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PROJECT PURPOSE AND OBJECTIVES 

The resources desired from forests are sometimes strongly competing (e.g., 
components of biological diversity and intensive timber harvest), sometimes mildly 
competing (recreation and water quality), and sometimes non-competitive (visual 
quality objectives and several components of biodiversity).  Zoning the intensity of 
forest harvest across the landscape can help separate the most intensely competing 
activities while still maintaining economic returns.  This project evaluates zoning 
strategies for their efficiency in meeting economic, ecological and social objectives.  
Zoning the intensity of timber harvesting increases economic returns by concentrating 
operating in smaller areas, reducing roading and planning costs, encouraging 
advanced silviculture, and providing increased certainty in long-term harvest 
planning.  Zoning also can increase the value of ecological and social objectives by 
removing or reducing the influence of industrial activities on objectives such as water 
quality, habitat, and visual quality objectives.   
 
Allocating zones on the landscape is complicated by an incomplete understanding of 
biological processes, which limits the ability to project accurate assessments of areas 
that should be in conservation zones.  One element of zoning is a credible framework 
for a conservation plan.  This project uses ecological representation of ecosystem 
types as it’s primary ecological objective in the conservation plan.  A further objective 
controls placement of specially identified areas into specific zone types.  These may 
be ecologically sensitive areas that are most appropriately placed into a conservation-
oriented zone, or higher site lands more effectively allocated to a zone with greater 
economic return.  A third objective sometimes is the size and general shape of the 
zones.  For small zones, spatial configuration is important to control the habitat  
“interior” area of the zone.  Simulated annealing is used to create zone configurations, 
using the three objectives. 
 
Efficiency of zoning is evaluated on economic, ecological and social criteria.  Simple 
comparisons will be made between zone configurations and to an integrated-use 
scenario based to illustrate gains and losses.  Economic indicators are profit 
projections based on timber harvesting.  Ecological indicators include representation 
of BEC variants containing mature stands and road density.  Surveys of birds, the 
richest and most diverse group of vertebrates, are used to evaluate credibility of the 
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biological indicators and the ‘conservation plan’, which is assuming greater 
prominence.  Social indicators include recreational opportunities and amount of 
sustainable forest employment (derived from harvestable volume). 
 
 
Long-term objectives remain as: 
1. provide a decision-support tool that creates landscape-level forest management 
zones while considering timber and non-timber objectives simultaneously, suitable for 
use in northeastern BC; 
2. explore zoning configurations that maintain economic viability while also 
maintaining ecological and social objectives; and 
3. provide a conservation plan that permits economic forestry over an area of about 18 
million ha. 
 
 

PROJECT INFORMATION 

Project Start Date:  April 1, 2004 
Project Completion Date:  March 31, 2007 
Length of Project:  Three years 
Project Numbers:  Y051005 (Year 1 – 04/05); Y062005 (Year 2 – 05/06); Y073005 
(Year 3 – 06/07) 
 
Other funding sources:  BC Ministry of Environment contributed $5,000 through its 
Memorandum of Understanding with F.L. Bunnell.  These funds were used to collate 
information that will help refine the conservation plan.  Canadian Forest Products 
contributed a grant in aid to a help support three projects, including this one.  A total 
of $3,000 was directed towards incorporating amphibian, reptile and mammal records 
which were not included within the initial project proposal. 
 
 

DESCRIPTION OF APPROACH AND SUMMARY OF INTERIM RESULTS 

To avoid repetition we have combined the description of methodologies with the 
summary of the interim results.  
 
