Marcia Crescent, Victoria BC  V8N 2X5 
Phone No. (250) 477 1805 
Email:  
Project Title: 
Modelling impacts of dwarf mistletoe in coastal British Columbia western hemlock forests 
 
Final Project Abstract: 
Dwarf mistletoe, a parasitic plant, is endemic in coastal western hemlock forests. The mistletoe spreads by seeds dispersed from 
residual to nearby young trees. Over time, infestations significantly reduce growth of trees. Variable retention silviculture regimes 
create conditions that exacerbate spread, intensification and impacts of mistletoe, but data to evaluate these effects are lacking. We 
established new sampling protocols to measure effects of dwarf mistletoe on tree growth and wood quality characteristics, and 
sampled 18 trees at one site west of Lake Cowichan, Vancouver Island, that had been previously studied to determine dwarf 
mistletoe spread into young trees. Data are being analyzed. A website providing information on hemlock dwarf mistletoe and the 
research project was prepared, and a Silviculture Extension Decision Aid was published on-line by FORREX. A spatial model of 
mistletoe spread was incorporated in the growth model TASS and other models, and significant effects of mistletoe on tree growth 
will also be included. The new TASS/mistletoe model when completed will enable projections of effects on growth of trees and 
stands, and enable quantitative evaluations of sustainability, effectiveness of management regimes, and mistletoe impacts. Further 
work is needed to broaden the sample of sites and to determine effects of important factors on impacts such as site index and 
ecological subzone. 
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Keywords: 
Arceuthobium tsugense, Tsuga heterophylla, variable retention silviculture, spatially explicit growth model, crown modelling, 
disease impacts, forest practices, sustainability 
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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  

Select and sample trees Inspect and select trees 
Confirm measurements 
Sample trees and take 
detailed samples 

Activity completed and objective achieved. 

Perform detailed wood 
analyses 

Lab analyses Activity completed and objective achieved. 

Develop extension plan 
and products 

Develop detailed extension 
plan in conjunction for 
TASS-related FII projects 

Activity completed and objective achieved. 

Computer programming Develop platform in TASS 
for spatial mistletoe model 

Activity completed and objective achieved. 
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Analyze mistletoe effects 
on TASS predictive 
equations 

Compile and analyze 
results to determine 
significant effects 

Incomplete. Delayed by late start-up and unexpected early retirement of principal 
investigator. Further funding is being sought to complete analyses and extend 
sampling to more sites. 

Incorporate significant 
mistletoe effects into 
TASS 

Computer programming Incomplete. Delayed by late start-up and unexpected early retirement of principal 
investigator. Further funding is being sought to complete analyses and develop 
mistletoe-tree growth models. 
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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. 
This project was designed to answer the question, “What impacts of dwarf mistletoe are expected on western hemlock wood quality and 
quantity under variable retention silviculture regimes, and other ecological and stand conditions in coastal British Columbia?” 
 
The FII research funding enabled us to intensively sample and measure 18 second-growth western hemlock trees in one good quality site in the 
coastal western hemlock zone to obtain new data on effects of dwarf mistletoe on tree growth and wood quality characteristics. Due to the late 
start of the work and on advice from our team members to increase sampling intensity because of variable effects, we decided to sample trees 
from one instead of two sites, as originally intended. In fact, this project was envisioned as a multi-year project to enable detailed sampling of 
trees on several sites to reflect the range of forest conditions in coastal BC, but a proposal for a second year of sampling was declined. Further 
analyses of the data are required to determine significant effects of dwarf mistletoe on the growth relationships for western hemlock previously 
determined by J. Goudie and associates. Significant effects of dwarf mistletoe will be incorporated in a new TASS/mistletoe model. A 
prototype of the new model has been developed that incorporates a statistical spread model developed by ESSA. 
 
We acknowledge the support for the project work by Timber West for granting us access and permission to fall and sample trees on their 
privately owned TFL land. 
 
 
 
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.). 
Data provided by this research has yet to be fully analyzed, but will undoubtedly be valuable for guiding further monitoring and eventual 
development of effective retention practices in mistletoe-infected coastal forests. The data will be retained and used by the growth modelling 
group at Research Branch for further model development, as well as for forest-level, long-term succession and ecological models being 
developed at the University of BC. 
 