Songbird Studies 

Sub-project 1: Coarse-filter approach using monitoring and map based data 

A manuscript was prepared and submitted describing a coarse filter approach that 
combines bird monitoring data with forest inventory and biogeoclimatic data to 
develop species-habitat relationships that can be readily added to existing GIS 
databases (Vernier and Bunnell submitted).  Implementation of the approach to 
conservation planning would consider all terrestrial vertebrates and other organism 
groups within a management area.  The manuscript demonstrates the approach for 
TFL 48 in northeastern British Columbia using birds, the richness vertebrate group.  
Using statistical relationships between species occurrence and habitat type, we found 
that forest cover/age class is a better predictor of habitat suitability than 
biogeoclimatic classes for most species, but together the two classification systems 
provide more information for predicting species occurrences. 
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A web module has been prepared, demonstrating the approach and providing results 
for a number of bird species (URL: 3614b.forestry.ubc.ca/nebc/). 
 
 
Sub-project 2: 2005 Bird Surveys and analysis of integrated results. 

Breeding Bird Surveys (BBS) were conducted in TFL 48 from 2002 to 2005, and 
expanded to include the Fort St. John Timber Supply Area (TSA) in 2005 (Preston et 
al. 2006).  The purpose of these surveys was to provide estimates on the distribution 
and abundance of various bird species, to create habitat suitability models, and to 
provide population trends through long term monitoring. 
 
In 2002, seven transects (50 survey stations per transect) were established in TFL 48 
in the vicinity of Chetwynd, Tumbler Ridge, and Hudson's Hope. In 2003, as 
recommended by Preston and Vernier (2003), six additional transects were 
established in under-sampled biogeoclimatic (BEC) subzones of TFL 48 for the 
purpose of increasing BEC representation and statistical power. In 2004, two transects 
were added to TFL 48 in the vicinity of Tumbler Ridge. In 2005, the Breeding Bird 
Survey project was expanded to include the Fort St. John Timber Supply Area (TSA). 
Seven transects were established in the vicinity of Peejay, Buick Creek, and Pink 
Mountain. All transects (n = 22) in TFL 48 and the Fort St. John TSA were surveyed 
in 2005, although Gwillim was only half-sampled because of a temporary highway 
closure.  The precise location of 1,070 bird survey stations was recorded using a 
Global Positioning System (GPS). 
 
Our estimates of richness and abundance ranged from 28 – 54 species, and from 189 – 
456 birds, per transect, respectively.  Our results indicate differences from predictions 
based on Breeding Bird Surveys for the period 1965 – 1979 in the Peace River region, 
where estimates of richness range from 50 – 67 species, and bird abundance from 400 
– 800 birds.  We attribute these differences to our focus on forested habitats, 
compared to historical surveys that were generally in low-lying rural areas with 
greater habitat heterogeneity. 
 
No species listed by the Committee on the Status of Endangered Wildlife in Canada 
were observed during surveys. There were two observations of the Bay Breasted-
Warbler, a "Red-listed" species in British Columbia (British Columbia Ministry of 
Environment, BC Species and Ecosystems Explorer). There were several observations 
of "Blue-listed" species that included the Black-throated Green Warbler (n = 31), 
Canada Warbler (n = 3), Philadelphia Vireo (n = 7), and LeConte's Sparrow (n = 2). 
 
 
Sub-project 3: A bird checklist for TFL-48 and associated areas. 

A bird checklist, "Birds of Chetwynd" has been completed.  The cooperating 
company wished to add material on safety when driving logging roads. There was 
insufficient time to include the material and submit to the printers.  That will be 
concluded in the next fiscal with no additional cost to the grant. 
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Sub-project 4: Broad Habitat Classes for Terrestrial Vertebrates of Northeastern 
British Columbia. 

In this sub-project, terrestrial vertebrate species were reviewed and classified based on 
five broad habitat classes (Table 1).   
 
Table 1.  Broad habitat classes used by terrestrial vertebrates in Northeastern British 
Columbia. 

 
 
Westcam Consulting provided initial classifications of vertebrate species occurring 
within the study area based on natural history characteristics.  These were modified by 
F. Bunnell to reflect the way the accounting system is intended to work.  A summary 
of current classification and associated monitoring or forest practices is presented in 
Table 2.  
 
Table 2.  Current assignment of forest-dwelling vertebrate species to accounting and 
monitoring group (mammals not included).   
 