Although the growth effects have yet to be quantified, evidently dwarf mistletoe infection results in greater foliage and branch biomass, thereby 
reducing stem growth. Further, infection prolongs retention of foliage and live branches well below what is usually considered as the lower 
extent of the live crown. Apparently many infected branches that have no foliage remain alive and continue growing. Most investigators have 
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assumed that these branches are dead. These are new aspects of dwarf mistletoe infection and effects on hemlock growth that will have to be 
incorporated in future tree growth models. They also appear to be new scientific findings, potentially warranting journal publication. These live 
branches also indicate that limited infestations of hemlock dwarf mistletoe in young, second-growth forests have a potential to survive and 
cause future impacts if ignored. 
 
The extension deliverables provided by this research project funding and support for personal contacts by the principal investigator have 
increased awareness and concern about hemlock dwarf mistletoe impacts in retention regimes. We anticipate measuring contacts and inquiries 
about the research on the new mistletoe webpage when it is installed. 
 
Based on the widespread occurrence of hemlock mistletoe and increasing use of retention harvesting and silviculture in coastal forests, we 
expect that improved practices resulting from this research could eventually enhance productivity of young hemlock forests by possibly several 
hundred thousand cubic metres.  
 
 
 
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 
Forest professionals Increased information to assess risks and magnitude of dwarf mistletoe impacts in coastal forest retention regimes 
 
Decision makers 

Information and rationale to select and balance options for resource management practices and trade-offs where 
mistletoe-infected forests or trees are retained. 

Researchers 
 

Data and models to predict dwarf mistletoe impacts in a wide variety of conditions; assess effects of practices on 
sustainability of infested forests 

Public 
 

Increased access to information on dwarf mistletoe. Scientific data and forest models to predict and assess impacts of 
hemlock dwarf mistletoe in coastal forests. Basis for judging sustainability of retention practices. Ability to assess 
quantitatively effects of management options in infested forests. Increased confidence that effects of practices on 
forest health are considered appropriately in forest management plans and analyses of timber supplies.  

 
 
B5:  Outputs, Deliverables, and Extension 
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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 Muir, J.A., D.C.E. Robinson, and B.W. Geils. 2004. Characterizing the effects of dwarf mistletoe and other diseases 

for sustainable forest management. BC Journal of Ecosystems and Management 3(2). URL: 
http://www.forrex.org/jem/2004/vol3/no2/art6.pdf
 

Y 

EXT J. Muir. October 2003. Modelling spread and impacts of hemlock dwarf mistletoe in British Columbia coastal forests. 
BC Min. Forests, Victoria. 2 p.  

Y 

EXT J. Muir. 2003. Modelling spread and impacts of a tree parasite. Forum 10(6):17. Y 
TEC J. Muir. 2004. Incidental surveys of hemlock dwarf mistletoe (Arceuthobium tsugense [Rosendahl] G.N. Jones subsp. 

tsugense) in coastal British Columbia. Canadian Plant Disease Survey 84: In press. 
Y 

TEC/F
GM 

 Hawksworth, F.G., J.C. Williams-Cipriani, B.B. Eav, B.G. Geils, R.R. Johnson, M.A. Marsden, J.S. 
Beatty, G.D. Shubert and D.C.E. Robinson. 2004. Dwarf Mistletoe Impact Modeling System: User's Guide 
and Reference Manual - 2004 Update. USDA Forest Service, Forest Pest Management, Methods 
Applications Group. Fort Collins, Colorado. Report MAG-95-2. 116 pp. Available for down-loading from: 
ftp://ftp.essa.com/pub/essa/Prognosis/DM-documentation.zip
 

Y 

WEB Hemlock dwarf mistletoe Y 
OTH Muir, J. and J. Turner. 2004. Coastal Forest Region hemlock dwarf mistletoe stand establishment decision aid. 

FORREX on-line publication: In preparation. 3p. 
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 _1___ of a __4__ 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 

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

   

 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  

 Support policy, regulatory and guideline development, evaluation and adjustment 
 Enhance quality of decision making through improved knowledge base 
 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 
X 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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