Habitat group No. Monitoring 
Generalists 24 None necessary 
Broad forest species/age 
classes 

50 Tabular look up 

Habitat elements 47 Guided practices; 
implementation monitoring 
 

Localized habitats 10 Standard operating 
procedures 

Habitat distribution 
 

6 Spatial modelling, plus sub-
project 2 

 
This is a working classification that will be refined during the final year of fieldwork. 
 
 
Zoning Projects 

Sub-project 1: Landscape-level zoning for TFL-48. 

Landscape-level zoning is increasingly being seen as a viable strategic forest planning 
framework, with major benefits over the more prevalent multiple-use approach.  
Zoning creates large regions (>5,000 ha) of land that are explicitly managed to 
maximize different types of objectives.  This allows for management specialization 
that promotes economic efficiencies as well as biodiversity protection.  This project 
describes the modelling procedures used to create landscape-level zones on Canfor’s 
TFL 48, near Chetwynd, BC (Boyland et al. 2006).  We create a zoning solution that 
maximizes harvesting profit, protects biodiversity, and provides for a variety of other 
objectives such as ungulate winter range and recreation.  In particular, we have 
created new and improved methods for incorporating more accurate and detailed 
economic data into the zoning procedure that results in better timber-oriented zones. 
 

Habitat Class Description
1 generalists, species which can inhabit many habitat types 
2 species which can be assigned to broad forest types (e.g. young hardwood stands) 
3 species with strong dependencies to specific elements (e.g. snags or shrubs) 
4 species restricted to specialized and highly localized habitats 
5 species for which patch size and connectivity are important (patches > 2ha) 
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A summary of learnings from the TFL-48 zoning project and project report will be 
available at http://www.forestbiodiversityinbc.ca once unanticipated technical issues 
associated with the website are resolved.  This is expect to occur on or before May 15, 
2006. 
 
 
Sub-project 2: Ecosystem representation at the BEC variant level in northeastern 
British Columbia. 

In this project we acquired landbase netdown data defining the timber harvesting 
landbase (THLB) for four management units in northeastern British Columbia (TFL-
48; Dawson Creek TSA; Fort Saint John TSA; Fort Nelson TSA), a geographic area 
encompassing more than 18 million hectares and much of the distribution of boreal 
forest in British Columbia (Wells and Moy 2006).  We use these data to define the 
non-harvestable forested landbase (NHLB), and determine the distribution of the 
NHLB for the different BEC variants found in the study area.  We further evaluated 
seismic activity for oil and gas exploration to 2002 in the NHLB, and consider the 
implications for ecosystem representation in the region. 
 
We demonstrate that it is possible to obtain a zoning solution that maximizes 
harvesting profit maximizes harvesting profit within the constraints of protecting 
biodiversity and providing for a variety of other objectives such as ungulate winter 
range and recreation.  Finally, we have created new and improved methods for 
incorporating more accurate and detailed economic data into the zoning procedure 
that results in better timber-oriented zones 
 
 
Sub-project 3: Landscape-level zoning for a large management unit in northeastern 
British Columbia . 

Model development and analysis is underway, applying the results of Wells and Moy 
(2006) in a pilot analysis over a large region of the Fort Nelson TSA.  Our objectives 
here are to apply a much coarser approach than in the TFL-48 pilot (Boyland et al. 
2006), as part of a hierarchical strategy for dealing with large areas and greater data 
limitations.  We also consider the effects of oil and gas seismic line development 
related to oil and gas exploration by identifying areas of limited activity for 
incorporation into habitat or conservation zones. 
 

http://www.forestbiodiversityinbc.ca/
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For more information please contact: 
 
Dr. Fred L. Bunnell      
fbunnell@interchange.ubc.ca. 
 
Forest Sciences Department 
University of British Columbia 
3041-2424 Main Mall 
Vancouver, British Columbia 
V6T-1Z4, Canada 
Tel: (604) 576-7731 
Fax:  (604) 822-9102 
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